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APPENDIX A: SPECIES CLASSIFICATION METHODOLOGY

Summary

Using multispectral 2018 satellite imagery, augmented with 2018 LiDAR data, the tree canopy extent in the City of Cambridge was
mapped and its tree species components classified. The mapping and classification project, with ground-truthing and other quality
control measures, required the use of eCognition, an object-based classification tool, as well as processing of LiDAR data, and additional
processing using ArcGIS and the Orfeo Toolbox. The mapping and classification process resulted in an overall accuracy in the
classification of the tree species in Cambridge’s forest canopy of 97.1 percent. Details of the methods used are presented below.

Mapping and Species Classification Method

With the goal of mapping the extent and species composition of the current Cambridge forest canopy, AES used recent multispectral
satellite imagery and LiDAR data. Satellite imagery is essential for mapping forest canopy extent and tree species classification, while
LiDAR data are used to augment the mapping and classification process.

Multi-spectral satellite imagery and LiDAR data were obtained for the year 2018. First, each satellite image was georeferenced to the
base ArcGIS data obtained from the City of Cambridge using a minimum of 30 tie points for each satellite image. The georeferenced raw
satellite data were then converted to represent atmospheric reflectance using the Optical Calibration tool in the Orfeo Toolbox version
6.4.0. Next, the LiDAR data were incorporated in the GIS dataset. Since the LiDAR data received were unclassified, AES created a LiDAR
data exchange (or LAS file) dataset from the raw LiDAR data. From this, a digital terrain model (DTM) and a digital surface model (DSM)
were created. A DTM models the elevation of the general land surface and a DSM gives the height of surface features, such as buildings
and trees. The DTM is then subtracted from the DSM to obtain canopy heights at the same resolution as the satellite imagery (0.46
meters). This process produced a rasterized map of canopy height. The canopy height data, in raster form, along with satellite imagery
were imported into eCognition software for classification.
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Individual tree detection and species classifications were accomplished using a process termed “multi-resolution segmentation”.
Segmentation is a computing process that groups pixels in the satellite image-LiDAR raster data based on similar values within the
raster data. Segmentation creates “objects”—hence the term for this method, “object-oriented classification”—which internally are
relatively homogeneous. The segmentation process works in a similar way to how eyes and the brain process visual data, by recognizing
objects that have edges and are internally a single thing. The size of the resulting groups of pixels is dependent on predefined
parameters of scale, shape, and compactness. The eCognition software was used instead of ArcGIS’s segmentation tool because it allows
greater flexibility in the classification parameters that are optimally used for best classification results. For example, with eCognition,
trees can be delineated by their spectral signature, shape, height, and density. ArcGIS’s capabilities do not offer this flexibility.

Once individual trees are delineated—that is, their boundaries defined—the average value of each object, in terms of all reflectance
bands in each satellite image together with the canopy height rasters (from LiDAR), is exported from eCognition and imported into
ArcGIS for final classification. The resulting objects are examined and manually processed further, mostly in two ways. Some objects
were combined, such as isolated branches protruding from the main canopy of a large oak tree. Some objects were divided, such as a
dense grove of maples with intersecting canopies.

After this processing, the objects were classified into tree species by using both an unsupervised and supervised classification. The
thousands of objects were provisionally classified into 65 broad groups, a standard approach to begin a classification process of many
objects. After that, each broad group was further divided into 30 subgroups using unsupervised classification. In an unsupervised
classification, the software splits objects into a predefined number of groups based on the band reflectance and canopy height using

a nearest-neighbor statistical approach. The number of broad groups and subgroups was determined by examining the statistical
distribution of the tree object values in the entire tree object dataset for each of the broad groups and subgroups. This resulted in 1,950
subgroups. Each subgroup was then classified into unique tree species using a supervised classification method. In a supervised
classification, the software is “taught” to recognize a specific class of objects in the satellite image by manually associating the location
of a known object with the object class characteristics; these locations are called training sites. The training sites are then used as a
reference to classify all other objects in the satellite image. Specifically, the training sites were a selection of the tree subgroups that
belonged to a particular tree species.

To determine the tree species for a training site, AES used a “learning set” of trees that were identified and mapped on the ground by
Certified Master Arborists at Bartlett Tree Experts. (Bartlett sampled five percent of the City’s surface area, generating a large data
learning set for the classification.) This process resulted in the aggregation of subgroups into a classification of 153 unique tree species,
consistent with the number of tree species identified in the Bartlett sample. The reduction in the number of subgroups from 1,950 to
153 was expected because a single tree species could occur in many subgroups due to small differences in leaf reflectivity, tree height,
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canopy size, and tree health. The supervised classification process allowed AES to combine subgroups of the same tree species despite
small differences in source data and produce the final tree species classification.

After the classification was completed, the classified tree species raster was converted to polygons for spatial analysis—species
summaries, neighborhood statistics, change analysis, and other analyses—and then ground-truthed to improve mapping and
classification accuracy.

A major challenge when using multi-spectral imagery and LiDAR data to create a classification is the issue of parallax often associated
with satellite imagery. Parallax is the displacement in the apparent position of an object (tree, building, etc.) due to the satellite viewing
angle. The greater the viewing angle, the more parallax in the imagery. Because LiDAR data are obtained from a nadir point of view (i.e.,
straight down) and satellite imagery typically is taken at an angle, trees and buildings are often displaced from their actual position in
satellite imagery and do not match the position mapped in LiDAR data. Due to parallax, a satellite image may detect a tree at a slightly
different location than identified by LiDAR, a building in satellite imagery may conceal some or all of a tree’s canopy, or small trees

may be obscured by nearby larger trees. The last two problems eliminated portions of the canopy that would have been included in the
canopy mapping if no buildings were present. For trees that were previously concealed due to the parallax issue in the satellite imagery,
a small fraction was manually digitized by AES using LiDAR data and the tree identity confirmed by visually inspecting imagery from the
National Agriculture Imagery Program (NAIP) and Google Earth. The manually digitized tree canopy and species identification was only
performed when tree species, such as Callery pear or thornless common honeylocust, were readily apparent in the NAIP and Google
Earth imagery. These additional imagery datasets also served as a means of confirming the existence of trees at locations where their
existence may have been obscured.

Neither NAIP nor Google imagery can be used in a supervised classification, however. NAIP imagery consists only of red-green-blue
(RGB) radiation bands, which is not enough information to create a classification. NAIP lacks the infrared (IR) band, for instance, which
is a drawback in classification work. Google Earth imagery consists of RGB radiation bands and also the IR band in select locations.
However, Google Earth imagery is proprietary and therefore not available unless one is under contract with Google.

A second challenge was impervious cover that was classified as tree canopy cover. The appearance of vegetation where there was
actually impervious cover was due to potted plants on rooftops and flowering/vegetated baskets hanging on street lights, among other
reasons. These “false positive” tree canopies were corrected by manually examining the tree canopy layer with NAIP and Google Earth
imagery and removing the erroneous tree canopy from the final tree species classification dataset.
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The tree classification was ground-truthed to improve its accuracy. A Trimble GPS unit was used to locate trees of known identity that
had been identified on the ground by the City of Cambridge or by the arborists at Bartlett Tree Experts. The City data were part of its
continuous tree inventory efforts, and the 2018 Bartlett data were from a five percent sampling of the Cambridge forest canopy.

Field-checking was completed at locations where:

the city tree inventory data indicated a tree was present but canopy mapping by AES did not identify a tree at that location;
the tree canopy was sparse;

the tree canopy was dense;

trees were growing beneath a higher canopy; and

problematic features existed, such as high-hanging vegetation baskets on street corners, which appeared to be trees from a satellite’s
perspective.

Ground-truthing detected differences in tree presence, species identity, and tree location between the City and Bartlett data sets. AES
assumed that the Bartlett data were more accurate than City data because Bartlett’s five percent sample was more recently collected,
and its tree identities were confirmed by two expert arborists.

