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We ste rn Re source  Advoca te s  (WRA) he re by submits  its  initia l comme nts  on Tucson
Ele ctric P owe r Compa ny's  (TEP 's ) De ma nd-S ide  Ma na ge me nt (DS M) pla n tile d on J uly
2, 2097. WRA's  comme nts  a ddre ss  only TEP 's  S ha de  Tre e  P rogra m. Othe r pa rtie s  a re
e xpe cte d to submit comme nts  on othe r a spe cts  ofTEn's  DS M progra m. We  ma y file
additiona l comments  a t a  la te r da te .

Our comments provide an independent assessment of TEP's shade tree program based on
public sources  of information.

A. Recommendations

We recommend tha t the  Commiss ion approve  TEP 's  proposed shade  tree  DS M program.
This  is  a  progra m with a  long tra ck re cord tha t is  like ly to be  a  cos t-e ffe ctive  use  of DS M
funds . It doe s  not ne e d ma jor re vis ions . Howe ve r, we  do re comme nd tha t TEP  ma ke
severa l adjustments  to the  shade  tree  program to increase  its  impact and cost
e ffectiveness :

To increase savings while keeping costs low, consider allowing 3 or 4 trees per
house for less energy efficient houses or houses that are likely to use little
irrigation water, i.e., houses built before 1980 or with single pane Windows or
with desert landscaping, while allowing any residential participant to continue to
receive 1 or 2 trees, regardless of house and yard characteristics.

• Emphasize placement of trees to shade Windows to obtain greater energy savings.

Focus the monitoring and evaluation effort on obtaining better information on tree
maintenance costs, treemortality rates, and kW and kph savings.



Species Common name Mature Tree Size Growth
Rate

Acacia famesiana Sweet acacia Small Fast
Acacia salicina Willow acacia Medium Fast
Cercidium florida Blue Palo Verde Medium Fast
Cercidium praecox Palo Brea Medium Fast
Chile>psis linearize Desert willow Small Moderate
Lysiloma microphylla Feather tree Small Moderate
Olynea tesota Ironwood Small - Medium Slow
Pithecellobium flexicaule
(Ebenopsis ebano)

Texas ebony Small Slow

Prosopis chilensis Chilean mesquite Medium Fast
Prosopis velutina Velvet mesquite Medium Fast
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B. TEP 's  S h a d e  Tre e  P ro g ra m

TEP  proposes  to continue  its  exis ting shade  tree  program which has  dis tributed about
50,000 tree s  for re s identia l shade  s ince  1992. Residentia l cus tomers  may rece ive  one  or
two five  ga llon tre e s  for pla nting within 15 fe e t of the  we s t, south, or e a s t s ide  of the
house . In a ddition, one  or more  five  ga llon or fifte e n ga llon tre e s  ca n be  pla nte d on
school grounds  or in community hous ing proje cts , a long s tre e ts , a nd a t non-profit
fa cilitie s . TEP  expects  tha t about 90% of the  tre e s  would be  re s identia l ya rd tre e s .

Applica tion proce ss ing a nd docume nta tion a re  ca rrie d out by Tre e s  for Tucson. The
Tre e s  for Tucson a pplica tion font is  a tta che d a s  Exhibit 1. TEP  e s tima te s  tha t a bout
5,800 trees  will be  .planted annua lly ove r the  pe riod 2008 to 2012.

Table  1 describes  commonly planted dese rt-adapted trees . TEP  indica te s  tha t mesquite s
a re  the  most popula r tre e s  se le cte d by progra m pa rticipa nts . McP he rson a nd Doughe rty'
concluded tha t, to maximize  a ir conditioning ene rgy savings , shade  tree s  for
southweste rn a reas  should have  a  broad spreading form and a  dense  crown. The  trees
lis te d in Ta ble  l e ithe r e xhibit this  form or a pproxima te  this  font.

Table 1. Common Desert-Adapted Trees for Urban Sites

Sources: ArizonaNativePlantSociety, Trees for Tucson/Global ReLeaf, "Desert Trees," 1990. Sunset Wester
Garden Book, Menlo Park. CA: Lane Publishing Co., 1988. Author observations.

E. Gregory McPherson and Eileen Dougherty, "Selecting Trees tr Shade in the Southwest," JournalQ/-
Arlmriczzl/1/re. vol. 15, no. 2. February 1989: 35-43.

l
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C. Benefits of Shade Trees

Shade trees in urban areas provide several benefits, including:

•

•

•

•

Reduced air conditioning demand in buildings through shading and
evapotranspiration, thereby saving energy as discussed in more detail in the
following sections.
Aesthetic benefits for a community that may be capitalized 'm higher property
values.
Wildlife habitat.
Sequestration of carbon dioxide.

