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Part 1: Executive Summary and Recommendations 
Emerald ash borer threatens to kill all ash trees in Camden. Although it has not yet arrived in 
Maine, monitoring efforts are currently being carried out in the state to detect its expected 
arrival. Ash is a common species in Camden and its loss will have major impacts on Camden’s 
tree canopy. There are known, effective treatment options for trees that protect against EAB. 
This summary provides a basic overview of the most important points and recommendations 
found in this report. More detailed information is easily found by referencing the index. 
 
There are two main management options for ash trees facing EAB. The first is tree removal, 
and the second is tree treatment. Tree removal will ideally occur mainly before EAB hits, and at 
the very least, before EAB begins to make a noticeable difference to tree canopy. Treatment 
protects against EAB infestation, and begins when EAB is 15 miles away. Treatment must be 
repeated at specific intervals, which depend on the type of treatment used. It is important to 
note that EAB can spread erratically because it is spread by the transportation of infested 
firewood. Thus it could be 100 miles away but be discovered 20 miles away within a small 
window of time. 
 
The inventory area of downtown Camden contains 452 ash trees in the town right of way 
(ROW). Of these, 66 have been selected as specimen trees, which are good candidates for 
treatment. Specimen trees are trees in very good condition that have prominent spaces in the 
public landscape. 
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Costs of EAB Management Options 
The estimated costs associated with EAB management area as follows: 

Tree Removal 

Diameter Cost per inch ($/inch diameter) 

6” – 9” $20/inch 

9”-12” $30/inch 

12” + $40/inch 

 

Tree Treatment (occurs in iterations, frequency depends on treatment type) 

Treatment Scenario Cost per inch ($/inch diameter) 

Low $7-9/inch 

High $8-10/inch 

 
For more information on how these costs were calculated, see section “Costs,” page 26.  
 
Provided that the town treats all specimen trees and treatment occurs 5 times over the course 
of 10 years, the following costs will be incurred based on the above cost estimates for 
treatment and removal: 

Tree Classification Total Diameter* 
Estimated Associated 
Cost  

Specimen tree treatment 1917” 
low $67,095.00  
high $95,850.00 

6-9" tree removal 719” $14,380.00 

10-12" tree removal 520” $15,600.00 

13" + tree removal 3444.5” $137,780.00 

 TOTAL 
low: $234,855.00  
high: $263,610.00 

*Total diameter is the sum of the diameters of all trees in the tree classification. 
 
Given the low estimate for treatment, treatment of all trees over 12” in diameter will be 12% 
less expensive than removing those trees. This does not take into account the benefits that 
large ash trees provide downtown Camden. When this is taken into consideration, all trees in 



5 
 

good condition over 12” would be worth treating if treatment is $7/inch, and especially if the 
trees are in fairly prominent positions where their loss would make a noticeable difference in 
tree canopy. 
 
Given the high estimate for treatment of $10/inch, treatment costs are about 25% more than 
removal. Despite this higher expense, treatment can still be a defendable option, especially for 
Camden’s 66 specimen trees.  
 
Costs of tree removal for trees under 6” was not calculated, but would also need to be 
considered.  
 
Timeline of tree removal and treatment  
Tree removal ideally should begin preemptively, beginning with trees in poor and fair condition, 
smaller trees, and trees in less prominent locations. Understandably, residents are aware of 
and care about town trees. Tree removal can be controversial and upsetting. This is why tree 
removal should be accompanied by educational and outreach efforts. This is also why removal 
should begin with less prominent trees that will be less missed, as well as trees in poor 
condition. 
 
Because the timeline for EAB infestation is not certain, removal and treatment timelines are 
also uncertain. Treatment begins when EAB is 15 miles away from treatment site. Tree removal 
could realistically begin imminently, but the bulk of removal might occur once EAB is detected 
in Maine, when there is more public awareness and understanding of EAB. If removal occurs 
too early, there will be less time to communicate to residents and have transparent, fact-based 
discussion about EAB and the implications it has on tree removal.  
 
Main Recommendations 

• Start putting funds aside now for future costs associated with EAB 
• Begin tree removal when EAB arrives in Maine 
• Based on the specimen tree database, decide on a specific treatment plan. Do not begin 

treatment until EAB is 15 miles away.  
• Establish a program for education of homeowners about EAB and ash management.  

o Strive to involve the community, especially to minimize the public alarm and 
distress over tree removal. 

• Establish a working group or a coalition that spearheads EAB management and ensures 
that Camden takes a proactive approach. This group could be made up of conservation 
commission members and other interested residents who want to play a role in making 
sure the Select Board adopts proactive policy measures for addressing EAB. 

 
A proactive approach must be taken to managing EAB. A plan will help avoid major 
unexpected hits to the municipal budget. Doing nothing is an option, but it is not one that is 
defendable. Camden must begin planning now and preparing now to deal with additional 
municipal costs associated with tree care when EAB hits the town. 
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Part 2 – Background Information 
 
Purpose  
The purpose of this preparedness plan is to ensure that Camden takes a proactive approach to 
managing EAB.  Camden’s tree canopy contributes to the town’s identity and character while 
supplying irreplaceable environmental benefits. As one of the most common trees along the 
town’s roadsides and in wooded areas, ash play a prominent role in contributing to Camden’s 
tree canopy. EAB poses major challenges to Camden’s ash population. This comprehensive 
community plan gives Camden a framework to address and manage the impacts of emerald ash 
borer, keeping in mind the important ecosystem benefits that trees provide, both in terms of 
saving money for the town and improving the health of Camden residents.  
 
History of the Plan’s Development 
This plan is the result of extensive preliminary work carried out by the Camden Conservation 
Commission. Among many other responsibilities, the Camden Conservation Commission serves 
as Camden’s tree board and has the responsibility to “carry out the guidelines in the Camden 
Community Forest Management Plan.” The Commission became aware of the threats of EAB 
and began preliminary discussions in 2015.  By early 2016, the Conservation Commission began 
inventorying ash trees with the help of Camden Conservation Commission member and 
licensed arborist Douglas N. Johnson of Treekeepers LLC / Johnson’s arboriculture. In May 2016, 
the Conservation Commission hosted Forest Entomologist Colleen Teerling and Project Canopy 
Coordinator Jan Santerre, who presented to the Commission about EAB. Since then, EAB 
management became one of the Commission’s major focuses, which lead to the town applying 
and obtaining a Project Canopy grant to complete this project. Starting in May, 2017, Louisa 
Crane continued the work of the CCC by conducting an ash inventory, meeting with town 
employees with stakes in the plan, reaching out to experts on EAB and urban forestry, working 
with Roger Rittmaster and Douglas Johnson (two members of the CCC central to this plan’s 
completion), researching costs of options, and making a brochure and online materials with 
information about EAB specific for Camden residents. 
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Emerald Ash Borer 
 
Range and Species History 
Emerald Ash Borer (EAB), Agrilus planipennis, is an exotic beetle that infests and kills ash trees 
(Fraxinus spp.). It was first discovered in 2002 near Detroit, Michigan. The beetle is thought to 
have arrived in the United States from Asia via wood packing material such as pallets. EAB is a 
highly invasive species that threatens to 
eventually kill all ash trees if they are left 
untreated. After first being discovered in 
Detroit, the half-inch long beetle has now 
been detected in 30 states, including New 
Hampshire, Massachusetts, Connecticut, 
and New York, and some Canadian 
provinces, such as Quebec. Although the 
beetle expands its range by approximately 
2 miles each year on its own, much of the 
spread is linked to transportation of 
infested firewood by humans. Cold 
weather does not inhibit EAB’s 
destructiveness. 
 
EAB has killed hundreds of millions of ash trees in the United States and Canada already. It has 
not yet been discovered in Maine, but is expected to be in the near future. Maine is at 
particular risk because it is nearby other infestations and because the state has a high volume 
of tourists participating in outdoor recreation activities and camping who could bring infested 
firewood into the state.  
 
