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Executive Summary

This submission, our second to the Voluntary Challenge and Registry will report the progress on
energy-efficiency and emission reduction from the Natural Resources Canada Office of Energy
Efficiency, Energy Innovators Initiative Pilot Project. This retrofit program was a comprehensive
set of improvements involving four of the nineteen buildings of the Health Sciences Centre
(HSC) buildings (over 30% of the floor area) that included efficiency improvement initiatives for
lighting, heating, ventilating and air conditioning (HVAC), and various energy management
systems. Site wide efforts to control equipment loads based on occupant time-of-day
requirements, maintenance updates and a variety of conservation programs to minimize waste
have resulted in more responsible use of energy. Efforts over these past three years have led to
this updated Action Plan.

The pilot project has served as both an effort to evaluate the economic practicality of
improvements and as a roadmap for the remaining fifteen HSC buildings, and is the foundation
for the Health Sciences Centre’s continued investment in developing and achieving its emission
reduction target. While this project is not quite complete, electrical consumption has been
reduced by 1,217,222 kWh and fossil fuel consumption reduced by 3,661 GJ, resulting in an
overall reduction of $78,178 cost to the facility and 226 fewer tonnes of CO2 equivalent
released so far. These initiatives have been closely monitored to demonstrate progress since
the last report and, along with weather-normalized consumption throughout the campus,
provide a solid base to target, track and report achievements for the future reports.

The Energy Management Team is also proud of its energy awareness program that is nationally
recognized by Natural Resources Canada as a standard of best practice. The “Energy EIf”
mascot developed for the program is not only familiar to employees of HSC, but the energy-
efficiency tips and tools of practice have garnered interest from as far away as the Grand Hyatt
Hotel in Washington, D.C. The message is simple: Individuals can make a difference.

Organization Profile

The Health Sciences Centre (HSC) was established in 1973 through an Act of the Legislative
Assembly of Manitoba. This Act brought together several of Western Canada’s most respected
health care institutions, each unique in its own history of service: The Winnipeg General
Hospital, The Women’s Pavilion, The Children’s Hospital of Winnipeg, The Manitoba
Rehabilitation Hospital and the D.A. Stewart Centre (Respiratory Hospital).

The purpose of the merger was to produce global hospital planning, uniting these facilities
under a single administration. A separate affiliation agreement was signed with the Manitoba
Cancer Treatment and Research Foundation (CancerCare Manitoba) and the University of
Manitoba.

On April 1, 2000, the Health Sciences Centre was amalgamated with the Winnipeg Regional
Health Authority (WRHA) and has since then been governed by the WRHA Board of Directors.
The Health Sciences Centre Act was subsequently repealed by the Legislative Assembly of
Manitoba and the Health Sciences Centre became an operating division of the WRHA.
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The Health Sciences Centre manages the majority of the buildings situated on its 14.2 hectare
site, so for the purposes of this report, the buildings will be segmented into the following three
distinct groups:

1. HSC Buildings

e The HSC owns and operates all of the buildings in this group including the
Central Energy Plant (CEP) which supplies nearly all of the buildings with chilled
water, primarily for air conditioning, and steam, for heating and satellite
appliances (such as sterilizing devices and dietary equipment).

e These are the facilities involved in active health care and training, located within
19 individual buildings and connected by a series of tunnels. Their floor area
currently stands at 191,117 m2, and that is about 50% of the space served by
the CEP.

e About 2% of the space within the buildings is leased to 3™ parties who are sub-
metered for their electricity consumption and pay Manitoba Hydro directly.

2. Ancillary Buildings
e The buildings in this group are apartment buildings, a restaurant, and several
parking structures totalling about 25% of the space served by the CEP. All are
owned and operated by the Health Sciences Centre.

3. Associated Buildings
e These buildings are owned and operated by the affiliated institutions of the
University of Manitoba and CancerCare Manitoba. These buildings make-up the
remaining 25% of the space served and are heated by steam supplied by the
CEP.

In summary, the Health Sciences Centre owns and manages the buildings of the ASC and
Ancillary buildings and purchases electricity for those buildings from Manitoba Hydro. Electricity
is purchased for the Associated buildings (as well as the small number of leased areas) in a
private agreement between their owners and Manitoba Hydro. Heating requirements for all
three groups is almost entirely (98%) supplied by the Central Energy Plant with steam that is
generated by the combustion of natural gas, backed-up by #2 fuel oil (for heat during
interruptions in the supply of natural gas). The mix of energy billed to the Health Sciences
Centre is one-third electricity and two-thirds from fossil fuels.

The financial impact of these energy needs is that over $5M is expended on the HSC buildings
alone, and this represents a significant portion of the infrastructure operating budget. The HSC
senior management has lent its support for energy management initiatives since our
commitment to the VCR process in 2000. The Divisional Director of Facility Management
recognizes that as the price of energy continues to rise, good energy management practices not
only demonstrate respect for Canada’s action plan dealing with climate change but is also the
socially responsible means of turning energy dollars into health care dollars.

