TO:

Board of Education, Mount Prospect School District 57

FROM:

Seymour M. Schwartz, Director, School Facilities Group (SFG)

DATE:

December 17, 2015

SUBJECT:

Energy Audit Update

In the last four years District 57 has made significant progress in conserving energy, and improving
efficiency, while maintaining a safe and environmentally friendly school environment. The strategy has
been to identify operational inefficiencies and physical problems that can be remedied using available
grants and high payback expenditures. Development and implementation of this strategy began with
SFG’s energy audit recommendation presented to the Board in February 2012.
EXECUTIVE SUMMARY:
The district’s accomplishments are summarized below:


Reduced electrical use by 20.1% or avoided $58,600 in electricity costs
o If these savings are maintained, based on 2010‐11 rates, this represents $586,000 in
savings over the next 10 years.
o Deferment of large capital expenditures. $100,000 was budgeted in the capital plan, but
not needed, for replacement of two of the four boilers at Lincoln by 2015‐16.
o During boiler tuning (which was funded by a State Grant), dangerous defects in the
refractory of the boilers were discovered and repaired. As a result the boilers useful life
was extended and efficiency improved.



Obtained $146,000 in energy grants



Enhanced the district’s environmentally sustainable operations
o The district developed and bid a sustainable lawn care and grounds maintenance
program which has been in effect for 2 years. It uses no artificial pesticides to control
weeds.
o Energy savings represent major improvements in the amount of greenhouse gases
emitted by the district.
o Improved waste removal contract. The district condensed the number of pick‐ups to
reduce the waste and recycling contract.



Improving maintenance procedures
o The HVAC maintenance contract is pending bid.
o This will bring about a better scheduled maintenance program.
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The next three sections detail the district’s accomplishments. References to the 2012 Energy Audit
Report are italicized and recent actions are bolded.
A. Low Cost and No Cost Recommendations with Action Taken in the Last Four Years
B. Grants Received
C. Electricity Savings 2010‐11 Versus 2014‐15

