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Safe Routes to School Program
The Safe Routes to School Program (SRTS) is a national effort to improve the health and well-being of children by promoting and enabling them to walk or ride bicycles to school.   The program’s goal is to examine conditions around the school and implement plans to improve safety and feasibility for walking and biking.  Some of the direct results of a successful SRTS program are improved safety for students walking or biking to school, increased physical fitness of students and reduced air pollution around schools.  
The national SRTS program is federally funded but administered by each State’s Department of Transportation.  Shane Tucker is the interim SRTS Program Coordinator for Kentucky.(1)  Locally, Norton Elementary School was awarded $64,800 in November 2006 by Kentucky for the SRTS program.  The money was designated for property improvements including:
· Street marking

· Two new bike racks and bike rack pad 

· A new sidewalk near the bike racks
· Flashing lights on Barbour Lane

· Education

· Give away items for incentives
Norton Elementary
Norton Elementary School is part of the Jefferson County Public School (JCPS) system.  Located at 8101 Brownsboro Rd, Louisville, KY 40241, there are approximately 720 Pre-K through 5th grade students and 85 faculty members.  School hours are 9:05 am to 3:40 pm.  The current school year for students began on August 13, 2007 and will end on May 22, 2008. (2)   
Terri Tillet of Norton Elementary provided numbers for students’ transportation.  Ms. Tillet calculated that 420 students ride the bus and about 300 students walk, bike or are delivered and picked up in a car.  According to Anne Jay, Norton Elementary SRTS coordinator, JCPS considers one mile to be a reasonable distance to walk or ride a bike to school.  There are no data compiled that break down and differentiate the number of students that walk or ride a bike to Norton from those that carpool on a daily basis.    

Between 70 and 100 cars participate in the carpool each afternoon.  Cars begin to line up for the carpool almost an hour before the carpool begins to move at approximately 3:40 pm.  (Picture 1)  Norton has developed an efficient system to load the students so that the queue of cars moves quickly.  On most days, the final car has departed by 4:00 pm.  
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Picture 1.  Norton Elementary carpool queue 3:07 pm, August 22, 2007  
Jefferson County Public Schools has a rule to not allow buses to idle:  

“Drivers are not to idle their buses at school after the students are unloaded in the 
AM. Buses are to be turned off. Buses are not to be idled longer than five (5) 
minutes prior to bell time in the PM. Midday buses should not idle at schools 
when students are not on the bus.”  
JCPS does not have rules or guidelines that limit how early cars can begin to queue for the carpool and there are no rules about idling while waiting.  
Plan of Action 
Numerous people have been involved with the SRTS program at Norton Elementary.     Success of the program will depend on continued efforts of volunteers, students, faculty and parents.  Below is a list of people and groups who have assisted with Norton’s SRTS program.  
· Kim Holsclaw, City Barbourmeade Mayor
· Anne Jay, City of Barbourmeade Commissioner
· Ted Trautwein, City of Barbourmeade Engineer

· Norton Elementary administration and staff

· Norton Elementary parent volunteers

· Terry Harrison, Jefferson County Public Schools

· Louisville Metro Air Pollution Control District

· Kosair Children’s Hospital
The kick off for SRTS at Norton Elementary was September 26, 2007.  Local dignitaries, school staff, students and parents were invited to the bike pad area for refreshments.  Safe Routes to School t-shirts were given out to be worn to show support for SRTS.  Educational flyers were distributed to faculty and sent home in the Norton Wednesday Envelope which is sent home each week to parents and guardians.
A walking school bus was planned but has not yet been put into action.  A walking school bus is a group of children walking to school together with one or more adults.  Because parents may not allow their children to walk to school because of safety issues, the walking school bus alleviates some of those concerns.  As of the time this report was written, there were not any plans on when the walking school bus may begin. 
Projects that have been completed are two new bike racks, a bike rack pad, a new sidewalk near the bike racks and street markings.  The flashing lights on Barbour Lane have been installed and are waiting for Louisville Metro to establish the electricity connection so that they can be used.  The electrical work invoice will be paid with the grant money.  Once Louisville Metro finishes and bills the electrical work, the remaining money from the grant will be calculated and used for additional SRTS projects.  
Monitoring

