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1. ASSIGNMENT
The following narrative is a supplemental report to my original report dated November 20,
2017. It includes additional information on the environmental contribution of the trees on
private property adjacent to the proposed Babcock Place development and a response to
the City of Brookline memorandum dated December 5th, the Developer’s updated
landscaping plan submitted to the ZBA on December 6, 2017, and the subsequent response
from the Town of Brookline on December 5, 2017. There appeared to be significant interest
and questions from the Brookline Planning Commission on the topic of environmental
contribution, given the high potential of the trees either being killed outright by the
development or irreparably compromised in their health and vigor.
2. iTRee Application
Trees serve a diverse and important function to individuals and the community. These
positive functions include environmental, economic and aesthetic elements. In urban
settings the positive contribution of trees is compounded. In recent years, the United
States Forest Service (“USFS”) developed a simple suite of share-ware applications
that allow municipalities, agencies and individuals to assess the environmental
contribution of urban trees. Known as iTree, the application allows individual and
groups of trees to be analyzed. The minimum data inputs are species and diameter.
The USFS assigned sixteen climate zones to the United States. Brookline is located
within the Northeast climate zone. The application uses a range of weather and energy
variables for the subject climate zone and provides output specific to the trees included
in the analysis. For the northeast climate zone, a large, deciduous species will provide
$4,261 in net benefits to the community over a forty-year period. A large deciduous
species is a species that, at maturity, can achieve heights in excess of sixty feet and a
spread greater than fifty feet. A large coniferous species will provide $855 in net
benefits to the community over a forty-year period. A large coniferous species is a
species that, at maturity, can achieve heights in excess of sixty feet and a spread
greater than twenty feet. (Source: USDA, 2007. Northeast Community Tree Guide:
Benefits, Cost and Strategic Planting)
As previously stated, iTree calculates the environmental and financial benefits provided by
the urban forest. The data provided in iTree are divided into Benefit Analysis and Resource
Structure Analysis
3. iTRee Analysis of Adjacent Private Property Trees
Calculations from iTree are provided as annual benefits and are presented in terms of
resource units and dollars. The USFS’s publication Northeast Community Tree Guide
details how benefits were calculated in each of the categories listed. The benefits are:
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Energy: The Energy calculations present the energy conservation contributions of the
urban forest in terms of reduced natural gas use in winter (measured in therms or
gigajoules) and reduced electricity use for air conditioning in summer (measured in
kilowatt-hours). Winter energy savings by deciduous trees are affected in two ways.
The loss of leaves during the winter, especially on trees located to the east side of a
residential structure allow radiant heat to be captured by the structure earlier in the day
warming internal spaces. Trees with and without leaves reduce wind speeds around
residential structures.
Stormwater: The Stormwater calculations present the reductions in annual stormwater
runoff due to rainfall interception by trees (measured in gallons or cubic meters).
Air Quality: The Air Quality calculations quantify the air pollutants (i.e., O3, NO2, SO2,
PM10) deposited on tree surfaces and reduced emissions from power plants (i.e., NO2,
PM10, VOCs, SO2) due to reduced electricity use (measured in pounds or kilograms).
Also reported are the potential negative effects of trees on air quality due to Biogenic
Volatile Organic Compounds (BVOC) emissions.
Carbon dioxide: The Carbon Dioxide calculations present annual reductions in
atmospheric CO2 due to sequestration by trees and reduced emissions from power
plants due to reduced energy use (in pounds or kilograms). The model accounts for CO2
released as trees die and decompose as well as CO2 released during the care and
maintenance of trees. The Carbon Stored report tallies all the carbon dioxide stored in
the urban forest over the life of the trees because of sequestration (in pounds or
kilograms).
Aesthetic/other: The Aesthetic/Other calculations present the tangible and intangible
benefits of trees reflected in increases in property values (in dollars).
The total annual benefits to the community from the eighteen trees identified is $1,779
Table 1 delineates the unit and dollar amount benefits from each of the areas outlined
above. Attachment 1 identifies the twenty-five trees assessed as part of the initial site visit.
The trees highlighted in green are the eighteen trees located on adjoining private property
included in the iTree analysis.
Table 1 – Annual Benefits
Item
Electricity
Natural Gas
Carbon Dioxide Capture

Units
1.2 MWh

$ 164

429.6 Therms

$ 605

5,611 lbs.

$ 19

142 lbs.