A. Low Cost and No Cost Recommendations
1. Schedule Energy Use Most HVAC equipment and lighting should operate only when needed. The
HVAC system should automatically shut down or reset to a lower setting at the end of the school
day, and at all unoccupied times, such as vacations and weekends. When needed for after
school activities or special events, equipment can be scheduled “on”, via the building automation
system, for a limited and defined period of time. Scheduling should be done daily. SFG
recommends assigning this task to an existing clerical person, so the head of maintenance can
devote his/her time to other, more technical tasks. Finding and training a person who is
committed to this goal would result in great benefit to the district. In SFG’s opinion, improved
HVAC scheduling, is the number one opportunity for energy savings.
Action taken:
o This task was assigned jointly to the Building Facility Supervisor at Lincoln and the
District Maintenance Coordinator. Because of their direct involvement, they are able
to custom schedule all parts of the buildings to turn cooling and ventilation equipment
on and off for events such as afterhours Park District usage.
o The operating times for HVAC equipment at all schools has been reduced by tighter
scheduling during the normal school day.
o Special events district wide, can be scheduled by the Building Facility Supervisor at
Lincoln or the District Maintenance Coordinator to closely follow expected start and
finish time.
o The system is internet based; therefore, one can remotely change temperature set
points, schedule equipment on and off, and receive alarms if temperatures are too
warm or cold. Being able to monitor HVAC equipment run time, space, water and air
temperatures, valve and damper positions, and other key data inputs, provides a huge
money saving benefit to the district. Understanding data from the Building
Automation System, allows one to make more quick and accurate diagnosis of
problems which will benefit the district by reducing time and money spent on repairs.
The closer the system is monitored, the more the district will reduce energy use and
repair bills.
o Most of the district energy savings, documented in this report are derived from the
Building Automation System and the efforts of the maintenance/custodial staff.
2. Adjust Waste Hauling Contract The total cost of the contract, to remove recyclables, and non‐
recyclable refuse is more than $17,700. SFG believes that the contract cost can be reduced to
under $10,000. Charges for waste removal are based on the number of pickups and the size of
the container. Dumpster size and pickup frequency for non‐recyclable refuse can be reduced,
since recyclable waste, should exceed refuse, in schools. Still, according to the contract, (see
Appendix 2), refuse dumpsters are larger and picked up more often than recyclables. The cost of
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refuse disposal by itself is more than $13,700 per year. SFG looked in the dumpsters on many
occasions to verify the quantity of refuse and recyclables. Additional savings can be achieved by
having a separate summer time pick up schedule. Recycling should not jeopardize proper
sanitation standards and pest control management.
Action taken:
o Since 2012, waste pick‐up costs were reduced. The savings were significant but not as
great as anticipated due to limitations mandated by the contractor.
o Currently, District 57 is bidding with District 214.
3. Lighting Retrofits Replace or retrofit existing incandescent and obsolete fluorescent light
fixtures, at Westbrook and Lincoln. Install high efficiency fluorescent fixtures. SFG estimates
that these changes would save 30 to 50% of the energy used for lighting in these spaces.
Action taken:
o Completed in 2013. Energy use was significantly reduced especially at Lincoln.
o The district received grants in the amount of $55,371 and $8,637.
4. Spot Market Or Fixed Energy Procurement Well in advance of the automatic roll‐over date,
review existing gas and electricity contracts. Based upon market and budget considerations,
evaluate whether a spot market, (price changes each month), or fixed cost, (price is the same
each month); strategy is most advantageous to the district. Include the administration building
and the maintenance building in the contract.
Action taken:
o The district continues to have a contract with the Illinois Energy Consortium for
electricity and natural gas which strives to reduce the supply cost of energy.
o District locked in natural gas prices at very low level for the next two and a half years.
5. Maintain “Green” Habits Encourage students and staff to continue support of energy
conservation, and recycling. Promote good habits such as turning off lights and other devices at
the end of the school day. Encourage custodians to conserve energy at night, during the summer
and holidays. Turn lights on, only when working in an area. Consider moving custodial carpet
extraction which requires low humidity for drying, to the winter or spring vacations. Ensure
refuse is properly sorted and handled for recycling.
Action taken:
o The district continues to use “Green” custodial products and encourages the custodial
staff to reduce energy based upon efficient custodial procedures.
o The district is developing a new custodial handbook.
o The district has adopted sustainable turf management and landscaping practices.
6. Improve Preventive Maintenance SFG suggests that all equipment should be cleaned and
serviced on a regular basis and a log should be maintained that documents the operating
parameters (voltage of motors, for example) of equipment at the time of each visit, and what
work was performed. Water for boilers and chillers needs to be treated, and the existing side
stream filters installed and regularly changed, to eliminate corrosion and improve efficient heat
transfer. CO2 sensors need to be annually calibrated.
Action taken:
o The district is preparing a new RFP for Preventive Maintenance which will improve
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o

system reliability and efficiency.
Currently the district uses two different contractors; one to provide software to
operate the Building Automation System and one to perform scheduled maintenance
and repairs. In the future, an attempt to utilize one contractor will be reviewed to
integrate and efficiently manage both the computer based Building Automation
System and the maintenance of HVAC equipment.