Sources and Further reading: 
Herms, D. A., & McCullough, D. G. (2014). Emerald Ash Borer Invasion of North America: History, Biology, Ecology, 

Impacts, and Management. Annual Review of Entomology, 59(1), 13–30. 
https://doi.org/10.1146/annurev-ento-011613-162051 

 

Figure 1: Adult EAB is about 1/2" long 

https://doi.org/10.1146/annurev-ento-011613-162051
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EAB: phloem-feeding borers  
EAB larvae feed underneath the bark of ash 
trees, destroying the cambium, phloem, and 
outer sapwood, which are critical structures for 
water and nutrient flow within the tree. By 
interrupting these vital functionalities, EAB can 
easily kill trees. EAB is known to only attack ash 
trees—their primary host—but has also been 
found infesting white fringe tree, which is 
uncommon in Maine.  
 
EAB adults mate shortly after emerging from 
ash trees. The females lay 60-90 eggs on the 
ash bark, which hatch within 7-10 days. The 
larvae feed, creating serpentine galleries under 
the bark, essentially girdling the tree when larvae get to high enough densities, usually within 3-
5 years. The larvae continue to develop throughout the fall before emerging the following 
spring as adults.  
 
On a population scale in a particular area, EAB begins by having only a slight effect on ash 
mortality. However, this slow beginning hastens as the population increases exponentially, 
causing a major increase in ash mortality in relatively little time. Eventually, most ash in the 
infested area will either be entirely dead (and thus no longer appealing to EAB), or treated and 
thus resistant to EAB infestation. This causes mortality to slow as the EAB population crashes. 
Despite this slowdown, all ash in the area will have died, except for those that are treated. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: EAB larvae feed under the bark of ash trees, killing 
them. 

Figure 3: Diagram Courtesy Cedar Rapids EAB Plan 
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Sources and further reading: 
USDA Forest Service, Forest Health Technology Enterprise Team, & Richard Reardon. (n.d.). Emerald Ash Borer 

Biological Control. USDA Forest Service. Retrieved from 
https://www.fs.fed.us/foresthealth/technology/pdfs/FS_eab.pdf 

 
Detection and Monitoring of Emerald Ash Borer 

EAB is only about a half inch long. As its name 
suggests, the adult is a shiny green beetle. Adults 
are found from June to August, while larvae can be 
found year-round in infested trees, though they are 
often not apparent because they reside beneath 
the bark of the tree. In the early stages of 
infestation, EAB is very difficult to detect. EAB tends 
to attack the upper part of larger trees first, making 
it even more difficult to see.  
 
One way to identify an EAB infestation is to look for 
D-shaped exit holes that are about 1/8th of an inch 
wide. It is also useful to carry out monitoring 
methods other than simply looking for exit holes.  

 
There are several detection methods used for monitoring 
EAB. The first, and most effective, is the use of trap trees. 
Trap trees are intentionally girdled ash trees. Girdled ash 
trees are extremely attractive to EAB, which means that if 
EAB is in the vicinity (approximately a .25 mile radius), the 
tree will become infested. Trees are girdled during the 
Spring and are then cut down the following winter, when 
their bark is peeled and inspected for EAB larvae and 
galleries. In Maine, trap tree programs are carried out by 
the Maine Forest Service Insect and Disease Laboratory. 
 
Another common detection method are purple prism traps. 
These traps are hung in trees and use plant volatiles to 
attract EAB. Right now, purple prism trap monitoring in 
Maine is being carried out by the federal government. 
 
 
For more information on trap trees: 
McCullough, D., & Siegert, D. N. W. (2007). Using girdled trap trees effectively for emerald ash borer detection, 

delimitation and survey. Michigan State University. Retrieved from 

Figure 4: Adult beetles emerge from trees, leaving 
distinct D-shaped holes 

Figure 5: Girdled Ash Tree 

https://www.fs.fed.us/foresthealth/technology/pdfs/FS_eab.pdf
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https://www.academia.edu/26779421/Using_girdled_trap_trees_effectively_for_emerald_ash_borer_det
ection_delimitation_and_survey 

 
Ash Trees: Why they Matter 
Throughout the United States, there are 16 species of native ash. Ash trees are common trees 
in the northern hardwood forest, making up 4% of the trees in these forests. There are three 
naturally occurring species in Maine – white ash (Fraxinus americana), green ash (F. 
pennsylvanica), and black ash, also known as basket ash and brown ash, (F. nigra). In Camden, 
white ash trees occur commonly in wooded areas, germinate naturally along roadsides, and 
have also been planted as street trees and on private property. Green ash is not as common in 
Camden’s forests because it is a riparian species, but it is a common street tree planted by 
homeowners and the town. Many green ash were planted as part of Camden’s street tree 
planting program. Green ash is a desired street tree for its often droopier branches and thicker-
appearing canopy, though white ash also is an excellent street tree. 
 
White ash grow to be to be 60 to 80 feet tall with a trunk diameter of 6 feet. They have 
compound leaves that are 8” to 12” long, with 5 to 9 leaflets. Ash trees produce flowers in early 
spring, and produce oar shaped samaras (seeds) that occur in cluster and remain on trees until 
early winter. Ash have opposite branching and their terminal buds are thicker and less “twiggy” 
than those of many other species. Ash have tight, diamond-shaped bark. It is generally not 
difficult to identify ash trees, even when the trees do not have leaves.  
 
Ash trees are important components of their ecosystems. Their seeds provide food for birds 
and squirrels, and their bark is sometimes used by rabbits, porcupines, and beavers. Ash attract 
a variety of birds and mammals, as well as many invertebrates. Ash provides shelter and 
browsing resource to larger animals such as deer and cattle. Ash easily forms trunk cavities 
when branches break off, which provide valuable habitat to species that require cavity nesting 
to rear offspring.  
 
Critically, EAB threatens to wipe out an entire genus (Fraxinus) in North America. The ecological 
and economic impacts of this pervasive regional extinction will be vast. Although ash is not as 
common as maple or oak, the impacts of losing the genus will be large, especially given that 
ecological communities are facing and will face severe disruption and dislocation as the climate 
warms. In fact, species of oak and maple are commonly associated with ash, meaning they grow 
in similar communities. By removing ash from North America’s hardwood forests, EAB reduces 
the biological diversity of these forests, making them more vulnerable to future stressors, and 
exacerbates problems that are arising due to abiotic factors such as climate. Green ash and 
black ash are prominent species in wetland ecosystems, and their loss in these areas will have 
vast impacts.  (https://blog.epa.gov/blog/2016/06/communities-and-schools-your-ash-trees-
are-on-the-menu/)  This loss will come on the heels of losing the American Chestnut and 
American Elm in the last 100 years. 
 
White ash is known for its unique and high quality wood, which is pliant, strong, and light 
weight. Because of these qualities, it is ideal for making baseball bats and hockey sticks, 

https://www.academia.edu/26779421/Using_girdled_trap_trees_effectively_for_emerald_ash_borer_detection_delimitation_and_survey
https://www.academia.edu/26779421/Using_girdled_trap_trees_effectively_for_emerald_ash_borer_detection_delimitation_and_survey
https://blog.epa.gov/blog/2016/06/communities-and-schools-your-ash-trees-are-on-the-menu/
https://blog.epa.gov/blog/2016/06/communities-and-schools-your-ash-trees-are-on-the-menu/
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paddles, handles, and playground equipment. It is a top wood in the furniture making industry 
because of both its aesthetics and utility. White ash is also an excellent firewood for its dense 
and low moisture qualities. Black ash is a unique wood used for basket making  
 
Sources and further readings: 
Anderson, M. (2016, June 28). Communities and Schools: Your Ash Trees are on the Menu. Retrieved July 18, 2017, 

from https://blog.epa.gov/blog/2016/06/communities-and-schools-your-ash-trees-are-on-the-menu/ 
 
Arbor Day Foundation. White Ash Fraxinus Americana. Retrieved July 18, 2017, from 

https://www.arborday.org/trees/treeguide/TreeDetail.cfm?ItemID=1082 
 
Brino, A., & Bangor Daily News Staff. (2016, November 25). Still no sign of destructive ash borer in Maine — yet. 

