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Executive Summary 
 
Overview 
This plan was developed to assist the City of Shenandoah in managing its urban forest, including 
budgeting and future planning. Trees bring numerous benefits to a community, and sound 
management helps leaders take advantage of these benefits. Management is especially important now 
considering the serious threats posed by forest pests like the emerald ash borer (EAB). EAB is an 
invasive insect imported from Eastern Asia on wood shipping crates that kills all species of ash trees 
except mountain ash. There is a strong possibility that 11.5% of Shenandoah’s city-owned trees will die 
once EAB becomes established in the community, unless local leaders begin preventative treatment. 
With proper planning and management, the costs of removing dead and dying trees can be extended 
over years, mitigating public safety issues.  
 
Inventory and Results 
In 2019, JEO conducted a tree inventory using Global Positioning System (GPS) data collectors. The 
inventory was a complete inventory of street and park trees. Below are some key findings of the 1,435 
trees inventoried. 

• Shenandoah’s trees provide $304,452 of benefits annually, an average of $212.16 per tree 
• There are over 27 species of trees  
• The top three genera are: Maple 40.5%, and Oak 19%, and Ash 11.5%, 
• 1% of trees need some type of management 
• 17 trees should be removed 

 
Recommendations 
We detail our core recommendations in the Recommendations Section. In the Emerald Ash Borer Plan, 
we include management recommendations. Below are some key recommendations. 

• Out of the 17 trees needing removal, 10 trees are over 24 inches in diameter at 4.5 ft and must 
be addressed immediately. *City ownership of the trees recommended for removal should be 
verified prior to any removal* 

• 5 of the 165 ash trees should be carefully examined, as they have one or more symptoms that 
could be related to an EAB infestation. 

• All trees should be pruned on a routine schedule: one third of the city every other year. 
• Plant a diverse mix of trees that do not include: ash, maple, cottonwood, poplar, box elder, 

Chinese elm, evergreen, willow or black walnut. 
• Check ash trees yearly with a visual survey. 
• With the current budget it could take 11 years to remove ash. We suggest that city officials 

request a budget increase to $12,000 annually and apply for grants to plant replacement trees. 
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Introduction 
 
This plan was developed to assist Shenandoah with managing, budgeting, and future planning of their 
urban forest. Across the state, forestry budgets continue to decrease as a higher percentage of the 
budgets are devoted to tree removal. With the anticipated arrival of Emerald Ash Borer (EAB), an 
invasive pest that kills native ash trees, it is time to prepare for the increased costs of tree removal, 
treatment, and replacement planting. With proper planning and management of the current canopy in 
Shenandoah, these costs can be spread out over the years and public safety issues from dead and 
dying ash trees can be mitigated. 
 
Trees are an important part of Shenandoah’s infrastructure and one of the city’s greatest assets. The 
benefits of trees are immense. Trees improve air quality, intercept stormwater runoff, conserve 
energy, lower traffic speeds, increase property values, reduce crime, improve mental health, and 
create a desirable place to live, to name just a few. Good urban forestry management will maintain 
these important benefits for the people of Shenandoah and future generations.  
 
Urban forestry management sets goals and develops management strategies to achieve them. To 
develop management strategies, a comprehensive public tree inventory must be conducted. The 
inventory informs maintenance, removal schedules, tree planting, and budgeting. Aligning 
management actions with the tree inventory results will help meet Shenandoah’s urban forestry goals. 
 

Inventory 
 
In 2019, JEO conducted a tree inventory that included 100% of the city-owned trees on both streets 
and parks. The team collected tree data using a handheld Global Positioning System (GPS) receiver. The 
data collector gives Geographic Information Systems (GIS) coordinates with an accuracy of 3 meters, 
which can be used in Arc GIS as an active GIS data layer. Because the inventory is a digital document 
the data can be updated with new information and become a working document.  
 
The data collectors’ programming was written to be compatible with a state-of-the-art software suite 
called i-Tree. i-Tree was developed by the USDA Forest Service to quantify the structure of community 
trees and the environmental services that trees provide. The i-Tree suite is a public domain which can 
be accessed for free.  
 
To quantify the urban forest structure and benefits, specific data is collected for each tree. This data 
includes: location, land use, species, diameter at 4.5 ft, recommended maintenance, priority of that 
maintenance, leaf health, and wood condition. Additionally, for all ash trees, the team notes signs and 
symptoms associated with EAB including canopy dieback, epicormic shoots, bark splitting, D-shaped 
borer exit holes, and wood pecker damage.  
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Inventory Results 
 
JEO entered the data collected for the 1,435 city trees into the USDA Forest service program Street 
Tree Resource Analysis Tool for Urban forestry Management as part of the i-Tree suite. Below are 
results from the i-Tree STREETS analysis. Fin 
 

Annual Benefits 
Annual Energy Benefits 
Trees conserve energy by shading buildings and blocking winds. Shenandoah’s trees reduce energy-
related costs by approximately $81,663 annually (Appendix A, Table 1). These savings are both in 
electricity (386.3 MWh) and in natural gas (53,410.7 Therms).  
 
Annual Stormwater Benefits 
Shenandoah’s trees intercept about 4,493,481 gallons of rainfall or snow melt per year (Appendix A, 
Table 2). This interception provides $121,773 in benefit to the city. 
 
Annual Air Quality Benefits 
Air quality is a persistent public health issue in Iowa. The urban forest improves air quality by removing 
pollutants, lowering air temperature, and reducing energy consumption, which in turn reduces 
emissions from power plants, and lessens emissions of volatile organic matter (ozone). In Shenandoah, 
it is estimated that trees remove 5,188.6 lbs of air pollution (ozone (O3), particulate matter less than 10 
microns (PM10), carbon monoxide (CO), nitrogen dioxide (NO2), and sulfur dioxide (SO2)) per year with 
a net value of $14,672 (Appendix A, Table 3).  
 
Annual Carbon Benefits 
Carbon sequestration and storage reduce the amount of carbon in the atmosphere, mitigating climate 
change. In Shenandoah, trees sequester about 805,570 lbs of carbon per year with an associated value 
of $6,042 (Appendix A, Table 5). In addition, the trees store 17,494,175 lbs of carbon, with a yearly 
benefit of $131,206 (Appendix A, Table 4).  
 
Annual Aesthetics Benefits 
The social benefits of trees are hard to capture. The i-Tree analysis does have a calculation for this area 
that includes aesthetic value, property values, lowered rates of mental illness and crime, city livability 
and much more. Shenandoah receives $76,105 in annual social benefits from trees (Appendix A, Table 
6). 
 
Financial Summary of all Benefits  
According to the USDA Forest Service i-Tree STREETS analysis, Shenandoah’s trees provide $304,452 of 
benefits annually. Benefits of individual trees vary based on size, species, health and location, but on 
average each of the 1,435 trees in Shenandoah provide approximately $212.16 annually (Appendix A, 
Table 7).  
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Forest Structure 
Species Distribution 
Shenandoah has over 27 different tree species along city streets and parks (Appendix A, Figure 1).  
The distribution of trees by genera is as follows: 

Maple 582 40.5% 
Oak 275 19% 
Ash 165 11.5% 
Broadleaf Deciduous 
Other 96 7% 

Locust 51 3.5% 
Linden/Basswood 49 3.5% 
Pear 49 3.5% 
Spruce 33 2.5% 
Sycamore 28 2% 
Elm 20 1% 
Eastern redbud 18 1% 
Pine 13 <1% 
Birch 8 <1% 
Hackberry 8 <1% 
Southern Magnolia 8 <1% 
Boxelder 7 <1% 
Alder 3 <1% 
Buckeye 3 <1% 
Catalpa 3 <1% 
Walnut 3 <1% 
Cedar 2 <1% 
Chokecherry 2 <1% 
Conifer Evergreen 2 <1% 
Ginkgo 2 <1% 
Apple 1 <1% 
Juniper 1 <1% 
Hickory 1 <1% 
Sweetgum 1 <1% 
Tulip tree 1 <1% 
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Age Class 
Most of Shenandoah’s trees (39%) are between 24 and 36 inches in diameter at 4.5 ft (Appendix A, 
Figure 2). To prepare for natural mortality and to maintain canopy cover, most trees should be in the 
smallest size category (a downward slope), indicating youth. Shenandoah’s size curve is on the smaller 
side, indicating a younger than average stand. 
 