Data obtained in these quality control measures, including ground-truthing, were incorporated into ArcGIS to improve the mapping
and classification accuracy. The classification accuracy—that is, whether the classification correctly identified a tree species at a
specific location—was determined by comparing trees in Bartlett’s five percent sample with trees in AES’s classification. Tree species

encountered in Bartlett’s survey and AES’s classification were arrayed along x and y axes of a correct/incorrect identification matrix. For

example, if a London plane tree was correctly classified by both Bartlett’s survey and AES’s classification, the matrix cell corresponding
to London plane tree in both the Bartlett survey and AES classification was marked. This represented a correct classification of a
tree species at a specific location. A total of 1,024 trees from the Bartlett survey were used to check the tree species classification.
The number of correct classifications for a species was divided by the total number of trees of that species in the sample, and the
classification accuracy for that species was expressed as a percent of all trees correctly classified. A similar exercise was completed for

all trees in the sample. The refinements in mapping and classification resulted in an overall classification accuracy of 97.1 percent. The

accuracy check also showed that species that were more common had higher accuracies than those that were rare.
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APPENDIX B: CURRENT FOREST COMPOSITION SUMMARY
FROM SPECIES CLASSIFICATION

LAND USE CALCULATIONS - AES

% of land use as % of
Land Use Type 2018 Acres of Land Use Overall | Total Canopy Acres (2018) | % canopy cover within that land use type % of total canopy total area
ROW 812 229.3 28.2% 22% 20% 3.54 0.282389163
Commercial 452 46 10% 4% 11% 9.83 0.101769912
Industrial 216 21.5 10% 2% 5% 10.05 0.099537037
Institutional 436 86.3 20% 8% 11% 5.05 0.19793578
Open Space 521 227.14 44% 22% 13% 2.29 0.43596929
Public 128 22.6 18% 2% 3% 5.66 0.1765625
Residential 1501 409.4 27% 39% 37% 3.67 0.272751499
Over water (mostly open space) 13.76 0.00
TOTAL 4066 1056
all public 1245 421.3 0.338393574
Public open space 433 192

Per CDD, 4087 total land area in Cambridge

2009-2018 canopy change

% tree gain by total land
Land Use Type tree loss (gross) acres % canopy change % canopy loss by land use area tree gain (gross) % tree gain use area net change (acres) % net change
ROW 71.2 31.1% 8.8% 59.2 25.8% 7.3% -12 7% -5.2%
Commercial 20.7 45.0% 4.6% 15.6 33.9% 3.5% -5.1 3% -11.1%
Industrial 10.7 49.8% 5.0% 5.6 26.0% 2.6% -5.1 3% -23.7%
Institutional 35.2 40.8% 8.1% 18.2 21.1% 4.2% -17 10% -19.7%
Open Space 47.4 20.9% 9.1% 42.3 18.6% 8.1% -5.1 3% -2.2%
Public 7 31.0% 5.5% 5.8 25.7% 4.5% -1.2 1% -5.3%
Residential 200 48.9% 13.3% 80.8 19.7% 5.4% -119.2 72% -29.1%
Over water (mostly open space)
TOTAL 392.2 227.5 -164.7
67.5
16.47
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CANOPY LOSS STATS

Cambridge Forest Change Statistics by Time Period

Canopy Area | Canopy Loss (eBIis Annual CmE]
Canopy Canopy . Gain as Negative
Canopy Area of No Minus Average Loss
. Polygon Area|Polygon Area Percent of Compounded
Time Period | at Start of N Z N Polygon | Canopy Gain . Minus Gain N
Lost in Gained in Starting Loss Minus
Period (ac.) N 3 Change in in Period " in Period N N
Period (ac.) | Period (ac.) Period (ac.) (ac) Canopy in (ac) Gain Rate in
} 3 Period (%) : Period (%)
2009-2014 1,219.7 216.6 163.7 1,003.1 52.9 434 10.6 0.95
2014-2018 1,166.8 335.6 212.0 844.1 123.6 10.59 30.9 2.70
2009-2018 1,219.7 397.2 233.4 822.5 163.8 13.43 18.2 0.24

Annual Gross Canopy Loss Rate Estimate (2009-2018)
0.0024 Annual loss rate
From table above

1,055.9 From table above

0.056

Annual Gross Canopy Loss Rate Estimate (2014-2018)
0.027 Annual loss rate
From table above

Year Acres

2009 2413
2010 240.7
2011 240.1
2012 239.6
2013 239.0
2014 238.4
2015 237.8
2016 2373
2017 236.7
2018 236.1
2019 235.6
2020 235.0
2021 2344
2022 2339
2023 2333
2024 232.8
2025 232.2
2026 2316
2027 2311
2028 230.5
2029 230.0
2030 2294
Year Acres

2014 1,166.8
2015 1,135.3
2016 1,104.7
2017 1,074.8
2018 1,045.8
2019 1,017.6
2020 990.1
2021 963.4
2022 937.4
2023 912.1
2024 887.4
2025 863.5
2026 840.2
2027 817.5
2028 795.4
2029 773.9
2030 753.0

1,043.3 From table above

0.1852

Annual Gross Canopy Loss Rate Estimate (2009-2014)
0.0095 Annual loss rate
From table above

Year
2009
2010

Acres

1,166.8 From table above
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Table
acres at
end of

Check:
Measured
acres in GIS  Comment

period = B- acres at end

C+D

1166.8
1043.3
1055.9

of period

1182.4 2009-2014 loss rate most similar to 2009-2018 loss rate; City 2014 acres includes ca. 20 acres outside City boundary
1056.3 2014-2018 loss rate appears to be anomalous compared to other two periods
1056.3



APPENDIX C: TREE HEALTH ANALYSIS METHODOLOGY

Cambridge Urban Forest
Tree Health Analysis
Applied Ecological Services
8.23.2019

The health status of trees in a city affects the timing and degree of effort for replacing trees and
maintaining the urban tree canopy. Determining the health of trees is consequently an important
element of urban forest planning and management.

Determining tree health in the City of Cambridge was a multi-step process, combining tree survey data,
tree canopy classification, spatial analysis, and canopy mapping. First, tree health from a survey of five
percent of the Cambridge tree canopy was completed by Bartlett Tree Research Laboratories (Bartlett).
This sample of the tree canopy was combined with a tree canopy classification of the entire City
developed by Applied Ecological Services (AES) from satellite imagery, LiDAR data, and field data. Each
tree sampled by Bartlett was intersected with a tree canopy polygon created by AES. This resulted in a
subset of the City’s tree canopy mapped as poor, fair, or good condition.

The next step was to establish a relationship between the characteristics of the digital data in the
satellite image with the known condition of the tree canopy at the same location. The satellite image
(obtained Aug. 11, 2017) was used to generate a Normalized Difference Vegetation Index (NDVI) for
each tree canopy polygon in the City. A linear relationship was then established between the NDVI and
the tree health data documented in the ground survey. This resulted in an approximate unique range of
NDVI values for each tree condition and tree species. This relationship was then extrapolated across the
City to trees of the same species, as classified by AES. For species with few individual canopy polygons,
the linear relationship was not strong enough to use; hence, trees of species with few individual
polygons were grouped by genus to generate a linear relationship.

Post-processing of the results was needed to improve the accuracy of the outcome. In one example, a
single AES tree canopy polygon could contain several trees identified by Bartlett in the field. These were
typically understory trees which a tree canopy classification based on satellite imagery cannot detect.
Already discussed was the issue of too few individuals in a species to produce a robust linear
relationship. Lastly, the satellite data itself had slight variations which did not align with the linear
relationship. This is called “noise.” Imagery noise resulted in differences between the classification of
tree health in the field and the satellite image. For instance, a tree identified as fair condition in the
field may have been classified as good in the satellite-derived NDVI. The primary reason for this
appeared to be the presence of grass beneath trees classified by Bartlett as fair condition, which the
satellite image and NDVI classification interpreted as tree canopy and hence considered to be in good
condition. This increased the number of tree canopy polygons classified as better than they actually
were in the field. Those species for which a strong statistical relationship existed between NDVI and the
field data were the most accurately classified in terms of tree health condition.