D. Ana lytic a l Me thod

The Conlmission's  principal test tor evaluating DSM programs is  cost effectiveness using
the total resource cost test or the societal cost test. WRA calculated the present value of
net benefits of TEP's shade tree program, taking into account the amount of shade,
energy and demand savings from the shade, costs of "installing" and maintaining trees,
and avoided utility energy and capacity costs. The net benefits are energy and demand
savings minus tree  costs, including maintenance and watering costs. Figure l
summarizes the analytical framework. Details on assumptions are presented below.

E. Energy Savings

To estimate kW and kph savings from a mature tree, we reviewed residential shade tree
studies. Table 2 summarizes estimated savings for mature medium size trees in the desert
southwest. The studies measured the effects off to 4 trees per house. The savings
reported Table 2 are the average savings per tree, which may differ from the savings from
adding one more tree to a yard.

There is a large range in the values of savings estimates. In part, this range is due to
assumptions about house characteristics. In general, savings will be greater if shade trees
are planted near less efficient homes, such as older homes or homes with single pane
Windows or more south facing glass.; Thus, savings levels could be increased by
selecting less efficient homes to receive shade trees. In addition, energy savings will be
increased by shading windows.3

2 111 a study of Tucson energy use, McPhersonand Dougherty,op. cit.,concluded that "Potential energy
savings from tree shade were greater for older and less energy efficient homes p̀.42.

3 Shade trees may also increase use of energy forhomeheating in the winter. Several studies incorporate
this effect, but in general the impact of trees on energy for home heating in the Southwest is relatively
small compared to the energy savings for cooling in the summer.
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Shade Tree Cost - Benefit Framework
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Study Study
Area

Configuration kph Savings per
Mature Tree per

Year

kW Savings per
Mature Tree

McPherson,
1993

Tucson Air conditioning savings due to 1
deciduous tree at west side of
energy efficient 2 sto home

400 for 24 ft tree .50 for 24 ft tree

Clark &
B€ITY, 1994,
1995

Phoenix Residential customer savings in
houses that received an average
of 3 medium size trees to shade
sun-struck sides of houses

270 for average house
with dual cooling
319 for inefficient house
with dual cooling
12 for average house
with ac only
128 for inefficient house
with ac only

.007 for average house
with dual cooling
.12 for inefficient house
with dual cooling
,017 for average house
with ac only
.057 for inefficient
house with ac only

Akbari &
Konopacki,
2005

Tucson 4 deciduous shade trees near
south and west walls of 2000
square foot residential buildings

158 for pre 1980 house
with electric heat*
99 for 1980 or newer
house with electric heat*

,056 for pre 1980
house
.046 for 1980 or newer
house

Arizona State
Land Dept..
2004

Desert
Southwest

20 year old medium size
residential yard tree (cooling
savings): savings reduced to
account for tree deaths

388 west orientation
291 south orientation
334 east orientation
average = 338

Not reported

Simpson &
McPherson .
1996

El Centro,
CA

Cooling savings from 2 trees on
the west side and 1 on the east
side of an energy efficient house

214 .15

vo

COMMENTS OF WESTERN RESOURCE ADVOCATES
DO CKET no .  E - 01933A- 07 - 0401

PAGE 5

For our ana lysis , the  base  case  savings leve l is  a ssumed to be  the  median of the  savings
for ma ture  tre e s  shown in Ta ble  2, whe re  the  va lue s  for the  Arizona  S ta te  La nd
Depamnent guide  a re  combined into a  s ingle  obse rva tion equa l to the  ave rage  savings  for
a ll thre e  orie nta tions . The  me dia n sa vings  for ma ture  tre e s  a re  214 kph pe r ye a r a nd
0.056 kW of peak demand measured a t the  customers ' premises .

