








Staff sizes vary from a few individuals to several dozen, depending on the scope of the orga-
nization’s activities and level of funding. Most rely heavily on volunteers to carry out many
activities, such as tree planting and educational efforts.*

( Trees Atlanta pointed out that the volunteer

coordinator is a critical staff member. This person
is responsible for recruiting volunteers for specific
projects and making sure the volunteers show up
and are properly trained. The volunteer coordina-
tor must have an efficient means of contacting
volunteers, such as an email notification system,
to fill specific project needs. Additionally, effective
volunteer coordinators must create and sustain
enthusiasm among the volunteers.

Other staff positions can include an education
program coordinator, various other program co-
ordinators, and a director of development. Larger
organizations often employ one or more profes-
sional arborists, urban foresters, and landscape
architects. Some also utilize a geographic informa-
tion system (GIS) to map the existing tree canopy
or the locations of trees planted under the auspices of the program. In addition, larger
organizations tend to have finance directors, as accounting and other financial matters can
involve over $1 million per year.

Caption to go here...

Lastly, it is necessary to develop a good recordkeeping system for cost components, market-
ing efforts, and planting activities, especially if funding is obtained from utilities desiring to
implement energy-efficiency programs. The paper trail would typically include such items
as:¥

» Application forms for participants to fill out

» A marketing program

» Educational materials (videos, brochures, classes, on-site visits, etc.)

» A tracking system for tree planting activities indicating where trees were planted, how
many trees were planted, species planted, follow-up inspections, etc.

» Expenses, by type of cost (program administration, trees, delivery of trees, marketing,
etc.)

The tree planting organization can expect to work with the utility to develop the necessary
tracking details.

36 For an overview of managing a nonprofit organization, see William Werther and Evan Berman, Third Sector Management, Wash-
ington, DC: Georgetown University Press, 2001.

37 See, for example, Tucson Electric Power Company, “Shade Tree Program,” filed in Arizona Corporation Commission Docket E-
01933A-07-0401, July 2, 2007.
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CONCLUSIONS

The Phoenix metropolitan area would benefit from the addition of
at least 100,000 new shade trees planted over the next ten years.

These trees would cost effectively reduce the heat gain in buildings and consequently re-
duce the air conditioning load that must be served by Arizona Public Service Company, Salt
River Project, and the City of Mesa electric utility.

A nonprofit community tree planting organization could be the principal vehicle for imple-
menting a large-scale tree planting effort. These types of organizations have successfully
operated in other communities.

FOCUS

A tree planting organization should focus on a few projects or goals and do them well. A
central goal for the Phoenix area is shading to save energy. Desert-adapted trees are most
appropriate for the Phoenix area, including such species as mesquites, desert willow, various
acacias, palo verde, ironwood, feather trees, and Texas ebony. To maximize air conditioning
energy savings, shade trees for southwestern areas should have a broad spreading form and
a dense crown and should shade windows, if possible. Trees should be planted within 10 to
15 feet of the west, east, or south side of the house, the west side being considered the best
location for energy savings. On average, one mature shade tree planted near a house would
save roughly 214 kWh of electricity per year.

Other goals and focal points may be appropriate, too, such as restoring habitat, increasing
public participation in neighborhood issues, and creating a more attractive urban design.

COMMUNITY RELATIONS

To be successful, community tree planting programs must respond to community needs and
draw from the community for essential inputs, such as volunteer labor. In addition, outreach
efforts can gain visibility for the organization. Partnering with other organizations can also
help raise the visibility of the organization and the program, plus provide an additional pool
of volunteers.

Programs employ a variety of strategies to gain and maintain community support and
increase their visibility within their communities. These strategies include recruitment of
volunteers and homeowners to participate in planting programs, educational programs,
targeting of specific market segments for tree planting, use of awards and events to draw at-
tention to the organization and its activities, and use of demonstration projects.

LOGISTICS AND SCALE

In order to shade the Phoenix area expeditiously, it will be necessary to operate on a large
scale, with at least 10,000 trees planted per year, on average. There is experience with large-
scale tree planting programs in other communities, which suggests that a large-scale effort
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in the Phoenix area is potentially within the capability of a community tree planting organi-
zation.

For a tree planting program to work, it is necessary to distribute large numbers of trees ef-
ficiently and ensure that trees are properly planted so that they are likely to survive. Many
tree planting programs subsidize trees for residential sites. In residential shade tree planting
programs, trees can be delivered to a central location for pick-up, homeowners may pur-
chase the trees directly, or the trees can be delivered to the planting site. In many programs,
volunteers plant trees on public property.

Education is a critical component of a shade tree planting program. Participants and vol-
unteers must be provided with information on how to plant and care for trees. Programs
use videos on their web sites, have classes or workshops, and provide written instructions.
It is also helpful to contact participants prior to tree delivery to provide planting and main-
tenance information and to explain where the trees should be planted to provide shade.
Follow-up inspections are useful in determining tree survival rates and whether trees are
actually shading buildings.