Despite the limitations of the analysis, the condition ratings give a general overview of relative tree
health in the City because the statistical distribution of tree conditions in the field data and the satellite-
derived data are approximately equal. It is also possible that, since the field data covered only five
percent of the City, there are locations not field surveyed which have more trees in poorer condition
than reflected in the field data. In conclusion, however, it would be accurate to assume that tree
conditions in the City are not as good as the classification based on satellite data indicate.
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APPENDIX D: 5% REPRESENTATIVE TREE INVENTORY REPORT

Cambridge Urban Forest Management Plan: TABLE OF CONTENTS
Sample Tree Invento ry Summary | 2018 Cambridge Urban Forest Management Plan - Sample Tree Inventory Summary ........... 1

Sample Tree Inventory Methods

City-wide Summary of Sample Inventory Data 3
Agassiz Neighborhood Sample Inventory Summary 13
. Cambridge Highlands Neighborhood Sample Inventory Summary 15
Submitted by:
Bartlett Tree Experts Cambridgeport Neighborhood Sample Inventory Summary 17
i i i i East Cambridge Neighborhood Sample Inventory Summary 19
Nicholas A. Martin, Bartlett Inventory Solutions Assistant Manager ) ] ]
ISA Board Certified Master Arborist & Municipal Specialist #50-6537BM, ISA Tree Risk Mid-Cambridge Neighborhood Sample Inventory Summary 21
Assessment Qualified, Registered Consulting Arborist #552 MIT/Area 2 Neighborhood Sample Inventory Summary 23
Michael Sherwood, Bartlett Inventory Solutions Manager Neighborhood 9 Sample Inventory Summary 25
ISA Board Certifit.eq Master. Arborist & Mu_nicipal Sp.ecialist #50-1845BM, ISA Tree Risk North Cambridge Neighborhood Sample Inventory Summary 27
Assessment Qualified, Registered Consulting Arborist #524
Riverside Neighborhood Sample Inventory Summary 29
Strawberry Hill Neighborhood Sample Inventory Summary 31
Bartlett Tree Experts The Port (Area 4) Neighborhood Sample Inventory Summary 33
13768 Hamilton Road
B ARTLE TT Charlot?em I\llcozngzgg Wellington Harrington Neighborhood Sample Inventory Summary 35
’ TREE EXPERTS 704;)58531'1;50 West Cambridge (Neighborhood 10) Neighborhood Sample Inventory Summary ............ 37
—] www.bartlett.com
T I T CARECE T City-wide Summary of the Extrapolation Out to 100% 39

12 CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



Bartlett Tree Experts

Cambridge Urban Forest Management Plan — Sample Tree Inventory Summary

Bartlett Tree Experts was tasked by Reed Hilderbrand, LLC with conducting a 5% sample
tree inventory throughout Cambridge, MA, summarizing the information, and extrapolating
the 5% sample out to 100% to provide estimates for the entire Cambridge, MA urban forest,
per the Request for Qualifications for Urban Forest Master Plan for City of Cambridge. The
focus of the sample inventory was to provide current, up-to-date tree attribute data.

Sample Tree Inventory Methods

The 5% sample tree inventory was conducted by first creating randomly located, 200, 1-acre,
circular plots on public and private properties throughout the City of Cambridge, MA. The
200, 1-acre plots represented a total of 200 acres, which is approximately 5% of the total
acreage of the City of Cambridge, MA. All trees that landed within the sample plots that were
on public property were inventoried. Any trees within the sample plots that were on
commercial property and could be accessed by the Inventory Team were inventoried. Any
trees within the sample plot that were on private property were inventoried visually from
City property and estimations made when necessary. All trees greater than 2 inches of
diameter at 4.5 ft. above the ground within the sample plots (on accessible property) were
inventoried.

Attributes collected for each accessible tree were:

Tree ID Number

Neighborhood

Inventory Date

Tree Species Code

Tree Botanical Name and Common Name

DBH (Diameter at Breast Height = 4.5 feet)

Condition Class (Good, Fair, Poor or Dead)

Age Class (New planting, Young, Semi-mature, Mature, Over-mature)
Observed Pests/Diseases

Native to Massachusetts*

Location Type (City property, Commercial, Private, University)
Location Information (tree pit, park tree, median tree, lawn, private)
Approximate Size of Planting Bed/Tree Pit

Material (grate, porous pavement, compacted soil, planting bed, flexipave, turf)

O 0O O0OO0OO0OO0OO0OO0OO0OO0OO0OO0oOOoOOo

*Native to Massachusetts was determined using the i-Tree Eco software.

The following sections summarize the attribute data collected. Individual summary pages
are provided for the entire 5% sample, for each neighborhood, and for the estimated city-
wide extrapolation.

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 1
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Bartlett Tree Experts

MAP OF THE 200 RANDOM SAMPLE PLOTS
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Bartlett Tree Experts

City-wide Summary of Sample Inventory Data

Bartlett Tree Experts

The 5% sample tree inventory resulted in 4,118 trees being inventoried in the sample plots
located throughout Cambridge, MA. Of the original 200 sample plots, 179 had accessible
trees located within them (21 plots did not have any trees associated with them due to them
being located in water, completely on private properties that could not be accessed, or there
were no trees present within the plot boundaries). The data are summarized below.

CITY-WIDE SUMMARY OF SAMPLE INVENTORY DATA

Total Trees Percent of 5% Sample
Trees Inventoried: 4,118
Number of Species: 140
Number of Trees with Pests Observed: 80 1.94%
Number of Trees Native to Massachusetts: 1,911 46.41%
Location Type:
City Property 2,339 56.80%
Commercial 321 7.80%
Private 1,235 29.99%
University 223 5.42%
Location:
Lawn 1,541 37.42%
Median 38 0.92%
Park 230 5.59%
Private 1,730 42.01%
Tree Pit 579 14.06%
Material:
Compacted Soil 1,230 29.87%
Flexipave 10 0.24%
Grate 37 0.90%
Planting Bed 555 13.48%
Porous Pavement 18 0.44%
Turf 2,268 55.08%
Condition:
Good 2,563 62.24%
Fair 1,050 25.50%
Poor 329 7.99%
Dead 176 4.27%
Age Class:
New Planting 50 1.21%
Young 1,302 31.62%
Semi-mature 1,375 33.39%
Mature 1,358 32.98%

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 3
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Total Trees Percent of 5% Sample
Over-mature 33 0.80%
Neighborhood Tree Totals:
Agassiz 182 4.42%
Cambridge Highlands 589 14.30%
Cambridgeport 368 8.94%
East Cambridge 148 3.59%
Mid-Cambridge 210 5.10%
MIT/Area 2 60 1.46%
Neighborhood 9 247 6.00%
North Cambridge 650 15.78%
Riverside 193 4.69%
Strawberry Hill 532 12.92%
The Port (Area 4) 113 2.74%
Wellington Harrington 111 2.70%
West Cambridge (Neighborhood 10) 715 17.36%

w
w
w
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CITY-WIDE SAMPLE TREE DIAMETER DISTRIBUTION CHART

Tree Diameter (DBH) Distribution in Inches

1298
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DBH CLASS
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Bartlett Tree Experts

INVENTORIED TREE SPECIES BREAKDOWN TABLE

Total
Trees

Native to
Massachusetts

Percent
Distribution Total

Genus

Species Common Name

o eomolor  mewhe 2 oos% N
C negudo Bowlder 41l Yes
| platanoides  Maple-CrimsonKingNorway | 9 022 [No
C peudoplatams  MapleSyeamore | 26 06a% N
 eccharum  MapleSer |3 080%  Yes
e Maplesn 2 oos% N

I hipocostanum  Horsechestur |8 | 019%

Abia s Mmosa |1 oo
Serviceberry-Downy 036%

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 5
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Bartlett Tree Experts