Table 2. Energy Savings Due to Shade Trees

References:
E. Gregory McPherson, "Evaluating the Cost Effectiveness of Shade Trees for Demand-Side Management." The

Electricity Journal, vol. 6. no. Q, November 1993: 57-65.
Kim Clark and David Berry, "Targeting Residential Conservation Measures," Home Energy, September/October 1994:

14-15.
Kim Clark and David Berry, "House Characteristics and the Effectiveness of Energy Conservation Measures, Journal

of the American Planning Association, vol. 61, no, 3, Summer, 1995: 386-395.
H. Akbari and S. Konopacki, "Calculating Energy-Saving Potentials of Heat-Island Reduction Strategies, Energy

Policy. vol. 33, issue 6. April 2005: 721-756,
Arizona State Land Department, Natural Resources Division, Urban 8t Community Forestry Section, and Arizona

Community Tree Council, inc, Desert Southwest Community Tree Guide, 2004., Appendix A.
James Simpson and E. Gregory McPherson, "Potential of Tree Shade for Reducing Residential Energy Use in

California," Journal of Arboriculture, vol. 22, no. 1, January 1996: 10-18.

*

Notes
The values reported are net savings with winter heating increases subtracted from the air conditioning cooling

savings
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Tree Survival: SMUD Estimate and
3.5%Annual Mortality Rate
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years after planting

constant 3.5 % mortality

SMJD estimate

Energy savings  a re  a lso a ffected by the
surviva l of tree s  planted in the
progra m. We  re vie we d se ve ra l s tudie s
of urba n tre e  morta lity a nd found a
la rge  va ria tion in surviva l ra te s .4 In
gene ra l, surviva l of urban trees
depends  on the  loca tion of the  tree s  -
stree t trees tend to have  higher
morta lity ra te s  than tree s  loca ted in
re s ide ntia l ya rds , for e xa mple . Tre e s
may be  damaged by cons truction
a ctivity, la wn mowe rs , a nd va nda lism.
Imprope r tra nspla nting a lso contribute s
to high morta lity ra te s . We  a ssume d a
base  case  using the  surviva l ra tes
estimated by the  Sacramento
Municipa l Utility Dis tric t a nd we
prepa red an a lte rna tive  ca se  in which
the  annua l morta lity ra te  is  3.5%. These  surviva l ra te s  a re  shown in Figure  2.

Figure 2

F. S h a d e  Tre e  Co s ts

We  cons ide red the  following cos ts  of a  shade  tree  program for urban re s identia l ya rd
trees:

Delivered  co s ts  o f th e  tree . In an e -ma il da ted S eptember 24, 2007, TEP
estima ted these  costs  a t $36 pe r ya rd tree  (tree  cost + de live ry). Re ta il price s  for 5
ga llon tree s  range  from about $17 (sa le  price ) to $37. We  used TEP 's  e s tima te .
P ro g ram ad min is tra tive  co s ts . TEP estimates these  costs  a t $26,667 per year.
Main ten an ce  co s ts . For some  pa rticipants , ga rdening is  a  hobby and
maintenance  costs  could be  conside red to be  ze ro. To be  conse rva tive , we  va lued
planting time , regula r ma intenance  of living trees  and remova l of dead trees  based
on an estimate  of hours needed and 011 the  opportunity cost of homeowner labor
equa l to the  median wage  ra te  in Tucson a s  reported by the  Bureau of Labor
S ta tis tics .

Sacramento Municipal Utility District (SMUD),www.appanet.org/treehen/datwgrowthmortalitvdata.asp
(accessed September 6, 2007). J. R. Thompson, D, J. Nowak, D. E. Crane, and J. A. Hunkins, "Iowa, US.,
Communities Benefit from a Tree-Planting Program: Characteristics of Recently Planted Trees, " Jo:/mal
of/1rl>oric111t11re,vol. 30, no. 1, January 2004: 1-9. David J. Nowak, Miki Kuroda, and Daniel Crane,
"Tree Mortality Rates and Tree Population Projections in Baltimore, Maryland. USA," Urban Forestry and
Urban Greening, vol. 2, 2004: 139-147. David J. Nowak, Joe McBride, and Russell Beatty, "Newly
Planted Street Tree Growth and Mortality,"Journal Qf,4rb0t'icz41fIIre, vol. 16, no. 5, May 1990: 124-129.
Randall Miller and Robert Miller, "Planting Survival of Selected Street Tree Taxa."Journal of
Arboricnlfure. vol. 17, no. 7, 1991: 185-191.