Condition: Wood and Foliage 
Both wood condition and leaf condition are good indicators of the urban forest’s overall health. The 
foliage condition results for Shenandoah indicate that 82% of the trees are in good health, with only 
2% of the foliage in poor health, dead, or dying (Appendix A, Figure 3 & Appendix B, Figure 3). Similarly, 
78% of Shenandoah’s trees are in good health for wood condition (Appendix A, Figure 4 & Appendix B, 
Figure 3). Three percent of the tree population’s wood condition is in poor health, dead, or dying. This 
3% is an estimate of trees that need management follow up. 
 
Management Needs 
The following outlines the specific management needs of the street and park trees by number of trees 
and percent of canopy (Appendix B, Figure 3).  

Crown Cleaning 0 0% 
Crown Raising 0 0% 
Tree Staking 0 0% 
Tree Removal 17 1% 
Crown Reduction 0 0% 

 
 
Land Use and Location 
The majority of Shenandoah’s city and park trees are in planting strips in single family residential 
neighborhoods (Appendix A, Figure 6 & Appendix A, Figure7). The following describes the land use and 
locations for the street and park trees. 

Land Use  
Single family residential 92.5% 
Park/vacant/other <1% 
Industrial/Large commercial 7.5% 
Small commercial 0% 
Multifamily residential 0% 

 
 

Recommendations 
Risk Management 
Hazardous trees can be a significant threat to both people and property. Trees that are dead, dying, or 
have large issues such as trunk cracks longer than 18 inches should be removed. Broken branches and 
branches that interfere with motorists’ vision of pedestrians, vehicles, traffic signs and signals should 
be removed. 
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Hazardous trees  
Shenandoah has 17 trees that need immediate removal. These trees can be seen on the Location of 
Trees with Recommended Maintenance Map (Appendix B, Figure 4). We recommend starting with the 
large-diameter, critical concern trees first. There are 10 trees over 24 inches in diameter at 4.5 ft that 
should be addressed immediately. Please refer to the Proposed Work Schedule and Budget at the end 
of this section. After all the critical concern trees are addressed, there should be follow up on the trees 
marked as needing maintenance. There are a total of 17 trees with maintenance needs.  
 
Poor tree species 
After removing the critical concern trees, ash trees in poor health should be assessed for removal 
(Appendix B, Figure 3 & Appendix B, Figure 4). Of the 17 removals, 5 are ash trees. There are a total of 
165 ash trees, and zero of those have signs and symptoms that have been associated with EAB. In 
addition, there are 5 trees that are in poor health. *City ownership of the trees recommended for 
removal should be verified prior to any removal* 
 
Pruning Cycle 
Proper pruning can extend the life and good health of trees, as well as reduce public safety issues. In 
the Management Needs section of the Findings there are four main maintenance issues to be 
addressed: routine pruning, crown cleaning, crown raising, and crown reduction. Crown cleaning 
removes dead, diseased, and damaged limbs. Crown raising removes lower branches that are two 
inches in diameter or larger to provide clearance for pedestrians or vehicles. Crown reduction removes 
individual limbs from structures or utility wires. We recommend that all trees be pruned on a routine 
schedule every five to seven years. Please refer to the Proposed Work Schedule and Budget for further 
information. 
 
Planting 
Most of the planting over the next five years will replace the trees that are removed. We recommend 
planting 1.2 trees for every tree removed, since survival rates will not be 100%. It is not essential that 
the new trees be planted in the same location of the trees being removed. However, maintaining the 
same number of trees helps ensure continuation of the benefits of the existing forest in Shenandoah.  
 
It is important to plant a diverse mix of species in the urban forest to maintain canopy health, since 
most insects and diseases target a genus (ash) or species (green ash) of trees. Current diversity 
recommendations advise that a genus (i.e. maple, oak) not make up more than 20% of the urban forest 
and a single species (i.e. silver maple, sugar maple, white oak, bur oak) not make up more than 10% of 
the total urban forest. Presently, the forest is heavily planted with maple (40.5%) (Appendix A, Figure 
1). Maples should not be planted until this percentage can be lowered. Also, ash trees have not been 
recommended since 2002, due to the threat of EAB. Other species to avoid because they are public 
nuisances include: cottonwood, poplar, box elder, Chinese elm, evergreen, willow or black walnut. 
While the city currently has no existing City Code in reference to tree species planting restrictions, we 
encourage the city to work with the Iowa Department of Natural Resources to develop a plan moving 
forward.  
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Continual Monitoring  
Due to the threat of EAB, it is important to continuously check the health of ash trees. We recommend 
that ash trees be checked with a visual survey every year for tree decline and for the following signs 
and symptoms: canopy dieback, epicormic shoots, bark splitting, D-shaped borer exit holes, and wood 
pecker damage. 
 

Emerald Ash Borer Plan 
Ash Tree Removal 
Tree removal will be prioritized by first removing dead, dying, hazardous trees (Appendix B, Figure 4). 
Next will be all ash in poor condition that display EAB signs and symptoms (Appendix B, Figure 2 & 
Appendix B, Figure 3). *City ownership of the tree recommended for removal should be verified prior 
to any removal* 
 
Treatment of Ash Trees 
Chemical treatment can be an effective tool for communities to spread removal costs out over several 
years while allowing trees to continue providing benefits. However, treatment is not recommended if 
EAB is more than 15 miles away from the community. For more information on the cost of treatment 
strategies visit http://extension.entm.purdue.edu/treecomputer/  
EAB Quarantines 
EAB is an extremely destructive plant pest and it is responsible for the death and decline of millions of 
ash trees. Ash in both forested and urban settings constitute a significant portion of the canopy cover 
in the United States. Current tools to detect, control, suppress and eradicate this pest are not as robust 
as the USDA would desire. In order to stay ahead of this hard to detect beetle, the USDA is attempting 
to contain the beetle before it spreads beyond its known positions by regulating articles. 
 
A regulated article under the USDA’s quarantine includes any of the following items: 

• emerald ash borer 
• firewood of all hardwood species (for example ash, oak, maple and hickory) 
• nursery stock and green lumber of ash 
• any other ash material, whether living, dead, cut or fallen, including logs, stumps, roots, 

branches, as well as composted and not composted chips of the genus ash (Mountain ash is not 
included) 

In addition, any other article, product, or means of conveyance not listed above may be designated as 
a regulated article if a USDA inspector determines that it presents a risk of spreading EAB once a 
quarantine is in effect for your county. 
 
Wood Disposal 
 A very important aspect of planning is determining how wood infested with EAB will be handled, 
keeping in mind that quarantines will restrict its movement. Consider who will cut and haul the dead 
and dying trees? Is there an accessible, secured site big enough to store and sort the hundreds of trees 
and the associated brush and chips? How will wood be disposed of or utilized? Do you have equipment 
capable of handling the amount and size of ash trees your tree inventory has identified? Once your 
county is under quarantine for EAB, contact USDA-APHIS-PPQ at 515-251-4083 or visit the website 
http://www.aphis.usda.gov/plant_health/plant_pest_info/emerald_ash_b/regulatory.shtml. Wood 
waste can be normally disposed of if your county is not part of a quarantine. 

http://extension.entm.purdue.edu/treecomputer/
http://www.aphis.usda.gov/plant_health/plant_pest_info/emerald_ash_b/regulatory.shtml
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Canopy Replacement 
As budget permits, all removed trees will be replaced. All trees will meet the restrictions outlined by 
the Iowa Department of Natural Resources. While the city currently has no existing City Code in 
reference to tree species restrictions, we encourage the city to work with the Iowa Department of 
Natural Resources to develop a plan moving forward. We encourage the new plantings to be a diverse 
mix and not include ash, maple, cottonwood, poplar, box elder, Chinese elm, evergreen, willow or 
black walnut. 
 
Postponed Work 
While finances, staffing, and equipment are focused on the management of ash, usual services may be 
delayed. Tree removal requests on genera other than ash will be prioritized by hazardous or 
emergency situations only. 
 