Species Common Name

by Birch-Paper
Cbopiplie Birch-Gray N

T colinina | Hombeammerican 1
Hickory-Shagbark

Cedar-Atlas

e hseoress. 7
o lhws  bogwoodkowsa | 26
CCotinus | cogyoria SmokewreeCommon 6|

Percent
Distribution Total

0.02%

0.24%

0.05%

0.29%

0.68%

0.17%

0.05%

0.63%

0.15%

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 6

Native to
Massachusetts

Yes
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Bartlett Tree Experts Bartlett Tree Experts
Genus Species Common Name Total Percent Native to Genus Species Common Name Total Percent Native to
P Trees Distribution Total | M. T ts P Trees Distribution Total = Massachusetts
Elaeagnus angustifolia Russian Olive 1 0.02% No

 ghutie  BeechBuopean | 20 0s8% N
C pemgbanea  AshGreen |99 240%  Yes
Ginkgo [ biobs Gmko | 23 0se% N
Gymnocladus | diotcus Coffeetreckentucky | 7 017% N
CHamamelis | sp  Wichhaselsp. | 1 00% N
dlex  opca  HollyAmeren | 22 05 Yes

S kga | WalnucEngish 0025%
Juniperus s juwpers 1 oo

darix fricna | Tamarack & oI
024%

Magnolia

0.02%

macrophylla Magnolia-Bigleaf

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 7
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el MagnoliaSur 0.44%

e Crabapple-Flowenng 347%
Mulberry-White 0:41%

Picea abies  SpruceNoway | 46 Li%  No
C oriemalis  SpuceOriemal | 1 0% N0
C mbew  SpuceRed 1 oo e

C lmwo  PmeMuo | 1| oom
 labis  PincfasemWht | 60 | Lisk

C acerfla  Planewree-London 050%

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 8
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Bartlett Tree Experts Bartlett Tree Experts
Genus Species Common Name Total Percent Native to Genus Species Common Name Total Percent Native to
P Trees Distribution Total | M. T ts P Trees Distribution Total = Massachusetts
Populus deltoides Poplar-Eastern 32 0.78% Yes

C pemgbones  ChemyPn 7 01 Yes
 emuma  Chemylowerng | 80 1oa% N
C abhimeln  ChemyWeeping | 4 010% N
Pseudotsuga | menziesi  FDowgas |3 0om N
C lcommumis  PearCommn | 1 oo% N
\Quercus laba oakeWhte | 8 01%  Yes

 cocmea  OakSaale |1 oo%  Yes
Cphes  oakeWilow 1 oo%  Yes
b OakEmglh 3 oo N
e OucEasemBlak | 2 00s%  Yes
Rhamnus | cathartca | BuckthomBuropean | 58 1% N

Locust-Black 1.75%

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 9
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© baylonea  WilowWeepng 2 | 00%  No
e wilwse 20 0% N
C lwgas  LlcCommon 2 | 00%  No

 lpfeats | Redcedar-Western 058%

C omemoss | Lindensiver 20 | 0a%  No
C glba EmSeh 2 oo No
 pumle  EmSbenan 5 oz N
e Ems 2 o N
CUnknown unknown | Unknown 1 oo N

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 10
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Bartlett Tree Experts
Genus Species Common Name Total Percent Native to
P Trees Distribution Total | M. husetts
Zelkova serrata Zelkova 24 0.58% No
Total 4118 100.00%

18
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MAP OF TREES IDENTIFIED IN THE 5% SAMPLE TREE INVENTORY
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Bartlett Tree Experts

Agassiz Neighborhood Sample Inventory Summary

The 5% sample tree inventory resulted in 182 trees being inventoried in the sample plots
located throughout the Agassiz Neighborhood. The data are summarized below.

MAP OF INVENTORIED TREES LOCATED IN THE AGASSIZ NEIGHBORHOOD

Legend

2] E Neighborhood Boundary
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.." ;’ D Sample Plot

@  Agassiz - Inventoried Tree

AGASSIZ NEIGHBORHOOD SAMPLE INVENTORY SUMMARY

Total Trees | Percent of Neighborhood Total

Total Trees Inventoried: 182
Number of Species: 44
Number of Trees with Pests Observed: 7 3.85%
Number of Trees Native to Massachusetts: 60 32.97%
Location Type:

City Property 19 10.44%

Private 127 69.78%

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 13
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Bartlett Tree Experts

Total Trees | Percent of Neighborhood Total
University 36 19.78%
Location:
Lawn 8 4.40%
Private 156 85.71%
Tree Pit 18 9.89%
Material:
Compacted Soil 85 46.70%
Turf 97 53.30%
Condition:
Good 139 76.37%
Fair 31 17.03%
Poor 9 4.95%
Dead 3 1.65%
Age Class:
New Planting 2 1.10%
Young 37 20.33%
Semi-mature 40 21.98%
Mature 99 54.40%
Over-mature 4 2.20%

AGASSIZ NEIGHBORHOOD TREE DIAMETER DISTRIBUTION CHART

Tree Diameter (DBH) Distribution in Inches
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Bartlett Tree Experts

Cambridge Highlands Neighborhood Sample Inventory Summary

The 5% sample tree inventory resulted in 589 trees being inventoried in the sample plots
located throughout the Cambridge Highlands Neighborhood. The data are summarized

below.

MAP OF INVENTORIED TREES IDENTIFIED IN THE CAMBRIDGE HIGHLANDS NEIGHBORHOOD
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@ Cambridge Highlands - Inventoried Tree

CAMBRIDGE HIGHLANDS NEIGHBORHOOD SAMPLE INVENTORY SUMMARY

Total Trees | Percent of Neighborhood Total

Total Trees Inventoried: 589
Number of Species: 54
Number of Trees with Pests Observed: 9 1.53%
Number of Trees Native to Massachusetts: 352 59.76%
Location Type:

City Property 477 80.98%

Commercial 65 11.04%

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 15
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Bartlett Tree Experts

Total Trees | Percent of Neighborhood Total
Private 47 7.98%
Location:
Lawn 466 79.12%
Park 7 1.19%
Private 112 19.02%
Tree Pit 4 0.68%
Material:
Compacted Soil 120 20.37%
Planting Bed 42 7.13%
Porous Pavement 1 0.17%
Turf 426 72.33%
Condition:
Good 248 42.11%
Fair 218 37.01%
Poor 85 14.43%
Dead 38 6.45%
Age Class:
New Planting 4 0.68%
Young 231 39.22%
Semi-mature 159 26.99%
Mature 193 32.77%
Over-mature 2 0.34%

CAMBRIDGE HIGHLANDS NEIGHBORHOOD TREE DIAMETER DISTRIBUTION CHART

Tree Diameter (DBH) Distribution in Inches
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Bartlett Tree Experts

Cambridgeport Neighborhood Sample Inventory Summary

The 5% sample tree inventory resulted in 368 trees being inventoried in the sample plots
located throughout the Cambridgeport Neighborhood. The data are summarized below.

MAP OF INVENTORIED TREES IDENTIFIED IN THE CAMBRIDGEPORT NEIGHBORHOOD

% Legend

& [ neignborhood Boundary

[ sampie Piot

@ Cambridgeport - Inventoried Tree

CAMBRIDGEPORT NEIGHBORHOOD SAMPLE INVENTORY SUMMARY

Bartlett Tree Experts

Total Trees | Percent of Neighborhood Total
Private 140 38.04%
University 3 0.82%
Location:
Lawn 33 8.97%
Park 63 17.12%
Private 183 49.73%
Tree Pit 89 24.18%
Material:
Compacted Soil 131 35.60%
Grate 11 2.99%
Planting Bed 94 25.54%
Porous Pavement 6 1.63%
Turf 126 34.24%
Condition:
Good 259 70.38%
Fair 90 24.46%
Poor 18 4.89%
Dead 1 0.27%
Age Class:
New Planting 4 1.09%
Young 137 37.23%
Semi-mature 155 42.12%
Mature 72 19.57%

CAMBRIDGEPORT NEIGHBORHOOD TREE DIAMETER DISTRIBUTION CHART

Tree Diameter (DBH) Distribution in Inches
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Total Trees | Percent of Neighborhood Total

Total Trees Inventoried: 368
Number of Species: 54
Number of Trees with Pests Observed: 3 0.82%
Number of Trees Native to Massachusetts: 175 47.55%
Location Type:

City Property 185 50.27%

Commercial 40 10.87%
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Bartlett Tree Experts

East Cambridge Neighborhood Sample Inventory Summary

The 5% sample tree inventory resulted in 148 trees being inventoried in the sample plots
located throughout the East Cambridge Neighborhood. The data are summarized below.