Health Sciences Centre, Winnipeg ii
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1. Senior Management Support

1.1 Signed statement of endorsement

Health ey

Winnipeg, Manitoba

Sciences R3A 1R9

Phone: (204) 787-7500

C e n tre Fax: (204) 787-3912

jhorme@hsc.mb.ca
www.hsc.mb.ca

October 30, 2003
The Hon. Herb Dhaliwal, Minister
Natural Resources Canada
580 Booth Street
Ottawa, Ontario
KI1A OE4

Dear Minister:

The Health Sciences Centre resolves to voluntarily assist the Canadian Government in meeting
Canada’s international commitment to reduce greenhouse gas emissions by taking economically sound
measures to increase our organization’s energy efficiency.

In this regard, I am pleased to confirm that our facility commits to undertaking the following actions:

+ appointing Ms. Val Buschau, Divisional Director of Facility Management, as our
energy efficiency champion to liaise with Natural Resources Canada and to oversee the
successful implementation of this energy efficiency venture;

¢ developing a long-term, corporate energy management plan and identifying options in
all facilities owned, managed, or built by our organization, that will reduce our energy
use;

e setting measurable targets to reduce energy consumption and monitoring progress
towards achieving them;

» participating in activities aimed at promoting energy efficiency to our employees,
tenants and building occupants;

* systematically registering our progress in realizing energy savings, annually, with
NRCan and VCR Inc.

We are hereby reaffirming the commitment we made in 1999 to join the Energy Innovators Initiative
and be registered as such, in the Climate Change Voluntary Challenge and Registry in support of the
National Action Program on Climate Change.

In addition, we will provide an electronic version of our corporate logo for use with our permission in
recognizing and promoting our support for the Energy Innovators Initiative. Please have your staff

contact Judy Chapman at (204) 787-2757 or by email at juchapman@hsc.mb.ca to arrange for
transmission of an electronic version suitable for your purposes.

Yours very truly,

ohn Horne,
Chief Operating Officer

Health Sciences Centre, Winnipeg
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1.2 Commitment to regular reporting

The endorsement above by current management is provided as a demonstration of commitment
to continued support for the Energy Innovators Initiative and the Voluntary Challenge and
Registry. This report will illustrate not only our past success in reducing energy consumption,
but outlines plans for further initiatives that take aim at annual reductions for years to come.

1.3 Internal Practices and Management System dealing with climate change

The following is an excerpt from the HSC Energy Management Website
(www.hsc.mb.ca/energy/):

“HSC is committed to showcasing leadership in reducing energy costs and greenhouse gas
emissions. The Energy Management Committee’s focus is to ensure that systems, buildings, and
procedures are optimized to maintain equipment life, life cycle costs and equipment reliability,
while reducing greenhouse gas emissions and lowering energy bills.”

“That commitment extends to working with staff and outside resources to maximize the
operations and life of building-related equipment. It also extends to an education program -
that is where the HSC ‘Energy EIf’ takes over.”

Energy Management Program Objectives

The hospital's long term energy management objectives are:

e To improve energy efficiency by performing economically feasible retrofits and
upgrades

e To reduce energy costs
e To improve energy efficiency by employee training and staff awareness
e To maintain staff commitment to energy management

e To reduce Greenhouse gas emissions and to assist the Canadian Government in
achieving their targets.

The Energy Management Team participates in plans for all major building construction and
retrofits to ensure good energy practices are considered up-front, and continues to promote
energy awareness and the goals of emission reduction to all staff at HSC. Continuous
improvement is maintained by HSC employee participation in NRCan energy seminars.

The ‘Energy EIf’ is a program developed by the Energy Management Team and is recognized by
the Energy Innovators Initiative as a standard of best practice of energy-efficiency education
and awareness. The Energy EIf mascot has proved to be an engaging and non-threatening way
in encourage employees to change their behaviour and keep energy-efficiency in mind, both at
work and in their homes.

Health Sciences Centre, Winnipeg 2
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2. Base Year Quantification

2.1 Calculation methodology

A new and more comprehensive baseline and energy consumption analysis was adopted for this
report. The previous submission to VCR made assumptions to predict energy consumption
patterns that this report intends to either validate or update. Essentially, this approach takes
into account the following factors:

e Typically, a three-year period is averaged to develop a baseline. This helps to mitigate
weather related variables through “normalizing” energy consumption against annual
heating degree days (HDD). The previous submission used fiscal year 1999/2000 that
we now know was an unusually warm winter. If that were used as the base year,
savings would be under-reported when analysed during years with more normal
weather.

e An engineering feasibility study (March 2001) followed the initial Energy Innovators
Initiative report as a means to achieve the best value per dollar invested. This is a
prerequisite to applying for government financial assistance and once this assistance
was secured, operating budgets were issued, proposals requested and suppliers were
selected to perform the retrofit work, etc. In the end the process itself prevented work
from proceeding until October 2002 therefore it is an advantage, when accurately
validating improvements, to establish a standard for comparison as close as practical to
the time that work commenced.

