Report to NJ Community Forestry Council Guidelines
Subcommittee

Respectfully submitted by Levon Bigelow and Pam Zipse, July 12, 2019

Initial recommendations for the use of i-Tree Applications in the update to the Community Forestry
Management Plan Guidelines
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Regional Particulate Matter (PM 2.5) Average
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Regional EPA PM 2.5 non-attainment areas
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i-Tree Lands

Other information is more mear




Brownfield sites in Camden City
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Carbon storage and sequestration
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Stormwater Management
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Custom planting scenario — stormwater management
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i-Tree Land
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Judge Robert Johnson Park, Camden, NJ

1 QL Item Number

ZLKSRGV30025

ZELKOVA SER. GREENVASE 30G
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QUERCUS RUBRA #30
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- Tree Eco — Judge Robert Johnson Park

We collected data for all
required and highly
recommended options, as
well as several additional
optional data fields. The
image to the right is the
project definition screen in
I-Tree Eco, there is a
check mark next to the
data fields we collected.

Data was collected
following instructions in
the i-Tree Eco field
manual.

Project Configuration > Project Definition

Enter project overview information and click OK to save it or Cancel to quit this process.

Project Settings Location Data Collection Options

What units will you be using during your data collection?
English o This option cannot be changed once a project has

been created.
TREE INFORMATION
Minimum Requirements
Species
DBH

General Site Fields

Tree address
Land Use

Strata/Area
« Check this box if you know
your project area.
« See Project & Strata Area
to configure description and
area.

[] status

Street tree/non-street tree

Measured

Default non-s
Map (GPS) coordinates
[] public/private

These fields MUST be collected!

These fields are optional and HIGHLY RECOMMENDED to improve model

estimations.
These fields are optional.

Tree Detail Fields

Total tree height
Crown size
« Height to live top
» Height to crown base
« Crown width
* Percent crown missing

Crown Health
O Dieback
@ Condition
Crown light exposure

Energy (buildin
0O gy g

interactions)
« Distance to building
« Direction to building

Management Fields

Maintenance recommended
[] Maintenance task
Sidewalk conflict
Utility conflict
[ Pests (IPED)
(requires 5 fields for each of
the following)
« Sign & symptoms of tree
stress
* Sign & symptoms of
foliage/twigs
* Sign & symptoms of
branches/bole
User ID
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I-Tree Eco — Judge Robert Johnson Park

Population Summary by Species

American elm (15.8%)

Species Number of Trees Percent of Population
Amur maple 20 21.1%
American elm 15 15.8%
Norway maple 12.6%
Common crapemyrtle 11.6%
MNorthern hackberry 10.5%
Red maple 6.3%
Flowering dogwood 4.2%
American basswood 3.2%
lapanese snowbell 3.2%
Saucer magnolia (2.1%) Saucer magnolia 2.1%
Sweetgum 2.1%
Japanese snowbell (3.2%) Northern red oak 1.1%
Ginkgo 1.1%
American basswood (3.2%) Black cherry 1.1%
Pin oak 1.1%
lapanese zelkova 1.1%
ash spp 1.1%
Green ash 1.1%
Red maple (6.3%) Total 100%

Morthern hackberry (10,5%)

Amur maple (21.1%)

=
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Morway maple (12.6%)

Comman crapemyrtle (11,6%) Flowering dogwood (4.2%)
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I-Tree Eco — Judge Robert Johnson

Species Distribution by DBH Class
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I-Tree Eco — Judge Robert Johnson Park