4
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Wa te rin g  c o s ts . We
Irrigation Water Use for One Medium Size,

Fast Growing, Desert~Adapted Tree (in
addition to natural precipitation)i

e

1

»

/'
i

E

E

5
N
as
>
L.
G)
o.
m
:
_q
' a
or

I

I

:
:

1200

1000

800

600

400

200

0 i llI Ill11¢ I l r i l l l

15

I

I

3
i

3 6 9 1 2 1 8 2 1 2 4 2 7 3 0

years after planting

estima ted wa te r usage  by
s ta rting with wa te r
consumption re quire me nts  for
dese rt adapted trees  in Tucson
re porte d by the  Arizona
Municipa l Wa te r Use rs
Associa tion,5 adjus ted
downwa rd to re fle ct wa te r
re quire me nts  me t by Tucson
pre cipita tion (Figure  3). The
cos t pe r hundre d cubic fe e t of
wa te r supplie d by municipa l
wa te r source s  was  taken from
City of Tucson wa te r ra te s .
The  wa te r ra te s  a re  tie red and
we  used the  lowest tie r a s
typica l of re s ide ntia l wa te r
llS6.6

Figure 3

G. Cost Effectiveness

We ana lyzed the  cos ts  and bene fits  of planting 5,800 medium s ize , fa s t growing
re s identia l ya rd tree s  in one  yea r.7 The  components  of the  ana lys is  a re  a s  follows:

•

Trees  a re  planted in yea r ze ro and grow ove r time , re aching ma turity in about 10
yea rs , depending on the  type  of tree .
A portion of the  tre e s  pla nte d in ye a r ze ro do not survive  a nd the  numbe r of living
trees  diminishes  ove r time .
Living tre e s  a re  wa te re d us ing municipa l wa te r supplie s . The  a mount of wa te r
depends  on precipita tion and on the  s ize o f the  tree  in a  given yea r.
Living trees  a re  ma inta ined by homeowners  and dead trees  a re  removed by
home owne rs .

5 ArizonaLandscapeIrrigationGuidelines Committee, Arizona Municipal Water Users Association,
Guidelines forLandscape Dry: Irrigation Systems, 2001 . Appendix J.

The average monthly use of potable water by single £unily customers was 11.80 CCF in 2006: City of
Tucson Water Department,Annual Report, Fiscal Year 2006, page 18. The first tier rate block goes up to
15 CCF, suggesting that for the average residential customer, summer use may fall at the upper end of the
first tier rate block. Moreover, usage per connection has been declining over time (Annual Report,p, °0),
further suggesting that many customers full into the first tier rate block. The rates, translated to dollars per
gallon, are $0.00l 564 per gallon for usage up to 15 CCF (1 1,220 gallons), and $0.005-468 per gallon for
usage between 16 and 30 CCF. In addition there is a CAP charge of $0.05 per CCF.

6

See Table l tr examples of these trees. TEP anticipates that only a small fraction of the trees would be
planted in public spaces, so we did not analyze the cost-effectiveness of those trees.

7
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Base Case Savings from Planting 5800 Medium
Size Fast Growing Residential Trees in Year 0
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As noted above , for the  base
case , we assumed tha t each tree ,
a t ma turity, s a ve s  214 kph pe r
yea r and 0.056 kW of peak
demand a t the  customer"s
pre1nises.8 Savings are  less
when the  tre e  is  young.
P rojected savings  a re  shown in
Figure  4 for the  base  case .9 The
base  case  tree , wa te ring, and
maintenance  costs a re  as
described above  and the  base
ca se  surviva l ra te  is  the  S MUD
sche dule  shown in Figure  2. r

years

The  avoided gene ra tion cost
resulting from the  trees  a ssumes
tha t the  margina l gene ra tion displaced by DS M is  35% na tura l ga s  fired gene ra tion and
65% coa l tire d ge ne ra tionlo It is  a ssume d tha t ca rbon dioxide  e miss ion re gula tions
a pplica ble  to powe r ge ne ra tion will be  in e ffe ct s ta rting in 2012 a nd tha t the  a llowa nce
price  would be  $15 pe r me tric ton, e sca la ting a t a  rea l ra te  of 0% pe r yea r. The  rea l
discount ra te  for ca lcula ting pre sent va lues  is  3%.

Figure 4

We did not estimate  benefits  of the aesthetic, wildlife  or other environmental a ttributes of
urban trees, except for the avoided costs of complying with future greenhouse gas

The savings estimate used by WRA represents the savings of  ̀a mature tree. We analyzed trees planted
in a particular year, "grew" the trees over time. and removed trees each year to account for mortality as
depicted in Figure 2. TEP apparently averaged kph savings over all tree sizes, ages, and orientations, then
reduced savings tr the average tree by 30% to account for '°attrition." The resulting savings estimate is
109 kph per tree per year for a tree planted in the program (Smith testimony, page 12, line l 7). TEP
assumed no demand savings. Using our framework, the comparable savings per tree planted in the base
case (equal to the area under theMWl1savings curve in Figure 4 divided by 5800 trees planted divided by
30 years) is 119 kWll per tree per year, which is very similar to TEP's estimate.

