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1. EXECUTIVE SUMMARY

Founded in 1981 Kwantlen is the largest university college in Canada. Enrolment has doubled in
the past decade and Kwantlen offers more than 90 programs, the largest being in University
studies.

Located on British Columbia’s Lower Mainland, south of the Fraser River, Kwantlen University
College serves the communities of Richmond, Delta, White Rock, Surrey, and Langley. Among the
province’s sixteen college regions, Kwantlen currently serves the largest total population in addition
to the largest college age population.

There are over 25,000 students, an FTE equivalent of 8,232, attending classes on four campuses,
where full-time career, vocational and academic programs, continuing education courses and
customized training is offered.

Kwantlen employs over 1,200 people in staff, faculty and administrative positions, with the majority
located on the Surrey campus.

The University College has had ongoing interest in conservation for many years and through
careful examination of its facilities identified a potential project to improve energy efficiency. This
project was issued to a short list of ESCO’s by means of an RFP in 1995 and a vendor was
selected. At this point the project was put on hold as financing that met the Provincial definition of
“non-recourse” could not be obtained. It took 3 years to resolve the issue on finance and once
resolved, the project was re-launched, as a pilot project under the BC Government’s Green
Buildings BC — Retrofit Program.

The project has a number of features that demonstrate innovation, creativity, and originality. These
features enhance the project applicability and implementation throughout the institutional sector. It
is hoped some of the innovation in the project will accelerate the adoption of energy efficiency and
the reduction of greenhouse gases throughout BC and Canada.

The project was completed in 2003 and delivers a 20% reduction in annual energy costs, which is
$200,000 per year, and $100,000 per year in avoided maintenance and capital costs over the life
of the project.

It wasn't all about saving money, resources and the environment, no energy saving measure
adversely affected students or employees, and most resulted in an increase in comfort or
perceived safety.

Kwantlen University College Page 3 of 16



2. BACKGROUND INFORMATION

2.1 Facilities

Kwantlen University College consists of three post 1990 owned campuses and one older leased
facility constructed in the 1970’s. The campuses are located in the Greater Vancouver Region in
the British Columbia municipalities of Richmond, Surrey and Langley. The total gross area of all
campuses is 78,784 m?

Newton Campus

There are four main warehouse type buildings and five individual smaller buildings with a gross
area of 14,865 m”. All are of similar age built mostly in the 1970’s. The buildings on this campus
are leased with the exception of one building. This campus is slated for eventual replacement.

Langley Campus

There are two interconnected main buildings and one separate shop building on one side of the
street. On the other side of the street there is one large building connected to an attached
commercial type green house and an adjoining shop and poly type greenhouses. This is a purpose
built facility constructed in 1993 and has a gross area of 18,310 m®.

Richmond Campus

There is one low-rise type building built in 1992 with a gross area of 19,700 m?.

Surrey Campus

There are six buildings constructed in 1990 and one building added in 1999 with a gross area of
25,909 m?,

2.2 Enrolment and Staffing Levels

Kwantlen has experienced a substantial growth in its Full Time Equivalents (FTES) over the past
ten years. From 1995/96 to 2001/02 the Funded FTE enrolment grew 19.3%.

Table One — Growth in Funded FTE's
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2.3 Management Team for the Project

The management team in place who worked on the original RFP consisted of the Manager of
Physical Plant, the Director of Facilities and the Vice President of Finance. There are also three
Facilities Managers assigned to the four campuses who are responsible for daily operations in
each facility.

2.4 Decision Making Process for the project

The Manager of Physical Plant prepared project options, which the Director of Facilities reviewed
before making the final recommendation to senior management for approval to proceed with the
project and obtain financing. Next Kwantlen obtained permission from both the Minister of
Advanced Education Training and Technology and the Minister of Finance. A letter of authority was
issued by the Minister of Finance and Corporate Relations for the project in 1999.

2.5 The Base Year

Selecting a stable base year is an important aspect of this type of project. The base year is used
as a comparison point to confirm anticipated energy savings are being achieved. As changes to
facilities take place, such as renovations or changes in operation base year energy consumption is
recalculated based on the changes and adjusted. The energy consumption after project completion
is compared to the base year to determine if the anticipated level of energy savings are being
achieved.

