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ABSTRACT 
 

 

This project examines the cost and benefits of implementing an idle reduction program as 

a means to offset the cost of increased bus service and improve air quality.  Increased bus service 

would provide a less congested school zone thus providing a safer environment for walkers and 

bike riders living less than 1 mile from school. 

School bus idle reduction programs across the country have shown a significant reduction 

in gallons of fuel used.  In addition to cost and fuel savings as incentive measures for districts, 

adding increased safety and improved air quality would provide extra motivation for the schools 

to implement the idle reduction and parent education programs.  Offering parents increased bus 

service may be a reasonable way to attempt to reduce school zone traffic.  However, if parents 

are unwilling to make an alternate mode choice, increasing the service would become cost-

prohibitive. Attitudes toward mode choice were evaluated.  The opportunity to engage all levels 

of the community would build additional awareness of regional air quality and school zone 

safety.  
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EXECUTIVE SUMMARY 
 

BACKGROUND 

Reducing the minimum distance for bus service (for instance, to 1 mile instead of 2) 

ultimately increases the overall cost of providing service to a wider area.  While cost increase is a 

concern, there are other measures that can be implemented to negate the overall cost of increased 

bus service while improving safety and air quality at the same time.  One such solution would be 

the implementation of school bus and passenger car idle reduction programs.   

School districts in Texas and many other states have, in recent years, increased the “walk 

zones” surrounding schools to a 2-mile perimeter.  Inside this perimeter, either no school bus 

service is offered, or service is offered only with a fee to parents.  Many families living in these 

neighborhoods opt to drive their children to school, resulting in daily traffic congestion in front 

of schools (and often spilling onto adjacent streets).  The increased vehicle traffic surrounding 

school facilities presents safety concerns, increases congestion and emissions caused by vehicle 

idling, and can discourage walking and bicycling even for children living closer to the school. 

OBJECTIVES 

The primary objective of this study is to measure the costs and benefits of implementing a 

school bus idle reduction program as a means to offset the cost of selected increased school bus 

service within the 2-mile minimum busing area.  Additionally, this study also sought to 

understand the mode choice of parents and if a connection between poor air quality in the school 

zone and traffic congestion, existed in the parents’ perception.  An important factor to consider 

was the potential to influence mode choice through education and public outreach.  Findings of 

this study will help determine whether there is an opportunity to influence mode choice through 

education and awareness.  Potential positive mode shift outcomes would reflect increased 

walking, biking, or riding the school bus.  The primary focus of such outreach would outline the 

positive aspects and overall benefits of the changes in mode shift from passenger vehicle to the 

alternative modes of walking, biking, and riding the bus.   
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METHODS 

Information and primary data for this report were gathered through conducting three 

surveys of transportation providers including school bus drivers and parents.  Supplemental 

information and background on school bus idle reductions programs in the state of Texas and 

across United States were gathered through internet research and literature reviews. The primary 

objectives of this study are to: 

• Determine awareness of the benefits of idle reduction programs among bus drivers 

and parents in a local community. 

• Identify costs and benefits of implementing a school bus idle reduction program. 

• Understand reasons for mode choice decisions among parents. 

• Determine level of current knowledge regarding the relationship between air quality 

and traffic congestion. 

• Identify public education and awareness resources to increase knowledge about the 

benefits of idle reduction programs.   

Study findings will help increase knowledge about the negative effects of vehicle idling 

among communities and school districts and the positive benefits of implementing school bus 

and passenger car idle reduction programs.  School bus idle reduction programs across the 

country have shown a significant reduction in gallons of fuel used. 

RECOMMENDATIONS 

Recommendations are as follows: 

• Create an awareness program. 

• Form a “Green Team.” 

• Define campaign goals and messages. 

• Define your audiences. 

o Parents. 

o School bus drivers. 

o School administrators. 

• Develop outreach strategies. 

• Implement an idle reduction awareness program. 
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• Provide handouts to parents about the effects of idling in the school zone. 

• Measure your success through surveys. 
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CHAPTER 1: INTRODUCTION 
 

Idling vehicles and buses waste fuel and money and have negative impacts for everyone.  

Idling impacts air quality, health, and transportation budgets for both school districts and parents.  

Money can be saved and quality of life improved as a result of vehicle and bus idle reduction 

programs.  

BACKGROUND 

When cars and buses idle, they release unhealthy exhaust fumes that have been linked to 

asthma and lung cancer. Children are more susceptible to exhaust pollution because their lungs 

are still developing and they breathe at a faster rate than adults. Diesel exhaust from idling 

school buses is particularly harmful and can accumulate on and around buses, posing a health 

risk to drivers and children. When buses and cars sit idle in and around schools, the exhaust can 

also pollute the air inside school buildings, posing a health risk to children throughout the day. 

Changes in Mode Distribution 

How children get to school, whether it be by foot, bus or parents car has changed.  In the 

1960’s and 1970’s, it was more common to see children walking and biking to school.  Now, it 

has been observed, more children are either riding the bus or being driven to school by their 

parents.  “Thirty years ago, 60% of children living within a 2-mile radius of a school walked or 

bicycled to school. Today, that number has dropped to less than 15%. Roughly, 25% commute 

by school bus, and well over half are driven to/from school in vehicles. And back then, 5% of 

children between the ages of 6 and 11 were considered to be overweight or obese. Today, that 

number has climbed to 20%. These statistics point to a rise in preventable childhood diseases, 

worsening air quality and congestion around schools, and missed opportunities for children to 

grow into self reliant, independent adults” (1).  

School Bus Safety 

School buses play an important part in getting our children safely to and from school and 

a better choice in terms of safety, air quality, efficiency (cost savings) than privately-owned 

vehicles. In the United States nearly 600,000 school buses transport 24 million students to school 

daily. Each year buses travel 4.3 billion miles as children take nearly 10 billion school bus rides. 
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In Texas, approximately 35,000 public school buses transport over 1.4 million Texas children 

every day (2).  School buses are one of the safest forms of transportation accounting for less than 

0.5% of Texas roadway crashes.  Statistics specific to Texas are as follows (2): 

• Average number of students transported by school buses daily: 1.4 million. 

• Number of occupants injured in crashes involving a school bus: 1,058. 

• Percentage of Texas roadway crashes that involve a school bus: less than 0.5%. 

• Number of children that died in school bus-related crashes: 1.  

 

“Each year approximately 800 school-aged children are killed in motor vehicle crashes 

during normal school travel hours. This figure represents about 14% of the 5,600 child deaths 

that occur annually on U.S. roadways and 2% of the nation’s yearly total of 40,000 motor vehicle 

deaths. Of these 800 deaths, about 20 (2%)—5 school bus passengers and 15 pedestrians— are 

school bus–related. The other 98% of school-aged deaths occur in passenger vehicles or to 

pedestrians, bicyclists, or motorcyclists. A disproportionate share of these passenger vehicle–

related deaths (approximately 450 of the 800 deaths, or 55%) occur when a teenager is driving. 

At the same time, approximately 152,000 school-age children are non-fatally injured during 

normal school travel hours each year. More than 80% (about 130,000) of these nonfatal injuries 

occur in passenger vehicles; only 4% (about 6,000) are school bus–related (about 5,500 school 

bus passengers and 500 school bus pedestrians), 11% (about 16,500) occur to pedestrians and 

bicyclists, and fewer than 1% (500) are to passengers in other buses” (3).  

Negative Impacts of Pupil Transportation 

 “Increased auto travel contributes to unhealthy air. Nationwide, mobile sources emit 

approximately 30% of the ozone precursors nitrogen oxides and hydrocarbons, but these 

proportions increase in automobile-dependent metropolitan areas. There is overwhelming 

evidence linking ozone and other air pollutants to respiratory ailments in children, including 

upper respiratory infections and asthma. Almost five million children in the U.S. suffer from 

asthma, causing 14 million lost school days per year (4).  Over the last 25 years, rates of asthma 

have increased 160% in children up to age 4 years and 74% in children ages 5 to 14 years.1  The 

                                                 
1 Center for disease Control and Prevention, “Surveillance for Asthma – United States, 1960–1995: CDC 
Surveillance Summaries, April 24, 1998,” MMWR Morbidity and Mortality Weekly Report, Vol. 47 (SS-1), 1998, 
pp. 1–27. 



 3 

traffic generated by auto travel to school exacerbates traffic congestion and contributes to the 

health impacts of auto emissions. The estimate by Gene Benton, city traffic engineer for Santa 

Rosa, California, that the number of cars on the road between 7:15 a.m. and 

8:15 a.m. jumps 30% during the school year,2 is typical.  

Yet, there is strong evidence that reducing air pollution from automobile use can protect 

children’s health.  For example, during the 1996 Atlanta Olympic Games, when driving was 

reduced and ambient ozone levels fell by 27.9%, emergency room visits for asthma dropped by 

41.6%. These results suggest that replacing some car trips with walking, biking, and transit will 

reduce vehicle miles and associated pollutants (5).  

The good news is that there is something that can be done about it.  School districts can 

implement an Idle-Reduction program and many states and localities, including several in North 

Texas, are enacting laws that prohibit unnecessary idling. An updated inventory of these rules is 

available from the American Transportation Research Institute, see Appendix A.  

The primary objectives of this study are to: 

• Determine awareness of the benefits of idle reduction programs among bus drivers 

and parents in a local community. 

• Identify costs and benefits of implementing a school bus idle reduction program. 

• Understand reasons for mode choice decisions among parents. 

• Determine level of current knowledge regarding the relationship between air quality 

and traffic congestion. 

• Identify public education and awareness resources to increase knowledge about the 

benefits of idle reduction programs.   

Study findings will help increase knowledge about the negative effects of vehicle idling 

among communities and school districts and the positive benefits of implementing school bus 

and passenger car idle reduction programs.  School bus idle reduction programs across the 

country have shown a significant reduction in gallons of fuel used.  “We fully implemented our 

bus idling policy beginning with the 2004–2005 school year.  In 2004–2005, although we drove 

3,716 more miles than 2003–2004, we used 10,470 fewer gallons of diesel fuel.  I believe that 

employees are supporting the idling policy and that their continued attention tour school bus 

idling guidelines should pay even greater dividends for our students and the community in the 

                                                 
2 Ann Dubay, “See Dick and Jane sit in Traffic,” The Press Democrat, September 7, 2003. 



 4 

future” says Billy McCoy, Director of Operations, CEH, Lincoln Public Schools, Lincoln, 

Nebraska.  Programs such as the one in Lincoln understand the values of idle reduction both in 

economy and the environment.  Understanding that cost and fuel savings are an incentive 

measure for districts, adding increased safety and improved air quality would provide extra 

motivation for the schools to implement the idle reduction and parent education programs.  The 

opportunity to engage all levels of the community would build additional awareness of regional 

air quality and school zone safety.  

