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Executive Summary_______________________________ 

Overview 
This plan was developed to assist the City of Marion with managing its urban forest, including 
budgeting and future planning. Trees can provide a multitude of benefits to the community, 
and sound management allows a community to best take advantage of these benefits. 
Management is especially important considering the serious threats posed by forest pests such 
as 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 (this does not include mountain ash).  There is a 
strong possibility that 16% of Marion’s city owned trees (ash) will die once EAB becomes 
established in the community, unless preventative treatment is used.  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 2015, a tree inventory was conducted 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 5,872 trees inventoried. 

• Marion’s trees provide $668,977 of benefits annually, an average of $114 a tree 
• There are over 87 species of trees  
• The top three genera are: Maple 27%, Ash 16%, and Oak 11% 
• 52% of trees are in need of some type of management 
• 246 trees are recommended for removal 

Recommendations 
The core recommendations are detailed in the Recommendations Section. The Emerald Ash 
Borer Plan includes management recommendations as well. Below are some key 
recommendations. 

• Of the 246 trees needing removal, 24 must be addressed immediately *City ownership 
of the trees recommended for removal should be verified prior to any removal* 

• 88 of the 956 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 and maple 
• Check ash trees with a visual survey yearly 
• With the current budget it could take 14 years to remove ash – Suggestion: request a 

budget increase to and apply for grants to plant replacement trees 
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Introduction_____________________________________ 
 
This plan was developed to assist Marion with the management, budgeting and future planning 
of their urban forest.  Across the state, forestry budgets continue to decrease with more and 
more of that money spent on 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 and replacement planting.  With proper planning and management of the current 
canopy in Marion, these costs can be extended over years and public safety issues from dead 
and dying ash trees mitigated. 
 
Trees are an important component of Marion’s infrastructure and one of the greatest assets to 
the community.  The benefits of trees are immense.  Trees provide the community with 
improved air quality, stormwater runoff interception, energy conservation, lower traffic speeds, 
increased property values, reduced crime, improved mental health and create a desirable place 
to live, to name just a few benefits.  It is essential that these benefits be maintained for the 
people of Marion and future generations through good urban forestry management.   
 
Good urban forestry management involves setting goals and developing management 
strategies to achieve these goals. An essential part of developing management strategies is a 
comprehensive public tree inventory.  The inventory supplies information that will be used for 
maintenance, removal schedules, tree planting and budgeting.  Basing actions on this 
information will help meet Marion’s urban forestry goals. 
 

Inventory________________________________________ 
 
In 2015, a tree inventory was conducted that included 100% of the city owned trees on both 
streets and parks.  The tree data was collected 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 programming used to collect tree information on the data collectors 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, signs and 
symptoms associated with EAB were noted for all ash trees.  The signs and symptoms noted 
were canopy dieback, epicormic shoots, bark splitting, D-shaped borer exit holes, and wood 
pecker damage.  
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Inventory_Results_________________________________ 
 
The data collected for the 5,872 city trees was entered into the USDA Forest service program 
Street Tree Resource Analysis Tool for Urban forestry Management as part of the i-Tree suite.  
The following are results from the i-Tree STREETS analysis. Findings 

Annual Benefits 

Annual Energy Benefits 
Trees conserve energy by shading buildings and blocking winds.  Marion’s trees reduce energy 
related costs by approximately $189,802 annually (Appendix A, Table 1).  These savings are 
both in Electricity (902.3 MWh) and in Natural Gas (189,802 Therms).  

Annual Stormwater Benefits 
Marion’s trees intercept about 8,277,265 gallons of rainfall or snow melt a year (Appendix A, 
Table 2).  This interception provides $224,314 of benefits 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 emitting volatile organic mater (ozone).  In 
Marion, it is estimated that trees remove 11,412.2 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 $32,088 (Appendix A, Table 3).   

Annual Carbon Benefits 
Carbon sequestration and storage reduce the amount of carbon in the atmosphere, mitigating 
climate change.  In Marion, trees sequester about 23,381 lbs of carbon a year with an 
associated value of $3,117,497 (Appendix A, Table 4).  In addition, the trees store 26,101,185 
lbs of carbon, with a yearly benefit of $195,759 (Appendix A, Table 5).   

Annual Aesthetics Benefits 
Social benefits of trees are hard to capture.  The 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.  Marion receives $199,391 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, Marion’s trees provide $668,977 
of benefits annually.  Benefits of individual trees vary based on size, species, health and 
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location, but on average each of the 5,872 trees in Marion provide approximately $114 annually 
(Appendix A, Table 7).   

Forest Structure 

Species Distribution 
Marion has over 87 different tree species along city streets and parks (Appendix A, Figure 1).   
The distribution of trees by genera is as follows: 
 
Maple 1599 27% 
Ash 956 16% 
Oak 559 10% 
Other 332 6% 
Honeylocust 315 5% 
Apple (crabapple) 250 4% 
Spruce 188 3% 
Elm 179 3% 
Linden 173 3% 
Hackberry 141 2% 
Pear 129 2% 
Pine 109 2% 
Cottonwood/poplar 104 2% 
Kentucky Coffeetree 96 2% 
Sycamore 72 1% 
Tulip tree 71 1% 
Walnut 70 1% 
Cherry 63 1% 
Birch 58 1% 
Hickory 54 1% 
White Cedar 44 1% 
Catalpa 42 1% 
Ohio Buckeye 40 1% 
Mulberry 39 1% 
Lilac 33 1% 
Ginkgo 28        <1% 
Red bud 23        <1% 
Magnolia 19        <1% 
Red Cedar 17        <1% 
Black locust 16        <1% 
Dogwood 11        <1% 
Willow 10        <1% 
Alder 9        <1% 
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Yellowwood 8        <1% 
Chestnut 6        <1% 
Hophornbeam 5        <1% 
Hemlock 3        <1% 
Sweetgum 1        <1% 

Age Class 
Most of Marion’s trees (72%) are between less than 18 inches in diameter at 4.5 ft (Appendix A, 
Figure 2).  For age, it is preferred that the highest amounts of trees are in the smallest size 
category (a downward slope) to prepare for natural mortality and to maintain canopy cover.  
Marion’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 overall health of the urban 
forest.  The foliage condition results for Marion indicate that 87% of the trees are in good 
health, with only 3% of the foliage in poor health, dead or dying (Appendix A, Figure 3 & 
Appendix B, Figure 3).  Similarly, 87% of Marion’s trees are in good health for wood condition 
(appendix A, Figure 4 & Appendix B, Figure 3).  Wood condition that is in poor health, dead or 
dying is about 5% of the population.  This 5% 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 Raising             1,294     22% 
Crown Cleaning           1,244     21% 
Tree Staking   251      4% 
Tree Removal    246      4% 
Crown Reduction    26    <1% 
Treat Pest     19   <1% 

Canopy Cover  

The total canopy with both private and public trees is 19%, 1989 acres.  The canopy cover 
included in the Marion inventory includes approximately 94 acres (Appendix A, Figure 4). The 
City’s Canopy goal is 3%, in 30 years.  To achieve this goal it is estimated that 750 trees need to 
be planted annually on public and private land beyond replacement trees. 

Land Use and Location 
The majority of Marion’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. 
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Land Use 
Single family residential       65% 
Park/vacant/other     33% 
Industrial/Large commercial      1% 
Small commercial     <1% 
Multifamily residential    <1% 
 
Location 
Planting strip      65% 
Front yard        35% 
Cutout (surrounded by pavement)    <1% 
Median      <1%      
 

Recommendations________________________________ 

Risk Management 
Hazardous trees can be a significant threat to both people and property.  Trees that are dead or 
dying, or that have large issues such as trunk cracks longer than 18 inches should be removed. 
Broken branches and branches that interfere with motorist’s vision of pedestrians, vehicles, 
traffic signs and signals, etc should be removed. 
 
Hazardous trees  
Marion has 24 critical concern trees that need immediate removal.  These trees can be seen on 
the Location of Trees with Recommended Maintenance map (Appendix B, Figure 4).  It is 
recommended to start with the large diameter critical concern trees first.  Please refer to the 
six year maintenance plan at the end of this section.  After all of the critical concern trees are 
addressed, there should be follow up on the trees marked as needing maintenance.  There are 
a total of 3,046 trees with these needs.  
 
Poor tree species 
After the removal of the critical concern trees, ash trees in poor health should be assessed for 
removal (Appendix B, Figure 3 & Appendix B, Figure 4).  Of the 246 removals, 49 are ash trees.  
There are a total of 956 ash trees, and 88 of those have signs and symptoms that have been 
associated with EAB.  In addition, there are 48 ash 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 is the removal of 
lower branches that are 2 inches in diameter or larger in the case of providing clearance for 
pedestrians or vehicles.  Crown reduction is removing individual limbs from structures or utility 
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wires.  It is recommended that all trees be pruned on a routine schedule every five to seven 
years.  Please refer to the six year maintenance plan for further information. 

Planting 
Most of the planting over the next 5 years will replace the trees that are removed.  It is 
recommended to plant 1.2 trees for every tree removed, since survival rates will not be 100%. 
Please refer to the six year maintenance plan at the end of this section.  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 Marion.  
 
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 (27%) (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.  All 
trees planted must meet the permitting process outlined in city ordinance 152.05 (Appendix C).   

Continual Monitoring  
Due to the threat of EAB, it is important to continuously check the health of ash trees.  It is 
recommended 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. 

Six Year Maintenance Plan with No Additional Funding  
Year 1 
 Removal: 24 concern trees and 58 other trees 
 Planting and Replacement: 98 trees to be planted in open locations 

Pruning & Maintenance: 460 trees 
 Visual Survey for signs and symptoms of EAB 
Year 2 
 Removal: 82 trees  

Planting and Replacement: 98 trees in open locations from year one removals 
 Pruning & Maintenance: 460 trees 

Visual Survey for signs and symptoms of EAB 
Year 3  

Removal: 82 trees  
Planting and Replacement: 98 trees in open locations from year one removals 

 Pruning & Maintenance: 460 trees 
Visual Survey for signs and symptoms of EAB 

Year 4  
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Removal: Removal of any new critical concern trees and ash in poor health 
*Or saving for ash tree treatment and/or future ash removal 

 Planting and Replacement: 98 trees in open locations  
 Pruning & Maintenance: 460 Trees 

Visual Survey for signs and symptoms of EAB 
Year 5  

Removal: Removal of any new critical concern trees and ash in poor health 
*Or saving for ash tree treatment and/or future ash removal 

 Planting and Replacement: 98 trees in open locations  
 Pruning & Maintenance: 460 Trees 

Visual Survey for signs and symptoms of EAB 
Year 6 

Removal: Removal of any new critical concern trees and ash in poor health 
*Or saving for ash tree treatment and/or future ash removal 

 Planting and Replacement: 98 trees in open locations  
 Pruning & Maintenance: 460 Trees 

Visual Survey for signs and symptoms of EAB 
 
*Reduction of ash over 6 years: Approximately 49 to 295 ash trees removed if they are not 
treated (approximately 30% of ash).  It will take approximately 14 years to remove all ash with 
the current budget.  EAB could potentially kill all ash within 4 to 15 years of its arrival.   
** To remove all ash trees within 6 years, the budget would need to be increased to $211,240 a 
year.   
 

