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Background
Deloitte
In 2012 and 2014, the Ministry of Education engaged Deloitte, one of Canada’s
leading professional service firms, to research and identify potential shared service
opportunities in the K-12 sector, and to deliver an assessment of anticipated
costs, benefits and implications. The reports identified potential opportunities to
reduce overhead costs, look for efficiencies and find savings through collaboration
and alternate service delivery in the public education sector, including the area of
facilities management. The analysis examined, at a very high level, alternate models
for capital construction, facilities maintenance and custodial operations. The efforts
to accomplish such a significant change in service delivery models were in many
areas significant and complex. See Appendix A for Deloitte’s estimates of facilities
management savings.

Service Delivery Project
The Service Delivery Project is aligned with Government’s vision and provides
leadership for the development, implementation and evaluation of shared services
in the K-12 education sector. This is a high priority, strategic initiative for the
Ministry of Education and is designed to achieve additional sector-wide operational
efficiencies, maximizing the available resources to support student success. The
Service Delivery Project is now in Phase Two and the focus is on implementation
of Phase One recommendations and business case development.

Facilities Management Case
In April 2015, at the direction of the Service Delivery Project Steering Committee
(SDPC), a Facilities Management Working Group (FMWG) consisting of school
district facilities directors and managers, secretary-treasurers and an assistant
superintendent was formed to identify opportunities which may be considered,
evaluated and ultimately recommended to government for implementation. The
Custodial Services Advisory (CSA) was created in June 2015 after FMWG members
identified custodial standardization as an area of focus. (See Appendix B for
FMWG and CSA Members.)
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The facilities management business case includes opportunities to realize cost
savings and administrative efficiencies related to:
• Custodial Services Standardization: To identify opportunities to assist practice
and equipment standardization (e.g. written standards and best practice guide).
• Energy Management: To identify opportunities to expand energy management
and sustainability practices to the wider K-12 sector.
• Procurement: To identify opportunities for collaborative procurement of
custodial related supplies and equipment to take advantage of volume based
discounts and savings.
• Shared Knowledge: To identify opportunities to share best practices,
knowledge and training across school district boundaries to help support
continuous process improvement and innovation.
Facilities management data was collected from school districts and existing sources
(e.g. Smarttool, Employment Data Analysis System (EDAS) and VFA). FMWG
members and stakeholders used their experience and knowledge to validate the data
and estimated savings for the areas of focus.
This business case focuses on the custodial and energy-related opportunities
identified by the working group.

Guiding Principles
The FMWG identified the following guiding principles or critical factors and is
using them to evaluate options being considered under the facilities management
project.
• Respecting employee relations and collective agreements
• Ensuring satisfactory service levels and employment standards
• Ensuring that savings will not lead to accelerated depreciation of assets
• Building on successful proven practices
• Creating an environment that can attract qualified personnel
• Transitioning where a business case reduces costs, gains economy of scale,
improves efficiency or is compelling
• Ensuring a sustainable business model that serves the widest collective
interests
• Considering effects on local economies
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CUSTODIAL SERVICES

Executive Summary
The Service Delivery Project (SDP) has identified a number of administrative and
efficiency opportuntities through shared delivery of services across BC school
districts. One of the initial opportunities identified by the Deloitte Reports and
subsequently further researched with the Facilities Management Working Group is
custodial labour efficiency.
Labour accounts for over 92 per cent of total custodial costs across school districts
in the province. The annual spending is well over $163M for labour and $15M in
supplies and equipment. Analysis of the recent data provided by the 60 school
districts indicates a significant variation in custodial labour efficiency and costs
across BC.
The opportunities to drive cost savings and custodial efficiency in the K-12 sector
consist of the following:
• Labour efficiency and reduced injuries—increase custodial labour efficiency
by 4 per cent and reduce injury levels through adoption of best practices and
mechanization. Focus on 40 per cent of schools for mechanization based on
school district space and configuration fit estimates.
• Custodial related procurement—conduct collaborative procurement of
custodial supplies and equipment.
• Development of a Centre of Excellence for Custodial Services—implement a
sustainable Custodial Centre of Excellence as a resource to school districts to
achieve efficiency benchmark targets and best practices.
The estimated net savings based on taking advantage of all three opportunities is as
follows:
Option

5 Year Value of
Net Operational Savings

5 year Capital Costs

Labour Efficiency and
Reduced Injury (incl. CoE)

$26.3M savings less $8.8M costs
– includes $6.0M in amortization
and maintenance costs
= $17.5M

$9.5M
(2 year payback before
amortization costs)

Procurement Savings

$4.4M savings less $0.2M costs
= $4.2M

Nil

Total

$21.7M

$9.5M
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Based on the net savings analysis, the recommendation is for school districts to take
advantage of all three opportunities. In order to achieve the savings outlined, all
school districts (40 per cent in the case of mechanization) would need to participate
in assessment, detailed benchmarking and implementation activity, including
engagement with the Custodial Centre of Excellence. Funding options to support
mechanization and the CoE will be based on one of the options proposed.
Based on business case approval it is expected that an implementation approach will
be developed between April and June 2016.

Current State
According to fiscal year 2013/14 EDAS data, the 60 school districts in BC have a
combined custodial staff of approximately 2,950 FTEs. Based on 48 of 60 school
district responses (80%), the total custodial labour and supplies spend reported by
school districts in the figure below is approximately $178M, of which $163M (92%)
is labour costs and approximately $15M (8%) is supplies and equipment costs.
Although the above spend numbers represent only 80 per cent of the total
custodial labour and supplies spend, they have been used in the business case as a
conservative basis of estimating potential savings.
Total Custodial Costs*

Supplies &
Equipment
8%

Approx.
$15M

Labour
Supplies and Equipment

Approx.
$163M

Labour
92%

*Based on 80 per cent of school districts
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The custodial FTE counts across most provincial regions have shown a slight
downward trend over the last three years. It was also noted that the current
custodial workforce is aging (average age is greater than 50 years) and is therefore
more prone to musculoskeletal injuries (MSIs). See Appendix C for an FTE trend
chart by region.
A number of key custodial measures and findings have been summarized below.
Due to some incomplete responses and data quality issues, the FMWG was asked
to further validate findings and custodial efficiency and spend measures for their
individual school districts. A comparison of the more fully validated FMWG data
with the province-wide values has been included in the table below.
Key Measures Used for Custodial Data Analysis
Measures

Detail / Meaning

Avg. Labour
Cost / FTE

Data Source

Avg. annual custodial labour cost per FTE (using fiscal
year 13–14 values). FTE counts normalized to 8 hour and
12 month FTEs.

FTE data source = EDAS
(normalized)

Benchmark of labour costs by school district and region.

Labour cost source = school
district data collection

Avg. m2
Cleaned /
FTE

Avg. m2 of space cleaned by custodial FTEs (using fiscal
year 13–14 values).

FTE data source = EDAS
(normalized)

Benchmark of custodial staff efficiency per m2 of utilized
space – excludes closed schools and administration
offices, and portables

Open m2 source = VFA
(FY13–14)

Avg. Total
Labour and
Materials
Cost / m2

Total annual custodial labour + supplies and equipment
spend / m2 (using FY 13–14 values).

• Total $ spend source = school
district data collection

Efficiency of total custodial spend per m2 of utilized space. • Open m2 source = VFA
(FY13–14)

Key Findings—Custodial Services
Custodial Measures

Prov. Avg.

FMWG.
Avg. *

Low
Range

High
Range

Avg. Labour Cost / FTE (2014)
Incl. benefits (25.9%)

$59,432

$54,965

$45,284

$64,371

Avg. m2 FTE
NCES-ASBO Guideline

2316

2142

1798

2388

Level 2 – Upper-most Standard

1700–2000

Level 3 – Norm – acceptable

2600–2900

Avg. m2 FTE

$2.24

$2.28

$1.39

$3.66

Total Labour + Materials $ / m2

$28.46

$27.63

$21.43

$33.68

FTE / 1000 Students (FY13–14)
Washington State Comparator

6.5
6.7

5.5

3.7
3.9

8.4
6.9

* Validated by the FMWG and CSA members for their own school districts
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A number of factors were identified as contributing to the variation in the custodial
labour efficiency and spend measures above. These include use of K-12 school
facilities for additional community programs, adult education, and international
or summer courses. Also, custodial staff is sometimes used for snow clearing and
minor maintenance tasks. See Appendix D for graph showing variation of labour
efficiency across FMWG school districts and across provincial regions.
The most significant factor identified for the variation of labour efficiency was
the level of mechanization within the school district. School districts have similar
approaches to reaching custodial outcomes, but their methods, training supervision,
quality assurance and level of systemization or mechanization is variable. Another
variability is the type of equipment that is used to clean large areas of floor or
the variation of floorcoverings that are installed. A significant portion of school
areas are hard surface floor covering requiring weekly floorcare. One influence of
more recent technological changes for cleaning of hard surface floors, which is
a significant portion of weekly workload, has been the introduction of ‘ride on’
equipment to reduce the cleaning time beyond a walking pace. Other methods
systematize cleaning to reduce redundant movement or multiple passes to clean the
same area.
In some cases school districts have already mechanized but will be able to
benefit from shared best practices, labour allocation templates and successfully
implemented supervisory models to enhance operations and efficiency.
Alternatively, some school districts may have reduced staffing at the expense of
increased injury rates, resultant sick leave replacement costs or reduction in building
occupant health outcomes. These school districts would benefit by injury reduction
or cleaning quality approaches of a standardized method.
Appendices E and F contain additional information on custodial efficiency,
ergonomic best practices, injury research and mechanization efficiency standards.

Opportunity
The school district custodial related data analysis shows significant variation of
labour efficiency and custodial spend across the province. This suggests a number
of opportunities to achieve savings within three key areas:
• Labour efficiency and reduced injuries
• Custodial related procurement
• Development of a Centre of Excellence for Custodial Services
SERVICE DELIVERY
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Objectives and Anticipated Outcomes

The following are objectives and anticipated outcomes of the opportunities
identified above:

1. Labour Efficiency and Reduced Injuries
Objectives:
• Identify potential cost savings using benchmarks for labour cost and
efficiency.
▸▸ M2 Cleaned/FTE and Total Cost/M2

• Assess and determine mechanization based cleaning area rates per hour using
efficiency comparators from International Sanitary and Service Supplier
Association (ISSA) standards.
• Assess costs and payback period on mechanized equipment investments.
• Quantify staff injury rate changes and potential reductions through
mechanization.
Anticipated Outcomes:
• A 4 per cent increase in labour efficiency based on achieving benchmark
targets through systematized cleaning methods and increased mechanization
(i.e., adding 100 m2/FTE). This is expected to result in approximately $6.5M
annually in labour efficiency gain.
• Expected that at least 40 per cent of school districts will be able to take
advantage of increased mechanized investments based on school district space
and configuration fit estimates.
• Estimated total two-year mechanization costs of $9.5M (using 40 per cent
applicable m2 estimate).
• A 10 per cent reduction in the number of MSI related custodial injuries due
to mechanization, resulting in annual compensation savings of approximately
$400K–$500K.
See cost benefit analysis section for detailed analysis and assumptions.

2. Custodial Related Procurement
Objectives:
• Increase level of collaborative procurement through BCEM for custodial
related supplies and equipment to take advantage of volume based discounts
and savings.

SERVICE DELIVERY
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• Engage with all school districts to coordinate and standardize requirements on
custodial products and equipment.
Anticipated Outcomes:
• Achieve a 5 to 10 per cent annual savings on custodial related spend
(approximately $750K–$1.5M over a two year timeframe).
• Gain efficiencies by leveraging BC Education Marketplace (BCEM) expertise
to conduct some collaborative procurement, allowing school districts to
redirect that labour to other priorities.
• Establish Master Standing Offers that can be accessed by all school districts
with savings that can be monitored and reported during life of contracts.

3. Development of a Centre of Excellence for Custodial Related
Services
Objectives:
• Develop and implement a Custodial Centre of Excellence (CoE) to assist in
achieving labour efficiency savings, promoting best practices and enhancing
custodial health and wellness.
• Engage with all school districts to develop standardized work allocation
templates, mechanization models, cleaning supplies and best practice
supervisory guidelines and training to drive custodial labour efficiency.
• Assist with collaborative procurement through BCEM by coordinating
product and equipment requirements and needs.
• Develop funding models to sustain CoE and professional services required to
operate.
Anticipated Outcomes:
Custodial Centre of Excellence is able to:
• assist with increasing custodial labour efficiency through training and
support on standard level of cleanliness, best practice supervisory guidelines,
mechanization models, etc.,
• support an existing community of practice stakeholder organization to offer
increased professional value and leadership to school districts,
• provide and track performance measures and benefits by region, and
• leverage and align with work currently provided by other associations
(e.g., ISSA).
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Stakeholders
Numerous stakeholder interests have been considered by the FMWG throughout
the development of this business case. Many of the stakeholder groups have been
directly engaged in the work of the FMWG either as members of the working
group itself, the Custodial Services Advisory, or through regional calls, zone
meetings and conferences.
Stakeholder

Represented by

Interests, Expectations, Concerns

Facilities
Managers/
Directors

Educational Facility Managers Association of
BC (EFMABC)

Impact on school district budget,
operations and labour environment.

School District
Employees

Formally represented by their unions

Job loss, increase in workload

School District
SecretaryTreasurers

British Columbia Association of School
Business Officials (BCASBO)

Impact on school district budget,
operations and labour environment.

School District
Superintendents

British Columbia School Superintendents
Association (BCSSA)

Impact on school district budget,
operations and labour environment.

Boards of
British Columbia School Trustees’ Association
Education/Trustees (BCSTA)

Impact on sector governance, board
autonomy and labour environment.

Principals and
Vice-Principals

British Columbia Principals and Vice-Principals
Association (BCPVPA)

Impact on classroom, school
operations and labour environment.

Unions

Canadian Union of Public Sector Employees
(CUPE)

Organized labour supports public
services versus contracting out or
public-private partnerships. Will be
concerned about possible impact
on members/collective agreement
provisions.

Teamsters
Trades Council
International Union of Operating Engineers
United Steel Workers
Construction Maintenance and Allied Workers
British Columbia Teachers’ Federation (BCTF)

Impact on classroom, school
operations and membership.

Students and
Parents

BC Student Voice and British Columbia
Confederation of Parent Advisory Councils
(BCCPAC)

Impact on classroom.