Information and primary data for this report were gathered through conducting three 

surveys of transportation providers including school bus drivers and parents.  Supplemental 

information and background on school bus idle reductions programs in the state of Texas and in 

the United States was gathered through internet research and literature reviews.  
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CHAPTER 2: METHODS 
 

DATA AND METHODOLOGY   

The case study schools chosen for this study were Sam Rayburn Middle School and 

Mitchell Elementary School in Bryan, Texas.  They were chosen as the case study schools based 

on their proximity to each other and the need to address the significant amount of private vehicle 

traffic around both schools, notably Sam Rayburn, during the afternoon peak drive time.  

Figure 1 illustrates (by a heavy dashed line) the private vehicle traffic queue that was observed 

during data collections and survey distribution.   

Also noted in Figure 1, Sam Rayburn Middle School and Mitchell Elementary School are 

located within 2 miles of each other; however, one cannot travel from one school to the other 

within that distance.   Their locations and proximity to each other can serve as a potential site for 

future outreach and mode shift encouragement with regard to walking and cycling to school.   

A proposed roadway addition, by the City of Bryan, can been seen in Figure 1, the 

frontage road to the neighborhood on the north side of Sam Rayburn.  This new thoroughfare 

could potentially increase the likelihood of walking and biking to Sam Rayburn from the 

adjacent neighborhood.  With this impending change, the need to understand and potentially 

address parent mode choice was apparent at Sam Rayburn Middle School as traffic queuing in 

the afternoon peak posed a traffic issue on the Highway 6 frontage road.  Texas regulations for 

school bus routes, funding and hazardous roadway route definitions can be found in Appendix B, 

Texas Education Code – Section 42.155. Transportation Allotment.  
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Figure 1. Map of Sam Rayburn and Mitchell Elementary Schools 
 

Two surveys were developed and conducted to understand driver behavior of the two 

target audiences, parents and school bus drivers.  The parent and school bus driver surveys are 

found in Appendix C, D and D respectively.  The survey of parents was developed and 

conducted to understand: 

• Mode choice. 

• Distance of travel. 

• Wait time and idling time in the school zone. 

• Willingness to switch modes. 

• Knowledge of air quality awareness. 

• Interest in learning ways to improve air quality around school zones. 

 

The school bus driver survey was developed and conducted to understand: 

• Route time. 

• Wait time and idling time in the school zone. 

• Knowledge of air quality awareness. 

•  Interest in learning ways to improve air quality around school zones. 
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The parent surveys were distributed throughout Mitchell Elementary via in-class folders.  

Parents were requested to return completed surveys in a postage-paid envelope.  Out of the 970 

student surveys distributed, 120 were returned or 12.4%.     

Distribution to parents at Sam Rayburn differed in distribution method.  Students and 

primary researchers distributed the survey when school recessed for the day.  During this 

distribution of the parent survey, observational wait times, traffic queues, and idling data were 

collected.  Using this method, 433 parents volunteered to accept and return the survey given to 

them by the researchers. An introduction was made and the parents were told why the survey 

was being conducted, which was to gain understanding of idling patterns and air quality 

awareness in the school zone.  Out of the 433 surveys distributed, a much better response rate 

was gained at 18% or 78 surveys.   

Parent Survey 

The parent survey was developed utilizing an existing parent travel mode survey through 

the Safe Routes to School National Partnership (6) and an environmental survey constructed by 

Drive Clean Across Texas (7) constructed to understand environmental awareness and driver 

behavior.  In addition, the research team added specific questions related to the objectives of this 

study that were not addressed in the surveys referenced. 

Questions were selected or developed for each of the surveys that targeted the data needed 

to understand the following of parental behavior: 

• Mode choice. 

• Distance of travel. 

• Wait time and idling time in the school zone. 

• Willingness to switch modes. 

• Knowledge of air quality awareness. 

• Interest in learning ways to improve air quality around school zones.  

  



 

 8
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CHAPTER 3: PARENT SURVEY RESULTS 

MODE CHOICE, A NATIONAL TREND 

For years now, we have all read about the increase of obesity in our country, the decline of 

funding for exercise programs in schools and that our sitting in traffic is wasting money in terms 

of fuel, lost productivity and contributing to poor air quality.  If one looks at these issues and 

connects the dots, one might conclude something could be done about these issues.  “Increases in 

car travel to school are significant. According to the most recently released 2001 National 

Household Travel Survey (NHTS), less than 15% of students between the ages of five and 15 

walked to or from school, and 1% biked.3  In 1969, at the time of the first Nationwide Personal 

Transportation Survey (predecessor to NHTS), 48% of students walked or biked to school.4 A 

survey by the Centers for Disease Control and Prevention (CDC) found that even children living 

close to school were not walking or biking in large numbers; only 31% of children ages five to 

15 who lived within a mile of school walked or biked.5 In 1969, the comparable figure was close 

to 90%.6  

Why the decline in walking and biking to school? In the CDC survey, parents cited long 

distances as a primary barrier to their children walking or biking to school.7  Yet even the 

majority of short school trips are made by auto or bus, indicating that other factors were also at 

work. One goal of this study is to shed light on what those other factors are. A poor walking 

environment is linked to auto dependence in the general population and would be expected to 

discourage walking and cycling to school. “Poor walking environment” in this case means a built 

environment that has low densities, little mixing of land uses, long blocks, incomplete sidewalks, 

and other hallmarks of our current patterns of development” (5).8 

Suggestions and solutions are plenty as noted in the CDC survey.   Primary to the 

solutions suggested that would increase walking and biking to school – thus reducing traffic and 

                                                 
3 Bureau of Transportation Statistics, National Household Travel Survey, NHTS Version 1.0 CD (Preliminary 
Release), January 2003. 
4 This figure applies to students in elementary and intermediate grades, the closest counterparts to the 5–15 age 
range reported for 2001.  Federal Highway Administration (FHWA), “Transportation Characteristics of School 
Children,” Report No. 4, Nationwide personal Transportation Study, Washington, D.C., July 1972. 
5 A.M. Dellinger and E.E. Staunton, “Barriers to Children Walking and Bicycling to School – United States, 1999,” 
Morbidity and Mortality Weekly, Vol. 51, No. 32, 2002, pp. 701–704. 
6 FHWA, op. cit. 
7 Dellinger and Stauton, op. cit. 
8 Reid Ewing and Robert Cervero, “Travel and the Built Environment,” Transportation Research Record 1780, 
2001, pp. 87–114. 
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congestion and improving school zone air quality – is building a better walking environment.  It 

has also been observed that providing a better built walking environment does not necessarily 

lead to increased walking and biking to school.  The “If you build it, they will come.” philosophy 

does not always work.  Educating the public on the benefits of building and utilizing, the walking 

environment must also be included. 

 

Mode Choice, Bryan, Texas  

In Bryan, Texas, the declining rate of children walking and biking to school is no 

different.  Within the Sam Rayburn Middle School and Mitchell Elementary School zones, the 

near absence of walking and biking mirrors this national trend happening in neighborhoods all 

across the country.  The benefits of walking and biking are many yet these two neighborhood 

schools, Sam Rayburn Middle School and Mitchell Elementary, are not seeing the benefit of 

reduced parent vehicle traffic one might expect of schools located in close proximity to a 

neighborhood.  Sam Rayburn Middle School as shown in Tables 1 and 2, 100% of the 

respondents stated their children arrived to school by either personal vehicle or school bus.  No 

respondents indicated their children walked at any time during the school week.  The method of 

distributing the surveys to parents during school dismissal may have impacted the high rate of 

return for students that were car-riders only.  During survey distribution and vehicle data 

collection researchers observed students walking past the lines of cars and noted the presumed 

departure mode of walking by approximately 50 students. 

 

Table 1. School arrival mode, Sam Rayburn Middle School 
 

School arrival mode – Sam Rayburn Middle School 

Days per 
week Walk Bike Bus 

Family 
vehicle Carpool 

1 0 0 0 1 2 

2 0 0 0 1 0 

3 0 0 2 0 3 

4 0 0 0 2 0 

5 0 0 5 62 7 
  



 

 11

Table 2. School departure mode, Sam Rayburn Middle School 
 

 

 

 

 

 

 

Mitchell Elementary survey respondents reported a higher percentage of walkers and bike 

riders.  As shown in and Table 4, modes varied slightly from school arrival mode and school 

departure mode.  Children walking or biking to school was slightly lower at 12.5% than children 

walking home from school at slight increase of 15%. Children depart school by bus at a slightly 

higher rate of 21.6% than those who arrive by bus at 15.8%.  Overall, the largest portion of 

children arrives to school by car at 85%.  Children departing school by car is slightly lower at 

71.7%.  Looking at the data, the slight increase in children walking home from school in the 

afternoon could explain the slight decline of afternoon car riders.   

Table 3. School arrival mode, Mitchell Elementary 
School arrival mode – Mitchell Elementary 

Days per 
week Walk Bike Bus 

Family 
vehicle Carpool 

1 2 1 1 1 
2 1 1 5 1 
3 0 2 1 4 0 
4 0 2 2 0 0 
5 2 4 16 88 2 

 

Table 4. School departure mode, Mitchell Elementary 

School departure mode – Mitchell Elementary 

Days per 
week Walk Bike Bus 

Family 
vehicle Carpool 

1 2 0 0 4 0 
2 2 3 3 4 1 
3 1 1 3 3 1 
4 2 12 0 0 
5 3 4 8 72 1 

 

School departure mode – Sam Rayburn Middle School 

Days per 
week Walk Bike Bus 

Family 
vehicle Carpool 

1 0 0 1 4 2 
2 0 0 2 2 1 
3 0 0 2 4 1 
4 0 0 2 4 1 
5 0 0 2 56 6 
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Distance of Travel 

There are many barriers to walking or biking to school, one of which is distance to 

school.  Without the proper infrastructure such as sidewalks and crosswalks at intersections, the 

difficulty of walking and biking safely is increased.  With only three middle schools serving 

Bryan, it is understandable that many students attending Sam Rayburn Middle School would live 

more than 2 miles from school, and their mode is either bus or car.  As the results show in Table 

5, 36% of the respondents surveyed stated they lived more than 2 miles from school and over 

40% lived more than 5 miles.   

 

 

Table 5. How far does your child live from school? 

 
The potential to increase the mode of children walking and biking appear to be greater at 

Mitchell Elementary as more respondents live within the 1- to 2-mile range of walking distance.  

As show in Figure 1, Mitchell Elementary is located within a neighborhood.  This neighborhood 

is well equipped for students to walk as sidewalks and crosswalks were part of the neighborhood 

planning.  Bike lanes, however, are not as prevalent.   