Emerald Ash Borer Plan________________________________ 

Ash Tree Removal 
Tree removal will be prioritized with dead, dying, hazardous trees to be removed first 
(Appendix B, Figure 4). Next will be all ash in poor condition and displaying signs and symptoms 
of EAB (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 effective tool for communities to spread removal costs out over 
several years while allowing trees to continue to provide 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 

http://extension.entm.purdue.edu/treecomputer/
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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 disposed of as you normally would if your county is not part of a 
quarantine. 

Canopy Replacement 
As budget permits, all removed trees will be replaced. All trees planted must meet the 
permitting process outlined in city ordinance 152.05 (Appendix C).  The new plantings will be a 
diverse mix and will not include  

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 the following signs and symptoms:  canopy dieback, epicormic shoots, bark splitting, D-
shaped borer exit holes, and wood pecker damage. 
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Private Ash Trees 
It is strongly recommended that private property owners start removing ash trees on their 
property upon arrival of EAB if preventative treatment is not being used as the tree might 
become hazardous.  City Code 152.06 states “If it becomes necessary to trim trees or shrubs on 
private property, the City Forester shall declare the tree or shrub a nuisance.” 
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Budget______________________________________________ 
 
Current Budget 
Total $110,000 
 Removal: $65,600 
 *Or saving for ash tree treatment and/or future ash removal 
 Planting: $9,800 
 Pruning & Maintenance: $34600 
 
*Reduction of ash over 6 years: Approximately 49 to 295 ash trees removed if they are not 
treated (approximately 30% of ash).  It will take approximately 14 years to remove all ash with 
the current budget.    
 
Purposed Budget Increase 
EAB could potentially kill all ash trees in Marion within 4 years of its arrival.  To remove all ash 
trees within 6 years the budget would need to be increased to $$211,240 a year.  Additionally, 
it is recommended that Marion 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 being considered by many communities is treating a number of 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 removed all at once.  Trunk injection is administered every 
two years for the life of the tree.  If treatment is discontinued, the tree dies.  For instance, in 
this treatment scenario, the average ash diameter is 20 inches and at $15 per inch, about 40 
trees could be treated per year (every other year treatment).  This would be 80 trees selected 
for treatment for $12,000 a year, and Marion would still need to find $700,800 for removal.  
Alternatively, if there are 200 treatable trees, it would cost approximately $30,000 a year for 
treatment and leave $604,800 for removal.  These are alternatives to straight removal of ash 
trees.  However, whether or not the treatment option is selected, there will be an increased 
cost of dealing with ash trees.  It is suggested to consider increasing the budget to plan for this. 
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Appendix A: i-Tree Data  
Table 1: Annual Energy Benefits

 

Annual Energy Benefit.s of Public Trees 
·) 6/20] 

Total Electricity El..cil:icity Total Natural Natw:al Tora! Standard ¾ofToral % of A,,;g. 

S!)l!Cies (MWh) {$) Gas (The11ns) Gas ($) ($) Error Trees TotalS S/1ree 

Map.e 166.4 12:,632 n;in 21 ,832 34,464 (NIA) 14.4 18.2 40.8& 
A.sh l' 3.4 B ,164 24,663.0 -4,1 0 37,334 (NIA) 13.5 19. 47.14 
Sil,.-.,,- maple 106. l 8,054 14,042.7 13,762 21,816 (NIA) 67 11.5 55.51 
Hon ocust 69.0 5,237 9,067.8 8,886 14,123 (NIA) 5.4 .4 44.84 
App.e 127 963 2,0 1 .3 1,9 2,940 (NIA) 4.3 1..5 11.76 
BroadleafDeciduous S 4.3 326 29.8 7[5 1,041 (NIA) 3.1 0.5 5.7S 
Northern red oak 19.6 1,489 2, 2.0.0 2,666 4,154 (NIA) 3.0 2.2 23 .60 

Redmape 2L8 1,654 2,869.5 2,8 12 4,466 (NIA) 2. 2.4 27.91 
Sncmipwlri1eoa.k &.7 657 1,248.9 1;124 1,881 (NIA) 2.5 1.0 12.88 
Northern hackbe1Ty 19.2 1,454 2, 16.5 2,662 4, H6 (NIA) 2.4 2.2 29.1 9 
Blue spruce 9.1 6&7 1;170.9 l;145 1,933 (N/A) 22 1.0 14.8 
Green ash 2 .9 2,m 3, 621 3,687 5,802 (N/A) 1.9 3.1 51.35 
Elm 4.3 327 585.3 5 4 900 (NIA) u 0.5 8.41 
Kenrucl.-y -coffeefree 5.6 422 132 699 1,121 (NIA) 1.6 0 .. 6 11.68 

Ii eleaf linden 11.6 880 1,562.3 ,53 1 2,4 11 (N/A) 1.6 u 25.12 
Cottonwood 23.1 1,753 3,142.4 3,080 4,832 (NIA) u 2.5 53.69 
Pe:>r .8 2B 443.5 435 647 (NIA) 1.4 0.3 8.09 
American b;,sm'OOd 11.5 869 1,639.0 1,606 2:,476 (NIA) u u 34.38 

American syca1I11ore ! LI 844 1,461.2 1,432 2:,276 (NIA) 1.2 1.2 31.61 
Tulip tree .4 I 8 318.4 312 491 (NIA) 12 0 .. 3 6.91 
Northern pm oak 19.3 1,464 2,793.6 2,738 4,202 (NIA) u 2.2 59.18 

Black walnut 19.2 1,454 2,643.5 2,591 4,045 (NIA) 1.2 2.1 57.7& 
Sug.a,rmap. e l 5 948 1,6 18.3 1,586 2,534 (NIA) 1.2 1.3 36.73 
Eas!em wlri1e pine .4 560 939.5 921 1,481 (N/A) 1.2 0.8 _1.78 

Bur oak !LO 831 1,496.8 1,467 2,298 (NIA) u 1.2 37.0 

Oak 4.8 364 638.6 6_6 990 (NIA) ].O 0.5 17.36 
Hick.01y .1 541 975.9 956 1,498 (N/A) 0.9 0.8 -7'74 
BroadleafDeciduous Medim 3.1 232 466. 45 689 (NIA) 0.9 0.4 13.0l 

Black cheny 5.4 4 10 &52.4 835 1,246 (NIA) 0 .. 9 0. -3.96 
No,way maple 8.6 652 1,2 19.8 1,195 1,848 (N/A) 0.9 1.0 36.96 
Callerype:,r 4 .2 322 607.9 596 918 (NIA) 0.8 0.5 18.73 
While ash 10.7 810 1,291.9 1;166 2:,0 6 (N/A) 0.8 I.I 43.25 

\!Jlrife oak B .2 1,006 1,· 68.4 ,733 2,739 (N/A) 0. V I 62.24 
Northern white cedar 2.1 161 306.] 300 461 (NIA) 0.7 0.2 I0.49 
Amur map e 3.0 226 45U 442 668 (NIA) 0. 0 .. 4 15.90 

Ohio bud-..ye 1.6 123 262.3 257 380 (N/A) 0. 02 9.50 
Chinese elm 6.1 466 820.9 804 1,271 (NIA) 0.7 0.7 32.5& 
Mulben-y 4 .4 337 688.1 6 4 1,011 (NIA) 0. 0 . .5 25.93 
BiFch 5.0 378 IS.I 701 1,0 9 (NIA) 0.6 0.6 29.96 
Conifer Evergreen~-• 2.4 1S5 319.8 313 499 (NIA) 0.6 0.3 13.85 
Bo~de,r 6.6 505 :m.8 858 1J 63 (NIA) 0.5 0. 42.59 
Amei:icanelm 1.7 126 207.9 204 330 (N/A) 0.5 02 10.31 

Austrian pine 2.7 206 375.S 368 .5 4 (NIA) 0.5 0.3 19.79 
Ginkgo 0.8 63 115.8 m 1 (NIA) 0.5 OJ 6.32 
BroadleafDeciduous brge LO 6 138.4 136 _ll (N/A) 0.5 0.1 7.83 
lilae 0.3, 24 53.0 52 6 (NIA) 0.4 0.0 3.04 

Catalpa 1.5 m _(12.3 198 313 (NIA) 0.4 0.2 12.5_ 

Eas!ein redbud 0.9 67 1.52.S 150 217 (N/A) 0.4 0.1 9.42 
Black spmce 0.6 49 1082 106 155 (NIA) 0.4 OJ 7.05 

Ri,er bircli u 101 188.8 1S5 286 (NIA) 0.4 02 13.61 
Southern magnolia 0.6 44 85.1 83 1 7 (N/A) 0.3 0.1 1.0· 

Spiw:e 0.4 33 60.9 6-0 93 (NIA) 0.3 0.0 5.1 
Norway spruce 2 .2 165 _76.5 2 I 436 (NIA) 0.3 0.2 24.21 

Conifer fa·erg,-een Medium 0.7 55 113.9 m 167 (N/A) 0.3 0.1 9.81 
Ea.stem rad -cedar 1.6 LO 234.6 230 350 (NIA) 0.3 0.2 20..56 
Northem ,catalpa 1.8 137 -332 229 366 (NIA) 0.3 0.2 215_ 
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Bhcl. locust 3.6 275 513.8 504 779 (NIA) 0.3 0.4 48.67 
Willow 2.7 206 402.4 394 600 (NIA) 0.2 0.3 60.02 
C.onifer Eve.rgi-ee.n Small 0.0 3 6.7 7 9 (NIA) 0.2 0.0 0.93 
Quaking aspen 0.8 57 107.9 106 163 (NIA) 0.2 0.1 18.13 
Alder 0.5 41 94.2 92 134 (NIA) 0.2 0.1 14.85 
Bhcl. maple 2.1 160 272.9 267 427 (NIA) 0.2 0.2 47.44 
Red pine 0.5 37 68.1 67 103 (NIA) 0.2 0.1 11.50 
Do,,--,·ood 0.0 3 8.2 8 11 (NIA) 0.1 0.0 1.43 
Yellowwood 0.1 5 11.7 11 17 (NIA) 0.1 0.0 2.09 
Japanese tree lilac 0.0 2 5.0 5 7 (NIA) 0.1 0.0 0.87 
American chestnut 0.0 3 6.0 6 9 (NIA) 0.1 0.0 1.52 
Ea.stem hopbombeam 0.4 32 67.0 66 98 (NIA) 0.1 0.1 19.62 
Bhcl. poplar 1.2 89 135.0 132 221 (NIA) 0.1 0.1 44.23 
Basswood 0.3 24 45.3 44 68 (NIA) 0.1 0.0 13.68 
Plwn 0.0 1 3.1 3 4 (NIA) 0.1 0.0 0.87 
Bro~dlo.:i.fE, ~ Suull 0.1 4 10.1 10 14 (N/A) 0.1 0.0 2.S:l 
Chenyplwn 0.1 6 14.7 14 21 (NIA) 0.1 0.0 5.20 
Bhcl. ash 0.6 44 75.8 74 118 (NIA) 0.1 0.1 39.34 
BroodleofEve,green Mediur 0.0 3 8.5 8 12 (NIA) 0.1 0.0 3.94 
Ea.stein hem!ock 0.6 42 73.8 72 115 (NIA) 0.1 0.1 38.17 
Pinoak 0.8 59 103.0 101 160 (NIA) 0.1 0.1 53.21 
FlO\..-ering d~""Wood 0.1 5 11.4 11 16 (NIA) 0.1 0.0 5.40 
Scotch pine 0.3 23 40.1 39 62 (NIA) 0.1 0.0 20.62 
Kwanzan e:heny 0.0 1 1.2 1 2 (NIA) 0.0 0.0 0.87 
Broadleaf'Evergreen large 0.4 29 56.3 55 84 (NIA) 0.0 0.0 42.23 
Siberian ebn 0.5 38 62.2 61 98 (NIA) 0.0 0.1 98.48 
Japanese map!e 0.1 6 12.8 13 18 (NIA) 0.0 0.0 18.19 
Sweetbay 0.1 4 9.2 9 13 (NIA) 0.0 0.0 13.40 
Sweetgwn 0.0 0 0.5 0 1 (NIA) 0.0 0.0 0.66 
Paper birch 0.1 7 13.7 13 21 (NIA) 0.0 0.0 20.64 
Total 902.3 68,486 123,791.7 121,316 189,802 (NIA) 100.0 100.0 32.32 
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Table 2: Annual Stormwater Benefits

 

i\Iariou 

Annual Stormwater Benefits of Public Trees 
2/612017 

Total rainfall Total Standatd o/. of Total %of Total Av·g. 
Species interception (Gal) ($) ElTW Trees $ Sltr.. 