General Public

General Public

There is a perception that
government’s goal with shared
services is to slash publicly funded
services to clear the way for
privatization. There are concerns that
cuts will impact the classroom.
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Environmental Analysis
Custodial Labour Efficiency Benchmarks
There are a number of custodial labour efficiency benchmarks available in North
America. The most often referenced labour efficiency benchmark is the Association
of Physical Plant Administrators (APPA) or comparative Association of Business
Officials (ASBO) and National Centre for Educational Statistics (NCES) that
quotes similar references but describes the quality outcomes differently. The
US Department of Education also references these same benchmarks. These
benchmarks do not inform the ‘how’ but relate to a quality outcome expectation.
APPA also publishes information for the number of employees needed to achieve
each level of service depending on the size of the facility in an Operational
Guideline for Educational Facilities—Custodial. A Process Cleaning benchmark of
26,000 to 28,000 ft2 (2,400 to 2,600 m2) per FTE optimizes efficiency, equipment,
cleanliness, ease of deployment and health factors through a carefully designed and
documented system tailored to schools.
ISSA, the World Cleaning Industry Association, publishes a K-12 Guideline that
emphasizes sanitation measurements along with a Cleaning Industry Management
System training program that provides methodology or best practices to meet their
industry standards.
The following are APPA/ASBO/NCES labour efficiency benchmarks based on an
eight hour shift:
Level

Area cleaned in 8 hours

Description

Level 1

10,000 to 11,000 ft2
(930–1020 m2)

ASBO–NCES – Results in a “spotless” building, as
might normally be found in a hospital environment
APPA – Orderly spotlessness

Level 2

18,000 to 20,000 ft2
(1700–1860 m2)

ASBO – NCES – Uppermost standard for most
schools, and is generally reserved for restrooms,
special education areas, kindergarten areas, or
food service areas
APPA – Ordinary tidiness

Level 3

28,000 to 31,000 ft2
(2600–2880 m2)

ASBO – NCES – Norm for most school facilities. It
is acceptable to most stakeholders and does not
pose health issues.
APPA – Casual inattention
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Area cleaned in 8 hours

Level 4

45,000 to 50,000 ft2
(4200–4650 m2)

Level 5

85,000 to 90,000 ft
(7900–8360 m2)

Description
ASBO-NCES – Not acceptable in a school
environment. Classrooms would be cleaned every
other day, carpets would be vacuumed every third
day, and dusting would occur once a month.
APPA – Moderate dinginess
ASBO – NCES – Rapidly leads to an unhealthy
situation. Trash might be emptied and carpets
vacuumed on a weekly basis.

2

APPA – Unkempt neglect

The numbers above are estimates. The actual area per shift will depend on
additional variables, including the type of flooring, wall covers or number of
windows, all of which must be taken into account when determining workload
expectations. In practice, the custodial area may be an aggregate of these standards
relating to area use. For example, elementary schools may tend to be Level 2,
while corridors, gymnasia, or secondary levels could be Level 3. Storage areas
rarely cleaned could be at Level 4 or Level 5. APPA would go further to provide
weighting factors for performance outcomes to manage the variability of cleaning
requirements ranging from washroom fixtures, to corridors, floor covering types or
supervisory levels.
A 2007 State of Washington survey1 of school district custodial services found
wide-ranging variability from a low of 17,200 sq ft. to 77,000 ft2 with a median of
27,750 ft2 per FTE (2,580 m2). The comparative study also quoted an American
School and Universities survey median of 25,173 ft2 per FTE (2,338 m2).
The APPA Body of Knowledge also highlights an important role of supervisors
to ensure that standards are met, customers are satisfied, follow-up is pursued and
the myriad of planning, scheduling and paperwork gets accomplished. The quality
of supervision will drive the operation in terms of what can be accomplished—the
higher the quality, the higher the results. APPA also recommends that various sizes
and speeds of equipment are available that not only can make the job easier but
also can increase productivity so that more cleaning can be accomplished within the
same time frame.
Keeping abreast of the newest technology, overcoming old ways of doing things,
training, and employee participation in the development of new methods are vital
to improved performance. Custodial equipment is a small portion of the overall
budget requirement but can produce substantial savings in labour costs.
1

Washington State Facilities Review – D Moberley – February 2007, Appendix C-2
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School District Environment Profiles and Variation Factors
As follow-up activity to the data analysis undertaken, the SDP project team
conducted a number of interviews to profile some of the FMWG and CSA school
districts to better understand factors causing variation in labour efficiency. The
following table outlines the summary comments by profile category from a highly
mechanized school district (School District No. 37 (Delta)):
School
District
37 –
Delta

Profile
Category
Mechanization

Summary Comments
• Level = 10 / 10 – fully mechanized
• Developed a business case for mechanized custodial equipment = reduced
staffing to maintain same level of cleanliness.
• Most applicable benefits found at secondary schools (ride-ons reduced time
by 4 hours / day)
• Productivity savings help fund replacement equipment – approx. $15–20K /
year
• Increased efficiency by 7000 ft2 or 650 m2 per FTE over 5 year period through
mechanization and use of best practices.

Workforce
Organization
and Facility
Usage

• Average age of staff is 53, with 35% being women

Wellness

• Strong evidence of drop in injury claims and absenteeism with increased
level of direct supervision and mechanization.

• Well executed workforce supervision and training is biggest impact on
productivity.
• Pro-active training and assistance to staff

• Number of days of WCB lost-time injuries of custodial workforce per year:
2015–2016 YTD = 1, 2014–2015 = 27, 2013–2014 = 154
Regions and
Buildings

• Forty per cent of schools are open space where mechanization can be used
effectively. Constraint with lifts and space in smaller schools

See Appendix G for detailed profiling information on selected school districts.

Custodial Related Musculoskeletal Injury Findings and Research
There are numerous work-related and environmental factors that can impact the
health of school district custodial staff (e.g., lack of task variation and poor design
of cleaning tools). The overall conclusion of several research studies and articles
focused on custodial-related musculoskeletal injuries (MSIs) is that the conditions
that promote various occupational injury are readily manageable. Relatively simple
interventions can significantly reduce the rate of exposure to occupational injury.
Custodial staff involvement in comprehensively identifying and solving cleaning
problems, combined with ergonomic solutions are often referenced as successful
strategies. This approach can significantly reduce work injuries, absenteeism, and
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compensation costs while at the same time lead to high quality of work and greater
job satisfaction among the workforce. Injury claims data provided by a specific
school district has also been included in Appendix E to demonstrate potential
savings.

Models of Best-Practice Based Centres of Excellence in K-12 Sector
The K-12 Education sector has developed several examples of such centres that
could serve as models for the establishment of a Custodial Centre of Excellence.
For example, the Association of School Transportation Services of BC (ASTSBC)
is a dedicated organization promoting safe transportation for school children
and serves a CoE role in a limited capacity. The Association develops training
materials and seminars to conform to BC regulations based on the US National
Association for Pupil Transportation (NAPT). ASTSBC manages the procurement
of approximately $11M of new buses each year with a fee of two per cent of the
capital value or $220K per annum. The fee helps support the development and
delivery of training programs and materials as well as the formulation of industry
best practice manuals for school bus transportation.
School districts also have a community of practice association, the Educational
Facility Managers Association of BC (EFMABC) that provides ad hoc training or
industry supplier advice at regional seminars or an annual conference. EFMABC is
supported by member volunteers with limited dues or conference proceeds.
School District No. 23 (Central Okanagan) has provided a subscription service for
WorkSafe BC claims management to a large number of school districts throughout
the Province. This shared service represents the interests of all subscribing
school districts, provides claims advice, undertakes claims appeals and supports
school districts with on-boarding, orientation and ongoing web-based WorkSafe
employee training programs and/or certifications for high-cost incident avoidance
management.
The Okanagan Labour Relations Council is a subscription-based service for
collective bargaining as well as providing strategic and tactical labour relations
services to seven school districts within the interior of British Columbia. Reporting
to a Board comprised of trustees for the member school districts, an executive
director offers labour relations services to those school districts in keeping with
strategic direction in the areas of collective agreement negotiations, interpretation,
administration, performance management, investigations, grievance and arbitration
management, training, management coaching and policy development.
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16

APRIL 2016

BUSINESS CASE: FACILITIES MANAGEMENT

CUSTODIAL SERVICES

See Appendix E for further environmental analysis.

Options
1. Labour Efficiency and Reduced Injuries

In order to drive increased labour efficiency, the focus will be to review the
situational profile, level of mechanization and general cleaning practices for those
school districts falling significantly below the average labour efficiency benchmark
(m2 cleaned/FTE). Best practices from those school districts above the benchmark
would then be applied to school districts below the benchmark to increase their
efficiency. One consistent attribute of higher performing school districts was their
investments in mechanization to drive the average efficiency benchmarks established
by reference agencies, such as the National Center for Education Statistics. See the
figure below summarizing the proposed approach.
The approach also implies that those school districts performing well under the
target benchmark will need to make more gains than those above the benchmark.
For example, if the benchmark was a 4 per cent increase across all school districts,
the school districts under would need to achieve a 6 to 8 per cent increase while
those above the benchmark may only need to achieve a 0 to 3 per cent increase.
Business Case Approach
Clusters of SDs

Values

3.5
3
2.5
2
Review &
Profile

1.5

Review &
Profile

Move too
Benchmark

Avg. or Median
Benchmark Value

1

Best Practice
Centre of
Excellence
(How)

0.5
0
0

0.5

1

1.5

2

2.5

3

3.5

In Scope:
• All school districts that fit the profile for mechanization (an estimated 24
school districts).

SERVICE DELIVERY

17

APRIL 2016

BUSINESS CASE: FACILITIES MANAGEMENT

CUSTODIAL SERVICES

Out of Scope:
• School districts that have already fully mechanized.
Critical Success Factors:
• Implement a phased pilot approach.
• Use learnings and best practices developed by high performing school
districts.
• Standardize on equipment used, cleaning supplies and staff allocation models
(e.g., franchise model).
• Staff training on proper equipment operation in order to reduce risk of injury.
• Ongoing maintenance of equipment to ensure optimal and proper equipment
usage.
Limitations and Constraints:
• Generally, elementary schools will not achieve the same level of
mechanization efficiency.
• Mechanization will need to focus on high schools and middle schools initially.
• Some school districts may have collective agreement restrictions on m2
cleaned/FTE.
• Heavy equipment may not be a fit for multi-story buildings with no lift.
• There may be a lack of storage space for equipment.
Advantages:
• Mechanization will reduce amount of labour intensive activity.
• Efficiencies are expected to increase.
• Reduced custodial injuries and faster return to work due to mechanization.
• Increased cleaning quality consistency due to use of mechanization and
standards based approach.
Disadvantages:
• There may be potential equipment down-time, repairs and manual backups
required.
• The cost to fund acquisition of mechanized equipment and sustain the
upkeep.
• May need to reduce custodial staff through attrition or reallocation to other
areas.
• Savings from labour efficiency may be delayed based on how quickly custodial
labour can be reallocated or reduced.
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Stakeholder Impact Analysis:
• Custodial staff and supervisors would be impacted by changes introduced in
equipment, training and work allocation.
• Ministry and/or school districts would need to allocate funding for equipment
and training.
• BCEM would need to be involved in the procurement of standardized
equipment and training.
Risk Assessment and Management
Risk, Event or Assumption

Likelihood to
Occur
(L, M, H)

Impact if
Occurs
(L, M, H)

Assumption:
At least 40% of school districts are
able to implement a mechanization
program to drive labour efficiency
Capital required for equipment
purchase cannot be funded

Mitigation Plan
Prioritize mechanization to secondary
school spaces (highest benefit and
fit) before looking at mechanizing
smaller elementary schools.

M

H

Evaluate if the Ministry of Education is
able to provide initial seed funding or
interest free loans for mechanization
programs based on payback schedule.
Look at Annual Facility Grant and
other sources.

School district Collective
Agreements might be affected by
a “change of practice” provision
in introducing new technology
or increase to individual worker
workloads

M

H

Review collective agreements during
implementation phase to determine if
an Estoppel notice is required.

Severance may be required to be
paid to certain custodial staff in
order to reduce custodial labour
costs and achieve efficiency targets
(if not achieved through attrition,
reduction of temporary staff and
reallocation).

M

H

Account for a percentage of labour
efficiency cost savings to be
budgeted for labour agreement
severance and attrition costs.
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2. Custodial Related Procurement
Collaborate with the BC Education Marketplace on procurement of large volume
custodial supplies and equipment.
In Scope:
• Products: toilet paper, garbage bags and paper towels
• Cleaning and janitorial supplies
• Mechanized equipment
Out of Scope:
• Non-custodial supplies and equipment
Critical Success Factors:
• Prioritize large volume projects that will achieve short-term savings and build
capacity for collaborative procurement.
• Equitable, sustainable and transparent procurement cost savings for all school
districts.
Limitations and Constraints:
• Cost of change and availability of labour may impact school district ability to
participate in contracts that require dispenser changes.
• Specific school district considerations for delivery and type of equipment
required needs to be factored into procurement.
Advantages:
• The potential for the standardization of custodial supplies and equipment to
drive down unit cost for participating school districts.
• BCEM should reduce individual school district administration and
procurement time and effort and allow them to focus on other value-added
activities.
Disadvantages:
• School districts may need to compromise on selecting a product that meets
the greatest need in order to drive volumes and lower unit costs (note: school
districts will be provided with options and given the opportunity to assess
whether to change their operations).
• There may be change impacts from working with potentially new suppliers.
• There is the potential for one-time disruption due to changing suppliers and
products.
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Stakeholder Impact Analysis:
• Some suppliers may be impacted with loss of business with new
procurements.
• BCEM is expected to manage procurement activity and will need to create
a school district custodial based advisory group to work through planning
and product requirements (note: this work is currently taking place with the
BCEM and Custodial Services Advisory).
Risk Assessment and Management
Likelihood to
Occur
(L, M, H)

Impact if
Occurs
(L, M, H)

Purchase of paper towels
and soap product is linked to
installation of dispensers.

M

L

Identify collective agreements where
union approval or work order is required.
Plan replacement cycles accordingly.

School districts cannot agree
to standardize on products.

M

H

Work with Service Delivery Project
and Procurement Steering Committee
to drive out recommendations and
decisions providing the greatest level of
value and savings.