Monitoring 
It is recommended that ash trees be checked with a visual survey every year for tree death and for EAB 
signs and symptoms including canopy dieback, epicormic shoots, bark splitting, D-shaped borer exit 
holes, and wood pecker damage. 
 
Private Ash Trees 
It is strongly recommended that private property owners start removing ash trees on their property 
upon arrival of EAB if preventative treatments are not being used. While there is no existing City Code 
in reference to private tree care and removal, we encourage the city to work with the Iowa 
Department of Natural Resources to develop a plan moving forward 
 
 

Proposed Work Schedule and Budget 
Budget Allowance of $10,300/Year – (Based off $2/Capita Calculation Due to no City Reporting) 
 
YEAR 1        ESTIMATED COSTS 
 
Remove 12 trees recommended for immediate removal   $8,400 
Plant 12 trees in open locations      $1,800 
Visual Survey of EAB Signs/Symptoms 
 
YEAR 2 
 
Remove 3 trees recommended for immediate removal   $2,100 
Plant 6 trees in open locations      $900 
Prune 1/3 of City Owned Trees      $7,170 
Visual Survey of EAB Signs/Symptoms 
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YEAR 3 
 
Remove 2 trees recommended for immediate removal   $1,400 
Remove 10 ash trees (prioritize largest diameter)    $7,000 
Plant 12 trees in open locations      $1,800 
Visual Survey of EAB Signs/Symptoms 
 
YEAR 4 
 
Remove 3 ash trees (prioritize largest diameter)    $2,100 
Plant 6 trees in open locations      $900 
Prune 1/3 of City Owned Trees      $7,170 
Visual Survey of EAB Signs/Symptoms 
 
YEAR 5 
 
Remove 12 ash trees (prioritize largest diameter)    $8,400 
Plant 12 trees in open locations      $1,800 
Visual Survey of EAB Signs/Symptoms 
 
YEAR 6 
 
Remove 3 ash trees (prioritize largest diameter)    $2,100 
Plant 6 trees in open locations      $900 
Prune 1/3 of City Owned Trees      $7,170 
Visual Survey of EAB Signs/Symptoms 
       
Estimated costs based on average costs of $700/tree for removal, $150/tree for planting and maintenance, and $15/tree 
for pruning. 
 
**To remove all ash trees within 6 years alone, the budget would need to be $19,250 a year. If the budget were increased 
to $12,000 a year all ash could be removed in 10 years. 
 
 
 

Proposed Work Schedule with Increased Budget 
Budget Allowance of $12,000/Year – (Budget Increase Suggested to Best Manage City Trees) 
 
YEAR 1        ESTIMATED COSTS 
 
Remove 15 trees recommended for immediate removal   $10,500 
Plant 10 trees in open locations      $1,500 
Visual Survey of EAB Signs/Symptoms 
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YEAR 2 
 
Remove 2 trees recommended for immediate removal   $1,400 
Remove 2 ash trees (prioritize largest diameter)    $1,400 
Plant 13 trees in open locations      $1,950 
Prune 1/3 of City Owned Trees      $7,170 
Visual Survey of EAB Signs/Symptoms 
 
YEAR 3 
 
Remove 15 ash trees (prioritize largest diameter)    $10,500 
Plant 10 trees in open locations      $1,500 
Visual Survey of EAB Signs/Symptoms 
 
YEAR 4 
 
Remove 4 ash trees (prioritize largest diameter)    $2,800 
Plant 13 trees in open locations      $1,950 
Prune 1/3 of City Owned Trees      $7,170 
Visual Survey of EAB Signs/Symptoms 
 
YEAR 5 
 
Remove 15 ash trees (prioritize largest diameter)    $10,500 
Plant 10 trees in open locations      $1,500 
Visual Survey of EAB Signs/Symptoms 
 
YEAR 6 
 
Remove 4 ash trees (prioritize largest diameter)    $2,800 
Plant 13 trees in open locations      $1,950 
Prune 1/3 of City Owned Trees      $7,170 
Visual Survey of EAB Signs/Symptoms 
 
Purposed Budget Increase 
EAB could potentially kill all ash trees in Shenandoah within four years of its arrival. To remove all ash 
trees within six years, the budget would need to be increased to $19,250 a year. If the budget were 
increased to $12,000 per year all ash could be removed within 9.5 years. Additionally, we recommend 
that Shenandoah apply for grants to fund replacement trees. Utility Company grants are usually 
between $500 and $10,000 for community-based, tree-planting projects that include parks, gateways, 
cemeteries, nature trails, libraries, nursing homes, and schools.  
 
Another option considered by many communities is treating selected trees, either to maintain those 
trees in the landscape or to delay their removal – to spread out the costs and number of trees needing 
removal all at once. Trunk injection is administered every two years for the life of the tree. If treatment 
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is discontinued, the tree dies. For instance, in this treatment scenario, the average ash diameter is 20 
inches and at $15 per inch, about 4 trees could be treated per year (every other year treatment). Eight 
trees would be selected for treatment, and Shenandoah would still need to find $109,900 for removal 
of the remaining ash trees. Alternatively, if there are 15 treatable trees, it would cost approximately 
$4,500 a year for treatment and leave $5,800 for removal. These are alternatives to straight removal of 
ash trees. However, whether the treatment option is selected, there will be an increased cost of 
dealing with ash trees if EAB is found in Shenandoah. We suggest considering an increased budget to 
plan for this. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Shenandoah, IA  2019 Urban Forest Management Plan 12 

Works Cited 
 
Census Bureau. 2010. http://censtats.census.gov/data/IA/1601964290.pdf (April, 2013)  
 
USDA Forest Service, et al. 2006. i-Tree Software Suite v1.0 User’s Manual. Pp. 27-40. 
 
McPherson EG, Simpson JR, Peper PJ, Gardner SL, Vargas KE, Ho J, Maco S, Xiao Q. 2005b. City of 

Charleston, South Carolina, municipal forest resource analysis. Internal Tech Rep. Davis, CA: U.S. 
Department of Agriculture, Center for Urban Forest Research. p. 57  

 
Nowak, DJ and JF Dwyer. 2007. Understanding the benefits and costs of urban forest ecosystems. In: 

Kuser, J. (ed.) Urban and Community Forestry in the Northeast. New York: Springer. Pp. 25-46. 
 
Peper, Paula J; McPherson, E Gregory; Simpson, James R; Vargas, Kelaine E; Xiao, Qingfu 2009. Lower 

Midwest community tree guide: benefits, costs, and strategic planting. Gen. Tech. Rep. PSW-GTR-
219. Albany, CA: U.S. Department of Agriculture, Forest Service, Pacific Southwest Research 
Station. p.115  

 
 

http://censtats.census.gov/data/IA/1601964290.pdf


Shenandoah, IA  2019 Urban Forest Management Plan 13 

Appendix A: i-Tree Data  
Table 1: Annual Energy Benefits 
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l ,:i-31 

i 6~ 
1,11 

38.9 

19 
1 1 
219 
532 
1 l 
2.12 

i.. .i 
1,363.1 
1,3.3 • . 6 
Ul H 
1, 91. 

215. 
6:i-.:i-

11 
6!.ll.i 

S.!.ll5.8. 
341.3 
38 . . 6 
UH 
1'" '" .3 

1.1 
1.19.1 
lH 

.3 2 
u n 

33 
11 3 
· 2 
69 
18. 
:ii$ 
3 6.1 .. l 
13 U 
28. 4!.ll.3 

li$.6 
l .9 
1 1.-

1· 6. 
2 38..1 
1 1.::i 
l H. 

2 L 
3. 16. 

l 
19 

19,no 

!.ll.::i 
38..1 
··:u 

.)3,4!0.I 

1.14 
8.,311 
7,B.26 
-,618. 
,66 " 

1 ,1523 
1, . 58. 
1..1 

18 
1,336 
1,3. 3 
1,68.4 
1,. 6:1 

"li • 
64 

1 6 
i$ 

8. 78. 