Map!e 1,381,803 37,447 (NIA) 14.4 16.7 44.42 

Ash 1,473,790 39,940 (NIA) 13.5 17.S 5-0.43 
Silver maple 1,283,291 34,777 (NIA) 6.7 1:5.:5 8S.49 

Honeylocust 612,617 16,602 (NIA) 5.4 7.4 52.70 
App!e 47,381 1,2S4 (NIA) 4.3 0.6 5.14 

Broadleaf Deciduous SmaU 14,964 406 (NIA) 3.1 0.2 2.25 
Noribem red oak 173,924 4,713 (NIA) 3.0 2.1 26.7S 
Redmap!e 15-0,620 4,0S2 (NIA) 2.7 l.S 25.51 
Swampwhiteool. 4S,023 1,301 (NIA) 2.5 0.6 S.91 
Northern hacl.beny 151,S26 4,114 (NIA) 2.4 l.S 29.1S 
Blue spruce lll,590 3,024 (NIA) 2.2 1.3 23.26 
Green ash 26S,S95 7,287 (NIA) 1.9 3.2 64.49 
Elm 37,m 1,022 (NIA) l.S 0.5 9.55 
Kentucky coftfftree 35,07S 951 (NIA) 1.6 0.4 9.90 
Litt!eJ.,flinden 76,90S 2,0S4 (NIA) 1.6 0.9 21.71 
C.ottonwood 260,327 7,055 (NIA) 1.5 3.1 78.39 
Pear 9,704 263 (NIA) 1.4 0.1 3.29 
American basswood 125,206 3,393 (NIA) 1.2 1.5 47.13 
American sycamore 126,249 3,421 (NIA) 1.2 1.5 47.52 

Tulip tree 1:s.m 428 (NIA) 1.2 0.2 6.02 
Northern pin o.;l: 194,309 5,266 (NIA) 1.2 2.3 74.17 

Bhcl. walnut 207,370 5,620 (NIA) 1.2 2.5 8().2S 
Suga.rmap!e 113,637 3,0S0 (NIA) 1.2 1.4 44.63 
Ea.stein white pine 117,996 3,198 (NIA) 1.2 1.4 47.02 
Bur oak 131,995 3,>77 (NIA) 1.1 1.6 57.69 
Oak 50,739 1,375 (NIA) 1.0 0.6 24.12 
llicl.01y 63,751 1,728 (NIA) 0.9 o.s 31.99 
BroadleatDeciduous Medium 17,933 4S6 (NIA ) 0.9 0.2 9. 17 

Bhcl. cbeny 23,467 636 (NIA) 0.9 0.3 12.23 
Norway maple 65,059 1,763 (NIA) 0.9 o.s 35.26 
Callery pear 23,977 650 (NIA) o.s 0.3 13.26 
White ash 95,S16 2,>97 (NIA) o.s 1.2 54.10 
White oak 184,604 5,003 (NIA) 0.7 2.2 113.70 
Northern white cedar 24,953 676 (NIA) 0.7 0.3 15.37 
Amurmap!e 10,590 2S7 (NIA) 0.7 0.1 6.S3 
Ohio bucl.eye S,304 225 (NIA) 0.7 0.1 5.63 
Chwse elm 49,602 1,344 (NIA) 0.7 0.6 34.47 
Mulbeny 19,572 530 (NIA) 0.7 0.2 13.60 
Biz<h 32,>ll 8S1 (NIA) 0.6 0.4 24.47 
C.onifer Eve.rp'ff.n Large 37,02S 1,003 (NIA) 0.6 0.4 27.S7 
BoM!der 63,132 1,711 (NIA) 0.5 o.s 53.46 

American elm 10,212 277 (NIA) 0.5 0.1 S.65 
Austrian pine 37,245 1,009 (NIA) 0.5 0.4 34.S0 

Ginkgo 4,407 119 (NIA) 0.5 0.1 4.27 
BroldleafDeciduous Large 6,36S 173 (NIA) 0.5 0.1 6.39 
Lilac 1,475 40 (NIA) 0.4 0.0 1.60 
Catalp, 11,334 307 (NIA) 0.4 0.1 12.29 
Eastetn redbud 3,036 S2 (NIA) 0.4 0.0 3.58 
Black spruce 6,266 170 (NIA) 0.4 0.1 7.72 
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River birch 1,rm 192 (NIA,) 0.4 0.1 9.16 
Southern lll.lgnolia 3,452 94 (NIA,) 0.3 0.0 5.20 
Spruce 5,115 139 (NIA,) 0.3 0.1 7.70 
Norway spruce 40,269 1,091 (NIA,) 0.3 0.5 60.63 
C.onifer Everp'ffn Medium 7,9f;I 216 (NIA,) 0.3 0.1 12.73 
Eastetn red ced.u· 22,934 622 (NIA,) 0.3 0.3 36.56 
Northern catalpa 13,277 360 (NIA,) 0.3 0.2 21.1 7 
Bh cl. locust 32,630 8S4 (NIA,) 0.3 0.4 55.27 
Willow 30,863 836 (NIA,) 0.2 0.4 83.64 
C.onifet· Everp'ffn Slll.111 245 7 (NIA,) 0.2 0.0 0.66 
Quaking aspen 7,5~ 205 (NIA,) 0.2 0.1 22.75 
Alder 1,928 52 (NIA,) 0.2 0.0 5.S0 
Bh cl. map!• 16,267 441 (NIA,) 0.2 0.2 48.98 
Red pine 5,332 144 (NIA,) 0.2 0.1 16.06 
Do.•wood 121 3 (NIA,) 0.1 0.0 0.41 

Yellowwood 248 7 (NIA,) 0.1 0.0 0.84 
Japanese tree lilac 60 2 (NIA,) 0.1 0.0 0.20 
American chestnut 261 7 (NIA,) 0.1 0.0 I.IS 
Eastetn hopbornbeam 1,529 41 (NIA,) 0.1 0.0 8.29 
Bh cl. poplar 7,32S 199 (NIA,) 0.1 0.1 39.72 
Basswood 2,013 55 (NIA,) 0.1 0.0 10.91 
Plwn 37 I (NIA,) 0.1 0.0 0.20 
BroadleafEvergreen SmaU 172 5 (NIA,) 0.1 0.0 0.93 
Chetty plwn 287 8 (NIA,) 0.1 0.0 1.94 
Bh cl. ash 3,404 92 (NIA,) 0.1 0.0 30.75 
Broadleaf fa-er-green Medium 169 5 (NIA,) 0.1 0.0 1.53 
Eastetn h-em!ock 13,814 374 (NIA,) 0.1 0.2 124.79 

Pin oak 10,015 271 (NIA,) 0.1 0.1 90.47 
F101...-erin,g d~""'ood 206 6 (NIA,) 0.1 0.0 l.S6 
Scotch pine 5,987 162 (NIA,) 0.1 0.1 54.0S 
Kwanzan e:heny 15 0 (NIA,) 0.0 0.0 0.20 
Broadleaf fa-er-green large s.n1 155 (NIA,) 0.0 0.1 77.61 
Siberian ebn 7,351 199 (NIA,) 0.0 0.1 199.22 
Japanese map!e 264 7 (NIA,) 0.0 0.0 7.17 
Sweetbay 289 8 (NIA,) 0.0 0.0 7.S3 
Sweetgwn IS 0 (NIA,) 0.0 0.0 0.48 
Paper birch 60S 16 (NIA,) 0.0 0.0 16.47 

Cityni de total 8,277,265 224,314 (NIA,) 100.0 100.0 3S.19 
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Table 3: Annual Air Quality Benefits

 

Marion 

Annual Air Quality Benefits of Public Trees 
'l16f2011 

~ sition(lb) Total Avoided (!b) Total BVOC BVOC 
Total Total Standard ¾ of Total 

Depos Avoided Emissions Emissions 
Avg. 

Species 03 NO2 PM 10 so 2 (S) NO2 PM10 voe SO2 (S) Ob) (S) 
Ob) ($) Error Trees $/tree 

Maple 326.1 jj 6 152.S 14.4 1,738 789.1 115.3 110.0 753.9 4,929 -110.1 413 2,207. 1 6,254 (NIA) 14.4 7.42 

Ash 284.6 49.1 142.2 12.6 1,544 837.9 121.4 lll.6 787.0 l ,198 -68.2 -256 2,282 1 6,486(NIA) 13.5 8.19 

Silver maple 196.5 33.J 99.9 S.7 1,069 501.2 73.3 70.0 4S0.3 3,134 - 109.9 -412 1,3533 3,791 (NIA) 6.7 9.65 

Honeylocust 113.2 18 7 52.9 5.1 601 325.5 47.7 45.5 312.4 2,037 -83.1 -312 837.8 2,326 (NIA) 5.4 7J8 

Apple 10.9 1.8 5.6 0.5 59 63.0 9.0 8.5 57.5 387 -0.1 0 156.8 446(NIA) 4J 1.78 

B£oad.leaf0eeiduom Sw:all 1 .6 0.4 l.S 0.1 15 :J:1.7 3.1 2.9 HU 132 0.0 0 51.8 t41(NIA) 3.1 o.g1 

Northern red oak 34.8 6.0 17.l 1.5 188 93.8 ll.6 13.0 S8.9 584 49.6 -186 2193 586 (NIA) 3.0 333 

Red maple 30.6 5.2 14.9 1.4 165 102.9 IS.I 14.4 98.7 644 -11.0 4 1 2n.2 768 (NIA) 2.7 4.80 

Swamp white oak 5.8 1.0 3.5 OJ 33 42.0 6.1 5.8 39J 260 -1.7 -6 102.0 287 (NIA) 2.5 1.97 

Northern hackbeny 21.9 3.8 11.7 1.0 121 92.S ll.4 12.8 86.9 574 0.0 243.9 695 (NIA) 2.4 4.93 

Blue spruce 12.7 2.5 11.l 1.6 86 43.4 6.3 6.0 41.0 270 -38.1 -143 866 213 (NIA) 2.2 1.64 