The coordinators of SRTS for Norton Elementary wanted to incorporate ambient air monitoring around the car pool area as part of the SRTS program.  Creating a healthy environment for students to walk and bike to school is an important goal of SRTS.  The SRTS coordinators felt that the monitoring data would provide convincing evidence that the idling cars are creating an unhealthy environment for the children. If future monitoring is conducted after SRTS plans are successfully implemented, it could demonstrate the environmental health benefits of reducing the amount of traffic and idling around Norton.
Anne Jay, a Barbourmeade City Commissioner and former Norton Elementary parent, contacted Louisville Metro Air Pollution Control District (APCD) about monitoring at Norton Elementary.  Tua McDermott, Environmental Coordinator for APCD, was assigned to manage the monitoring project.  Ms. Jay and Ms. McDermott discussed the goals of SRTS at Norton and how the monitoring data may facilitate meeting these goals.  
Monitoring Instrument
APCD chose to use the Miran SapphIRe (Picture 2) for the project because it would be able to document the change in air quality caused by cars idling in the carpool line.  The instrument is owned by APCD and was readily available for this project.
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Picture 2.   Miran SapphIRe
The Miran uses infrared spectroscopy to quantify select chemicals in the air.  The instrument is programmed with a 120 compound library.  The EPA’s light duty vehicle speciation report was used as a reference to decide what compound or compounds should be monitored. (3)  Eighteen of the compounds found in car exhaust were part of the Miran library. (Figure 1)
Figure 1. Selected Miran Library Compounds
	Compound * 
	Detection Limit ppm**
	Background Reading ppm

	Acetaldehyde
	0.8
	BDL

	Acetylene
	0.5
	BDL

	Benzaldehyde
	0.9
	BDL

	Benzene
	2
	3.3

	1,3-Butadiene
	0.35
	BDL

	N-Butane
	5
	BDL

	Cyclohexane
	6
	BDL

	Cyclopentane
	6
	BDL

	Ehtane
	0.3
	BDL

	Ethylbenzene
	1.2
	BDL

	Formaldehyde
	0.11
	BDL

	N-Heptane
	10
	BDL
	* Pollutants from light duty vehicle speciation that are in the Miran SapphIRe library. 

	Isobutane
	2.5
	BDL
	

	Methane
	1.5
	BDL

	N-Pentane
	6
	BDL
	**Detection limits as listed in the Miran SapphIRe user manual.

	Propane
	20
	BDL
	

	Toluene
	1
	BDL

	O-Xylene
	1.3
	BDL
	BDL- Below Detection Limit


Numerous characteristics and capabilities of the Miran made it a sensible choice for the SRTS monitoring.  It is an easy to use, portable instrument.  This was essential because the instrument had to be transported and set up each monitoring day.  The Miran is capable of measuring over 120 compounds with a single unit which was advantageous because light duty vehicle exhaust contains an array of compounds.  The Miran is an ideal instrument to qualitatively indicate how pollutant levels in the ambient air are affected by idling vehicles.   
It is important to acknowledge the limitations of the Miran when planning monitoring activities and during data analysis.  High levels of humidity can compromise the accuracy of the readings.  The instrument should not be used if there is any precipitation. The Miran instruction manual states relative humidity of 50 ±10% as the range within which humidity influence is negligible.    The normal operative conditions for humidity are 5 to 95%.  This is the humidity range within which the Miran is designed to operate.  The instrument does not record the relative humidity during monitoring.  The Miran was only used within the normal operative range but there is a possibility that the humidity levels were outside of the 50 ±10% range which may have affected the accuracy of the data.  
Data that are collected during high temperatures may not be accurate because the Miran is not capable of adjusting for the influence that high temperature may have on the data readings. The Miran instruction manual lists an ambient temperature of 73 ± 4°F as the range within which temperature influence is negligible.  The normal operative conditions for temperature are 40 to 105 °F.  The Miran recorded temperatures as high as 125.6 °F during monitoring.  The high temperature could have caused a drift in the benzene readings.  According to Robert Francis, a Miran technical representative at ThermoFisher, it is not possible to know how much high temperature affects the Miran’s accuracy because many factors can alter the measurement.  Regardless of the high temperature effects, the data still demonstrate a general trend of increasing benzene levels as cars idle.  
The instrument’s strength is to measure a compound that is already known to be present.  If other compounds (unknowns) are present in the same wavelength, the instrument may produce false positives.  The Miran can only measure for one compound at a time so it was not possible to monitor each day for all 18 compounds that are found in vehicle exhaust and are in the Miran library.  The Miran SapphIRe and the accompanying software are not intended to accurately identify and quantify unknowns in the air so the reported data provides a qualitative analysis of the immediate effects of vehicle exhaust on air quality.
All of the compounds that are present in automobile exhaust and can be measured by the Miran were evaluated.  The original plan was to monitor benzene and one other exhaust compound each monitoring day.  It was noted, however, that once students were released from the school building, it took approximately 20 minutes for all of the vehicles to go through the carpool line.  This allowed sufficient time to monitor for only one chemical compound during each monitoring session.  A decision was made to analyze for benzene because the Miran had demonstrated success in measuring elevated levels of the compound during carpool queuing.