Retrieved July 18, 2017, from http://bangordailynews.com/2016/11/25/outdoors/still-no-sign-of-
destructive-ash-borer-in-maine-yet/ 

 
Giza, J. Fraxinus americana (White Ash) Family Name: Oleaceae. Retrieved July 18, 2017, from 

https://www.lakeforest.edu/academics/programs/environmental/courses/es282/fraxinus_americana.php 
 
Johnson, J. K. (2016, January 20). The Best And Worst Trees For Firewood. Retrieved July 18, 2017, from 

http://www.hobbyfarms.com/the-best-and-worst-trees-for-firewood/ 
 
USDA NRCS National Plant Data. White Ash Fraxinus americana. Retrieved from 

https://plants.usda.gov/plantguide/pdf/cs_fram2.pdf 
 
WOOD Magazine Staff. White Ash: Good wood for great sport. Retrieved July 18, 2017, from 

http://www.woodmagazine.com/materials-guide/lumber/wood-species-3/white-ash 

 
Control Options 
Biological Controls 
EAB is an exotic insect and does not have any predators in the United States that effectively 
control the EAB population. Although researchers have experimented with parasitic wasps, 
which are parasites to EAB in Asia, its native location, these trials are still experimental. It will 
take time before a predator evolves or is introduced in sufficient amounts, and during this time 
EAB will continue to infest and kill ash trees.  
 
Woodpeckers may be able to slow the spread of EAB, but as of yet have not been able to 
contain the infestation enough to significantly impact ash mortality in infested areas. 
 
Insecticides 
There are many insecticide option for preventing EAB infestation of treated trees. The most 
effective and safest options are those that are injected directly into the tree. Treatment occurs 
in iterations, and the type of treatment and the intensity of the surrounding EAB infestation will 
determine the frequency of treatments. The most common systemic insecticides (those that 
are injected into the trunk) contain the active ingredients imidacloprid and emamectin 
benzoate. These are marketed as TreeAzin® and TREE-age, respectively.  
 

https://www.arborday.org/trees/treeguide/TreeDetail.cfm?ItemID=1082
https://www.lakeforest.edu/academics/programs/environmental/courses/es282/fraxinus_americana.php
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Insecticides are toxic, and though systemic insecticides are more contained than trunk sprays 
and soil applications, there are still valid environmental and health concerns. Ash trees are wind 
pollinated, and trunk injections do not harm pollinators. The insecticide will kill other insects 
that feed on leaves of the trees. Different products can have varying effects on insects. It is 
unlikely that insecticides will harm woodpeckers. There has been some research into the effects 
fallen leaves have on worms and other organisms, but more research must be done. However, 
emamectin benzoate breaks down quickly when exposed to sunlight. Trace amounts of 
insecticide can sometimes be found in water, but it usually breaks down beforehand. 
 
TreeAzin® is on the Organic Materials Review Institute (OMRI) list, but TREE-age is also a 
competitive option. Tree treatment should be approached carefully.  Many towns and cities use 
both TREE-age and TreeAzin to treat their trees, and have had high success.  
 
Sources and Further Reading: 
Hahn, J., Herms, D. A., & McCullough, D. G. (2011, February). Frequently Asked Questions Regarding Potential Side 

Effects of Systemic Insecticides Used To Control Emerald Ash Borer. emeraldashborer.info. Retrieved from 
http://www.emeraldashborer.info/documents/Potential_Side_Effects_of_EAB_Insecticides_FAQ.pdf 

 
Lindell, C. A., McCullough, D. G., Cappaert, D., Apostolou, N. M., & Roth, M. B. (2008). Factors Influencing 

Woodpecker Predation on Emerald Ash Borer. The American Midland Naturalist, 159(2), 434–444. 
https://doi.org/10.1674/0003-0031(2008)159[434:FIWPOE]2.0.CO;2 

 
USDA Forest Service, Forest Health Technology Enterprise Team, & Richard Reardon. (n.d.). Emerald Ash Borer 

Biological Control. USDA Forest Service. Retrieved from 
https://www.fs.fed.us/foresthealth/technology/pdfs/FS_eab.pdf 

 

Part 3: Camden’s Town Forest 
 
Tree City USA® 
Camden is known for its impressive trees and is recognized as a Tree City USA®. Camden has 
maintained this distinction for more than 20 years. Tree City USA® is a program carried out by 
the Arbor Day Foundation. The requirements for Tree City USA recognition are to  
 Establish and maintain a tree board or department. In Camden’s case, the Conservation 

Commission functions as the tree board. 
 Have a tree care ordinance.  
 Have a community forestry program with an annual budget of at least $2/capita 
 Hold an annual arbor day observance and proclamation 

 
In addition to this recognition by the Tree City program, Camden trees contribute greatly to the 
character of the town. Many citizens have connections with street trees, including ash. 
Camden’s tree canopy contributes to the town’s character and culture. Tourists and residents 
alike can attest to the cultural importance of Camden’s tree canopy.  
 

https://doi.org/10.1674/0003-0031(2008)159%5B434:FIWPOE%5D2.0.CO;2
https://www.fs.fed.us/foresthealth/technology/pdfs/FS_eab.pdf
https://www.arborday.org/programs/treecityusa/standards.cfm


13 
 

Camden’s Tree Canopy 
 
Tree Canopy Cover in Camden 
i-Tree Canopy is a free online tool 
developed by the USDA Forest 
Service for assessing tree canopy 
based on a defined area. This tool 
shows that approximately half of 
Camden’s downtown region (the 
“inventory area” – see section 3) 
is tree canopy. The state average 
is almost 90%. An i-Tree report 
shows the entire Town of 
Camden (including the downtown 
area) to have approximately 80% 
tree coverage. This means that—
unsurprisingly—the inventory 
area has less tree coverage than 
the town of Camden as a whole.  
Camden’s downtown region is 
relatively densely populated. 
According to the 2010 US Census, 
the Census Designated Place 
(CDP) of Camden, Maine (which 
covers a region similar to the one 
used for this plan’s ash tree 
inventory) had 3,570 residents, or 
73% of the total town population. 
The actual population in the area is certainly lower because the CDP area is larger than the area 
analyzed: however, it is likely that the inventory area has a denser population than the CDP 
itself. The CDP is 3.8 square miles, while the inventory area is around 2 square miles.* 
 
Given this information and because it is difficult to get an exact population count for the area 
inventoried, it can be extrapolated that the inventory area contains a disproportionately large 
amount of the town’s population. In addition, the inventory region also includes the business 
districts. The region is not severely lacking in terms of tree canopy, but there are many areas in 
the downtown region for potential tree planting (more than 15% of the land in the area is lawn, 
and ~2.5% is field, while approximately 25% is either impermeable surfaces or buildings). 
Because the inventory region is more densely populated and tree canopy is less prevalent, each 

                                                      
* The two main areas included in the CDP and not in the inventory area include the neighborhood above 
Thomas Street in between Washington and Cobb Road, and the area on both sides of High Street north 
of Nellehaven Drive. These areas are mainly zoned as Coastal Residential and Village Extension District, 
and are generally less dense than areas closer to town.  

Figure 6: Camden’s Downtown Region used in i-Tree analysis and for ash 
inventory. The region used in this analysis is similar to the CDP of Camden. This 
region was used for i-Tree analysis because it was also used for the ash tree 
inventory (see page 14, Ash Tree Inventory). 

https://factfinder.census.gov/faces/nav/jsf/pages/community_facts.xhtml
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tree becomes more important and more valuable in terms of the benefits they have for the 
health and wellbeing of humans, other fauna, and even plant communities. Losing even 5 to 
10% of the trees in this region would make a noticeable and impactful difference. 