Green ash 29.3 4.7 14.7 1.3 158 132.6 19.J 18.4 126.3 827 0.0 3468 985 (NIA) 1.9 8.72 

Elm 4.0 0.6 2.1 0.2 22 20.5 3.0 2.8 19.l 128 0.0 52.7 t49 (NIA) 1.8 1.40 

Kentucky coffeelree 2.0 OJ 1.4 0.1 12 26.1 3.8 3.7 25.2 164 0.0 62.6 175 (NIA) 1.6 1.83 

Little leaf linden 9.3 1.6 5.2 0.4 52 jj.J 8.1 7.7 52.7 345 -5.2 -19 135.0 371 (NIA) 1.6 3.93 

Cottonwood 34.6 5.5 16.l 1.5 184 110.1 16.0 15.l 104.6 686 0.0 0 304.0 870(NIA) 1.5 9 .66 

Pear 2.0 OJ 1.1 0.1 I I 13.9 2.0 1.9 12.7 85 0.0 34.0 97 (NIA) 1.4 1.21 

American basswood 17.1 2.9 8.4 O.S 92 55.4 8.0 7.6 52.0 344 -14.5 -54 137.6 381 (NIA) 1.2 5.29 
American syc.amore 18.7 3.0 8.7 O.S 99 52.5 7.7 7.3 50.4 329 0.0 0 149.1 427 (NIA) 1.2 l .94 

Tuliptre-e 0.9 0.1 0.6 0.0 11.2 1.6 1.6 10.7 JO 0.0 26 7 75 (NIA) 1.2 1.06 

Northern pin oak 41.5 7.2 20.1 l.S 223 93.6 13.5 12.9 87.5 580 -9.6 -36 2686 767 (NIA) 1.2 10.80 

Black walnut 24.7 3.9 11 .9 1.1 132 91.7 13.J 12.7 86.8 570 0.0 246.2 702 (NIA) 1.2 10.03 

Sugar maple 13.8 2.3 7.2 0.6 76 58.S 8.6 8.2 56.6 368 -II.I 4 2 145.0 402 (NIA) 1.2 l .83 

Eastern white pine 13.4 2.6 11 .2 1.6 89 34.5 5.1 4.9 33.4 217 -54.9 -206 51.8 IOO(NIA) 1.2 1.46 

Bur oak 19.J 3.1 8.9 0.9 102 52.3 7.6 7.3 49.6 326 0.0 0 148.9 427 (NIA) 1.1 6.89 

Oak 6.6 1.1 3.2 OJ 35 22.7 3.3 3.2 21.7 142 0.0 62.0 177 (NIA) 1.0 3.10 
Hir:1.:nry 6? 10 1 -~ 01 14 '40 1 0 47 t) -~ )1) 00 86.8 ?46 (NIA) OQ 416 

BroadleafDeciduom Medium 2.2 0.4 l.l 0.1 12 15.1 2.2 2.1 13.9 93 -0.6 -2 36.5 103 (NIA) 0.9 1.94 

Black cherry 6.S 1.1 3.3 O.J 36 26.8 3.8 3.6 24.5 164 0.0 702 201 (NIA) 0.9 3 .86 

Nonvay maple 11.5 2.0 5 9 0.5 63 41.5 6.0 5.7 39.0 258 -2.9 -11 109.3 l !0(NIA) 0.9 6 .19 

Callery pear 3.0 05 1.8 0.1 17 20.5 3.0 2.8 19.2 127 -0.9 -3 SO.I 14l(NIA) 0.8 2.88 

White ash 13.1 2.1 6.4 0.6 70 49.4 7.3 7.0 48.3 311 0.0 134.2 382 (NIA) 0.8 7.95 

White oak 33.2 j.J 14.7 1.5 rn 62.9 9.2 8.8 60.0 393 0.0 195.5 l66(NIA) 0.7 12.86 

Northern white. cedar 2.3 0.5 2.2 OJ 16 10.l 1.5 1.4 9.6 64 -SJ -31 19.7 49 (NIA) 0.7 1.10 

Amur maple 2.6 0.4 l.l 0.1 14 14.6 2.1 2.0 Ill 90 0.0 0 36.6 104 (NIA) 0.7 2.47 
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Table 4: Annual Carbon Stored

 

1\Iarion 

!s tored CO2 Benefits of Public Trees 
2/612017 

Total Stored Total Stmdard o/'• of Total o/'• of Avg. 
Species CO2 Obs) (S) Em•· Trees To!al S $/tree 
Map!e 3,553,309 26,650 (NIA) 14.4 13.6 31.61 
Ash 4,71 1,636 35,337 (NIA) 13.5 1S. l 44.62 
Silver maple 4,415,848 33,119 (NIA) 6.7 16.9 84.27 
Honeylocust 1,433,243 10,749 (NIA) 5.4 5.5 34.12 
App!e 191,03 1 1,433 (NIA) 4.3 0.7 5.73 
Broadleaf Deciduous 52,291 392 (NIA) 3.1 0.2 2.1S 
Northern red o.;l: m ,791 5,45S (NIA) 3.0 2.S 31.01 
Redmap!e 349,640 2,622 (NIA) 2.7 1.3 16.39 
Swamp white oak 105,425 791 (NIA) 2.5 0.4 5.42 
Noribem bacl.beny 332,296 2,492 (NIA) 2.4 1.3 17.6S 
Blue spruce 72,577 544 (NIA) 2.2 0.3 4.19 
Green ash 951,077 7,133 (NIA) 1.9 3.6 63.12 
Elm 138,707 1,040 (NIA) l.S 0.5 9.72 
Kentucky cofffftree 72,639 545 (NIA) 1.6 0.3 5.67 
Litt!eJ.,flinden 216,866 1,626 (NIA) 1.6 o.s 16.94 
C.ottonwood 1,152,414 S,643 (NIA) 1.5 4.4 96.03 
Pear 36,33 7 273 (NIA) 1.4 0.1 3.41 
American basswood 635,442 4,766 (NIA) 1.2 2.4 66.19 
American syc:a.tllOl-e 636,762 4,776 (NIA) 1.2 2.4 66.33 
Tulip tree 32,41S 243 (NIA) 1.2 0.1 3.42 
Nonbem pin o.;J.: 682,242 5,11 7 (NIA) 1.2 2 .6 n.oJ 
Bhcl. walnut 795,967 5,970 (NIA) 1.2 3.0 S5.2S 
Suga.rmap!e 401,751 3,013 (NIA) 1.2 1.5 43.67 
Ea.stein white pine 131,045 9S3 (NIA) 1.2 0.5 14.45 
Bur oak 652,303 4,892 (NIA) 1.1 2.5 7S.91 
Oak 223,449 1,676 (NIA) 1.0 0.9 29.40 
Hicl.01y 210,211 1,577 (NIA) 0.9 o.s 29.20 
Broadleaf Deciduous 39,555 297 (NIA) 0.9 0.2 5.60 
Bhcl. cbeny 110,589 829 (NIA) 0.9 0.4 15.95 
Norway maple 192,188 1,441 (NIA) 0.9 0.7 2S.S3 
Calle.r)• pear 53,127 39S (NIA) o.s 0.2 S.13 
White ash 251,705 l,SSS (NIA) o.s 1.0 39.33 
White oak 1,144,188 8,581 (NIA) 0.7 4.4 195.03 
Northern white cedai· 15,575 117 (NIA) 0.7 0.1 2.65 
Amurmap!e 42,513 319 (NIA) 0.7 0.2 7.59 
Obio bud.eye 14,612 110 (NIA) 0.7 0.1 2.74 
Chinese elm 149,209 1,119 (NIA) 0.7 0.6 2S.69 
Mulbeny 94,576 709 (NIA) 0.7 0.4 18.19 
Bizcli 82,732 620 (NIA) 0.6 0.3 17.24 
C.onifer Eve.rp'ff.n La 37,411 2S1 (NIA) 0.6 0.1 7.79 
BoM!der 23 1,340 1,735 (NIA) 0.5 0.9 54.22 
American elm 22,026 165 (NIA) 0.5 0.1 5.16 
A n,;,T'li ;tn r in ... 'H ,0?7 ?~S (Iv/A) OS 0 l qM 
Ginkgo 11,861 S9 (NIA) 0.5 0.0 3.1S 
Broadleaf Deciduous 11,491 S6 (NIA) 0.5 0.0 3.19 
Lilac 7,402 56 (NIA) 0.4 0.0 2.22 
Ca!alp, 28,795 216 (NIA) 0.4 0.1 S.64 
Ea.stein redbud 9,840 74 (NIA) 0.4 0.0 3.21 
Black spruce 1,505 11 (NIA) 0.4 0.0 0.51 
River birch 15,360 115 (NIA) 0.4 0.1 5.49 
Southern lll.lgnolia 2,453 1S (NIA) 0.3 0.0 1.02 
Spruce 2,924 22 (NIA) 0.3 0.0 1.22 
Norway spruce 50,61S 3S0 (NIA) 0.3 0.2 21.09 
C.onifer Eve.rp'ffn M1 3,130 23 (NIA) 0.3 0.0 1.3S 
Eastetn red ced.u· 14,967 112 (NIA) 0.3 0.1 6.60 
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Northern catalpa 36,064 270 (NIA) 0.3 0.1 15.91 
Bh cl. locust 108,157 8ll (NIA) 0.3 0.4 50.70 
Willow ll5,560 867 (NIA) 0.2 0.4 86.67 
C.onifer Everp'ffn Sn 25 0 (NIA) 0.2 0.0 0.02 
Quaking aspen 25,685 193 (NIA) 0.2 0.1 11.40 
Alder 6,547 49 (NIA) 0.2 0.0 5.46 
Bh cl. m,p!e 40,534 304 (NIA) 0.2 0.2 33.78 
Red pine 3,~5 23 (NIA) 0.2 0.0 2.54 
Do.•wood 274 2 (NIA) 0.1 0.0 0.26 
Yellowwoocl 336 3 (NIA) 0.1 0.0 0.32 
Japanese tree lilac ll0 1 (NIA) 0.1 0.0 0.10 
American chestnut 246 2 (NIA) 0.1 0.0 0.31 
Easta n bopbombeam 5,939 45 (NIA) 0.1 0.0 8.91 
Bh cl. poplar 18,359 138 (NIA) 0.1 0.1 11.54 
Basswood 3,301 25 (NIA) 0.1 0.0 4.95 
Plwn 69 1 (NIA) 0.1 0.0 0.10 
BroodleofEvergreen ! 233 2 (NIA) 0.1 0.0 0.35 
Che11yplum 949 7 (NIA) 0.1 0.0 1.78 
Bh cl. ash 8,349 63 (NIA) 0.1 0.0 10.87 
BroodleofEvergreen I 9 0 (NIA) 0.1 0.0 0.02 
Eastetn hemlock 22,471 169 (NIA) 0.1 0.1 56.18 
Pinoak 52,867 397 (NIA) 0.1 0.2 132.17 
FlO\..-ering d~""Wood 533 4 (NIA) 0.1 0.0 1.33 
Scotch pine 6,688 50 (NIA) 0.1 0.0 16.72 
Kwanzan e:hmy 28 0 (NIA) 0.0 0.0 0.10 
BroodleofEvergreen I 9,243 69 (NIA) 0.0 0.0 34.66 
Siberian ebn 41,265 309 (NIA) 0.0 0.2 309.48 
Japanese map!e 908 7 (NIA) 0.0 0.0 6.81 
Sweetbay 908 7 (NIA) 0.0 0.0 6.81 
Sweetgwn 12 0 (NIA) 0.0 0.0 0.09 
Paper birch 1,035 8 (NIA) 0.0 0.0 1.16 
Citynide total 26,101,185 195,759 (NIA) 100.0 100.0 33.33 
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Table 5: Annual Carbon Sequestered