Risk, Event or Assumption

Mitigation Plan

3. Development of a Centre of Excellence for Custodial Related Services
School district facilities management currently establish their own custodial service
levels using varying benchmark labour efficiency measures and quality performance
standards. They orient or train staff to meet their own school district objectives,
perhaps by school level, building or room function. Varying workplace safety
practice experiential outcomes and workplace methods or training processes exist.
A Centre of Excellence (CoE) would provide reliable industry-wide best practices,
training and standards to enable consistent custodial services.
EFMABC, supported through a sustainable funding model, might take on a similar
CoE role to ASTSBC.
In Scope:
• Custodial CoE to provide service to all school districts. Evaluate a single
province-wide CoE for standards and training development with regional CoE
training delivery models.
Out of Scope:
• School districts that presently contract for custodial services.
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Critical Success Factors:
• Recognition of job complexities and realities, aging workforce, ergonomics
and safe practice
• Equipment and materials to support requirements
• Written procedures for use of the equipment and materials
• Staff orientation on effective use of equipment, materials, safe practice and
procedures
• Ongoing support and review of standards
• Performance audits to compare to expectations
• Continuous improvement processes and celebration of success
• The sector trusts the CoE’s guidance and recommendations
• Guidance and recommendations are practical for on-the-ground application
• Sustainable governance and funding model
Limitations and Constraints:
• Collective agreements or consultative processes of school districts may
conflict with CoE systemic methods, equipment or standardization of
resource allocation templates or software.
• Sectoral resistance to change in transitioning from self-sufficient, self-directed
management to that of a franchised network with common methods, staff
allocation benchmarks, equipment or material selections.
• Move towards standardization may not adequately reflect and be adaptable to
individual school realities.
Advantages:
• A CoE could reference best-practice staff allocation guidelines, performance
measures, equipment or materials to balance total operation costs.
• There is public support for CoE quality assurance methods using industrywide best-practice.
• There is employee support for improved working conditions, equipment,
training and safety.
• CoE practice manuals, common equipment or material assessment
could reduce administrative burden for limited supervisory staff to offer
redeployment to high-priority site-specific tasks.
• Practice, training and mechanization implementation may better recognize
ergonomic needs and an aging workforce.
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Disadvantages:
• On-site supervision and commitment to a standardization model is necessary
for successful implementation. School districts have limited supervisory staff
that may cover significant geographic distances.
• Funding limitations, if current state in school district is not congruent with
CoE guidelines.
• Performance audits are currently complaint-driven. Practice audits are
a process for continuous improvement and may be considered added
administration.
• A sustainable funding model will be needed for the CoE.
Stakeholder Impact Analysis:
• School districts have varying commitments to equipment refreshment and
training programs. A CoE practice guideline or stakeholder subscription
program may be a perceived funding burden.
• Current provincial funding and resource allocations may conflict with CoE
best-practice guidelines.
• There are varying levels of school district supervisory capacity to effectively
implement CoE practice.
Risk Assessment and Management
Risk, Event or Assumption
Systemic resistance to
Custodial CoE establishment

Likelihood to
Occur
(L, M, H)

Impact if
Occurs
(L, M, H)

M

H

Mitigation Plan
Recognize practice and risk management
improvement of ASTSBC CoE for
transportation training improvements
Work with EFMA and BCASBO through
facilitated process to select standards of
best practice (i.e.; EFMA, ISSA-CIMS, APPA
Body of Knowledge)
Communications plan to involve and
inform process through staff focus
groups in EFMA regions
Capital funding support from the
Ministry to improve mechanization
standard is a potential means for
incenting change.
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Likelihood to
Occur
(L, M, H)

Impact if
Occurs
(L, M, H)

CoE committee may
not agree on materials,
equipment or training
standards

M

H

CSA reviews indicate similarities of
practice, but difference in supervisory
levels. EFMA is aware of ISSA, Green
cleaning or APPA standards, which could
be the foundational standard sources.
Incorporate school district occupational
safety and EFMA industry representative
advisory groups.

Current-state school district
funding or resourcing may
conflict with CoE guidelines

M

H

CoE best-practice guidelines may
improve sanitation or indoor air quality,
ergonomic and injury rate results to
partially offset resourcing changes over a
three year implementation process.

Risk, Event or Assumption

Mitigation Plan

Cost-Benefit Analysis

The following is a summary outline of estimated annual savings and related costs
for the labour efficiency and reduced MSI injury opportunity based on assumptions
identified on the next page.
Opportunity
Measure

Measure

Est. Spend

Est. Annual
Savings

Applicable
%

Avg. Labour
Efficiency

2316 m2 / FTE
+ 100 m2 / FTE
(4.0% increase)

$163M
4.0% of $163M
Labour cost = $6.5M

100% of
measure

Mechanization
Investments
Required

6.8M
Open m2

$14K /
4000 m2
Total 2 year
Investment
$9.5M

Mechanization
applies to
40% of school
districts
(2.72M m2)

Direct Custodial
Injury Costs

Avg. 30 Injury
Claims / school
district per year

20% top-up 10% reduction
of $55K
– due to
salary /
mechanization
year

Avg. claim =
50% of year
40% of school
districts (24)

Corrected
Annual Savings
$6.5M
(after year
1 and 2) of
implementation

$400K
(after year
1 and 2) of
implementation

The average payback period on mechanization investment of $9.5M is expected to
be 1.4–2.0 years. See Appendix F for calculation.
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Assumptions:
1.	 Current average labour efficiency rate is 2,316 m2/FTE and the total open
cleaned area province-wide is 6.8M m2.
2.	 A 4 per cent increase in labour efficiency which results from increasing the
average m2/FTE from 2,316 to 2,416 is achievable and proportionately reduces
labour costs by 4 per cent. Based on data collection responses provided, labour
costs are conservatively estimated at $163M.
3.	 Each school district has on average 30 custodial time-loss injury claims per year.
4.	 The cost factor for time-loss claims is 1.2 times the average salary of $55K
representing a replacement of staff, plus 20 per cent Workers Compensation
Board (WCB) top-up.
5.	 An average time-loss claim is five to six months (50 per cent of year).
6.	 Incremental mechanization costs are estimated at approximately $14K/4,000 m2.
See Appendix F for details on ISSA based mechanization efficiency standards
and equipment cost estimates.
7.	 Only 40 per cent of school districts, representing 2.72M m2 can take advantage
of further mechanization (2.72M m2/4,000 m2 × $14K = $9.5M).

Savings and Cost Estimates for Recommended Option
The following table outlines the annual savings estimates of implementing the
labour efficiency, injury savings, and procurement opportunities. Successful
implementation will rely on the implementation of a Custodial Centre of
Excellence. Benefit estimates of having the Centre are included in the labour
efficiency and procurement benefits.
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Alternatives to Address
Alternatives

Year 1

Year 2

Operating

Operating

Year 4

Year 5

Operating

Operating

NIL

NIL

NIL

NIL

NIL

Operating
$0.16M*

Operating
$1.96M**

Operating
$2.34M

Operating
$2.34M

Labour Efficiency and
Injury Savings

$1.4M
(20%)

$4.2M
(60%)

$6.9M
(100%)

$6.9M

$6.9M

Procurement Savings

$0.4M
(40%)

$1.0M
(100%)

$1.0M

$1.0M

$1.0M

Centre of Excellence

Incl.

Incl.

Incl.

Incl.

$1.8M

$5.2M

$7.9M

$7.9M

Do Nothing
Recommended
Option:

Total

Year 3
Operating

Incl.
$7.9M

Cost Estimates for Recommended Option
Alternatives to Address
Alternatives

Year 1

Year 2

Year 3

Year 4

Year 5

NIL

NIL

NIL

NIL

NIL

Mechanization Costs

Capital
$3.8M (40%)

Capital $5.7M
(60%)

Operating
$2.0M (Amort)

Operating
$2.0M
(Amort)

Potential Severance
Costs

Operating
$0.3M (20%)

Operating
$0.6M (40%)

Operating
$0.6M (40%)

Procurement Costs

Operating
$0.1M

Operating
$0.1M

Custodial Centre of
Excellence

Operating
$0.2M

Operating
$0.2M

Operating
$0.3M

Operating
$0.3M

Operating
$0.3M

$4.4M

$6.6M

$2.9M

$2.3M

$2.3M

Do Nothing
Recommended
Option:

Total
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Assumptions:
1.	 Labour efficiency savings may require a high degree of additional mechanization
but can also be achieved via implementation of best-practice guidelines.
2.	 The mechanization investment period is expected to be two years, 40 per cent in
year one and 60 per cent in year two.
3.	 Full labour efficiency and reduced injury savings of $6.9M will be realized over a
three year period—20 per cent in year one, 60 per cent in year two, and 100 per
cent savings in year three. This is aligned with seeing the benefits arising from
the mechanization investment period.
4.	 Custodial labour needs to be reduced in order to actually realize savings
arising from efficiencies. Expect this to be achieved via attrition, reduction of
temporary staff, and reallocation.
5.	 Estimate 20 per cent of labour reduction savings to be allocated to severance
and attrition costs. Year one = 20 per cent of total labour reduction, year two
= 40 per cent of total labour reduction, year three = 40 per cent of total labour
reduction.
6.	 Procurement related savings (median value of $1M) will be realized over a twoyear period. Forty per cent in year one and 100 per cent by year two.
7.	 BCEM procurement costs are expected to be $100K over the two years to
complete custodial products procurement and implementation.
8.	 Savings and benefits due to operating a Centre of Excellence are included in the
overall labour efficiency savings amount.
9.	 Centre of Excellence operating costs are $200K per year in the first two years
and then $300K per year thereafter. See funding section for options to fund.
10.	Amortization and maintenance expenses for capital equipment costs ($9.5M over
two years) are expected to be approximately $2M per year in years three to seven
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Value of Options
Year 1
Estimated Annual Savings
($M)
% of Total Est. Savings
% of SDs implemented
Capital Cost to Mechanize
($M)
Operating Costs

$

$

Equip Amort Costs ($M)
Implementaon Costs Procurement, Labour
Agreement & CoE
Total Operating Costs ($M)
Total Costs ($M)

$
$
$

Net Estimated Savings ($M)

-$

Option

Year 2

Year 3

1.80 $
20%
8%

5.20 $
60%
25%

3.80

5.70

0.60
0.60
4.40

$

$

Year 4
7.90 $
100%
40%
-

Year 5
7.90 $
100%
40%

$

-

$

5 year Totals
7.90 $
100%
40%

30.70

$

9.50

-

40%

$

2.00

$

2.00

$

2.00

$

6.00

$
$
$

0.90
0.90
6.60

$
$
$

0.90
2.90
2.90

$
$
$

0.30
2.30
2.30

$
$
$

0.30
2.30
2.30

$
$
$

3.00
9.00
18.50

2.60 -$

1.40

$

5.00

$

5.60

$

5.60

$

12.20

5 Year Value of Net Savings

5 Year Capital Costs

Labour Efficiency and
Reduced Injury (incl. CoE)

$26.3M savings less $8.8M costs
($6.0M Amort costs)
= $17.5M

$9.5M
(2-year payback before Amort
costs)

Procurement Savings

$4.4M savings less $0.2M costs
= $4.2M

Nil

Total

$21.7M

$9.5M

Qualitative Analysis—Non-Financial Benefits

There are a number of non-financial benefits arising from the recommended option
including the establishment of a Custodial Centre of Excellence. This is expected to
provide the following benefits:
• Standardization of cleaning supplies and equipment across the province.
• A standards-based approach and method for custodial labour allocation,
training, and efficiency measures benchmarking and tracking.
• Shared learning and use of custodial best practices used to drive continuous
improvement and increased long-term efficiencies.
Another indirect benefit of driving labour efficiency through mechanization is an
expected reduction in WorkSafe BC time loss compensation claims. This is currently
estimated at approximately $16K per school district or $960K provincially per year.
Reductions in injuries will not only reduce premiums but will also result in increased
staff morale, productivity and reduced sick time.
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Funding Considerations and Implementation
Options
Increased Custodial Equipment Mechanization
There are four proposed means for funding an equipment modernization capital
expenditure program:
1.	 School Districts are able to self-fund mechanization costs and contribute to
Custodial Centre of Excellence through subscription for services model.
2.	 Create a capital loan program with the following features:
a.	 Would be limited to a two-year application term.
b.	Allow for three years of interest-free loan program utilizing either Ministry of
Education capital funding or a special purpose equipment fund.
c.	 Capital loans would be required to be paid back at the end of the interest free
period.
3.	 A 50:50 cost share or incremental cost of equipment purchase application
process utilizing either Ministry of Education capital funding or a special
purpose equipment fund application to Treasury Board. Under this option,
Government would fund 50 per cent of the capital spend requirement (i.e., $7K
of $14K of equipment required per 4000 m2 of applicable school district space).
The ministry funded capital (approximately $4.75M) would be considered seed
money and not require repayment but would need to be applied for within a
limited two-year term.
4.	 A $4.75M special purpose increase over two years to the capital portion of the
Annual Facilities Grant to provide for either a 50:50 cost share or incremental
cost of equipment purchase application process.

Centre of Excellence:

There are two means for funding a centre of excellence to develop practice
standardization and training:
1.	 Create a $75 to $100 subscription fee per custodial FTE (funding model to be
determined).
2.	 One-time allocation of $150K to $200K special purpose grant to EFMABC by
the Ministry for start up.

SERVICE DELIVERY

29

APRIL 2016

BUSINESS CASE: FACILITIES MANAGEMENT

CUSTODIAL SERVICES

Recommendation(s)
Proceed with recommended option of creating labour efficiency savings, reduced
injury costs, and implementing a Custodial Centre of Excellence to help drive
labour efficiency. In order to achieve the savings outlined, all school districts would
be required to participate in assessment, detailed benchmarking and implementation
activity including enagement with the Custodial Centre of Excellence.
Support school districts in funding mechanization capital investments and CoE
costs based on one of the options proposed.