Benefits Summary of Trees by Stratum and Species

Lo Camden, Camden, New Jersey, United of Americz

i-Tree

Stratum  Species Carbon Storage | Gross Carbon Sequestration | Avoided Runoff | Pollution Removal | Structural Value
(ton) (%) (ton/yr) ($/yr)| (ffyr)  ($/yr)| (tonfyr) (5/yr) (5)
mT Norway maple 6.52 1,112.65 0.22 36.89| 393.81 26.32 0.01 100.05 32,862.90
Red maple 1.80 306.33 0.08 14.15| 161.90 10.82 0.00 41.13 9,572.02
ash spp 0.91 155.17 0.00 0.08| 3534 2.36 0.00 8.98 92.28
Green ash 0.12 20.04 0.00 0.54( 10.60 0.71 0.00 2.69 590.36
Northern red oak 1.42 242.25 0.05 8.14| 40.37 2.70 0.00 10.26 5,511.02
American basswood 2.04 347.97 0.08 13.64| 223.27 14.92 0.00 56.72 10,296.01
Total 12.81 2,184.42 0.43 73.44| B65.29 57.84 0.01 219.83 58,924.58
Amur maple 0.07 12.77 0.03 5.80| 33.25 2.22 0.00 8.45 1,367.11
Red maple 0.00 0.77 0.00 0.24 0.70 0.05 0.00 0.18 66.29
Northern hackberry 0.02 2.97 0.01 1.73| 10.32 0.69 0.00 2.62 365.47
Flowering dogwood 4| 0.01 1.02 0.00 0.76 291 0.19 0.00 0.74 174.59
Ginkgo 0.00 0.24 0.00 0.20 0.48 0.03 0.00 0.12 66.29
Common crapemyrtle 0.04 6.36 0.02 291 7.42 0.50 0.00 1.89 993.07
Sweetgum 0.00 0.50 0.00 0.18 1.23 0.08 0.00 0.31 127.95
Saucer magnolia 0.08 14.16 0.01 152 5.23 0.35 0.00 1.33 1,289.19
Black cherry 0.12 20.49 0.00 0.75 2.20 0.15 0.00 0.56 439.85
Pin oak 0.00 0.45 0.00 0.29 0.98 0.07 0.00 0.25 94.50
Japanese snowbell 0.01 0.95 0.00 0.61 2.36 0.16 0.00 0.60 1659.35
American elm 0.04 6.63 0.02 340 20.82 1.38 0.00 5.29 957.82
Japanese zelkova 0.00 0.24 0.00 0.20 0.66 0.04 0.00 0.17 51.56
Total 0.40 67.56 0.11 18.58| 88.57 5.92 0.00 22.50 6,163.06
Study Area 13.20 2,251.97 0.54 92.02| 953.85 63.76 0.01 242.33 65,087.63




atum and Species

of America

Carbon storage and gross carbon sequestration value is calculated based on the price of 5170.55 per ton.

Avoided runoff value is calculated by the price 50.067/ft*. The user-designated weather station reported 40.1 inches of total annual precipitation.

Pollution removal value is calculated based on the prices of $1,379.71 per ton (CO), $9,771.47 per ton (03), 51,967.30 per ton (NO2), $1,115.07 per ton (502),
5359,664.48 per ton (PM2.5).

Structural value is the compensatory value calculated based on the local cost of having to replace a tree with a similar tree.

A value of zero may indicate that ancillary data (pollution, weather, energy, etc.) may not available for this location or that the reported amounts are too small
to be shown.

Methods used to derive these values are also included for each report generated, and
additional details can be found on the i-Tree website.




These environmental services values are calculated based on tree species and size
information collected and uploaded by the user. i-Tree uses allometry to relate the
tree measurements collected to metrics such as leaf area and leaf biomass, which are
used to estimate the environmental services benefits.

cture Summary by Stratum and Speues

i-Tree.

Average
Stratum Species Leaf Area Leaf Biomass Tree Dry Weight Biomass | Condition
(ac) (ton) (ton) SE
Lawn Area/ Norway maple 12 0.993 +0.000 0.239 ). .048 +0.000
Mature Trees
Red maple 3 0.408 +0.000 0.123 0. 3.592 +0.000
ash spp 1 0.089 +0.000 0.036 +0. 8 +0.000
Green ash 1 + 0.027 +0.000 0.008 0. .235 +0.000
Northern red oak 1 0.102 +0.000 0.036 +0.000
American basswood 3 0.563 +0.000 0.073 +0.000