 

Marion 

!Annual CO !3enefits of Public Trees 
2/612017 

Sequestered Sequestered Decomposition Jvlaintenance Total Avoided Avoided Net Total Total Standard %ofTotal ¾of Avg 
Species (lb) (S) Release Ob) Rclease Ob) Released (S) (lb) ($) (lb) ($) Error Trees Total$ S/lree 

Maple 227,388 1,705 -17,060 -1,538 -139 279,170 2,094 487,960 3,6<iO(N/A) 14.4 15.7 4.34 

Ash 261,351 1,960 -22,647 -1,758 -183 290,931 2,182 527,876 3,959(N/A) 13.5 16.9 5.00 
Silver maple 380,075 2,851 -21,207 -1,103 -167 177,991 1,335 535,757 4,018(N/A) 6.7 17.2 10.22 

Honeylocust 151,895 1,139 -6,906 -554 -56 115,734 868 260,169 1,951 (NIA) 5.4 8.3 6.19 

Apple 20,984 157 -919 -210 -8 21,288 160 41,144 309(N/A) 4.3 1.3 1.23 

BroadleafDeciduous Sm.1I 7,256 54 -256 -89 -3 7,199 54 14,111 106(N/A) 3.1 0.5 0.59 

Northern red oak 23,824 179 -3,496 -253 -28 32,900 247 52,975 397(N/A) 3.0 1.7 2.26 

Red maple 43,404 326 -1,680 -203 -14 36,553 274 78,074 586(N/A) 2.7 2.5 3.66 

Swamp white oak 16,399 123 -525 -99 -5 14,520 109 30,296 227(N/A) 2.5 1.0 1.56 
Nonhern backbeny 20,007 150 -1,602 -187 -13 32,133 241 50,351 378(N/A) 2.4 1.6 2.68 

Blue spruce 6,294 47 -349 -158 -4 15,186 114 20,974 157(N/A) 22 07 1.21 

Greenasb 65,158 489 -4,565 -281 -36 46,745 351 107,057 803(N/A) 1.9 3.4 7.11 

Elm 9.225 69 -668 -64 -5 7,219 54 15,712 118(N/A) 1.8 0.5 1.10 

K.entucb.,y coffee.tree 11,337 85 -351 -67 -3 9,333 70 20.252 152(N/A) 1.6 0.6 1.58 

Littleleaf linden 31,923 239 -1,048 -137 -9 19,453 146 50,191 376(N/A) l.6 l.6 3.92 
Cottonwood 51,409 386 -5,532 -247 -43 38,731 290 84.361 633(N/A) LS 2.7 7.03 
Pea,- 4,429 33 -176 -48 -2 4,700 35 8,904 67(N/A) 1.4 0.3 083 

American bass,vood 36,847 276 -3,051 -139 -24 19,213 144 52,870 397(N/A) 1.2 1.7 5.51 

American sycamore 21,985 165 -3,057 -125 -24 18,652 140 37,454 281 (NIA) 1.2 1.2 3.90 

Tulip tree 5,019 38 -157 -36 -1 3,945 30 8,771 66(N/A) 1.2 0.3 0.93 

Northern pin oak 26,233 197 -3,276 -202 -26 32,359 243 55,114 413(N/A) 1.2 1.8 5.82 

Black walnut 46,755 351 -3,821 -199 -30 32,134 241 74,869 562(N/A) 1.2 2.4 8.02 

Sugar maple 24,108 181 -1,934 -129 -15 20,954 157 43,000 322(N/A) 1.2 1.4 4.67 

Eastern white pine 7,612 57 -629 -129 -6 12,382 93 19,236 144 (NIA) L2 06 212 
Bur oak 22,896 172 -3,132 -125 -24 18,373 138 38,013 285(N/A) 1.1 1.2 4.60 

Oak 10,Q75 76 -1,074 -58 -8 8,039 60 16.982 127(N/A) 1.0 0.5 2.23 

Hickory 16,310 122 -1,009 -81 -8 11,964 90 27,185 204 (NIA) 0.9 0.9 3.78 

BroadleafDeciduous MedJ 6,007 45 -193 -36 -2 5,128 38 10,906 82(N/A) 0.9 0.3 1.54 

Black cherry 7,853 59 -531 -79 -5 9,067 68 16,Jll 122(N/A) 0.9 0.5 2.35 

Norway maple 14,536 109 -926 -85 -8 14,416 108 27,941 210(N/A) 0.9 0.9 4.19 

Callery pea,- 8,037 60 -261 -45 -2 7,lll 53 14,843 l11 (NIA) 08 0.5 2 27 

Whiteash 18,185 136 -1,209 -96 -10 17,898 134 34,778 261 (NIA) 0.8 1.1 5.43 
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White oak 22,404 168 -5,492 -153 -42 22,224 167 38,982 292(N/A) 07 u 664 

Northern white cedar 1,970 15 -7S -41 -1 3,566 27 5,420 41 (NIA) 0.7 0.2 0.92 

Amur maple 4,507 34 -205 -42 -2 4,992 37 9,253 69(N/A) 0.7 0.3 1.65 
Ohio buckeye 3,523 26 -78 -22 -I 2.716 20 6,138 46(N/A) 07 02 us 
Chinese ehn 13,505 101 -716 -6S -6 10,302 77 23,026 173(N/A) 0.7 0.7 4.43 

Mulberry 6,668 50 -454 -63 -4 7,448 S6 13,599 102(N/A) 0.7 0.4 2.62 
Birc.h 9,245 69 -399 -50 -3 8,351 63 17,147 129(N/A) 0.6 0.6 3.57 

Conifer Evergreen Large 2,550 19 -180 -44 -2 4,093 31 6,419 48(N/A) 0.6 0.2 1.34 

Boxelder 19,816 149 -1,110 -78 -9 11,151 84 '19,778 223(N/A) 0.5 1.0 6.98 

American elm 2,403 18 -118 -26 -I 2,791 21 5,050 38 (N/A) 0.5 02 us 
Austrian pine 2,201 17 -168 -49 -2 4.546 34 6.530 49(N/A) 0.5 0.2 1.69 

Ginkgo 834 6 -57 -16 -I 1,401 11 2,162 16(N/A) 0.5 0.1 0.S8 
Broad.leaf Deciduous Larg1 2,099 16 -S6 -15 -I 1,676 13 3,705 28(N/A) 0.5 0.1 1.03 

Lilac 74S 6 -36 -8 0 533 1,233 9(N/A) 0.4 0.0 0.37 

Catalpa 3,384 25 -139 -19 -I 2,534 19 5,760 43 (N/A) 0.4 0.2 1.73 
Eastern redbud 1,410 II -47 -17 0 1,480 11 2,826 21 (NIA) 0.4 0.1 0.92 

Black spruce 304 2 -7 -13 0 1,086 8 1,369 I0(N/A) 0.4 0.0 0.47 
River birch 2,594 19 -81 -15 -I 2,225 17 4,723 35(N/A) 0.4 0.2 1.69 
Southern magnolia 237 2 -12 -7 0 971 7 1,189 9(N/A) 0.3 0.0 0.50 

Spruce 400 -14 -9 0 739 6 1,115 8(N/A) 0.3 0.0 0.46 
Non.\iay spruce 2,530 19 -243 -38 -2 3,641 27 5,890 44(N/A) 0.3 0.2 2.45 

Conifer Evergreen Medillil 412 -15 -14 0 1,220 1,603 12(N/A) 0.3 0.1 0.71 

Eastern red cedar 406 3 -72 -29 -I 2,646 20 2,951 22 (N/A) 0.3 0.1 uo 
Northern catalpa 3,844 29 -173 -19 -I 3,037 23 6,688 S0(NIA) 0.3 0.2 2.95 
Black locust 5,154 39 -519 -37 -4 6,080 46 10,678 SO (N/A) 0.3 0.3 5.01 

Willow 690 -555 -35 -4 4,549 34 4,648 35 (NIA) 0.2 0.1 3.49 
Conifer Evergreen Small 0 0 -2 0 61 0 65 0(NIA) 0.2 0.0 0.05 
Quaking aspen 1,884 14 -123 -9 -I 1,267 10 3,019 23(N/A) 0.2 0.1 2.52 

Alder 844 -31 -9 0 912 7 1,715 13 (NIA) 0.2 0.1 1.43 
Black maple 4,110 31 -19S -18 -2 3,525 26 7,423 56 (N/A) 0.2 0.2 6.19 

Red pine 426 -15 -9 0 811 6 1,213 9 (N/A) 0.2 0.0 1.01 

Dogwood 99 -2 -2 0 76 172 l (N/A) 0.1 0.0 0.16 

YellO\VWood 134 -3 -2 0 11 5 244 2(N/A) 0.1 0.0 0.23 

Japanese tree lilac 69 -1 -2 0 45 0 112 l (N/A) 0.1 0.0 0.10 

American chestnut 87 -1 -2 0 71 155 l (N/A) 0.1 0.0 0.19 
Eastern hophombeam 647 -'19 -6 718 1,331 I0(N/A) 0.1 0.0 2.00 

Black poplar 2,227 17 -88 -10 -I 1,964 15 4,093 31 (NIA) 0.1 0.1 6.14 

Basswood 703 -16 -4 529 1,212 9(N/A) 0.1 0.0 1.82 

Plum 43 0 -1 -I 28 70 ! (NIA) 0.1 0.0 0.10 

Broad.leaf Evergreen Sm.au 45 0 -1 -I 93 135 l (N/A) 0.1 0.0 0.20 

Cheayplum 140 -5 -2 141 274 2(N/A) 0.1 0.0 0.51 

Black ash 996 -40 -5 966 1,917 14(N/A) 0.1 0.1 4.79 

Broad.leaf Evergreen Medii 4 0 0 -I 77 80 l (N/A) 0.1 0.0 0.20 

Eastern hemlock 768 -108 -11 -I 933 1,583 12(N/A) 0.1 0.1 3.96 

Pinook 4,414 33 -254 -9 -2 l ,'197 10 5,448 41 (NIA) 0.1 0.2 13.62 

Flowering dogwood 114 -3 -2 112 221 2(N/A) 0.1 0.0 0.5S 

Scotch pine 378 -32 -6 499 839 6(N/A) 0 1 00 2.10 

Kwanzancherry 17 0 0 11 28 0(N/A) 0.0 0.0 0.10 

Broad.leaf Evergreen Large 851 6 -44 -4 647 1,450 11 (NIA) 0.0 0.0 5.44 

Siberian elm 983 -198 -6 -2 829 1,608 12(N/A) 00 0.1 1206 
Japanese maple 114 -4 -1 124 232 2(NIA) 0.0 0.0 1.74 