1 
B l 
1 l 
18.6 
. l 

l i 
61 

l !M 
3,7 

132 
1 1 

61 
. 1 

8. 
16 

l 
6 

l 

6 
16 

1,341 

Total Stari.ri.arri. 
() Et mr 

IiliJ.'iil (f PA) 
1 IA) 
1 IA) 

IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA ) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA ) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA ) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA) 
IA ) 
IA) 

8 IA) 

1H 
l H 
n.-
s.!.ll 
8..6 
6.1) 
.9 

' J . 

3. 
' 1 J .... 

B 
1.6 
l . • 
1. 
1. 
1.3 
1.1 
l. 
iH 

.8 

.3 
3 
.3 
.l 
.l 
.l 

0.2 
.1 
.1 
.1 
.1 
.1 
.1 

BJ 
.1 
.1 
.1 

0.1 
.1 

0.1 
.1 

um.11 

2.1 
' J . 

L 
l . 
3. 

u 
0.6 

0.1 
.1 

0.1 

0.1 
' .1 

1fi.tl!I 

:. tU.:. 
i .1 
,5; _·-

68 .. 98. 
::i . . 8.::i 
8.J.!.ll 

31.36 
6B.i7 
13.93 

6" .3.i$ 
iU::i 

B.:i-::i 
. . . 62 

13.3 1 

13.3.6 
61.16 

3H 
38..1 3 
11.3 

6. 
3.6:2 

1 .91 
57.n 

3.61 
I) 

i .8.4 
l .:i-7 
13 .:53. 
51.32 
3.2. •l 
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Table 2: Annual Stormwater Benefits 

 

 

!Annual Storrnwater Benefits of Public Trees 
j4'13t.2020 

I 

~pede~ 
Total niafall Total Stttdvd ¼ of Total ¼ of Total Avg. 

i.cmceptioo (Gll.) ($) Error ii'ree~ • Vtm 

~onny:uple ) [o,854 1,.844 (NIA) 11.S [[.4 ,4.8J 
!'ionheropin o3.: 661,641 18.093 (NIA) 12.6 14.9 9H6 
~ih·erma.pl e ~ l.413 24.9n (NIA) 125 205 139.51 
tim e.ash 512.626 13.892 (NIA) gs ll.4 109.39 
~Up! !!13'.Ple 424,613 ll.5-0? (NIA) 8.6 9.< 93.55 
!led !!!lph IH.820 4.656 (NIA) 6.0 3.8 5-4.14 
~roJdln fDed duous Z..~edi n,135 2.10? (NIA) u u 29.61 
~oi.eyl0ccw. 156.141 4.232 (NIA) 35 35 84.63 
?el! 22.861 620 (NIA) 3.4 05 !2.64 

~onherored o:l: 101,61 1 2.911 (NIA) 3.2 2., 63.41 
~meticm basswood 15-0.592 <.081 (NIA) H 3.4 91.11 
f,Vhi1easrn 168.483 4.$66 (NIA) 2.6 3.1 120.15 
~meticm sycll!loH 161.26? 4.310 (NIA) 2.0 3.6 156.08 
~orw3;· sp:-uc:e 36,049 9;; (NIA) u 0.8 44.41 
~roJdlufDedduous S.mll 1.214 33 (NIA) 1., 0.0 l.64 
~Jmro r-:dbu:i 5,634 153 (NIA) u 0.1 8.48 
f,Vhi1eo.i.: 28.HI ;;g (NIA) I.I 0.6 48.63 
~meticm elm 61.944 1.619 (NIA) 1.0 1., llH l 
~wampwhi,eolk 16.i43 45-4 (NIA) OS o., 34S0 
~r oll: 29S61 812 (NIA) 0.8 0.1 61.66 
~usuimpb: 24,329 659 (NIA) 0.6 0.5 i3.26 
jli,,·er bir,ch 8.4~ 230 (NIA) 0.6 0.2 u .n 
~onlleroha.c:O:betrj 35,881 9n (NIA) 0.6 0.8 121.55 
Soutllero m.t-!:'loli.i 18.8.93 512 (NIA) 0.6 o., 64.00 
Litt!elelflinC2'! 16.iS9 455 (NIA) 0.5 o., 65.00 
~bd:m3Ple 15,301 415 (NIA) 0.5 0.3 59.24 
Soxeld~ 5,615 152 (NIA) 0.5 0.1 2U8 
?te:oak. 16.320 442 (NIA) o., o., i3.il 
~luesprou 3,098 8< (NIA) o., 0.1 13.99 
Clli.1me e2m 1; ,; 34 <81 (NIA) o., o., 80.10 
~13d: sp:-uce 6.899 !Si (NIA) 0.3 0.2 3i.39 
~roJdlufDed dooos Lv p 18.i46 ;o8 (NIA) 0.3 o., 101.60 
p3mro wbi;e pine 15.353 <16 (NIA) 0.3 0.3 10<.0l 
p t ioboc:.:eye 10.008 211 (NIA) 0.2 0.2 9-0.41 
Sl3d:waJnTJ! 13,;;3 3i3 (NIA) 0.2 0.3 124.41 
~onlleroca.:a!p.i 5.512 1;o (NIA) 0.2 0.1 49.88 
~Id!! 1.598 43 (NIA) 0.2 0.0 14.43 
!:Hd:go 2.159 59 (NIA) 0.1 0.0 29.25 
~ O!!ll!lO!Zl chol: ~h,1!}' 1.333 36 (NIA) 0.1 0.0 18.06 
f3Pttese maple 333 9 (NIA) 0.1 0.0 4.51 
~od fer Bnrgreee: ?\~ediutr 256 1 (NIA) 0.1 0.0 6.95 
~od fer Bnrgreee: Smlll 183 5 (NIA) 0.1 0.0 4.9i 
$wem llm 3.943 10; (NIA) 0.1 0.1 106.85 . . 
Hid:or: 2.591 iO (NIA) 0.1 0.1 i0.2 l 
B.Jm~r,edc~ 183 5 (NIA) 0.1 0.0 4.9i 
~ ppf.:: 69 2 (NIA) 0.1 0.0 1.86 
~13d:loOJS! 3,i64 102 (NIA) 0.1 0.1 102.01 
fudp;! 1.635 44 (NIA) 0.1 0.0 44.30 
Nonriemwbmcear ) 90 10 (NrAJ 0.1 0.0 [6.14 
Oik 2.591 iO (NIA) 0.1 0.1 i0.21 
Tuliptm 5,491 1<9 (NIA) 0.1 0.1 148.19 

Citrwide,otil 4,493,481 121,n 3 (NIA) 100.0 100.0 84.86 
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Table 3: Annual Air Quality Benefits 

 

 

152.5 
$ilve:rmaple 1641 
!,m n a,h 6S.4 

~ugarmap)e 60.6 
~ dmap~ 41.5 
~ oadleafDec-iduom M..i& 13.5 
~ oneylocust 301 
Pear 6.9 
~ orth..-ntad<ak 23.5 
~e:rican bu swood 211 
\vliit,ash 321 

~e:rican sycamrm 25.6 
Nonvay s!l!UOe 4.1 
'3roadleaf Dec-iduom &,-_,al 0.1 
~ stmit adbud 1.6 
~Vhite oak 2 .6 
~erican elm 20.0 
~wampwhitecak 2.7 
~ur oak 3.6 
~ustri.anp,in: 4.3 

River bitch 1.5 
~ orth..-nhackba,y 61 
~outhero magnola LS 
~ittlefaaflindal 3.1 
BtackmapJ.e 3.7 
~oxelda- 0.5 
Pm oak 3.o 
~ lue spruce 0.3 
j:hinese ehn 2.7 
Black spruce 11 
ixoadleafDec-iduom la¥ 2.6 

Northerocablpa 
Alda-

Gink~ 
Commonchoka:ba-ty 
Japanese maple 
Conifer Ev erp-een ~t.riru.."l 
Conife:rEv erp-eenS:mifl. 
Sweetgum 