Benzene is a colorless liquid that evaporates readily in air and can be formed by natural processes or human activities.  Some natural sources are volcanic eruptions and forest fires.  Increases in benzene levels in the ambient air can be caused by vehicle exhaust and evaporation from gas stations or industrial processes.   Cigarette smoke is also a common source of benzene exposure. There are many negative effects of benzene exposure to human health.  Benzene can cause drowsiness, headaches, unconsciousness, confusion and irritate the skin.  Because of its toxicity, one of the more serious effects of long term exposure to benzene is that it causes cancer in humans. (4)  
Monitoring Details
Ambient air sampling was initially performed to establish background levels of chemicals on August 9, 2007. A background reading provides a basis of comparison for the air quality with and without the effect of idling cars.  School was not in session on that date so there was very limited traffic.  All compounds that were on the speciation and Miran lists of compounds were monitored to establish a baseline. (Figure 1)  The only compound that was present above the detection limit was benzene and this may have been caused by a vehicle that drove into the parking lot during the monitoring session or by traffic on nearby Brownsboro Rd. while the Miran was monitoring for benzene. 
Monitoring of the carpool area began on August 22, 2007 and concluded on November 16, 2007.  The Miran was placed on the paved recess area where cars loop around to pick up students. (Pictures 3, 4)  The instrument was elevated 13 inches above the blacktop by the instrument case.  Each monitoring session began as cars began to queue.  The earliest time recorded for initial car arrived for the 3:40 pm dismissal was 2:55 pm.  

[image: image3.jpg]



Picture 3.  Miran monitoring in asphalt carpool area.
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 Picture 4.  Norton Elementary   → Carpool route.  • Monitoring instrument placement 
A field notebook was used to record time of first car arrival, time of first car departure, time of final car, number of carpool vehicles, temperature reading of instrument, observations of cars idling and any other details that may be relevant.  The recorded ambient high temperatures for the monitoring days were obtained from www.weather.com.  This information is found in Figure 2.
Figure 2. Field notes
	
	
	
	
	
	
	
	Benzene

	Date
	Ambient Temp °F *
	Max Instrument Temp °F
	First Car Arrival 
	First Student Loaded 
	Last Car
	Total Cars
	First Reading PPM
	Highest Reading PPM