For large-scale tree planting programs, a significant financial commitment is needed. Many
community tree programs rely on donors — often local businesses and individuals — and on
grants from state or federal programs or from private foundations. If a tree planting program
focuses on energy savings from shade trees, the local electric utility can be an important
partner. Programs that focus on planting and maintaining municipal trees or maintaining
the urban forest on public land may receive a significant portion of their funding from city
government.

MANAGEMENT

A necessary ingredient in a successful tree planting program is a visionary director who
provides leadership, raises funds, and oversees the staff. The board should facilitate fund-
raising, provide general programmatic direction, provide expertise on trees and tree plant-
ing, and participate in organization events. Most community tree planting organizations rely
heavily on volunteers to carry out activities, such as tree planting and educational efforts;
thus, an effective volunteer coordinator is a key staff member. Staff sizes vary from a few
individuals to a dozen or more, depending on the scope of the organization’s activities and
level of funding. Larger organizations often employ a professional arborist, urban forester, or
landscape architect, and have a finance director.

SUMMARY OF BENEFITS

A large-scale shade tree program in the Phoenix area would endow the region with signifi-
cant benefits. First, it would cost effectively shade structures and reduce the demand for
electricity for air conditioning. This would, in turn, reduce utility fuel and operating costs.
Planting 10,000 shade trees at residential sites in the Phoenix area each year for 10 years
would result in annual energy savings of about 14,000 MWh after the trees mature.

Second, a higher-density urban forest would reduce storm water runoff, reduce pollutants
and suspended solids in surface water runoff, reduce sulfur dioxide, nitrogen dioxide, ozone,
carbon monoxide, and particulate matter in the atmosphere, and sequester carbon dioxide.

Third, urban trees provide aesthetic and wildlife benefits, plus contribute to the walkability
of neighborhoods as they shade houses and sidewalks.

And fourth, as shade trees reduce electricity consumption, carbon dioxide emissions from
power generation are reduced. For each 10,000 shade trees planted in the Phoenix area,
carbon dioxide emissions from power plants would decline by about 15,000 metric tons over
a 30-year period.
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ECONOMICS OF SHADE TREES

In Arizona, regulated utilities’ energy-efficiency programs must be cost-effective, that is, the
benefits must exceed the costs. Tucson Electric Power Company’s shade tree program has
been in place since 1992 and has demonstrated its cost-effectiveness.®

The stream of energy saved by shade trees over time depends on several factors: location of
the trees in relation to the building (shading the east, south, or west sides of the building),
size of the trees, growth rate of the trees, and survival rates of the trees.®

The benefits of a shade tree program with regard to saving energy include:

» Avoided utility fuel costs and operating and maintenance costs.
» Avoided or deferred costs of increasing generating capacity.

» Avoided costs of complying with existing or impending environmental regulations,
such as the costs of complying with carbon dioxide emission regulations from power
generation.

The costs of a shade tree program are:

» Full costs of trees, including any planting costs. Costs of irrigation water.

» Incremental maintenance costs (these costs may be negligible if the program partici-
pant perceives the trees as part of gardening activity undertaken for non-pecuniary
reasons).

» Tree program administrative costs.

To illustrate the relative costs and benefits of a shade tree program, we prepared an analy-
sis of the case where 10,000 trees are planted in Phoenix at the outset, using the following
parameters: a mature tree saves 214 kwh per year; trees grow and die over a 30-year time
horizon; and the annual survival rate corresponds to the schedule reported by the American
Public Power Association.“°

The following cost parameters are also used for this case: all costs are in constant 2009
dollars; each tree costs $45 at the time of planting, including program administrative costs;
watering costs are at current city of Phoenix water rates; and there are no tree maintenance
costs, reflecting the assumption that tree maintenance is part of a gardening hobby.

The electric utility will be able to avoid fuel and variable operating and maintenance costs at
the power plants that would reduce generation as a result of the energy savings attributable

38 See Arizona Corporation Commission Decision No. 70455, dated August 6, 2008.

39 Our City Forest reports a survival rate of 90% of trees planted since 1994: see http://d8crt.org/linkedfiles/tree flyerpdf. An Iowa
tree planting program found a survival rate of 91% three to four years after planting: see J.R. Thompson, D.J. Nowak, D.E. Crane, and
J.A. Hunkins, “lowa, U.S. Communities Benefit from a Tree-Planting Program: Characteristics of Recently Planted Trees,” Journal of Ar-
boriculture 30, no. 1 (January 2004): 1-9, see p. 4 and Tables 3 and 4. A more conservative survival schedule is provided by the American
Public Power Association: see “Tree Mortality & Growth Rate Factor,” American Public Power Association web site, www.appanet.org/
treeben/data/growthmortalitydata.asp.