This baseline, and values for all subsequent projections, will apply to the HSC buildings only. It
is this group of buildings that are within the financial jurisdiction of the Health Sciences Centre
and as such, they are where the energy-efficient initiatives listed in the target section apply.

As an aid to understanding this organization, we have included a map of the buildings of the
Health Sciences Centre campus and their associated floor area, those buildings that were
chosen for the pilot study, and the energy service and type of metering that is currently in place
for each utility, in the Appendix at the end of this report.

2.2  Quantification

Heat is provided to the buildings in the form of steam, generated by the combustion of fossil
fuels by boilers in the Central Energy Plant. The method of normalizing energy consumption to
HDD is applied only to the fossil fuels whose energy provides this heat. It is recognized that
weather conditions may also modestly affect electrical equipment that is associated with
heating or heat distribution. However, lighting constitutes almost half of the electrical load so
HDD is not only of minor significance, but the application of the HDD process to electricity
would cause an over-exaggeration of the results for lighting-based retrofits.
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The actual utility data for the three years that make up the baseline is shown in Table 2-1
below:

Table 2-1: Baseline Data

Electricity (GJ) 161,387 173,462 175,796 170,215
Natural Gas (GJ) 350,859 323,039 355,783 343,227
Fuel Oil (G) 1,312 39,832 - 13,715
Total: (GJ) 513,558 536,333 531,579 527,157

The “weather-normalized” energy consumption is illustrated in Table 2-2. This is applied by
multiplying the fossil fuel consumption by the ratio between the HDD in each year and the 30-
year average (1971-2000 = 5,874 HDD). For instance, fiscal year 1999/2000 registered 5,083
HDD therefore the fossil fuels consumed in that year would be multiplied by 5,874/5,083, or
1.1556. Note that all data used here is issued by Environment Canada from the weather station
at the Winnipeg International Airport.

Table 2-2: Weatherized Baseline Data

HSC Buildings 1999/2000 2000/2001 2001/2002 Average

Electricity (GJ) 161,387 173,462 175,796 170,215
Natural Gas (GJ) 405,458 315,309 365,426 362,064
Fuel Qil (GJ) 1,517 38,879 - 13,465
Total: (GJ) 568,362 527,650 541,222 545,744
Heating DD 5,083 6,018 5,719

The calculation of greenhouse gas emissions is derived using VCR’s CO, calculation spreadsheet
version 3e, applied to Manitoba. These values are:

Table 2-3: Emissions per Unit of Energy/Fuel

Fuel* [ | CH, ' N,O ' CO,e

Natural Gas 50.792 kg/GJ 0.994 g/GJ] 0.886 g/GJ] N/A

Fuel Qil (light) 2.83 kg/litre 0.026 g/litre 0.031 g/litre N/A
Electricity N/A N/A N/A 0.029 kg/kWh

*Source: Canada's Greenhouse Gas Inventory 1990-2000, Greenhouse Gas Division, Environment Canada, June 2002
To calculate the global warming impact of different gases using a unified unit of measurement,

all global warming gases emissions are converted to CO,e. The following “Global Warming
Potentials” from the VCR's calculation spreadsheet were used:

Table 2-4: Global Warming Potential Equivalents

[ Gas ___Gwp |

CO, 1
CH4 21
N,O 310
Health Sciences Centre, Winnipeg 4
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Using these factors our facility’s emissions were calculated as follows:

Table 2-5: HSC Building Baseline Equivalent Carbon Dioxide Emissions

Direct Natural Gas 362,064 GJ 18,389.97 0.36 0.32
Fuel Qil 13,465 GJ 989.79 0.009 0.011
Subtotals (tones): 19,379.75 0.37 0.33
GWP CO,e (tones): 19,379.8 7.7 102.8
Direct Emissions Total CO,e (tones): 19,490.4
Indirect Emissions | Electricity | 170,215 GJ | Indirect Emission Total CO,e (tones): 1,371.2
Grand Total, Baseline Indirect and Direct Emissions CO,e (tones): 20,861.5
Health Sciences Centre, Winnipeg 5
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3. Business as Usual Projection

3.1 Quantification and Methodology

Business as Usual (BAU) is a projection of the baseline and affected by two factors that may
cause consumption to take a path other than a flat rate. Analysis of utility consumption in prior
fiscal years would normally indicate a small but steady annual increase in total weather-
normalized energy demand. This is a phenomenon known as “creep” and may be due to higher
occupancy (and an equivalent rise in visitations), escalating standards of ventilation, new
processes and equipment, or simply a decline in structure or mechanical systems over time. Our
analysis proved that there is no evidence of creep in this group of buildings, therefore is NOT
factored into the projection.

