
1

ENHANCING POMONA’S URBAN FOREST

CL
EA

N
 &

 G
RE

EN
 S

CH
O

O
LS

JUNE, 2019



2



In 2016, Clean & Green Pomona 
received a grant from California 
ReLeaf to plant trees at Pomona 
Unified School District elementary 
schools, in state-designated disad-
vantaged communities.  The project 
was the first major greening effort 
by our community-based non-profit 
whose mission is to clean up and 
green up Pomona’s industrial zones 
and neighboring communities.  

Since 2012, Clean & Green 
Pomona has advocated for healthy 
environments in the city, success-
fully reforming land use regulations 
related to waste and recycling 
facilities, gaining stricter enforce-
ment of regulations for industrial 
operators, eliminating the use of 
diesel school buses by the district, 
and eliminating over 20 miles of 
designated truck routes in the city.  
The California ReLeaf grant allowed 
us to expand our involvement to 
neighborhoods where we had not 
previously worked, and focus on 
addressing community conditions 
through a greening project with 
tangible results.
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Pomona, a city of over 150,000 
people in eastern Los Angeles 
County, suffers from some of 
the highest pollution burdens in 
California.  CalEnviroScreen 3.0, 
the state’s most recent model for 
determining relative cumulative 
pollution burden exposures at the 
neighborhood level, describes a 
number of exposure challenges for 
Pomona residents.  Approximately 
half of the city has cumulative pol-
lution burden levels in the top 10% 
of census tracts in California, with 
all but two neighborhoods being in 
the top 40%.  

Of particular concern is air pol-
lution, such as particulate matter, 
where all census tracts are within 
the top 20% statewide, and diesel 
particulate matter, where all census 
tracts have exposures within the 

top 30% statewide.  

The high concentration of particulate matter (PM) has been a partic-
ular focus of Clean & Green Pomona, and was a primary factor in encour-
aging the school district to eliminate the use of diesel buses as well as our 
advocacy for the elimination of truck routes.  While the overall impact of 
these actions on PM levels are small, they play a vital role in raising aware-
ness and developing local leadership in supporting cleaner air - an effort 
that is extended by this tree planting project.  Similarly, while our planting 
of over 400 trees has tangible, calculated benefits in terms of greenhouse 
gas reduction, air quality improvements, and other environmental bene-
fits, the process has also been critical to raising awareness and apprecia-
tion of trees in our city.

The planting and establishment of 410 trees in a mid-sized city has 
a modest quantitative impact on the physical environment.  The 2,402 
tonnes of greenhouse gases reduced through direct sequestration trans-
lates to approximately 60 tonnes per year of CO2 sequestered over the life 
of the tree.  According to data from the Environmental Protection Agency, 
this is equivalent to removing 13 automobiles from the roadway for the 
next 40 years.  Due to management efficiency and the extensive use of 
volunteer labor, the cost effectiveness of grant resources is $11.07 per 
tonne of greenhouse gas reduced.

Benefits to the 
Pomona 
Environment

Species
Number 
of trees

Biomass 
(tonnes)

Carbon dioxide 
Sequestered 

(tonnes)
Runoff Reduced 
(cubic meters)

O3 Removed 
(kilograms)

PM 2.5 Removed 
(kilograms)

Cercis canadensis 48 0.90 0.93 337.50 176.70 2.70

Ginkgo biloba 51 34.30 67.94 1,287.20 866.60 15.40

Jacaranda mimosifolia 40 31.80 62.25 1,206.30 704.20 10.90

Platanus acerifolia 14 53.40 104.52 857.60 391.20 5.70

Quercus agrifolia 96 138.90 273.09 2,512.50 2,250.80 67.70

Quercus ilex 97 196.50 384.03 3,530.90 2,917.70 81.60

Quercus lobata 64 755.50 1,509.43 4,989.20 1,369.50 14.60

Total 410 1,211.30 2,402.19 14,721.20 8,676.70 198.60

Preliminary results calculated by Clean & Green Pomona using I-Tree Planting, v. 1.20; calculated for trees alive at end of granting period.