For this project, the year 1997 was used as it was the most stable year with the least amount of
changes occurring over the 12-month period compared to other years.

2.6 Project Approach

Pilot Project

There were a number of reasons why it was preferable to structure the project with a preliminary
pilot phase (approximately 25% of the total building area as the pilot).

= Generally less risky financially
= Better use of skilled labour (longer employment period for fewer workers)
» Positive experiences with pilot could be replicated in other projects

» Negative experiences could be avoided for replications

Third-party insurance

The main benefits of third party insurance are as follows:
= Less expensive than contractor provided insurance
= Extra layer of financial protection provided
» Included additional engineering review of proposed measures to confirm viability

Third-party project Coordinator

A third-party consultant/coordinator facilitated a number of benefits to the project by providing:
* Project management and coordination
= Review of work prior to implementation
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= Monitored commissioning process

» Confirmed anticipated savings achieved

= Value added recommendations to the project and the post-project environment

= Enhanced energy savings achieved

= Reviewed other non-project related areas for potential energy savings opportunities

2.7 Partners — Utilities, Governments, Private Industry

Partners were an important part of the energy management program, and partnerships were
developed as follows:

NRCan

Kwantlen University College joined NRCan’s Energy Innovators Initiative and registered its
commitment to reduce greenhouse gases in 1995, and registered in the VCR. NRCan provided
funding for 25% of the pilot project cost contingent on replication of work at other campus sites.

BC Hydro

BC Hydro began a new initiative Power Smart “Epoints”, that rewards their customers for saving
electricity. Epoints are awarded based on the value of electricity saved and the utility will pay the
redeemed value for any new projects that will save more electricity.

BCBC Green Buildings

In July 1999, Kwantlen was selected by the BC Ministry of Finance as one of the first pilot projects
to be used to formulate the BC Green Buildings Retrofit Program. This enabled the University
College to establish risk management and financing for the project.

3. EINANCING

3.1 Non-recourse — Off Balance Sheet Financing

The Provincial government required project financing be non-recourse to the Province and to the
University College. To meet these criteria, a third party energy savings insurance policy was
negotiated.

3.2 Construction Financing

Interim financing was required during the construction and Kwantlen saw two obvious choices:
provide their own construction financing, or ask the Prime Contractor to provide construction
financing. The self-financing option was selected as the most attractive.

3.3 Take Out Financing
Once the project was built long term financing was required while savings accrue to retire the debt.
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4. INCREASING PROJECT CONFIDENCE OF ENERGY SAVINGS

4.1 Feasibility Study

One element of the RFP was a comprehensive feasibility study by the successful Vendor to
confirm the energy savings proposed were achievable. If the Feasibility Study could not confirm the
proposed savings were achievable, there would be no further commitment to proceed with the
project and the vendor would pay for the feasibility study. This reduced the risk of proceeding with
a project that would not perform as anticipated.

4.2 Insurer Review

As part of the third-party insurance cost the insurer’s engineering staff reviewed the proposed
project work and energy savings calculations to verify savings potential.

4.3 Third Party Consultant Reviews

The third-party consultant performed a variety of tasks such as: review of measures prior to
implementation for potential savings and payback, measure enhancement reviews, measurement
of pre-project conditions, measurement of post-project conditions, and review, calculation and
verification of the savings achieved.

4.4 Kwantlen Employees Consultation

Kwantlen employees provided key information to consultants on facilities usage and reviewed
project work before implementation in order to improve project effectiveness and performance.

4.5 Utility Company Review
Engineering staff from BCHydro, the local electric utility, reviewed the project on-site after

commissioning and verified expected savings.