7. Optimize Building Automation System Controls SFG recommends that District 57’s mechanical
engineer and building automation system contractor collaborate to ensure that the control
system protocols are optimized for the HVAC system. Examples of protocols to be reviewed are:
space temperature setbacks and set ups, lockout schedules for boiler and chiller operation,
optimizing chilled water, boiler water, mixed air and water temperatures. Boilers should be
tuned every year. Grants are available for boiler tuning.
Action taken:
o The district has received 100% funding for retro‐commissioning at Lincoln, Fairview,
and Lions Park. Retro commissioning improves the efficiency of building HVAC
operation by identifying improvements that have an 18 month or less payback
without major capital investment. Pearson Engineering was contracted to perform
the retro‐commissioning and analyze how computer controls and other low cost
changes could be employed to improve efficiency. The district implemented several
high payback/low cost or no cost retro‐commissioning recommendations which
reduced energy use.
o The district replaced the antiquated computer control system for much of Lincoln.
o More than $21,000 in grants were obtained to tune and inspect all the district boilers.
8. Reduce Plug Load Electricity Usage In shared spaces, install occupancy sensors to turn off
lighting and appropriate plug loads such as vending machines in teachers’ lounges. Since most
electronic equipment such as: Smart Boards, TVs and computers, use electricity even when “off”,
this equipment should be disconnected during vacations. Consider eliminating the use of
personal appliances such as microwaves, space heaters, refrigerators and coffee makers in
classrooms and private offices.
Action taken:
o The district installed energy saving devices on vending machines.
o In the future, the district culture needs tweaking to ensure that unused electrical
devices are turned off when appropriate.
o Personal appliances (e.g., space heaters, fans, microwaves, etc.) should be
eliminated. However, uncomfortable environmental issues (i.e., excessive heat,
cold, drafts, etc.) within some buildings (especially the Administration Building), will
make it difficult to remove some personal appliances.
9. Temperature Set Points Maintain temperatures at 70 degrees in the heating season and 75
degrees in the cooling season in all classrooms and offices. Lower the temperature in gyms to 65
degrees. During unoccupied times, all temperatures should be set‐back or set‐up appropriately
to save energy. SFG’s previous experience has shown this to have a significant energy saving
impact.
schoolfacilitiesgroup@gmail.com 1314 Ashland Evanston, Illinois 60201 (224) 234 0683

4

Action taken:
o All set points for temperature were changed throughout the district to conserve
energy. Staff members are still allowed to adjust temperatures between 68 and 75
degrees within individual classrooms.
o Equipment which provides heating, cooling, and ventilation during occupied times
has been tuned to operate more precisely. Hence, if school starts at 8:30 a.m. and is
over at 3:30 p.m., the system will conform more closely to these hours than in the
past.
o The run time of equipment in the occupied mode (i.e., while students are in
attendance) was reduced by 30% since 2012.
o SFG and the District Maintenance Coordinator have visited Lions Park to explain the
new operating parameters in detail to the entire staff.
10. Set Annual Or Multi‐Year Energy Reduction Goals Set the goal for all schools to become “Energy
Stars”. Use monthly utility bill data and “Portfolio Manager” to track progress. SFG can help to
obtain and use ComEd’s, free, “Energy Insights Online”, which reports half hour and daily energy
data. These programs can help the district develop data driven strategies to save money.
Communicate environmental and energy reduction progress to students, staff, parents and the
community.
Action taken:
o SFG and administration have had discussions to increase its awareness to:
 fund high pay‐back/low cost, energy improvement projects within budget
parameters,
 make data driven decisions which will improve efficiency on a daily basis,
 identify future significant improvements in energy savings and lowering
maintenance costs while improving system performance, and
 reduce natural gas consumption.
11. Replace Damaged Rooftop and Boiler Insulation SFG can assist the district in applying for grants
that are available to replace piping insulation.
Action taken:
o A major re‐insulation project was completed in 2014‐15 in the boiler rooms and on
mechanical piping throughout the district.
12. Organize District Reference Materials Construction documents, operations and maintenance
manuals, as‐built drawings, balancing reports, and warrantee information, should be organized
and readily available. This will allow engineers and architects to more completely ascertain
existing conditions; for example, is piping concealed in a wall to be demolished? Having
documents organized and available can reduce costly construction change orders, assist in grant
procurement, and provide other indirect but significant cost savings.
Action taken:
o All district documents were organized and a database was set up. Originals of
approximately 100 “blueprints” as well as 50 operations and maintenance manuals
and warrantees are now located and safely stored with the District Maintenance
Coordinator at the maintenance building.
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13. Check On The Boilers Adjust custodial responsibilities so that the boiler rooms and mechanical
rooms are visited at least twice daily. This will provide some advance notice of problems such as
leaks, excessive vibration, pump failures, etc. Currently, HVAC equipment is not regularly
monitored. SFG recommends improving the illumination in all boiler rooms and mechanical
spaces.
Action taken:
o Illumination was improved and all boilers were tuned.
o District received a grant in the amount of $21,700 to tune all boilers.
o Increased awareness of Building Facility Supervisors, District Maintenance
Coordinator, and contractors regarding boiler inspections.
14. Infiltration Heat Losses Entry/exit door weather stripping should be replaced as needed. Fan coil
units at doors should be turned off during non‐heating months.
Action taken:
o A complete pictorial study of all doors in the district was completed which serves as a
document for exterior door improvements in the future. The document itemizes
problems and presents consistent solutions to improve security and energy efficiency
and appearance for all district exterior doors. As a result, two major entrance doors
and associated glass and framework were replaced at Lincoln last summer. Future
replacements to be considered via the district’s Master Facility Plan.
o Fan‐coil units are scheduled off during warm weather.
o Future projects need to address deficiencies (especially at Lincoln and Administration
Building) to improve building envelope problems which result in high energy losses,
uncomfortable spaces, and lower performance.