Secondly, construction has -
already begun on an addition to H
the hospital called the Critical
Services Redevelopment Project
(CSRP). Please see the artist
conception in the sidebar. This is
a separate building that will
consolidate functions that are
currently spread throughout the
HSC. It represents a 13% . :
increase in floor area and is S g ®

=

scheduled for occupancy in 2006. 8% -

This addition will significantly affect not only the BAU projection, but also the target projections
in the following section. Please refer to Figure 3-1 for an illustration of business as usual
consumption over the next 5+ years. Table 3-1 provides a breakdown of emissions based on
the energy mix noted below.

The mix of energy sources will be based on an average found in utility data from years prior to
this reporting year as follows;

e Fossil fuel / electricity ratio = 69% / 31%
e Natural Gas / Fuel Oil ratio = 95% / 5%
o (ref: Manitoba Hydro budget prediction for customers with interruptible natural gas service)*

! Rob Kirchmann, Manitoba Hydro Major Account Advisor has stated that all customers of natural gas interruptible
service are advised to budget for 10 days of interrupted service per heating season. Application of this value to actual
total fossil fuel consumption at Health Sciences Centre and averaged over several years, results in the ratio for 95% /
5%.

Health Sciences Centre, Winnipeg 6
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Figure 3-1: Business As Usual Forecast
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Table 3-1: Business As Usual Energy and Greenhouse Gas Emissions

06/07

07/08

Baseline 02/03 | 03/04  04/05  05/06  06/07  07/08
Electricity (GJ) 170,215 | 170,215 | 170,215 | 170,215 | 170,215 | 182,500 | 182,500
Natural Gas (GJ) 362,064 | 362,064 | 362,064 | 362,064 | 362,064 | 432,937 | 432,937
Fuel Ol (GJ) 13,465 | 13,465 | 13465 | 13,465 | 13,465 | 17,195 | 17,195
Total Energy (GJ) 545,744 | 545,744 | 545744 | 545,744 | 545744 | 632,632 | 632,632
Total Floor Area: 191,117 | 191,117 | 191,117 | 191,117 | 191,117 | 215,267 | 215,267
Energy Index (GJ/m2) 2.86 2.86 2.86 2.86 2.86 2.94 2.94

Direct Emission of Global Warming Gases:
19,380

CO, (tonnes) 19,380 | 19,380 | 19,380 19,380 23,254 23,254
CH, (tonnes) 0.37 0.37 0.37 0.37 0.37 0.44 0.44
N,O (tonnes) 0.33 0.33 0.33 0.33 0.33 0.40 0.40
Total Direct Emissions (tonnes COge): 19,490 19,490 | 19,490 | 19,490 19,490 23,386 23,386
Total Indirect Emissions (tonnes CO,e): 1,371 1,371 1,371 1,371 1,371 1,470 1,470
Total Emissions (tonnes CO2e): 20,861 20,861 20,861 20,861 20,861 24,856 24,856
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4. Target Setting

4.1 Target quantification

Initial targets were set based on a feasibility study performed in the year 2001. This study
focused on prescriptive initiatives of lighting efficiency and control, responsible energy use
based on time-of-day or variable occupant load (such as temperature setback, variable air
volume and variable speed pumping), heat recovery of exhaust air based on the demand for
fresh air in operating rooms and acute care units, and better control of exhaust air (mainly from
fume chambers).

It was decided that these initiatives were to be taken on in roughly two stages: Four of the
nineteen buildings were chosen to launch the Natural Resources Canada EII pilot program, to
be hereafter referred to as Phase 1. These four buildings have a floor area of almost 1/3 that of
the total, and represent functional areas similar to those in the remaining fifteen buildings.
Energy and GHG savings could be reasonably estimated by extending the savings analysis to
these remaining buildings, or Phase 2. A budget was set and with financial incentives
confirmed, Phase 1 installation commenced in October 2002. Please refer to Figure 4-1 for
project timelines.

One further initiative has been planned based on the construction of a new addition to the HSC
group of buildings. The Critical Services Redevelopment Project (CSRP) will consolidate the
majority of critical care functions within this new energy-efficient building. Opening is scheduled
for fiscal year 2006/2007 and its occupation will offset those functions that are now within the
current group of nineteen buildings. Initiatives to retrofit these areas from energy intensive
rooms to other types of occupation are set to commence as the CSRP comes on-line.
Anticipated completion is beyond the 5-year focus of this report, but estimates are included in
this section.

Please refer to Figure 4-1 for year-over-year target consumption and detailed emissions savings
for the initiatives described above.

