Emission Reduction Credit Creation Report
For The Rideau Regional Centre’s Energy Management Program
1997 & 1998
1.0 Creation Strategy Summary
In 1996 the Rideau Regional Centre undertook a major energy management program, with the
assistance and project payback guarantee of Rose Technology Group, a specialist energy service
company. The program involved improvements to the lighting, HVAC, building envelope, laundry
and central heating plants. These improvements reduced emissions to the atmosphere in four ways:
♦ Ontario Hydro burns less fossil fuel as a result of Rideau Centre reducing electrical requirements
for lights and motors.
♦ Rideau Centre burns less gas in its boilers as a result of actions to reduce heat loss, control
ventilation and improve efficiency.
♦ Rideau Centre reduces boiler emissions by replacing large boilers with multiple high efficiency
boilers designed for low NOx emission.
♦ Rideau Centre eliminates the burning of oil during gas supply interruptions by switching from
interruptible to firm gas supply contract.
Construction was fully conducted through 1996 and 1997. Actual savings are now at the rate of
13% for electricity and 37% for gas. The retrofits reduced emissions during 1997 and 1998 in the
following quantities:
NOx Ozone Season
NOx Non-Ozone Season
SO2
CO2

3.49
6.12
6.56
5,859

Tonnes
Tonnes
Tonnes
Tonnes

These emission reductions have been computed from utility meter records, adjusted for weather
differences, building and operational changes. The energy savings quantities were computed by
methods in common use in the energy performance contracting industry where on other projects the
owner pays cash for demonstrated savings as a means of paying for retrofit investments. John
Cowan, P.Eng. of Environmental Interface Limited has verified these savings reports and converted
the savings into ERC tonnes, using procedures developing through the Pilot Emission Reduction
Trading program in Ontario.
The primary features of this emission reductions reported herein are summarized below, in the
form requested by PERT.
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Criteria
Eligibility
Conventional well proven fuel and electricity saving retrofits.
Replacement boilers have lower emission rates.
Oil was eliminated as a standby fuel.
Energy use is measured continuously through the generating period.
Energy savings calculation methodology is widely used and subject of
several industry standards.
Energy savings data is scrutinized and accepted in a commercial
Quantifiable
transaction for other purposes.
Emission impact of on site boiler fuel savings is estimated from US
EPA AP-42 boiler emission data.
There are no voluntary or regulatory requirements for emission or
energy management in existing buildings.
Energy efficiency improvements required for new products are
Surplus
deducted from ERC computation.
Utility metered gas and electricity use is easily audited. (Fraction of
electrical savings in Ontario Hydro’s peak period was estimated.)
Weather data is published
Actual Hydro dispatch and emission data is published.
Site boiler emission data from US EPA published reference source.
(New boiler emission rates set above manufacturer’s report for low
Verifiable
NOx design.)
Gas service interruption period is derived from average over three
years.
Changes in occupancy recorded to demonstrate conformance with
energy savings guarantee.
Environmental Interface Limited has verified calculations.
Most reductions are “hard wired” so will remain in place indefinitely.
Changes in operating methods are learned by staff and monitored by
Duration
specialist firm motivated to ensure fundamental energy savings remain
for 11 years.
Other Pollutants Construction wastes handled in accordance with Ontario Regulations.
Real