B. Grants Received
Many of the recommendations in this audit are eligible for grants and incentives. All gas and
electricity users pay for ComEd’s and Nicor’s, “Energy Efficiency Program”. Twenty‐five percent of
the tens of millions of dollars in these programs are available to all school districts. Other monies are
available from, Illinois Clean Energy, in the form of matching grants for energy conservation projects.
SFG can assist the district in getting a generous share of these energy grant funds.
Following are Energy Efficiency Grants that were obtained:
Retro Commissioning at Lincoln
Retro Commissioning at Fairview and Lions Park
Lighting Grant Lincoln
Lighting Grant Lincoln and Westbrook
Boiler Tune Up at All Facilities
Variable Speed Drive at Fairview
Gas and Electricity Grant at Fairview and Lions Park
Gas Grant at Lincoln
Estimated Total Value

$25,000
$25,000
$55,371
$8,637
$21,700
$920
$3,177
$6,425
$146,230
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C. Electricity Savings 2010‐11 Versus 2014‐15
o
o

Annual electricity use in kilowatt hours (kWh).
Cost avoidance based on 2010‐11 rates.
A

B

(A‐B)/A=% Change

School

2010‐11 Electric
kWh

2014‐15 Electric
kWh

% Savings in kWh

Savings at 2010‐11
Electrical Rates

Westbrook
Fairview/Admin
Lions Park
Lincoln
All Schools

438,483
783,588
666,684
913,645
2,802,400

352,528
629,735
566,980
689,675
2,238,918

19.6
19.6
15.0
24.5
20.1%

$10,667
$14,820
$11,341
$21,813
$58,641 Savings

Electrical use at Lincoln has been reduced by nearly a quarter, the largest amount of any school.
This achievement correlates with the emphasis of the administration to improve the oldest and
most heavily used facility. Further work is needed to replace aging mechanical equipment and
improve the integrity of the building envelope by upgrading doors, windows, roofs, etc.
Fairview and Lions Park are both more than 20 years old and some HVAC equipment is reaching
the end of its useful life. Chillers and building controls will need to be considered for replacement
in the future.
The district‐wide Building Automation System resides on an outdated software platform that will
no longer be supported after 2015. The individual building systems will need replacement
beginning in 2016.

Natural Gas:
The district has not been able to achieve any improvements in natural gas usage over the same
time period, normalized for weather. Gas comprises of approximately 25%‐30% of the total
energy cost. Fortunately the price of natural gas, unlike electricity, is at historic lows. In the
future, the district seeks to make improvements in reducing natural gas consumption on a par
with electrical savings.
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