Figure 7: Land Use in Camden. Calculations generated by i-Tree Canopy 

How Trees Benefit Residents and Camden’s Environment 
Trees not only contribute to the aesthetic and social environment of the town, they also benefit 
residents in concrete ways. They add property value, provide shade to pedestrians and 
homeowners, have specific benefits to human health, and help reduce erosion and excessive 
runoff. Trees improve air quality by removing air pollutants and altering energy use of nearby 
buildings. Trees also play a vital role in controlling stormwater. Leaves and bark intercept rain, 
mitigating the effects of heavy rainfall and reducing erosion. Trees store tremendous quantities 
of water. Their roots bind soil to prevent erosion, and leaf and seed litter, if left on the ground, 
contribute nutrients and improve soil structure.  

“Trees in our communities provide many services beyond the inherent beauty 
they lend to streets and properties. One of the most overlooked and 

underappreciated is their ability to reduce the volume of water rushing 
through gutters and pipes following a storm. This means less investment in 

expensive infrastructure and –– importantly –– cleaner water when the runoff 
reaches rivers and lakes.”  
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https://www.arborday.org/programs/treecityusa/bulletins/documents/055-summary.pdf
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– Arbor Day Foundation, “How Trees Can Retain Stormwater Runoff” 

 

The role of trees in Camden’s downtown area is vitally important for these environmental 
reasons. Camden’s more urban, downtown area is adjacent to the coast. Impervious surfaces in 
the area account for around 10% of the land, compared to less than 2% for the whole of 
Camden. In the inventory region, tree canopy is lower, and impermeable surfaces are more 
prevalent, which likely contributes to less controlled runoff. This means that the trees that do 
exist in the downtown region are critical players in controlling runoff in Camden. Studies have 
shown that Camden is one of the most polluted harbors in the state, and stormwater runoff 
plays a major role in contributing to this problem. Runoff also contributes to coastal erosion. 
Camden faces the connected issues of sea level rise, climate change (which is associated with 

Figure 8: Image Courtesy Arbor Day Foundation 

http://www.mass.gov/eea/docs/czm/stormsmart/properties/ssp-factsheet-2-erosion.pdf


16 
 

more extreme weather events), and coastal erosion. Facing these issues, there are even 
stronger reasons to ensure that Camden has a substantial tree canopy in the decades and 
centuries to come, particularly in the downtown region of Camden, which abuts the harbor.  
Sources and Additional Reading: 
 
Bryant, M., Barnhardt, W. A., Dickson, S. M., Kelley, J. T., Scott, S., & Wilson, B. J. (2002). Coastal Bluffs: Camden 

Quadrangle, Maine. Augusta, ME: Maine Department of Conservation. Retrieved from 
http://digitalmaine.com/cgi/viewcontent.cgi?article=1497&context=mgs_maps 

 
Massachusetts Office of Coastal Management, & NOAA. (2013, December). StormSmart Properties Fact Sheet 2: 

Controlling Overland Runoff to Reduce Coastal Erosion. Retrieved from 
http://www.mass.gov/eea/docs/czm/stormsmart/properties/ssp-factsheet-2-erosion.pdf 

 
Tree City USA Bulletin. How Trees Can Retain Stormwater Runoff. Arbor Day Foundation. Retrieved from 

https://www.arborday.org/programs/treecityusa/bulletins/documents/055-summary.pdf 

 
Less Trees, More People 
The inventory region has less tree canopy (as a percentage of the total land) and more people 
(probably in absolute terms but more importantly, per capita) than the town of Camden as a 
whole does. This means that trees in the inventory area have particular value.  Furthermore, 
many of the trees in the area impact residents but also others such as tourists, summer 
residents, and employees that work downtown. These groups, in addition to residents, are all 
affected by tree canopy in the inventory area.  
 
Relevant Camden Ordinances and Policies 
 
Shade Tree Ordinance 
Camden has two ordinances that impact on how EAB is addressed. The first is the Shade Tree 
Ordinance which lays out procedures for maintenance and care of public shade trees and 
establishes a designated Tree Warden who is mainly responsible for coordinating the pruning, 
cutting, alteration, and removal of public shade trees. If a Camden citizen appeals a decision 
made by the Tree Warden, then a public hearing is held by the Select Board. The Select Board 
also has specific powers allotted in the Shade Tree Ordinance. They can order pruning, cutting, 
altering, and removal of shade trees in three cases: to layout, alter, or expand town roads or 
highways, to reduce risks posed by trees to drivers and other commuters, or to suppress tree 
pests or insects. This means that the Select Board can play an active role in pest control 
management, at least in terms of tree removal. 
 
Pesticide Policy 
The second is Camden’s Pest Management Policy, which regulates the use of pesticides on 
town property in Camden. This policy establishes a Pest Management Advisory Committee 
comprised of various representatives from different backgrounds.  The management policy 
prohibits the use of pesticides in all cases except in the case of “emergency situations,” or 
property-specific exceptions approved by the town manager (Section VIII). The policy 
establishes an integrated pest management policy for emergency situations that includes 

http://digitalmaine.com/cgi/viewcontent.cgi?article=1497&context=mgs_maps
http://digitalmaine.com/cgi/viewcontent.cgi?article=1497&context=mgs_maps
https://www.arborday.org/programs/treecityusa/bulletins/documents/055-summary.pdf
http://www.camdenmaine.gov/vertical/sites/%7B12179FA6-CABE-432E-868D-862BE81D9F03%7D/uploads/%7B30DFBE27-1082-4316-AF71-988E73AA5AE5%7D.PDF
http://www.camdenmaine.gov/vertical/sites/%7B12179FA6-CABE-432E-868D-862BE81D9F03%7D/uploads/%7B30DFBE27-1082-4316-AF71-988E73AA5AE5%7D.PDF
http://www.camdenmaine.gov/vertical/sites/%7B12179FA6-CABE-432E-868D-862BE81D9F03%7D/uploads/%7B96E7F7A3-44B8-4770-AE8E-65A724141F77%7D.PDF
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procedural steps. The policy stipulates what is considered “allowable products” (Section III). 
These products can be used as organic control methods, and are prioritized over non-allowable 
products as Camden’s main tools for pest control.  

Part 4: Ash Tree Inventory 
 
Accessing the Inventory 
The inventory can be accessed in multiple forms. The data has been uploaded to 
google.com/mymaps and color coded using various criteria.  
 

- Inventory Map: all trees, color coded by specimen and non-specimen. 
- Inventory Map, Satellite: all trees, color coded by specimen and non-specimen. This map 

is useful for finding areas that have extensive canopy, where trees will be less missed 
when removed, and for finding areas with less canopy, where trees removal will have 
stark and potentially alarming impacts. 

- Specimen Tree Map: this map displays specimen trees only. 
- Tree Classification Map: this map displays all trees, classified by Specimen, Specimen B, 

Specimen – Over 100, Good Non-Specimen over 12,” everything else. 
 
The inventory is also easily accessible in the form of an excel file.  
 
Remember, anyone can download the excel file, upload it to google.com/mymaps, and make a 
map useful for their needs. Users can even add an extra column for making a map using criteria 
extricable from the data but not currently included in the dataset. For example, if someone 
wanted to make a map with trees below 7,” they could easily do so by adding a column in the 
downloaded excel file, sorting the data using the excel sort tool by DBH, and then entering 
“smaller than 7” and “larger than 7” the data in the new column. The spread sheet can be 
uploaded to google.com/mymaps in order to visualize where trees under 7” are. This would be 
useful to know, for example, where the town could preemptively remove smaller trees in 
advance before they get any larger. 
 
Methods 
 
Defining and Delineating the Inventory Area 
A major component of this report is the Ash Tree Inventory (Part III). The inventory area is 
important because it was specifically chosen to ensure that street trees in the highest density 
areas of Camden would be databased. The inventory area is around 2 square miles in total, or 
less than 10% of Camden’s total area. Despite only covering this percent of Camden’s total 
area, this region includes 42% (21.8 mi out of 51.4 mi) of Camden’s state and town roads, in 
terms of length.  
 