Ballfields / Amur maple D 084 +D 000 D 021 +0 000 D 150 +D OGD

young trees
Red maple 0.002 +0.000 0.001 +0.000 0.009 +0.000
Northern hackberry ] 0.026 +0.000 0.006 +0.000 0.035 +0.000
Flowering dogwood + 0.007 +0.000 0.002 +0.000 0.012 +0.000
Ginkgo ] + 0.001 +0.000 0.000 +0.000 0.003 +0.000
Common 11 fid 0.019 +0.000 0.006 +0.000 0.075 +0.000
crapemyrtle
Sweetgum fid 0.003 +0.000 0.001 +0.000 0.006 +0.000
Saucer magnolia + 0.013 +0.000 0.004 +0.000 0.166 +0.000
Black cherry ] 0.006 +0.000 0.002 +0.000 0.240 +0.000
Pin oak ] 0.002 +0.000 0.001 +0.000 0.005 +0.000
Japanese snowbell : 0.006 +0.000 0.002 +0.000 0.011 +0.000
American elm ] + 0.052 +0.000 0.017 +0.000 0.078 +0.000
Japanese zelkova ] + 0.002 +0.000 0.001 +0.000 0.003 +0.000

0.223 +0.000 0.063 +0.000 0.792 $0.000]  82.63]
Study Area 2.406 £0.000 0.578 +0.000 26.408 £0.000 81.56




Many reports are available and can be selected and interpreted to inform
management decisions and justify budget requests.

Hydrology Effects of Trees by Stratum

Potential
Stratum Number of Trees Leaf Area Evapotran spiration Evaporation Transpiration Water Intercepted Avoided Runoff
ft3 ft3
Lawn Area / Mature 31,96198 4,174.16
Trees
Balfieds / young trees 7 22 3,27143 427.24

Total 241 3523341 4,601.40 15279.21 63.76

Avoided runoff value is calculated by the price $0.067/ft>. The user-designated weather station reported 40.1 inches of total annual precipitation.

This report, for example, shows how much more effective large trees are at
managing stormwater than small trees. This can be used to make a case for
Increasing a tree maintenance budget or for treating ash trees to protect against
emerald ash borer, especially in areas where flooding is a concern.




Benefits and Costs Summary of Individual Trees
ocation: Camden, Camden, New lersey, United States of America
: Robert Johnson Park 1, Series: 1, Year: 2019

Generated: 7/

Annual benefits
Gross Carbon Energy | Total Annual
Tree ID Species Name DBH Structural Value Carbon Storage | Sequestration Avoided Runoff Carbon Aveided Pollution Removal Savings Benefits
{in) ($) {Ib) (8) | bfyr) ($/yr) (ffyr) ($/yr) (bfye) ($/yr) loz/yr) ($/yr)  ($/yr) [$4yr)