Estimated benefits of trees planted through California ReLeaf Grant – over a 40-year period.
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climate change.  Analysis of data 
from Cal-Adapt, suggests that the 
number of days with temperatures 
exceeding 101 degrees F may 
double in number by 2090.  This 
is likely to amplify the impact of 
electricity savings related to cooling 
buildings.  

The trees planted with this 
grant also have a positive effect 
on the removal of air pollutants, 
notably particulate matter and 
ozone.  The kilograms removed and 
prevented as a result of these trees 
make important contributions to 

Carbon dioxide emission reductions due to energy savings are far 
more modest.  This is due to the vast majority of trees (70%) being located 
in playground areas, well away from buildings.  In addition, electricity sav-
ings realized from reduced cooling needs due to shading of nearby trees, 
are mitigated by the need for increased heating during cool months.  

However, these calculations fail to consider a number of factors.  
First, the model merely considers proximity to building as opposed to the 
characteristics of the building envelope.  For example, trees at Madison 
Elementary were strategically planted in front of south-facing windows 
of administrative offices, to offer relief for spaces that are well-known to 
overheat from sunlight (shown on the cover of this report).  The impact 
of shade in these locations will be more substantial than trees that shade 
concrete block walls.  

Second, the model fails to consider the likelihood of increased ex-
treme heat events in Pomona through the rest of this century due to 

Species
Number 
of trees

Electricity saved for 
Cooling buildings 

(MWh)

Fuel saved for 
Heating buildings 

(MMBTU)

Carbon Dioxide 
Emissions Avoided 

due to energy  
savings (tonnes)

PM 2.5 Avoided 
due to energy 
savings (kilo-

grams)
Cercis canadensis 48 14.78 -98.70 -1.04 2.2
Ginkgo biloba 51 29.07 -100.20 2.85 4.2
Jacaranda mimosifolia 40 19.30 -82.40 1.06 2.8
Platanus acerifolia 14 3.50 -6.90 0.61 0.5
Quercus agrifolia 96 75.58 -518.90 -6.05 6.7
Quercus ilex 97 37.28 -294.20 -4.97 5.3
Quercus lobata 64 105.46 -366.10 10.17 15.4

Total 410 284.98 -1,467.40 2.64 41.30
Preliminary results calculated by Clean & Green Pomona using I-Tree Planting, v. 1.20; calculated for trees alive at end of granting period.

Estimated impact on energy consumption in nearby buildings due to trees planted  through California ReLeaf 
Grant – over a 40-year period.

ENHANCING POMONA’S 
URBAN FOREST
The 10 schools that re-
ceived trees from Clean & 
Green Pomona  have some 
of the highest pollution 
burdens in the state.
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ameliorating the serious conditions 
with these pollutants in Pomona.  

There are a number of other 
localized benefits of the tree plant-
ing within the community.  Pomona 
has by far the lowest percentage 
of land area protected by tree 
canopy in the Pomona Valley, and 
substantially more impervious sur-
face.  This contributes to increased 
localized temperatures from heat 
island effects, and increased storm-
water runoff in comparison to our 
neighbors.  Children growing up 
in Pomona are less likely to have 
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Alcott Elementary

Allison Elementary

Arroyo Elementary

Barfield Elementary

Harrison Elementary

Kellogg Elementary

Kingsley Elementary

Madison Elementary

Philadelphia Elementary

San Antonio Elementary

Increase in School Playground Trees

Existing Playground Trees Playground Trees Added by Clean & Green Pomona
Source:  I-Tree Landscape v. 4.0.1 analysis 
using 2011 land cover data.

Analysis does not include all trees at school or all trees planted and established.  Trees 
existing or added to front yard landscapes at schools not included.

convenient access to private yards or parks with substantial green space 
than many neighboring communities.  Schools represent the landscape 
where exposure to vegetated open space is most likely.  As such, they play 
an oversized role in terms of their impact in young peoples’ lives.

