We are ging green
at Plymouth-Canton Community Schools
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Welcome by Judy, recognize elected officials

Dr. Fiegel — introduction to presentation, we brought you to the Park today to show you
first hand how these projects will benefit our students

3rd largest district in the state, 19,000 students

Academically successful district, with below average per pupil funding



We have a need for a new Middle School

Show this slide to emphasize the “big picture” — the overall needs in the district. The $130
million in projects, which would include the replacement of this building.

We have a 1917 middle school that needs to be replaced, if we could build a new one, it
would be done with renewable energy as a priority

We end the presentation tying back in the big picture idea of replacing Central — with a
totally energy-minded facility



Year

2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09

P-CEP Growth

Enrollment
4,627
4,929
5,031
5,400
5,670
5,823

5,943 y B
Salem High School Lunchroom
6,054

1,427 new students in 8 years

6,000 at this Educational Park, projecting 500 more in growth in the next several years.
Size of the complex offers some unique renewable energy opportunities and we want to
show you 2 of those projects today — cooled gym, solar covered walkways



Additional Classrooms at Salem RHiIgh

We will highlight 2 of the 26 projects totaling $130 million
— we need more space, projected enrollment increases,

Other district projects include 10 new classrooms at Salem



New Jobs
Phase | Renewable Energy Projects 140-170
New Middle School 211

Salem High School Renovation 67
418-448

We have 130 million in projects in the pipe that will create more than a thousand jobs, the
first $13 million in projects will create 90-110 new direct jobs, 50-60 indirect jobs — so
that’s about 140-170 new mid and high tech jobs in Michigan



5 types of projects

Solar / Thermal / Electric
Wind / Electric
Thermal Heat Recovery
Natural Cooling Strategies
High Efficiency Lighting

We can characterize them as 5 types of projects

There is now technology that would allow us to have our next new building be 100%
renewable energy

Introduce Reyn Hendrickson — StarPak in Canton
Damian Farrell — Damian Farrell Design Group in Ann Arbor




Energy Cost Analysis Possibilities

Plymouth High School Gymnasium Campus Covered Walkways




* Uncomfortably hot with almost no air flow
* Lighting produces excessive heat and expensive to operate
* No air conditioning system
* Very little natural light

Section Looking Into Gymnasium




Solutions

* Pre-Cool Gymnasium with night air
e Use well water for additional pre-cooling (existing duct system) &==
¢ Dehumidify air to increase comfort
e Mist roof to reduce heat transfer into Gymnasium
¢ Add natural lighting

e Add solar tubes

* Replace existing lighting fixtures

Mid-Day Without Pre-Cool

Interior During Summer
84 295°

Section Looking Into Gymnasium

The current conditions during the summer are....



Solutions
* Pre-Cool Gymnasium with night air

e Dehumidify air to increase comfort
e Mist roof to reduce heat transfer into Gymnasium
e Add natural lighting

* Add solar tubes

* Replace existing lighting fixtures

Morning with Night Air Intake

Interior During Summer
69272°

Section Looking Into Gymnasium
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Solutions

* Pre-Cool Gymnasium with night air
* Use well water for additional pre-cooling (existing duct system)
e Dehumidify Air to Increase Comfort
e Mist roof to reduce heat transfer into Gymnasium
¢ Add natural lighting

* Add solar tubes

* Replace existing lighting fixtures

=

Interior During Summer—
70274°

Section Looking Into Gymnasium
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Solutions

* Pre-Cool Gymnasium with night air

* Dehumidify air to increase comfort
e Mist roof to reduce heat transfer into Gymnasium
* Add natural lighting

* Add solar tubes

* Replace existing lighting fixtures

* Use well water for additional pre-cooling (existing duct system)

Pre-Cooled Air
How it Works
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Solutions

e Use well water for additional pre-cooling with existing duct system
* Dehumidify air to increase comfort
* Mist roof to reduce heat transfer into Gymnasium
e Add natural lighting
* Add solar tubes
* Replace existing lighting fixtures

Roof Top Misting Systems
*During extreme heat days system can
eliminate solar heat gain

*Reduce and maintain interior ambient
temperatures around 72 °
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Solutions

e Use well water for additional pre-cooling with existing duct system
* Dehumidify air to increase comfort

¢ Mist roof to reduce heat transfer into Gymnasium

* Add natural lighting

* Add solar tubes

* Replace existing lighting fixtures

Existing Gymnasium Lighting

Induction Lighting

60% more efficient

Solar tube
100% more efficient
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Current Energy Inefficiencies - Walkways

* No protection from Inclement weather
¢ Constant maintenance during Winter
* Snow removal
e Salting
* Repairs due to required winter work




Solutions- Walkways

* Covered Walkway Paths -
 Connection of all schools on campus. Physically and Socially
* Fun, youthful, and artful icon that has direct connection to campus.
* Security and surveillance easily managed
* Minimal maintenance
e Translucent paneling system, see how the system works.