American basswood 287 5138.77 2,1825 186.12| 791 6.74 91.0 6.09 N/A N/A 435 23.13 N/A 35.96
Northern red oak 253 5511.02 2,840.8 242.25| 955 B8.14 40.4 2.70 N/A N/A 19.3 10.26 N/A 21.09
Green ash 120 590.36 235.0 20.04 6.3 054 10.6 0.71 MN/A N/A 5.1 269 N/A 3.54
Norway maple 18.0 3,501.24 1,060.3 9041| 564 481 53.8 3.60 /A N/A 25.7 13.67 N/A 2207
Norway maple 14.6 44718 6515 55.56 7.8 066 49 0.33 MN/A N/A 23 1.24 N/A 223
Norway maple 15.0 2,673.33 7426 6332 492 419 34.6 231 M/A N/A 16.5 879 N/A 15.29
Norway maple 19.2 3,936.69 1,592.4 135.79| 439 3.74 346 2.32 N/A N/A 16.5 8.80 N/A 14.86
Norway maple 181 3,72865 1,3952 11932 | 431 3.67 344 2.30 MN/A N/A 16.4 8.74 N/A 14.71
Norway maple 153 0.00 9259 7895 0.0 0.00 0.0 0.00 M/A N/A 0.0 0.00 N/A 0.00
Norway maple 155 2,684.28 997.0 85.02| 338 2.88 145 0.97 MN/A N/A 6.9 368 N/A 7.53
Norway maple 19.0 3,862.16 1,556.2 132.71| 433 3.69 426 2.85 MN/A N/A 203 10.81 N/A 17.35
Norway maple 15.0 2,535.53 BBG6.4 7558 | 247 210 214 1.43 /A N/A 10.2 543 N/A 8.97
Norway maple 18.7 3,955.74 15029 128.16| 448 3.82 59.9 4.01 N/A N/A 28.6 15.22 N/A 23.05
Norway maple 125 1,966.25 5779 49.28| 260 2.22 336 2.25 M/A N/A 161 855 N/A 13.01
ash spp 226 9228 1,819.7 155.17 0.9 0.08 353 2.36 N/A N/A 16.9 8.98 N/A 11.42
Red maple 185 3,679.26 12646 107.84| 680 5.79 54.6 3.85 MN/A N/A 26.1 13.86 N/A 23.30
Red maple 210 4,129.22 1,702.1 145.15| 717 611 710 4.74 MN/A N/A 339 18.03 N/A 28.89
Red maple 125 1,763.54 6255 53.34| 263 225 36.4 2.43 N/A N/A 17.4 9.24 N/A 13.92
American basswood 215 3,073.58 1,1045 94.19| 536 4.57 81.2 5.43 MN/A N/A 388 20.63 N/A 30.63
American basswood  17.0 2,083.66 7935 67.67| 273 232 510 341 /A N/A 24.4 1296 N/A 18.65
Norway maple 18.2 3,571.86 1,1555 98.54| 597 5.09 59.4 3.97 MN/A N/A 28.4 15.10 N/A 24.17
Black cherry 8.0 43985 2403 2049 88 075 22 0.15 M/A N/A 11 0.56 N/A 1.46
Fin cak 2.0 94.50 53 045 34 029 1.0 0.07 /A N/A 0.5 0.25 N/A 0.61
Common crapemyrtle 1.7 64.85 3.8 0.32 27 023 0.9 0.06 M/A N/A 0.4 0.22 N/A 0.51
Common crapemyrtle 2.3 11896 78 0.66 39 034 0.9 0.06 MN/A N/A 0.4 0.22 N/A 0.61
Common crapemyrtle 2.3 113.55 7.5 0.64 39 033 0.9 0.06 N/A N/A 0.5 0.24 N/A 0.63
Common crapemyrtle 2.3 118.96 78 0.66 39 033 0.7 0.05 MN/A N/A 03 017 N/A 0.55
Common crapemyrtle 2.5 140.59 9.5 0.81 4.4 037 0.8 0.05 M/A N/A 0.4 0.20 N/A 0.62
Common crapemyrtle 1.7 64.89 3.8 032 27 023 0.8 0.05 N/A N/A 0.4 0.21 N/A 0.45
Common crapemyrtle 2.3 113.55 7.3 0.63 38 033 0.6 0.04 M/A N/A 0.3 0.16 N/A 0.52
Common crapemyrtle 2.3 11355 74  0.63 38 033 0.8 0.06 N/A N/A 0.4 0.21 N/A 0.59
Saucer magnolia 5.8 657.81 a7.8 7.49 9.2 078 2.7 0.18 N/A N/A 13 0.69 N/A 1.66
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These reports can provide meaningful and exciting information, but this information
must be carefully interpreted by individuals with knowledge of urban forestry and the
local tree resource, as well as an understanding of how the i-Tree application works.




The more information collected for each individual tree, the more accurate the
calculations of environmental services functions will be, provided that data is collected
accurately. This requires that data collection teams be able to correctly identify tree
species and be experienced at taking a variety of tree measurements.

