Manson School District Pilot Project

Installation of School Bus Idle Reduction Technologies

"Diesel engines emit a complex mixture of gaseous pollutants and fine particles that include over forty cancer
causing substances. Diesel particulates account for more than 80 percent of the associated cancer risk from air
toxics in Washington. Breathing diesel exhaust is responsible for an increase in cases of asthma, emergency room
visits, and increased cancer risk over a lifetime. Children are more sensitive to pollutants in diesel exhaust than
adults because children breathe more air relative to their body weight and because their lungs are not fully
developed."

The Department of Ecology partnered with Manson School District to eliminate idle emissions from their school
buses during the loading and unloading at Manson. This was of great value not only to the children waiting to enter
and exit the buses but to the faculty within the building.

Manson has a roof structure that provides protection during inclement weather during school bus loading and
unloading. This design also has the building fresh air intake under the same roof. In inclement weather school buses
have to operate the bus engine to keep cabin heaters operating. This action leads to school bus exhaust entering
the buildings fresh air intake.

The partnership sought out a device that does not use the vehicles fuel as a means to provide heat. School buses
have a large cabin area to heat. The partnership wanted to use the vehicles heating/ventilation ductwork to
distribute conditioned (heated or ventilation) air as designed by the factory.

The purpose of the pilot project was to purchase twelve (12) Alternative Heating / Ventilation Devices for
installation on twelve (12) school buses located at the Manson School District in Manson, Washington. The
partnership desired the following specifications to be met:

e The device will not interfere with normal school bus operation or maintenance

e Operates on vehicle battery voltage (school bus electrical system)

e Uses energy from the vehicles cooling system

e Has a manual and automatic switch for unit operation

e Has a method to circulate hot coolant from the vehicles cooling system through the vehicles heat exchanger

e Allows the vehicles ventilation/heater fan to operate independently from the vehicles control panel during
unit operation

e The system MUST have protective sensors that:
O Limit excessive amperage draw
O Limit battery drain that could prevent a no-start condition
e Provide constant heat for at least one hour (2 to 3 preferred)
e Must have a meter to show actual unit operation time with vehicle engine off
e Installation MUST be easy using common tools in school bus maintenance

e Provide direct technician assistance to Manson School District technicians for installation and operational
issues



e One (1) year parts & workmanship of device required (more than one (1) year will be a points bonus)

Estimate of Annual Emissions Benefits for Installation of Idle Reduction Technology on Manson School

District School Buses

Activity
Emissions Factors (g/hr) Data Emissions Reduced (lbs/yr)
Veh Veh

ID | VehType | Year co HC PM2.5 PM10 Hrs/Yr co HC | PM2.5 | PM10
School

1 | Bus 1990 42.634 | 7.906 | 3.957 4301 161 15.1 2.8 14 15
School

2 | Bus 2000 22.567 | 5.167 | 0.351 0.381 191 95| 2.2 0.1 0.2
School

5| Bus 2005 21.474 | 2.875| 0.351 0.381 161 7.6 1.0 0.1 0.1
School

6 | Bus 1985 74.158 | 10.078 | 7.247 7.877 34 56| 0.8 0.5 0.6
School

7 | Bus 1999 22.786 | 5.183 | 0.351 0.381 179 9.0| 2.0 0.1 0.2
School

8 | Bus 1988 45.003 | 10.123 | 5.102 5.545 55 5.5 1.2 0.6 0.7
School

9 | Bus 1990 42.634 | 7.906 | 3.957 4301 153 14.4 | 2.7 13 15
School

10 | Bus 1996 23.442 | 5.232 | 0.351 0.381 194 100 | 2.2 0.2 0.2
School

11 | Bus 2008 2.437 | 2.195| 0.055 0.060 149 0.8 | 0.7 0.0 0.0
School

14 | Bus 1998 23.005 | 5.199 | 0.351 0.381 188 95| 2.2 0.1 0.2
School

15 | Bus 2004 21.693 | 2.892 | 0.351 0.381 120 57| 0.8 0.1 0.1

Total 1585.0 92.8 | 18.6 4.7 5.1

Grams to pounds conversion (1 gr = 2.205 X 107 Ibs):

conversion factor = | 0.002205

Benefits to this project include an estimation that the Idle reduction technology will annually conserve 3,035 gallons of

fuel with an annual estimated cost savings of $12,442 to $15,780 and a payback period of 1.5 to 1.9 years.

Reports received from Manson during the months of September—December 2008 show actual fuel savings of 870.25

gallons.

Additional benefits are reflected in the following comments received by Manson staff:




This year with the new mechanisms | have not noticed fumes in my classroom before or after school. In years past | was
often forced out of my room because the smell was so strong as to give me a headache. It would permeate the room and
make it impossible to remain. | would have to leave long enough to allow the smell to dissipate. This year | have not had

one bad day. The fume problem seems to be solved. Thank you for solving the problem. - Marcella Lindert/Teacher

Just today | was wondering if | would be forced to leave my room and work elsewhere because of fumes from the buses
now that the cold weather has arrived. My room is adjacent to the bus pick up lane and this has been a significant
problem in years past. Today | realized that | have not noticed this problem this year. | can continue working in my own
workspace even after the bus pick up. | do not get light headed or dizzy. | am so grateful to not be inconvenienced by bus
fumes entering my room through the vent. Outside in the bus pick up area it is quieter, and therefore a bit more orderly as
students are loading the buses. | had always worried about children’s exposure to the fumes because there is an
overhanging roof to protect the walking area, but which also could trap exhaust fumes. Now that is not a worry. Thank
you for working on this problem. -Tricia Page/Teacher

Just today | noticed how nice it had been to not to be receiving constant complaints about the exhaust fume in the building
this school year. | believe that the new systems that you are using are well worth what ever they cost.

-Stan Lindert/Head Custodian
| wholeheartedly support and applaud this initiative. Reduced fuel consumption, reduced noise and air pollution,
safeguarding the health of students and staff, improving the ease of verbally communicating during loading and unloading,
and proactively finding technological solutions to myriad concerns which demand attention now, this is a wonderful
success. This type of technology should be a requirement, not an option — the benefits are that compelling.

-Tim Bombaci/Teacher