	8/22/2007
	97
	101.7
	15:00
	15:44
	16:04
	NA
	BDL**
	9

	8/28/2007
	95
	104.7
	15:06
	15:44
	16:04
	97
	BDL
	21.5

	8/29/2007
	95
	111.3
	15:05
	15:40
	16:12
	85
	BDL
	14

	8/30/2007
	85
	94.6
	14:55
	15:40
	16:02
	89
	BDL
	6.1

	9/4/2007
	97
	125.6
	15:20
	15:38
	16:03
	96
	BDL
	8.9

	9/6/2007
	89
	92.6
	15:02
	15:42
	16:04
	NA
	BDL
	10

	9/10/2007
	84
	104.6
	15:11
	15:43
	16:01
	103
	BDL
	6.9

	9/12/2007
	80
	110
	15:15
	15:50
	16:02
	80
	BDL
	9.1

	9/13/2007
	84
	104.9
	15:00
	15:39
	15:59
	75
	BDL
	6.9

	9/17/2007
	84
	90.2
	15:09
	15:40
	16:00
	83
	BDL
	11.8

	9/19/2007
	89
	92.8
	15:08
	15:44
	16:01
	76
	BDL
	14.4

	9/21/2007
	90
	96
	15:04
	15:38
	15:59
	81
	BDL
	21.9

	9/25/2007
	93
	103.7
	15:05
	15:39
	16:04
	88
	2.9
	33.7

	9/27/2007
	75
	82.7
	15:07
	15:41
	16:03
	96
	BDL
	8.3

	9/28/2007
	81
	99.9
	14:59
	15:41
	15:59
	78
	BDL
	14.4

	10/2/2007
	84
	99.9
	15:07
	15:44
	16:01
	83
	BDL
	17.1

	10/3/2007
	82
	87.2
	14:55
	15:42
	16:01
	77
	BDL
	11.6

	10/11/2007
	63
	62.1
	15:00
	15:42
	16:00
	85
	BDL
	1.1

	10/17/2007
	83
	90.5
	14:48
	15:42
	16:00
	74
	BDL
	11.8

	10/31/2007
	71
	79.7
	14:48
	15:44
	16:01
	65
	BDL
	5.7

	11/7/2007
	47
	50.4
	15:06
	15:40
	15:59
	89
	BDL
	BDL

	11/16/2007
	47
	50
	14:55
	15:40
	16:00
	88
	BDL
	BDL

	
	* Ambient temperature from www.weather.com
	
	
	
	
	** Below detection limit
	


Monitoring Results

The monitoring data show an increase in benzene levels as the carpool vehicles queue and idle their engines while waiting for the students to be released. (Figure 2)  The only two days that benzene was not detected were November 7 and November 16.  This was possibly due to the ambient temperature being comfortable enough that cars were turned off while waiting for students to be released.  

Conclusions

Levels of benzene begin to increase within a few minutes of the cars lining up and idling and continue to increase for the duration of the carpool time.  Note that the level of benzene recorded is semi-quantitative and that the measurements should only be used as an indication of the effect vehicle exhaust has on ambient air quality.  Because of the factors that can affect the Miran’s accuracy, the data should be used to illustrate changes in air quality during the car pool time and not for specific benzene concentrations.  Although the instrument is fairly accurate in measuring a selected chemical, it cannot be guaranteed that all of the measured benzene was emitted from the carpool traffic. The Miran instruction manual states the percent accuracy for benzene readings in ideal monitoring conditions to be ±10% of the measurement.  It is possible that some of the benzene could have come from other sources such as Brownsboro Rd traffic or industrial processes.  
Recommendations
The SRTS program will only reach its full potential if the efforts and participation of volunteers are continued and increased.  The school principal and administration, parents, students, law enforcement and other community leaders will likely need to be consistently involved with coordination in order for the program to continue and be successful.  Continued education is crucial to promote behavioral changes that will improve the air quality around the school.  A priority should be made to educate parents that participate in the carpool about the negative effects that idling has on the air quality and consequently on children’s health.  Cars were observed idling with the windows down on days when the ambient temperature was at a comfortable level.  This behavior may cease or decrease once parents are informed about the negative impact that idling has on the air quality.  
The benefits of biking and walking could also be highlighted to encourage more students to participate in these activities.  SRTS could be part of the classroom curriculum so that students understand the goals of the program and have a desire to participate.  The walking school bus initiative could be promoted and started on a regular schedule.  
Norton Elementary could limit the time that cars can begin to line up for the carpool so that cars are not idling for up to an hour in the lot before school is dismissed.  The school could follow a no-idling policy especially when the ambient temperature does not necessitate using heating or cooling or when the children are on the playground.   

The majority of the vehicles in the carpool were observed picking up one child.  Parents could be encouraged to work together to share carpool duties so that the number of waiting vehicles is decreased.  

The fate of the SRTS program at Norton Elementary is in jeopardy.  Money from the grant remains but volunteers are needed to coordinate the SRTS program.  School administrators and teachers need to incorporate continued education into the school curriculum and continue to stress the advantages of the program so that the students and parents will participate.  SRTS at Norton Elementary can be a valuable tool to improve student health and safety but it will only succeed with continued participation of volunteers, parents and school staff.  
Sources
1. www.saferoutesinfo.org/
2. www.jefferson.k12.ky.us/Schools/Elementary/Norton/Index.htm 
3. www.epa.gov/ttn/chief/software/speciate/speciate32.html 
4. http://www.bt.cdc.gov/agent/benzene/basics/facts.asp 
5. www.atsdr.cdc.gov/toxprofiles/tp3-c1.pdf
6. http://maps.google.com/  
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