S. RISK MANAGEMENT

5.1 Construction Risk

During the construction period, Kwantlen was protected through a number of vehicles:
» Holdbacks
= BC Lien Act
» Errors and omissions insurance

=  Performance bonds

5.2 Complete Project Risk

One of the risks associated with using anticipated utility savings to repay the project cost is that
measures may not perform as expected. Energy and water savings insurance provides protection
if shortfalls occur and it can be delivered in two phases. The first phase involves an upfront charge
to provide the insurance engineering review and administrative costs. The second phase charges
for the actual insurance premiums.
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The benefit this provided to Kwantlen is the first phase could be undertaken without being
contractually obligated for the second phase. In effect, the phase one review provided a secondary
engineering check to ensure the project would have the anticipated energy savings and provided
the option to proceed with phase two and insure energy savings revenue stream.

6. THE PROJECT WORK

6.1 Challenges

Due to the period of time from when the project was started and the actual implementation
considerable changes had occurred.

= Utilization had increased

= Renovations had occurred

» A building was added at the Surrey campus

= Unit pricing used in original proposal had changed
» The contractors staffing situation had changed

* The energy base year had to be adjusted

6.2 Energy Saving Measures

Each element of the project and energy saving measure was carefully accessed to determine the
impacts on energy consumption and users of the facilities.

The final project consisted of the following energy saving measures:

Lighting
= Evaluation of lighting systems and change in technology from T12 tubes and magnetic
ballasts to T8 tubes and electronic ballasts

= Addition of reflectors in some areas to enhance light levels.

» Improved switching scheme to provide effective multi-level light levels
= Optimized light levels matched to space use

» Reduced number of tubes, ballasts and redundant light fixtures

» Added occupancy sensors

= Optimized 24 hour emergency lighting systems

* Improved classroom light quality

» Improved parking lot safety at Richmond with brighter lighting

Hvac Systems
= Improved boiler burner controls with better technology

= Added VFD pumping to eliminate 3-way heating system main control valves and
replace with 2-way valves and with pressure sensor to control pump speed

» Added DDC controls to VAV boxes interfaced with occupancy sensors
= Optimized Hvac system start up with ventilation turning on at building opening times
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» Re-commissioned systems to reflect current occupancy and usage
» Reduced ventilation duct restrictions to allow lower duct static pressure

» Improved control of make up air for laboratory fume hoods

General
» Added controls to turn off vending lights at unoccupied times
» Corrected power factor

= Sewage rebate on irrigation water

6.3 Enhancements

As the project developed there were opportunities for substantial improvements for some elements
compared to the original design, and a number were implemented:

= Additional DDC controls for VAV boxes providing improved occupant comfort

» Repair chronic heating problem at one campus

= |solation dampers added to create zones for areas with shorter hours of operation
= Improved heating system options for Horticulture department.

» Improved lighting over seed tables in Horticulture department

= Improved control over conference room Hvac system for users

7. PROJECT COMMUNICATIONS

7.1 Project Information
Various distribution methods to share project information have been utilized:
= Community newspapers
= Award Programs
» Internal Presentations to Kwantlen University College Board
= Trade magazines
* Photos and press releases distributed to various media
= Posting of our resource management program and awards received on our Web site
= This case study of the project to assist others

7.2 Internal Awareness Program

An active internal awareness program is a significant feature of this project with the understanding
that this would foster and encourage cooperation, interest, and support. As part of this project, the
contractor implemented an Awareness Program targeted at Kwantlen’s staff, students and visitors.

= Emails to staff regarding the program and related construction activities
» Information sharing and active involvement of Facility Managers

= Promotion at student gatherings and product giveaways
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= Awareness posters
= Energy reports shared throughout the University College
» Energy articles in the Kwantlen “Connection” newsletter for staff and students

= Delamping stickers

7.3 Training Program

An effective training program is a valuable resource management component. The vendor
proposed a comprehensive training package with the depth of training to be determined through
the Vendor training assessment process. However, as the training program was being developed,
Kwantlen decided to spend considerable time on providing direction and reviewing many modules
to ensure it was tailored as much as possible to the Kwantlen environment. Operating staff were
consulted to determine their information needs, and allow them to operate new equipment
effectively and with less labour than would have occurred without training.