MAP OF INVENTORIED TREES IDENTIFIED IN THE EAST CAMBRIDGE NEIGHBORHOOD
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@ East Cambridge - Inventoried Tree

EAST CAMBRIDGE NEIGHBORHOOD SAMPLE INVENTORY SUMMARY

Total Trees | Percent of Neighborhood Total
Total Trees Inventoried: 148
Number of Species: 31
Number of Trees with Pests Observed: 3 2.03%
Number of Trees Native to Massachusetts: 26 17.57%
Location Type:
City Property 87 58.78%
Commercial 35 23.65%
Private 26 17.57%

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 19
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Total Trees | Percent of Neighborhood Total
Location:
Lawn 10 6.76%
Median 3 2.03%
Park 29 19.59%
Private 61 41.22%
Tree Pit 45 30.41%
Material:
Compacted Soil 61 41.22%
Flexipave 5 3.38%
Grate 18 12.16%
Planting Bed 34 22.97%
Porous Pavement 4 2.70%
Turf 26 17.57%
Condition:
Good 81 54.73%
Fair 45 30.41%
Poor 22 14.86%
Age Class:
New Planting 4 2.70%
Young 18 12.16%
Semi-mature 55 37.16%
Mature 71 47.97%

EAST CAMBRIDGE NEIGHBORHOOD TREE DIAMETER DISTRIBUTION CHART
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Total Trees | Percent of Neighborhood Total
Bartlett Tree Experts focadion
Median 1 0.48%
Park 17 8.10%
Private 121 57.62%
Mid-Cambridge Neighborhood Sample Inventory Summary Tree Pit 71 33.81%
The 5% sample tree inventory resulted in 210 trees being inventoried in the sample plots Material:
located throughout the Mid-Cambridge Neighborhood. The data are summarized below. Compacted Soil 141 67.14%
Porous Pavement 1 0.48%
MAP OF INVENTORIED TREES IDENTIFIED IN THE MID-CAMBRIDGE NEIGHBORHOOD Turf 68 32.38%
Condition:
Good 172 81.90%
Fair 25 11.90%
[ sampie Piot Poor 8 3.81%
@ Mid-Cambridge - Inventoried Tree Dead 5 2.38%
s Age Class:
New Planting 6 2.86%
Young 51 24.29%
Semi-mature 59 28.10%
Mature 90 42.86%
Over-mature 4 1.90%

MID-CAMBRIDGE NEIGHBORHOOD TREE DIAMETER DISTRIBUTION CHART

Tree Diameter (DBH) Distribution in Inches
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Total Trees | Percent of Neighborhood Total =
Total Trees Inventoried: 210
Number of Species: 48
Number of Trees with Pests Observed: 0 0.00%
Number of Trees Native to Massachusetts: 48 22.86% 2 1 0 0
Location Type: e
City Property 88 41.90% - - 10-14 1519 2024 2529  30-34 3539 4044 4549 50+
Commercial 1 0.48% DBH CLASS
Private 121 57.62%
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Bartlett Tree Experts

MIT/Area 2 Neighborhood Sample Inventory Summary

The 5% sample tree inventory resulted in 60 trees being inventoried in the sample plots
located throughout the MIT/Area 2 Neighborhood. The data are summarized below.

MAP OF INVENTORIED TREES IDENTIFIED IN THE MIT/AREA 2 NEIGHBORHOOD

Legend
- [ neignborhood Boundary
8 [ | sampiePiot

@® MIT/Area 2 - Inventoried Tree  §

MIT/AREA 2 NEIGHBORHOOD SAMPLE INVENTORY SUMMARY

Total Trees | Percent of Neighborhood Total

Total Trees Inventoried: 60
Number of Species: 13
Number of Trees with Pests Observed: 1 1.67%
Number of Trees Native to Massachusetts: 46 76.67%
Location Type:

City Property 36 60.00%

University 24 40.00%

Location:

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 23
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Bartlett Tree Experts

Total Trees | Percent of Neighborhood Total
Median 7 11.67%
Park 4 6.67%
Private 24 40.00%
Tree Pit 25 41.67%
Material:
Compacted Soil 27 45.00%
Turf 33 55.00%
Condition:
Good 33 55.00%
Fair 21 35.00%
Poor 5 8.33%
Dead 1 1.67%
Age Class:
New Planting 5 8.33%
Young 6 10.00%
Semi-mature 35 58.33%
Mature 14 23.33%

MIT/AREA 2 NEIGHBORHOOD TREE DIAMETER DISTRIBUTION CHART

Tree Diameter (DBH) Distribution in Inches
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Bartlett Tree Experts

Neighborhood 9 Sample Inventory Summary

The 5% sample tree inventory resulted in 247 trees being inventoried in the sample plots
located throughout Neighborhood 9. The data are summarized below.

MAP OF INVENTORIED TREES IDENTIFIED IN NEIGHBORHOOD 9
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NEIGHBORHOOD 9 SAMPLE INVENTORY SUMMARY

Total Trees | Percent of Neighborhood Total
University 19 7.69%
Location:
Lawn 28 11.34%
Park 27 10.93%
Private 141 57.09%
Tree Pit 51 20.65%
Material:
Compacted Soil 80 32.39%
Planting Bed 56 22.67%
Turf 111 44.94%
Condition:
Good 178 72.06%
Fair 55 22.27%
Poor 12 4.86%
Dead 2 0.81%
Age Class:
New Planting 10 4.05%
Young 69 27.94%
Semi-mature 120 48.58%
Mature 48 19.43%

Total Trees | Percent of Neighborhood Total
Total Trees Inventoried: 247
Number of Species: 51
Number of Trees with Pests Observed: 15 6.07%
Number of Trees Native to Massachusetts: 120 48.58%
Location Type:
City Property 106 42.91%
Commercial 22 8.91%
Private 100 40.49%

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 25
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NEIGHBORHOOD 9 TREE DIAMETER DISTRIBUTION CHART

Tree Diameter (DBH) Distribution in Inches
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Bartlett Tree Experts

North Cambridge Neighborhood Sample Inventory Summary

The 5% sample tree inventory resulted in 650 trees being inventoried in the sample plots
located throughout the North Cambridge Neighborhood. The data are summarized below.

MAP OF INVENTORIED TREES IDENTIFIED IN THE NORTH CAMBRIDGE NEIGHBORHOOD
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@ North Cambridge - Inventoried Tree

NORTH CAMBRIDGE NEIGHBORHOOD SAMPLE INVENTORY SUMMARY

Total Trees | Percent of Neighborhood Total
Private 152 23.38%
Location:
Lawn 317 48.77%
Median 7 1.08%
Park 4 0.62%
Private 239 36.77%
Tree Pit 83 12.77%
Material:
Compacted Soil 187 28.77%
Planting Bed 70 10.77%
Porous Pavement 1 0.15%
Turf 392 60.31%
Condition:
Good 424 65.23%
Fair 147 22.62%
Poor 46 7.08%
Dead 33 5.08%
Age Class:
New Planting 7 1.08%
Young 244 37.54%
Semi-mature 165 25.38%
Mature 230 35.38%
Over-mature 4 0.62%

Total Trees | Percent of Neighborhood Total

Total Trees Inventoried: 650
Number of Species: 66
Number of Trees with Pests Observed: 30 4.62%
Number of Trees Native to Massachusetts: 350 53.85%
Location Type:

City Property 405 62.31%

Commercial 93 14.31%

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 27
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NORTH CAMBRIDGE NEIGHBORHOOD TREE DIAMETER DISTRIBUTION CHART

Tree Diameter (DBH) Distribution in Inches
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Bartlett Tree Experts

Riverside Neighborhood Sample Inventory Summary

The 5% sample tree inventory resulted in 193 trees being inventoried in the sample plots
located throughout the Riverside Neighborhood. The data are summarized below.