Educational Pavilion




Solutions- Walkways

* Educational Tool
* Use to teach about sustainable technologies
* Means to study new career paths
* Dashboard displays to show how the building systems work
and are monitored.
¢ Using IES energy modeling software as part of
demonstration learning tool.

Educational Pavilion




Solutions- Walkways

* Energy Generation
* Active Solar Power Collection
* Wind Power Collection
* Passive Hot Water Heating
* Preheat walkway in winter to eliminate snow removal requirements.

Active Solar
Hot Water Panels

Wind Turhine

Active Solar Panels

The combination of wind and solar
power across the campus covered
walkway can produce enough power
for 150 residences.




Solutions- Walkways

*Energy Generation
*Active Solar Power Collection
*Wind Power Collection
*Passive Hot Water Heating
*Preheat walkway in winter to eliminate snow removal requirements.

Green House Effect pulls
cooler air up to Wind Turbine

Wind turbine requires 4 MPH winds, the
regions average speed is 9 MPH.




Solutions- Walkways

*Energy Generation
eActive Solar Power Collection
*Wind Power Collection
*Passive Hot Water Heating
*Preheat walkway in winter to eliminate snow removal requirements.

Solar water heater mixed
with Solar PV Panel

Solar Power
pumps the liquid

Heating Tubes Through Pavement




The Next Step

Energy Audit

eIntegrated Environmental Systems
*Software system that stores all energy data
*Gives the most amount of accurate analysis
on how to improve building performance
*Run multiple energy cost scenarios to
determine the largest energy return with
least cost

Example

The Gymnasium is audited and processed through the software.
After looking at a few energy alteration scenarios we find that
with an increase in roof insulation, a white roof coating over the
existing and a change in light fixtures the current energy cost can
be reduced by 50%. This quantifies to 10k dollars per year in
savings and can pay for itself in two years. The exercise takes
minimal time and the decision was easily determined make
minimal changes for a high value.

Integrated
Envirenmental
Solutions Ltd




Energy Monitoring System
*Richards Zeta Building Intelligence
*Computer hardware & software iR
*Minute by minute detail that indicates performance.
*Know about maintenance issues immediately
*System is able to be manipulated to reduce energy cost

Example

A notice from the computer notifies that the heaters in Canton
High School are not performing at the chosen energy level. The
facility maintenance worker at the school looks at the heater. It is
easily observed that the filters need changing. The software
verifies that that was indeed the issue. The equipments lifespan is
able to be lengthened and energy costs are reduced.




Future Project : Middle School

*Energy Generation
*Seasonal Heating
*Seasonal Cooling

Traditional Heating & Cooling Systems Natural Heating & Cooling Systems

Requires Electricity and Gas to Operate Requires No Electricity or Gas to Operate




Future Project : Middle School

*Energy Generation
*Seasonal Heating
*Seasonal Cooling

How it works:

Two Underground Storage Tanks Used for Storage of Water.

In the summer the heating tank stores solar heated water

«In the winter nights the cooling tank gathers nature made free ice

«During each following season the tanks are used in lieu of the energy required by a traditional HVAC system
«Stored ice and hot water persists for many months due to desirable surface to volume ratio




Bottom Line — We did the Math

Projected Energy
Savings First Year =
Initial S2.1 million

Investment =
S13 million

$13 million is shovel ready, rapid turn around, lots of jobs — 140-170 jobs for our
community — we have some very exciting projects we’d like to accomplish right now
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Renewable Energy Iniatrves for PCEP: Draft Presantation to Schood Board for Jan 13, 2009 rym
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This is a reference for the audience to explain we’ve thought out the best use of the first
$13 million in projects — and shows the ROl and specific numbers involved. This is a quick
slide — tell them to reference the details on their own



Pic of Central Middle School fade into Discovery Middle School — explain we have our next
dream middle school planned, land purchased, it could be 100% renewable energy — you
can do an entire building that will operate off the power grid
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