While many of the schools in Pomona have generous turf areas for 
playground, they typically contain few trees.  An analysis of playgrounds 
planted at the 10 schools included in this grant reveal substantial increas-
es in trees, ranging from 130% to 2500% increases in playground trees.  In 
total, Clean & Green Pomona’s work represents an increase in playground 
trees of 517% at partner schools.  These 10 schools serve 34% of PUSD 
elementary students, at total of 5,329 students in 2018-19.

POMONA’S PLAYGROUNDS 
LACKED TREES PRIOR TO OUR 
PROJECT
Clean & Green Pomona’s  tree 
planting initiative resulted in a five-
fold increase in playground trees 
at 10 different elementary schools.  
The average school received 34 
new playground trees.
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A central goal of this project was to increase volunteerism within 
Pomona and lengthen the reach of Clean & Green Pomona as a commu-
nity organization.  Our planting model focused on recruitment of school 
families, faculty, and staff for participation in Saturday morning planting 
days.  These individuals constituted the majority of 1,107.5 volunteer 
hours reported for the project.  These volunteers were supported by a 
strong cadre of Clean & Green Pomona volunteers, which typically num-
bered 8-20 individuals at each planting day.  This group included active 
board members as well as volunteers recruited from the area via social 
media and professional contacts.  Two organizations in particular provided 
substantial volunteer resources in this regard:  Commercial Door Compa-
ny, a Pomona-based business, and California State Polytechnic University, 
Pomona, through their student organizations.  

Efforts were made to directly engage elementary students in the 
planting.  Events were often held in conjunction with “Saturday school” 
so typically dozens of students were participating.  In addition to planting, 
students had the opportunity to participate in an art project, painting a 
sign used to name a tree they helped plant.  The goal was to encourage 
a sense of ownership and care for the trees amongst the students at the 
school.  Anecdotal observations suggest this was effective, as subsequent 
field visits revealed many students playing in the trees and talking about 
their names.

For many within this group, this represented their first volunteer ser-
vice in Pomona, and we saw many volunteers attending multiple planting 
days at various schools.  Some individuals have continued to participate 

Impact on  
Volunteerism

in other Clean & Green Pomona 
activities and we routinely receive 
inquiries from people seeking to 
volunteer with tree plantings or 
other projects.  When we have not 
had opportunities for involvement, 
we have been able to refer these 
individuals to other community 
organizations or events, such as 
Pomona Beautiful who conducts 
weekly cleanups, or the annual 
Pomona Beautification Day.

VOLUNTEERS FACILITATED ALL  
ASPECTS OF THE PROJECT
Clean & Green Pomona board members 
and regular volunteers led all planting 
efforts, including tree delivery, provid-
ing tools, demonstrating planting, and 
providing supplemental watering.

Families at the schools were the 
primary source of volunteers for tree 
plantings.
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In addition to the training of 
volunteers as part of the planting 
day events, the project included 
the development of age-appropri-
ate curricula for partner schools 
on urban forestry issues.  Clean & 
Green Pomona partnered with the 
Lyle Center for Regenerative Studies 
at California State Polytechnic 
University, Pomona, to develop this 
urban forestry curricula for elemen-
tary students.  

Graduate students in the Lyle 
Center’s interdisciplinary regener-
ative studies program worked with 
the Center’s Director and Clean & 
Green Pomona member, Dr. Kyle 
D. Brown, to develop educational 
materials for 4th-6th grade stu-
dents using a project-based learn-
ing approach to understanding the 
benefits and challenges associated 
with urban forests in Southern 
California.  

Project-based learning (PBL) 
begins with giving students a need 
to know more about a topic by 
making the issue relevant to their 
lives, and encouraging them to ask 
questions that drive their learning.  
Students develop understanding 
through activities that lead to an-
swers to their questions, discussion 
about those answers, and further 
inquiry to refine their thinking, 
and reflection on the experience.  
These components are effective at 
preparing students with “21st cen-
tury skills” such as critical thinking, 
collaboration and communication.