 

Wait Time and Idling Time in the School Zone 

Researchers collected data of parent wait time and idling using two methods.  Sam 

Rayburn Middle School data were collected on site through observation as well through the 

surveys distributed.  The parent wait time and idling time data for Mitchell Elementary was 

collected through returned surveys so it is perceived, not observed behavior.  The researchers 

 Rayburn Mitchell 

 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Less than 1/4 mile 1.3% 1 8.5% 10 

More than 1/4 mile less than 1/2 mile 2.7% 2 14.4% 17 

More than 1/2 mile less than 1 mile 4.0% 3 5.9% 7 

More than 1 mile less than 2 miles 13.3% 10 11.9% 14 

More than 2 miles 36.0% 27 20.3% 24 

More than 5 miles 40.0% 30 38.1% 45 

Don’t know 2.7% 2 0.8% 1 

answered question 75  118 
skipped question 3  2 
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only evaluated afternoon wait time and idling behavior.  Survey responses specific to wait time 

and idling time in the school zone are show in Table 6 through Table 11. 

Sam Rayburn 

The traffic queuing and idling times varied between the two schools, in large part due to 

location and differing numbers of student enrollment.  Sam Rayburn has a larger student 

population and is located on a major highway frontage road.  The additional need for student 

pedestrian infrastructure was noted as an area in need of improvement.   

Based on data collected over three days, an average of 200 cars was observed during 

school recess time.  Vehicles begin arriving in the school pick up zone as early as 45 minutes 

prior to school dismissal.  Of these approximately 20 cars were not idling.  Most vehicles 

observed arrived approximately 30 minutes prior to school dismissal.  As more cars arrived, 

problems with queuing on the frontage road begin and lasted around 30 minutes as parents 

picked up their children in the designated area.  During the first observation in 2008, queuing 

was a severe problem on the frontage road that spanned the length of the school grounds.  See 

Figure 1 for reference.  During observations and data collection in 2009, queuing was slightly 

alleviated by creating a “no parking zone” directly in front of the school.  The no parking zone is 

marked in red (Figure 1).  In an effort to alleviate some of the traffic overflow, a staging area for 

parents was created in the grassy area circled in Figure 1.   

 
Table 6. How long does it normally take to travel to pick up your child from school? 

 
 

 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Less than 5 minutes 2.6% 2 79.8% 16 
5–10 minutes 34.6% 27 79.8% 27 
11–20 minutes 39.7% 31 80.7% 24 
21–30 minutes 15.4% 12 95.8% 10 
More than 30 
minutes 

7.7% 6 78.2% 1 

Don’t know/Not sure 0.0% 0 23.5% 3 
answered question 78  81 

skipped question 0  39 
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Table 7. How many minutes before the afternoon bell rings do you typically arrive to pick 

up your child from school? 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Less than 5 minutes 18.4% 14 12.9% 9 
5–10 minutes 21.1% 16 32.9% 23 
11–20 minutes 36.8% 28 18.6% 13 
21–30 minutes 14.5% 11 5.7% 4 
More than 30 minutes 10.5% 8 11.4% 8 
Don’t know/Not sure 2.6% 2 18.6% 13 

answered question 76  70 
skipped question 2  50 

 
 

Table 8. Of that time picking your child up from school, how much time is related to traffic 
congestion near the school zone? 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Less than 5 minutes 24.7% 19 44.7% 34 
5–10 minutes 35.1% 27 32.9% 25 
11–20 minutes 16.9% 13 9.2% 7 
21–30 minutes 14.3% 11 2.6% 2 
More than 30 minutes 6.5% 5 0.0% 0 
Don’t know/Not sure 2.6% 2 10.5% 8 

answered question 77  76 
skipped question 1  44 

 
 

Table 9. Do you arrive early to pick up your child from school to avoid traffic congestion? 
 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Less than 5 minutes 20.3% 13 43.8% 32 
5–10 minutes 18.8% 12 56.2% 41 
11–20 minutes 20.3% 13   
21–30 minutes 18.8% 12   
More than 30 minutes 12.5% 8   
Don’t know/Not sure 9.4% 6   

answered question 64  73 
skipped question 14  47 
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Table 10. How long do you wait in line to pick up your child at the designated pick-up 
area? 

 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Less than 5 minutes 9.5% 7 34.2% 26 
5–10 minutes 32.4% 24 36.8% 28 
11–20 minutes 35.1% 26 17.1% 13 
21–30 minutes 16.2% 12 5.3% 4 
More than 30 minutes 6.8% 5 0.0% 0 
Don’t know/Not sure 0.0% 0 9.2% 7 

answered question 74  76 
skipped question 4  44 

 
 
 

Table 11. During the time you are waiting in the pick-up line as stated above, how long is 
your car turned on? 

 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Yes 58.4% 45 64.6% 51 
Yes, but only half the time 22.1% 17 11.4% 9 
No 20.8% 16 24.1% 19 

answered question 77  79 
skipped question 1  41 

 
 

Willingness to Switch Modes 

As part of this study, researchers wanted to understand the potential of parents allowing 

their children to walk, bike, or take the bus.  If parents would allow their children to walk, bike, 

or take the bus, the potential to improve congestion in the school zone would exist.   

As shown in Table 12, a total 40 respondents indicated their children have asked if they 

could walk or bike to/from school.  A total of 48 respondents indicated they would allow their 

children to walk to school alone as shown in Table 13.  The number of respondents that would 

allow their child to walk to school with a parent, for example, in a walking school bus, doubled.  

Provided the reason why parents would not allow their children to walk or bike, an open-ended 

comment section was provided.  A large majority of respondents wrote in their concerns.  The 

concerns most reported, which influenced their decision to allow child to walk or bike to school 

included: 
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• Too much traffic congestion. 

• Distance too far. 

• No sidewalks. 

• No proper crosswalks. 

• School located on a busy highway with no sidewalks. 

• Child abduction, general safety. 

 

Table 12. Has your child asked you for permission to walk or bike to/from school? 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Yes 11.3% 8 28.8% 32 
No 88.7% 63 71.2% 79 

answered question 71  111 
skipped question 7  9 

 
 
 

Table 13. At what grade would you allow your child to walk or bike without an adult 
to/from school? 

School Respondents K 1st 2nd 3rd 4th 5th 6th 7th 8th 
Response 

Count 
Rayburn 0 0 3 1 2 1 3 0 2 12 
Mitchell 3 4 0 5 9 7 4 2 2 36 

Total 48 
 
 
 
Table 14. At what grade would you allow your child to walk or bike with an adult to/from 

school? 

School Respondents K 1st 2nd 3rd 4th 5th 6th 7th 8th 
Response 
Count 

Rayburn 12 2 0 2 1 0 3 0 1 21 
Mitchell 32 5 5 10 2 2 3 0 0 59 

Total 80 
 
 

Understanding the potential exists to switch modes is important in determining strategies 

to increase students walking and biking to school.  These data suggest the potential exists to 

convert a portion of students from car rider to walker or biking with organized walking school 

buses or cooperative walking teams within the neighborhood.  School buses also play an 

important role in reducing traffic congestion in and around the school zone.  The majority of 
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parents who responded to our survey indicated they lived within the school bus service zone 

shown in Table 15.  

 
Table 15. Do you live where school bus service is provided? 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Yes 74.0% 54 70.4% 81 
No 26.0% 19 29.6% 34 

answered question 73  115 
skipped question 5  5 

 
 

Table 16. Has your child asked you for permission to ride the school bus? 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Yes 27.1% 19 52.2 59 
No 72.9% 51 47.8 54 

answered question 70  113 
skipped question 8  7 

 
 
 

Of the survey respondents, the large majority of parents whose children attended 

elementary school had children interested in riding the bus as show in Table 16.  However, once 

children enter middle school that interest drops sharply along with parents allowing their 

children to ride the school bus as shown in Table 17. 

 
 
Table 17. At what grade would you allow your child to ride the school bus to/from school? 

Answer Options K 1st 2nd 3rd 4th 5th 6th 7th 8th 
Response 

Count 
Rayburn 19 3 0 1 0 0 8 2 0 33 
Mitchell 42 6 5 5 4 5 21 0 0 88 

Total 121 
 

Extending school bus service where it would otherwise not be offered is an expensive 

endeavor.  A school district would need a clear understanding of ridership potential in order to 

make the extended service fiscally responsible. This study looked briefly at the potential interest 

of parents allowing the use of school buses as a means of transportation.  As show in Table 18, 

there is moderate interest in receiving school bus service where it is not currently provided.  

56.5%, or 35 respondents from Rayburn Middle School and 69.5% or 57 respondents from 
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Mitchell Elementary School indicated if school bus service was provided, they would utilize the 

service.  

 
Table 18. If you live where there is no bus service, would you allow your child to ride the 

bus if it were offered? 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Yes 56.5% 35 69.5% 57 

No 43.5% 27 30.5% 
25 

answered question 62  82 
skipped question 16  38 

 
 

Whether school bus service is accessible or not sometimes is not the primary hurdle, 

many other issues factor into the decision of parents allowing their children to ride the bus to 

school.  Providing the service does not automatically guarantee ridership.  As show in Table 19 

and Table 20, other factors such as scheduling and safety play a role in the decision making 

process.  The top reasons reported that kept parents from allowing their children to ride the bus 

from home to school or from school to home were: 

• School bus route schedule, particularly in the a.m. 

• Child’s participation in activities before or after school. 

• Parents’ job flexibility allows them time to drive children to or pick them up from 

school. 

• On-board safety concerns such as seatbelts and behavior. 
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Table 19. If you have bus service, which of the following issues affect your decisions to not 
allow your child to ride the bus to school? (check all that apply) 

 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Distance 15.9% 10 6.8% 5 
Convenience of driving 14.3% 9 17.6% 13 
School bus a.m. pick-up time too early 38.1% 24 47.3% 35 
School bus a.m. pick-up time too late 7.9% 5 6.8% 5 
Child’s participation in before-school 
activities 

34.9% 22 5.4% 4 

Do not have flexible work hours 4.8% 3 6.8% 5 
Flexible work hours allow me to drive my 
child to school 

39.7% 25 37.8% 28 

On-board safety (i.e., seatbelts, behavior) 44.4% 28 35.1% 26 
On-board safety (i.e., crash, bus breakdown) 17.5% 11 16.2% 12 
Other (please specify) 9  12 

answered question 63  74 
skipped question 15  46 

 
 

Table 20. If you have bus service, which of the following issues affect your decisions to not 
allow your child to ride the bus home from school? (check all that apply) 

 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Distance 14.8% 9 8.1% 5 
Convenience of driving 19.7% 12 16.1% 10 
School bus a.m. drop-off  time too early 9.8% 6 27.4% 17 
School bus a.m. drop-off time too late 27.9% 17 14.5% 9 
Child’s participation in after-school activities 36.1% 22 30.6% 19 
Do not have flexible work hours 4.9% 3 9.7% 6 
Flexible work hours allow me to pick up my 
child from school 

36.1% 22 30.6% 19 

On-board safety (i.e., seatbelts, behavior) 45.9% 28 38.7% 24 
On-board safety (i.e., crash, bus breakdown) 18.0% 11 17.7% 11 
Other (please specify) 6  15 

answered question 61  62 
skipped question 17  58 

 
Understanding parents’ awareness of the school districts encouragement of the school bus 

program was noted as neutral.  As show in Table 21, the opinion of respondents stated that the 

Bryan Independent School District (BISD) neither encouraged nor discouraged school bus 

ridership. 
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Table 21. In your opinion, how much does your child's school district encourage or 
discourage school bus ridership? 