A pilot training program took place for 7 staff before delivery at other sites. Approximately 20
facilities staff were trained for the majority of the project. Training documents were also prepared
specific to the project and included:

= Savings potential

= Reason for change

» Other non-monetary benefits

» Principles of operation for energy savings measures
= Operating instructions

» Troubleshooting procedures

= Maintenance

=  Warranty information

8. MONITORING AND VERIFICATION

8.1 Baseyear Conditions

The base year conditions and energy data changed as the project developed due to the time delay
in obtaining financing approval. The equipment inventory and operating conditions were
documented for the majority of the savings.

Electrical and gas consumptions were assumed to have no price escalation for a conservative
approach to project repayment period. With rising energy prices we are now experiencing the net
effect is reduced project repayment time.

8.2 Monitoring and Verification

Ipmvp protocol — resource reductions

Kwantlen University College will be following the most recent International Performance
Measurement and Verification Protocol (IPMVP 2000; Revised March 2002; DOE/GO — 102002-
1554 ) as best practice in guidelines for verifying results of our energy efficiency program and to
generally assess and improve facility performance.
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Whole Facility Approach

Kwantlen is using the Whole Facility Option for M & V. In review of this some aspects of evaluation
through isolating a measure and metering the same may have been easier and provide less
uncertainty when confirming energy savings.

Issues affecting M&V include:
» Metric information — such as the number of students and staff
= Operating hours of various areas which can change each semester
= Changes due to renovations and additions
= Weather

8.3 Recording Project Information

Measure completion dates

Recording the date each measure is completed is an important task to enable reasonable
calculations and projections of savings. However, it takes at least a year for all measures to show
their full potential savings under all types of seasonal fluctuations

Baseyear changes

Baseline modifications are divided into routine and non-routine. Routine adjustments are for
conditions that change regularly such as weather, student equivalents, and seasonally adjusted
parameters. Non-routine adjustments are for events such as: significant renovations/additions,
equipment changes, and facility utilization changes.

Recording information

Accurately tracking operating hours or equipment consumption during the Feasibility study and
after work is completed, is a critical aspect of ensuring project success. The most reliable and
recommended way to do this is by means of fixed data recorders that track actual time of use and
consumption.

8.4 Energy Savings

Actual versus apparent savings

Actual savings from energy conservation projects are not always obvious and can result in poor
perceptions of a projects worth. Actual savings are often much higher than apparent savings.

Actual savings are the difference between the actual bill and what the bill would have been, had
no conservation measures been done. Actual savings will increase or decrease based on a
number of events:

= New construction, renovations and alterations of space
» Resource (electrical, water, natural gas) price increases
» Increased utilization of existing systems or buildings

» Equipment failures

= New equipment added

= Weather conditions (hotter / colder)
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Sliding window of savings

Usually a large project is composed of a number of smaller measures and some are not fully
completed for a long period of time. Due to this, some savings are achieved early in the project
while others came on-stream in later. This can result in a project that, while not officially complete,
will generate comparatively little savings.

Until the complete project has been commissioned for about a year, savings will vary from
calculated project savings.

A project can easily take a total of 18 months from feasibility study presentation for a number of
reasons:

= Approval of feasibility studies and/or negotiation for changes (5 months for this project)
» Measure completion and commissioning months for final review and ‘debugging’

» Negotiating changes with contractors

= Time lag in meter reading

= Savings totals can be an additional 13 months

= [f any contingencies arise this time frame can be stretched even further

9. RESULTS TO DATE

9.1 Overall Project Results

Total annual reduction for utility costs is expected to be $200,000. There is also an additional
annual avoided maintenance costs of $100,000 per year during the project life.

Total resource consumption, ekWh, is at the lowest level since 1994, in spite new buildings added
(increased by 10%); more students (increased by 20% from 1996 to 2002); and a significant
increase in the plug load due to additional computers.