High-level Implementation Strategy
The following represents an outline of the implementation approach pending
approval of the business case options and recommendations the Service Delivery
Project Steering Committee:
1.	 Provide an update of the business case objectives and outcomes to school
district secretary-treasurers, BCSSA, EFMA, CUPE and school board members.
2.	 FMWG to work in collaboration with stakeholders to determine approach and
timelines for implementation of the three areas of opportunity, including:
a.	 identifying a phased approach where appropriate,
b.	working with EFMA and BCASBO through a facilitated process to select
standards of best practice,
c.	 finalizing funding options for mechanized equipment,
d.	working with BCEM on procurement-related aspects of the business case, and
e.	 establishing an operational governance structure and funding model for the
CoE.
3.	 Prepare a communication and change management strategy to communicate:
a.	 details of the various areas of opportunity, and
b.	change impacts to school district staff and facilities management staff.
4.	 Manage the post-implementation issues.
5.	 Provide final report and transition to the operational governance structure.
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Executive Summary
The Service Delivery Project (SDP) has identified a number of administrative and
efficiency opportuntities through shared delivery of services across BC school
districts. One of the initial opportunities identified by the Deloitte Reports and
subsequently further researched with the Facilities Management Working Group is
energy management.
A review of school district natural gas and hydro energy usage and related operating
or capital costs was conducted to identify savings opportunities. Findings indicated
a 20 per cent decrease in natural gas usage over a three-year period and significant
capital investment for boiler and HVAC renewal across all regions. Hydro energy
consumption decreases were only 10 per cent over the same period, with the Fraser
region accounting for 60 per cent of the overall decrease.
An analysis of data collected showed a strong correlation between lighting upgrades
and levels of hydro energy decrease across all regions. The Fraser region accounted
for 60 per cent of overall decrease by investing over $10M in lighting upgrade
projects. They also indicated better funding for Energy Management Programs
from BC Hydro, Fortis BC, and the school districts themselves. The North and
Interior regions—Kootenay/Boundary, North Coast/Northern Interior, and
Thompson/Okanagan—accounted for only 20 per cent of the overall decrease
while spending $2.2M. Together, the three regions received less than 10 per cent of
the $4.5M available in BC Hydro energy management program funding.
There is a savings opportunity to develop an energy service centre (or centres
as justified) for underserved regions with a focus on planning and implementing
lighting upgrade projects. An Energy Service Centre (ESC) would also serve these
regions with advisory, assessment, best practice knowledge transfer services and
can assist with implementing the Carbon Neutral Capital Program (CNCP) and
other initiatives. The focus would be on three regions of the province: Kootenay/
Boundary, North Coast/Northern Interior, and Thompson/Okanagan, with an
expected savings of between $500K-$1.5M/year or $5.7M over five years through
energy management and lighting upgrade projects. The lighting upgrade investment
required to achieve the savings is expected to be $3M required over two years with
an expected payback period of three to four years. See table on the next page.
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5 Year Value of
Net Operational Savings

Option

5 year Operating Costs

Regional Energy Service
Centre based Lighting
projects (incl. Centre
operations)

$5.7M savings less $1.35M costs

$3.0M over 2 years.
(3–4 year payback)

Total

$4.35M

$3.0M

Based on the net savings analysis, the recommendation is to establish a pilot energy
service centre based in one of either the Kootenay/Boundary, North Coast/
Northern Interior, and Thompson Okanagan regions. The pilot would focus on
planning and implementing lighting upgrade projects based on providing the most
impact and value to the school districts within the regions. Funding options to
support the pilot and lighting project will be based on one of the options proposed.
Based on business case approval, it is expected that an implementation approach
will be developed between February and April 2016.

Current State
Based on fiscal year 2013/14 and 48 of 60 school districts is data collection
responses (80 per cent), the hydro and natural gas energy costs reported by school
districts in the figure below is approximately $58M. Hydo electricity accounts for
$33.68 (58 per cent) and natural gas $24.45M (42 per cent).
Appendix H provides charts for the provincial energy management and capital
spend.
Provincial
School District Annual Energy Costs—Hydro and Natural Gas*
Provincial School District Annual Energy Costs – Hydro and Natural Gas
*
Fiscal
2013/14
($M)
Fiscal
YearYear
2011/12
to 2013/14
($M)

Natural Gas
Hydro Electricity

$33.68
58%

$24.45
42%

Natural Gas
Hydro Electricity

*Based on 80 per cent of school districts.
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Lower Mainland school districts account for approximately half the consumption
of all school districts. Consumption (KwH) is decreasing or remaining fairly stable
in most school districts, with the four year KwH difference being –9.8 per cent for
hydro and –19.5 per cent for natural gas. Lower consumption could be attributed
to numerous factors including: warmer weather in general, energy management
upgrades, sustainability practice and school closures resulting from strike action in
the 2013/14 school year. See Appendix I for regional hydro and natural gas energy
consumption usage trends from 2011 to 2014.
Natural gas consumption shows decreases in almost every region, resulting in a
three year drop of almost 20 per cent. There is a strong correlation with capital
renewal projects for boiler and HVAC upgrades across the province. These projects
are currently funded through both the Routine Capital Program and CNCP which
are oversubscribed. As a result, this business case has not delved further into
opportunities to drive natural gas savings.
School districts share in the provincial government’s carbon neutral obligations
that recognize government is responsible for the carbon pollution that it generates.
They participate in the CNCP that involves school districts undertaking electrical
and mechanical improvements to their schools that will lower carbon emissions.
The majority of the projects are focused on replacement of ‘end of life’ mechanical
equipment or upgrades to inefficient fossil fuel burning appliances to further reduce
carbon emissions. Electricity conservation is currently less of a focus perhaps due
to the fact that BC Hydro electricity generation is low carbon (7 per cent). Hydro
utility rates are, however, higher compared to fossil fuel energy sources
School districts vary in their management and delivery of energy management and
sustainability practices. Many of the Lower Mainland and Vancouver Island school
districts utilize the BC Hydro and Fortis BC co-funded energy manager programs
(EMP). There is some sharing of energy managers between smaller districts,
including successful partnerships in Chilliwack and Fraser-Cascade. School districts
may also contract their own energy managerment consultants for specific projects
or take advantage of services or grants available to them through BC Hydro, Fortis
BC or other sources.
BC Hydro and Fortis BC Energy Manager Programs are present in most Lower
Mainland and some Vancouver Island school districts (14 BC Hydro EM school
districts, six Fortis BC EM school districts). BC Hydro has been contributing about
$1.0M per year for energy managers (EM) in the Lower Mainland and Vancouver
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Island covering 200M KwH. The remaining school districts account for another
200M KwH in consumption. Provincially, there is 700M KwH heating fuel (mainly
natural gas) that has some level of management through six Fortis BC specialists, at
an annual cost of $360K.
One of the findings from the data analysis is that the most critical role of the EM
is to assess and develop an EMP and implementation plan versus an on-going
operational role. The 23 school districts who currently have engaged with EMP
for longer periods may find that it is more cost-effective to transition EMP to
operational staff and look to regional ESCs to provide advisory, evaluation and
project planning expertise.
Key energy management measures and findings have been summarized below.
Key Measures—Energy Management
Measures

Detail / Meaning

Correlation of KwH Intensity
(3 year trend) with Capital
Expenditures

Correlation to: Energy related Capital Renewal and Upgrade
expenditures

Correlation of KwH Intensity
(3 year trend) with Operational
Energy Program investments

Correlation to: Energy Program related operational
expenditures (EM Consultant, EM Program Funding, Hydro
Funding)

Key Findings—Energy Management
Energy Measures

Hydro

Natural Gas

Totals

Annual Consumption (KwH) FY13-14

428.3M

702.3M

1130M

Change in Consumption (KwH) FY11-14

(41.76M)
–9.8%

(137M)
–19.5%

(179M)
–15.8%

Annual Utility Spend FY13-14*

$33.68M

$24.45M

$58M

3 year Energy Manager and Program Spend*
(FY11-14)
3 year Spend* (FY11-14)
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Energy Measures

Hydro

Natural Gas

Totals

Total Open m2**

6.83M
(60 school
districts)

Open m2 where EM Consultant or Program
used

4.58M
(29 school
districts)
(67%)

*Expenditure figures are based on the 80 per cent of school district response rate.
** Using fiscal 2013/14 VFA Open m2 values

A review of the data provided by school districts along with KwH consumption
data shows little correlation of significant energy consumption drops where an
EM and EMP has been funded compared to where no formal EM and EMP has
been utilized. For example, the three year average hydro energy intensity change for
regions using EMs is very similar to the intensity change for regions without formal
energy management programs and managers. See table on the following page.
Also, see Appendix J for three year EM program operational spend by regions and
Appendix K for three year energy related capital spend by region. The higher level
of correlation has been on energy management related capital spend.
The FMWG identified energy management as an area to review for cost savings and
efficiencies based on the understanding that the current EM and EMP programs
in school districts were resulting in lower consumption and would have the lowest
KwH/m2 intensity. The subsequent data collection and analysis has created
questions around the costs related to lowering consumption. Various reasons have
been discussed as to why the data shows little correlation. Data quality issues could
be impacting analysis. The findings could also be impacted by the fact that many
school districts implemented EM programs and upgrades starting in 2011/12 to
coincide with a larger roll-out of BC Hydro Power Smart initiatives after 2007/08.
These school districts would have experienced their largest cost savings and
efficiencies a few years ago and so this would not be reflected in the data that was
collected and analyzed. The projects they are now focusing on are more expensive
(e.g., boiler replacements) or are related to behavioural change.
Hydro energy consumption decreases were 10 per cent over three years, with the
Fraser region accounting for most of the overall decrease. Data analysis does show
a strong correlation between lighting upgrades and levels of hydro energy decrease
across all regions.
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• Fraser region accounted for 60 per cent of overall decrease by investing over
$10M in lighting upgrade projects. They also have better funding for Energy
Management Programs from BC Hydro, Fortis BC, and school districts.
• The North and Interior regions—Kootenay/Boundary, North Coast/
Northern Interior, and Thompson/Okanagan, accounted for only 20 per cent
of the overall decrease while spending $2.2M. Together they received less than
10 per cent of the $4.5M available in BC Hydro energy management program
funding.
School districts with energy management (EM) programs spent approximately
$14M on lighting upgrades versus $11M for school districts with no EM
program funding. However, it is difficult to correlate and attribute current energy
management spending directly to electricity consumption levels as managers likely
focused on both natural gas (heating) and hydro (lighting) projects. Examples of
two school district lighting projects are outlined in Appendix L.
Hydro Energy Data—For All Regions Showing Change in Energy
Consumption and Lighting Investments
Open
M 2*

Change
in Hydro
Usage (KwH)
2011–2014

& Change
(from 2011
level)

3 year
Lighting
Upgrade
Spend $

3 year
$ / m2
Lighting
Spend

Intensity
Change
KwH / m2

Hydro
Program
Spend $

Fraser

3.79M

(25.7M)

–10.6%

10.57M

$2.79

–6.8

3.35M

Kootenays/
Boundary

0.39M

1.1M

+4.2%

0.34M

$0.87

+2.8

0.05M

Northern
Coast/
Northern
Interior

0.74M

(5.7M)

–11.0%

2.3M

$3.11

–9.1

0.24M

Thompson/
Okanagan

0.82M

(2.8M)

–4.4%

2.14M

$2.61

–3.4%

0.10M

Vancouver
Island

1.16M

(7.6M)

–9.8%

2.03M

$1.75

–6.6

0.76M

Totals

6.9M

(41.8M)

–9.8%

14.79M

$2.14

–6.05

4.5M

Region

Expenditure figures are based on the 80 per cent of school district response rate.
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Opportunity
Energy management and sustainability practice can achieve savings, cost avoidance
and efficiencies for school districts (e.g., lower KwH consumption and operating
costs) when focused on areas that provide proven benefits (e.g., lighting and
mechanical upgrades). A number of school districts have already demonstrated
savings and efficiencies in these areas through their involvement in the BC
Hydro and Fortis BC Energy Manager Programs, the Carbon Neutral Capital
Plan or programs put in place by school districts themselves. Expanding energy
management and sustainability services to additional school districts will offer many
of these same benefits to areas currently underserved or not served at all.
This suggests opportunities to achieve further savings, cost avoidance and
efficiencies through establishing a regional energy service centre (or centres as
justified) model that would focus on planning and implementing lighting upgrade
projects.

Objectives and Anticipated Outcomes

The following are objectives and anticipated outcomes of the opportunity identified
above:

Develop a Regional Energy Service Centre (ESC)
Objectives:
• Establish a regional energy service centre (or centres) model to assist in
achieving savings, avoiding costs and creating efficiencies.
• Work collaboratively with BCEM on energy management related procurement
of goods and services.
• Develop a sustainable funding and operational governance model.
• Form a collaborative agreement on standards for energy management and
sustainability.
• Build on the good work of school districts and EFMABC, strengthen the
community of facilities management staff and offer increased professional
value and leadership to school districts.
Anticipated Outcomes:
• Increased regional collaboration related to energy management with facility
benchmark comparisons.
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• Prioritized project spending for best investment return to that region.
• Increased avoided costs or savings (estimated annual savings of 5M KwH).
• Smaller, less able school districts have increased energy manager capacity and
support.
• Provide energy management and sustainability practice advisory and
implementation support to school districts in the region.
• Provide and track performance measures and benefits by region.
• Leverage and align with work currently provided by other levels of
government and associations (e.g., Ministry of Education, BC Hydro, Fortis
BC, BC Climate Action Secretariat).

Stakeholders
Numerous stakeholder interests have been considered by the FMWG throughout
the development of this business case. Many of the stakeholder groups have been
directly engaged in the work of the FMWG either as members of the working
group itself, by presenting at working group meetings or through regional calls,
zone meetings and conferences.
Stakeholder

Represented by

Interests, Expectations, Concerns

Facilities
Managers/
Directors

Educational Facility
Managers Association of
BC (EFMABC)

Impact on school district budget, operations and labour
environment.

School District
Employees

Formally represented by
their unions

Job loss, increase in workload

School District
SecretaryTreasurers

British Columbia
Impact on school district budget, operations and labour
Association of School
environment.
Business Officials (BCASBO)

School District
Superintendents

British Columbia School
Superintendents
Association (BCSSA)

Impact on school district budget, operations and labour
environment.

Boards of
British Columbia School
Education/Trustees Trustees’ Association
(BCSTA)

Impact on sector governance, board autonomy and
labour environment.

Principals and Vice- British Columbia Principals
Principals
and Vice-Principals
Association (BCPVPA)

Impact on classroom, school operations and labour
environment.
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Represented by

Interests, Expectations, Concerns

Canadian Union of Public
Sector Employees (CUPE)

Organized labour supports public services versus
contracting out or public-private partnerships .

Teamsters

Impact on classroom, school operations and
membership.

Trades Council
International Union of
Operating Engineers

Will be concerned about possible impact on members/
collective agreement provisions.

United Steel Workers
Construction Maintenance
and Allied Workers
British Columbia Teachers’
Federation (BCTF)
Utilities

BC Hydro
Fortis BC

Lowering consumption and encouraging sustainability
through infrastructure upgrades and educational
programs.