 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Strongly encourage 2.9% 2 5.4% 6 
Encourage 8.6% 6 10.8% 12 
Neither 82.9% 58 82.0% 91 
Discourage 1.4% 1 0.9% 1 
Strongly Discourage 4.3% 3 0.9% 1 

answered question 70  111 
skipped question 8  9 

 
To improve potential ridership opinion thus potentially increasing ridership among 

existing routes, it is recommended  the district send out a bi-annual bus report to parents 

including information such as major incidents, fuel usage, driver kudos, and idle reduction 

efforts (if implemented) to save fuel consumption.  Such a publication could offset some of the 

concerns of on-board safety and improve any potential negative aspects the district and parents 

may have regarding school bus service.  It is recommended that a survey be administered, via the 

web, to gauge the current satisfaction rate of school bus service provided.  The audiences could 

include parents, students, and school district employees. 

Air Quality Awareness 

Understanding baseline awareness of an outreach campaigns’ primary issue is imperative.  

When implementing a public education campaign it is important to measure baseline awareness 

so that you can measure the increased understanding of the topic or measure if any behavior was 

modified through your education efforts.  In this study, the researchers sought to measure current 

general knowledge and awareness of air quality issues in Texas.   

Current awareness of the greatest source of air pollution comes from vehicle exhaust is 

high.  Respondents indicated exhaust was to their knowledge the greatest contributor to air 

pollution in Texas.  However, a majority of respondents indicated they are neutral to somewhat 

informed about air quality issues in Texas.  
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Table 22. To the best of your knowledge, which of the following is the greatest source of air 
pollution in Texas? 

 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Pollution emissions from oil refineries 26.8% 19 24.3% 27 
Pollution emissions from manufacturing plants 22.5% 16 13.5% 15 
Exhaust from cars, trucks and buses 76.1% 54 63.1% 70 
Dust from construction 9.9% 7 11.7% 13 
Dust and other emissions from farming and 
ranching 

0.0% 0 9.9% 11 

Other (please specify) 5  7 
answered question 71  111 

skipped question 7  9 
 

As shown in Table 23, a large portion of respondents indicated they thought they were 

somewhere between somewhat informed or not informed at all about air quality in Texas.  This 

indicates there is room for increasing knowledge of this issue through outreach and education.  In 

the event an outreach program to reduce parent idling in the school zone is implemented, the 

organizers would have this baseline data to measure any increased awareness through their 

efforts. 

 
 

Table 23. How informed would you say that you are about air quality issues in Texas? 
 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Very informed 11.5% 9 7.6% 9 
Somewhat informed 43.6% 34 39.8% 47 
Neutral 12.8% 10 27.1% 32 
Not very informed 29.5% 23 17.8% 21 
Not at all informed 2.6% 2 7.6% 9 

answered question 78  118 
skipped question 0  3 
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Table 24. How interested would you say that you are in air quality issues? 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Very interested 37.2% 29 33.9% 40 
Somewhat interested 35.9% 28 39% 46 
Neutral 16.7% 13 17.8% 21 
Not very interested 9.0% 7 6.8% 8 
Not at all interested 1.3% 1 2.5% 3 

answered question 78  118 
skipped question 0  2 

 
 

 Table 25. How interested would you be in learning simple ways to improve air quality in 
your school zone? 

 Rayburn Mitchell 

Answer Options 
Response 
Percent 

Response 
Count 

Response 
Percent 

Response 
Count 

Very interested 26.0% 20 33.9% 40 
Somewhat interested 44.2% 34 39% 46 
Neutral 22.1% 17 17.8% 21 
Not very interested 6.5% 5 6.8% 8 
Not at all interested 1.3% 1 2.5% 3 

answered question 77  118 
skipped question 1  2 

 
While many respondents indicated they were only somewhat informed in Table 23, Table 

24 and Table 25 suggest the interest for receiving information about air quality, specifically as it 

relates to air quality in the school zone.  Knowing information such as how informed parents are 

of the school zone air quality issue also provides good baseline data by which the district could 

measure success of their outreach efforts.  An increase in how informed the parents become of 

the issue would indicate a margin of success in outreach efforts. 
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CHAPTER 4: BUS DRIVER SURVEY  
 

Understanding school bus driver behavior is an integral piece of reducing school bus 

emissions and school zone emissions from school buses.  During the initial literature review for 

existing school bus driver behavior surveys, the researchers were unable to find existing surveys 

from which this survey could be customized.  Researchers then looked to the parent surveys in 

this study to determine relevant questions that could be used in the bus driver survey.  Questions 

in the parent survey related to driver behavior and willingness to learn about idling, emissions, 

and air quality were used in the bus driver survey.  Through the school bus survey, researchers 

wanted to understand:    

• Wait time and idling time in the school zone. 

• Potential for idling time reduction. 

• Drivers’ knowledge of air quality awareness. 

• Drivers’ interest in learning ways to improve air quality around school zones. 

 

Working backward from these key questions, the balance of the survey questions was 

constructed.  The survey results were qualitative as no school bus idling data were collected 

through observation as the parent idling data were.   

Surveys were handed to each driver at the BISD transportation services primary location 

where the buses are housed.  As each driver clocked in for their route, they were asked to 

complete the survey.  Details about who was doing this research and why were provided in 

person as well as in the introduction letter given along with the survey.  The school bus driver 

survey was confidential.  Drivers were asked to return the survey in a large box.  Of the 98 

surveys distributed, 41 were returned or 42%.  The school bus driver survey can be found in 

Appendix E of this report. 

Not only do parents contribute to idling in the school zone, school buses do too.  Studies 

routinely discuss the harmful effects of diesel exhaust in the school zone.  Studies state not only 

how emissions from school buses affect the outdoor air quality, but the exhaust can also 

permeate inside the schools through air conditioning intakes.  When creating school bus loading 

and unloading zones, schools should take into consideration the location of these outdoor air 

intakes that carry the exhaust throughout the school.   
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ESTIMATION OF IDLING IMPACTS FOR BRYAN ISD SCHOOL BUSES  

The findings from the survey of school bus idling described in this chapter enabled 

researchers to estimate the approximate idling emissions and fuel consumption impacts of school 

bus idling in the BISD, and the potential for fuel and cost savings and emissions reduction due to 

the implementation of an idle reduction policy. The survey results were compiled and the daily 

idling time for the entire fleet, on an average weekday, was estimated to be approximately 

66 hours in the morning (a.m. idling) and 46 hours in the afternoon (p.m. idling). The daily 

emissions impact (for a.m. and p.m. idling) was estimated for key pollutants—Oxides of 

Nitrogen (NOx), Volatile Organic Compounds (VOCs), and Carbon Monoxide (CO), as shown 

in Table 26. The idling emissions rates used for these calculations were based on EPA’s 

MOBILE6 emissions model for Brazos County. Composite rates were used to take into account 

model year distributions among the school bus fleet. The fuel consumption due to the idling was 

also calculated, based on the average idling fuel consumption rate obtained from EPA’s MOVES 

emissions model. These calculations are also presented in Table 26. The annual emissions and 

fuel consumption were also estimated, assuming 250 days of bus operation (since BISD runs its 

buses all year).  

 
Table 26. Estimation of emissions and fuel consumption due to Bryan ISD school bus idling  

Description 
Pollutant (tons) Fuel Consumption 

(gal) Nox VOC CO 
Daily AM Idling  0.002 0.0003 0.001 56.6 
Daily PM Idling  0.002 0.0003 0.001 39.5 
Annual Total  1.17 0.15 0.66 24031.8 

 

Potential Benefits of Idle Reduction 

The findings from this rough analysis indicate that idling from school buses has a 

sizeable impact in terms of NOx emissions (over a ton per year) and fuel consumption (over 

24,000 gallons wasted annually). If a fuel cost of $3.00 per gallon is assumed, this translates to 

approximately $72,000 in fuel costs. The implementation of an idle reduction policy that reduces 

idling by 50% can help save approximately $36,000 in fuel and over half a ton of NOx emissions 

each year. Even a 25% reduction in idling can save around 6,000 gallons of fuel and a third of a 

ton of NOx annually.  
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Air Quality Awareness, School Bus Drivers 

As noted in the in Chapter 3 regarding parental awareness of air quality, it is important to 

understand the baseline awareness of any issue you wish to improve awareness of.  The ability to 

measure improvements in awareness levels can go along way at showing progress toward goals 

to improve awareness.  More importantly however, is the measure of behavior modification.  If 

drivers, parents, and professional modify their idling behavior in large part because of an 

awareness campaign, you have found the recipe of a successful campaign.   

Tables 27 through 31 provide a glimpse of current measures of issues related to idling 

and environmental awareness.  The response percentages are similar to those of the parent 

surveys.  As show in Table 27, most respondents (63%) believe air pollution is the biggest 

environmental problem in our area or region.  The good news show in Table 28 is that slightly 

more than 77% of respondents are very or somewhat interested in the air quality issue they 

believe to the biggest environmental problem in our area.  Survey respondents being interested in 

the topic leads to interest in being educated on the topic of air quality.  Table 29 also reflects a 

willingness to be open to new information as only a small portion of survey respondents are 

“very informed” on the topic of air quality. 

 
Table 267. If you had to choose from the following categories, what would you say is the 

biggest environmental problem in the Brazos Valley? 

 
Response 
Percent 

Response 
Count 

Air Pollution 63.3% 19 

Water Pollution 13.3% 4 

Ground and soil pollution 30.0% 9 

Other (please specify) 5 

answered question 30 
skipped question 11 

 
Table 28. How interested would you say that you are in air quality issues? 

 
Response 
Percent 

Response 
Count 

Very interested 37.5% 15 

Somewhat interested 35.0% 14 

Neutral 20.0% 8 

Not very interested 7.5% 3 

Not at all interested 0.0% 0 

answered question 40 
skipped question 1 
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Table 29. How informed would you say that you are about air quality issues in Texas? 