Lyle Center students developed topics that were of interest to them, 
and used the school campus as a laboratory for learning.  They were chal-
lenged to connect their curricula to California’s Next Generation Science 
Standards for upper elementary school students.  Topics included:

Urban Heat Island Effect.  Angelica Rocha designed a curricula that 
challenged students to draw upon their own experiences of hot summers 
in southern California, and measure the impact of trees on microclimate.  
Students recorded surface temperatures in different parts of the campus 
to see the effect of reflection, absorption, shading and transpiration on 
the local environment.

Wildland Fires.  Cassidy Furnari developed an interactive board game 
to help students evaluate the impacts of wildland fires on southern Cali-
fornia ecosystems and communities.  Students managed forests within the 

game and witnessed the effects of 
different management strategies in 
the intensity and spread of fires.  

Tree Diseases and Pests.  Emily 
Nelson’s “The Tree has a Cold” 
curriculum combined learning how 
to identify urban tree species with 
activities that describe common 
pests and diseases that impact tree 
health.  The program included field 
note books for each student to 
record their observations of trees 
on their school campus, and a Jeop-
ardy style trivia game.

Tree Droppings.  Malik Rivers leveraged young peoples’ interests in 
what they find on the ground to understand tree morphology.  The activity 
included walks through the school campus to observe and collect seeds, 
leaves and other tree droppings.  These were analyzed and compared, and 
students were challenged to determine the purpose of each dropping, 
its shape or other characteristics.  The activity concluded with students 
making art pieces using the droppings collected.

Forest impacts on Urban Runoff.  Stuart Nealy developed an interac-
tive game to help understand the impact of urban forests on stormwater 
runoff.  After watching a video on the value of urban green spaces, the 
students were challenged to predict which landscape types would do a 
better job at sequestering rain water.  He designed a “water wall neigh-

Urban Forest  
Education

“Project-based learning 
(PBL) begins with giving 
students a need to know 
more about a topic by 
making the issue relevant 
to their lives, and encour-
aging them to ask ques-
tions that drive their 
learning.”
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borhood experiment” that had students design different runoff pathways 
with varying extents of vegetation.  Water was then released down the 
wall and the time needed for the water to complete the pathway was 
recorded.

In February, 2018, the Lyle Center students piloted the curriculum in a 
series of four workshops for an after-school program at Vista del Valle Ele-
mentary School in Claremont Unified School District, a neighboring school 
district to Pomona Unified, which includes many students who live in Po-
mona.  They reflected on their experiences, and offered recommendations 
for modifications to the curricula.  This work was presented to teachers 
and administrators in Pomona and Claremont Unified School Districts and 
made available for their use in the classroom.  

WILDLAND FOREST  
MANAGEMENT GAME
An interactive board game to help  
students evaluate the impacts of wild-
land fires on southern California  
ecosystems and communities. 

STORMWATER RUNOFF 
EXPERIMENT
Students design different 
runoff pathways with vary-
ing extents of vegetation.

TREES AND THE URBAN 
HEAT ISLAND
Measuring the impact of 
trees on local temperatures.

The school campus is used as a labora-
tory for learning about trees.
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Clean & Green Schools has also been instrumental in building capacity 
for our organization.  At the time of application for the California ReLeaf 
grant, Clean & Green Pomona was an informal collection of environmental 
activists.  While some of its members had experience in the non-profit and 
academic sectors obtaining and managing grants, the organization lacked 
capacity to receive funds and had not managed a project of this scope.  
We obtained Pomona Community Foundation as our fiscal sponsor and 
quickly established protocols for managing grant funds and running the 
project, entirely through volunteer labor.  The experience was rewarding 
for both individuals and the organization, and it became clear that Clean 

& Green Pomona could be effective 
in administering these types of 
community improvement pro-
grams.  As a result, the organization 
made a decision to incorporate as a 
non-profit and did so in early 2019.