The inventory area covers a swath of land partially defined by the coastline, town lines, and 
roads, and radiates outward from the harbor. The inventory area includes regions zoned as: 
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 Traditional Village District 
 Coastal Residential District 
 Downtown Business 1 District 
 Transitional Harbor Business District 
 Harbor Business District 
 River Business District 
 Business Transition 3 District 
 Neighborhood Service 4 District 
 Industrial District 
 Highway Business 2 District  

 
Minimally, the inventory area contains some Rural 2 District, including Camden’s part of 
Conway Road, which is zoned as RU-2 on the side opposite Hannaford. There is a short stretch 
on Bay View Street, the Curtis Island Lighthouse Lookout, zoned as Natural Resource Protection.  
 
The inventory area does not follow Camden’s zoning map completely, and it does not cover 
more rural areas. This inventory specifically focuses on the downtown, densely populated 
region of Camden, where trees play a vital role in defining the town and bringing residents 
health benefits. 
 
Tree ID 
All trees have identification numbers. These numbers do not have any relevance other than 
allowing for efficient indexing of trees in the data table and on the map. Trees near each other 
often have similar ID numbers because they were inventoried consecutively, but it should not 
be assumed that all trees on a certain street or in a certain area have similar IDs. Most Tree ID 
numbers are tree specific, but some trees have the same ID. These were usually smaller trees 
that occurred in clusters that were recorded on one line when taking raw data to increase 
efficiency of inventorying. 
 
Determining Street Trees 
The inventory consists of all street ash trees in the inventory area. It forms a web of trees, 
rather than a swath over the entire area. This is because the inventory does not cover private 
trees, only public street trees usually found on roadsides. Some trees on public land that are 
not adjacent to any road, such as in the Tannery, are also included. Every tree recorded has 
been estimated to be in the town’s right of way (ROW), or the ROW of the state, as the town 
often performs tree care on state roads. Private roads are not included in the inventory.  
 
ROW estimations were made first by referencing the street and its corresponding ROW, then by 
measuring from street centerlines, looking for surveyor monuments or marks, and estimation. 
It is not exceedingly useful to always measure from the centerline, as roads in Maine are not 
always centered in the ROW and ROW widths can change on a single road, among other 
challenges. Thus, the inventory mainly consists of trees within the ROW, but could potentially 
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miss trees or count private trees, as without a surveyor’s knowledge and a deed it is very 
difficult to assuredly determine if a tree is in the ROW. Before any action is taken to remove a 
tree, it must be confirmed as a street tree in order to avoid liability claims. The tree warden 
should be able to determine whether a tree is public, and if not will be familiar with the 
resources needed to determine so. The majority of trees surveyed in this inventory are likely 
street trees.  
 
Measuring Trees, Saplings, and Tree Type 
Diameter was taken using a diameter tape measure. The inventory uses the standard “diameter 
at breast height” (DBH) method. “Breast height” is defined as 4.5’ above the ground. Diameter 
is taken in inches and rounded up to the nearest inch. It must be taken for granted that trees 
grow. Thus, users of the inventory must take this into consideration in future years.  
 
Trees under 3 inches were not always measured for efficiency’s sake, especially in areas with 
many trees. However, some “young clusters” of trees were recorded. This notation appears in 
the Tree Type category. A young cluster is a group of saplings, generally with trunks less than 2” 
DBH. Most trees are either classified as Green Ash or White Ash under the tree type category.  
 
Street and Adjacent Property 
Street information is essential to the inventory. The inventory includes both the streets on 
which trees are found, and also the property to which the tree is adjacent. Adjacent property 
data includes a full street address. In most cases, the street on which the tree is growing is also 
the street on which the adjacent parcel is located. However, trees on corners often are located 
on one street but are adjacent to a property which has an address on another street. The 
reason why street and property were collected separately is because both data categories are 
useful. Street data is practical simply because it is easier to locate a tree if you know the street 
it is on, even if you have location data and a map. Adjacent property data is important because 
the town should be able to contact homeowners or property owners whose land is adjacent to 
a tree that is being removed, treated, or otherwise dealt with by the town. Some trees 
appeared to be on the edge of a property, making determine property adjacent to more 
difficult, but most property data should be accurate. When street numbers were not visible 
while inventorying, assessing maps were used in conjunction with OLC data (the GPS locating 
data used by Google) to determine parcel address. 
 
Tree Condition 
Tree condition was assessed quickly for specific faults. Trees assessed as being in poor condition 
were found to have excessive dieback, major scarring or lack of bark, splitting or cracking, 
and/or structurally unsound branches. Trees in good condition have minimal deadwood, none 
or very minor scarring, healthy looking canopies, and are not splitting due to unsound structure. 
If a tree was not in poor condition but had some issues, it was assessed as being in fair 
condition. 
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Because of the quick nature of condition assessment, these assessments are guidelines and the 
tree warden and town should always remain aware of trees that pose a risk to people or 
property. With the exception of trees listed as specimens, assessments were made by people 
without arborist licenses. Nevertheless, assessments were made with care and attentiveness. 
 
Powerline and Sidewalk Data 
The inventory also includes data about powerlines and sidewalks. Methods were fairly basic for 
assessing presence of powerlines or sidewalks. If there were powerlines on the same side of the 
road as the tree, then they are “present.” If they are on the opposite side or neither side, they 
are “not present.” Additionally, powerlines connected to residences were not counted—only 
major powerlines connected by poles were considered. The presence of powerlines does not 
necessarily mean that the tree is interfering with the powerlines, but usually it means that the 
tree could potentially do damage to the lines if parts of it broke off. If trees were interfering 
significantly with the powerlines, this was often noted in the “special notes” section of the 
inventory. 
 
Sidewalk data was taken similarly. If a tree was located on the same side as a sidewalk, 
sidewalks were marked “present.” If not, they were marked “not present.” Sidewalk data was 
taken because if trees are located by sidewalks, there is higher liability associated with not 
proactively maintaining the tree because significant foot traffic and parking occur on or beside 
sidewalks.  
 
Tree Location Data 
Location data was taken using Google Maps mobile app on an iPhone 6. Google has a geo-
locating system called open location code, which is meant to encode location information in a 
simpler form than latitude and longitude. OLC correlated to a specific geo-coordinate. 
Depending on the length of the code, the location can be more or less accurate, coding for a 
rectangular area that falls within the specific geocordinate it correlates with. Google tools 
recognize OLC easily. OLC is fully integrated in Google Maps. To pinpoint a tree, users can drop 
a pin by tapping it and holding down. Google Maps generates a window which includes an 

Figure 9: Depending on the accuracy of the reading, OLC codes for a rectangular area. Longer codes are more accurate. Some 
codes in the inventory are 11 digits and some are 10. 11 digit codes are far more accurate, with the rectangular area’s longer 
length at about 9 feet. 10 digit codes have about a 45 foot length. Usually, more accurate readings were gotten when trees 
were closer together. These images are meant to illustrate this difference, and use an aerial image of the Village Green. 
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easily copied OLC. Google Maps automatically identifies a user’s current location, making it 
simple to pinpoint a tree’s location on the map during inventorying. Google’s locating system is 
not always completely accurate, so satellite mode was often useful for ensuring that the right 
location was pinpointed. Satellite mode makes recognizable features visible such as houses, 
driveways, and trees that can be useful reference points when looking at a tree from ground-
level. 
 
Mapping System 
The inventory was mapped using the site google.com/mymaps, which is a user-friendly 
mapping tool that does not require GIS expertise. It is easily compatible with an excel 
spreadsheet. Users upload a spreadsheet and define one column of the spreadsheet as location 
data. For this inventory, OLC was the geocode system used, and is easily recognized by My 
Maps, which is an online tool made by Google. Tree icons can be colored using various data, 
and any user can upload and make maps based on specific tree data using the ash database 
excel sheet. 
 