Sweetbay 81 I -4 -1 98 174 l (N/A) 0.0 0.0 uo 
Sweetgum 3 0 0 0 4 7 0(N/A) 00 00 00S 
Paper birch 209 -5 -I 159 361 3(N/A) 0.0 0.0 2.71 

Citywide total 1,739,049 13,043 -125,473 -9,609 -1,013 1,513,530 11,351 3,117,497 23,381 (NIA) 100.0 100.0 3.98 
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Table 6: Annual Social and Aesthetic Benefits

 

1\Iarion 

Annual Aesthetic/Other Benefits of Public Trees 
2/612017 

Stan<lard %of Total o/. of Total Avg. 
Species Total (S) Em•· Trees s Sitrff 

Map!e 30,375 (NIA) 14.4 15.2 36.03 
Ash 25,747 (NIA) 13.5 12.9 32.51 
Silver maple 32,303 (NIA) 6.7 16.2 82.20 
Honeylocust 34,075 (N/A) 5.4 17.l 108.17 
.'\pp!e 1,173 (N/A) 4.3 0.6 4.69 

Broodleof Deciduous Small 359 (N/A) 3.1 0.2 2.00 
Noribem red oak 2,040 (N/A) 3.0 1.0 11.59 
Redmap!e 6,026 (N/A) 2.7 3.0 37.67 
Swampwhiteool. 2,006 (NIA) 2.5 1.0 13.74 
Noribem bacl<beny 3,448 (NIA) 2.4 1.7 24.45 

Blue spruce 2,362 (NIA) 2.2 1.2 18.17 
Green ash 5,780 (NIA) 1.9 2.9 51.15 
Elm 1,421 (NIA) 1.8 0.7 13.28 
Kentucky cotl'Htree 1,655 (N/A) 1.6 0.8 17.24 
Litt!eleof lirulen 3,750 (N/A) 1.6 1.9 39.06 
C.ottonwood 4,364 (N/A) 1.5 2.2 48.49 

Pear 232 (N/A) 1.4 0.1 2.90 
American basswood 2,687 (N/A) 1.2 1.3 37.32 
American sycamore 2,044 (NIA) 1.2 1.0 28.38 
Tulip !ree 885 (NIA) 1.2 0.4 12.46 
Northern pin oll: 2,398 (NIA) 1.2 1.2 33.77 
Blacl. walnut 3,874 (NIA) 1.2 1.9 55.35 
Suga.r map!e 2,651 (NIA) 1.2 1.3 3S.42 
Ea.stein white pine 1,758 (N/A) 1.2 0.9 25.85 
Bur oak 2,022 (N/A) l.l 1.0 32.61 
Oak 1,106 (N/A) 1.0 0.6 19.41 
Hicl<01y 1,743 (NIA) 0.9 0.9 32.27 
Broadleaf Deciduous Medium 73S (NIA) 0.9 0.4 13.92 
Black cbeny 453 (N/A) 0.9 0.2 8.71 
Norway maple 1,495 (N/A) 0.9 0.7 29.90 
Callery pear 932 (N/A) 0.8 0.5 19.02 
White ash 2,445 (N/A) 0.8 1.2 50.94 
White oak 1,649 (N/A) 0.7 o.s 37.49 
Northern white cedai· 628 (NIA) 0.7 0.3 14.27 

Amurmap!e 252 (NIA) 0.7 0.1 6.00 
Ohio buckeye 469 (NIA) 0.7 0.2 11.73 
Chinese elm 1,442 (NIA) 0.7 0.7 36.9S 
Mulbeny 3S7 (NIA) 0.7 0.2 9.92 
Biz<h 994 (N/A) 0.6 0.5 27.61 
C.onifer Eve.rp'ffn Large 680 (N/A) 0.6 0.3 18.89 
Boxe!de 1,519 (N/A) 0.5 o.s 47.46 

American elm 360 (N/A) 0.5 0.2 11.26 
Austlian pine 568 (N/A) 0.5 0.3 19.60 
Ginkgo SO (NIA) 0.5 0.0 2.87 
Broadleaf'Deciduous large 365 (NIA) 0.5 0.2 13.51 
Lila< 34 (NIA) 0.4 0.0 1.35 
Catalp, 454 (NIA) 0.4 0.2 18.15 
Eastetn redbud 76 (NIA) 0.4 0.0 3.32 
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Blacl. spruce 268 (N/A) 0.4 0.1 12.19 
River birch 315 (N/A) 0.4 0.2 15.01 
Southern magnolia 67 (N/A) 0.3 0.0 3.70 
Spruce 1n (N/A) 0.3 0.1 9.84 
Norway spruce 520 (N/A) 0.3 0.3 2S.S9 
C.onifer Everp'ff.n Medium 253 (N/A) 0.3 0.1 14.SS 
Eastetn red ced.u· 165 (N/A) 0.3 0.1 9.72 
Northern catalpa 448 (N/A) 0.3 0.2 26.33 
Bh cl. locust 494 (N/A) 0.3 0.2 30.SS 
Willow 71 (N/A) 0.2 0.0 7.06 
C.onifet· Everp'ffn Small 43 (N/A) 0.2 0.0 4.27 

Quaking aspen 202 (N/A) 0.2 0.1 22.4S 

Alder 47 (N/A) 0.2 0.0 5.21 
Bh cl. maple 541 (N/A) 0.2 0.3 60.15 
Red pine 130 (N/A) 0.2 0.1 14.41 

Do.•wood 2 (N/A) 0.1 0.0 0.29 
Yellowwood 32 (N/A) 0.1 0.0 4.00 
Japanese tree lilac 0 (N/A) 0.1 0.0 0.03 
American chestnut 41 (N/A) 0.1 0.0 6.84 
Eastau bopbombeam 37 (N/A) 0.1 0.0 7.35 
Bh cl. poplar 229 (N/A) 0.1 0.1 45.S6 

Basswood 106 (N/A) 0.1 0.1 21.13 
Plwn 0 (N/A) 0.1 0.0 0.03 
BroldleafEvergreen SmaU 3 (N/A) 0.1 0.0 0.60 
Chetryplum 7 (N/A) 0.1 0.0 1.63 
Bh cl. ash 105 (N/A) 0.1 0.1 34.S5 
BroldleafEvergreen Medium 0 (N/A) 0.1 0.0 0.01 
Eastetn h-em!ock 79 (N/A) 0.1 0.0 26.25 
Pinoak 323 (N/A) 0.1 0.2 107.62 
F101...-erin,g d~"'Wood 6 (N/A) 0.1 0.0 2.06 
Scotch pine 100 (N/A) 0.1 0.1 33.31 
Kwanzan e:heny 0 (N/A) 0.0 0.0 0.03 
BroldleafEvergreen large 179 (N/A) 0.0 0.1 S9.36 
Siberian ebn 54 (N/A) 0.0 0.0 54.03 
Japanese map!e 6 (N/A) 0.0 0.0 6.40 
Sweetbay 4 (N/A) 0.0 0.0 4.3S 
Sweetgwn 5 (N/A) 0.0 0.0 5.26 
Paper birch 29 (N/A) 0.0 0.0 2S.56 

Citywide total 199,391 (NIA) 100.0 100.0 33.95 
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Table 7: Summary of Benefits in Dollars

 

1\Iarion 
Total Annual Benefits of Public Trees by Species (S) 
216/2017 

Total Stand,,d o/.ofTotal 
Species Energy CO2 Ail· Quality Stonnwater A .. thetic/Other ($) ElTW $ 

Map!e 34,464 3,66-0 6,254 37,447 30,375 112,200 (NIA) 16.8 
Ash 37,334 3,959 6,486 39,940 25,747 113,466 (NIA) 17.0 

Silver maple 21,816 4,018 3,791 34,7n 32,303 96,706 (NIA) 14.5 
Honeylocust 14,123 1,951 2,326 16,602 34,075 69,077 (NIA) 10.3 
App!e 2,940 309 446 1,284 1,173 6,152 (NIA) 0.9 
Broadleaf Deciduous Su 1,041 106 147 406 359 2,059 (NIA) 0.3 
Northern red o.;l: 4,154 397 586 4,713 2,04-0 11,892 (NIA) 1.8 
Redmap!e 4,466 586 768 4,082 6,026 15,928 (NIA) 2.4 

Swampwhiteool. 1,881 227 287 1,301 2,006 5,703 (NIA) 0.9 
Nnrih .. m h;u•khPiry 4,11 6 17S ~95 4,1 14 "l,A.:l.~ l?,751 (WA) 1 9 

Blue spruce 1,933 157 213 3,024 2,362 7,689 (NIA) l.l 
Green ash 5,802 803 985 7,287 5,780 20,658 (NIA) 3.1 

Elm 900 118 149 1,022 1,421 3,611 (NIA) 0.5 
Kentucky coftfftree 1,121 152 175 951 1,655 4,054 (NIA) 0.6 
Litt!eleaf linden 2,411 376 3n 2,084 3,750 8,999 (NIA) 1.3 
C.ottomvood 4,832 633 870 7,055 4,364 17,754 (NIA) 2.7 

Pear 647 67 97 263 232 1,305 (NIA) 0.2 
American basswood 2,476 397 381 3,393 2,687 9,333 (NIA) l.4 

American syc:a.tllOl-e 2,276 281 427 3,421 2,044 8,449 (NIA) 1.3 
Tulip 1ree 491 66 75 428 885 1,944 (NIA) 0.3 
Northern pin o.;l: 4,202 413 767 5,266 2,398 13,046 (NIA) 2.0 

Bhcl. walnut 4,045 562 702 5,620 3,874 14,802 (NIA) 2.2 
Suga.rmap!e 2,534 322 402 3,080 2,65 1 8,9S9 (NIA) 1.3 
Ea.stein white pine 1,481 144 100 3,198 1,75S 6,680 (NIA) 1.0 
Bur oak 2,298 285 427 3,m 2,022 8,610 (NIA) 1.3 
Oak 990 127 m 1,375 1,106 3,n 5 (NIA) 0.6 
Hid:01.y 1,49S 104 146 1,72S 1,743 5,418 (NIA) o.s 
Broadleaf Deciduous M, 689 82 103 486 738 2,098 (NIA) 0.3 
Bhcl. cbeny 1,246 122 201 636 453 2,658 (NIA) 0.4 

Norway maple 1,848 210 310 1,763 1,495 5,625 (NIA) 0.8 
Callery pear 918 lll 141 650 932 2,752 (NIA) 0.4 

White ash 2,076 261 382 2,597 2,445 7,760 (NIA) 1.2 
White oak 2,739 292 566 5,003 1,649 10,249 (NIA) 1.5 
Northern white cedar 461 41 49 676 628 1,855 (NIA) 0.3 
Amurmap!e 668 69 104 287 252 1,380 (NIA) 0.2 
Obio bucl.eye 380 46 53 225 469 1,173 (NIA) 0.2 
Chwse ehn 1,271 173 206 1,344 1,442 4,436 (NIA) 0.7 
Mulbeny 1,011 102 166 530 387 2,197 (NIA) 0.3 
Biz<b 1,079 129 172 8S 1 994 3,254 (NIA) 0.5 
C.onifer Eve.rp'ffn l.argE 499 48 38 1,003 680 2,268 (NIA) 0.3 
BoM!der 1,363 223 225 1,711 1,519 5,041 (NIA) 0.8 