This project aimed to update equipment and lower plant operating costs. It was also part of a
facility renewal program to make the space more attractive to the new programs that would keep
it fully occupied. The retrofits of this project are predominantly ‘additional’ to the “business as
usual” scenario of simply renovating the occupant space.
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2.0 Source Identification
The Rideau Regional Centre is an 808,000 sq.ft. residential care facility for the developmentally
handicapped. It is located on Highway 43 immediately east of Smiths Falls, Ontario, close to
Ottawa.
The contact for this project is Dennis Staples, Director, Finance & Administration. His address is
P.O. Box 2000, Smiths Falls, Ontario K7A 4T7 Telephone (613) 284-0123 Ext 2596. Fax: (613)
283-3463.
2.1 Ownership
The facility is owned and operated by the Ontario Government. The Ontario Ministry of
Community and Social Services pays the annual energy cost. The Ministry also paid for the energy
retrofits giving rise to these ERCs. Therefore the provincial government, as represented by the
Ministry of Community and Social Services has clear title to all ERC’s from the facility.
3.0 ERC Quantification
Emission reductions arise from the reduction in energy consumption, replacement of boilers with
new lower NOx boilers, and the elimination of the burning of oil. All data is derived from actual
utility meter data for the 1997/8 generation period.
The facility used to be heated by three high pressure central steam boilers each rated at 25,000
lbs/hr. Though the boilers were 45 years old they were in good condition. 80% of the space was
directly heated by steam radiators. The facility was aging and facing a dwindling demand for its
core program. To make the facility attractive to other potential tenants, keeping jobs in the
community, Rideau Regional Centre needed to be modernized. The energy management program
was integrated with the facility renewal program. However most parts of the project did not directly
involve the occupant space. Instead they aimed at updating and lowering plant operating costs.
Emission reduction was a by-product of this plant cost reduction focus. However an agreement to
sell ERCs derived from the project was achieved before construction was completed so that the ERC
value could be used to enhance the emission management of the project. The retrofits in this project
are predominantly ‘additional’ to the “business as usual” scenario of simply renovating the occupant
space.
The activities which led to the reductions are summarized in Appendix 1. These activities were
conceived during a 1995/6 engineering study before commitment to the retrofits. The study
considered every piece of equipment, its capacity and its probable operating pattern during the
baseline period. The study proposed a wide range of changes to capacity and operating periods. The
engineering study is on file at Rideau Centre.
Rose Technology Group engineered the retrofits to ensure that they produced savings, since the firm
is liable for any savings shortfall. Environmental Interface Limited verifies that the described
retrofit activities could reasonably be expected to produce savings of the approximate magnitude
noted. The savings reported have been reviewed by the Ministry of Community and Social Services
to ensure that the terms of the guarantee have been met.
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The energy management activities include hardware changes as well as operational changes
managed by automation and manual methods. The changes are expected to remain in place
indefinitely. The guarantee of Rose Technology motivates this firm to take an active interest over
the 11 year term of its contract to maintain savings. By the end of the contract term, new operating
methods will have become the norm for the facility so savings are expected to be permanent.
3.1 Baseline Determination
There are no voluntary or regulatory requirements limiting total energy use of Rideau Centre.
Therefore pre-retrofit actual energy consumption is used as the baseline for determining reductions
in energy use.
In 1994 the facility spent $1,000,000 for 5 GWh of electricity, 4 million m3 of natural gas, and
600,000 litres of No 2 fuel oil during periods of gas supply interruption.
Rose Technology reviewed utility billing data from 1991 to select 1994 as the period best
representing operations before retrofit decisions were committed. Monthly utility bill consumption
information was recorded and analyzed to assess consumption patterns and their correlation with
ambient temperature. Ambient temperature data was obtained from Environment Canada’s Ottawa
weather station.
For the gas and electric utility meters, data was separated into weather dependent and weather
independent components by regression analysis. For the weather dependent portion of the gas
consumption, gas use per heating degree day was derived, using a 16oC reference temperature for
degree days corresponding to the gas consumption patterns. The weather dependent portion of the
electricity use per cooling degree day was also derived, using a 14oC reference temperatures for
cooling degree days. These factors are used for projecting the baseline usage pattern to future years.
Appendix 2 contains the 1994 utility data, regression coefficients, and graphical portrayals of the
consumption relative to winter weather for fuel consumption and summer weather for electricity
consumption.
The baseline was adjusted by specific engineering calculations to account for the following changes
in the use of the facility since 1994:
- added laundry processing and operation of ventilation fans to meet proper standards of
ventilation,
- part of the facility is now occupied by Ontario Provincial Police requiring extra ventilation air
heating and extra lighting, fan and miscellaneous loads, and
- revised use of an elevator due to relocation of administrative space
Appendix 3 summarizes the derivation of these factors and shows the adjustment to Appendix 2
regression factors.
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3.2 Emission Reduction
Emission reductions are computed by:
a) calculating energy savings from the gas and electric utility bills. Section 3.2.1 describes these
calculations.
b) converting energy savings in Section 3.2.1 to their emission reduction values using the emission
rate characteristics of the boilers involved. Section 3.2.2 describes this conversion.
3.2.1 Energy Savings
Actual energy use during the generating periods (1997 and 1998) was determined from utility bills.
The adjusted baseline coefficients in Appendix 3 were applied to generating period weather and
meter reading dates to determine the consumption that would have existed if the energy consumption
pattern had been the same as that of the baseline period. The energy savings are the difference
between actual consumption and baseline, corrected to conditions of the generating period.
Appendix 4 contains spreadsheets showing the computed savings for gas and electricity in each of
1997 and 1998, along with all weather and baseline data.
The fraction of the electricity savings that occur during Ontario Hydro’s peak period were not
directly measured. It is estimated that 60% of these savings occur during the peak period.
Total adjusted savings are as shown below:
3