MAP OF INVENTORIED TREES IDENTIFIED IN THE RIVERSIDE NEIGHBORHOOD
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RIVERSIDE NEIGHBORHOOD SAMPLE INVENTORY SUMMARY

Total Trees | Percent of Neighborhood Total

Total Trees Inventoried: 193
Number of Species: 44
Number of Trees with Pests Observed: 0 0.00%
Number of Trees Native to Massachusetts: 69 35.75%
Location Type:

City Property 78 40.41%

Commercial 16 8.29%

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 29
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Total Trees | Percent of Neighborhood Total
Private 77 39.90%
University 22 11.40%
Location:
Lawn 34 17.62%
Private 115 59.59%
Tree Pit 44 22.80%
Material:

Compacted Soil 109 56.48%
Planting Bed 51 26.42%
Porous Pavement 2 1.04%
Turf 31 16.06%

Condition:
Good 74 38.34%
Fair 103 53.37%
Poor 14 7.25%
Dead 2 1.04%

Age Class:
Young 53 27.46%
Semi-mature 107 55.44%
Mature 33 17.10%
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RIVERSIDE NEIGHBORHOOD TREE DIAMETER DISTRIBUTION CHART

Tree Diameter (DBH) Distribution in Inches
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Bartlett Tree Experts

Strawberry Hill Neighborhood Sample Inventory Summary

The 5% sample tree inventory resulted in 532 trees being inventoried in the sample plots
located throughout the Strawberry Hill Neighborhood. The data are summarized below.

MAP OF INVENTORIED TREES IDENTIFIED IN THE STRAWBERRY HILL NEIGHBORHOOD
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@  strawberry Hill - Inventoried Tree

STRAWBERRY HILL NEIGHBORHOOD SAMPLE INVENTORY SUMMARY

Total Trees | Percent of Neighborhood Total

Total Trees Inventoried: 532
Number of Species: 45
Number of Trees with Pests Observed: 3 0.56%
Number of Trees Native to Massachusetts: 275 51.69%
Location Type:

City Property 413 77.63%

Private 119 22.37%

Location:

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 31
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Total Trees | Percent of Neighborhood Total
Lawn 387 72.74%
Park 4 0.75%
Private 117 21.99%
Tree Pit 24 4.51%
Material:
Compacted Soil 86 16.17%
Turf 446 83.83%
Condition:
Good 326 61.28%
Fair 127 23.87%
Poor 37 6.95%
Dead 42 7.89%
Age Class:
New Planting 1 0.19%
Young 273 51.32%
Semi-mature 138 25.94%
Mature 112 21.05%
Over-mature 8 1.50%

STRAWBERRY HILL NEIGHBORHOOD TREE DIAMETER DISTRIBUTION CHART

Tree Diameter (DBH) Distribution in Inches
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Bartlett Tree Experts

The Port (Area 4) Neighborhood Sample Inventory Summary

The 5% sample tree inventory resulted in 113 trees being inventoried in the sample plots
located throughout The Port (Area 4) Neighborhood. The data are summarized below.

MAP OF INVENTORIED TREES IDENTIFIED IN THE PORT (AREA 4) NEIGHBORHOOD

@ BARTLETT Legend
% D Neighborhood Boundary
E Sample Plot

@ ThePort (Area 4) - Inventoried Tree

THE PORT (AREA 4) NEIGHBORHOOD SAMPLE INVENTORY SUMMARY

Total Trees | Percent of Neighborhood Total
Private 10 8.85%
University 15 13.27%
Location:
Lawn 6 5.31%
Median 5 4.42%
Park 20 17.70%
Private 30 26.55%
Tree Pit 52 46.02%
Material:
Compacted Soil 88 77.88%
Planting Bed 15 13.27%
Porous Pavement 2 1.77%
Turf 8 7.08%
Condition:
Good 66 58.41%
Fair 31 27.43%
Poor 6 5.31%
Dead 10 8.85%
Age Class:
New Planting 1 0.88%
Young 11 9.73%
Semi-mature 38 33.63%
Mature 63 55.75%

Total Trees | Percent of Neighborhood Total

Total Trees Inventoried: 113
Number of Species: 22
Number of Trees with Pests Observed: 2 1.77%
Number of Trees Native to Massachusetts: 43 38.05%
Location Type:

City Property 71 62.83%

Commercial 17 15.04%
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THE PORT (AREA 4) NEIGHBORHOOD TREE DIAMETER DISTRIBUTION CHART
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Bartlett Tree Experts

Wellington Harrington Neighborhood Sample Inventory Summary

The 5% sample tree inventory resulted in 111 trees being inventoried in the sample plots
located throughout the Wellington Harrington Neighborhood. The data are summarized
below.

MAP OF INVENTORIED TREES IDENTIFIED IN THE WELLINGTON HARRINGTON
NEIGHBORHOOD
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@ Wwellington Hamington - Inventoried Tree
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WELLINGTON HARRINGTON NEIGHBORHOOD SAMPLE INVENTORY SUMMARY

Total Trees | Percent of Neighborhood Total
Total Trees Inventoried: 111
Number of Species: 29
Number of Trees with Pests Observed: 0 0.00%
Number of Trees Native to Massachusetts: 29 26.13%
Location Type:
City Property | 74 | 66.67%

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 35
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Total Trees | Percent of Neighborhood Total
Commercial 13 11.71%
Private 24 21.62%
Location:
Park 28 25.23%
Private 37 33.33%
Tree Pit 46 41.44%
Material:

Compacted Soil 99 89.19%
Grate 3 2.70%
Turf 9 8.11%

Condition:
Good 83 74.77%
Fair 18 16.22%
Poor 7 6.31%
Dead 3 2.70%

Age Class:
New Planting 2 1.80%
Young 3 2.70%
Semi-mature 11 9.91%
Mature 94 84.68%
Over-mature 1 0.90%

WELLINGTON HARRINGTON NEIGHBORHOOD TREE DIAMETER DISTRIBUTION CHART

Tree Diameter (DBH) Distribution in Inches

46

w
w
w
[
=
w
o
3
w
@
=
=}
z

1 2

1 0 0 0

10-14 15-19 20-24

25-29 30-34
DBH CLASS

8550 40-44 45-49 50+

Cambridge Urban Forest Management Plan: Sample Tree Inventory Summary | September 2018 | Page 36

CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



Bartlett Tree Experts

West Cambridge (Neighborhood 10) Neighborhood Sample Inventory Summary

The 5% sample tree inventory resulted in 715 trees being inventoried in the sample plots
located throughout the West Cambridge (Neighborhood 10) Neighborhood. The data are

summarized below.

MAP OF INVENTORIED TREES IDENTIFIED IN THE WEST CAMBRIDGE (NEIGHBORHOOD 10)

NEIGHBORHOOD

WEST CAMBRIDGE (NEIGHBORHOOD 10) NEIGHBORHOOD SAMPLE INVENTORY SUMMARY
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@ West Cambridge (Neighborhood 10) - Inventoried Tree

Total Trees

Percent of Neighborhood Total

Total Trees Inventoried: 715
Number of Species: 83
Number of Trees with Pests Observed: 7 0.98%
Number of Trees Native to Massachusetts: 318 44.48%
Location Type:
City Property 300 41.96%
Commercial 19 2.66%
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Total Trees | Percent of Neighborhood Total
Private 292 40.84%
University 104 14.55%
Location:
Lawn 252 35.24%
Median 15 2.10%
Park 27 3.78%
Private 394 55.10%
Tree Pit 27 3.78%
Material:
Compacted Soil 16 2.24%
Flexipave 5 0.70%
Grate 5 0.70%
Planting Bed 193 26.99%
Porous Pavement 1 0.14%
Turf 495 69.23%
Condition:
Good 480 67.13%
Fair 139 19.44%
Poor 60 8.39%
Dead 36 5.03%
Age Class:
New Planting 4 0.56%
Young 169 23.64%
Semi-mature 293 40.98%
Mature 239 33.43%
Over-mature 10 1.40%

WEST CAMBRIDGE (NEIGHBORHOOD 10) NEIGHBORHOOD TREE DIAMETER DISTRIBUTION CHART

Tree Diameter (DBH) Distribution in Inches
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Bartlett Tree Experts

City-wide Summary of the Extrapolation Out to 100%

The 5% sample was extrapolated out to 100% to provide estimates for the entire Cambridge,
MA urban forest. The data are summarized below.

