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SOLANO AVENUE ELEMENTARY 
A Design for Physical Health
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ABOUT THE DESIGNER

Daniel Scheir is a second year graduate student in the 
Master of Landscape Architecture program at Cal Poly 
Pomona. Prior to entering graduate school, Daniel earned 
his Bachelors of Arts in Environmental Studies from Ithaca 
College located in Ithaca, NY. 

Daniel found his way to landscape architecture after 
multiple internships with urban planning departments on 
the east coast.

As an active person with a passion for health and 
fitness, Daniel looks to apply his education in landscape 
architecture by designing public spaces that encourage 
physical activity, play, health, and happiness. 

For all inquiries, feel free to contact Daniel via email. 

Email: dscheir@cpp.edu
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INTRODUCTION

The physical health of children is largely influenced by the 
surrounding physical environment (Rahman et al., 2011). 
Children spend 35 to 50 hours each week at school, and 
much of their physical development is determined by the 
activities they partake in and the built environment around 
them (National Research Council, 2004).

The physical environment impacts childhood development 
through various modes:

Children are more susceptible to negative impacts from 
exposures than adults. Exposure to air polluiton may 
have detrimental long term effects on children, and 
can exacerbate asthma and other respiratory issues. 
Contaminants found in water can affect the gastrointestinal 
and central nervous systems of children. Noise exposure 
is associated with many symptoms in children including 
a stress response, headaches, sleep deprivation, 
elevated blood pressure and heart rate, poor reading 
comprehension, and poor long-term memory.

Schoolyard desgin can greatly impact the quantity and 
quality of physical activity that children participate in. High 
quantities of asphalt can cause sedentary behavior, further 
perpetuating issues of childhood obesity and poor physical 
development. 

Lastly, access to healthy foods can also decrease the 
prevalence of childhood obesity. This access is often 
unevenly distributed in cities based on income level. 

• Exposure to pollution - air, water, noise

• Level of physical activity

• Access to healthy foods



4

aedcc0

Improved No Change Worsened

LOS ANGELES OBESITY RATE TREND FROM 2003-2014

22%
30%

48%

0 5 10 15 20 25 30 35 40

LOS ANGELES OBESITY PREVALENCE AS IT RELATES TO FOOD SECURITY

Secure Low Security

PERCENTAGE

Very Low Security

25%

29%

35.4%

(Scheir, 2019)

(Scheir, 2019)

Data: USC

Data: LADPH, 
2015

BACKGROUND / CONTEXT

Elementary school consists of crucial developmental years 
that determine healthy habits later in life. Obese children 
are seven to ten times more likely to become obese adults 
(Raney, 2019).

Unfortunately, childhood obesity rates in Los Angeles have 
increased significantly in the last 20 years. According to a 
study released by the Los Angeles County Department of 
Public Health, childhood obesity increased from 18.9% in 
1999 to 23.0% in 2007 (2011). A separate study performed 
by USC showed that between 2003 and 2014, 30% of tracts 
in Los Angeles continued to worsen, and another 48% 
made no progress in reducing childhood obesity rates 
(USC).

State law limits the placement of new school sites within 
500 feet of a freeway and high volume roadways (CARB, 
2005). This is because traffic pollutants are in highest 
concentration within this zone (CDC, 2013). Proximity to 
freeways can result in lower levels of physical activity due 
to increased asthma, respiratory, and cardiovascular issues. 

In Los Angeles County, only 28.7% of children aged 6-17yrs 
meet physical activity recommendations each week (Raney, 
2019). Also, 10.9% of children in that range are completely 
sedentary (Raney, 2019). Poor access to green outdoor 
space in many areas of Los Angeles perpetuates this issue. 

Access to fresh healthy foods is unevenly distributed in 
Los Angeles, and the overall health of children is directly 
affected. In 2010 South Los Angeles had 60 grocery stores 
for approximately 1.3 million residents (Goulding). West 
Los Angeles had nearly double that amount for roughly 
half the number of people (Goulding). 
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Goal

Improve the physical well-being and long-term 
health of students at Solano Avenue Elementary 
and the surrounding community.

• Childhood obesity 

• Poor physical development

• Pollution Exposure

• Access to healthy foods
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School Site 24-33%
1-23%

34-42%
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55-77%

Freeways
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Miles

LEGEND HIGH RISK HEALTHY FITNESS ZONES

REGIONAL ANALYSIS

The physical health of LAUSD students is measured with a 
Physical Fitness Test (PFT) that is administered in 5th, 7th, 
and 9th grade. This map details the 2017-2018 academic 
year results for LAUSD5th graders. 

The PFT scores child fitness in the following categories:

Very low scores are categorized as “high risk”, and the child 
is in danger of developing a longterm unhealthy lifestyle. 

At Solano Avenue Elementary, 13% of children are 
in “high risk” for both aerobic capacity and body 
composition.

The perecntage of 5th graders in “high risk healthy fitness 
zones” is mapped by tract.