Natural Gas (m )
Electricity (kWh)

1997
725,125
312,642

1998
1,481,108
657,286

3.2.1.1 Non-Surplus Energy Savings
Some of the adjusted energy savings are not “surplus,” as defined by PERT for emission trading.
These are the savings that were required under the federal and provincial Energy Efficiency Acts and
their Regulations. These Regulations make it impossible to buy replacements for the inefficient
types of the lamps and ballasts which were installed at the Rideau Centre. Savings associated with
the simple replacement of products in the facility with the minimum efficiency products now on the
market are not ‘surplus.’
The lighting retrofit, involved delamping, reballasting and T8 lamps that went far beyond the
requirements of the Regulations. However 112,000 kWh/year of lighting savings are estimated to be
“non-surplus,” or related to the removal of the remaining old inefficient products. These non-surplus
savings are removed from the savings record when converting electrical savings to emission
reductions (see Appendix 5 and Section 3.2.2.1. below). Since 1997 was a construction year when
savings are only half of the final level, only half of the non-surplus deduction is applied in 1997.
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3.2.2. Conversion to Emission Reductions
Emission reductions are derived from the non-surplus energy savings in Section 3.2.1. These
derivations are shown for electricity and gas as described in Sections 3.2.2.1 and 3.2.2.2.
The installation of multiple small new low NOx boilers further reduced emissions and made the use
of standby oil impractical. Sections 3.2.2.3 and 3.2.2.4 show the computation of these two
additional types of emission impacts.
3.2.2.1. Electricity Efficiency Emission Reduction
Electricity is supplied by Ontario Hydro’s generators. Ontario Hydro publishes data on its 1997 and
1998 emission rates for purposes of determining the ERCs resulting from load reductions. These
data account for the fraction of time that fossil fuel fired boilers are the marginal energy source, and
the emission rates of these fossil fired boilers.
The electric energy reductions from Sections 3.2.1 and 3.2.1.1 were assigned to the periods and
seasons corresponding to Ontario Hydro’s reporting of marginal emission rates. The emission
reductions and the Ontario Hydro factors are shown in Appendix 5.
3.2.2.2. Natural Gas Efficiency Emission Reduction
No emission test data is available for the old boilers. Therefore United States Environmental
Protection Agency AP-42 emission rates are used to determine the emissions that would have been
released if the old boilers had remained in place during the fuel efficiency improvement program’s
reductions reported in Section 3.2.1. NO2 and CO2 emission rates of 0.14 and 120 lbs/million Btu,
respectively, were assumed as shown in the Appendix 6 computation of emission reductions.
3.2.2.3. Low NOx Boiler Emission Reduction
The large central steam boilers were replaced by new small hot water boilers. The hot water
replacement boilers have a low NOx design. Lochinvar, their manufacturer, has supplied ERL bench
test data to the Ministry of the Environment for some of the models supplied to the Rideau Centre
showing that they emit only 10 ppm of NOx. The manufacturer’s representative also reported that
field tests typically show NOx emissions of 10-40 ppm for the models of boilers installed at Rideau.
An emission rate of 50 ppm is assumed, to be conservative. The difference between old and new
boiler emission rates is applied to the actual total gas consumption of these boilers.
A small portion of the new boilers are steam rather than hot water, with no particular low NOx
design. No metering was in place during the generating period to separate gas burned in the low
NOx boilers from gas burned in these new steam boilers. Therefore, based on boiler capacity and
seasonal load patterns, it was estimated that the Lochinvar boilers consume 87% of the gas in winter
and 75% of the gas in the ozone season.
Since phase-in of the new boilers took place over a one year period, the NOx reduction from new
boilers was ignored in 1997. 1998 NOx reduction from the new boilers is shown in Appendix 7.
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3.2.2.4. Oil Elimination Emission Reduction
The SO2 emission reduction resulting from the elimination of on-site oil consumption was derived
from the estimated emission rates of the old boilers when firing oil. These estimates were taken
from US EPA AP-42 tables. The amount of oil that would have been fired, if the project had not
been implemented, depends on the number of days of gas supply interruption that might have
happened if the facility had remained on an interruptible gas supply arrangement. There is no way
of determining what this interruption period would have been in any generation period. However for