Figure 4-1: Installation Timeline

02/03 03/04 04/05 05/06 06/07 07/08

Phase 1 Lighting
Phase 1 Mechanical
Phase 2 Lighting
Phase 2 Mechanical

Function Deferral by CSRP

Emission Offset

The emission intensity targets are also plotted in Figure 4-2 to illustrate good practice in the
design of the CSRP as well as the aggressive pace of energy-efficiency initiatives. Targets for
emission intensity after the CSRP is in full operation are expected to be even lower than in the
current reporting year.
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Figure 4-2: Emission Savings Forecast and Emission Intensity Targets

30,000 0.200
Business As Usual
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+ 0.020
Baseline 02/03 03/04 04/05 05/06 06/07 07/08 08/09 09/10
Business As Usual 20,861 20,861 20,861 20,861 20,861 24,856 24,856 24,856 24,856
Emissions Targets 20,861 20,844 20,303 19,013 18,224 22,170 22,116 22,078 22,059
Target Emission Intensities 0.112 0.112 0.109 0.102 0.098 0.105 0.105 0.105 0.105

4.2 Process for Target review and update

The vast majority of energy consumed by the HSC buildings is produced by the Central Energy
Plant in the form of steam and chilled water, primarily for building heating and cooling. In fact,
73% of the total energy budget is used in the production and transportation of steam and
chilled water to condition the building space. This is also responsible for 92% of the annual
GHG emissions.

John Hargest, Director of the Central Energy Plant, is a principal in the energy-efficiency
initiative for the Health Sciences Centre, a member of the HSC Energy Management Team and
is involved in all renovation and new construction projects. Mr. Hargest is committed to the
continuous improvement of energy-efficiency and a commercially available energy accounting
system has been installed as a tool to monitor and validate the savings as outlined in the
Measure to Achieve Targets in the following section of this report. This validation continues on a
monthly basis. Target review and adjustment will be detailed in the next edition of this
reporting format.
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5. Measures to Achieve Targets

5.1 List of key activities / projects

The measures adopted, those listed in Table 5-1 below, are the result of a March 2001 report
stemming from an engineering feasibility study commissioned by HSC. There are three main
groups of activities and were prioritized by return on investment. These are;

Lighting and Control?: While primarily focused on the retrofit of T-12 fluorescent lighting with
T-8's and electronic ballasts, lighting density was also examined and balanced where suitable,
light switches relocated for better accessibility, and all incandescent and mercury vapour bulbs
replaced by compact fluorescent and metal halide products.

Variable Occupant Load: Several techniques have been employed to deal with this group.

e Low occupancy and demand control ventilation serve similar functions but use different
controls based on their unique occupancy patterns. Low occupancy mode is for areas
where occupation is predictable, and volume of fresh air is modulated simply by time-of-
day. Demand control applies to areas with less predictable occupancy and utilizes a CO,

sensor as the control device. In both cases, variable frequency drives for the fan motors
were added to modulate air volumes, replacing the existing and less efficient vane and
damper systems.

e Direct Digital Control (DDC) is designed to minimize system operating time based on
known patterns. It is used as a control signal to shut off lights, throttle steam or chilled
water controls, temporarily reset the domestic hot water set point, and slow fan speed
to areas during times of little or no occupancy.

e Duty-cycle steam is also a time-of-day reduction of demand but focused on perimeter
heating in private rooms. This is controlled by the DDC system but is a separate line
item in the table to differentiate savings achieved from those in public areas.

Heat Recovery®: Compared to commercial buildings, hospitals and labs have a very large
demand for fresh air. Systems to deal with this are designed to consolidate the majority of
exhaust air from a building to facilitate the capture of some of that heat. That heat is then
transferred (in this case by a glycol heat exchange system called a “run-around loop”) to fresh
air, to preheat this air, thus reducing the demand for steam heat. This is equally effective
during the summer cooling season.

Additionally, steam pressure reset is a method to immediately reduce steam heat distribution
losses to the various areas. Also, Fume hood VAV is a system to maintain a preset negative
pressure in fume chambers. It controls the drive frequency of the exhaust fan motors relative to
the position of the door of the chamber so that the occupant environment is always safe, while
minimizing electrical and heat loads.

2 It is important to note that there is an offset between reduced electrical consumption and an increase in heating demand. The
emissions associated with the additional steam generation would in fact reduce the reported emissions savings by half. However
this is balanced by an equal offset in cooling demand, therefore the value for indirect emission savings listed in the table is exactly
equal to the reduction of electrical consumption.

3 The savings noted for the entry in the table called “New Critical Care Facility” are associated with heat recovery by way of
decommissioning the high volume fresh air systems to normal ASHRAE standards for other types of occupation. However, this
initiative will commence late in the 5-year target timeline and likely carry on into the seventh year from the date of this report.
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Table 5-1: Key Activities & Projects

Project

Group

Details of Project

Capital
Cost?

