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Cover photos: Plantanus occidentalis (Sycamore tree) 

Photo credits clockwise from top left: Tree trunk—http://www.fast-growing-trees.com/AmericanSycamore.htm;   
bark—https://www.flickr.com/photos/hkuchera/4080882813;  
leaves http://www.publicdomainpictures.net/view-image.php?image=50138&picture=sycamore-leaves;  
seed ball—https://commons.wikimedia.org/wiki/File:American_sycamore_(Platanus_occidentalis).jpg 
 
Line drawings of leaves throughout the report obtained on Wikimedia Commons 
 
 

Ta b l e  o f  C o n t e n t s  

Plantanus occidentalis 
American sycamore 
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Introduction and Project Area  

The Town of Deerfield requested technical assistance in 2016 to 

conduct a public tree inventory on some of the Town’s more 

populous streets.  Funding was provided by the District Local 

Technical Assistance (DLTA) program funded by the Commonwealth 

of Massachusetts. The FRCOG worked with the Department of Public 

Works Director to determine the geographic location and scope of 

the inventory. 

 

The Department of Public Works (DPW) recognizes the value of 

having a baseline public tree inventory in Deerfield. This inventory will 

serve many purposes including: 
 

 Establishing a baseline with which trends, such as trees  

        removed and trees planted, can be compared 

 Considering street trees as part of the Town’s overall 

green infrastructure 

 Helping the DPW manage maintenance and planting 

schedules 

 Helping the Town to set tree planting and maintenance 

goals and determine budgets 

 Supporting claims to FEMA  in the case of significant losses 

due to severe weather and other hazards 

 Supporting applications for funding tree planting and 

planning projects 

 

The baseline tree inventory was conducted in the summer and  fall of 

2016 by FRCOG staff.  

 

The project area includes North and South Main Streets, Sugarloaf 

Street and Elm Street in South Deerfield, as well as Old Main Street in 

Old Deerfield. Trees within tree belts and in common areas were 

inventoried. Where there are no tree belts or where tree belts are too 

narrow to accommodate trees, trees within 10 feet of the sidewalk 

were also inventoried.  

Elm Street 

Old Main Street 

Liriodendron tulipifera 
Tulip tree 

North Main  Street 

Sugarloaf Street 

South Main  Street 
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Data was collected using Collector for ArcGIS on an Android device. A geographic 

information system or GIS-based map, which includes a tree layer with data fields, a street base map, parcel data and other 

layers, was created  and shared as part of this inventory. Each tree was inventoried and saved as a data point on the map.  
 

i-Tree was used to analyze the ecological benefits and values of the trees inventoried. i-Tree is a free software suite from the 

USDA Forest Service that provides urban and rural forestry analysis and benefits assessment tools.  
 

The Town of Deerfield was provided with the final digital baseline data and shapefile, which can be used in ArcMap along 

with other datalayers. Ideally, the DPW could use the datalayer and make updates to it using a smartphone or tablet in the 

field. The Town was also provided with printed maps, a summary infographic poster that highlights inventory findings, and 

this final report. 

Methodology  

Technology used:  

Photos of trees were also taken, such as these trees located along Old Main Street.  
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ID: Unique identification number 

 

Lat/Long: Latitude and longitude point data 

 

Inventory Date: Date of data collection 

 

Street: Street name 

 

Street Number: Nearest street number, if visible 

 

Genus: Scientific genus name 

 

Species: Scientific species name 

 

Common: Common name, cultivar 

 

DBH: Diameter to nearest inch at 4‐½ feet above the ground 

 

Tree Height: Estimated height rounded to the nearest 5’  foot  

increment 

 

Tree Spread (Canopy): Estimated width at broadest part of the tree, 

rounded to the nearest 5’  foot increment 

 

Condition: Ratings based upon visual inspection of the physical 

appearance of trees, including presence of crown die back, dead 

and/or dangerous limbs, rotting or missing bark and the presence of 

insects. Actual condition to be confirmed by tree warden or arborist. 