American elm 330 38 52 2n 36-0 1,057 (NIA) 0.2 
Austrian pine 574 49 64 1,009 568 2,264 (NIA) 0.3 
Ginkso 177 16 18 119 80 411 (NIA ) 0.1 
Broldleaf Deciduous La 211 28 32 173 365 808 (NIA) 0.1 
Lilac 76 9 12 40 34 171 (NIA) 0.0 
Catalp, 313 43 50 307 454 1,167 (NIA) 0.2 
Ea.stein redbud 217 21 30 82 76 426 (NIA) 0.1 
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Blacl. spruce 155 10 17 170 26S 620 (NIA) 0.1 
River birch 286 35 44 192 315 8n (NIA) 0.1 
Southern magnolia 127 9 16 94 67 312 (NIA) 0.0 
Spruce 93 s 10 139 177 427 (NIA) 0.1 
Norway spruce 436 44 IS 1,091 520 2,109 (NIA) 0.3 
C.onifer Evergi-ee.n Medi 167 12 IS 216 253 666 (NIA) 0.1 
Ea.stein red ced.u· 350 22 30 622 165 1,IS9 (NIA) 0.2 
Northern catalpa 366 50 59 360 448 1,2S3 (NIA) 0.2 
Bhcl. locust 779 80 13S SS4 494 2,375 (NIA) 0.4 

Willow 600 35 113 S36 71 1,655 (NIA) 0.2 
C.onifet· Evergi-ee.n Smal 9 0 7 43 60 (NIA) 0.0 

Quaking aspen 163 23 27 205 202 620 (NIA) 0.1 
Alder 134 13 19 52 47 264 (NIA) 0.0 
Bhcl. maple 427 56 77 441 54! 1,542 (NIA) 0.2 
Red pine 103 9 11 144 130 398 (NIA) 0.1 
Do.•wood 11 3 2 20 (NIA) 0.0 
Yellowwood 17 2 2 7 32 59 (NIA) 0.0 
Japanese tree lilac 7 2 0 11 (NIA) 0.0 
American chestnut 9 I I 7 41 60 (NIA) 0.0 

East•tn hopbombom 98 10 15 41 37 201 (NIA) 0.0 
Bhcl. poplar 221 31 37 199 229 717 (NIA) 0.1 

Basswood 68 9 10 55 106 248 (NIA) 0.0 
Plom 4 I 0 7 (NIA) 0.0 
Bro...dleafEvergreen Su: 14 2 5 3 25 (NIA) 0.0 
Clm ry plum 21 2 3 s 7 40 (NIA) 0.0 
Bhcl. ash 11S 14 19 92 105 348 (NIA) 0.1 
Bro...dleaffaw-green M€ 12 I 5 0 18 (NIA) 0.0 
Ea.stein hew!ock 115 12 -5 374 79 575 (NIA) 0.1 
Pinoak 160 41 20 271 323 815 (NIA) 0.1 
F101...-erin,g d~""'ood 16 2 2 6 6 32 (NIA) 0.0 
Scotch pine 62 6 3 162 100 333 (NIA) 0.0 
Kwanzan e:heny 2 0 0 0 0 3 (NIA) 0.0 
Bro...dleaffaw-green Lai S4 11 7 155 179 436 (NIA) 0.1 
Siberian ebn 98 12 23 199 54 3S7 (NIA) 0.1 
Japanese map!e 18 2 3 7 6 36 (NIA) 0.0 
Sweetbay 13 2 s 4 29 (NIA) 0.0 
Sweetgwn 0 0 0 5 7 (NIA) 0.0 
Paper birch 21 3 3 16 29 71 (NIA) 0.0 

Cit)"\\ide Total IS9,802 23,3S ! 32,0SS 224,314 199,391 668,977 (NIA) 100.0 
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Figure 1: Species Distribution 
 

 
Figure 2: Relative Age Class 
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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 

 
Figure 7: Location of city/park trees 
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Appendix B: ArcGIS Mapping 



Marion, IA  2017 Urban Forest Management Plan 
 35 

 
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 
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Figure 5: Maintenance Tasks *City ownership of the trees recommended for removal should be verified prior to 
any removal* 
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Appendix C: Marion Tree Ordinances 

 
 
 
 
 

1~2.01 nr.finhinn 
152.02 Tree Bnarcl 
152.03 Clly Fon·scc:r 

CHAPTER152 

TREES 
l!liil,0~ Tl'tC.'1 m1 Puldk Pru11nCy 
JS2,06 T1·e-u on Pl'l\•Mt PrOJ)tt'I)' 
J52,07 Enr()rccmcnt 

I ~?.0-t A1·borlc11ttu1·n.1 SptclncAUons nnd S tftudn.rds 
ofl'rndlC"e 

J 52.01 DEFINITION. For ust: in this chapter, the following tenns arc 
defined: 

l . "City Arboriculturnl Specifications and Stamhirds of Practice" 
means tht: documt:ul eonluining the detailed performance sta ndards and 
specifications to be used in carrying out the provisions of this chapter. 

2 . "Contractor" means any person, business or organizntion who 
1·eceives compensation fo l' the pet·formance of work done. 

3. "Park" means all public parks having individual names and 
maintain.eel by the City. 

4 . "Parking" means that part of the right-ot~way in the City not 
covered by sidewalk, between the Jot line and the curb line. On unpaved 
stl'eels, it is that portion between the lot line and portion usually traveled 
by vehicula r traffic. 

5. "Private tree" means any and nil l'rees growing on private 
property. 

6. "Properly owner" means a person owning private property in the 
City, as shown by the County Auditor 's Plot of !'he City. 

7. "Public prnperly" means any and all properly located within the 
confines of the City 11nd owned by the City or held in the name of the 
City by any of the department·s, commissions or agencies within the City 
government. 

!I . "Public tree" means any and all trees growing on public pro_perty 
including but not limited lo street right-of-ways. 

9. "Right-of-way" means a parcel of land intended to be occupied 
for streets, sidewa lks, utilities and olhe1· public purpost:s. 

10. "Shrubs" means woody vegetation usually growing with multiple 
stems and a height less than ten (JO) feet. 

CODCl OF ORDINANCES, MARION, JOWA 

- 985 -
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CHAPTER 152 TREES 

I J. "Street trees" means any and all trees growing on the parking 
including but not limited to street right-of-ways. 

(On/. 08-06 - /I ug. 08 Supp.) 

12. "Toppin,g" means h eading, stubbing, rounding, tipping, or 
"dchorni,,g," which means the d rnstic removal of large branches, 
severely culling back limbs to stub s larger than three inches in diarneter 
within the 11·ec's ct·own to such a degree so as to remove the nonnol 
canopy and disfigu re the t,·ee. 

13. "Trees" inc~,n wooc.ly vcgclulion. usually gL·owing ,:vith a single 
stem and a height over· IO feet. 

14. "Tree Boa,·cl" means the duly established boOl·d responsible to 
study, investigate, c o unsel and develop a written p la n for the care, 
prese1·vation, trimming, planting, replanting. t·emoval or dispositio n of 
trees and s h nibs within the City. 

152.02 TREE BOARD. 

J. Hstablishment. There is establ ished " ;,even member Tree Ro:ird. 
The Doa1·d shall be appointed by the M ayor and confinned by the C ity 
Council. The Mayor in appointing the initial Board shall appoint four 
n1cn1bcrs to four ycnr tcrn1.s nncl th1·ee 1n e 1nbers to tht·ee yenr tern1.s. After 
the in i tial appointments, all subsequent appointmen ts s h all be for tour 
years. T he Board shall dctcr,ninc its officers, bylaws and meeting 
schedule . (Ord, 08- 06-Aug. ()8 S upp.) 

2. Duties. The Tree Bom·d shall have the .following d uties: 

A. Study, investigate, counsel, develop, update a n nually and 
admin ister a wri lleu plan for carrying o ut the purposes of this 
chapter. 

D. P resent their plan to the Council. Upon lhe Counci l 's 
acceptance and app1·oval of the plan, the plan s hall constitute th e 
official tree plan for the C ity. 

C . The Tree Board 1nay dn,H and recommend to the Council 
amendments to the Z oning Ordinance. Subdivis ion Ordinance and 
o ther chapters of this Code of Ordinances, so as to rcquil'c 
nddilionul p lnnting of s t reet trees and/or privately owned trees, or 
both, in association "''ith property development or redevelopment 
in the City. 

D. T he Tree Board may drnft a nd recommend to the City 
Manager changes to staff procedures, so as to make them 
consistent w ith the inte nt or this chaptc1-. These procedures mny 

CODE OF ORDINANCES., MARION, IOWA 
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CHAPTER 152 'l'REES 

include, but are not l imited to. tree t rim m ing and excavation 
prnce dures o f th e C ity. 

E . T h e Tree Board s h all act as the final s tep in an appeals 
process regarding disputes between the City F orestex and citizens. 

3. Resp o n s ib ilities . The Tree Board s h a ll: 

A. File with the Cle1·k for public inspection copies of the 
minutes and o ther action ta k e n by the Tree Board within fou1teen 
(14) day.s of th e date o n which the action was taken. 

(Ort/. 0 8-06 - Aug. 08 SupfJ.} 

B. Utilize the central staff and au xilhtry services of the City 
a d m inis tra tion and refrain from duplicuting them or from 
esta blishing inco mpatible p rocedures. 

152.03 CIT Y FORESTER. 
I. Rstablishment. There i,; e,;tahlis h e d the pos i t ion of C i ty Foreste r , 
who s h all b e the Director of the M ario n l'arks aud Recre a t ion 
Departme n t. The C ity F o rester shall serve as a n ex-officio m e mber o f 
the Tree B001·d. (On!. 08-06- Aug. 08 Supp.) 

2. A uthority. The C i ty Forester s h a ll h ave the authodty and 
juris dictio n of ,·eg ulat in g a n d planting, maintenance and ,·emoval of trees 
on publ icly owned p rop e rty to ensure safety or preserve o r enhance th e 
aesthetic,; o f these p u blic sites. T h e City Forester s hall have the autho 1.·ity 
to s upervise, jns pcct, or both, a ll work dnne under a pen,, it issued in 
accordance with te rms of this chapte r . The City Foreste r shall have the 
authodty to tbnnulutc o nd p ublish n master tree pion "vith the ndv icc,. 
h earing a nd approval o f the T ree Board. T he City Fores ter has the 
general a uthority to do all of the fi.1llowing: 

A. D it'ect, ,nanage, sup ervise and control the pla ntin g, 
removal, maintena n c e a nd p1·otection of all trees and s hrubs on 
public a reas; 

B. G unrd n il trees nnd s hrubs within the City to prevent the 
sp read o f disease ol· pests; 

C . E l iminote dangerous tree nnd :shruh conditioi,s within the 
City that m ay affect the life, health 01· safety o f persons o r 
property. 

COJ'.>110l'OROI NANCHS , MARION, IOWA 
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CHAPTER 1S2 T R EES 

!52.04 ARBORICULTURAL S PEC I FICATIONS AND STANDARDS 
OF PRA CTI CE. 

I. Establishment. The,·e is hereby established an Arborieulturnl 
Specificatio n s and S tandards of Practice d ocument o ·f and for the C ity. 
This d ocu1nent shall incl ude b u t sha11 not be:- Ji1nitc::d to: :spccics of street 
tt·ces allowed nnd b anned; the spnch1,g betw'cen stt·eet trees and distances 
from fixed ohj ects; proximity of street trees lo utility lines; and topping. 