the 1994 – 1996 period, before the impact of retrofits, an average of 8.2% of the fuel consumed was
actually oil (see Appendix 8). Therefore it is assumed that 8.2% of the baseline fuel use, adjusted to
generating period weather would have been burned as oil.
Fuel suppliers in the area report typical sulphur content of their Number 2 fuel oil to be 0.3%. This
sulphur oxidizes to predominantly form SO2 at an emission rate of 0.3 lbs/million Btu. The net
avoided SO2 emission is shown in Appendix 8.
3.3 Data Integrity
These ERC computations are based on the accurate consumption measurements used by utilities in
the sale of their energy commodities. The gas, electric and oil meters are required to meet Federal
Government “Specifications for Approval of Type” standards, and “Reverification periods” for
recalibration frequency. The weather data used for weather adjustment is from Environment
Canada, a primary data source.
Data has been scrutinized by Rideau Regional Centre and Environmental Interface Limited as
measures of quality control.
The energy savings calculations follow procedures consistent with energy performance contracting
methods1. These methods involve financial transactions between arms length parties based on
savings calculations. In these transactions, both parties are interested in scrutinizing the savings
computations. Environmental Interface Limited has reviewed the calculations for this project and
finds them consistent with good practise.
The baseline coefficients for energy saving calculations were derived by regression analysis. The r2
coefficients of these regressions were high: 98% for gas and 84% for electricity (Appendix 2). For
the gas meter, where the greatest weather adjustment is needed, it can be shown with 95%
confidence that the uncertainty in reported gas savings is 19%2 (9% at a 68% confidence).
Section 3.2.1.1’s reduction of credits due to non-surplus lighting changes is conservative because it
assumes all remaining old style lamps needed replacement at the time of the retrofit. In fact they
may have had one to three years remaining life. Therefore the early replacement of good lamps
made savings that might be called surplus in 1997 and 1998. Since the exact remaining lamp life is
1. “International Performance Measurement and Verification Protocol” October 1997, Published by the United
States Department of Energy. Also John Cowan, President of Environmental Interface Limited, is actively involved
in an ASHRAE committee drafting a guideline on measuring energy savings.
2. Based on a paper prepared by Reddy T.A. & Claridge D.E. 1997 “Uncertainty of ‘Measured’ Energy Savings
From Statistical Baseline Models” Submitted for publication in the HVAC&R Journal of ASHRAE
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not known, and PERT definitions of surplus are not clear on this point, the conservative assumption
was made to treat all old style lamp replacements as non-surplus.
The computation of electricity based emission reductions is conservative because it ignores the
reduction in energy losses of the electrical distribution system between the generation plant meters
and Rideau Centre’s meter. Such conservative factor may be of the order of 5% of the emission
reductions computed from site measured electricity savings.
Emission factors provided by Ontario Hydro are of high quality. The Fossil On Margin factors are
determined directly from actual plant dispatch logs. For the large majority of boilers NOx and SO2
emission rates are recorded by continuous emission monitors. For the rest of the fossil boilers stack
testing data is used to determine actual emissions. CO2 emission data is determined by fuel and ash
mass balance.
69% of the ozone season NOx ERCs reported herein involves assumptions of boiler emission rates.
The AP-42 data used for the old boilers is rated as good quality by EPA, and is the only reliable way
of reporting building boiler performance. Since special low NOx design was involved in the new
Lochinvar boilers, the manufacturer’s reported NOx range was used as a guide. However a value
was conservatively chosen that is 25% above the high end of the manufacturer’s range, namely 50
ppm. The AP-42 data for what EPA calls commercial low NOx boilers is much lower, at 14 ppm.
Therefore the 17% of the ozone season NOx ERCs estimated for the new boilers is conservative.
Some of the heating load was shifted to the new low NOx boilers in 1997. Since new boiler gas use
during 1997 could not easily be separated from gas use of the old boilers, it was ignored. As a result
NOx reductions associated with the new boilers are further conservative.
Though the elimination of oil burning probably reduced the emission of NOx (according to AP-42
factors), these quantities are ignored to be conservative.
All unknowns are assessed in a conservative way, making the ERCs shown herein conservative, or
not overstated.