HickOfY 
E.as t.mt t ed oaci:ar 
App~ 

Black loc-ust 
Juniper 
Northern white oaci:8! 
Oak 
Tulip ttae 

City,.vide total 

1.9 

0.5 
0.5 
0.6 
0.4 

0.0 
0.0 
0.0 
0.5 
0.3 
0.0 

0.0 
0.9 
0.3 
0.1 
0.3 
o.s 

S26.6 

26.3 
27.S 
10.9 
10.3 
7.1 
2.3 
5.0 
I.I 
4.0 

3.6 

51 
4.1 

o.s 
0.0 
0.3 
0.4 
3.4 

0.5 
0.6 
o.s 
0.3 
I.I 
0.4 

0.5 
0.6 
0.1 
0.5 

0.1 
0.4 

01 
0.4 
0.4 

0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 

0.0 
0.1 
0.1 
0.0 
0.0 
0.1 

140.1 

S0.0 
31.S 
29.6 
19.3 
7.0 

13.S 
3.3 

11.3 
10.3 
14.6 
11.4 
3.4 

0.1 
o.s 
1.4 
9.4 
1.4 

l.S 
3.4 

o.s 
3.1 
l.S 
1.5 
1.7 
0.3 
1.5 

0.3 
1.3 
0.9 
11 

0.3 
01 
0.3 
01 
0.0 
0.0 
0.0 
01 
0.1 
0.0 

0.0 
0.4 

0.3 
0.1 
0.1 
0.4 

400.4 

6.7 
7.3 
3.1 
2.7 
l.S 
0.6 
1.4 

0.3 
1.0 
0.9 
1.4 

I.I 
0.5 
0.0 
0.1 
0.1 
0.9 
0.1 
01 
0.5 
0.1 
0.3 
01 
0.1 
01 
0.0 
0.1 

0.0 
0.1 
0.1 
0.1 
01 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

37.S 

2S0.6 
S84 2S6.S 
362 19S.3 
326 16S.5 
22 1 95.4 
74 49.4 

160 69.5 
37 25.3 

126 46.5 
114 61.6 

169 64. I 

134 52.5 
27 10.1 

1.9 
6.6 

14 17.3 

107 32.9 
15 12.1 
19 13.S 
2S 6.S 

5.5 
34 151 
13 s.s 
17 7.0 
20 S.4 

3.S 
16 7.0 

2 1.3 
14 7.S 

S 2.1 
14 7.1 

12 31 

3.4 

2 2.1 
1.4 

2 1.7 
0.5 
0.1 
0.1 
1.6 
1.3 
0.1 

0.1 
5 1.6 
2 0.5 

0.3 
1.3 

4 1.9 

4,444 1,848.6 

Avoided (lb ) Total BVOC BVOC 

) . 

40.4 3S.5 26 1.0 
42.0 40.1 275.5 1,795 

2S.S 27.5 1S7.6 1,234 
24.6 23.5 160.9 1,052 
14.0 13.3 91.3 596 
7.1 6.S 46.0 305 

101 9.7 66.4 434 
3.6 3.4 231 156 
6.S 6.4 43.9 2S9 

S.9 S.5 57.6 3S1 
9.4 9.0 621 403 
7.7 7.3 49.9 327 
1.5 1.4 9.S 63 

0.3 0.3 1.7 12 
0.9 0.9 6.0 41 
2.5 2.4 16.7 10S 
4.S 4.6 31.7 206 

l.S 1.7 11.5 75 
2.0 1.9 13.3 S6 
1.0 0.9 6.5 43 
o.s o.s 51 34 
21 2.1 14.4 95 

1.3 11 S.6 55 
1.0 1.0 6.6 43 

11 11 s.o 52 
0.6 0.5 3.6 24 
1.0 1.0 6.S 44 

01 01 11 S 
I.I I.I 7.6 49 

0.3 0.3 2.0 13 
1.0 1.0 6.7 44 

0.5 
0.3 
01 
0.3 
0.1 
0.0 
0.0 
01 
01 
0.0 

0.0 
01 
0.1 
0.0 
01 
0.3 

26S.S 

3.1 20 

0.5 
0.3 
01 
01 

3.3 
2.0 
1.4 

1.7 
0.1 0.4 

0.0 0.1 
0.0 0.1 
01 
01 

1.5 
11 

0.0 0.1 

0.0 0.1 
01 
0.1 
0.0 

1.5 
0.5 
0.3 

01 11 
0.3 l.S 

13 

II 

10 

10 

12 

2561 1,750.3 11,504 

. ) 

-34.4 
-S4.6 

0.0 
-411 
-13.9 

-3.4 

-22.S 
0.0 

-33.S 
-17.9 

0.0 
0.0 

-17.9 
0.0 
0.0 
0.0 
0.0 

-0.7 
0.0 

-9.4 
-0.4 

0.0 
-5.4 
. 1.5 

-11 
-0.3 
-5.6 

-1.0 
0.0 

-2.6 
0.0 

-9.1 

0.0 
0.0 
-01 
0.0 
0.0 

-0.1 
-0.1 
0.0 
0.0 

-0.1 

0.0 
-01 
-0.9 
-01 
0.0 
0.0 

-340.4 

844.5 
. 317 839.1 

556.4 
. 177 433.4 
-52 269.8 
. 13 129.3 
-S5 183.5 

O 6 7.2 
-127 109.6 
-67 154.8 

198.1 
159.6 

-67 13. 7 
4.4 

17.1 
43.4 

107.8 
.3 30.9 

3 7.2 
. 35 14.9 
-I 14.5 

44.6 
-20 18.i 
.5 19.3 
-5 23.i 
-I 9.0 

-21 15.4 

-4 2.6 
O 22.2 

-10 4.5 
O 20.1 

. 34 2.1 

8.6 
5.5 

-I 4.0 
4.6 

1.1 
0.3 
0.1 
4.4 

3.3 
0.1 

0.3 
-I 4.7 
.3 1.0 
-I 0.6 

3.3 
5.5 

-1,276 5,188.6 

2,423(NIA) 
2,361 (NIA) 
l ,595 (NIA) 
1,201 (NIA) 

765 (NIA) 
367 (NIA) 
509 (NIA) 
192 (NIA) 
28S (NIA) 
429 (NIA) 

572 (NIA) 
461(NIA) 
24 (NIA) 
12 (NIA) 
49 (NIA) 

123(NIA) 
313(NIA) 
S7 (NIA) 

106 (NIA) 
35 (NIA) 
41 (NIA) 

12S (NIA) 
4S (NIA) 
55 (N/A) 
67 (NIA) 
25 (NIA) 
40 (NIA) 

6 (NIA) 
64 (NIA) 
II (NIA) 
5S (NIA) 
-2 (NIA) 
37 (NIA) 

24 (NIA) 
16 (NIA) 
II (NIA) 
13 (NIA) 
3 (NIA) 
I (NIA) 
0 (NIA) 

12 (NIA) 
9 (NIA) 
0 (NIA) 

I (NIA) 
14 (NIA) 
2 (NIA) 
I (NIA) 
9 (NIA) 

16 (NIA) 

l 4,672 (N/A) 

. ) 

12.6 13.39 
12.5 13.19 
S.9 12.56 
S.6 9.77 
6.0 S.90 
4.9 5.16 

3.5 10.17 
3.4 3.92 

31 6.27 
2.9 1010 

2.6 15.05 
2.0 16.47 

1.5 1.07 
1.4 0.62 

1.3 2.72 
I.I 7.66 
1.0 22.36 
0.9 6.72 
0.S S.S2 
0.6 3.90 
0.6 5.14 

0.6 16.06 
0.6 6.01 
0.5 7.S0 
0.5 9.62 
0.5 3.61 
0.4 6.5S 

0.4 I.OS 
0.4 10.59 

0.3 2.16 
0.3 11.53 
0.3 -0.4S 

01 
01 5.22 
0.1 5.71 
0.1 6.56 
0.1 1.63 
0.1 0.75 
0.1 0.20 
0.1 12.4S 
0.1 9.34 
0.1 0.20 

0.1 0.71 
0.1 13.5S 
0.1 2.19 
0.1 1.4S 

0.1 9.34 
0.1 15.71 

100.0 1012 
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Table 4: Annual Carbon Stored 

 
 

!!Stored CO2 Benefits of Public Trees 
j4123/2020 

I 
lpiees Total Stored Tots:! Stmdi.."d %of Tots:! % of Avg. 