$ 138

21,072 gals

$ 169

Air Quality Enhancement
Stormwater Retention

Value

Aesthetic Value
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Total

$1,779

The total benefits over the next forty years would exceed $100,000. The increase in
benefits is exponential--not linear--in nature because the volume of crown area associated
with each tree will increase exponentially. For example, a four-inch tree with an eight-foot
crown spread has a total crown volume of 201 ft3. Once that tree has grown to a diameter of
twenty-inch tree, it will obtain a seventy-foot crown spread with a total crown volume of
15,394 ft3. The larger tree is five times greater in diameter, but nearly seventy-seven times
greater in leaf volume. It is leaf volume that determines environmental contribution.
The large diameter, mature trees currently located on the Babcock Place property—most
significantly, a thirty-two-inch Norway Maple and similar-sized Red Oak--contribute an
equivalent range of benefits to the community. The current design of the Babcock Place
development would require the removal of these trees, resulting in a significant loss of
environmental contribution to the community. The proposed coniferous species are an
inadequate replacement for the loss in benefits that the community will experience—
resulting in higher airborne particulate, more storm water runoff, greater heat island effect,
and reduced energy efficiency.
4. Review of Memoranda from City of Brookline staff and Project Landscape Plan
I reviewed the memoranda of December 5, 2017 and December 7, 2017 by Ms. Annie Blair,
Landscape Planner Architect and Mr. Tom Brady, Town Arborist where they provide review
opinions of the Babcock Place development plans and my responses to that plan.
Development Effect on Adjacent Private Property Trees
A review of Ms. Blair and Mr. Brady’s comments identifies consensus with my assessment
that the development, as designed, would affect the root systems of specific trees located on
adjacent private property.
They further suggest the applicant submit a tree preservation plan that addresses these
issues. Any submitted plan should detail how the applicant intends to stay outside of the
Root Protection Zone (RPZ) of all of the adjacent trees identified. As I stated in my initial
report, if encroachment occurs in the RPZ, a decline in tree health and vigor should still be
expected. The second to last column in the tree list found in Attachment 1 identifies the
required radius of the RPZ for each tree assessed.
Any large landscape trees proposed for the west side of the Babcock Place development
will require significant excavation for appropriate installation. This excavation will certainly
occur within the RPZ of the adjacent property trees damaging existing and critical root
systems.
Environmental Contribution Loss
Ms. Blair and Mr. Brady provide independent validation to my comments on the loss of
environmental contribution from the trees anticipated to be removed from the Babcock Place
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property and that the trees proposed for the completed landscape are inadequate to recoup
the environmental contribution loss and are not well suited for the site.
As noted earlier in this report, the loss of the large diameter trees on the Babcock Place
property will significantly reduce environmental contribution to the immediate area. Ms. Blair
and Mr. Brady suggest an inch for inch replacement for this anticipated loss. This
suggestion prompted a number of concerns. The first is that the replacements should be
deciduous trees that would be large at maturity, thus contributing. However, the proposed
development does not have the space to accommodate the recommended replacement
trees. An alternative recommendation is that a wide enough setback be put in place to
preserve the existing large trees on the Babcock property and/or allow large deciduous trees
to be adequately sited on the backside of the development.
Finally, City of Brookline staff confirm my opinions presented at the last Zoning Board of
Appeals meeting, and noted above, that the proposed landscape trees, specifically the
spruce trees, are not well suited for their proposed locations and are poor choices as
landscape trees for this site. Additionally, they are inadequate replacements to the loss of
anticipated environmental contribution. The most recently submitted plans for the Babcock
Place Development makes some accomodations for space and change in species on the
west side of the property. The recommended replacement trees will still result in a net loss
of canopy coverage on the proposed development property.
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ATTACHMENT 1 – Tree List
Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Tag #
9907
9908
9909
9910
9911
9912
9913
9914
9915
9916
9917
9918
9919
9920
9921
9922
9923
9924
9925
9926
9927
9928
9929
9930
9931

Species
Maple, Silver
Elm, American
Maple, Norway
Maple, Norway
Cherry, Black
Maple, Sugar ‘Legacy’
Maple, Norway
Maple, Sugar ‘Legacy’
Maple, Norway
Oak, Red
Oak, Red
Spruce, Colorado
Maple, Sugar ‘Legacy’
Maple, Sugar ‘Legacy’
Oak, Red
Maple, Norway
Maple, Norway
Maple, Norway
Maple, Norway
Cherry, Black
Maple, Norway
Maple, Norway
Maple, Sugar
Maple, Norway
Maple, Red

Diam*
22”
24”
12”
14”
5”
1”
18”
1”
12”
3”
3”
3”
1”
1”
16”
11”
5”
3”
7”
6”
32”
12”
13”
12”
28”

RPZ**
33’
36’
18’
21’
8’
3’
27’
3’
18’
5’
5’
5’
3’
3’
24’
17’
8’
5’
11’
9’
48’
18’
20’
18’
42’

* The diameter of each tree was measured in inches at Diameter Breast Height (DBH), a
standard measuring height of 4.5 feet. Recent nursery stock was measured at the caliper
height of six-inches above the ground.
** The dimension provided for the Root Protection Zone (RPZ) of each tree is a radius in feet
of a circle equal to 1.5 feet times the diameter of the tree. A minimum of three feet was
assigned to the smallest trees.
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