Environmental Interface
Limited

The Rideau Regional Centre
ERC Creation Report

Page 8
March 18, 1999

3.4 Sample Calculation
The typical basic energy savings calculation is as follows, using July 1997 electrical consumption as
an example.
Baseline
Baseline Model: (from Appendix 3)
kWh = 13,189.58 kWh/day * Number of days +
216.7198 * Number of Cooling Degree Days (base 14oC)
Adjust Baseline to actual conditions of July 1997 using the Baseline Model: (see Appendix 4):
Length of meter reading period in days = 31
Recorded Cooling Degree Days = 209.3
kWh of Adjusted Baseline (from the Baseline Model):
= 13,189.58 * 31 + 216.7198 * 209.3
= 454,236 kWh (called ‘Normalized Base Year’ in Appendix 4)
Measured
Utility Bill for July 1997 = 432,325 kWh (called ‘Current Utility Usage’ in Appendix 4)
Energy Savings
= Baseline – Measured
= 454,236 – 432,325
= 21,911 kWh (called ‘Savings’ in Appendix 4)
Such energy savings calculations were made for both meters for the 24 months of 1997 and 1998 as
shown in Appendix 4. All subsequent emission calculations are detailed in Appendices 5 – 8, in
order to derive tonnes of emission reduction.
3.5 ERCs Created
The total 1997/8 emission reduction from the three sources described above is summarized below in
metric tonnes. The Ozone Season is April 1 – September 30. Summary by year and by component
of the ERCs is shown in Appendix 9.
NOx Ozone Season
NOx Non-Ozone Season
SO2
CO2
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4.0 Demonstration of Surplus
As discussed in Section 3.1 above, there are no commitments requiring emission reductions at
Rideau Centre.
Energy Efficiency Act implications for the purchase of building products have been considered
above (3.2.1.1) so that all reported ERCs are surplus.
5.0 Demonstration of Real
The extensive retrofits (Section 3.0 and Appendix 1) could reasonably have been expected to
produce the observed savings. All other operational changes since the base year have been
considered in determining the energy savings (Section 3.1 and Appendix 3). The energy savings are
proven from the record of utility bills. The conversion of these energy savings to their
corresponding emission reductions has been made using factors which are conservative (Sections 3.2
and 3.3).
Most of the energy retrofits are permanent in nature so the reduction in emissions is expected to be
permanent, subject only to variations in the emission rates of Ontario Hydro. However some of the
saving are derived from changes to operating procedures. The energy services contract in place for
11 years ensures that an energy specialist is keenly interested in ensuring that operational changes do
not erode savings.
5.1 Other Operational Effects
The retrofits reduced the number of lamps in the facility by using efficient fixtures. As a result
lighting maintenance cost will be reduced.
Boiler plant staff we retrained to operate new boilers and the higher technology automation
equipment. This training improved staff morale. No staff layoffs were necessary as a result of the
project.
5.2 Impacts on Other Pollutants and Other Potential Environmental Impacts
Environmental contaminants encountered during construction (asbestos, PCB’s and mercury) were
disposed of as required by current good practise and Ontario regulations.
The reduction of energy consumed at Rideau Centre means that losses from the gas and electrical
distribution systems will also be reduced. The associated emission reductions are not quantified
herein.
The modernized laundry equipment installed under this project reduced water consumption from
Rideau Centre’s wells and reduced the loading on its own sewage treatment system.
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Appendices
1

2
3
4
5
6
7
8
9

Energy Management Activities
Baseline Data Analysis and Graphs
Baseline Adjustment Computations and Adjusted Baseline Coefficients
Energy Savings Calculations 1997 and 1998
Emission Reduction From Electricity Efficiency Improvements
Emission Reduction From Gas Efficiency Improvements
Emission Reduction From Lochinvar (Low NOx) Boilers
Emission Reduction From Elimination of Standby Oil
Emission Reduction Credit Summary
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Appendix 1
Rideau Regional Centre
Energy Management Activities
Lighting
Increase efficiency of light fixtures by:
- Replacing 7100 lamps with T8 style energy efficient lamps.
- Replacing 3,750 ballasts with electronic ballasts.
- Retrofitting fixtures to require fewer lamps
Convert steam heating to hot water by:
Replacing 1100 radiation valves and much condensate piping
De-commissioning central plant boilers by establishing nine small local boiler plants containing:
- 33 Lochinvar low NOx hot water boilers,
- 2 Miura high pressure steam boilers for laundry,
- 1 Weil McLain low pressure steam boiler for a building remaining on steam heating
Air Handlers
Modify 9 air handlers to:
- match outdoor air intake to standards for current occupancy of the space
- upgrade heat recovery systems
- match operating periods to occupancy and ventilation needs
Central Control
Add 650 point direct digital control system to operate/supervise boilers and air handlers
Weatherization
- Thousands of feet of weatherstripping
- Window sealing
Indoor Pool
Control energy use and reduce moisture damage to building fabric by:
- adding a pool cover
- adding heat recovery dehumidification system
Upgrade Laundry Equipment
- New automated wash equipment
- New gas driers

Appendix 2

Baseline Data, Analysis and Graphs
Gas and Electricity Meters

Appendix 3

Baseline Adjustment Computations
And
Adjusted Baseline Coefficients

Appendix 4

Energy Savings Calculations
Gas 1997 and 1998
Electricity 1997 and 1998