G = Good to excellent 

F = fair to good 

P = Tree warden inspection recommended 

D = Dead/dying 

 

Sidewalk: Tree roots have disrupted sidewalk. 

n: No disruption present 

m: Minor disruption present 

s: Significant disruption present 

n/a: no sidewalk present 

 

Notes: Any distinctive characteristics or immediate needs 

 

Attachment: Photo of tree including any significant issues  

Data fields:  
  

Measures 

The trees were measured using a 
tape measure that converts cir‐
cumference to diameter. The 
height and spread (canopy) of 
trees were typically estimated to 
the nearest 5 foot increment. 

Diameter  

DBH = 

Diameter 

at breast 

height 

Methodology (cont.) 

Spread (canopy) 

H
e

ig
h

t 
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Of the trees inventoried, 241 are located in South Deerfield on 

North and South Main, Sugarloaf and Elm Streets, shown to the 

left. In the case of Sugarloaf Street, trees belts (the grassy strips 

between the street and sidewalks) are fairly narrow and/or are 

nonexistent. Because of this, trees located in front yards and 

within 10 feet of the sidewalk were included in this inventory. 

Few sidewalks in the South Deerfield study area are disrupted 

from tree roots and few trees are interfering with utility lines. 

The trees inventoried in South Deerfield are comprised primarily 

of a mix of shade trees (large trees with spreading canopies). 

The most prevalent trees include sugar maples and Norway ma‐

ples, each of which make up about one fifth of all tree species, 

followed by linden, red maple, red oak and honeylocust. Oaks 

inventoried were identified only by their family, such as red oak, 

since it can be quite challenging to determine oak species given 

their variability in leaf shape and size.  

There is a fairly even distribution of 

trees on Sugarloaf and North Main 

Streets, although there are some gaps in 

which more trees could be planted. On 

Elm Street and South Main Street, there 

is an absence of trees within about a 

quarter mile from the center of South 

Deerfield. The look and feel South Deer‐

field’s center would benefit greatly from 

the planting of trees. Trees planted in 

this area would also help decrease 

stormwater runoff and increase property values. Planting trees in this area however would require the addition of 

tree pits, tree belts and/or bump-outs, given the  concentration of impervious surfaces (think roads, sidewalk, 

parking lots and rooftops) shown in grey In the map to the left. 

South Deerfield 

Findings 

Sources: Map produced by the Franklin Regional 
Council of Governments. GIS data sources include 
MassDOT, MassGIS and FRCOG. Aerial photog-
raphy is from 2013. Depicted boundaries are 
approximate and are intended for planning 
purposes only, and not to be used for survey. north 

South Deerfield 
study area 

N
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Sugarloaf St 

Summary Observations: A total of 384 trees located on town-owned land (primarily tree belts and common are‐

as) in the study area of South Deerfield and Old Deerfield were inventoried. Data such as genus, species, DBH, 

height, spread, condition and other properties (complete list shown on previous page) were also collected.  

The following pages provide analysis of the inventory findings, at times looking at the study area in its entirety 

(South Deerfield and Old Deerfield) and at times analyzing the two study areas separately. 

Honey-
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7% Red oak
8%

Red maple
9%

Linden
9%

Norway 
maple
19%

Sugar maple
20%
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Old Main Street 

Of the trees inventoried, 143 are located in Old Deerfield in the tree belts 

along Old Main Street.  

Trees are generally in quite good condition on Old Main Street. Regular 

tree maintenance appears to be the norm in Old Deerfield, and the result 

can be seen in trees that are generally strong and have few dead branch‐

es or other issues.  

Findings 

Sources: Map produced by the Franklin Regional 
Council of Governments. GIS data sources include 
MassDOT, MassGIS and FRCOG. Aerial photog-
raphy is from 2013. Depicted boundaries are 

approximate and are intended for planning 
purposes only, and not to be used for survey. 

Tsuga Canadensis 
Hemlock 
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north 

Old Main Street 
study area 

White 
Ash
7%

Sugar 
maple

9%

Sycamore
10%

Honeylocust
10%

Norway 
maple
16%

Red oak
26%

All others
22%

Tree Species Prevalence, Old Deerfield The trees belts along Old Main Street are very wide—

most over 20 feet wide—and provide trees a substan‐

tial area to grow and obtain water and nutrients. Be‐

cause of this, few sidewalks are disrupted from tree 

roots.  