40 “Tree Mortality & Growth Rate Factor,” American Public Power Association web site, www.appanet.org/treeben/data/growthmor-
talitydata.asp. We also assumed that trees would attain 50% of their shading capability in the sixth year after planting and 100% in the
thirteenth year.
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to the shade trees It is assumed that, on average, the marginal generation units have a heat
rate of 9,400 Btu per kWh; fuel (natural gas) costs are $5.00 per million Btuy, escalating at a
real rate of 2.7% per year; and operating and maintenance costs are $3 per MWh.

Transmission and distribution system losses are assumed to be 8%. Avoided carbon dioxide
emissions are assumed to be 900 pounds per MWh saved, and carbon dioxide emission
regulation compliance costs are assumed to be $20 per metric ton.

Looking over a 30-year time horizon and applying a 3% real discount rate, the present value
of the net benefits (benefits minus costs) is $681,000. Under these assumptions, the tree pro-
gram is cost-effective. But there is considerable uncertainty about many of the factors going
into the calculation — for example, future fossil fuel costs and future costs of complying with
carbon dioxide emission regulations are very uncertain.*

Lastly, another way to evaluate the net benefits of shade trees is to examine their effect

on property values. The idea is that the costs and benefits of trees on a piece of property,
including the aesthetic value of the trees and the value of trees in attracting wildlife, would
be capitalized into the sale price of the property. In a study of sales prices of single-family
houses in Baton Rouge, Louisiana, the presence of mature trees on the site was found to
have increased the sales price by about 2% .4 Kathleen Wolf reviewed several studies of the
impact of trees on residential property values and found that trees add between 2% and 15%
to the sale price of a property.# The variation in results reflects different study methods and
differences in areas studied.

41 There may also be benefits attributable to avoided or deferred costs of new generating capacity, but these benefits appear to be
small, based on the kW savings reported in Table 1.

42 Inreviewing the Tucson Electric Power Company shade tree program, we found that the factors that make the biggest difference
in costs and benefits are the assumed survival rates of trees, the kWh savings assumed per mature tree, and whether maintenance
costs are treated as part of a gardening hobby and thus assumed to be $0. Therefore, it is important to gather good information about
shade tree programs over time concerning these factors. Western Resource Advocates, “Initial Comments on Tucson Electric Power
Company’s Demand-Side Management Program Portfolio Plan,” Arizona Corporation Commission Docket No. E-01933A-07-0401, filed
October 10, 2007.

43 Jonathan Dombrow, Mauricio Rodriguez, and C. Sirmans, “The Market Value of Mature Trees in Single-Family Housing Markets,”
The Appraisal Journal 68 (January 2000): 39-43.

44  Kathleen Wolf, “City Trees and Property Values,” Arborist News, August 2007, http://www.naturewithin.info/Policy/Hedonics Ci-
tations.pdf.
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ADDITIONAL RESOURCES FOR TREE PLANTING PROGRAMS

» Alliance for Community Trees web site, http;//actrees.org/site/index.php. The alli-
ance’s mission is to support grassroots, citizen-based nonprofit organizations dedi-
cated to urban and community tree planting, care, conservation, and education.

» Home Depot Foundation, Stronger, Healthier Cities through Trees: A Resource
Guide, Atlanta, GA, 2007. The foundation is primarily focused on municipal tree plant-
ing programs; see its web site, www.homedepotfoundation.org.

» American Public Power Association’s Tree Power Report, a newsletter available at
www.appanet.org. The APPA’s focus is on tree programs of public power entities.

» Arbor Day Foundation web site, www.arborday.org.

» Tree Link web site, www.treelink.org, which provides networking and communications
tools for urban forestry professionals, nonprofits, government, and others.

» U.S. Environmental Protection Agency, Reducing Urban Heat Islands: Compendium
of Strategies, Trees and Vegetation, http://www.epa.gov/heatisland/resources/pdf/
TreesandVegCompendium.pdf, no date listed.
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TREES FOR TUCSON PLANTING AND CARE INSTRUCTIONS*

LOCATION OF THE TREE

1. It is essential that trees be planted where they will shade your house as you noted on

your application (no more than 15 feet from the house).

2. Plant trees at least 10 feet from sewer lines, 5 feet from waterlines, and 3 feet from all

other underground lines (contact Blue Stake to locate lines); never plant under over-
head lines nor in the public right of way without a permit.

PLANTING INSTRUCTIONS
1. Dig hole 1-foot deep and 2- to 3-feet wide. If you hit caliche (hard, almost cement-like

material) dig deeper. Fill hole with water and make sure it drains in several hours. If it
doesn’t drain, then dig deeper or plant the tree elsewhere to ensure adequate drain-
age.