CITY-WIDE SUMMARY OF THE EXTRAPOLATION OUT TO 100%

Bartlett Tree Experts

Total Trees in 5% | Estimated Tree Totals in | Percent of
Sample Inventory 100% Extrapolation Total
Neighborhood Tree Totals:
Agassiz 182 3,640 4.42%
The Port (Area 4) 113 2,260 2.74%
Cambridge Highlands 589 11,780 14.30%
Cambridgeport 368 7,360 8.94%
East Cambridge 148 2,960 3.59%
Mid-Cambridge 210 4,200 5.10%
MIT/Area 2 60 1,200 1.46%
West Cambridge (Neighborhood 10) 715 14,300 17.36%
Neighborhood 9 247 4,940 6.00%
North Cambridge 650 13,000 15.78%
Riverside 193 3,860 4.69%
Strawberry Hill 532 10,640 12.92%
Wellington Harrington 111 2,220 2.70%

Total Trees in 5% | Estimated Tree Totals in | Percent of
Sample Inventory 100% Extrapolation Total
Trees Inventoried: 4,118 82,360
Number of Species: 140
Number of Trees with Pests Observed: 80 1,600 1.94%
Number of Trees Native to 1911 38,220 46.41%
Massachusetts:
Location Type:
City Property 2,339 46,780 56.80%
Commercial 321 6,420 7.80%
Private 1,235 24,700 29.99%
University 223 4,460 5.42%
Location:
Lawn 1,541 30,820 37.42%
Median 38 760 0.92%
Park 230 4,600 5.59%
Private 1,730 34,600 42.01%
Tree Pit 579 11,580 14.06%
Material:
Compacted Soil 1,230 24,600 29.87%
Flexipave 10 200 0.24%
Grate 37 740 0.90%
Planting Bed 555 11,100 13.48%
Porous Pavement 18 360 0.44%
Turf 2,268 45,360 55.08%
Condition:
Good 2,563 51,260 62.24%
Fair 1,050 21,000 25.50%
Poor 329 6,580 7.99%
Dead 176 3,520 4.27%
Age Class:
New Planting 50 1,000 1.21%
Young 1,302 26,040 31.62%
Semi-mature 1,375 27,500 33.39%
Mature 1,358 27,160 32.98%
Over-mature 33 660 0.80%
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APPENDIX E: CITY OF CAMBRIDGE CANOPY VALUATION

Summary
Understanding an urban forest's structure, function and value can promote management decisions that will improve
human health and environmental quality. An assessment of the vegetation structure, function, and value of the
Cambridge urban forest was conducted during 2018. Data from 4117 trees located throughout Cambridge were
analyzed using the i-Tree Eco model developed by the U.S. Forest Service, Northern Research Station.

* Number of trees: 4,117

e Tree Cover: 30.47 acres

* Most common species of trees: Norway maple, locust spp, Red maple

* Percentage of trees less than 6" (15.2 cm) diameter: 46.6%

* Pollution Removal: 1351 pounds/year ($35.2 thousand/year)

e Carbon Storage: 1.441 thousand tons ($246 thousand)

* Carbon Sequestration: 38.87 tons ($6.63 thousand/year)

* Oxygen Production: 103.7 tons/year

* Avoided Runoff: 45.3 thousand cubic feet/year ($3.03 thousand/year)

* Building energy savings: N/A — data not collected

* Avoided carbon emissions: N/A — data not collected

e Structural values: $4.67 million

Ton: short ton (U.S.) (2,000 Ibs)
Monetary values $ are reported in US Dollars throughout the report except where noted.
Ecosystem service estimates are reported for trees.

For an overview of i-Tree Eco methodology, see Appendix I. Data collection quality is determined by the local data
collectors, over which i-Tree has no control.

Urban Forest Effects and Values
January 2019

Page 1 Page 2
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I. Tree Characteristics of the Urban Forest

The urban forest of Cambridge has 4,117 trees with a tree cover of Norway maple. The three most common species
are Norway maple (10.9 percent), locust spp (5.5 percent), and Red maple (5.2 percent).

r.maple (5.1%)
Morthern red :‘;H%ﬂ.ﬂ?ﬁ Red maple (5.255)

apple spp [3.5%)

White 2sh [3.13) locust spp [5.5%)

American elm [3.1%)

Tree of heaven [3.0%)

Norway mzple (10.9%)
Rhamnus spp [2.8%)

Cther [53.13%)

Figure 1, Tree species composition in Cambridge
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Figure 2, Mumber of trees in Cambridge by stratum
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Figure 3. Percent of tree population by diameter class (DBH - stem diameter at 4.5 feet)

Urban forests are composed of a mix of native and exotic tree species. Thus, urban forests often have a tree diversity
that is higher than surrounding native landscapes. Increased tree diversity can minimize the overall impact or
destruction by a species-specific insect or disease, but it can also pose a risk to native plants if some of the exotic
species are invasive plants that can potentially out-compete and displace native species. In Cambridge, about 57
percent of the trees are species native to North America, while 46 percent are native to Massachusetts. Species
exotic to North America make up 43 percent of the population. Most exotic tree species have an origin from Europe
& Asia (17 percent of the species).
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Figure 4. Percent of live tree population by area of native origin, Cambridge
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The plus sign (+) indicates the tree species is native to another continent other than the ones listed in the grouping.

Invasive plant species are often characterized by their vigor, ability to adapt, reproductive capacity, and general lack
of natural enemies. These abilities enable them to displace native plants and make them a threat to natural areas.
Five of the 140 tree species in Cambridge are identified as invasive on the state invasive species list (Massachusetts
Invasive Plant Advisory Group 2005). These invasive species comprise 17.7 percent of the tree population though
they may only cause a minimal level of impact. The three most common invasive species are Norway maple (10.9
percent of population), Tree of heaven (3.0 percent), and Black locust (1.7 percent) (see Appendix V for a complete
list of invasive species).

Page 6
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1l. Urban Forest Cover and Leaf Area

Many tree benefits equate directly to the amount of healthy leaf surface area of the plant. Trees cover about 30.47

acres of Cambridge and provide 133.3 acres of leaf area.
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Figure 5. Leaf area by stratum, Cambridge

In Cambridge, the most dominant species in terms of leaf area are Norway maple, Northern red oak, and Red maple.
The 10 species with the greatest importance values are listed in Table 1. Importance values (V) are calculated as the
sum of percent population and percent leaf area. High importance values do not mean that these trees should
necessarily be encouraged in the future; rather these species currently dominate the urban forest structure.

Table 1. Most important species in Cambridge

Percent Percent
Species Name Population Leaf Area v
Norway maple 10.9 17.2 28.1
Northern red oak 4.8 9.3 141
Red maple 5.2 6.1 11.3
Sugar maple 5.1 4.6 9.6
locust spp 5.5 4.0 9.5
American elm 31 4.6 7.6
Pin oak 2.7 43 7.0
White ash 3.1 2.7 5.8
Tree of heaven 3.0 2.0 5.0
apple spp 3.5 1.5 5.0

APPENDIX | PRELIMINARY REPORT
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Common ground cover classes (including cover types beneath trees and shrubs) in Cambridge are not available since

they are configured not to be collected.

Unknown

Figure 6. Percent of land by ground cover classes, Cambridge
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lll. Air Pollution Removal by Urban Trees

Poor air quality is a common problem in many urban areas. It can lead to decreased human health, damage to
landscape materials and ecosystem processes, and reduced visibility. The urban forest can help improve air quality by
reducing air temperature, directly removing pollutants from the air, and reducing energy consumption in buildings,
which consequently reduces air pollutant emissions from the power sources. Trees also emit volatile organic
compounds that can contribute to ozone formation. However, integrative studies have revealed that an increase in
tree cover leads to reduced ozone formation (Nowak and Dwyer 2000).