Cost
Savings®

Consumption
Savings
Elec (kWh)
Fossil Fuel
(GJ)

Emission
Savings
(tonnes

eCOz)

Benefits

Phase I T-12 fluorescent lighting $ 713,533 | $92,334 2,357,648 kWh | 68.4 Cost savings
Lighting replaced with T-8, through electric
incandescent replaced with load reduction
CFL’s, mercury vapour HID
replaced with metal halide
Phase I Low occupancy mode $ 226,000 | $ 25,593 738,056 kWh 128.7 Exchange heat
mechanical 2,056 GJ] between exhaust
and fresh air,
Fume Hood VAV $ 79,000 $ 18,776 274,128 kWh 131.1 improved
2,361 GJ occupation
Demand Control ventilation | $ 49,000 $ 25,182 447,158 kWh 166.9 control and
2,933 GJ major emission
DDC optimization Site Staff | $ 12,258 216,159 kWh 81.1 reduction
1,432 GJ
Run-around loops for $ 146,000 | $ 55,373 9,229 GJ 481.8
exhaust air
Variable pumping $107,000 $ 12,199 719,279 kWh 20.9
Steam Pressure Reset $ 4,000 $ 1,800 300 GJ 15.6
New Function consolidation into | N/A $ 14,000 251,620 kWh 95.1 Curtail high
Critical higher efficiency building 1,682 GJ volume of fresh
Care air, reduce
Facility heat/emissions
Emission Recycled paper use, and N/A N/A N/A 18.0 Production
Offsets® alum cans energy
reduction,
smaller landfill
footprint
Phase II T-12 fluorescent lighting $ 1,356,014 | $ 147,673 3,221,812 kWh | 93.2 Cost savings
Lighting replaced with T-8, through electric

incandescent replaced with
CFL’s, mercury vapour HID
replaced with metal halide

load reduction

* The capital costs do not reflect receipt of incentives from Manitoba Hydro in the amount of $181,530 and from
Natural Resources Canada Energy Innovators Initiative in the amount of $125,000.
® Cost savings are based on the March 2001 cost of energy.
® The ‘Emission Offsets’ target is based on results demonstrated by facilities of similar occupancy.
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Project
Group

Details of Project

Capital
Cost*

Cost
Savings®

Consumption
Savings
Elec (kWh)
Fossil Fuel
(GJ)

Emission
Savings
(tonnes

ec02)

Benefits

Phase II Low occupancy mode $ 422,500 | $ 76,779 2,083,171 kWh | 363.4 Exchange heat
mechanical 5,803 GJ between exhaust
Fume Hood VAV $ 109,126 | $ 24,967 354,754 kWh 169.8 and fresh air,
3,055 GJ improved
Demand Control ventilation | $ 75,000 $ 75,546 1,341,474 kwh | 500.7 occupation
8,799 GJ control and
DDC optimization $ 84,375 $ 36,774 648,477 kWh 243.3 major emission
4,296 GJ reduction.
Run-around loops for $ 69,000 $ 21,649 3,607 GJ 188.3
exhaust air
Variable pumping $ 80,184 $ 21,350 1,142,079 kwh | 33.1
$ 18,750 $ 2,520 420 GJ 21.9
Steam Pressure Reset
$ 18,750 $ 2,880 480 GJ 24.9
Duty Cycle Steam
$ 3,135,732 | $ 667,653 13,795,815 kWh | 2,847 14% emission
Aggregate 46,453 GJ reduction from

baseline
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6. Results Achieved

6.1 Quantification

Table 6-1 indicates that the buildings in the HSC group during fiscal year 2002/2003 consumed
4,190 GJ, or 1% less than the baseline. This is attributable to efforts made prior to the
engineering feasibility study that directed efforts towards good maintenance practices and
mature prescriptions for energy reduction such as;

EXIT signs replaced by L.E.D. type

The “Energy EIf” lights-out program

Insulation of the heat distribution piping

Lighting retrofit of Financial Services (791 Notre Dame) as a model for the pilot project
Site-wide repair of steam traps and water pump seals

Table 6-1: HSC Buildings Results

Electricity (GJ) 170,215 172,556 | (2,341)
Natural Gas (GJ) 362,064 361,050 1,014
Fuel Qil (GJ) 13,465 7,948 5,517
Total: (GJ) 545,744 541,554 | 4,190
CO;, (tonnes) 19,380 18,923

CH, (tonnes) 0.37 0.36

N,O (tonnes) 0.33 0.33

Total Direct Emissions (tonnes CO,e):

19,490

Total Emissions:

19,031

Total Ind|rect Emissions (tonnes COze :

1,371

1,390

There are some comments that should be made upon observation of the values in the table
above.

Electrical consumption exhibited an increase from the baseline. A large humber of equipment
additions as well as renovations to the General, Psychiatric Health and Women’s Hospitals can
be held accountable for this additional demand. For instance, HSC will be home to Canada’s first
“gamma knife”. Weather-normalized heat energy demonstrated a significant decrease, however,
and the associated direct emission reduction far outweighed indirect production by electricity.
Overall, the total equivalent CO, emissions decreased by 440 tonne, or 2.1%.
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Closer inspection of the data will help us see a clearer picture of these achievements. The
Phase 1 Lighting initiatives commenced installation in October 2002 and had a notable effect
on the lighting load in fiscal year ending March 2003. Utility data for the buildings connected to
the Phase 1 initiatives are plotted in Figure 6-1. Over 500,000 kWh was clearly avoided, which
correlates to 14.5 tonne of equivalent CO, emissions decrease.