. Carefully cut off the bottom of the container and then cut down the side, but leave

a little of the plastic attached to the middle of the side to hold the root ball together
until you get it in the hole right where you want it. Do not pull the tree out or roll the
container on its sides to loosen. Hold the bottom and place the container in the hole.
Put some soil back around the container, and then carefully finish cutting the side of
the plastic container and remove. This will ensure minimal disturbance to the roots.

. It is not necessary to amend the soil with mulch, but replace any rocks and chunks of

caliche with good topsoil from elsewhere in your yard. If you do use mulch, don’t use
more than 1 part mulch to 3 parts original soil. Put 5-6 inches of mulch or compost on
the surface to prevent the soil from drying out. Do not compact the soil. Let the water
settle it.

. Make a 3-foot wide tree well to hold enough water to ensure that the entire root ball

gets soaked. If you have the space, it’s even better to plant the tree in a 6- to 8-foot
wide basin that captures rain runoff from your yard or roof. Water daily for the first
week and then every other day, and so on. If the root ball was disturbed during
planting, the tree may lose its leaves. Keep watering daily and the tree will grow new
leaves, in most cases.

STAKING

1. Multi-trunked trees or ones that branch within a few feet of the ground will prove to

be the most stable and resistant to being blown over by wind. A tree that is not staked
or not tied tightly to a stake will develop better trunk size and strength. Trees that
come from the nursery with stakes should have their stakes removed after plant-

ing. However, if the tree still needs support, the stake should then be driven into the

45 From Trees for Tucson, “Tree Planting Information,” undated, by permission.
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ground just beyond the root ball. Loosely tie the tree to the stake with plastic tree tape,
soft cotton cloth strips, or wire and hose to allow the tree to gently move and develop
a strong trunk without cutting the bark.

2. Remove stakes as soon as the tree can stand on its own. If the tree becomes top heavy,
thin out the top (but not more than 33% of the foliage) to allow more wind to move
through the tree and to reduce its weight and mass.

CARE

1. If the tree is planted in warm weather (90 plus degrees) in a sunny location, be sure
to water it every day for the first few days, then reduce the frequency if the weather
cools and/or the plant becomes established. Always water long enough to ensure that
the entire root ball is watered. The trunk of the tree should not be allowed to stand in
water for more than a couple of hours. During winter months, water only about every 2
weeks or so, in the absence of good rainfall.

a. Form a basin about 6 inches deep that extends just beyond the outmost branches
to water the tree. If drip irrigation is used, emitters should be added out to the
outer edges of the branches as the tree grows. A 4- to 5-inch layer of mulch on the
surface can significantly reduce the amount of water needed, especially in the hot-
test months. Add more mulch over time as it breaks down.

b. Avoid planting in lawn areas, as the frequency of watering required by grass can be
detrimental to proper root development of the trees.

2. In warm/hot weather, all types of trees may need watering 3-5 times a week until
the root system gets large enough to store more water. Lack of water will leave trees
stunted or, worse yet, dead.

3. Fertilize monthly during the summer to boost growth.
4. Protect the trunk from rabbit damage with chicken wire or other barrier.
5. Avoid pruning the tree up to a single trunk if it has upright growing lower branches.

6. Leaf cutter ants can damage desert willows. Treat ants with AMDRO or other ant-
killing products. New leaves on mesquite can be damaged by tiny insects that cause
distorted or partially unopened new leaves. Spray off daily with a water hose or soapy
water as soon as they appear.

7. Generally, trees can be fertilized in February and through the growing season, but
start with a small amount and water in thoroughly to avoid burning the roots. Check
at nurseries or hardware stores for tree and shrub fertilizer.

8. Keep leaf litter and other dried plant and grass material from accumulating, espe-
cially within 20 feet of your home. Keep trees and shrubs adequately watered so they
don’t become a fire hazard during the dry summer months. Trees or large shrubs that
are growing up under the eaves should be trimmed back away from the structure to
reduce fire hazard.

PRUNING

1. Do not over-prune. Young desert-type trees often have many branches developing
along their trunks. This is their natural growth form that should be nurtured rather
than attempting to force them into single trunk trees. So regardless of how tempting
it is to trim up to form a single trunk, let these branches grow for at least a few months
during the warm, rapid-growth season, eventually allowing several trunks to develop.
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This will result in a faster-growing tree that will be more stable and will greatly reduce
long-term maintenance needs. Many trees in Tucson are trimmed up to single trunks,
which then become top heavy with poor weight distribution, requiring staking and
continuous maintenance.

. Leaves stimulate more root development, which can then support more top growth

as well as provide a stronger anchor to support the tree. Combined with unstaked
trunks, this growth will also result in larger and stronger trunks. Retaining lower
branches also provides protection for the tender bark from the intense sun.
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