CO2 (lbs) (S) Error Trees Tots:! S SJtree 
fJorn--ay msp~e l ,S06,S03 B ,551 ():'IA) 12 .9 10.3 i3.25 
~onhffll. p~n o!k 2,519,051 1S,S93 Q:<IA) 12 .6 )4.4 104.3S 
~ilve- nu;,le 3, 7Sl ,22S 2S,359 ():'IA) 125 21.6 15S.43 
i:r.ffll ash 2,233, 742 16, 753 ():'IA) S.9 12 .S B l.91 
~ugsr m:ap~e 1, 768,441 13,263 Q:<IA) S.6 10. l 107.S3 
~e:i msp~e 44S,566 3,364 (NIA) 6.0 2.6 39.12 
Sroa&W Decduou 227,560 1,70 7 ():'IA) 4.9 l.3 24.04 
~ Oll~OCUSt 3S3~543 2,S77 (1:<IA) 3.5 2.2 57.53 
p.., ll0,944 S32 (NIA) 3.4 0.6 16.9S 
~ ottb.ffll. red osk 522,322 3,917 (NIA) 3.2 3.0 S5.16 
~ericm bssswood 7S9,501 5,921 ():'IA) 2.9 4.5 140.9S 
;\ •bite ash 506,856 3,S01 Q:<IA) 2.6 2.9 100.04 
~ericm syamore S63,139 6,4i4 (NIA) 2 .0 4.9 231.20 
~ orway spruce 43,375 325 (NIA) LS 0.2 14.79 
S rosd!W Dec:duou 3,540 2 7 Q:<IA) l .4 0.0 l.33 
~Utffll t°Mbud 25,937 )9 ; ():'IA) l.3 0. 1 JO.SJ 
~\•bite oak S4,il9 635 ():'IA) l.l 0.5 39. il 
~ ericw e!!ro 392,2S2 2,942 Q:<IA) l.0 2.2 210. )5 
~n,~ p whit-: osl.: 44, 7S0 336 (NIA) 0.9 0.3 25.S3 
~ ur osk 12 ),065 90S Q:<IA) o.s 0.7 75.67 
~ trim p~ne 3S,034 2S; Q:<IA) 0.6 0.2 31.69 
Rive- b~tcb 25,S25 194 ():'IA) 0.6 0. 1 24.21 
~onben.btckbeny 100,061 750 Q:<IA) 0.6 0.6 93.SI 
~outhffll mapolia 25,004 !SS ():'IA) 0.6 0. 1 23.44 
U tt~e:!ed'Hndeo 65,762 493 (NIA) 0.5 0.4 70.46 
~ !ack m::p~e 40, 130 30) ():'IA) 0.5 0.2 43.00 
S o,;e:!der 10,9S7 S2 ():'IA) 0.5 0. 1 l l.77 
Ptnool: S3,633 627 Q:<IA) 0.4 0.5 )04.54 
~ l:ue spruce l , 14 l 9 ():'IA) 0.4 0.0 l .43 
!=hlnese ,elm 93,9 75 70; Q:<IA) 0.4 0.5 ll7.47 
~ lack sp·ruce )0, l )6 76 Q:<IA) 0.3 0. 1 )5. ) 7 
S roa&W Decduou S5,6S l 643 (NIA) 0.3 0.5 12S.52 
~sstffll. ..,,'bite p~ne 23,64 ) 177 Q:<IA) 0.3 0. 1 44.33 
P ruo b~'e 36,506 2 74 Q:<IA) 0.2 0.2 91.26 
S !ack ....,-s:!lllJ! 63,4S9 4 76 (NIA) 0.2 0.4 15S. 72 
~ Onhffll. ats:ipa 15,S0l 119 Q:<IA) 0.2 0. 1 39.50 
~ de' 6,9S2 ;2 Q:<IA) 0.2 0.0 17.46 
~ nkgo S,274 62 ():'IA) O.l 0.0 3l.03 
!=ommott cb.okidl.e 6,0 74 46 ():'IA) 0. 1 0.0 22.7S 
rapmese map~e l ,0S6 S Q:<IA) 0. 1 0.0 4.0 7 
~ oi:tife- Evegrea:1. t\ 43 0 Q:<IA) 0. 1 0.0 0.32 
Coi:tife- Ev~ rea:1. S 43 0 ():'IA) 0. 1 0.0 0.32 
~n·ee:gum - 15, 773 11S Q:<IA) 0. 1 0. 1 llS.30 
~ ckocy S,45S 63 (NIA) 0. 1 0.0 63.43 
Esstffll. ~ c~ 43 0 ():'IA) 0. 1 0.0 0.32 
~ p~e 17S l Q:<IA) 0. 1 0.0 l.33 
~ lack locust 14,2S0 10 7 Q:<IA) 0. 1 0. 1 10 7.10 
fwipe- 1, 102 S ():'IA) 0. 1 0.0 S.2 7 
Nonhffll. n,'b£te c..ds 257 2 Q:<IA) 0. 1 0.0 l.93 
psJ.: S,45S 63 (NIA) 0. 1 0.0 63.43 
~uEpm-: 25,943 195 (NIA) 0. 1 0. 1 194.5 7 

p:irywide tcrel 17,494,175 131)06 Q:<IA) 100.0 100.0 91.43 
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Table 5: Annual Carbon Sequestered 

 

 

nnual COi Benefits of Public Trees 
4/23/2020 

~pecies 
Sequestered Sequestered Decomposition Maintenance Total Avoided Avoided Net Total Total Standard ¼ ofTotal %of Avg. 

(lb) (S) Release (lb) Release (lb) Released (S) (lb) (S) (lb) ($) Error Trees Total s S!tree 