Figure 6-1: Phase 1 Electricity Savings Achieved
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Utility data is available for further month-over-month comparisons to August 2003. The full
effect of Phase 1 becomes even more apparent with the Mechanical initiative installations that
began in June 2003 with an additional 700,000 kWh, totalling 4,382 GJ since the start of the
program. The trend in the chart is unambiguous. Further to this, an additional 3,661 GJ of fossil
fuel energy will also be saved by the end of October 2003, yielding an emission avoidance of
191 tonne of equivalent CO,.This is summarized in Table 6-2 below.
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Table 6-2: Phase 1 Energy Savings

gy g

Electrical (GJ) 1,691 4,382
Natural Gas (GJ) - 3,478
Fuel Qil (GJ) - 183
Total: (GJ) 1,691 8,043
CO, (tonnes) - 190
CH, (tonnes) - 0.004
N>O (tonnes) - 0.003
Total Direct Emissions (tonnes CO.e): - 191
Total Indirect Emissions (tonnes CO.e): 14 35
Total Emissions (tonnes CO,e): 14 | 226 |

At the time of writing this report, the effect of the major technologies has not had the
opportunity to have a demonstrable effect on the 2003/2004 winter season energy
consumption. However, these measures will be closely monitored and reported in the next
edition of this report. It is expected that at that time, consumption of a further 5,000,000 kWh
of electricity and 20,000 GJ of fossil fuel will have been avoided, corresponding to 1,100 tonne
of equivalent CO,, or 5.7% lower than the baseline prediction.

6.2 Verification

Demand Side Energy Consultants, Inc is a Winnipeg-based company that has been
commissioned as a third party to verify the results from Phase 1 as a service towards
recommendation of initiatives to be pursued in Phase 2. They have performed a detailed audit
of the first six months of the Phase 1 implementation using utility data derived from
commercially available utility accounting system as well as on-site validation of equipment
installation and function.
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6.3 Offsets

The Health Sciences Centre has an official policy regarding “green purchasing” titled
Environmentally Responsible Procurement. This addresses environmental concerns in the
supply-side of the business, and representatives from Material Handling are guided by this example
in their efforts to organize a hospital-wide recycling program. Although it is not yet possible to
quantify all of these efforts in this report, the team understands the importance of emission
reduction in the consumption of all supplies, such as;

e Each metric tonne of 100% recycled paper saves 19 trees (contributing to emission
avoidance through biological sequestration), 4,500 ekWh of energy (and associated
emissions), 30,000 liters of water and 2.5 cubic meters of landfill space (source:
www.ecobusinesslinks.com).

e Every aluminum can that is recycled saves 300 ekWh.

This policy also ensures that all areas of the Health Science Centre conform to Manitoba’s
Sustainable Development Procurement Guidelines. These guidelines consider aspects of
a good’s, material’s or service's impact on the environment, economy, and human health and
well-being by;

e Promoting environmentally sustainable economic development

¢ Conserving resources

¢ Conserving energy

e Promoting pollution prevention, waste reduction and diversion

e Evaluating value, performance and need, including life-cycle costing for product

selection.

Efforts will be made to quantify the emission avoidance impact of this policy and detailed in the
next edition of this reporting format.
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7. Education, Training and Awareness

7.1 Climate change issue explained to employees

When the Energy Management Team began its awareness campaign in April 2001, they decided
that adopting a mascot would be an entertaining and non-threatening way to encourage
participation in good energy conservation practices. The “Energy EIf” became that mascot and
its image appears on Post-it® notes and posters, and in-person at on-site displays to report
progress in the on-going energy reduction initiatives. This campaign has proved that a steady
change in behaviour by employees to keep energy-efficiency in mind can be achieved through
engaging and interactive activities. Examples of these are:

e A monthly newsletter called “Focus” is published to educate and inform staff on various
issues in the centre. A regular column contributed by the “Energy EIf” provides
information about climate change and includes energy-efficiency tips. Archives of all
these newsletter column contributions can also be viewed on HSC internet site,
www.hsc.mb.ca/energy.

e An information booth on climate change and energy awareness is set-up in the main
lobby of the Thorlakson Building approximately six times a year. The booth consists of
photos of retrofit work, project costs and energy savings calculations, pamphlets and the
Focus newsletter. Prizes are drawn during these events for entrants who have qualified
by answering a skill-testing question about the information on display.

e Staff members are reminded to remain diligent in conserving energy with Post-it® notes
that are applied (by Housekeeping and Security staff) on light switches and equipment
that has been left on when not in use. Staff members can also e-mail the Energy EIf
with questions regarding energy management and climate change issues. These Q&A’s
are posted on the web-site. The success of the Energy EIf program is measured with an
annual telephone survey with employees, the number of hits and questions received on
the web site and by tracking the number of Post-it® note tags issued.

e An “Energy EIf” computer screensaver has been developed and is now available for
download from the website. It is a friendly and entertaining reminder to promote good
energy habits.