Oak trees in the red oak family comprise just over one 

quarter of all tree species on Old Main Street. Norway 

maple, an invasive species, is the next most prevalent 

species. Honeylocust and sycamore each make up ten 

percent of tree species. In addition to the trees shown 

in the chart to the right, there are some other less com‐

mon tree specimens to be found on Old Main Street, 

including gingko biloba and  Katsura trees. 

Trees on Old Main Street are 

mostly mature trees, as is evidenced by their diameters, 

height and spread. Nearly three quarters of all Old Main 

Street trees have a trunk diameter (DBH) of 20'' or 

greater. These majestic, mostly older trees are quite 

beautiful and contribute to the historic look and feel of 

Old Deerfield. However, currently there are few young‐

er trees interspersed amongst these older trees along 

Old Main Street.  As older trees begin to die out , more 

and more gaps could be left , unless younger trees are 

planted in preparation for this likely scenario.  

IMPLICATIONS: 
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At 18%, the Norway maple is 

the most prevalent tree 

species inventoried  

Although there is relatively broad diversity of tree species 

in the Deerfield inventory area, nearly one fifth of all trees in the project area are 

Norway maples (Acer platanoides), a species that was popularly planted in the mid-

1900s in the wake of Dutch Elm Disease, which claimed the lives of most elm trees in 

the United States.  

Fast-growing and adaptable, Norway maple are invasive species, as stated 

previously. Norway maples are listed on the  MA Department of Agricultural 

Resources Massachusetts Prohibited Plant List, which prohibits the importation, 

sale, and trade of these and other invasive trees and plants. Although the Norway 

maples inventoried in Deerfield provide significant ecological benefits, individual 

Norway maples can produce large quantities of seeds dispersed by wind. These 

seeds take root and invade forests, forest edges, and urban areas alike. The dense 

canopy formed by Norway maple inhibits the regeneration of sugar maples and 

other diverse tree species, important to our mixed hardwood forests. This condition 

can be observed in nearby forests and residential areas alike. 

As Deerfield plans for future tree plantings, replacing declining Norway maples with 

resilient native tree species will be an excellent strategy. 

F i n d i n g s  

IMPLICATIONS: 

 

White 
ash
5%

Linden
7%

Red maple
7%

Honeylocust
8%

Sugar maple
16%

Red oak
15%

Norway maple
18%

All others
24%

The most prevalent trees inventoried include Norway maple, red oak, sugar maple, 

honey locust, red maple, linden and white ash. All of these species are considered 

shade trees, given their large stature and spread at maturity.  They provide not only 

beauty to neighborhoods, but also provide quantifiable benefits to be discussed in 

coming pages.  

Tree Species Prevalence 
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Native trees make up about 60% of all trees inventoried.  Of all 

native trees, sugar maples and red oaks are the most prevalent. 

F i n d i n g s  

 Native* Tree Species 
  

The Town of Deerfield’s public tree population includes native trees—

60% of all trees—which typically reach sizes substantial enough to provide significant shade. Of 

the native shade trees in Deerfield, sugar maple and red oak are the most prevalent, each 

comprising 15% of all trees. Shade trees, particularly native species, are important to Deerfield 

for the ecological services and the green infrastructure functions they provide. Native trees 

also tend to better resist damage from freezing, drought, and common diseases than trees 

from other parts of the world. And native trees provide habitat for native bird, pollinators and 

other species. Research has shown that non-native trees and plants support 29 times less 

biodiversity than do native trees and plants.** 

As Deerfield plants more street trees in the coming years, selecting native species that will 

grow to have a significant canopy is particularly important, especially given the anticipated 

impacts of climate change, such as more frequent and heavier rains. More research into 

climate change-resilient and insect-tolerant native tree species should be reviewed so that the 

Town can select trees that have the best possible chances of survival. 

Native trees are dispersed throughout the project area, including along the southern 
half of Old Main Street, where sugar maple and red oak are prevalent.  

IMPLICATIONS: 

Acer saccharum 
Sugar maple 

*Native tree is defined as having a geographic range that includes New England.  
**Source:  http://www.bringingnaturehome.net/gardening-for-life.html 

Native shade trees 

north 
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About 60% of all trees in 

the project area are between 

30 and 49 feet. Only 5% are 

less than 20 feet. 