~<lorway maple )8,68) 440 .8,6)4 -) 4 ) -69 84,.,48 o.,., J.,.,,8D i,004(N1A5 11.9 9.8 ).42 
Northern pin oak 11,462 86 -12,091 -745 -96 96,507 724 95,133 713 (NIA) 12.6 7.0 3.94 
~ilvermaple 267,455 2,006 -18,152 -688 -141 102,158 766 350,774 2,631 (NIA) 12.5 25.7 14.70 
preen ash 100,223 752 -10,722 -443 -84 69,448 521 158,506 l ,189(NIA) 8.9 11.6 9.36 
~ugarmaple 85,142 639 -8,491 -392 -67 59,591 447 135,850 l ,019(NIA) 8.6 10.0 8.28 
~edmaple 41,221 309 -2,153 -182 -18 33,824 254 72,709 545 (NIA) 6.0 5.3 6.34 
~roadleaf Deciduous M, 17,602 132 -1,104 -107 -9 16,991 127 33,383 250(NIA) 4.9 2.4 3.53 
fioneylocust 42,389 318 -1,843 -121 -15 24,623 185 65,047 488 (NIA) 3.5 4.8 9.76 
Pear 8,558 64 -533 -73 -5 8,589 64 16,542 124(NIA) 3.4 1.2 2.53 
Northern red oak 5,394 40 -2,507 -130 -20 16,251 122 19,007 143 (NIA) 3.2 1.4 3.10 
l:\merican basswood 44,811 336 -3,790 -151 -30 21,287 160 62,157 466(NIA) 2.9 4.6 11.10 
~\'bite ash 32,899 247 -2,433 -119 -19 23,053 173 53,399 400 (NIA) 2.6 3.9 10.54 
~erican sycamore 23,070 1i3 -4,143 -124 -32 18,490 139 37,293 280(NIA) 2.0 2.7 9.99 
Norway spruce 1,826 14 -208 -41 -2 3,612 27 5,189 39(NIA) 1.5 0.4 1. 77 
Broadleaf Deciduous Str 647 5 -17 -9 0 634 5 1,254 9(NIA) 1.4 0.1 0.47 
~astern redbud 1,913 14 -125 -21 -1 2,234 I 7 4,002 30(NIA) 1.3 0.3 1.67 
~\'bite oak 7,921 59 -407 -34 -3 6,171 46 13,651 102(NIA) 1.1 1.0 6.40 
~ericanelm 8,647 65 -1,883 -68 -15 11,747 88 18,443 138(NIA) 1.0 1.4 9.88 
~wamp white oak 4,409 33 -216 -23 -2 4,237 32 8,407 63 (NIA) 0.9 0.6 4.85 
~ur oak 6,344 48 -581 -30 -5 4,916 3i 10,650 80(NIA) 0.8 0.8 6.66 
~ ustrian pine 1,180 9 -183 -29 -2 2,405 18 3,373 25 (NIA) 0.6 0.2 2.81 
~iver birch 1,450 11 -126 -12 -1 1,924 14 3,236 24(NIA) 0.6 0.2 3.03 
f'lorthern hackberry 4,245 32 -480 -31 -4 5,322 40 9,055 68(NIA) 0.6 0.7 8.49 
~outhem magnolia 1,567 12 -120 -18 -1 3,212 24 4,641 35 (N/A) 0.6 0.3 4.35 
Littieleaf linden 3,034 23 -316 -19 -3 2,425 18 5,123 38(N/A) 0.5 0.4 5.49 
~lack maple 3,902 29 -193 -16 -2 2,955 22 6,648 50(NIA) 0.5 0.5 7.12 
Boxelder 1,492 11 -54 -9 0 1,344 10 2,773 21 (NIA) 0.5 0.2 2.97 
Pin oak 1,162 9 -401 -16 -3 2,518 19 3,263 24(NIA) 0.4 0.2 4.08 
~Jue spruce 158 1 -5 -5 0 446 593 4(NIA) 0.4 0.0 0.74 
Chinese elm 2,983 22 -451 -17 -4 2,800 21 5,315 40 (NIA) 0.4 0.4 6.64 
~lack spruce 429 -49 -9 0 725 1,097 8(NIA) 0.3 0.1 1.65 
Broadleaf Deciduous Lai .,,.,s., h -411 -16 ., 2,488 19 ) ,444 41 (JN1A) o . ., 0.4 8.1 / 
Eastern white pine 116 1 -113 -16 -1 1,149 9 1,135 9(NIA) 0.3 0.1 2.13 
Ohio buckeye 840 6 -175 -11 -1 1,517 11 2,171 16(NIA) 0.2 0.2 5.43 
Black walnut 2,429 18 -305 -11 -2 1,728 13 3,841 29(NIA) 0.2 0.3 9.60 
Northern catalpa 1,550 12 -76 -7 -1 1,227 9 2,695 20(NIA) 0.2 0.2 6.74 
Alder 649 5 -34 -5 0 741 6 1,352 lO (NIA) 0.2 0.1 3.38 
Ginkgo 58 0 -40 -5 0 507 4 521 4(NIA) 0.1 0.0 1.95 
Common chokecherry 535 4 -29 -4 0 617 5 1,119 8(NIA) 0.1 0.1 4.20 
Japanese maple 152 I -5 -2 0 161 I 306 2(NIA) 0.1 0.0 115 
Conifer Evergreen Medo 12 0 0 -1 0 48 0 60 O(NIA) 0.1 0.0 0.45 
Conifer Evergreen Small 13 0 0 -1 0 26 0 39 O(NIA) 0.1 0.0 0.29 
Sweetgum 85 7 6 -76 -4 -1 552 4 1,330 lO (NIA) 0.1 0.1 9.97 
Hickory 660 5 -41 -3 0 441 1,058 8(NIA) 0.1 0.1 7.93 
Eastern red cedar 13 0 0 -1 0 26 0 39 O(NIA) 0.1 0.0 0.29 
Apple 38 0 -1 -1 0 37 0 74 1 (NIA) 0.1 0.0 0.55 
Black locust 370 -69 -4 -1 539 4 837 6(NIA) 0.1 0.1 6.27 
Juniper 0 0 -5 -2 0 187 1 180 1 (NIA) 0.1 0.0 1.35 
Northern white cedar 53 0 -1 -1 0 94 1 145 1 (NIA) 0.1 0.0 1.08 
Oak 660 -41 -3 0 441 1,058 8(NIA) 0.1 0.1 7.93 
Tulip tree 960 -125 -4 -1 650 1,481 11 (NIA) 0.1 0.1 11.11 
Citywide total 8fo,)J0 6,041 .8.,,99) .'.4,;iJ§ -661 OU,961 4,860 J,.,6),112 IO,L9(N1A) 100.0 100.0 1.14 
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Table 6: Annual Social and Aesthetic Benefits 

 

 

! , . 
t,fonllempin o3.: 
~ih·er:ru.ple 
Gm e: asl!: 
~upr imple 
it=d imple 
SroJdlelfDedduous ?-.~:di 
Hoceylocw. 
?aJt 
Nonllernred o:l: 
~amitll!:basswood 
i;\rti1eash 
~metitll!: sycll!lote 
tiorw1ysp:-uc:e 
~roJdle1fDedduous S.mll 

~metitll!: elm 
$wampwhi,eolk 
~ t olk 
~umiinpb: 
!liver birch 
NonllernhaC:.:Cetrj 
~ou11lem :ru.-_poli.i 
Linlelelfliniki 
~13tkm3Ple 
~oxeld!! 
Pte:oak 
S1uespruu 
Cticesee2m 
$13:.k S'O!".JCe 

SroJdl~lfDedduous Lvp 
SJmrnwhi,epine 
b t iobuC:.::-.-e 
~13:.kwa!n~ 
Nonllemca.:a!m 
ktdl! . 
!)id:gp 
~ommoechol:"i(h;,ny 
iJP11memap)e 
Cod f.?t E"·et!!'eee: Z..~: diutr 
Cod f.?t Enr;me: Smlll 
$wee1pi.m -
Hitkor.,· 
S3m~ r~ ,,e,w 
~pp!: 
813d: toe.JS! 
Juc1pe-
Nonllem whi,e cedr 
Oik 
Tuliptm 
Ci1ywide:io::i! 

, .4,0 (NrAJ 

1.009 (NIA) 
20.2l i (NIA) 
i ,683 (NIA) 
8.5i6 (NIA) 
5.195 (NIA) 
1.853 (NIA) 
9,i68 (NIA) 

499 (NIA) 
396 (NIA) 

3.126 (NIA) 
3.568 (NIA) 
1.598 (NIA) 

435 (NIA) 
32 (NIA) 

l09 (NIA) 
i 66 (NIA) 

lM4 (NIA) 
452 (NIA) 
564 (NIA) 
l09 (NIA) 
159 (NIA) 
521 (NIA) 
283 (NIA) 
309 (NIA) 
489 (NIA) 
l 98 (NIA) 
l26 (NIA) 
94 (NIA) 

26l (NIA) 
64 (NIA) 

265 (NIA) 
32 (NIA) 
i5 (NIA) 

l82 (NIA) 
l 49 (NIA) 
3i (NIA) 

1 (NIA) 
H (NIA) 
8 (NIA) 

l2 (NIA) 
13 (NIA) 
66 (NIA) 
58 (NIA) 
13 (NIA) 
2 (NIA) 

l l \¾'1 0 ' A 

15 (NIA) 
58 (NIA) 
6i (NIA) 

i6.l05 (NIA) 

11.9' 
l2.5 
12.5-
8.9 
8.6 
6.0 
4.9 
3.5 
3.4 
3.2 
2.9 
2.6 
2.0 
1.5 
1.4 
L3 
l.l 
1.0 
0.9 
0.8 
0.6 
0.6 
0.6 
0.6 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.l 
0.l 
0.l 
0.l 
0.l 
0.l 
0.l 
0.l 
0.l 
0.l 
O.t 
0.l 
0.l 
0.l 

100.0 

,.i 19.J ) 

U 5.58 
26.6 l 12.95 
l0.l 60.49 
l l.3 69.n 
6.8 60.4l 
2.4 26.10 

12.8 195.3 i 
o.; 10.18 
0.5 8.61 
4.1 i4.43 
4.i 93.S.8 

2.l 5i .09 
0.6 19.i6 
0.0 1.58 
0.l 6.03 
LO 4i .S.8 
l.4 i8.l2 
0.6 34.i5 
O.i 4i .0I 
0.1 11.14 
0.2 l9.86 
O.i 65.16 
0.4 35.34 
0.4 44.13 
0.6 69.83 
0.3 28.3 l 
0.2 2l.03 
0.1 15.i3 
0.3 43.55 
0.l 12.8 l 
0.3 52.99 
0.0 8.08 
0.1 24.84 
0.2 60.54 
0.2 49.80 
0.0 12.46 
0.0 3.39 
0.0 1; _4g 
0.0 4.23 
0.0 12.3 l 
0.0 13.3 i 
0.l 65.59 
0.l 5i .69 
0.0 13.3 i 
0.0 2.06 
0.0 31.46 
0.0 0.00 
0.0 15.42 
0.1 5i .69 
0.l 66.60 