9.2 Cost Effective Influences
A number of factors resulted in an effective project from a financial and occupant point of view:
= Kwantlen decided to self-finance the project
» Project costs were negotiated to acceptable values before the contract was agreed to
» Future labour savings due to 7,200 fewer lamps and ballasts
*» Reduced on-going capital, operating costs and labour from reduced equipment use
* |mproved occupant comfort
» Other Project considerations
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Table Two — Pilot Project Monthly Electrical Energy Savings
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9.3 Project Management Requirements

Although many project tasks are common to this and general projects, there are some differences,
particularly since this project was not a ‘turnkey’ project. Time was required in this project for the
following components:

Early stages
» Ensuring the needs of the insurer are met
» Reviewing invoicing
» Reviewing proposed energy savings measures
= Liaising with occupant concerns regarding project
= Accessing grant funding
* Project meetings
= Contract administration

= Specification review

Ongoing
» Monitoring and verification

= Communicating project results
= Employee Awareness

= Low-cost, No-Cost review, identifying other opportunities

9.4 Broader Application of Experience Gained

A variety of approaches to the problems of reducing costs, resource consumption and emissions
have been tried, as well as attempting to work with partners and communicating actions and intent
to the community at large.

It is hoped the experiences of Kwantlen University College in this project will be assist other
institutions in reducing utility consumption and environmental impact. This case study is intended
as a guide and planning outline for others involved in this process.

9.5 Benefit to the Environment

The project created benefits for environmental sustainability including reduced greenhouse Gas
Emissions and assisted in achieving the University Colleges commitment to the VCR.

Continuous efficiency improvement efforts, when measured as emissions per Full Time Equivalent
demonstrate we are below 1994 levels and will be even lower when the full impact of our EPC and
new 5% commitment are felt.

There is an expected reduction of 460 tonnes of CO2 per year from reduced utility consumption.
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Table Four —Greenhouse Gas Emissions 1994 to 2001 (Direct and Indirect Emissions)

3500

3000

2500

2000

1500

CO2e (tonnes

1000

500

01

1994

1995 1996

1997

1998

1999

2000

2001

O Newton

497

482 539

595

628

615

582

489

H Langley

888

823 1006

1074

905

958

856

936

O Richmond

699

748 836

73

728

718

47

769

O Surrey

11

660 768

42

935

1067

985

953

 Total

2794

2714 3148

3184

3196

3358

3171

3147

Table Five — Green House Gas Intensity
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9.6 Mercury Contamination Reduction

Reduction of mercury contamination from fluorescent lamps at landfills by removing and recycling
over 7,200 lamps as part of adjusting lighting systems through delamping. If laid end to end, these
lamps would seven times higher than Vancouver's Grouse Mountain.

9.7 Other Benefits

The project supports the Facilities Department’s responsibilities and mandate under the Kwantlen
University College Waste Management / Environment Policy and supports the mandate of the
Kwantlen University College Sustainability Policy.

10. SUMMARY

While the project was complex and took considerable time to implement the results the University
College is now receiving make the effort worthwhile for the following key reasons:

» Project performance exceeds expectations for reducing consumption and should
deliver $200K gas/electric savings per year.

= Qur overall electrical and natural gas consumption is now lower than it has been since
1994 despite: a10% increase in building area; a 20% increase in the number of
students; the addition of very significant electrical loads from additional computers.

» Reduced impact of future energy price increases
= All the work was paid from the energy savings
= Eventually project qualified for est. $300,000 in Provincial/Federal grant funding

» Reduced future maintenance costs by installing new lighting system components and
reducing number of ballasts and tubes through new technology

» Project created $1.4m in employment, mostly to local economy.

* Project included Hvac and controls systems which improved occupant comfort
= Improved lighting quality and control which improved user comfort

= New horticultural heating systems create learning opportunities for students

= Repaired heating problem at Richmond campus

= Improved parking lot safety at Richmond with better/brighter lighting

» Project was pilot under Provincial Green Building Initiative

» Reduced energy consumption reduces our impact on environment

» Reduced greenhouse gas emissions by estimated 460 tonnes per year

» The project supports Kwantlen University College’s sustainability policy

If you would like further information on this project, please contact Dan Brown — Manager Physical
Plant by phone, (604) 599-2446 or by email, Dan.Brown@kwantlen.ca
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