Students and
Parents

BC Student Voice
and British Columbia
Confederation of Parent
Advisory Councils
(BCCPAC)

Impact on classroom.

General Public

General Public

Perception that government’s goal with shared services
is to slash publicly funded services to clear the way for
privatization
Concerns that cuts will impact the classroom.

Environmental Analysis
During the course of business case development and review, the SDP team and
FMWG members engaged with numerous stakeholders and conducted reviews of
energy management approaches in other jurisdictions. For example, BC Hydro,
Fortis BC, Shared Services BC, BC Education Marketplace and the BC Climate
Action Secretariat were approached to discuss areas of potential collaboration and
partnership. An overview of several of these engagements and reviews is included
below.

BC Hydro
Currently fourteen school districts are part of the BC Hydro funded Energy
Manager Program. School districts and BC Hydro co-fund a senior position to
improve energy use through infrastructure upgrade projects, behavioural changes
and educational programs within a school district. Districts are responsible for
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setting and achieving targets based on their individual circumstances. School
districts without formal energy manager progams are able to access expertise,
learning and information from BC Hydro through a number of forums and venues.
A review of the current model of energy management in the fourteen BC Hydro
cost-shared Lower Mainland and Vancouver Island school districts may indicate
some additional costing savings and efficiencies through alternate models. For
example, when specific expertise (e.g., HVAC or DDC) resides in a particular school
district, that school district agrees to provide services to the collaborative.
A common practice or larger provincial community would also be valuable for
supporting portfolio management software, sustainable training programs as staff
relocate or retire and providing master standing consultant pre-qualification and
standardized assessment approaches.
BC Hydro is conceptually supportive of extending energy management training
and Power Smart alliance to further enhance conservation efforts for more than the
fourteen school districts currently served.
BC Hydro’s Energy Manager Program is outlined at: http://www.bchydro.com/
powersmart/business/programs/energy-manager.html

Sustainability Education
In 2008, Government launched the Climate Action Plan to take BC part way to
meeting its greenhouse gas reduction targets. The Climate Leadership Plan, currently
in the Phase 2 consultation phase, will build on that work and move the province
closer to its long-term goals.
Also in 2008, the Ministry of Education developed a Sustainability Education
Framework that encourages the K-12 education system to show leadership in
adopting and promoting:
• environmentally sustainable practices, and
• learning opportunities for students that support healthy and natural
environments for current and future generations.
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This vision is aligned with the Climate Action Plan, which sets out a strategy
to encourage British Columbians to take responsibility for our climate and
environment. The framework will help ensure that all K-12 students in BC are being
educated about sustainable living—beyond energy use to areas including waste,
water, school grounds, and transportation. It supports a whole-school approach that
includes students, teachers, support staff, administrators, and parents in addressing
sustainability issues.
Greenhouse gas reduction legislation requires all Boards of Education to submit an
annual Carbon Neutral Action Report that outlines actions they are taking to reduce
their carbon output and environmental footprint.
The Sustainable Schools Best Practices Guide (2010) has been developed to help

schools implement actions that support reduction of greenhouse gases and
encourage the wise use of resources. It is intended to promote behavioural change
that results in a culture of environmental sustainability.
The K-12 sector is significant in size and has an ability to positively impact
the environment in the area of sustainability. Energy Service Centres could
also be involved in broader sustainability actions (e.g., recycling, organics and
diversion programs or education efforts with organizations such as Destination
Conservation).

Ground Source and Solar Technologies
Ground source (geothermal) and solar are two technologies that were not addressed
in this business case but offer solutions to the appropriate school district energy
management projects. There are various types of ground source technologies. The
type generally implemented in new school construction is called Ground Source
Heat Pump (GSHP), Geoexchange system, or simply ground source system.
Solar photovoltaic panels and solar air heating are also solutions that have been
implemented in the school setting. The cost of installing these types of technologies
continues to drop, with return on investment in most medium-sized commercial
case studies being approximately 10 years with incentives.
See Appendix L for an overview of an Ontario study of school boards who have
implemented these technologies.
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Lighting Upgrades
School districts without specific EM funding or personnel still focus on
conservation and accomplish baseline savings in the range of 3 per cent a year.
While school districts have been making incremental improvements for several
years, many of the energy measures implemented in the past are now less efficient
than technologies available today. Continuous and incremental savings can still
be found when a major technology such as LED lighting becomes much more
affordable. See Appendix L for example lighting upgrade projects and resources.

Models of Best-Practice based Centres of Excellence
in K-12 Sector
The K-12 Education sector has developed several examples of such centres that
could serve as models for the establishment of a regional energy service centre.
School District No. 23 (Central Okanagan) has provided a subscription service for
WorkSafe BC claims management to a large number of school districts throughout
the province. This shared service represents the interests of all subscribing
school districts, provides claims advice, undertakes claims appeals and supports
school districts with on-boarding, orientation and ongoing web-based WorkSafe
employee training programs and/or certifications for high-cost incident avoidance
management.
The Okanagan Labour Relations Council is a subscription-based service for
collective bargaining as well as providing strategic and tactical labour relations
services to seven school districts within the interior of British Columbia. Reporting
to a Board comprised of trustees for the member school districts an executive
director offers labour relations services to those school districts in keeping with
strategic direction in the areas of collective agreement negotiations, interpretation,
administration, performance management, investigations, grievance and arbitration
management, training, management coaching and policy development.
School districts also have a community of practice association, the Educational
Facility Managers Association of BC (EFMABC) that provides ad hoc training or
industry supplier advice at regional seminars or an annual conference. EFMABC
is supported by member volunteers with limited dues or conference proceeds.
EFMA would have a role in the ESCs, which would be identified through futher
consultation.

SERVICE DELIVERY

43

APRIL 2016

BUSINESS CASE: FACILITIES MANAGEMENT

ENERGY MANAGEMENT

Options
Develop Regional Energy Service Centres
A regional energy service centre (ESC) would provide collaborative, coordinated
and consistent energy management program support and implemention, including:
evaluating a regional portfolio of facility operational performance, coordinating
energy management studies, developing capital or operating investment business
cases for government, applying for utility company grants, coordinating
procurement and facilitating training, and development and sharing across their
region and other regions in BC. The ESC would also assist with sustainability
practice (e.g., behavioural changes and education programs such as school green
teams by liaising with in-district educational staff). The initial focus of the ESC
would be lighting upgrades.
In terms of establishing an ESC, following the BCASBO or EFMA regional zones
is seen as the most effective. These school district groupings have established
relationships and often similar geographic, weather and facility conditions. Proposed
locations for an energy service centre (or centres) are: Kootenay/Boundary, North
Coast/Northern Interior, and Thompson/Okanagan. One school district within
the zone could serve as the ESC with a formal operational governance structure to
the other school districts in the region. School districts would enter into agreements
with the ESC for support to evaluate facilities and develop a strategic plan or
policy framework to embark on an energy management of ultimately wider range
sustainability program. Different service arrangements may exist in the various
regions. A sustainable funding model would need to be identified for the ESC (e.g.,
subscription).
In Scope:
• ESC to provide service to all school districts in a region
Out of Scope:
• School districts currently part of BCHydro and Fortis BC cost-shared energy
manager programs
Critical Success Factors:
• Recognition of geographic differences and varying levels of technical
knowledge across school district staff
• Dedicated resources to support implementation of ESC
• Communication and engagement with school district staff
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• Ongoing support
• Performance audits to compare to expectations
• Continuous improvement processes and celebration of success
Limitations and Constraints:
• Collective agreements or consultative processes of school districts may
conflict with ESC approach.
• School district maybe resistant to change in transitioning from self-sufficient,
self-directed management to that of an ESC with common services,
monitoring and tracking tools and guides.
Advantages:
• An ESC offers common, consistent, collaborative services and references
best-practice guidelines and performance measures.
• Employee support is advantageous for improved energy management and
sustainability within the school districts.
• ESC services and best pratices could reduce administrative burden for school
districts staff to offer redeployment to high-priority site-specific tasks.
Disadvantages:
• Funding limitations, if current state in school districts is not congruent with
ESC guidelines.
• Conservation culture is more difficult to realize without on-site staff
involvement.
Stakeholder Impact Analysis:
• An ESC subscription program or other funding model may be a perceived
funding burden.
• Current state funding and resource allocations may conflict with ESC best
practice guidelines.
• There are varying levels of school district capacity to effectively implement
ESC practice.
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Risk Assessment and Management
Risk, Event or Assumption

Likelihood to
Occur
(L, M, H)

Impact if
Occurs
(L, M, H)

M

H

Sector resistance to
establishing regional energy
service centres

Mitigation Plan
Recognize practice and risk management
improvement of SD23 WorkSafeBC
claims service an other relevant example.
Work with EFMA and BCASBO through
facilitated process on implementation
plan.
Communications plan to involve and
inform process through staff focus
groups in EFMA and BCSABO regions.

ESC school district members
may not agree to priorities
within the region

M

H

Work with EFMA and BCASBO to resolve
priorities—see third party assistance
such as BC Hydro.

Cost-Benefit Analysis
Based on developing a Regional Energy Service Centre for the Interior and
Northern regions of the province, the following table summarizes the hydro
energy consumption, expected capital costs for conducting lighting projects
based on historical averages, and estimated potential savings from reduced energy
consumption based on an average reduction of 10 per cent over a three year period.
Region

Hydro
KwH Used
2014

2 year
Lighting
Spend $ @
2.00/m2

Open
m 2*

Kootenays/
Boundary

27.2M

0.39M

$0.78M

Northern
Coast/
Northern
Interior

53.3M

0.74M

$1.48M

Thompson/
Okanagan

60.4M

0.82M

$1.64M

Totals

1.41M

Est. Annual
Energy
Savings

–4.9M
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$3.9M

Est. Net Cost of $3.0M
(using 24% rebate)

$0.5M

Using an annual KwH
reduction of 3.5% and Hydro
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Assumptions:
1.	 Lighting upgrades to reduce costs are applicable to all three regions identified.
2.	 Lighting upgrade projects cost approximately $2/m2 and are eligible for a BC
Hydro rebate of 24 per cent.
3.	 Savings due to lighting upgrade projects at regional school districts represent
a potential savings of 3.5 per cent or 5M KwH per year for a 10 per cent
reduction over three years.
4.	 Using a hydro energy rate of $0.10/KwH, this results in savings of $0.5M
in year one, $1.0M in year two, and $1.4M in year three and then 0 per cent
additional savings in following years.
5.	 A pilot will be implemented in one region in year one with a three-year plan
developed.
6.	 School districts in pilot region are supportive of the energy management and
sustainability practice pilot; one school district available to host the ESC.
7.	 Dedicated resource to be allocated to oversee regional pilot in the school district
ESC estimated at $150K; resource needs to be an industry leader, who is well
respected and trusted within school districts.
8.	 The year one pilot will be evaluated with consideration of expansion to two
regional ESCs in year two.
9.	 There is a need to evaluate ESC services and amount of energy management
projects remaining in years three to four in order to justify continued funding of
ESC.
10.	When utility rates increase more than consumption reduction, the result is
avoided costs rather than savings.
Savings Estimates for Recommended Option
Alternatives to Address
Alternatives

Do Nothing

Year 1

Year 2

Year 3

Operating

Operating

NIL

NIL

Operating
NIL

Year 4

Year 5

Operating

Operating

NIL

NIL

Recommended
Option:
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Alternatives to Address
Regional Energy
Service Centre

$0.5M
(3.5%)

$1.0M
(7.0%)

$1.4M
(10.0%)

$1.4M
(10.0%)

$1.4M
(10.0%)

Total

$0.5M

$1.0M

$1.4M

$1.4M

$1.4M

Cost Estimates for Recommended Option
Alternatives to Address
Alternatives

Do Nothing

Year 1

Year 2

Year 3

Year 4

Year 5

Operating

Operating

Operating

Operating

NIL

NIL

NIL

NIL

NIL

$1.5M

$1.5M

Operating
$0.15M

Operating
$0.30M

Operating
$0.30M

Operating
$0.30M

Operating
$0.30M

$1.65M

$1.80M

$0.30M

$0.30M

$0.30M

Operating

Recommended
Option:
Lighting Projects
(after rebates)
Energy Service
Centre
Total

Value of Options
Year 1
Estimated Annual Savings
($M)

$

% Savings from baseline KwH
% of Total Est. Savings
Number of Regions
Capital Cost - Lighting
Projects ($M)
Operating Costs
Implementation Costs Energy Service Centre
Total Operating Costs ($M)
Total Costs ($M)
Net Estimated Savings ($M)
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Year 2
0.50

$

3.5%
33%
3

Year 3
1.00

$

7.0%
65%
3

Year 4
1.40

$

10.0%
100%
3

Year 5
1.40

$

10.0%
100%
3

1.50

$

1.50

$

$
$
$

0.15
0.15
1.65

$
$
$

0.30
0.30
1.80

$
$
$

0.30
0.30
0.30

$
$
$

0.30
0.30
0.30

$
$
$

1.15 -$

0.80

$

1.10

$

1.10

$

-$

48

$

-

1.40

$

10.0%
100%
3

$

-

5 year Totals

$

5.70

3
$

3.00

0.30
0.30
0.30

$
$
$

1.35
1.35
4.35

1.10

$

1.35

-
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Qualitative Analysis—Non-Financial Benefits
There are a number of non-financial benefits arising from the recommended
option.
• A common, consistent and collaborative approach to energy management
across the province that provides flexibility to take into account the different
regions.
• A standards-based approach and method for energy management efficiency
measures, benchmarking and tracking.
• Shared learning and use of energy management and sustainability best
practices to drive continuous improvement and increase long-term
efficiencies.
• Opportunity to take advantage of energy manager expertise that has been
developed in the K-12 sector and apply to all regions.
• Opportunity to apply energy manager expertise to implement Carbon Neutral
Capital Program objectives in under-served regions.

Funding Considerations and Implementation Options
Funding of proposed lighting projects is not expected to be provided through the
Ministry of Education’s Routine Capital Program. The routine capital allocations
are primarily targeting end-of-life boiler, HVAC and building component elements
on a priority basis.
Based on the business case, funding required for lighting upgrades will need to be
separately funded or augmented to other funding vehicles. Funding sources could
include the ministry or the school district involved in the lighting upgrade project.
The proposed funding option to establish a regional energy service centre pilot
includes the Ministry of Education providing a one-time allocation of a special
purpose grant (i.e., $150K). The grant would cover the cost of a dedicated energy
manager who would establish the ESC and provide services to school districts in
the identified pilot region. Subsequent years of operation would be supported by a
sustainable funding model; options to be determined in the first year of operation.
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Recommendation
Proceed with recommended option of creating a regional pilot of an energy service
centre to help find energy management savings and efficiencies, specifically for
lighting upgrades.