 
Response 
Percent 

Response 
Count 

Very informed 15.0% 6 

Somewhat informed 37.5% 15 

Neutral 35.0% 14 

Not very informed 12.5% 5 

Not at all informed 0.0% 0 

answered question 40 
skipped question 1 

 
 
Table 30. To the best of your knowledge, which of the following is the greatest source of air 

pollution in your community? 

Answer Options 
Response 
Percent 

Response 
Count 

Pollution emissions from oil refineries 2.8% 1 

Pollution emissions from manufacturing plants 5.6% 2 

Exhaust from cars, trucks and buses 77.8% 28 

Dust from construction 19.4% 7 

Dust and other emissions from farming and ranching 5.6% 2 

Other (please specify) 3 

answered question 36 
skipped question 5 

 
Table 31. How interested would you be in learning simple ways to improve air quality in 

your school zone? 

 
Response 
Percent 

Response 
Count 

Very interested 35.0% 14 

Somewhat interested 35.0% 14 

Neutral 17.5% 7 

Not very interested 12.5% 5 

Not at all interested 0.0% 0 

answered question 40 
skipped question 1 

 

 
As show in Table 31, survey respondents believe exhaust from cars, trucks, and buses to 

be the primary source of pollution in our community.  Table 32 shows 70% of respondents are 

either “very interested” or are “somewhat interested” in learning simple ways to improve air 

quality in their school zones.  As primary contributors of poor air quality in their school zones, 

school bus drivers play a key role in improving the school zone air quality. 
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ESTIMATION OF IDLING IMPACTS DUE TO PARENTS’ IDLING 

The survey of parents’ idling habits during afternoon pick-up (described in Chapter 3) 

was used to conduct a rough analysis of emissions and fuel consumption impacts at the Sam 

Rayburn Middle School and Mitchell Elementary School. Based on the findings from the idling 

survey, the total daily afternoon idling for all parents’ vehicles was estimated at 52 hours per day 

at the Sam Rayburn Middle School. The emissions impact of this idling (for NOx, VOC, and 

CO) was estimated based on rates for Brazos County from the MOBILE6 emissions model. Fleet 

composite rates were used, and averaged between passenger cars and pickup trucks, to obtain 

rates representative of the vehicle fleet. The fuel consumption rates were estimated in a similar 

manner, using data from EPA’s MOVES emissions model. The daily estimated fuel consumption 

and emissions for the Sam Rayburn Middle School are as shown in Table 32. The annual 

emissions and fuel consumption were also estimated by assuming 180 days of idling per year 

(the number of mandatory days of school attendance in Texas).  

Since the idling data were not available for parents at Mitchell Elementary School, the 

annual emissions and fuel consumption impact were extrapolated from the findings for the 

middle school. The calculations were based on the assumption of similar idling patterns, and 

based on the ratio of student enrollment (873 students in the middle school and 459 in the 

elementary school). These finding are also shown in Table 32.  
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Table 32.  Estimation of emissions and fuel consumption due to parents’ afternoon idling  

Description 

Pollutant (tons) Fuel 
Consumption 

(gal) Nox VOC CO 

Sam Rayburn - Daily Observed  0.0001 0.0001 0.0033 24.1 

Sam Rayburn - Annual Estimated 0.026 0.024 0.585 4330.6 

Mitchell Elementary - Annual Estimated (Extrapolated 
from Enrollment data) 0.013 0.013 0.308 2276.9 

Estimated Annual Total 0.039 0.037 0.893 6607.5 
 

As shown in the table, afternoon idling by parents’ cars for the two schools together 

contribute to nearly a ton of Carbon Monoxide emissions and over 6,000 gallons of wasted fuel. 

Thus, the reduction of idling near schools can also potentially reduce emissions and save fuel.  
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CHAPTER 5: RECOMMENDATIONS 

INCREASE AWARENESS  

While researchers were distributing the surveys to willing participants, parents and 

teachers commented they were interested in the topic of air quality and congestion in their school 

zone.  Many asked, “Well, what can be done about it?”  The answer is simple—there are many 

things that can be done to educate those in the school zone.  The challenge is modifying their 

behavior.  During most months, when school is in session, temperatures can be high – 85 degress 

and upwards to the mid-90’s in the afternoon.  To ask a parent to turn off their car and possibly 

risk offending them is a challenge to say the least.  However, many student organizations have 

experienced receptive and understanding parents once approached.  Many independent school 

districts in the San Antonio region have school zone idle reduction programs.  They have found 

success through a positive approach.  Students and Parent Teacher Organizations organize 

“Green Teams.”  Using a cardboard fan as their print hand-out they are able to share idle 

reduction education materials that also help the parents being asked to turn off their air 

conditioner.  The tool will educate and help cool them off during the heat.  Some teams are able 

to raise money for battery powered water spray fans.  These special rewards are given to those 

parents who sign a “no idle” promise that states they will always turn their car off in the school 

zone.  Recommendations are as follows: 

• Create an awareness program. 

• Form a “Green Team.” 

• Define campaign goals and messages. 

• Define your audiences. 

o Parents. 

o School bus drivers. 

o School administrators. 

• Develop outreach strategies. 

• Implement an idle reduction awareness program. 

• Provide handouts to parents about the effects of idling in the school zone. 

• Measure your success through surveys. 

 



 

 30

 

Figure 2. Marketing Cycle 

 

 See Figure 2 for an example of a marketing and outreach plan cycle.  Provided in 

Appendix F through Appendix J are examples of successful idle reduction campaign and 

materials developed by each campaign.   
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APPENDIX A: 
AMERICAN TRANSPORTATION RESEARCH INSTITUTE 

COMPENDIUM OF IDLING REGULATIONS 
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APPENDIX B: 

TEXAS EDUCATION CODE - SECTION 42.155.  
TRANSPORTATION ALLOTMENT 
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Texas Education Code - Section 42.155.  
Transportation Allotment 

 

§ 42.155. TRANSPORTATION ALLOTMENT.   

(a) Each district or county operating a transportation system is entitled to allotments  

for transportation costs as provided by this section. 

(b)  As used in this section: (1)  "Regular eligible student" means a student who  

resides two or more miles from the student's campus of regular attendance, measured 

along the shortest route that may be traveled on public roads, and who is not classified as 

a student eligible for special education services. 

  (2)  "Eligible special education student" means a  

student who is eligible for special education services under Section 29.003 and who 

would be unable to attend classes without special transportation services. 

(3)  "Linear density" means the average number of regular eligible 

students transported daily, divided by the approved daily route miles traveled by the 

respective transportation system. 

(c)  Each district or county operating a regular transportation system is entitled to 

an allotment based on the daily cost per regular eligible student of operating and  

maintaining the regular transportation system and the linear density of that system.  In 

determining the cost, the commissioner shall give consideration to factors affecting the 

actual cost of providing these transportation services in each district or county.  The 

average actual cost is to be computed by the commissioner and included for consideration 

by the legislature in the General Appropriations Act.  The allotment per mile of approved 

route may not exceed the amount set by appropriation. 

(d)  A district or county may apply for and on approval of the commissioner 

receive an additional amount of up to 10% of its regular transportation allotment to be 

used for the transportation of children living within two miles of the school they attend 

who would be subject to hazardous traffic conditions if they walked to school.  Each 

board of trustees shall provide to the commissioner the definition of hazardous conditions 

applicable to that district  

and shall identify the specific hazardous areas for which the allocation is requested.  A 

hazardous condition exists where no walkway is provided and children must walk along 
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or cross a freeway or expressway, an underpass, an overpass or a bridge, an uncontrolled 

major traffic artery, an industrial or commercial area, or another comparable condition. 

(e)  The commissioner may grant an amount set by appropriation for private or 

commercial transportation for eligible students from isolated areas.  The need for this 

type of transportation grant shall be determined on an individual basis and the amount 

granted shall not exceed the actual cost.  The grants may be made only in extreme 

hardship cases.  A grant may not be made if the students live within two miles of an 

approved school bus route. 

(f)  The cost of transporting career and technology education students from one 

campus to another inside a district or from a sending district to another secondary public 

school for a career and technology program or an area career and technology school or to 

an approved post-secondary institution under a contract for instruction approved by the 

agency shall be reimbursed based on the number of actual miles traveled times the 

district's official extracurricular travel per mile rate as set by the board of trustees and 

approved by the agency. 

(g)  A school district or county that provides special transportation services for 

eligible special education students is entitled to a state allocation paid on a previous 

year's cost-per-mile basis.  The maximum rate per mile allowable shall be set by 

appropriation based on data gathered from the first year of each preceding biennium.  

Districts may use a portion of their support allocation to pay transportation costs, if 

necessary.  The commissioner may grant an amount set by appropriation for private 

transportation to reimburse parents or their agents for transporting eligible special 

education students.  The mileage allowed shall be computed along the shortest public 

road from the student's home to school and back, morning and afternoon.  The need for 

this type transportation shall be determined on an individual  

basis and shall be approved only in extreme hardship cases. 

(h)  Funds allotted under this section must be used in providing transportation 

services. 

(i)  In the case of a district belonging to a county transportation system, the 

district's transportation allotment for purposes of determining a district's foundation 

school program allocations is determined on the basis of the number of approved  
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daily route miles in the district multiplied by the allotment per mile to which the county 

transportation system is entitled. 

(j)  The Texas School for the Deaf is entitled to an allotment under this section.  

The commissioner shall determine the appropriate allotment. 

(k)  Notwithstanding any other provision of this section, the commissioner may 

not reduce the allotment to which a district or county is entitled under this section 

because the district or county provides transportation for an eligible student to and from a 

child-care facility, as defined by Section 42. 002, Human Resources Code, or a 

grandparent's residence instead of the student's residence, as authorized by Section 

34.007, if the transportation is provided within the approved routes of the district or 

county for the school the student attends. 

 

Added by Acts 1995, 74th Leg., ch. 260, § 1, eff. May 30, 1995.   

Amended by Acts 1997, 75th Leg., ch. 1071, § 17, eff. Sept. 1,  

1997;  Acts 2001, 77th Leg., ch. 169, § 4, eff. Sept. 1, 2001;   

Acts 2003, 78th Leg., ch. 201, § 32, eff. Sept. 1, 2003. Section:  Previous  42.104  42.105  42.106  42.151  42.152  42.153  42.154  42.155  42.156  42.157  42.158  42.251  42.2511  42.2512  42.2513  Next 
Explanation of Hazardous Routes Evaluation Criteria 

Regular route bus service is provided to students based upon eligibility criteria as set 

forth by school district policy. 