DERIVED
VARIABLES ECOSYSTEM SERVICES

DIRECT MEASURES

O Leaf Biomass

Species
Diameter at breast
height (DBH)

D
Total height D D D
Crown base height D D
Crown width

Crown light exposure
(CLE)

Percent crown missing
Crown health
(condition/dieback)
Field land use
Distance to building
Direction to building
Percent tree cover
Percent shrub cover
Percent building cover
Ground cover
composition
Maintained Grass,
Unmaintained Grass,

and Herbaceous %
cover

Directly used - Indirectly used - Conditionally used




We decided to run 3 different Ieve a.ss;

metrics in your inventory will ensure t
it can be very time consuming. Takln
levels:

Med: our decision for a ° medlum
(Condition), and Crown nght Ex
=

Max: the full inventory we collect
by the i-Tree team for improved m
Height, Crown Size, Crown Hea1




Analysis
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The data were plotted to represent |
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the standard. | '




Composition & Structure Data

Stratum Canopy Cover (ft?) Leaf Area (ft?) Leaf Biomass (Ib) Basal Area (ft?) Average Condition (%)
Mature Min 17,492.20 91,109.60 1,021.20 39.10
Mature Med 15,750.80 93,052.80 986.20 39.10
Mature Max 23,695.10 95,055.50 1,029.80 39.10
Young Min 5,195.00 19,880.60 260.40 20.30
Young Med 4,974.50 21,617.40 281.00 2.10

Young Max 2,567.70 9,729.30 126.20 2.10

Percentage Difference From Max Values

Stratum  Canopy Cover (ft2) Leaf Area (ft2) Leaf Biomass (Ib) Basal Area (ft2) Average Condition (%)

Mature Min -26% -1% 0% 0.060275029
Mature Med -34% -4% 0% 0
Young Min 102% 106% 867% -0.001573278

Young Med 94% 123% 0% 0.013675421




Composition & Structure Percent Difference

Percent Difference From Max Values
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Composition & Structure Percent Difference Graph 2
Basal Area (Outlier)

Basal Area (ft?) Percent Difference from Max Values
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Benefits Summary Data

Stratum Carbon Storage (ton) Gross Carbon Sequestration (ton/yr)  Pollution Removal ($/yr)*  Avoided Runoff (ft3/yr)
Mature Min 14.99 0.4 195.47 766.77
Mature Med 13.22 0.44 191.74 744.81
Mature Max 12.81 0.43 219.83 865.29
Young Min 0.46 0.09 42.65 167.31

Young Med 0.41 0.11 44.54
Young Max 0.4 0.11 22.5

Percentage Difference From Max Values

Stratum Carbon Storage (ton)  Gross Carbon Sequestration (ton/yr) Pollution Removal ($/yr)** Avoided Runoff (ft3/yr)

Mature Min 17% -7% -11%
Mature Med 3% 2% -13%
Young Min 15% -18% 90%
Young Med 2% 0% 98%

*Pollution removal value is calculated based on the prices of $0.69 per pound (CO), $4.88 per pound (03), $0.97 per
pound (NO2), $0.56 per pound.

**Eco presents pollution removal data in tons. In tons, our data showed very little variation (.00 and .01), so we
decided to use the dollar value associated with each stratum. We assume this dollar value is directly proportional to
the pollution removal value estimated by Eco.




Benefits Summary Percent Difference

Percent Difference From Max Values
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Hydrology Data

Stratum Leaf Area (ac) Potental Evapotranspiration (ft3/yr) Evaporation (ft¥/yr) Transpiration (ft3/yr) Water Intercepted (ft3/yr) Avoided Runoff (ft3%/yr)

Mature Min 2.09 25,754.05
Mature Med 2.14 23,640.82
Mature Max 2.18 31,961.98
Young Min 0.46 5,619.69
Young Med 0.5 5,492.06

Young Max 0.22 3,271.43

3,705.41 9,290.90
3,609.08 7,619.75
4,174.16 13,860.53
808.54 2,027.33
838.44 1,770.16
427.24 1,418.68

Percentage Difference From Max Values

Stratum Leaf Area (ac) Potental Evapotranspiration (ft3/yr) Evaporation (ft3/yr) Transpiration (ft3/yr)
Mature Min -4% -19% -11% -33%
Mature Med -2% -26% -14% -45%
Young Min 109% 2% 89% 43%
Young Med 127% 68% 96% 25%

3,707.97
3,611.75
4,176.73
809.10
839.05

427.50

Water Intercepted (ft3/yr)
-11%
-14%

89%

96%

766.77
744.81
865.29
167.31
173.03

88.57

Avoided Runoff (ft3/yr)
-11%
-14%
89%

95%
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Results & I
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