• Aerobic Capacity
• Body Composition
• Abdominal Strength and Endurance
• Trunk Extensor Strength and Flexibility
• Upper Body strength and Endurance
• Flexibility
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School Site 10-20%
0-9%

21-30%
31-40%
41-50%

61-70%
51-60%

71-80%
81-90%
91-100%

Freeways
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LEGEND POLLUTION BURDEN

REGIONAL ANALYSIS

Exposure to pollutants directly affects human physical 
health. The design of urban landscapes can result in high 
exposure to to the following pollutants:

Repeated long-term exposure to these pollutants has been 
shown to cause illness and harm to human physical health. 

Solano Avenue Elementary is situated in the top 100th 
percentile for worst pollution exposure.

The pollution burden percentile is mapped by tract.

• Ozone
• PM 2.5
• Diesel PM Emissions
• Drinking Water Contaminants
• Pesticides
• Toxic Releases from Facilities
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School Site
Freeways

Schools in Critical Pollution Zone
Schools NOT in Critical Pollution Zone
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LEGEND HIGH POLLUTION SCHOOLS

REGIONAL ANALYSIS

State mandate requires that new school developments be 
located further than 500 feet from existing freeways and 
high traffic roadways. This buffer describes a “critical zone” 
where air pollution from car and truck exhaust is most 
dense and most harmful. 

In Los Angeles County, 161 schools are located within the 
500 foot buffer. The children who attend these schools 
experience the highest possible exposure to air pollutants. 
These schools are in need of poor air quality mitigation 
infrastructure.

Solano Avenue Elementary is located directly adjacent the 
110 freeway, well within the 500 foot “critical zone”.

Schools within and outside the “critical zone” are mapped 
individually.
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School Site
Freeways

95th Percentile CES Score
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LEGEND HIGHEST RISK TRACTS

REGIONAL ANALYSIS

The burden of pollution exposure is often unevenly 
distributed to vulnerable populations. This means that the 
communities experiencing the greatest environmental 
threats have the fewest resources to address and deal with 
those issues.

Solano Avenue Elementary is in the 95th percentile of at 
risk communities.

CalEnviroscreen 3.0 community risk scores are mapped by 
tract.
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LEGEND

1/2 Mile Walkability

Residential Housing

Freeway

Attendance Boundary

Bus Routes

Bike Routes

Bus Stop

Grocery Store

School Site

FOOD ACCESS

NEIGHBORHOOD ANALYSIS

Proximity to healthy food sources is a main contributer to 
food insecurity. 

Lack of public transportation infrastructure limits access to 
the population that own private vehicles. 

1/2 mile is the range for walkable locations. 

The neighborhood surrounding Solano Avenue 
Elementary has very limited access to fresh food sources.
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LA RiverAttendance Boundary

WATER INFRASTRUCTURE

NEIGHBORHOOD ANALYSIS

Runoff is funneled to the Los Angeles River as fast as 
possible. 

Missed opportunity for infiltration and removal of 
contaminants. 

Solano Avenue Elementary is located at the base of a 
ravine. Storm drain infrastructure connects the school and 
neighborhood to the Los Angeles River.
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SITE ANALYSIS
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On-Campus (Access)

TREES & PERMEABILITY

SCALE: 1”= 60’

Steep vegetated hillsides surround the Solano Elementary 
schoolyard. 

Children only have access to a small patch of turf for 
recreation, the rest is asphalt. 

Very few trees are located within the school fence line. 

Impermeable surfaces make up 96% of the Solano 
Avenue Elementary property.
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SITE ANALYSIS

LEGEND CIRCULATION
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SCALE: 1”= 60’

The schoolyard and parking lot design maintain public 
access to the under freeway pedestrian tunnel. 

Drop-off and pick-up causes cars to back up along Solano 
Ave. and Amador Pl. 

Absence of signage and infrequent use of the under 
freeway tunnel has led to neglect of the access point and 
trash accumulation.
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LEGEND NOISE POLLUTION
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60 dB LAeq
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High Noise Intensity

Medium Noise Intensity

SITE ANALYSIS

Background noise levels above 55 dB LAeq in community 
and school settings are considererd a serious annoyance 
(Corra, 2009) and can contribute to:

Physical and vegetated barriers can reduce noise pollution 
from roadways (USDOT, 2017). 

All areas of the schoolyard experience noise pollution 
above the World Health Organization recommended 
levels.

• Sleep dysfunction
• Poor school performance 
• Poor communication
• Hearing impairment
• Increased annoyance
• Aggression
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OPPORTUNITIES / CONSTRAINTS
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Lowest Elevation Fencing

Freeway

Structures

Tunnel Access

Hillside Access

OPPORTUNITIES & CONSTRAINTS

SCALE: 1”= 60’

• Hardscape areas offer the opportunity to increase 
permeability and reduce UHI. 

• The under freeway tunnel offers the opportunity to 
improve community connection. 

• Neighborhing hillsides create the opportunity for 
schoolyard expanision. 

• Low elevation area creates opportunity for water 
capture and pollutant removal.

• Fencing creates barrier to surrounding hillsides and 
community. 