Hazardous Transportation Review 

The Texas Education Agency provides funding guidelines to school districts to evaluate 

areas within 2 miles of schools.  The guidelines are: 

A. Regular Students – those regular and special education students who do not require 

special transportation services (as addressed under subsection "B" of this section) [TEC, Sections 

25.036, 34.011, and 42.155(b)(1) and (d)] 

1. Eligible student riders (including transfers as addressed below) must: 

a. legally reside two or more miles from their campus of regular attendance as measured 

along the shortest route that may be traveled on public roads [hereinafter, "two-or-more-mile 

student"]; or  
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b. legally reside in a designated area within two miles of their campus of regular 

attendance which, as determined by the respective district's board of trustees (see subsection "A 

5" of "section "II" for related requirements), would subject them to hazardous traffic conditions 

if they walked to or from school [hereinafter, "hazardous-area student"], 

5. Student rider eligibility should be determined in accordance with the following: 

a. All distance measurements should be made in a reasonably accurate and consistent 

manner using the shortest route that may be traveled on public (not private) roads between an 

established prominent landmark at the respective student's campus (preferably, the flag pole or 

main entrance to the campus) and the private road/driveway or walkway/main entrance to the 

student's legal residence. However, local district policy regarding student rider eligibility criteria 

may be more restrictive, such as establishing a two-mile radius or longer walking distance from 

the campus. 

b. Where one-way streets, no through streets, prohibited turns, or other comparable traffic 

restrictions exist along the route to or from school, the distance measured from home to school 

could differ significantly from the distance measured from school to home. In such instances, the 

longer of the two distance measurements may be used to establish rider eligibility for 

transportation allotment purposes. 

HAZARDOUS CONDITIONS  

The District may apply to the commissioner of education for an additional amount of up 

to 10% of its regular transportation allotment to be used for the transportation of students living 

within two miles of the school they attend who would be subject to hazardous traffic conditions 

if they walked to school. The Board or its designee shall provide to the commissioner the 

definition of hazardous conditions applicable to the District and shall identify the specific 

hazardous areas for which the allocation is requested. A hazardous condition exists where no 

walkway is provided and students must walk along or cross a freeway or expressway, an 

underpass, an overpass or a bridge, an uncontrolled major traffic artery, an industrial or 

commercial area, or another comparable condition. Education Code 42.155(d)  
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APPENDIX C: 
MITCHELL ELEMENTARY PARENT SURVEY 
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Dear Parent or Caregiver, 
 
The Texas Transportation Institute at Texas A&M University is conducting a study regarding 
parent driving patterns and wait times in and around school zones.   In addition, there are a few 
questions related to your thoughts on the environment and air quality. 
 
Mitchell Elementary has agreed to be a part of this voluntary survey and the results will be 
evaluated to better understand travel issues and wait times around Mitchell Elementary. 
 
After completing this survey, please return it by mail in the provided postage-paid envelope 
by May 30.  Your responses are very important to us and will be kept confidential.  No 
identifying information is collected during this survey.    
 
For questions regarding survey instructions or the survey itself, please contact research 
conductor, Ms. Michelle Hoelscher, Texas Transportation Institute, by phone at  
979-847-8724 or by email at m-hoelscher@tamu.edu, Texas A&M University. 
 
Thank you for time and participation in this survey! 
 
Sincerely, 
 
  
Michelle Hoelscher 
Texas Transportation Institute 
 
 
 
The Institutional Review Board (IRB) – Human Subjects in Research, Texas A&M University, 
has reviewed this research study.  For problems or questions regarding subjects’ rights, you may 
contact the IRB by phone at 979-458-4067 or by email at irb@tamu.edu.   
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Part I: General Background and Travel Information   
 
1. What is the grade level of the child who brought home this survey?  (K – 5) _____  
 
2. Is the child who brought home this survey male or female? 

 Male 
 Female 

 
3. How many children do you have in Kindergarten through 8th grade? 

______ # Children in Elementary School 

______ # Children in Middle School 

 
4. If you have a child in Middle School, what school do they attend? 

_________________ 
 

5. What is the nearest intersection to your home? (i.e., Longview Dr. and Grove Dr.) 

_________________________________ and ___________________________________ 

 
6. How far does your child live from school? 

 Less than ¼ mile 
 More than ¼ mile less than ½ mile 
 More than ½ mile less than 1 mile 
 More than 1 mile less than 2 miles 

 More than 2 miles 
 More than 5 miles 
 Don’t know 

 
Part II: Getting to School 
 
7. How many days per week does your child travel to school by each of the 

following methods? 

 Walk ______ days per week 
 Bike ______ days per week 
 School Bus _______ days per week 
 Family Vehicle (only with children from your family) ______ days per week 
 Carpool (riding with children from other families) _______ days per week 
 Other: ____________________ 
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8. How long does it normally take for your morning trip to Mitchell Elementary 

school? If you do not drive your child to or from school, skip to question 14. 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 
9. During your morning trip to school, how much time is related to traffic or 

congestion near the school zone? 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 
10. How many minutes before the morning bell rings does your child typically arrive 

to school? 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 

11. If you arrive earlier than 10 minutes before the morning bell rings, is it to avoid 
congestion? 

 Yes 
 No 
 

12. How long do you wait in line to drop off your child at the designated drop-off 
area? 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 

13. During the time you are waiting in the drop-off line time as stated above, is your 
car turned on? 

 Yes, the entire time 
 Yes, but only part of the time 
 No 

  



 
 

57 
 

 
Part III: Getting Home from School 
 
14. How many days per week does your child leave by each of the following 

methods? 

 Walk ______ days per week 
 Bike ______ days per week 
 School Bus _______ days per week 
 Family Vehicle (only with children from your family) ______ days per week 
 Carpool (riding with children from other families) _______ days per week 
 Other: ____________________ 

 
15. How long does it normally take to travel to pick up your child from school?  If 

you do not drive to pick up your child from school, please skip to question 20. 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 
16. How many minutes before the afternoon bell rings do you typically arrive to 

pick up your child from school? 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 
17. Do you arrive early to pick up your child from school to avoid traffic 

congestion? 

 Yes 
 No 

 

18. Of that time picking up your child from school, how much time is related to 
traffic congestion near the school zone? 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 
 
19. How long do you wait in line to pick up your child at the designated pick-up 

area? 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 
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20. During the time you are waiting in the pick-up line as stated above, how long is 
your car turned on? 

 Yes 
 Yes, but only half the time 
 No 
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Part IV:  Walk, Bike or Bus – Child Transportation 
 
21. Has your child asked you for permission to walk or bike to/from school? 

 Yes 
 No 

 
22. At what grade would you allow your child to walk or bike without an adult to/from 

school? 

 Grade (K – 8) _______________________ 
 I would not feel comfortable at any grade (please explain below) 

 ____________________________________________________ 
 

23. At what grade would you allow your child to walk or bike with an adult to/from school? 

 Grade (K – 8) _______________________ 
 I would not feel comfortable at any grade (please explain below) 

_____________________________________________________ 
 
24. Do you live where school bus service is provided? 

 Yes 
 No 

 
25. Has your child asked you for permission to ride the school bus? 

 Yes 
 No 

 
26. At what grade would you allow your child to ride the school bus to/from school? 

 Grade (K – 8) _______________________ 
 I would not feel comfortable at any grade (please explain below) 

______________________________________________________ 
 
27.  If you live where there is no bus service, would you allow your child to ride the bus if it 

were offered? 

 Yes 
 No  
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28. If you have bus service, which of the following issues affect your decision to not allow 

your child to ride the bus to school? (check all that apply) 
 

 Distance 
 Convenience of driving 
 School bus a.m. pick-up time too early 
 School bus a.m. pick-up time too late 
 Child’s participation in before-school activities 
 Do not have flexible work hours 
 Flexible work hours allow me to drive my child to school 
 On-board safety (i.e., seatbelts, behavior)  
 Travel safety  (i.e., crash, bus breakdown) 
 Other: ____________________ 

 
29. If you have bus service, which of the following issues affect your decision to not allow 

your child to ride the bus home from school? (check all that apply) 
 

 Distance 
 Convenience of driving 
 School bus arrives at home too early 
 School bus arrives at home too late 
 Child’s participation in after-school activities 
 Do not have flexible work hours 
 Flexible work hours allow me to pick up my child from school 
 On-board safety (i.e., seatbelts, behavior) 
 Travel safety (i.e., crash, bus breakdown) 
 Other: ____________________ 

 
30. In your opinion, how much does your child’s school district encourage or discourage 

school bus ridership? 
 

 Strongly encourage 
 Encourage 
 Neither 
 Discourage 
 Strongly discourage 

 
Part V:  Environment & Air Quality 
 
31. If you had to choose from the following categories, what would you say is the biggest 

environmental problem in the Brazos Valley? 

 Air pollution 
 Water pollution 
 Ground and soil pollution 
 Other (specify): ______________________ 
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32. How interested would you say that you are in air quality issues? 

 Very interested 
 Somewhat interested 
 Neutral 
 Not very interested 
 Not at all interested 

 
33. How informed would you say that you are about air quality issues in Texas? 

 Very informed 
 Somewhat informed 
 Neutral 
 Not very informed 
 Not at all informed 

 
34. Thinking of the air quality in your local area, how would you rate it on a scale where 1 

is very good and 10 is very bad? 
 

<very good> 1      2      3      4      5      6      7      8      9      10 <very bad> 
  
35. To the best of your knowledge, which of the following is the greatest source of air 

pollution in Texas?   

 Pollution emissions from oil refineries 
 Pollution emissions from manufacturing plants 
 Exhaust from cars, trucks and buses 
 Dust from construction 
 Dust and other emissions from farming and ranching 
 Other (specify): _______________________________ 

 
36. To the best of your knowledge, which of the following is the greatest source of air 

pollution in your community?   

 Pollution emissions from oil refineries 
 Pollution emissions from manufacturing plants 
 Exhaust from cars, trucks and buses 
 Dust from construction 
 Dust and other emissions from farming and ranching 
 Other (specify): _______________________________ 

  
37. How interested would you be in learning simple ways to improve air quality in your 

school zone? 

 Very interested 
 Somewhat interested 
 Neutral 
 Not very interested 
 Not at all interested 
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Part VI: The following information is for statistical purposes only.  All of your 
answers are very important to us.  This information will not be used in any way 
to identify you. 
 
38. What is your age? 

 16 – 24 
 25 – 34 
 35 – 44 
 45 – 54 
 55 – 64 
 65 and over 

 
39. What is your gender? 

 Male 
 Female 

 
40. Please describe your household type: 

 Married with child(ren) 
 Single parent family 
 Other (specify): _________________ 

 
41. Including yourself, how many people live in your household? 
 

____________ 
 
42. All together, how many motor vehicles (including cars, vans, trucks, and motorcycles) 

are available for use by members of your household? 
 