4 The savings in the figure include avoided transmission and dusMbutlon losses.

Because the savings are air conditioning savings, TEP would avoid intennediate and peak load
generation in the summer. Heat rates of the marginal units are assumed to be i3,024 Btu/kwh for marginal
gas generation and 10.216 for the coal portion. O&M costs are from Energy Information Administration,
Assumptions to the Annual Energy Outlook 2007, Table 39.escalated to 2007 dollars. Avoided capacity
costs are based on the sale price of the Sundance plant to APS, escalated to 2007 dollars. Avoided carbon
dioxide emissions from the marginal power plant are assumed to be 1000 pounds per MWlt tr gas
generation and "204 pounds per MWli for coal generation. Natural gas costs are assumed to be $7.17 Pei'
MMBtu in 2007 (Energy Information Administration. Short Term Energy Outlook,September 2007
projection of natural gas prices paid by the Eiectiic Power Sector). escalating at a real rate of i°/o per year.
Coal prices are $2.605 per MMBtu(TEP FERC Font 1, 2006. for the Sundt steam plant, escalated to 2007
dollars), escalating at a real rate of i% per year, based on recent increases in delivery costs.

10
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Case Present Value of
Net Benefits

Base case $287,000
Base case, but 50% of customers on 2"" water rate block, 50% on 19 block $177,000
Base case, but constant % mortality rate shown in Figure 2 $127,000
Base case, but savings = 160 kph per mature tree per year $52,000
Base case, but maintenance treated as part of gardening hobby, cost = $0 $862,000
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emission reduction regulations pertaining to power generation. Thus our cost
effectiveness evaluation understates societal net benefits.

In  the  ba s e  ca s e , the  pre s e nt va lue  of ne t be ne fits  ove r the  30  ye a r time  horizon is
$287-()00 , ind ica ting  tha t the  tre e  progra m is  cos t e ffe c tive .

Ta b le  3  p re s e n ts  the  re s u lts  o f s e ve ra l s e ns itivity a na lys e s  o f the  p rogra m. Unde r the
ca s e s  s hown, the  progra m is  cos t e ffe c tive .

Table 3. Net Benefits of Planting 5800 Trees in Year 0: Sensitivity Analyses

H. Program Monitoring and Evaluation

We recommend tha t TEP  or its  monitoring and eva lua tion contractor focus  on seve ra l
issues :

•

•

0

Ob ta in in g  b e t t e r  in fo rm a t io n o n  tre e  m a in te n a n c e  c o s ts .  im p o s s ib le ,  th e
monito ring  a nd  e va lua tion  s tudy s hou ld  ob ta in  ma in te na nce  e xpe nd itu re
in fo rm a tio n  fro m  e a rlie r p a rtic ip a n ts .

Ob ta in in g  b e t t e r  in fo rm a t io n  o n  m o r t a lit y . For a  s a mple  o f tre e s  p re vious ly
p la n te d  unde r th is  p rogra m, de te rmine  whe the r the  tre e s  a re  s till a live . Exa mple s
of tre e  s u rviva l s tud ie s  a re  p rovide d  a bove .

Up d a t in g  k W a n d  k p h  s a v in g  e s t im a t e s . At a  m in im u m , th e  m o n ito rin g  a n d
e va lua tion  s tudy s hould  us e  s ta nda rd  e ngine e ring  mode ls  to  e s tima te  e ne rgy a nd
de ma nd s a vings  for re s ide n tia l s ite s  in  Tucs on  for ma ture  tre e s .

I.  C o n c lu s io n s

TEP 's  s ha de  tre e .p rogra m is  cos t e ffe c tive  a nd  s hou ld  be  con tinue d . We  re comme nd tha t
the  Commis s ion  a pprove  TEP 's  s ha de  tre e  DS M progra m. The  c os t e ffe c tive ne s s  o f the
progra m ma y be  inc re a s e d  by:

9

O

Targeting less efficient houses to increase kW and kph savings. Houses might
be distinguished on the basis of age (e.g., built prior to 1980 or built in 1980 or
later) or on the basis of window characteristics (houses with single pane Windows
versus houses with dual pane Windows).
Emphasizing to program participants the greater energy savings resulting from
locating trees to shade Windows.
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• Targe ting houses with dese rt landscaping to increase  the  chances tha t wa te r costs
will be  low, give n Tucson Wa te r's  s te e ply incline d block ra te s .
Allowing more  than 2 tree s  .pe r house  to increase  tota l ene rgy savings . Many
houses could reasonably accommodate  3 or 4 shade  trees  on the  west, south, and
eas t s ide s . In pa rticula r, we  sugges t tha t TEP  cons ide r a llowing 3 or 4 tree s  pe r
house  for house s  built be fore  1980 or with s ingle  pane  Windows or with de se rt
la ndsca ping, while  a llowing a ny re s ide ntia l pa rticipa nt to continue  to re ce ive  l or
2 trees, regardless  of house  and yard characte ris tics .