To the right is a map of the inventoried 
trees in Camden.  The map can be found 
online here.  By accessing the online map, 
one can click on any of the icons and find 
the exact location and attributes of the tree 
in question. 
 
 
 
 

                                  

 
 
 
Specimen Trees 
Specimen tree information is one of the most essential components of the inventory. Doug 
Johnson, a licensed arborist, developed criteria for designating specimen trees. Specimen trees 

http://google.com/mymaps
https://drive.google.com/open?id=1Xp4UYiYpgFOOkOOANPKxpw4bOIo&usp=sharing
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must be healthy, attractive, and have a prominent landscape position. Many were part of 
Camden’s shade tree program, which included green ash on its list. Heritage trees, which are 
over 100 years old, that fit the criteria also stood out as specimens.  
 
Inventory Results 
 
Summary: Condition, Size, and Species 
There were 452 trees estimated to be in 
Camden’s ROW in the inventory area. Of 
these, 86.95% were assessed as being in good 
condition, 8.19% were in fair condition, and 
4.87% were in poor condition. This means the 
majority or Camden’s ash trees are in good 
condition. 100% of specimen trees were in 
good condition, and usually are of especially 
excellent condition, though “excellent” was 
not used as a condition category.  
 
Around 88% of the trees were white ash and 
12% were green ash. This result is not 
surprising, as white ash is very common in 
Camden and grows naturally in our forests, 
while green ash has largely been planted as a 
street tree.  
 
 
Camden has a relatively old ash tree population. This means that Camden’s downtown ash 
trees are, on average, large trees. For trees over 5” DBH, the average DBH was 17.4” and the 
median was 15.” Trees of this size are substantial and removal and tree care can begin to 
become more expensive. Larger trees also contribute many more environmental benefits to 
people and other species. There was no significant difference in size among trees in good, fair, 
or poor condition (using ANOVA and Tukey HSD tests), indicating that Camden’s larger (and 
thus older) trees are generally healthy, or as healthy as smaller trees. 

Poor, 4.87%

Fair, 
8.19%

Good, 
86.95%

TREE CONDITION

Poor Fair Good
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Figure 10: Trees by diameter class. Trees under 6” were not included in this chart because they are younger and often times 
were only recorded as a cluster of saplings. The inventory has less accurate information for smaller tree because of this. 

 
 
 
 
 
To the right is a map of trees ≥ 22” in 
diameter.  The map can be found online 
here.   
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Specimen Trees 
Of the 452 trees surveyed, 66 trees, or less 
than 15% of all trees, were identified as 
specimen trees. Four percent, or 19 trees were 
over 100 years old (there may have been 
slightly more that did not fit the criteria of 
specimen trees). Six of the 66 trees were class 
B specimens. These trees fit the description of 
a specimen tree but may not be as prominent 
as other specimen trees.  
 
Overall, specimen trees were significantly 
larger than non-specimen trees. Heritage trees 
(specimen trees older than 100 years) were 
significantly larger than all other tree 
classifications. Specimen B and Specimen trees 
did not differ in size from each other, but were 
significantly smaller than heritage trees and 
larger than non-specimen trees.  
 
 
To the right is a map of the specimen trees 
in Camden, those trees that are a priority 
for saving.  The map can be found online 
here.  Trees with yellow icons were 
estimated to be over 100 years old.  A few 
specimen trees were considered to be 
slightly lower in priority for saving 
(Specimen B) and these are highlighted in 
maroon. 
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https://drive.google.com/open?id=1987YSclKYE7lqLlded_2j6Wn-fg&usp=sharing
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Figure 11: Tree Classification and DBH. Specimen trees over 100 years were significantly larger than specimen and specimen B 
trees, which were significantly larger than non-specimen trees. 

It is important to note that specimen trees are outstanding, but there are many trees in very 
good condition that also bring value to the town. Most trees are in good condition, and many 
large trees are in good condition but were not chosen as specimen trees for various reasons.  

 
Clearly, losing the 72% of trees (327 trees) in good condition that are not classified as specimen 
trees will make a significant and damaging difference to the tree canopy. Removal of specimen 
trees may make a very significant difference due to their prominence, but many non-specimen 
trees in good condition will likely be missed as well. Of the 327 non-specimen trees in good 
condition, 263 (or 80%) are above 6” in diameter or above and are sizeable trees. 145 trees, or 
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almost one third of trees overall and more than 40% of Non-Specimen trees in good condition 
are 12” or above DBH. 
 
Sidewalks 
Almost a third of specimen trees were adjacent to a sidewalk, compared to about 13% of trees 
overall. This points to the prominence of specimen trees and their location in areas that are 
regularly walked. Parking is also common beside sidewalks. Ash trees beside sidewalks provide 
parked cars and pedestrians with shade. Although specimen trees were not specifically chosen 
because they were next to sidewalks, tree prominence was a factor in determining specimen 
trees. Trees in areas with sidewalks may be more prominent for their closeness to downtown 
and their position in an area travelled by foot. 

 
Figure 12: Both specimen trees and trees in fair/poor condition were more likely to be adjacent to a sidewalk. 
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Interestingly, a large percentage (around 30%) of 
trees in poor or fair condition were located by 
sidewalks. This might be attributed to less ideal 
growing conditions by sidewalks, but at this point 
only speculation can be made as to why this is.  
 
Ash trees adjacent to sidewalks were significantly 
larger than trees not adjacent to sidewalks (p < 
0.001). Trees adjacent to sidewalks were 50% 
larger than tree not adjacent to sidewalks. This 
makes sense because areas adjacent to sidewalks 
are more regularly mowed, pruned, and 
maintained as lawn. Areas not by sidewalks are 
often less maintained, and smaller trees that 
naturally propagate seem to be more common. 
This finding might have impacts on costs of tree 
removal. If most larger trees are closer to 
downtown, they may be more expensive to 
remove. Treatment costs do not increase based on location, only based on diameter, while 
removal cost can depend on location. 
 
Powerlines 
For about one third of trees in the inventory area, power lines were present. The reason why 
most trees are not adjacent to powerlines is because powerlines are not always present on 
either side of the street, and some streets do not have any powerlines at all. This includes 
Norumbega Drive and Rockbrook Drive, to name two long roads that do not have powerlines. 
Interestingly, specimen trees were much more likely to be adjacent to powerlines. Powerline 
presence was not used to specify specimen trees, and there are are likely many reasons why 
this discrepancy exists that were not specifically covered by the data. 
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Although large trees adjacent to powerlines could be seen as 
high risk, all trees categorized as specimen trees were 
assessed for structural soundness. It is important to consider 
that being adjacent to powerlines does not necessarily mean 
the tree is directly interfering with the powerlines. Instead, it 
means that if the tree were to fall, it could potentially fall on 
the powerlines. No specimen trees have severe interference 
issues with power lines, and several trees were specifically 
not chosen because of current or future interference issues. 
 
Trees near powerlines (and other infrastructure and 
buildings) take more time to remove and thus generally are 
more expensive to remove. Thus specimen trees might be 
more expensive to remove on average when compared to 
trees of similar size, potentially making treatment an even 
more attractive option for specimen trees, which are already 
high quality trees worth treatment.  
 
Trees adjacent to powerlines were significantly larger than 
trees not adjacent to powerlines (p< 0.001). Trees adjacent to powerlines were around 50% 
larger than trees not adjacent to powerlines. This finding might have impacts on the cost of tree 
removal. The reasons for this discrepancy are uncertain.  
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Figure 14: A higher percentage of specimen trees were adjacent to powerlines than for any other category. 
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To the right is a map of the trees in Camden 
adjacent to powerlines.  The map can be 
found online here.   
 

                                           
 

 

Part 5: Cost Estimates of EAB Management 
Tree care is expensive, and EAB infestation will result in increased municipal costs associated 
with tree maintenance and care. Calculating costs of tree management is difficult because costs 
vary depending on the size of the tree, tree location, tree condition, among other factors. 
Additionally, costs of removal and treatment do not take into consideration the environmental 
and aesthetic costs of losing trees.  
 