HSC’s Energy Awareness Program is recognized by NRCan’s Energy Innovators Initiative as an
example of best practice in an awareness program and is highlighted in their publication “ 7urn
Energy Dollars into Health Care Dollars — A Guide to Implementing an Energy Efficiency
Awareness Program in a Health Care Facility’, March 2003.

7.2 Communicate response to climate change

The HSC “Action Plan” supports the National Action Program on Climate Change promoting
HSC’s commitment to the Kyoto Accord and the reduction of GHG emissions. This documented
action plan has earned the HSC a Silver Champion Level Reporter award through the Voluntary
Challenge Registry Inc. (VCR-MVR) in Ottawa. A link to the document can be found on the
Energy Management home page. The NRCan/EII pilot project is nearing completion and details
of the estimated savings and progress of the energy reduction initiatives can be viewed on the
HSC web-site: http://www.hsc.mb.ca/energy/projects.htm
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7.3 Identify opportunities for individual action

HSC actively promotes opportunities for individual actions. The tagging campaign in the guise
of the “Energy EIf” is a constant source of inspiration for employees to find simple ways to
reduce their energy use while at work. A direct link between individual action and the greater
issue of climate change is promoted through;

e Questions by individuals on how they can participate in reducing GHG emissions are
tirelessly answered by the Energy Elf, and are reminded about how each person can
make a difference. For instance, one issue posted satellite images that illustrated how
the polar icecaps are receding as a direct result of human activity contributing to climate
change.

e Some HSC employees responsible for facilities and maintenance are members of, and
participate in monthly luncheon sessions with the Manitoba Energy Management Task
Force. This independent, volunteer-based and non-profit organization is dedicated to
promoting energy efficiency with good energy management practices. Examples of
success by task force members as well as emerging technologies to improve energy
management are frequently discussed. The task force also sponsors the annual Better
Buildings conference which several of the HSC Facility Management employees attend.

e Facility Management employees also regularly attend workshops and seminars related to
energy management, particularly those hosted by Natural Resources Canada.

e HSC is in the process of organizing a centralized system for all buildings to participate in
a consolidated recycling program.

e The Divisional Director of Facility Management is a member of the Canadian College of
Health Services Executives / Office of Energy Efficiency (CCHSE/OEE) National Energy
Advisory Committee. The Committee assists and advises Natural Resources Canada on
ways to engage the healthcare industry in the promotion of energy-efficiency and the
reduction of greenhouse gases.

7.4 Create incentives for emission reductions by employees outside of work

HSC encourages its employees to register and participate in the National Annual Commuter
Challenge. Participants receive a refund on a portion of the purchase of their bus pass during
the event and several other prizes are made available each year. Employees are also
encouraged to consider energy-efficient appliances and electronics for their homes to save
money and reduce greenhouse gas emissions, and the HSC website includes a link to the
EnergyStar site for recommended appliance and electronics purchases.

7.5 Create incentives for emission reductions through supply side
management

Several years ago HSC Senior Management incorporated a green purchasing policy. This policy titled
“Environmentally Responsible Procurement” ensures that consideration of environmental impacts
and environmental legislation are included in all HSC purchasing decisions with respect to goods,
services, construction and maintenance works. In addition the policy ensures that procurement
practices comply with the requirements for health care facilities in the Manitoba Sustainable
Development Act and the commitments made in the HSC Environmental Code. This green
purchasing policy clearly states; “All HSC purchasing systems and decision-makers shall jointly
ensure that all procurements comply with or exceed the requirements of environment laws and
regulations”.
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7.6 Create incentives for emission reductions through demand side
management

A recent example of this is the natural gas incinerator for bio-hazardous materials has
reduced its use from every week, to once every two weeks.

HSC continues to promote energy-efficiency ideas to customers that purchase steam for
heat through the Central Energy Plant.

7.7 Undertake public education

The HSC Energy EIf is busy outside the Health Science Centre complex as well, and is a regular
attendee of the Provincial Health Conference and Exposition at their annual event.

The EIf can always be found at the HSC Christmas party and has emceed it by popular
request.

The Brandon RHA requested the Energy EIf to help with the launch of their Energy
Management Program. The EIf is booked to return in 2004 to further support their
progress.

The HSC web-site has an energy management link (www.hsc.mb.ca/energy) that is
accessible to the general public where one can view the Hospitals’ goals and objectives,
check the status of the current NRCan sponsored pilot project, view savings and capital
costs of the energy efficiency initiatives and ask questions of the Energy EIf. For those
without computer access, the Focus monthly newsletter is available at various locations
throughout the centre free of charge.

HSC has provided a booth at the Provincial Health Conference and Exposition for the
past four years to encourage energy-efficiency at the provincial level, following the
example of the Divisional Director of Facility Management at the national level.
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APPENDICES:
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