• The 110 freeway limits lateral expansion and the 
proximity to the schoolyard limits opportunities for 
pollution mitigation.

Opportunities

Constraints
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STAGE OF ROMANCE

(Scheir, 2019)
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Stage of Romance – Solano Avenue Elementary
 
Concept – A Nested Community
 
The landscape surrounding Solano Avenue Elementary is 
both striking and complex. A small community adjacent 
to Dodger Stadium and Elysian park sits nested within a 
ravine. The 110 Freeway slices through the center of this 
neighborhood and sits nearly on top of Solano Elementary. 

The nest-like sculpture presented here is symbolic of the 
way I perceived the community in relation to its natural 
surroundings. Wire is wrapped through the wooden 
structure symbolizing the hardscape infrastructure imposed 
by the 110 freeway. The physical distress seen within the 
wooden nest symbolizes the impact that the freeway 
infrastructure has had not only on the neighborhood’s 
appearance, but also on the communities connection to 
place and to Solano Elementary. 

Another theme conveyed through the sculpture relates 
to the necessity to stack functions with a future design. 
Due to the limited amount of space available at Solano 
Elementary, it is crucial that landscape features serve 
multiple purposes and functions. A design at Solano 
Elementary that does not utilize this concept will be unable 
to address all the issues present at the site.
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PRECEDENT CASE STUDY

Chester Arthur School is a public K-12 school located in 
the Graduate Hospital neighborhood of Philadelphia, 
Pennsylvania. Prior to the renovation, completed by SALT 
Design Studio in 2017, the schoolyard site was almost 
entirely hardscape. Play was concentrated in a small area 
with half of all use occurring in 9% of the schoolyard. The 
neighborhood surrounding Chester Arthur had a 20.7% 
childhood obesity rate, which is directly impacted by 
sedentary behavior. 

The objectives addressed through the schoolyard redesign 
were as follows:

• Increase usable recreation area and to increase 
physical activity and decrease childhood obesity 
rates.

• Improve ecological functionality through habitat 
creation and better stormwater management.

• Maintain adequate on-site parking.
• Minimize construction disturbance to not affect the 

school’s yearly schedule.
• Maximize outdoor learning and integrate the 

school’s STEM curriculum.

Post-construction figures (Buck et al., 2017):

• Vigorous activity increased by 60% for boys and 
160% for girls. 

• Vegetated area increased to 20.7% coverage 
across the site.

• Site can manage 28,000 gallons of stormwater for 
every 1.5” of rainfall over a 24-hour period.

• Noise levels decreased by 5.5 dB LAeq.
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DESIGN OBJECTIVES

• Mitigate exposure to environmental pollutants that 
impact physical and developmental health. 

• Decrease noise pollution.

• Increase physical activity through the design of 
unstructured play areas. 

• Improve access to healthy foods.
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DESIGN SITE PLAN
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PLAY
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• The traverse along the hillside adjacent to the 
schoolyard is gradual at an estimated 6% slope.
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• The uphill side of the challenge course has been left 
undeveloped to provide an adequate buffer that is 
densely planted. 

• To increase safety and eliminate potential access to the 
hillside from the highway, the K-rail will be replaced by 
a more robust and taller wall. 

• The challenge course is accessible via an ADA 
switchback trail.
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DESIGN FEATURES

• Paved surfaces and sport courts offer the opportunity 
for organized competitive ball play, which is a large 
contributor to moderate-vigorous physical activity 
(MVPA) in boys (Raney et al., 2019). 
 

• Earth berms help to deter noise pollution and increase 
the frequency of MVPA (Nicaise et al., 2012). 

• The addition of open green space to schoolyards has 
been shown to increase MVPA (Raney et al., 2019)

• Outdoor classrooms should be shaded and located 
near outdoor learning opportunities (Brittin et al., 2015).
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DESIGN FEATURES

• Elements found within the challenge course work to 
improve upper body strength, lower body strength, 
coordination, and self confidence. 

• Risky play is necessary for a child in order to develop 
risk-taking skills and learn how to cope with risky 
situations (Brussoni et al., 2012).
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School

Solano Avenue Elementary is estimated to produce
520 lbs. of food waste per week.

Food 
Waste

Compost Food Community DESIGN FEATURES

• Neighborhoods that have access to community gardens 
can promote both physical activity and healthful eating 
for residents (Rahman et al., 2011). 

• A pop-up outdoor restuarant encourages community 
use of The Nest schoolyard after school hours, while 
exposing members of the community to healthy eating 
options.
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DESIGN FEATURES

• Education outside of the classroom is associated with 
increased physical activity levels (Brittin et al., 2015). 

• Walking and cycling tracks are shown to increase 
physical activity levels when introduced to schoolyards 
(Brittin et al., 2015).  

• The Perch tree house provides another opportunity for 
risky play through climbing. 

• Elevated look outs from The Perch allow for prospect 
while providing refuge.  
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CONCLUSION

The Nest design at Solano Avenue Elementary 
aims to benefit the physical health of students and 
community by decreasing sedentary behavior and 
increasing access to healthy foods.
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