1,00.0 53.04 
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Table 7: Summary of Benefits in Dollars 

 
 

  

!Annual Benefits of Public Tr ees by Species (S/t ree) I 
i4fl3t2000 
; 

Specie~ Ener~· CO2 Ai.rQoa!ity Stonmnm AestlmidOtt er Thu l ($) Stttdv dErrot 
' jNorw1ym.aple )9.h ) .41 lo.8) ,4.8J 19.J) lHU I (NIA) 
Nonternpino3.: i 0.10 3.94 13.39 9H6 558 l~.9HNIA) 
Silver maple 69.55 14.i0 13.19 13951 lll.95 349.89 (NIA) 
Gm i; :ash 68.98 9.36 !256 109.39 60.49 260.iS (NIA) 
Suprimple 59.85 8.28 9.11 93.55 69.n HU i(NIA) 
R:d imple 48:29 6.34 8.9-0 54.14 60.41 l iS.0S (NIA) 

:BroJdlelfDedduou 31.36 35 3 5.16 29.6 i 26.10 95.8"2 (NIA) 
Hoi:e:;locw. 60.n 9.i6 10.l i 84.63 195.H 360J 0 (NIA) 
Pev 23.93 253 3S2 12.64 l0.lS 53.20 (NIA) 
Nonternred o:l: 45.03 3.l0 6.21 63.41 S.61 126.<l (NIA) 
American basswood 65.86 ll.l0 l0.20 9i .l i i 4.43 H SJ6 (NIA) 
Wti1eash ;us 1054 15.05 !20.15 93.S.8 31 IJS (NIA) 
Ameticai; iycamoH 81.0S 9.99 16.4i 156.08 Si .09 32Ul (NIA) 
Norw1:;sp:-uc:e 19.i0 u; l.01 44.4 1 19.i6 86.i0 (NIA) 
Bm3dleill}ec:duou 4.6' 0.41 0.61 l.6' us &.96 (NIA) 

:B1mrn redbu:i l 1.01 l.61 1.n 8.48 6.03 35.9;(NIA) 
Wt iteo'-. 46:22 6.40 1.66 48.63 ,n.s.s 156.S0 (NIA) 
American: elm l00.61 9.SS 22.36 ll9.9l i S..12 330.94 (NIA) 
Sw3mpw!li, eolk 40.55 4.85 6.n 34S0 34.H l2US (NIA) 
Bur olk 49.62 6.66 8.82 6i .66 •H.Ol l i 9'.i 8 (NIA) 
Au m i 31. pin: 33.60 l.Sl 3S0 13.26 12.14 125.?l (NIA) 

:Rh·erbirch 19.9-0 3.03 5.14 u .n l9.S6 86.i0 (NIA) 
Nonternbac:.:.Cimj 84.14 8.49' l6.06 12 1.55 65.16 295.39' (NIA) 
Southern :U-plofa 46.24 4.35 6.0l 64.00 35.34 155.94 (NIA) 
Litdelelflin ikl 44.i9' 5.49' ;.so 65.00 44.13 16U 0 (NIA) 

iBl3:k m3Ple 51.l i 1.11 9.61 59.24 69'.83 19BS (NIA) 
iBoxeld!! 23.3 l 1.91 3.61 2U S 28.3 1 i9'.9S (NIA) 
iPi.noak. 5-0.04 4.08 6.58 nn l l.03 155.44 (NIA) 
!s tuespruce 10.41 O.H l.0S 13.99' 15.13 <l.96 (NIA) 
iCt i.imee2m 55.66 6.64 10.59' 80.l0 43.55 l965< (NIA) 
1B13:k sp:-uce lS.86 l.65 1.16 3i.39' l l .Sl n.SHNIA) 
lBroJdlelfDeddooo 6U 6 S.l 1 l i.53 l0U 0 51.99' 236.05 (NIA) 
jEuiem white pis 34.66 1.IJ -0.48 l0<.01 8.08 l<S.<l (NIA) 
jOtiobuc:.:.e-ye 66.i9' 5.43 12.44 9'-0.41 24.84 l99.90 (NIA) 
iBhd:wa!wJ! B.09' 9.60 13.62 124.41 6054 2SU 6 (NIA) 
' N ontern ca.:alp.;. 4859 6.i4 8.06 49.88 49.80 163.0HNIA) 
A!d3' 3L49 3.38 5:22 14.43 12.46 66.9;(NIA) 
Gi.d:gp 32.00 l.95 5.H 29:25 3.39 n J 0 (NIA) 
Commo~chol:~h.:t 38.13 4:20 656 lS.06 15.48 8"2.43 (NIA) 
h p11memap1e l l.S0 1.15 L63 451 4:23 23.32 (NIA) 

,Cocifat Evet?reai; !I.< 6.94 0.45 o.;s 6.95 12.3 1 2Hl (NIA) 
lcottifar E"➔erireai; S: 3.6"2 0.29 0.20 4.9; 13.H 22.45 (NIA) 
jSwee1pun i 0.91 9.91 12.48 106.85 6559 265.81 (NIA) 
jHitkor;➔ 5;J2 H 3 9.34 i 0:2 1 5;.69 202.49 (NIA) 
iB1mrn red c~ 3.6"2 0.29 0.20 4.9; 13.H 22.45 (NIA) 
Apple 5.40 055 0.H l.86 1.06 1058 (NIA) 
B13:kloOJS! i 0.84 6.11 135 8 lOl.01 3 L46 224.l ;(NIA) 
Ju.cip;! 245; 1.35 l.l9 44.30 0.00 n .<0 (NIA) 
Nonternwhi,eced1 1358 l.0S L48 16.14 15.42 4U 0 (NIA) 
Oil: 5;J2 H 3 9.34 i 0:2 1 5;.69 20H9 (NIA) 
Tuliptm 81.01 l l.l l 15.H l48.i9 66.60 324.23 (NIA) 

Cttyw1ae lo;i! >6.9 [ ,.14 to.11 84.86 >, .04 212.16 (NrAJ 
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Figure 1: Species Distribution 
 
 
 
 
 
 
 

Species Distribution of Public Trees 
4/23/2020 
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Figure 2: Relative Age Class 
 
 
 
 
 
 
 
 
 
 
 

Relative Age Distribution of Top 10 Public Tree Species for All Zones (%) 
4/23/2020 
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Figure 3: Foliage Condition 
 
 

 
Figure 4: Wood Condition 
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Figure 5: Canopy Cover in Acres 
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Figure 6: Land Use of city/park trees 
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Appendix B: ArcGIS Mapping 
 

 
Figure 1: Location of Ash Trees 
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Figure 2: Location of EAB symptoms 
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Figure 3: Location of Poor Condition Trees 
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Figure 4: Location of Trees with Recommended Maintenance *City ownership of the trees 
recommended for removal should be verified prior to any removal* 
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The State of Iowa is an Equal Opportunity Employer and provider of ADA services. 
 
Federal law prohibits employment discrimination on the basis of race, color, age, religion, national 
origin, sex or disability. State law prohibits employment discrimination on the basis of race, color, 
creed, age, sex, sexual orientation, gender identity, national origin, religion, pregnancy, or disability. 
State law also prohibits public accommodation (such as access to services or physical facilities) 
discrimination on the basis of race, color, creed, religion, sex, sexual orientation, gender identity, 
religion, national origin, or disability. If you believe you have been discriminated against in any 
program, activity or facility as described above, or if you desire further information, please contact the 
Iowa Civil Rights Commission, 1-800-457-4416, or write to the Iowa Department of Natural Resources, 
Wallace State Office Bldg., 502 E 9th St, Des Moines IA 50319. 
 
If you need accommodations because of disability to access the services of this Agency, please contact 
the Director at 515-725-8200. 
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