Respectfully submitted this zfld day of October, 2007.

by:

( " r 998R h

Da v id  Be n t
S e nior P olicy Advisor
Weste rn Resource  Advoca tes
P .O. Box 1064
S cottsda le , AZ 85252-1064

Original and 13 copies mailed this 2nd day of October 2007, to:

Docke t Control
Arizona  Corpora tion Commiss ion
1200 W. Washington S t.
P hoe nix, AZ 85007

Ele ctronic copie s  to se rvice  lis t.
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Exhibit 1

Trees for Tucson Application Form



HAus e

» $

Select: white or light greyPlease send

Please send

Total cost of trees to be delivered (SS each, up to two trees per home)

Trees for Tucson t-shirts ($10 each) - Sizes:

Trees for Tucson posters (55 each) .

l am making an additional donation to help provide even more trees for community planting projects!
(Trees for Tucson is a program of Tucson Clean & Beautiful inc., a nonprofit organization; additional contributions are tax-deductible)

ii, Total enclosed $

Please send information on Tucson and Southern Arizona Tree Tours ($40 - includes lunch and transportation)
Please contact me regarding volunteer opportunities to remove invasive plants from natural public preserves

*9
I

Home Shade Tree Application - September-October 2007 Delivery
Vu

s

Thanks to a Tucson Electric Power Co. grant, TEP customers (includes homes outside city limits) may be
eligible to receive up to 2 trees (3 - 5 ft tall) for only $6.00 per tree including delivery if you agree to plant them to
shade your house. Large shade trees can reduce cooling bills, especially if they shade Windows and air conditioning
units, Include check to TREES FOR TUCSON: payment deposited on receipt to resin/e trees.

To aualifv. each resident must agree to:

In partnership with
A) Plant trees within 10-15 feet of your home on the WEST (best shade location), EAST (second best) or
SOUTH side of the home to shade it during the hottest months. Planting locations checked when trees delivered,

B) Hold Trees for Tucson and Tucson Electric Power Co. harmless from all liability associated with tree
planting and maintenance.

*W94"l"Bl°4!€¢°1UW Resident signature: Da te :

Name: Phone (hm): Off/Cell:

Address: Zip Code

VWII you be out of town in September or October 2007? Yes No (If yes, will call before delivering)

Indicate Your Tree Choices. up to 2 trees her house at $6 each. Preoavment reouireda

Velvet Mesquite (moderate growth & shade to 15 ft. tall, 20 ft. wide, thorns, seed pod litter, high pollen, less likely to suffer
from wind damage than Thomless/Chilean Mesquite)

Thornless Mesquite (dense shade, fast growth to 20 ft. tall, 25 ft. wide, seed pod litter, high pollen, proper maintenance
needed to prevent wind damage)

Desert Willow (modest shade, moderate growth to 15-20 ft. tall and wide if watered well, low pollen, no thorns, pink flowers,
drops leaves in winter, best choice to plant on south side to let winter sunlight in)

Willow Acacia (fast growth to 25 ft. tall, 15 ft. wide, moderate-high pollen, leaf litter, no thorns, frost sensitive, good for
planting in narrow spaces)

Blue Palo Verde (moderate growth to 20 ft. tall, 20 ft. wide, high pollen, thorns, attractive yellow flowers, seed pod litter)

you MUST COMPLETE THIS SKETCH TO QUALIFY: 1':am

NOTE: Plant trees at least 10 ft. from sewer lines, 5 ft. from water lines, and 3
ft. from other utility lines. Do not plant under overhead lines. Do not plant in
public right-of-way without permit & Blue Stake clearance (1.800-782-5348).
Planting & maintenance instructions provided with trees.

Mark with an '9(" where you will plant trees in z'he15-footPlanting Zone -9
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Send application to: TREES FOR TUCSON, P.O. Box 27210, Tucson, AZ 85726-7210 - 250-8220 or 791-3109