Findings 

 Tree Height 

Trees in the Deerfield project area 

are predominantly in good condition, based upon a visual assessment conducted 

as part of the inventory. Of the trees inventoried, 80% are deemed to be in good 

condition. About 16% are in fair condition, about 3% are in poor condition and only 

about 1% are deemed to be dead or dying. Continued investment in regular tree 

maintenance can help the Town to avoid costly deferred maintenance and the 

unnecessary loss of trees in the future.  

Trees in the Deerfield project area are generally medium to large in height, 

spread and DBH. Based on these findings, one could assert that most trees 

inventoried are mature trees as opposed to young trees. Less than 5% of 

inventoried trees are under than 20 feet tall, about 20% are less than 20 feet in 

spread and only about 13% have a DBH of less than 10 inches. Although having a 

tree population made up primarily of mature trees is positive in terms of the 

many benefits larger, mature trees provide, there is a lack of younger trees that 

will eventually grow up to take the place of older trees that die out. Strategic tree 

plantings that intersperse young trees in between older trees—instead of waiting 

until trees die to plant new trees—will help Deerfield to have a more diverse and 

resilient tree population. 

   

Tree Trunk Diameter 

Nearly half of all trees in the 

project area have a diameter 

between 20 and 29 inches. 

SUMMARY IMPLICATIONS: 

Tree Condition 
 

About 80% of all trees in the 

project area are in good 

condition, based on a basic 

visual assessment. 

dead/dying
1%

poor
3%

fair
16%

good 
80%

5%

19%

31%

30%

9%

5%

0% 10% 20% 30% 40%

60'+

50'-59'

40'-49'

30'-39'

20'-29'

10'-19'
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Findings (cont.) 

 Tree Benefits Summary  

Public trees provide benefits to the Town and its residents such 

as increasing property values and lowering energy costs. i-Tree 

Streets was used to calculate the annual benefits of the tree 

inventoried. i-Tree Streets is an analysis tool for urban forest 

managers that uses tree inventory data to quantify the dollar 

value of annual benefits including energy conservation, air quality 

improvements, CO2 reduction, stormwater control, and property 

value increase. 

Tree benefits are converted into monetary value taking into 

account the following considerations: 

 Energy: The annual contribution of the trees inventoried 

toward conserving energy. This is in terms of reduced natural 

gas use in winter for heating due to trees buffering winter 

winds and reduced electricity use for air conditioning in 

summer due to cooling shade 

 Stormwater: The annual reductions in annual stormwater 

runoff due to rainfall interception by trees 

 Air quality: The annual air pollutants captured by tree 

surfaces, as well as reduced emissions from power plants due 

to reduced electricity use 

 Carbon dioxide: The annual reductions in atmospheric CO2 

due to sequestration by trees and reduced emissions from 

power plants due to reduced energy use—the model 

accounts for CO2 released as trees die and decompose and 

CO2 released during the care and maintenance of trees 

 Property values/other: The tangible and intangible  benefits 

of trees reflected in increases in property values (in dollars). 

SUMMARY IMPLICATIONS: 

Annual Benefits: Trees in the 

project area provide roughly 

$58,300 in benefits annually. 

Tree Benefits Example 

The average northern red oak in 

Deerfield provides about $207 of 

overall benefits every year. This 

tree decreases money spent 

annually on energy by just over 

$100 by providing cooling in the 

summer and buffering winds in the 

winter. It’s greatest benefit in 

terms of monetary value is 

increased property value. Other 

benefits include increased property 

values and decreased stormwater 

runoff.  

Example: Total Annual Benefits  
of One Northern Red  Oak 

The 384 trees inventoried provide roughly $58,300 in 

annual benefits. Typically, as trees get larger, their 

value increases. 

Trees in Deerfield play an important part in providing 

ecological and other services to the Town, including 

saving the Town and its residents money. Trees are 

part of Deerfield’s infrastructure (such as streets, 

sidewalks, stormwater drains, etc.) Investment and 

maintenance of trees should be given the same im-

portance as other infrastructure in Deerfield.  