2 . Authority. The pe,·fbnna n ce stand a rds a nd s p ecificatio n s 
contained within the City Arboriculturnl Specificatio n s and Standards of 
Practice shall be considered a part of this chapter and made s ubject lo all 
its p1·ovisions. 

152.05 TREES ON P UBLIC PROPERTY. 

1. Conditions U nde1· Which "I"rees A l loYved. Pro1n and a1le1· July 1, 
2010,. n o _person, except C ity pc1:sonncl, agents for C ity purposes,. o r 
a u t h orized tree permit holders s lrnll pla n t any t ree o ,· shrub 111,on any City 
owned p ,·operty, inc luding property dedicated or used tor right-of-way 
pm-pose:;. Only tree s .from the City of Ma1·ion Approved S t,·cct ')"recs Li,;I 
may be planted in the public right-of-way. (Ord. J0-15 - Aug. JO Supp.) 

2. Insunu1.cc. T h e C i ty Forcstca- s h a ll huvc the nulhority to rcquit'C 
ony pcr111i t holder to show adequate i nsurance covcl'agc to cover 
p otential damages that occur during the execution of the work. Tn the 
case of the pn>p crly o , -vncr <loing the ,vork, proof of hoznco\-vncr person al 
l iability insurn11cc may be require d. Jt' the property owner h as hired 
anoth e r person or contn,ctor to do the work, the contracto,· shall provide 
the City ,.vilh a certi ficate of" insurance. 'f 'hc certi ficates s hall sho,v th e 
f'ollowin g minimum required l imits of covcrnge of' Commercial Gencrnl 
L iability Insu rance with limits of not less t ha n $500,000 per occurrence 
and Workcr 1os Cotnpensalion insun1ncc coverage at s tatuto1·y lilnits on 
any and n ll en1ployees. 

3. Public Utilities. A public utility may be issued a p ennit to treat , 
trirn or rc1-novc any t 1·cc or shrub on any str·cct or ot.h c1· publ ic p lace. ·rhc 
work shall be limited to the act un f necessities of the service of' the 
company in the area specified on the pen n i l. This work shall be done in 
accordance wHh the A1·bo1·icufturnl Specificat ions nnd Standai·cls of 
P ractice as establis hed for the C i ty. The City Forester may assig n an 
in spector t o su pc1·visc the provisio n s o f the p cnnit. ·r h c cost o .f the 
service shnll b e charged to th e public u tility. Jn the event severe weother 
h ns cnuscd o tree to damage util ity l i nes, the uti lity co1npany, th e C ity, or 
their agents n-iay trin, or r cJT1ovc trees n ecessary to rcpait· lhc dt1n-1i'1gcd 
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utility lines without fi,-st o btaining a permit. A pe rmit s ho\1ld be obtained 
befo,·e any additional t rimmit,g not require d for repair o f the utility line is 
d o ne . 

4_ M aintena nce. The ,naintcnanee o f a ll street t rees o r shrubs shall 
be t he responsibility of the City Forester. Street n·ees m ay be tdmmed 
and maintained Lo a llow free passage o f peclestdans a nd veh icular travel 
and so they w ill not obstn,ct or shade street lights, trnfflc fig h ts, s ig ns or 
any traffic control devices or the view o f any stree t intersection. Such 
detaile d informatio n is contained in thu C ity's Arboricultural 
S pecifications and Standard s of Practice. I f in the opinio n of the C ity 
Forester trimming of a s treet tree is necessary, the adjacent prop e rty 
owner shall be notified and in the event the adjacen t p1·opcrty owner 
d isagrees with the Fo.-este r 's decision, a n appeal may be filed. Whenever 
the C ity Forester is notified or becomes aware of a dead or broken 
branch or limb in a ny street tree 01· a dead s t reet tree which is in 
imminent danger of foiling and the reby injuring any individual o r causing 
property d amage, the offending branch, limb 0 1· tt·ee shall be considered a 
hazard and may be ren,ove d . Subsequent tr imming or the tree whic h 
contained the dead or b1·okcn branch or limb s hould occu,· ofter 
no tificatio n of the adjacent property owne r. 

S. Removal. If in the o pinion uf the C ily Fo,·este r re m oval of a street 
tl"ce becomes necessary, the a djacent property owner s h u ll be notified. In 
the event the adjacent property owner requests the removal of a s treet 
t ree or s h rub and the C ily Forester docs n ot considc1· the removal 
necessa,-y, U1e property owne,· may appeal the C ity Forester's decision to 
the T ree Board. 

6 . Tn,flic Cont,-ol. In th'-' event the planting, ninintenanee or 
removul of any tree requires eqni_pment o,- materia l to be located on o r 
fo ll o nto the street r ight-of-way, the permit ho ld e r shall provid e fur 
traffic control. All traffic control shall con ror,n to the ,·equire m ents and 
specifications o f the c u n-enl edition the Manu al of U niform Traffic 
Control Devices (MUTCD). In all cases the disrnplion of smooth traffic 
flow s ha ll be kept lo a 1ninimum. A dditional warning d evices or 
precautionai-y 1neasm-es m ay be necessa,y to control pedestrian t ra ffic. 

7. Protection. No p erson s ha ll i1~te 111io na lly damag e , c ut , carve, 
attach any rope, w ire, nai ls, a dv ertising posters or othe,- contrivance to 
any street t ree; a llow any gaseo\1s, liquid, c he1nical or solid substance 
h annful to such trees lo come in con tucl w ith them, 01· sci fire or pennit 
fire lo burn when s uch fi re o r the henl will injure any portion of any tree. 
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8. P e rmit. No p e rson except. the C ity o r person hired hy the C ity 
shall spray, fertilize, preserve, prune, remove. cut above 01· below ground 
o r otherwise disturb any tree on City property without first filing an 
application and obtnining n permit fro,n the City Foreste,·. The pe,·son 
receiving t h e permit shall abide by the Arbo.-icultural Specifications and 
Standa1·ds of P,·actice as adopted by the C ity. 

9. Pennits. The T ree Board may issue a permit fo1· the planting of a 
t ree in the public l"ight-of-way when: ( l) The proper p e rmit foe hHs b een 
pDid in fu ll to the C ity; (2) T h e proposed site has been reviewed and 
apprnved by the City Forester; a nd (3) Species and planting technique 
have been 1·eviewed and found to m eet City standards . 

(Ord. L0-15 - A.ug . .10 Supp.) 

l 0. Establishment of Fees. The C ity Council shall adopt by resolution 
a permit fee for the issuance of a tree permit. Said fees may be a m ended 
by resolution al the discretion of the City Council. · 

11 . The T ree B oard of the C ity shall adopt a C ity of Marion Approved 
Street Trees List by 7/1/2010. 

(On/. LO-IS - Aug. IO Supp.) 

12. Establishment of Urban Forest Utility. An urbHn forest uti lity is 
hereby established to provide for the collection and use of public t ree 
mnnagement fees, tree permit fees and other fees us applicable fo1· use to 
maintain trees on City owned properly and p rovide for the disposal o,· re
use of tree-rcl a tccl materials. 

13. Public Tree Management Fees. The C ity Council shall, by 
n1solution, set lees 101· the 1nanagc1ncnt of tt·ccs on C ity owned property. 
This includes the initia l estnbl ishment of fees and subsequent changes to 
the fees as deen,ed necessary by the C ity Council. 

(Or</. 10-.16 - 41,g. JO Sttpl).) 

152.06 TREES ON PRIVATE PROPERTY. 

l. Maintenance. The properly ownc,· is respon s ible !or the 
maintcn>1nc<: and care of any tree located on private property. Certain 
regulations apply to trees whose h l"nnches, l itnbs, roots or other parts 
extend into or ove1· the street right-of-way. T h<: prope rly owne r is 
r esponsible 10 1· ensuring priva te trees nr e t1·i1n111ed to s uf ficient h e ight to 
allnw free passa ge o f pedestrians and vehicular h·avel a nd sn they will 
not obstruct or shade s treet lig hts, traffic lig hts, s ig ns or any t ,-aiUe 
conh·ol devices or the vie,1/ of" nny str·eet intcr·section. l )etniJed 
inforn,ation is contained in the C ity's /\.1·bol'icultu1~aJ Specifications and 
Standards of Practice. Jf it beco1ncs n~ccssat·y to tdn1 trees or slu·ubs on 
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private property to comply witl1 this chapter, th e City Forester shall 
declare the tree or shrnb a nuisance. Whenever the C ity Forester is 
notified or becomes awa,·e o f a d ead 01· diseased tree 01· broken or dead 
branch or limb in any privule tn:e which is in imminent danger or falling 
and thereby injuring any individual or causin g p1·oper ty damage to 
adjacent property, the City Forester may declare the tree , branch or limb 
a hazard and orde,· the propel"ly owner to re,nove the hazard in an 
expedient n1anner. lf t'he pn''>pe1·ty owne1· fails to re1nove the haz ard, the 
City F01·ester may cause the lrnzat·d to b e removed. For pm·poses of 
rc,noving the hazai-d, C ity crews or C ity agents shall b e allowed on 
p rivate property. Attempts should be made to notify the property owner 
before entering onto private property. (Ord. 08-06 -A11R. 08 S11pp.J 

2. Traffic Control. Jn the event the planting, maintenance or 
re111oval of any private tree requires equip1nent or 1na1erial to be located 
on or foll onto the street d g ht-ot~way, the h omeowne,- or the 
ho.meowner's agent shall provide fo r trnffic control. All trnffic control 
shall confonn to the requirements and specifications of the current 
edition of th e Manual ofUnironn Traffic Control Devic,es (MUTCD). In 
all cases the d isruption of smooth t .-a'ffic flow s lrnll be kept to o 
n1u11111u1n . Additional "W"arning devices or precautionary n'leasures 1nay 
be nccc::,;:-Hu·y tv control pedestd,u1 tnd"Jic. 

152.07 ENFORCEMENT. 

l _ Appeals. Any person who receives an order from the C ity 
f'orer.ter ond objects to oil or port of' the cwde,· moy. withi n ten (10) doy!l 
of lhc rccdpt or the order, notify lhc City Forester and C ily Tree Doard 
in w.-iting o f the nature of the objection and request a hearing on th e 
order thereon. T he hearing shall be held within thi,·ty (30) days <,f notice 
lo the appellant. Within ten (IO) days the Chait· of the T1·ce Board shall 
nolify the appellant and C ity Forester of the fina l decision. 

2. Interference. No person shall hinder, prevent, delay or otherwise 
interfere with the City Forester or any assis tants in the execution or 
enforcement of th is chapter. 

3 . V iolation. IC as a n,sult of a viohltion of any provision of this 
chapter, the injury, mutilation or death of" a tree, s hrnb o r other plant 
located on City-owned property is caused, the cost of repair or 
replacement of the tree, shrub 01· olhcr plant s hall be borne by the party in 
violation. T h e value of s hrubs shall be determined in accordance with 
the latest rnvision of A Guide to the Professional Evaluation of 
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Landscape Treas , Spec imen Shr ubs and Ever1:re ens as p u b l ish ed by t h e 
l n tcrnational Society of A rb oricul tu1·c . 
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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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