High-level Implementation Strategy
The following represents an outline of the implementation approach pending
approval of the business case options and recommendations by the Service Delivery
Project Steering Committee and the DM Project Board:
1.	 Provide an update of the business case objectives and outcomes to stakeholders
(e.g., school district secretary-treasurers, BCSSA, EFMA, BC Hydro, Fortis BC
and school board members).
2.	 FMWG to work in collaboration with stakeholders to determine approach and
timelines for implementation of the regional ESC pilot, including:
a.	 identifying services and approach to be used by the pilot ESC,
b.	establishing an operational governance structure, and
c.	 developing a funding model for the ESC and lighting upgrade projects.
3.	 Prepare a communication and change management strategy to communicate:
a.	 details of the various areas of opportunity, and
b.	change impacts to school district staff and facilities management staff.
4.	 Manage post-implementation issues.
5.	 Provide final report and transition to the operational governance structure.
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Appendix A: Deloitte Service Delivery Transformation Reports
Deloitte’s initial evaluation (August 2012) of facilities opportunities included the
following:
Deloitte: Facilities Opportunities (2012)
Function
Capital Program
Management and
Delivery

Opportunities
Bundle projects into larger tranches (e.g.,
Seismic)
Savings range estimate
5%-15% of original spend

Potential Benefits
Low
$50M total
over next
10 years

Adopt a model of common school design and
Projected
development, as opposed to single, independent Spend over
projects
next 5 years
• $25M
PPP funding and maintenance model

High
$150M total
over next
10 years
Projected
Spend over
next 5 years
• $120M

Alberta’s ASAP yielded
$105M or 29% on a $358M
project

Facilities

Increase productivity to comparable sector
Benchmarks1

$60M

$150M

Energy Management

For districts without Energy Managers,
No estimated benefit
Government could consider the business case for provided
providing limited capital funding for the initial,
up front investments in proven (by other districts
and projects) upgrades that deliver lower overall
operating costs and reduce consumption

The range for facilities management includes a low and high benchmark:
* the low benchmark (lower cost per square metre) is based on a large US educational facility study that also included significantly lower
labour costs (60% – 80% of the assumed BC labour cost of $50K),therefore this may represent an unrealistic high end of the benefit range
* the high benchmark (higher cost per square metre) is based on the cost per square metre for comparable provincial office facilities in BC
1

Deloitte’s report estimated benefits through sampling and extrapolation; their
approach was to understand the order of magnitude of the potential size of
each opportunity on a provincial scale. Deloitte recommended that a more
comprehensive business case be completed for each opportunity to determine if
additional costs are required (i.e., new infrastructure or workforce adjustments).
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Appendix B: Facilities Management Working Group
(FMWG) Members
Working group co-leads are Russell Horswill, Secretary-Treasurer, School District
No. 71 (Comox Valley) (Note: with School District No. 39 (Vancouver) February
2016 onward) and Caroline Ponsford, Project Director, Service Delivery Branch,
Ministry of Education.
One representative from the BC Association of School Superintendents (BCSSA)
• Dave Betts, Assistant Superintendent, School District No. 62 (Sooke)
Three representatives from the BC Association of School District Business Officials
(BCASBO)
• Russell Horswill, Secretary-Treasurer, School District No. 71 (Comox Valley)
• Wayne Noye, Secretary-Treasurer, School District No. 36 (Surrey)
• Bruce Tisdale, Secretary-Treasurer, School District No. 19 (Revelstoke)
Two representatives from the Education Facilities Managers Association (EFMA)
• Frank Geyer, Director of Facilities, School District No. 37 (Delta)
• Tim Bancroft, Manager of Facilities, School District No. 91 (Nechako)
Two representatives from the Ministry of Education
• Kim Milburn, Advisor, Service Delivery Branch
• Caroline Ponsford, Project Director, Service Delivery Branch
One ad hoc representative from the Ministry of Community, Sport and Cultural
Development (Local Government Division)
• Heike Schmidt, Senior Planner
One ad hoc representative from the Ministry of Technology, Innovation and Citizen
Services (Facility Management Services)
• Patricia Marsh, Executive Director, Facilities Contract Management
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Custodial Services Advisory (CSA) Members

• Tim Bancroft, Manager of Facilities, School District No. 91 (Nechako)
(FMWG Designate)
• Tracey Lucas, Custodial Charge-Hand, School District No. 91 (Nechako)
(EFMA Northern-BC)
• Frank Geyer, Director of Facilities and Planning, School District No. 37
(Delta) (FMWG Designate)
• Steve Smoroden, Operations Manager, School District No. 37 (Delta) (EFMA
Metro-Fraser)
• Bruce MacLean, Manager of Operations, School District No. 08 (Kootenays)
• Syd Portman, Custodial and Community Services Manager, School District
No. 63 (Saanich)(EFMA Vancouver Island)
• Wayne Robinson, Operations Manager, School District No. 73 (OkanaganShuswap)

With support from the Service Delivery Branch, Ministry of Education.
Both working groups have utilized additional resources from the broader public
sector, municipal and other agencies as needed.
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Appendix E: Custodial Efficiency, Injury Research and
Claims Reduction Estimates
Standards
APPA Standards
According to the Association of Physical Plant Administrators (APPA), one
custodian can clean approximately 18,000 to 20,000 ft2 in an eight-hour period and
meet the industry standard of Level 2: “Ordinary Tidiness.” The APPA Standards
describe an appearance level and is detailed in Exhibit 3-2, page 3-3. (http://www.
woodlandschools.org/storage/file/3534/186%20Final%20Report%207-24-14.pdf)
Level 2—Ordinary Tidiness
• Floors and base moldings shine and/or are bright and clean. There is no
buildup in corners or along walls, but there can be up to two days worth of
dust, dirt, stains, or streaks.
• All vertical and horizontal surfaces are clean, but marks, dust, smudges, and
fingerprints are noticeable upon close observation. Light all work and fixtures
are clean.
• Washroom and shower fixtures and tile gleam and are odor-free. Supplies are
adequate.
• Trash containers and pencil sharpeners hold only daily waste, are clean and
odor-free.
Process Cleaning for Healthy Schools
According Process Cleaning for Healthy Schools, a non-profit that advocates for the
strategy, switching to a process cleaning system can see building’s custodial worker
go from cleaning 22,000 ft2 in an eight-hour shift up to 27,000 ft2. (https://www.
reminetwork.com/articles/how-process-cleaning-can-promote-efficiency/)
Process cleaning recommends the use of backpack vacuum cleaners, because
they typically help vacuum more area in a shorter amount of time and may have
ergonomic benefits.
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ISSA Clean Standard: Measuring the Cleanliness of K-12 Schools
Provides schools with a tool that will help them measure and monitor the
effectiveness of the cleaning processes at their facilities thereby contributing to the
quality of the indoor environment for the benefit of students and staff. (http://
www.issa.com/certification-standards/issa-clean-standards#.Vm25vXnlvZ4)

Ergonomic Best Practices
A Clean Sweep Safe Work Practices for Custodians
Developed by the British Columbia School Safety Association and WorkSafeBC
(http://www.worksafebc.com/publications/health_and_safety/by_topic/assets/pdf/
clean_sweep.pdf)
Ergonomics Program Template by WorkSafeBC
(http://www2.worksafebc.com/Topics/Ergonomics/MSIPreventionPolicy.asp)

Caring for Cleaners: Guidance and Case Studies on How to Prevent
Musculoskeletal Disorders
This publication provides guidance on recognizing and controlling the manual
handling and upper limb risks faced by cleaners at work. A number of case studies
are also provided, focusing on how organisations have reached a solution. Many
of the solutions suggested are simple cost-effective measures that were developed
through co-operation between supervisors, managers, safety representatives and
cleaners. By applying the guidance in this book, work-related ill health and injuries
suffered by cleaners can be significantly reduced. (http://www.healthandsafetyworksni.
gov.uk/caring_for_cleaners_hsg234)
High-level Summary of Ergonomic Cleaning Options—“Ergonomic Means
No Pain And Sans Strain”
(http://www.cminstitute.net/articles/85592-no-pain-and-sans-strain)

Injury Rates and Ergonomic Best Practices

Injury rates, ergonomic factors and work conditions associated with musculoskeletal
injuries among school custodians in British Columbia (http://www.worksafebc.com/
contact_us/research/research_results/res_60_10_360.asp)
Principal Investigators: Aleck Ostry (University of Victoria); Mieke Koehoorn
(University of British Columbia)
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Key Findings
• There were 11.3 injuries per 100 full time equivalent workers (FTEs), among
custodial workers within the school board between 2003 and 2006 which is
over four times the overall injury rate for all occupations within the school
district.
• MSIs made up 48% of all injuries, followed by slips and trips (22%). The most
common task custodians were working on during their injury was cleaning
floors (22%), followed by removing garbage (14%), and performing
miscellaneous tasks (11%).
• The tasks most associated with MSIs were cleaning floors, handling garbage,
miscellaneous tasks such as helping a teacher, cleaning and moving furniture,
miscellaneous cleaning, and moving lunch tables.
• Workers whose shifts involved the most pushing/pulling tasks (such as floor
cleaning) had over five times the risk of MSIs compared with workers whose
shifts involved the least amount of pushing/pulling tasks during their shifts.
• A higher risk of MSIs was also associated with working during the school year
and working in schools with: grass fields (compared with gravel), portable
buildings, and/or more hours of non-school rental use.
• The researchers recommend strategies to reduce the risk of MSIs for school
custodians. They also identify key areas where new tools and approaches are
needed to address higher risk tasks and working conditions.
Recommendations
To reduce school custodians’ risk of MSIs, the researchers recommend:
• alternating the higher risk tasks throughout the day (high risk tasks include
cleaning floors, handling garbage, miscellaneous tasks cleaning and moving
furniture, miscellaneous cleaning, and moving lunch tables).
• ensuring Head Custodians and Custodians in elementary schools have
assistance with heavy lifting and other demanding tasks during the summer,
possibly by pairing custodial workers from different schools so they can work
together on demanding tasks or having casual workers available to assist.
• for schools with portables, considering lightweight equipment or storing
equipment in the portables to remove the need for carrying heavy equipment
between buildings.
• for schools with grass fields, considering ways for occupants to remove mud
from shoes, such as mats that remove debris and are easy to clean, before
entering the school.
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Effectively reducing building operations custodial services injuries and time loss.
(https://open.library.ubc.ca/cIRcle/collections/undergraduateresearch/18861/
items/1.0108843)
Principal Investigator: Vivian Luk
This paper presents the findings from investigating incident rates at UBC Building
Operations Custodial Services. It focuses on the behaviour of workers, safety
culture, and recommendations for Custodial Services. Articles related to the cause
of injuries in custodial workers and workplace culture were reviewed, and data
collected by Risk Management Services were analyzed. The number of time loss
incidents has been relatively constant throughout the past six years. The most
common injured parts of body were the limbs and the back. Bodily reaction and a
fall on the same level were the most common types of accidents. Based on these
findings, the following recommendations were presented:
1.	 It is beneficial to devise a way to collect quality data to conduct better analysis in
the future.
2.	 Incident descriptions and recommendations should be recorded in detail.
3.	 Behavioural incentives, wellness programs, and continuous peer training may be
helpful in reducing injury rate.
Ergonomic Evaluation and Design of Tools in Cleaning Occupations
(http://epubl.ltu.se/1402-1544/2006/16/LTU-DT-0616-SE.pdf)
Principal Investigator: Rupesh Kumar
Many work and environmental factors can affect the health of professional cleaners.
In many of the work environments where cleaners are found, the conditions that
promote various occupational diseases (e.g., musculoskeletal disorders) are readily
manageable. Inappropriate and poor working postures, lack of task variation,
poor ergonomic design of work places, poor design of cleaning tools and work
organization (e.g., long working hours, low salaries and awkward schedules) are
all areas where relatively simple interventions can significantly reduce the rate of
exposure to occupational disease.
The overall conclusion of presented studies is this thesis that the cleaning job
consists of high cardiovascular, muscular, and postural load. Using a participatory
ergonomic approach and user-centered design, cleaning problems can be identified
comprehensively and can be solved ergonomically, and cleaning tools can be
redesigned considering ergonomic aspects by involving the end user. The strategy
of participatory ergonomics in cleaning activities can significantly reduce work
injuries, absenteeism, and compensation costs while at the same time lead to high
quality of work and greater job satisfaction among the workforce.
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Musculoskeletal disorders assigned to work include a group of conditions that
involve the nerves, tendons, muscles, and supporting structures of the body such
as intervertebral discs. Since these afflictions are often intensified by the work
environment, they are also referred to as work-related musculoskeletal disorders
which can cause symptoms such as pain, numbness, and tingling, as well as reduced
worker productivity, lost time, temporary or permanent disability (Lei et al., 2005).
These disorders also lead to financial losses associated with workers’ compensation
or similar forms of social security in place (Lei et al., 2005).
Five Year WorkSafeBC Claims Snapshot—Fiscal Year 2010/11 to 2013/14
The following table shows an individual school district’s five year WorkSafe
BC claims snapshot and an estimate of potential claims loss reduction due to
mechanization.
# of Time
Loss Claims

Est. MSI
Est. Annual MSI
Est.
Potential
Total Claims
Related Injury Related Claims
Reduction
Annual Claim
Costs $ (5 yr)
%
$
due to Mech. loss reduction

189

$1.15M

60%*

$127K

10%

$14K / SD
X 24 SDs
$340K

Total

* Case study with Vancouver school district showed MSI rates over 50% and Custodian injury rates 4X greater
**Based on estimate that 40% of school districts are able to take advantage of mechanization opportunity.
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Appendix F—Mechanization Efficiency Standards
Making a Case for Equipment Purchases”—Article About Issa
Cleaning Times and Equipment Purchases

(http://www.cleanlink.com/hs/article/Making-a-Case-for-Equipment-Purchases--1006)
Key Points
The ISSA cleaning times are approximate measures, but generally show end users
the differences in the time it takes to strip, scrub and burnish floors using various
sizes, speeds and types of equipment.
	For example, if a manager wants to compare a 20-inch walk-behind, wheelpropelled automatic scrubber with a 36-inch ride-on auto scrubber, the walkbehind cleans 1,000 ft2 in 6.47 minutes, or 999 ft2 per hour. The rider cleans
1,000 ft2 in 2.61 minutes, or 22,989 ft2 per hour.
	Thus, when cleaning a 60,000-ft2 area, the rider will take 2.61 hours and the
walk-behind will take 6.47 hours. (Divide total ft2 by ft2 per hour to get the
number of hours to clean the area.)
High-level summary of robotic cleaning equipment
(http://www.cmmonline.com/articles/234502-schools-and-scrubbers)
ISSA Clean Standard: Measuring the Cleanliness of K-12 Schools
Provides schools with a tool that will help them measure and monitor the
effectiveness of the cleaning processes at their facilities thereby contributing to the
quality of the indoor environment for the benefit of students and staff.
(http://www.issa.com/certification-standards/issa-clean-standards#.Vm25vXnlvZ4)
ISSA Cleaning Times (612 Cleaning Times)
Detailed list of cleaning times by task (http://www.issa.com/education/
bookstore/612-cleaning-times-book.html#.VqusCJjfNLM)
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Average Costs and Labour Efficiency Savings Due to Mechanization
The following table is used to determine average costs and labour efficiency savings
due to mechanization of typical custodial floor cleaning equipment.
Equipment efficiency ratings have been determined using ISSA K-12 cleaning
standards for vacuums, scrubbers and burnishers. Savings are based on time savings
estimates of mechanized equipment over a 4000 sq. M area and using an average
custodial annual salary of $55K for a 190 day school year.
Product

Base Cost /
Unit

Mechanized
Equipment $

Diff.