_____________ 
 
43. What is the make, model and year of the primary vehicle used for school transport? 

 Make _____________________ (i.e., Chevrolet, Honda, Buick) 

 Model _____________________ (i.e., Malibu, Accord, Skylark) 

 Year _____________ (i.e., 1985, 1999, 2003) 
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44. What category best describes your occupation? 

 Professional / Managerial 
 Technical 
 Sales / Retail 
 Administrative / Clerical 
 Manufacturing 
 Stay-at-home parent 
 Seeking work 
 Other (specify): ________________ 

 
45. What is the last year of school you have completed? 

 Less than high school 
 High school graduate 
 Some college / vocational 
 College graduate 
 Postgraduate degree 

 

46. What is the best estimate of your hourly wage rate? 

 Less than $10 
 $10.01 to $15 
 $15.01 to $20 
 $20.01 to $30 
 $30.01 to $40 
 $40.01 to $50 
 $50.01 to $60 
 $60.01 to $100 
 Over $100 

 
Thank you for your time! 
 
Comments: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________ 
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APPENDIX D: 

SAM RAYBURN MIDDLE SCHOOL PARENT SURVEY 
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Dear Parent or Caregiver, 
 
The Texas Transportation Institute at Texas A&M University is conducting a study 
primarily regarding parent driving patterns and wait times in and around school zones.   
In addition, there are a few questions included that are related to your thoughts on air 
quality. 
 
Sam Rayburn Middle School has agreed to be a part of this voluntary survey and the 
results will be evaluated to better understand travel issues and wait times around your 
school zone. 
 
After completing this survey, please return it by mail in the provided postage-paid 
envelope by May 30.  Your responses are very important to us and will be kept 
confidential.  No identifying information is collected during this survey.    
 
For questions regarding survey instructions or the survey itself, please contact research 
conductor, Ms. Michelle Hoelscher, Texas Transportation Institute, by phone at  
979-847-8724 or by email at m-hoelscher@tamu.edu, Texas A&M University. 
 
Thank you for time and participation in this survey! 
 
Sincerely, 
 
  
Michelle Hoelscher 
Texas Transportation Institute 
 
 
 
The Institutional Review Board (IRB) – Human Subjects in Research, Texas A&M 
University, has reviewed this research study.  For problems or questions regarding 
subjects’ rights, you may contact the IRB by phone at 979-458-4067 or by email at 
irb@tamu.edu.   
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Part I: General Background and Travel Information 
 
1. What is the grade level of the child who brought home this survey?  (6 – 8) _____  
 
2. Is the child who brought home this survey male or female? 

 Male 
 Female 

 
3. How many children do you have in Kindergarten through 8th grade? 

______ # Children in Elementary School 

______ # Children in Middle School 

 
4. If you have children in Elementary School, what school do they attend? 

__________________________________ 

 

5. What is the nearest intersection to your home? (i.e., Longview Dr. and Grove Dr.) 

_________________________________ and ___________________________________ 

 
6. How far does your child live from school? 

 Less than ¼ mile 
 More than ¼ mile less than ½ mile 
 More than ½ mile less than 1 mile 
 More than 1 mile less than 2 miles 
 More than 2 miles 
 More than 5 miles 
 Don’t know 
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Part II: Getting to School 
 
7. How many days per week does your child travel to school by each of the 

following methods? 

 Walk ______ days per week 
 Bike ______ days per week 
 School Bus _______ days per week 
 Family Vehicle (only with children from your family) ______ days per week 
 Carpool (riding with children from other families) _______ days per week 
 Other: ____________________ 

 
8. How long does it normally take for your morning trip to Rayburn Middle 

school? 
 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 
 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 
9. During your morning trip to school, how much time is related to traffic or 

congestion near the school zone? 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 
 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 
10. How many minutes before the morning bell rings does your child typically arrive 

to school 
 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 

11. If you arrive earlier than 10 minutes before the bell rings, is it to avoid 
congestion? 

 Yes 
 No  
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12. How long do you wait in line to drop off your child at the designated drop-off 

area? 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 
 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 

13. During the time you are waiting in the drop-off line, as stated above, is your car 
turned on and running? 

 Yes, the entire time 
 Yes, but only part of the time 
 No  

 
 
Part III: Getting Home from School 
 
14. How many days per week does your child leave school by each of the following 

methods? 

 Walk ______ days per week 
 Bike ______ days per week 
 School Bus _______ days per week 
 Family Vehicle (only with children from your family) ______ days per week 
 Carpool (riding with children from other families) _______ days per week 
 Other: ____________________ 

 
15. How long does it normally take to travel to pick up your child from school?  

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 
16. How many minutes before the afternoon bell rings do you typically arrive to 

pick up your child from school? 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 

17. Of that time picking your child up from school, how much time is related to 
traffic congestion near the school zone? 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 
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18. Do you arrive early to pick up your child from school to avoid traffic 

congestion? 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 
19. How long do you wait in line to pick up your child at the designated pick-up 

area? 

 Less than 5 minutes 
 5 – 10 minutes 
 11 – 20 minutes 

 21 – 30 minutes 
 More than 30 minutes 
 Don’t know / Not sure 

 
20. During the time you are waiting in the pick-up line as stated above, how long is 

your car turned on? 

 Yes 
 Yes, but only half the time 
 No 

 
 
Part IV:  Walk, Bike or Bus – Child Transportation 
 
21. Has your child asked you for permission to walk or bike to/from school? 

 Yes 
 No 

 
22. At what grade would you allow your child to walk or bike without an adult 

to/from school? 

 Grade (K – 8) _______________________ 
 I would not feel comfortable at any grade (please explain below) 

 ____________________________________________________ 
 

23. At what grade would you allow your child to walk or bike with an adult to/from 
school? 

 Grade (K – 8) _______________________ 
 I would not feel comfortable at any grade (please explain below) 

_____________________________________________________ 
 
24. Do you live where school bus service is provided? 

 Yes 
 No 
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25. Has your child asked you for permission to ride the school bus? 

 Yes 
 No 

 
26. At what grade would you allow your child to ride the school bus to/from school? 

 Grade (K – 8) _______________________ 
 I would not feel comfortable at any grade (please explain below) 

______________________________________________________ 
 
27.  If you live where there is no bus service, would you allow your child to ride the 

bus if it were offered? 

 Yes 
 No  

 
28. If you have bus service, which of the following issues affect your decision to not 

allow your child to ride the bus to school? (check all that apply) 
 

 Distance 
 Convenience of driving 
 School bus p.m. drop-off  time too early 
 School bus p.m. drop-off time too late 
 Child’s participation in after-school activities 
 Do not have flexible work hours 
 Flexible work hours allow me to pick my child up from school 
 On-board safety (i.e., seatbelts, behavior)  
 Travel safety  (i.e., crash, bus breakdown) 
 Other: ____________________ 

 
29. If you have bus service, which of the following issues affect your decision to not 

allow your child to ride the bus home from school? (check all that apply) 
 

 Distance 
 Convenience of driving 
 School bus arrives at home too early 
 School bus arrives at home too late 
 Child’s participation in after-school activities 
 Do not have flexible work hours 
 Flexible work hours allow me to pick up my child from school 
 On-board safety (i.e., seatbelts, behavior) 
 Travel safety (i.e., crash, bus breakdown) 
 Other: ____________________ 
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30. In your opinion, how much does your child’s school district encourage or 

discourage school bus ridership? 
 

 Strongly encourage 
 Encourage 
 Neither 
 Discourage 
 Strongly discourage 

 
 
Part V:  Air Quality 
 
31. If you had to choose from the following categories, what would you say is the 

biggest environmental problem in the Brazos Valley? 

 Air pollution 
 Water pollution 
 Ground and soil pollution 
 Other (specify): ______________________ 

 

32. How interested would you say that you are in air quality issues? 

 Very interested 
 Somewhat interested 
 Neutral 
 Not very interested 
 Not at all interested 

 
33. How informed would you say that you are about air quality issues in Texas? 

 Very informed 
 Somewhat informed 
 Neutral 
 Not very informed 
 Not at all informed 

 
34. Thinking of the air quality in your local area, how would you rate it on a scale 

where 1 is very good and 10 is very bad? 
 

<very good> 1      2      3      4      5      6      7      8      9      10 <very bad> 
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35. To the best of your knowledge, which of the following is the greatest source of air 

pollution in Texas?   

 Pollution emissions from oil refineries 
 Pollution emissions from manufacturing plants 
 Exhaust from cars, trucks and buses 
 Dust from construction 
 Dust and other emissions from farming and ranching 
 Other (specify): _______________________________ 

 
36. To the best of your knowledge, which of the following is the greatest source of air 

pollution in your community?   

 Pollution emissions from oil refineries 
 Pollution emissions from manufacturing plants 
 Exhaust from cars, trucks and buses 
 Dust from construction 
 Dust and other emissions from farming and ranching 
 Other (specify): _______________________________ 

  
37. How interested would you be in learning simple ways to improve air quality in 

your school zone? 

 Very interested 
 Somewhat interested 
 Neutral 
 Not very interested 
 Not at all interested 

 
 
Part VI: The following information is for statistical purposes only.  All of 
your answers are very important to us.  This information will not be used 
in any way to identify you. 
 
38. What is your age? 

 16 – 24 
 25 – 34 
 35 – 44 
 45 – 54 
 55 – 64 
 65 and over 

 
39. What is your gender? 

 Male 
 Female 
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40. Please describe your household type: 

 Married with child(ren) 
 Single parent family 
 Other  

 
41. Including yourself, how many people live in your household? 
 

____________ 
 

42. All together, how many motor vehicles (including cars, vans, trucks, and 
motorcycles) are available for use by members of your household?  ___________ 

 
43. What is the make, model and year of the primary vehicle used for school 

transportation? 

 Make _____________________ (i.e., Chevrolet, Honda, Buick) 

 Model _____________________ (i.e., Malibu, Accord, Skylark) 

 Year _____________ (i.e., 1985, 1999, 2003) 

 
44. What category best describes your occupation? 

 Professional / Managerial 
 Technical 
 Sales / Retail 
 Administrative / Clerical 
 Manufacturing 

 Stay-at-home parent 
 Seeking work 
 Other (specify): 

________________ 
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45. What is the last year of school you have completed? 

 Less than high school 
 High school graduate 
 Some college / vocational 
 College graduate 
 Postgraduate degree 

 

46. What is the best estimate of your hourly wage rate? 

 Less than $10 
 $10.01 to $15 
 $15.01 to $20 
 $20.01 to $30 
 $30.01 to $40 
 $40.01 to $50 
 $50.01 to $60 
 $60.01 to $100 
 Over $100 

 
 
Thank you for your time! 
 