CO2 Reduction
$813

Air Quality 
Improvements

$6,068

Stormwater 
Control
$8,736

Property 
Values / Other 

Increase
$15,205

Energy 
Conservation

$27,471

CO2 

Reduction
$3

Air Quality 
Improvements

$23

Stormwater 
Control

$34

Property 
Values / 

Other 
Increase

$45

Energy 
Conservation

$102

$207 total  
annual 
benefits 
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TOTAL

All others

Littleleaf linden (7%)

Honeylocust (8%)

Red maple (7%)

Sugar maple (15%)

Norway maple (18%)

Northern red oak (15%)

Replacement value by tree type
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Total Replacement Value by Tree Type: 

Findings (cont.) 

 Tree Replacement Values  

$1.3 M 

$525,000 

$475,000 

$430,000 

$327,000 

$294,000 

$835,000 

$4.2 M 

Public trees are a significant asset for the Town of Deerfield. If one were to try to replace all the trees inventoried, based 

upon their current value, it would cost about $4.2 million to do so.  Red oaks are the most valuable of all trees inventoried. 

Although red oaks make up 15% of all trees inventoried, they are worth $1.3 million, or over one third of the total value of 

trees in the project area.  Replacement values are determined using methodology developed by the Council of Tree and 

Landscape Appraisers, which includes a number of factors, such as hardiness, durability (structural integrity), and 

longevity. 

 

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, and other information.  

Replacement Values: The 

replacement value of trees in the 

project area is $4.2 million 

R 

Replacement values of trees are based upon the full cost of replacing trees, 
and is based upon factors such as tree hardiness, durability and longevity.  



15  

 

Recommendations  
Based upon the findings of this Baseline Tree Inventory, the following goals and strategies are recommended.  

Goals Strategies Responsible Group 

Use the baseline inventory for planning. 
  Use the baseline tree inventory results, especially the condition of trees, to 

help plan priority tree maintenance and planting needs.  
DPW; Tree Warden 

  Use the baseline tree inventory to track tree condition, maintenance and 
planting over time, updating the data periodically as budget and staffing 
allows. 

DPW; Tree Warden 

  Incorporate street trees into overall strategies and planning initiatives to 
improve or add new green infrastructure, improve walkability and reduce 
stormwater runoff. 

DPW; Planning Board 

Build on the baseline inventory. 
  Seek funding to conduct a phase 2 baseline tree inventory to include any 

densely populated areas and/or streets on the perimeter of the project area, 
including areas in Old Deerfield and Deerfield Academy. 

DPW; FRCOG; Deerfield Academy. 

  Seek funding to conduct a Town-wide tree planting and maintenance plan, 
including priority planting areas and best planting and maintenance practices, 
including areas in Old Deerfield and Deerfield Academy. 

DPW; FRCOG; Deerfield Academy. 

 Work with Historic Deerfield to compare the 1929 inventory of Old Main Street 
with current inventory data to determine which trees are of particular 
historical significance.  

FRCOG; Historic Deerfield; Deerfield Academy; Volunteers 

Continue to maintain and plant more public trees. 
  Increase DPW staffing as needed to conduct necessary tree maintenance and 

planting. 
DPW; Select Board 

  Pursue targeted funding for planting trees and providing public education on 
the importance of trees to the Town. 

DPW; FRCOG 

 Concentrate on planting trees that are resilient native species as well as trees 
deemed as having climate change adaptability and disease tolerance. 

DPW 

 By ready for future tree losses by planting trees in between existing mature 
trees where possible. 

DPW 

Educate and involve the public. 
 Work with volunteers to establish a tree committee as a means for supporting 

the DPW’s tree planting and maintenance, and to help increase public 
awareness and education about the benefits of trees the Town and its 
residents and natural resources. 

Select Board, Volunteers 

 Consider pursuing a Tree City USA status, which could improve Deerfield’s 
chances of receiving funding for tree related projects. 

DPW; Volunteers 

 Consider partnering with Deerfield Academy, Frontier Regional High School 
and other schools and youth-focused groups to develop tree-focused curricula 
and programs that will help develop young tree stewards. 

Volunteers; FRCOG Alnus glutinosa 
Common alder 
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Inventory Data  The following complete inventory data is sorted by common name. 
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