Current Annual Tree Maintenance Costs 
Last year, the town spent almost $50,000 on tree related costs. This number will likely increase 
as the town begins to take steps to manage ash trees due to EAB. By remaining proactive, 
Camden will be able to avoid incurring sudden and substantial municipal costs. 
 
Removal Costs 
Removal costs increase based on the size of the tree. As diameter goes up, the cost per inch 
diameter to remove a tree also increases. This means that tree removal costs per inch diameter 
of a smaller tree will be less than removal costs per inch diameter of a larger tree. It would thus 
be wise to remove smaller trees sooner rather than later, because trees grow and will become 
more expensive to remove.  
 

https://drive.google.com/open?id=1bLezcjNzo8OzGajnO1IRjaf_3zQ&usp=sharing
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Tree removal costs were estimated by Doug Johnson, a licensed arborist specializing in tree 
care. Doug consulted with other arborists, including those that specialize in tree removal, to 
create these numbers.  
 

Tree Removal 

Diameter Cost per inch ($/inch diameter) 

6” – 9” $20/inch 

9”-11” $30/inch 

12” + $40/inch 

 
Treatment Costs 
Treatment costs vary depending on the type of treatment used. Costs increase as tree diameter 
increases, as more treatment is needed to effectively treat larger trees. Unlike removal, 
however, treatment costs per inch do not increase as the tree gets bigger. The two main 
treatments, Tree-Age and TreeAzin, can cost $7-10 per inch diameter. Although this is far less 
than removal costs, treatment needs to be repeated. Treatment frequency depends on the 
intensity of the infestation (which changes over time) as well as the treatment type. It is not yet 
known if or when treatment will be able to stop altogether. However, for these purposes, cost 
estimates will be based on a 10-year treatment period, with treatments occurring every other 
year. Theoretically, costs could be spread out by treating half of selected trees one year, and 
the other half the next year, and alternating.  
 

Tree Treatment 

Treatment Scenario Cost per inch ($/inch diameter) 

Low $7-9/inch 

High $8-10/inch 

 
To learn more about potential treatment choices, see section “Control Options” (page 11).  
 
Camden’s Inventory: EAB Management and Camden’s Trees 
 
The following costs are calculated using Camden’s ash tree inventory and the estimates above 
associated with EAB management. These are just costs associated with removal and treatment, 
there will likely also be costs of disposal, especially if wood is already infested. The calculations 
assume that all specimen trees are treated. Additionally, these costs do not include the cost of 
removing trees under 6” is diameter. Cost calculations are estimates. 
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Tree Classification Total Diameter* 
Estimated Associated 
Cost  

Specimen tree treatment 1917” 
low $67,095.00  
high $95,850.00 

6-9" tree removal 719” $14,380.00 

10-12" tree removal 520” $15,600.00 

13" + tree removal 3444.5” $137,780.00 

 TOTAL 
low: $234,855.00  
 high: $263,610.00 

*Total diameter is the sum of the diameters of all trees in the tree classification. 
 
Minimizing Future Costs 
Maintaining a healthy town forest will minimize costs to the town. Planting a diverse tree stock 
is essential to minimizing catastrophes and extensive sudden loss in the future. Equally as 
important, planting decisions should be made with care, and trees should be planted only in 
locations that it is expected they will survive and not create future problems. For example, it is 
not wise to plant a very tall tree directly under, or even somewhat close to, powerlines, 
because the tree will cause future issues that will cost money. Although it can be difficult with a 
limited budget, staying proactive and recognizing issues in advance can minimize cost by 
avoiding damage.  

Part 6: i-Tree Streets Analysis 
 
i-Tree Overview 
i-Tree is a peer-reviewed suite of tools from the USDA Forest Service that provides urban and 
community forestry analysis tools. i-Tree Streets is one programs of i-Tree software suite and is 
used for assessing street tree inventories and providing reports on population structure and 
ecosystem services provided by the trees. The application uses inventory data and customized 
variables (for example, cost of electricity [$/kWh] for Central Maine Power) to produce reports. 
Based on empirically-based equations, the software can calculate dollar values for trees’ 
benefits. 
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i-Tree produces reports based on species and on sub-regions. Because the inventory only 
includes ash trees, the tables below are based on sub-region. The inventory area was divided 
into 6 neighborhoods (sub-regions) for the analysis. Although the sub-regions are not entirely 
pertinent, it is interesting to compare them. 

 
Figure 16: Sub-regions used in i-Tree analysis 

 
i-Tree analysis was performed on the entire inventory and also individually on just specimen 
trees. 
 
Total Annual Benefits 
i-Tree Streets reports on total annual benefits. These benefits are calculated using national and 
regional averages. For example, the energy savings cost depends on the cost of energy in 
Maine.  
 
Ash trees in the ROW in the inventory area have an annual benefit of $67,172. Specimen trees, 
which make up less than 15% of the inventory, have an annual benefit of $16,435. This means 
they comprise nearly 25% of the annual benefits of public ash trees in the inventory area. A 
specimen tree has an average annual benefit of almost $250.00, while trees on average have an 
annual benefit of nearly $150.00. Costs of treating specimen trees will be an estimated 
$67,095.00 to $95,850.00 over a ten-year period. Although i-Tree estimates can not fully 



33 
 

capture the dynamic value of trees over time, and is meant to generate information based on a 
snapshot inventory in time, it is clear that over that 10-year period, the trees would actually 
have a net benefit on the town.  
 

TOTAL ANNUAL BENEFITS OF PUBLIC TREES BY SUB-REGION ($) 
ENTIRE INVENTORY 

REGION Energy CO2 
Air 
Quality 

Storm-
water 

Aesthetic/ 
Other Total ($) % of Total $ 

BAY VIEW 8,247.33 183.63 1,579.57 1,973.66 6,325.25 18,309.45 27.26 
UNION 7,339.16 173.54 1,458.28 1,890.50 5,427.76 16,289.23 24.25 
PEARL / JOHN 4,896.21 110.90 947.48 1,208.38 3,965.30 11,128.27 16.57 
MOUNTAIN 3,813.16 90.46 759.26 999.53 3,150.93 8,813.35 13.12 
SHERMAN 
COVE 2,793.43 63.65 541.83 692.45 2,338.18 6,429.55 9.57 

RIVER - 
RAWSON 2,701.65 56.19 498.67 598.47 2,348.08 6,203.07 9.23 

TOTAL 29,790.94 678.39 5,785.10 7,362.99 23,555.50 67,172.92 100.00 
 

TOTAL ANNUAL BENEFITS OF PUBLIC TREES BY SUB-REGION ($) 
SPECIMEN TREES 

REGION Energy CO2 
Air 
Quality 

Storm-
water 

Aesthetic/ 
Other Total ($) % of Total $ 

MOUNTAIN  1,896.10   50.23   404.45   560.84   1,210.16   4,121.78   25.08  
PEARL / JOHN  1,868.86   47.01   384.75   512.30   1,203.48   4,016.40   24.44  
UNION  1,695.70   47.21   374.09   538.07   1,070.71   3,725.77   22.67  
BAY VIEW  1,475.79   40.52   321.33   453.97   915.94   3,207.55  19.52  
RIVER - 
RAWSON  372.21   10.40   82.23   118.47   232.73   816.04   4.97  

SHERMAN 
COVE  251.55   6.98   55.19   78.48   155.34   547.55   3.33  

TOTAL  7,560.22  202.36   1,622.03  2,262.13   4,788.35   16,435.09   100.00  
 
Replacement Value of Public Trees  
 
i-Tree can calculate the replacement value of the trees in a street tree inventory. According to 
the i-Tree manual:  
 

“Replacement values are estimates of the full cost of replacing trees in their current 
condition, should they be removed for some reason. Replacement values are based on the 
Council of Tree and Landscape Appraisers (CTLA) Guide for Plant Appraisal, which uses a 
trunk formula methodology. The CTLA is a widely accepted methodology used by 
arborists for determining landscape tree replacement value based on regional species 
ratings, condition, location in the landscape, cross-sectional area of the trunk and 
regional replacement costs. Species ratings, replacement costs, and basic prices were 
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obtained for each species in each reference city from regional appraisal guides. Because 
of the approximations used in these calculations, replacement values are first-order 
estimates for the population and are not intended to be definitive on a tree-by-tree 
basis.” 