Clean & Green Pomona has 
continued to grow in its capacity 
and expand its efforts.  In March, 
2019, we partnered with California 
Air Resources Board and the Strate-
gic Growth Council to host the first 
Clean Transportation Workshop in 
Pomona.  This partnership has led 

our organization to look more closely at additional greenhouse gas reduc-
tion fund programs, and in May, 2019 we convened city leaders and other 
non-profits in the community to form a working group that is actively 
pursuing additional grant funding through the Strategic Growth Coun-
cil.  In addition to being the catalyzing organization in this effort, Clean & 
Green Pomona intends to play a lead role in specific components of future 
proposals.

Considering the scope of this project for an organization of our size, 
this project encountered surprisingly few challenges.  Administratively, the 
challenge of working with an outside organization as our fiscal sponsor, 
and the lack of up-front funding presented minor challenges, which were 
overcome thanks to dedication and support of Clean & Green Pomona 
members.  Logistical support for planting day events went smoothly, 
thanks to dedication of our partners at Commercial Door Company, who 
provided equipment for delivery of trees, and the staff at Pomona Unified 

The Clean & Green Schools 
project has directly contributed 
to future efforts by Clean & Green 
Pomona and the City of Pomona.  

As a result of the project and 
broad participation across the 
community, the organization has 
established a voice for urban forest-
ry efforts within the city.  Four city 
council representatives participated 
in planting days, resulting in our 
work being recognized at city coun-
cil meetings.  Subsequently, the city 
staff has consulted Clean & Green 
Pomona on various urban forestry 
issues, and there is renewed inter-
est in re-foresting the city.  

Pomona has experienced 
dramatic decline in the number of 
street and park trees over the past 
10 years, due to a combination of 
drought and declining resources.  
However, the city is now actively 
pursuing planting programs and 
grant money.  Two council mem-
bers have been using their own dis-
cretionary funds for planting trees 
in their district, and in April, 2019, 
Clean & Green Pomona provided 
training for a Council Member’s 
project to plant 30 trees as part of 
Pomona Beautification day.    

Future Urban  
Forestry Efforts & 
Increased  
Organizational  
Capacity

“...it became clear that 
Clean & Green Pomona 
could be effective in ad-
ministering these types of 
community improvement 
programs.  As a result, 
the organization made a 
decision to incorporate as 
a non-profit and did so in 
early 2019.”
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School District who dug holes for our events.  Participation of families at 
schools was a bit uneven, with events in December yielding few partici-
pants.  Fortunately, our cadre of Clean & Green Pomona volunteers, with 
support from local University students, allowed these events to succeed.

Perhaps our greatest challenges were presented by weather and soil 
conditions at one school.  Pomona received very little precipitation, and 
experienced unseasonably warm weather during the 2017-18 planting 
season.  As a result we were providing supplemental water for new trees, 
much earlier than expected.  Access to water in these playground areas is 
limited, so we formed a watering crew who would fill 5-gallon buckets and 
deliver them to trees via a pickup truck.  Our volunteers had to work much 
more frequently than expected through the first half of 2018, but we were 
effective in establishment.  Of the 15 trees which had died at the end of 

the granting period, only 3 deaths 
are attributed to lack of water.  
These trees were located in areas 
where irrigation was not reaching, 
so supplemental water was the 
only source.  

The project has had a very low 
mortality rate to date of 3%.  Some deaths were attributed to insufficient 
water, a few to lawn mowers or maintenance practices, and others to poor 
planting.  Almost half of the trees that have died were planted at Kellogg 
Elementary, the site of our first planting event in December, 2017.  To date 
we have lost 7 of the 32 trees planted (22%).  While trees planted in the 
front of the school have thrived, the playground trees have struggled.  All 
the lost trees were located in the playground area, and trees that have 
survived, are not thriving.  Despite being the first trees planted, their 
growth has lagged considerably behind trees at other sites.  During plant-
ing, it was observed that the ground was challenging to dig, and that part 
of town is known for its heavy clay soils.  It is believed that soil conditions 
on this field are contributing to the challenges of establishment in this 
location, whereas the soil in the front of the school has been modified and 
amended considerably over the years, allowing for better establishment.  
As a result of these struggles, the decision was made to not replace the 
lost trees on this site, or in other locations where irrigation was proving 
insufficient or maintenance practices posing too much of a hazard.
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