Efficiency
Savings / yr*

Payback
Period

Scrubbers

$6,000

$16,000

$10,000

$2800 (5%)

3.6 yrs

$500

$650

$150

$2200 (4%)

13 days

$2000

$16,000

$4,000

$1500 (3%)

2.7 yrs

$6500 (12%)

2.2 yrs

Vacuums
Burnishers
Totals

$14,150

• Based on 190 day school year and annual labour cost of $55K.
• Efficiency levels using ISSA Benchmark cleaning times
• Using 4000 sq. M prototypical school and specific floor areas or cleaning schedules as a basis for the benchmarks
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Appendix G: Select School District Profiles
School
District
37 –
Delta

Profile
Details
Category
Mechanization • There has been a high degree of mechanization since
2000 – level 10 / 10.
• Use walk-behinds for elementary schools as ride-on
equipment not practical for smaller spaces. Need
30-40,000 ft2 to utilize ride-ons.
• Mechanization has maintained high quality despite
reductions in staff.
• Ride-ons saved four hours / day productivity in high
schools and two hours / day in elementary schools.
• Equipment spend is approx. $15-20K / year on new or
replacement equipment—funded from savings.
• Doing repairs in-house, our annual repair budget for
parts only is $24K.

Summary Comments
Developed a business
case for mechanized
custodial equipment
= reduced staffing to
maintain same level of
cleanliness.
Most applicable benefits
found at secondary
schools (ride-ons
reduced time by four
hours / day)
Productivity savings
help fund replacement
equipment.
Increased efficiency by
7000 sq. ft or 650 m2
through mechanization
and use of best practice.

Workforce
Organization
and Facility
Usage

• The average age of staff is 53, with 35% being women.

FTE Count = 79

• Two assistant managers are on evening shift with the
employees. This is the biggest impact on productivity
and injury claims as they are constantly reviewing
staff and doing spot checks and observations of how
and what is cleaned. We are very much proactive as
opposed to being reactive.

M2 / FTE = 2388
Well executed workforce
supervision and training
is biggest impact on
productivity.

• Started annual training for all our staff as a review of
work procedures, expectations and work policies. With
this training we keep training logs in which both the
employee and supervisor signs to acknowledge they
understand.
• Having the proper level of supervision is paramount to
a well-run operation; it provides support, accountability
and direction to staff. It’s recommend that these be
exempt positions.
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Details
• Number of days of WCB lost-time injuries of the
custodial workforce per year:
2015-2016 YTD = 1
2014-2015 = 27
2013-2014 = 154

Summary Comments
Strong evidence of
drop in injury claims
and absenteeism with
increased level of
mechanization.

• Having proper mechanization has saved staff from
many injuries from back and shoulder strains to
repetitive motion strains. The auto-scrubbers reduce
hand mopping time, and lifting of heavy mops pails.
Have less carpal tunnel without hand mopping.
• Custodial absenteeism rate has improved over last few
years. Effective management is more reason for timeloss accident reduction rather than change of practice.
• Most injuries less than five days—most come back
without graduated return to work. Can still operate
machine.
• If schools are cleaner and healthier there are savings to
teacher absence rates as well.
Regions and
Buildings

• 40 % of schools are open space where mechanization
can be used effectively.

8–
Mechanization • Mechanization level 5 / 10 for 16 sites and fully manual
Kootenays
at 23 other sites. Overall 3–4 rating
• No ride-on equipment – only one site is large enough,
but not convinced as other multilevel problem.
• Any mechanized equipment is only used in corridors –
most equipment is quite old – 20 years (refurbished).
• Have added one to two equipment pieces over last 6 to
7 years. Consistency has improved.

VFA Open m2 = 188,700
Mechanization business
case = reduced staffing
to maintain same level of
cleanliness.
Most applicable benefits
found at secondary
schools (Ride-ons
reduced time by 4 hours
/ day)
Productivity savings
help fund replacement
equipment.
Increased efficiency by
7000 sq. ft or 650 m2
through mechanization
and use of best practice.

Workforce
Organization
and Facility
Usage

• Major cutback of custodial program (10% staff
reduction) in 2009—the addition of the equipment has
allowed quality to increase from that time.
• Average age is 52 to 53 years.
• In terms of custodial organization, theone supervisor
can only perform spot checks on complaints—no
custodial foremen. This year funding obtained to
provide for 30% of time for existing custodian in Nelson
and 60% in Creston to act as foreman or lead-hand.
Now implementing.
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Details

Summary Comments

Wellness

• Ergonomic injuries have declined for five years, reduced Strong evidence of
every year in part through new equipment (one to two drop in injury claims
per year) and ergonomic training courses.
and absenteeism with
increased level of
In 2010 there were13 lost time injuries, and in 2014,
mechanization.
four loss time—major shoulder-back injuries

Regions &
Buildings

• Soft barriers: nine sites multi-level, one without lifts,
three w/ elevators. No storage for larger equipment.

73 –
Mechanization • Mechanization level is now 9, but five years ago
Kamloopsprobably 6 to 7.
Thompson
• Local capital used four years ago—provided $200K for
each year for five years. Bought eight riders / year for
four years replacing then upgrading and getting rid of
walk behinds.

VFA Open m2 = 80,500
Approx. 40 sites
Overall rating 9 / 10
mechanization rating
Achieved over 5 year
period.

• Still purchase walk-behinds in less than 1700 m2
schools.
• Magnitude of budget for repair for preventative
maintenance is $60K / yr. —batteries alone about $30K
per yr.
• Annual budget allocation for new and replacement
equipment continues to be $200K / year.
Workforce
Organization
and Facility
Usage

• 2004 implemented custodial reduction – provided
8 riders / 16 walk behinds – 17 FTE removed and split
dayshift to manage.
• Average age of custodial workforce = 50.7 years
• In terms of custodial organization—organization—
one supervisor who can only perform spot checks on
complaints—no custodial foremen.

FTE count: 90
M2 / FTE = 2201
Little supervision – have
recognized required for
efficiency improvements.

• Collective agreement has no limitations on cleaning
area.
Wellness

• Separate report sent on number of days of WCB losttime injuries. Fewer injuries now compared to previous
years. One per cent carpal tunnel—sweep and mop—
changed to microfiber handled unit that has reduced
injuries.
• No new injuries due to moving mechanized equipment
or accidents.
• Avg. cost of replacement compensation and premiums
range from $10K – $92K from 2010–2015

Regions and
Buildings
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Profile
Category

Details

Mechanization • Mostly walk-behind equipment.Two secondary
schools each have a ride-on. On a scale of one to ten,
rating is six.

Summary Comments
Overall rating 6 / 10
mechanization rating

• Only purchased three ride-ons in the last five years.
All other equipment has been replaced with latest
equivalent model—all others walk behind.
• Experienced productivity improvement through new
equipment deployments in high schools where rideons improved quality and did not remove staffing.
Same time allowance but quality improved.
• Average annual spending on replacement or new
equipment is $33K.
Workforce
Organization
and Facility
Usage

• Average age is 45–50 years old.

FTE count: 30

• Current staffing consists of 40 custodians working
total allocation of 236.7 hours net (20 hrs paid meals)
/ 8 hours = 29.5875 FTE for operating area of 67318 m2
= 2275 m2 / FTE.

M2 / FTE = 2275

• 280 m2 hour per custodian × 8 × 29.5875 = 66,300 m2.
• Single foreman actively out in surrounding
community schools one to two weeks per month.
Foreman’s greatest value is to be in schools
Wellness

• There is limited lost time. We have a 16- hour
orientation to test / assess staff, all other staff received
ergonomic working tips at Pro D. Have an active return
to work program.

Regions and
Buildings

• ‘Soft’ barriers to custodial equipment mechanization
includes one school that has seven levels without
ramps between. Must store equipment in electrical
rooms because there is not enough space.

Moderate level of
supervision – Recognize
that appropriate level of
supervision is associated
with efficiency
improvement.

VFA Open m2 = 67,300

• School district has wood frame floors over crawlspaces
rather than slab on grade. Ride-on equipment was too
heavy.
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Appendix H: Provincial Energy Mangement Related Costs
and Spend
Based on fiscal year 2011/12 to 2013/14 and 48 of 60 school districts responses
(80%), the total energy management spend reported by school districts is
approximately $13.4M. Energy management consulting accounts for $5.2M (39%),
BC Hydro Energy Manager Program at $4.5M (33%) and the remaining $3.7M
(28%) is spent on school district energy manager programs.
Provincial 3 Year Energy Management Spend
Fiscal Year 2011/12 to 2013/14 ($M)

EM Prog - SD

$3.70
28%

EM Consulting

$5.20
39%

EM Consulting
EM Prog - Hydro
EM Prog - SD

EM Prog - Hydro

$4.50
33%

Based on fiscal years 2011/12 to 2013/14 and 48 of 60 school districts responses
(80%), the total capital spend is approximately $61.0M. Boiler upgrades account
for $24.0M (40%), HVAC upgrades at $17.0M (28%), lighting upgrades at $14.8M
(24%) and the remaining $5M (8%) on other.
Provincial 3 Year Capital Spend
Fiscal Year 2011/12 to 2013/14 ($M)
Other
$5.0
8%

Lighting Upgrade
$14.8
24%

Lighting Upgrade
HVAC Upgrades

Boiler Upgrades
$24.0
40%
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Fraser Valley, Metro and SC

26,085,765

Kwh 2011

Kootenay/Boundary

28,412,385

Kwh 2012

KWH by Region

243,457,047
232,764,788
232,217,986
217,738,785
–25,718,262

27,828,885

Kwh 2013

1,104,470

58,588,488

Kwh 2012

60,001,191

Kwh 2011

North Coast/Northern Interior

56,556,988

Kwh 2013

–6,667,934

64,792,207

Kwh 2012

63,195,183

Kwh 2011

Thompson/Okanagan

65,463,156

Kwh 2013

–2,840,294
77,361,080

Kwh 2011

Vancouver Island

77,757,283

Kwh 2012

69,725,364
–7,635,716

Kwh 2011

470,100,266

458,002,129
428,342,531

Grand Total

462,315,149

Kwh 2012
Kwh 2013
Kwh 2014
4 yr KWH Diff –41,757,736

4 yr KWH Diff

KwH 2014

KwH 2013

KwH 2012

KwH 2011

Measure Names

Appendix I: Energy Consumption Levels for Hydro and Natural Gas (2011–2014)

Value
Kwh 2011
Kwh 2012
Kwh 2013
Kwh 2014
4 yr KWH Diff

27,190,235

Kwh 2014
4 yr KWH Diff

53,333,257

Kwh 2014
4 yr KWH Diff

60,354,257

Kwh 2014
4 yr KWH Diff

75,935,115

Kwh 2013
Kwh 2014
4 yr KWH Diff
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Fraser Valley, Metro and SC

482,223,498

Kwh 2012

448,454,304

Kwh 2013

438,893,379

Kwh 2014

398,870,844

4 yr KWH Diff

–83,352,654

Kwh 2011

Natural Gas KWH by Region

Value
Kwh 2011
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54,206,347
Kootenay/Boundary

52,808,504

54,147,285

Provincial school districts Natural Gas Usage by Region
2011 to 2014 based on Smarttool

Kwh 2012

50,801143

Kwh 2013
Kwh 2014
4 yr KWH Diff

–59,062
North Coast/Northern Interior

Kwh 2011

113,262,907

Kwh 2012

108,523,275

Kwh 2013

98,623,479

Kwh 2014

101,417,780

4 yr KWH Diff

–11,845,127
84,189,871

Kwh 2011

Thompson/Okanagan

Kwh 2012

77,843,878
75,052,225

Kwh 2013

71,263,719

Kwh 2014
–12,926,152

4 yr KWH Diff
Kwh 2011

119,925,429
Vancouver Island

Kwh 2012

111,621,916

Kwh 2013

104,656,166

Kwh 2014

91,385,640

4 yr KWH Diff

–28,539,789
470,100,266

Kwh 2011

428,342,531

Grand Total

462,315,149

Kwh 2012

458,002,129

Kwh 2013
Kwh 2014
4 yr KWH Diff –136,722,784

4 yr KWH Diff

KwH 2014

KwH 2013

KwH 2012

KwH 2011

Measure Names
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Fraser Valley, Metro and SC

280,763

Sum of Fy 11–12

1,341,160

869,047
1,367,384

1,324,276
1,242,313

Kootenay/Boundary

3 year Ops EM $ by Region

313,648

Sum of Fy 12–13

1,111,693

Sum of Fy 11–12
Sum of Fy 12–13
Sum of Fy 13–14

North Coast/Northern
Interior

Sum of Fy 11–12
Sum of Fy 12–13
Sum of Fy 13–14

735,498

Sum of Fy 12–13

676,467

Sum of Fy 11–12

Vancouver Island

281,000

Sum of Fy 11–12

Thompson/Okanagan

760,977

Sum of Fy 13–14

273,712

Sum of Fy 12–13
Sum of Fy 13–14

Extra Energy Program funding by SD

Energy Program funding - Hydro

Energy Mgmt Consulting

Heating and Power Expense

Appendix J: Energy Management Related Operational Spend by Region

Value

307,079

Sum of Fy 13–14
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1,168,481
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6,070,244

Cap $ Spend by Region

2,877,582

3,908,448
2,442,682

2,707,396

Kootenay/Boundary

FY 11–12
(Energy
Capital Ex..
FY 12–13
(Energy
Capital Ex..
FY 13–14
(Energy
Capital Ex..
FY 11–12
(Energy
Capital Ex..