 
Replacement value reports for Camden’s ash trees indicate that the full cost of replacing 
Camden’s ash trees in their current condition would be $2,004,299.10. To replace Camden’s 
specimen trees, it would cost $795,432.38. This means Camden’s specimen trees account for 
almost 40% of the total replacement value of all downtown Camden’s public ash trees.  
 
Camden’s specimen ash trees are, in many ways, irreplaceable. Based on this information, it 
would cost $12,052.00 on average to fully replace Camden’s specimen trees. Replacing them in 
their current state would also take many years. The cost of treating an average sized specimen 
tree is far lower than its replacement cost. For example, the average DBH of a specimen tree is 
29.” Using a high estimate for tree treatment cost, it would cost $1,450.00 to treat this average 
specimen tree for 10 years every other year. Baseline costs of removal would be an estimated 
$1,160.00 – less than treatment. But every year, the tree has $250.00 of benefits (see section 
above) and its replacement value is an average $12,052.00.  
 
Losses and costs associated with tree removal go far beyond the baseline cost of paying for a 
crew to remove trees. Camden’s trees are an incredible resource and are of great value to the 
town. 
 
See charts below for more detailed replacement value information. 
 
 

REPLACEMENT VALUES OF PUBLIC TREES (Entire Inventory) ($) 
                                                                                DBH CLASS (INCHES)         

Region 0-3 3-6 6-12 12-18 18-24 

Mountain  655.43   5,824.42   14,675.82   40,331.13   38,884.34  

River - 
Rawson   928.53   1,362.59   21,846.39   47,227.90   28,225.03  

Sherman 
Cove   232.13   4,729.00   12,036.73   26,295.93   23,908.26  

Bay View   0.00   2,725.19   47,084.85   71,875.55   109,983.93  

Limerock  675.14   748.09   32,415.56   72,166.84   76,049.89  

Pearl / John  423.30   4,985.45   26,448.67   51,856.38   88,222.94  

Total ($)  2,914.52   20,374.74   154,508.02   309,753.73   365,274.38  

 DBH CLASS (INCHES)  
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(continued data for higher 
DBH class) 24-30 30-36 36-42 > 42 Total ($) 
Mountain    59,314.44   39,965.66   61,372.37   78,211.04   339,234.65  

River - 
Rawson  

  13,639.43   0.00   35,160.03   0.00   148,389.89  

Sherman 
Cove  

  31,381.65   39,965.66   17,580.01   8,083.60   164,212.98  

Bay View    101,719.84   62,925.38   70,320.05   19,631.60   486,266.39  

Limerock   95,768.15   101,743.41   67,217.70   75,061.99   521,846.77  

Pearl / John   39,610.46   59,790.82   17,580.01   55,430.39   344,348.42  

Total   341,433.97   304,390.95   269,230.17   236,418.62  2,004,299.10  
  

 
 SPECIMEN TREES DBH CLASS (in)  
Region 12-18 18-24 24-30 30-36 36-42 > 42 Total ($) 
Mountain  11,605.47   33,239.33   32,035.57   26,643.78   61,372.37   48,921.32   213,817.84  
Bay View / 
Chestnut  0.00   5,645.01   45,990.36   33,147.05   52,740.04   19,631.60   157,154.04  
Limerock / 
Union  8,625.27   5,645.01   27,594.21   26,643.78   52,740.04   58,894.79   180,143.09  
River Area  0.00   5,645.01   0.00   0.00   35,160.03   0.00   40,805.03  
Pearl / John  12,937.90   53,154.52   13,639.43   59,790.82   17,580.01   19,631.60   176,734.29  
High / 
Sherman  0.00   0.00   9,198.07   0.00   17,580.01   0.00   26,778.08  
Total  33,168.64   103,328.87   128,457.64   146,225.42   237,172.50   147,079.31   795,432.38  

Private Ash Trees and Rural Street Trees 
This inventory only covered street trees in the downtown area. Private trees, as well as rural 
street trees, also will need to be considered by the town. It would be excellent to do an 
inventory on rural ash trees to use in tandem with the downtown inventory. Though ultimately 
homeowners have the responsibility to maintain their private trees, many private trees, 
especially those on the generally smaller parcels in the downtown region, pose a safety hazard 
if they were to die.  
 
Public awareness in Maine is still low regarding EAB – partially because the beetle has not yet 
been detected in Maine, but also because more outreach needs to be done. Camden should 
strive to be transparent and communicate with town residents about EAB. This is critical, as 
public trees are town resources and residents are understandably concerned with maintenance 
and management of trees.  
 
This project included the creation of a brochure for Camden homeowners which is available 
here.  



36 
 

EAB Monitoring in Camden 
The town of Camden should continue monitoring efforts, specifically by carrying out regular 
trap tree monitoring. This year (2017) two trees on Cobb Road were girdled. In future years, 
girdling should continue so that regular monitoring takes place. Contact Colleen Teerling, who is 
a forest entomologist for the Department of Agriculture, Conservation, and Forestry, who 
assists towns in tree girdling, (colleen.teerling@maine.gov).  

Epilogue (from Douglas N. Johnson) 
The Emerald Ash Borer Preparedness Plan for Camden makes a strong case for the preservation 
of the 66 specimen trees inventoried – a rare and impressive collection of ashes selected for 
their good health, beauty and prominence.  Despite the dire news of the devastating effect of 
E.A.B., we are fortunate to have available treatment options that protect ashes.  In contrast, we 
were not so lucky with American Elm, obliterated by Dutch Elm disease, or American Chestnut, 
wiped-out by the Chestnut blight.  Interestingly, in each case people nationwide have longed to 
revive these species beloved for their grandeur (American Elm) and their delicious 
nuts/excellent lumber (American Chestnut).  In that regard, there have been some gains; 
cultivars of American Elm having limited disease resistance are available at nurseries and have 
been planted at Camden’s library, amphitheater and harbor park, and American Chestnut seed 
orchards have been planted locally by the Maine Chapter of the American Chestnut Foundation 
– one in Merryspring Nature Park, the other at the Bok Farm, in an effort (to date unsuccessful) 
to develop a blight-resistant chestnut.  But, unlike with ashes, no successful protective 
treatment was or has been developed to combat the assailants responsible for the blanket 
destruction of elm or chestnut. 
 
The ash, like American Elm and American Chestnut is also an iconic tree in our forests (consider: 
Red Sox Bats, original tennis rackets, Bruins hockey sticks, and Penobscot Baskets and 
Snowshoes – all made from ash wood).  A choice to preserve the select specimens, many of 
which are heritage trees over 100 years old, will have benefits beyond those clearly laid-out in 
the Plan.  This collection of trees will, like an arboretum, attract horticulturally attuned travelers 
from far and wide.  As ash inevitably vanish from the landscape, a specimen collection will 
become a valuable commodity!  This allure has proven true in Castine, Maine, which has 
become a horticultural mecca known for its amazing assemblage of heritage American elms 
which escaped Dutch Elm disease. 
 
Our town is blessed with mountains, the harbor, the river and lake, and the land cloaked in a 
green gift wrap of diverse forests and beautiful trees.  As mentioned in the Plan, “Our public 
trees are town resources, and residents are understandably concerned with the maintenance 
and management of trees.”  This Emerald Ash Borer Preparedness Plan sets the stage for 
maintaining, managing and protecting our American Ashes. 
 
- Douglas N. Johnson, contributing arborist, TREEKEEPERS LLC, Johnson’s Arborculture 
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