Comments (include positive or negative comments on the new relocation of entrance 

and exit ramps from Highway 6 in front of Sam Rayburn): 

________________________________________________________________________

________________________________________________________________________

______________________________________________________ 

  



 

2 
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APPENDIX E: 
SCHOOL BUS DRIVER SURVEY 
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Dear Transportation Provider, 
 
The Texas Transportation Institute at Texas A&M University is conducting a study regarding 
school bus travel and wait times in and around school zones.  Additionally, we have added a few 
questions regarding thoughts on environment and air quality.  A complimentary survey of 
parents’ choice of travel modes, driving patterns, and wait times is being conducted May 20 
through May 23 at Sam Rayburn Middle School and Mitchell Elementary. 
 
This survey is voluntary and confidential.  Participation in this survey will in no way affect your 
employment status.  Your responses will be kept confidential and no identifying information is 
asked during this survey.  After completing this survey, please place in the return box 
marked “Texas Transportation Institute” located at the Bryan ISD Transportation 
Services front desk. 
 
For questions regarding survey instructions or the survey itself, please contact research 
conductor, Ms. Michelle Hoelscher, Texas Transportation Institute, by phone at (979) 847-8724 
or by email at m-hoelscher@tamu.edu, Texas A&M University. 
 
Thank you very much for time and participation in this survey! 
 
Sincerely, 
  
Michelle Hoelscher 
Texas Transportation Institute 
 
The Institutional Review Board (IRB) – Human Subjects in Research, Texas A&M University, 
has reviewed this research study.  For problems or questions regarding subjects’ rights, you may 
contact the IRB by phone at 979-458-4067 or by email at irb@tamu.edu.   

 

 
Part I: The Morning Route (Route 1) 
 
1. What is the year, make and model of your bus? 

Year: _____________ 

Make: ____________ 

Model: ____________ 

 

2. What time do you arrive at the school bus yard for the a.m. shift? 

___:____ a.m. 
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3. At what time do you start the bus engine and prepare for the route? 

___:___ a.m. 
 
4. At what time to you leave the yard to begin your route? 

___:___ a.m. 
 
5. About what time do you reach your first stop? 

___:____ a.m. 
 
6. What time do you reach your last stop? 

___:____ a.m. 
 

7. Your route is done – what time do you arrive to school for the first morning run? 

___:____ a.m. 
 
8. How many minutes does it take the students to unload your bus? 

 1 – 5 minutes 
 6 – 10 minutes 
 11 – 15 minutes 
 More than 15 minutes 

 
9. Once the students have unloaded, how much longer are you in the school loading zone? 

 1 – 5 minutes 
 6 – 10 minutes 
 11 – 15 minutes 
 More than 15 minutes 

 
10. Does the school bus remain running during the time students are unloading and while 

you are waiting to depart the school loading zone? 

 Yes 
 No 

 
11. During your first a.m. route, do you experience traffic? 

 Light traffic 
 Moderate traffic 
 Heavy traffic 
 Traffic frequently effects my route schedule 
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Part II: The Morning Route (Route 2) 
 
12. What time do you depart school drop #1 to begin your second route?  

____:_____ a.m. 
 
13. At what time do you start the bus engine and prepare for the route? 

____:____ a.m. 
 
14. At what time to you leave the yard to begin your route? 

____:____ a.m. 
 
15. About what time do you reach your first stop? 

____:____ a.m. 
 
16. What time do you reach your last stop? 

____:____ a.m. 
 

17. Your route is done – what time do you arrive to school for second morning run? 

____:____ a.m. 
 
18. How many minutes does it take the students to get off the bus? 

 1 – 5 minutes 
 6 – 10 minutes 
 11 – 15 minutes 
 More than 15 minutes 

 
19. Once the students have unloaded, how much longer are you in the school loading zone? 

 1 – 5 minutes 
 6 – 10 minutes 
 11 – 15 minutes 
 More than 15 minutes 

 
20. Does the school bus remain running during the time students are unloading and while 

you are waiting to depart the school loading zone? 

 Yes 
 No 
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21. During your a.m. route, do you experience traffic? 

 Light traffic 
 Moderate traffic 
 Heavy traffic 
 Traffic frequently effects my route schedule 

 
Part III:  The Afternoon Ride Home    
 
22. What time do you arrive at the school bus facility for the p.m. shift? 

___:____ p.m. 

23. At what time do you start the bus engine and prepare for the afternoon trip? 

___:___ p.m. 
 
24. At what time to you leave the yard for the afternoon route? 

___:___ p.m. 
 
25. What time to you typically arrive at school to pick up the for the afternoon bus route? 

___:___ p.m. 

 
26. How many minutes does it take the students to load your bus once the afternoon school 

bell rings? 

 1 – 5 minutes 
 6 – 10 minutes 
 11 – 15 minutes 
 More than 15 minutes 

 
27. Once the students have all loaded, how much longer are you in the school bus loading 

zone? 

 1 – 5 minutes 
 6 – 10 minutes 
 11 – 15 minutes 
 More than 15 minutes 

 
28. Will the engine be running during the time students are loading and while you are 

waiting to depart the school loading zone? 

 Yes 
 No 
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29. During your afternoon route, do you experience traffic? 

 Light traffic 
 Moderate traffic 
 Heavy traffic 
 Traffic frequently effects my route schedule 

 
Part IV: Environment & Air Quality 
 
47. If you had to choose from the following categories, what would you say is the biggest 

environmental problem in the Brazos Valley? 

 Air pollution 
 Water pollution 
 Ground and soil pollution 
 Other (specify): ______________________ 

 

48. How interested would you say that you are in air quality issues? 

 Very interested 
 Somewhat interested 
 Neutral 
 Not very interested 
 Not at all interested 

 
49. How informed would you say that you are about air quality issues in Texas? 

 Very informed 
 Somewhat informed 
 Neutral 
 Not very informed 
 Not at all informed 

 
50. Thinking of the air quality in your local area, how would you rate it on a scale where 1 

is very good and 10 is very bad? 
 

<very good> 1      2      3      4      5      6      7      8      9      10 <very bad> 
  
51. To the best of your knowledge, which of the following is the greatest source of air 

pollution in Texas?   

 Pollution emissions from oil refineries 
 Pollution emissions from manufacturing plants 
 Exhaust from cars, trucks and buses 
 Dust from construction 
 Dust and other emissions from farming and ranching 
 Other (specify): _______________________________ 
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52. To the best of your knowledge, which of the following is the greatest source of air 
pollution in your community?   

 Pollution emissions from oil refineries 
 Pollution emissions from manufacturing plants 
 Exhaust from cars, trucks and buses 
 Dust from construction 
 Dust and other emissions from farming and ranching 
 Other (specify): _______________________________ 

  
53. How interested would you be in learning simple ways to improve air quality in your 

school zone? 

 Very interested 
 Somewhat interested 
 Neutral 
 Not very interested 
 Not at all interested 

 
 
Comments about your route, traffic safety observances or general information related to 
travel and route safety: 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

________________________________ 

 

THANK YOU FOR YOUR TIME! 
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APPENDIX F: 

TEXAS CLEAN SCHOOL BUS PROGRAM 
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What is the Texas Clean School Bus Program? 
The Texas Clean School Bus Program is a comprehensive program designed to improve the health of schoolchildren and bus drivers by reducing 
emissions of diesel exhaust from school buses. The program, offered by the Texas Commission on Environmental Quality (TCEQ), is designed to: 

• l Award grants for eligible projects that reduce pollutants from diesel exhaust. 
• l Educate school district personnel about options that can improve the school bus fleet and benefit health and the environment. 
• l Educate school district personnel about the emissions and potential health impacts associated with diesel bus idling, with a goal of 

eliminating unnecessary idling. 

Why should we pay attention to emissions from school buses? 
Air pollution from diesel vehicles has health implications for everyone, but children are especially susceptible because they breathe more air rela-
tive to their body weight and their respiratory systems are still developing. 
Diesel exhaust contains small particles, known as fine particulate matter, as well as smog-forming and toxic air pollutants. Exposure to diesel 
exhaust can aggravate asthma, allergies, and respiratory problems. Some studies suggest that long-term exposure increases the risk of lung 
cancer. 

How do I get funding to upgrade my school bus? 
Funding is available through the Texas Clean School Bus Program to all public school districts and charter schools in Texas that operate one or 
more diesel-powered school buses, or a transportation system provided by a countywide school district. The grant funds cover the purchase and 
retrofitting of emission-reduction devices. 
All sizes of diesel-powered school buses are eligible for grant funding. The bus proposed for retrofit must operate on a regular daily route to and 
from a school and have at least five years of remaining useful life, unless the applicant agrees to remove the retrofit device at the end of the life of 
the bus and install the device on a different eligible bus. The program encourages applicants to reuse an operational retrofit device on another 
vehicle when retiring a retrofitted bus. Applicants must certify in the application that each specific bus retrofit project meets the eligibility 
requirements. 

What retrofits are available? 
School districts have several ways to retrofit their buses with newer technology that helps to reduce emissions. Some options are listed below: 
Closed crankcase filtration system: 
A closed crankcase filtration system is a device that uses an air filter to trap particulate matter. By installing a closed crankcase filtration system, 
particulate-matter emissions can be reduced inside a bus by 80 percent. 
Diesel particulate filter: 
A diesel particulate filter can be installed between the engine and the exhaust pipe of a diesel-powered bus. The filter is effective in reducing 
particulate-matter emissions by 60 to 90 percent. 
Diesel oxidation catalyst: 
An oxidation catalyst is a type of advanced catalytic converter for diesel vehicles. Oxidation catalysts can perform on either regular diesel or ultra-
low sulfur diesel fuel. This type of retrofit can reduce particulate-matter emissions by 20 to 40 percent. 
Partial flow-through filter: 
A partial flow-through filter uses a two-stage filter to trap and reduce particulate matter. This filter can reduce particulate-matter emissions by more 
than 70 percent. 

How much money can a school district qualify to receive?Your school district’s grant amount depends on which retrofit device is selected for each 

school bus. Visit our Web site <www.texascleanschoolbus.org> for the most current conditions regarding the total amount a school district may 

apply for and the limits on how much money can be reimbursed for each retrofit device
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APPENDIX G: 

CONROE, TX ISD 
SCHOOL BUS IDLE REDUCTION 
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APPENDIX H: 
PLANO, TX – EXTENDING SCHOOL BUS SERVICE POLICY 
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APPENDIX I: 
MINNESOTA IDLE REDUCTION PROGRAM INFORMATION 
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APPENDIX J: 
IDLE REDUCTION CAMPAIGN REPORT 
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MISSISSAUGA, CANADA
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