North Coast/Northern
Interior

4,071,180

FY 12–13
(Energy
Capital Ex..
FY 13–14
(Energy
Capital Ex..
FY 11–12
(Energy
Capital Ex..

1,765,776
1,873,863

1,995,043

Thompson/Okanagan

FY 12–13
(Energy
Capital Ex..
FY 13–14
(Energy
Capital Ex..
FY 11–12
(Energy
Capital Ex..

2,319,349

Vancouver Island

1,677,536

FY 12–13
(Energy
Capital Ex..
FY 13–14
(Energy
Capital Ex..

2,697,742

Lighting Upgrades

HVAC Upgrades

Energy - Other

Boiler replacement & heating

Energy Capital Expense

Appendix K: Energy Management Related Capital Spend by Region

Value
FY 11–12
(Energy
Capital Ex..
FY 12–13
(Energy
Capital Ex..
FY 13–14
(Energy
Capital Ex..

SERVICE DELIVERY
BUSINESS CASE: FACILITIES MANAGEMENT

APPENDICES

BUSINESS CASE: FACILITIES MANAGEMENT

APPENDICES

Appendix L: Lighting Upgrades
Lighting Upgrade Project Examples
BC Hydro Energy Managed School Districts
Several BC Hydro Energy Managed school districts provided examples of LED
lighting projects. Results indicate that exterior lighting is one of the first areas
that have been undertaken. Outdoor lighting, parking lots, gymnasia, corridor and
stairwell lighting have also been common projects. These projects have resulted
in significant savings in both kWh and maintenance. The average cost is $5K per
elementary school.
Survey questions and responses are summarized below:
1.	 Describe the LED project you implemented (e.g., name of school, size, location
of lighting installation, original lighting installed, new lighting that replaced it,
when project started/finished).
a.	 T8 LED instant-fit replacement of 25W T8 in hallway, completed Dec 2015
b.	We have performed LED lighting upgrades to the exterior of about
25 schools. They have replaced mainly high pressure sodium or metal halide
fixtures that were at the end of their lives. This has gone on for the past three
years.
2.	 Was the area that was re-designed done to IEEA (Informatics, Environment,
Energy and Applications) standards?
a.	 Yes–analyzed watt density/ft2 and recommended lumen levels for the space
b.	No
3.	 What were the energy savings you forecast?
a.	 We replaced 25W T8 with 12W T8 LED for an estimated savings of
2227 kWh.
b.	We will be reducing the exterior lighting load to about one quarter of what it
was previously.
4.	 What were the energy savings you have achieved to date? (what savings do you
project one-two-three years out, what is the payback for this project)
a.	 Project payback is five years.
b.	We have not calculated our total savings yet but our payback for these jobs
is about two and a half years. After that we will see large savings in power
consumption and maintenance costs.
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5.	 What were the all-in costs of the project, including re-design and construction?
a.	 Total costs were $1,350.
b.	An average sized elementary school is costing about $5K.
6.	 How did the cost of replacing the original lighting compare with various other
replacement options?
a.	 It was only a 25 per cent increase over what it would cost for a complete
lamp/ballast change if the area was due for relamping.
b.	The cost of replacing with similar lights to those we were taking out was a
little less but the savings in power and maintenance would not be there.
7.	 What were some of the challenges you experienced with this project (finding
the right LED replacements, product guarantees, product delivery times, getting
qualified staff to install it, ease of installation, etc.)?
a.	 There was a lot of choice in wattages, manufacturers and track records
b.	The first few years there were very few options for styles of fixtures. We also
had some product failures but the manufacturers were very good at honoring
their warranty. Timely delivery of the fixtures has also been a big problem.
When installing a flood light it must be installed pointing down as the LED
chips produce a very intense light that can be blinding when you look into
them.
8.	 What have been some anecdotal responses from Facilities, Teachers, Students,
Administration within your school district to date?
a.	 Work was done over the Xmas break. Successful response to date.
b.	We have had nothing but positive feedback about the new lights.
9.	 With the results you’ve achieved so far, does this project encourage you to do
more LED installations? (Interior? Exterior? Other buildings, etc.)
a.	 We viewed this as a pilot and will definitely do more in hallway, high-bay, and
lobby areas. Light levels actually increased from the previous configuration,
which was unexpected. We did not account for predicted lumen depreciation
of existing fixtures and could target a further 10-20 per cent reduction in the
next installation.
b.	We will be completing our exterior LED upgrades and then we will be looking
into the interior LED projects. We have done a few interior areas and so far it
is working out great.
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10.	What recommendations would you give to other school districts who are
considering similar projects?
a.	 Consider high-usage areas like hallways, lobbies first. Review whether space is
over lit and the opportunity to bring down light levels for additional savings.
People “like” LED as a replacement for fluorescent so let staff know what
you are doing.
b.	It just makes sense from and energy and maintenance prospective.
Mayfair Shopping Centre
LightSavers Canada outlined a business case for changing exterior high pressure
sodium parking lot lighting or area lighting in a parking garage in Mayfair Shopping
Centre in Victoria. In total, 160 high pressure sodium (HPS) interior garage fixtures,
27 HPS exterior parking fixtures and 780 interior T8 fluorescents were replaced
with LED luminaires. This project was completed without a redesign.
This project would be similar in size to the potential fixture expectations at
approximately three or four large secondary schools. BC Hydro rebates amounted
to 30.5 per cent and KwH savings were 50 per cent over the originally installed
lighting. In addition, they also indicate that basic annual maintenance savings
are about 30 per cent of the energy savings. (http://static1.squarespace.com/
static/546bbd2ae4b077803c592197/t/5624f4f6e4b04bb42a20f1e2/1445262582328/Light
SaversIV+Mayfair+Case+Study.151001.pdf)

Approximately 24 per cent return on investment should be the lower level for
exterior lighting upgrades involving either HPS, Metal Halide or Mercury Vapour,
which many outdoor lighting installations are currently. BC Hydro does have
minimum size of Kwh savings, but they do allow multiple sites to be incorporated
into the project. If school district’s were able to replace parking lot lights with new
streetlight luminaires and standards one for one, then perhaps they could participate
in the Shared Services BC LED street lighting Corporate Supply Agreement.
Capilano University
In 2005, Capilano University conducted an energy-efficient lighting upgrade in their
gym using 54 watt T5 High Output (HO) fluorescent lamps. Some of the lamps had
reached their end-of-life six years later and it was time for a re-lamping. With the
gym’s 30-foot high ceilings that were often difficult to access, Capilano staff took
the opportunity to investigate their product options and landed on a high-quality
lighting solution which promised to deliver even greater savings and ensure minimal
maintenance—Philips Lighting’s new Energy Advantage T5 HO 44 watt lamps.
Staff were excited when they heard that this product had just become available,
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because it offered not only a 10-watt, or 19%, reduction in energy consumption per
lamp but performance that was equal to or better than the 54 watt lamps they had
been using. (https://www.capilanou.ca/uploadedFiles/content/services/sustainabilitystage/Energy/Electricity_Usage/Success%20story%2044W%20T5HO%20Case%20
Study%20-%20Capilano%20University%20Sept%202012.pdf)

Inventory and Analysis of Green Building Initiatives in Ontario
District School Boards
https://sbsb.edu.gov.on.ca/CommonAspUtil/FileDownloading.aspx?file=/Documents/
COSBO/Complete Final Report.pdf

Overview of High Efficiency Lighting Systems, LED and CFL Lamps (pages 95 to
104)
Replacing inefficient lighting likely offers the best value of any energy conservation
measures. In value terms, more energy savings will come from a bulb and ballast
replacement than almost any other initiative. While fluorescent tubes are relatively
efficient, electro-magnetic ballasts consume more energy than newer electronic
ballasts and this combination consumes more energy than new technology light
emitting diode (LED) lamps. Many classrooms have already undergone some form
of ballast or lamp upgrade, but increased energy efficiency may be gained through
either lighting redesign or lamp retrofit, especially to higher efficiency LED lamps.
The purchase of LED lamps can be combined with utility product rebates to offset
their higher initial cost. LED fixtures are expected to last 15 years with infrequent
maintenance. Surveyed school districts indicated the project risk was low to no-risk
with the majority of projects completed in under 3 months.
BC Hydro Rebates
The BC Hydro rebate site includes a listing effective December 12, 2015, of
products that are eligible for rebates. Rebate amounts vary by what is being
replaced and what the new product would be: (https://www.bchydro.com/content/
dam/BCHydro/customer-portal/documents/power-smart/business/programs/eligibleconfigurations-list-dec-2015.pdf)

Rebate program details can be found here: (http://www.bchydro.com/powersmart/
alliance/program/program-updates.html)
LiveSmart BC 10% Incentive
Effective September 2012 LiveSmart BC is funding an additional 10% incentive
on top of BC Hydro’s current program incentives. Apply to the Product Incentive
Program and receive the 10% incentive automatically. (http://www.livesmartbc.ca/
incentives/index.html)
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Corporate Supply Arrangements
Shared Services BC is now offering an innovative new procurement program to
support the purchase of energy efficient LED street lighting in B.C. communities.
B.C. municipalities and broader public sector organizations have the opportunity to
select from a short list of pre-qualified LED street light products.
The voluntary program includes Corporate Supply Arrangements with multiple
suppliers that offer a range of functional, technical and price variations to meet
individual requirements. The program will create opportunities for British Columbia
companies to provide consultation, distribution and installation services.
Lighting Programs through BC Bid Resources, Goods and Services Site
LED Street Lights Across B.C.
The Province of B.C., BC Hydro Power Smart and representatives from local
governments are collaborating to offer a suite of tools and services to assist with
the adoption of LED Street Lights. The site could be used as a self-service site by
school districts after the creation of a prioritized list of their lighting retrofits that
would have a payback of around four years.
On this site you’ll find:
• A guidance document—How to Purchase through LED Street Lights Across B.C.
• A Financial Evaluation Tool—this tool will calculate pay back period and ROI,
and will generate a report for both a business case and a preliminary Power
Smart application
• Access to pre-qualified lighting consultants through a Provincial Corporate
Supply Arrangement: eligible Public Sector Organizations can select
a Professional Lighting Designer to assist with LED roadway lighting
procurement and implementation
• Access to pre-qualified LED roadway lighting products through a Provincial
Corporate Supply Arrangement: eligible Public Sector Organizations can
select from a short list of pre-qualified products
• A link to LightSavers Canada for:
▸▸ Access to case studies, workshops and online training materials
▸▸ A web page to share your LED conversion project with colleagues across Canada

The program will be available over multiple years to accommodate the timelines of
most purchasers.
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Ground Source Heat Pumps, Solar Photovoltaic Panels and Solar Air Heating
The Council of Senior Business Officials’ (COSBO’s) Effectiveness and Efficiency
(E&E) Advisory Committee commissioned an Inventory of Green Initiatives in
Ontario District School Boards in the spring of 2009. All 72 Ontario district school
boards were surveyed. The final report was released in June 2011.
https://sbsb.edu.gov.on.ca/CommonAspUtil/FileDownloading.aspx?file=/Documents/
COSBO/Complete Final Report.pdf

The Ontario report outlines various types of ground source technologies. The
type generally implemented in new school construction is called Ground Source
Heat Pump (GSHP), Geoexchange system, or simply ground source system. The
GSHP works by taking advantage of the fact that the temperature at five meters
below the ground remains constant at about 10°C regardless of the air temperature
above.
An inventory and analysis of green building initiatives in Ontario school boards
found that the main driver for implementing a GSHP is energy savings and the
associated utility cost savings. The study also found that GSHP installations are
complex projects involving several phases (geotechnical study, drilling/excavation,
landscaping, connection with mechanical system, etc.) and generally require a year
to complete. Costs vary significantly depending on size and configuration. The
survey responses listed project capital costs from $175,000 to $2,000,000 with an
average of $780,000 per installation. Responses indicated that 40 per cent of the
installations received incentive funding to cover a significant portion of the initial
cost. The vast majority of incentive funding came from Ontario Hydro. Energy
savings related to GSHPs in this Ontario study suggest a return on investment
within a reasonable period; however life cycle costing should be analyzed before
proceeding. Survey responses did not provide a definition of a reasonable period.
Experience suggests that the ecological footprint of GSHP is lower than traditional
systems but the operating and maintenance cost per square foot is higher.
The Ontario study also discusses solar photovoltaic panel and solar air heating.
Solar photovoltaic panels are a device that generates electrical power by
converting solar radiation into direct current electricity using semiconductors that
exhibit the photovoltaic effect. While commercial products currently have a low
efficiency (5-18% solar panel efficiency), research and development is ongoing in
this industry. Recent experimental systems have exceeded 40% solar panel efficiency.
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According to the Ontario study, the main drivers for implementing these solar panel
systems are student council-related and the desire for on-site energy generation. The
systems are being installed as one-off installations with the assistance of substantial
funding from non-school district sources. Over 80 per cent of the schools
surveyed in this analysis, indicated that a link exists or is being created between the
installations and Ontario’s curriculum. The initial cost to implement this technology
can be prohibitive. Payback period on solar photovoltaic panels can range from ten
years with incentives to over 50 years without incentives.
Solar air heating systems preheat the outside ventilation air by collecting the
sun’s energy through absorbing surfaces. The heated air that is collected from the
absorbing surfaces is then supplied to the ventilation system of the building during
the heating seasons.
The survey responses show that the main driver for implementing solar air heating
systems is energy savings and the associated utility cost savings. These systems are
not widely implemented across Ontario schools possibly due to the relative novelty
of this technology and the constraints of retrofitting projects. The survey shows
that the capital cost for solar air heating systems varies largely depending on system
size and ranges from $15,000 to $215,000 per system ($440 to $1,460 per square
meter of installed surface, depending on the project complexity and additional
equipment installed (air-handling unit, fans, etc.). Responses also show that seven
out of eleven installations benefited from special funding. Return on investment
estimates for projects implemented in Ontario show a period of four to six years
for large or subsidized installations.
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