Pollution removal* by trees in Cambridge was estimated using field data and recent available pollution and weather
data available. Pollution removal was greatest for ozone (Figure 7). It is estimated that trees remove 1351 pounds of
air pollution (ozone (03), carbon monoxide (CO), nitrogen dioxide (NO2), particulate matter less than 2.5 microns
(PMZ.S)Z, and sulfur dioxide (SO2)) per year with an associated value of $35.2 thousand (see Appendix | for more
details).
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Figure 7. A | pollution r I (points) and value (bars) by urban trees, Cambridge

! Particulate matter less than 10 microns is a significant air pollutant. Given that i-Tree Eco analyzes particulate matter less than 2.5 microns (PM2.5) which is a
subset of PM10, PM10 has not been included in this analysis. PM2.5 is generally more relevant in discussions concerning air pollution effects on human health.

% Trees remove PM2.5 when particulate matter is deposited on leaf surfaces. This deposited PM2.5 can be resuspended to the atmosphere or removed during
rain events and dissolved or transferred to the soil. This combination of events can lead to positive or negative pollution removal and value depending on
various atmospheric factors (see Appendix | for more details).
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In 2018, trees in Cambridge emitted an estimated 669.8 pounds of volatile organic compounds (VOCs) (512.1 pounds
of isoprene and 157.7 pounds of monoterpenes). Emissions vary among species based on species characteristics (e.g.
some genera such as oaks are high isoprene emitters) and amount of leaf biomass. Fifty- seven percent of the urban
forest's VOC emissions were from Northern red oak and Pin oak. These VOCs are precursor chemicals to ozone
formation.?

General recommendations for improving air quality with trees are given in Appendix VIII.

3 Some economic studies have estimated VOC emission costs. These costs are not included here as there is a tendency to add positive dollar estimates of ozone
removal effects with negative dollar values of VOC emission effects to determine whether tree effects are positive or negative in relation to ozone. This
combining of dollar values to determine tree effects should not be done, rather estimates of VOC effects on ozone formation (e.g., via photochemical models)
should be conducted and directly contrasted with ozone removal by trees (i.e., ozone effects should be directly compared, not dollar estimates). In addition, air
temperature reductions by trees have been shown to significantly reduce ozone concentrations (Cardelino and Chameides 1990; Nowak et al 2000), but are not
considered in this analysis. Photochemical modeling that integrates tree effects on air temperature, pollution removal, VOC emissions, and emissions from
power plants can be used to determine the overall effect of trees on ozone concentrations.

Page 10
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V. Carbon Storage and Sequestration Trees in Cambridge are estimated to store 1440 tons of carbon ($246 thousand). Of the species sampled, Northern
red oak stores the most carbon (approximately 14.5% of the total carbon stored) and Norway maple sequesters the

Climate change is an issue of global concern. Urban trees can help mitigate climate change by sequestering most (approximately 12.8% of all sequestered carbon.)

atmospheric carbon (from carbon dioxide) in tissue and by altering energy use in buildings, and consequently altering

carbon dioxide emissions from fossil-fuel based power sources (Abdollahi et al 2000).

Trees reduce the amount of carbon in the atmosphere by sequestering carbon in new growth every year. The amount
220 = - 40

of carbon annually sequestered is increased with the size and health of the trees. The gross sequestration of A
Cambridge trees is about 38.87 tons of carbon per year with an associated value of $6.63 thousand. See Appendix | 200 A
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Figure 9. Estimated carbon storage (points) and values (bars) for urban tree species with the greatest storage,
Cambridge

Species

Figure 8. Estimated annual gross carbon sequestration {points) and value (bars) for urban tree species with the
greatest sequestration, Cambridge

Carbon storage is another way trees can influence global climate change. As a tree grows, it stores more carbon by
holding it in its accumulated tissue. As a tree dies and decays, it releases much of the stored carbon back into the
atmosphere. Thus, carbon storage is an indication of the amount of carbon that can be released if trees are allowed
to die and decompose. Maintaining healthy trees will keep the carbon stored in trees, but tree maintenance can
contribute to carbon emissions (Nowak et al 2002c). When a tree dies, using the wood in long-term wood products,
to heat buildings, or to produce energy will help reduce carbon emissions from wood decomposition or from fossil-
fuel or wood-based power plants.

Page 11 Page 12
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V. Oxygen Production

Oxygen production is one of the most commonly cited benefits of urban trees. The annual oxygen production of a
tree is directly related to the amount of carbon sequestered by the tree, which is tied to the accumulation of tree
biomass.

Trees in Cambridge are estimated to produce 103.7 tons of oxygen per year.* However, this tree benefit is relatively
insignificant because of the large and relatively stable amount of oxygen in the atmosphere and extensive production
by aquatic systems. Our atmosphere has an enormous reserve of oxygen. If all fossil fuel reserves, all trees, and all
organic matter in soils were burned, atmospheric oxygen would only drop a few percent (Broecker 1970).

Table 2. The top 20 oxygen production species.

Gross Carbon

Species Oxygen Sequestration Number of Trees Leaf Area
(ton) (ton/yr) (acre)

Norway maple 13.25 4.97 450 22.87
Northern red oak 11.85 4.44 196 12.41
locust spp 8.93 3.35 226 5.37
Pin oak 6.97 2.61 110 5.73
Red maple 5.59 2.10 216 8.11
Sugar maple 493 1.85 209 6.09
White ash 3.41 1.28 128 3.54
American elm 3.14 1.18 127 6.08
Tree of heaven 211 0.79 122 2.72
Black locust 2.07 0.78 72 2.49
apple spp 1.97 0.74 143 2.01
River birch 1.73 0.65 83 1.95
Littleleaf linden 1.70 0.64 75 3.40
Black cherry 1.70 0.64 74 1.52
Silver maple 1.51 0.57 33 2.54
European beech 1.39 0.52 24 2.17
Green ash 1.36 0.51 99 3.19
Japanese cherry 1.35 0.51 80 131
Callery pear 1.30 0.49 53 1.06
Black walnut 1.19 0.45 29 2.35
Page 13
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VI. Avoided Runoff

Surface runoff can be a cause for concern in many urban areas as it can contribute pollution to streams, wetlands,
rivers, lakes, and oceans. During precipitation events, some portion of the precipitation is intercepted by vegetation
(trees and shrubs) while the other portion reaches the ground. The portion of the precipitation that reaches the
ground and does not infiltrate into the soil becomes surface runoff (Hirabayashi 2012). In urban areas, the large
extent of impervious surfaces increases the amount of surface runoff.

Urban trees and shrubs, however, are beneficial in reducing surface runoff. Trees and shrubs intercept precipitation,
while their root systems promote infiltration and storage in the soil. The trees and shrubs of Cambridge help to
reduce runoff by an estimated 45.3 thousand cubic feet a year with an associated value of $3 thousand (see Appendix
| for more details). Avoided runoff is estimated based on local weather from the user-designated weather station. In
Cambridge, the total annual precipitation in 2015 was 35.6 inches.

LN - 550
7, L 500
T+
= L 450
Sed L 00
o L 350
%5 .
3 L 300 2
£ 150 2
e 47 z
g L 200
3
3 L 150
i1
- L 100
S
I L 50

1 L

=3 + 2 @ g o g
& & & ¥ & & K F & 3
7 G Z o s
& & & & o ¢ & e & &
) . 3 & & & 2 g
& & ¥ & Ay ¥ <
r.
*® ‘\06\ ¥ F

Species

Figure 10. Avoided runoff {points) and value (bars) for species with greatest overall impact on runoff,
Cambridge
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VII. Trees and Building Energy Use

Trees affect energy consumption by shading buildings, providing evaporative cooling, and blocking winter winds.
Trees tend to reduce building energy consumption in the summer months and can either increase or decrease
building energy use in the winter months, depending on the location of trees around the building. Estimates of tree
effects on energy use are based on field measurements of tree distance and direction to space conditioned
residential buildings (McPherson and Simpson 1999).

Because energy-related data were not collected, energy savings and carbon avoided cannot be calculated.

Table 3. Annual energy savings due to trees near residential buildings, Cambridge

Heating Cooling Total
MBTU? 0 N/A 0
MWH® 0 0 0
Carbon Avoided (pounds) 0 0 0

*MBTU - one million British Thermal Units
"MWH - megawatt-hour

Table 4. Annual savings *($) in residential energy expenditure during heating and cooling seasons, Cambridge

Heating Cooling Total
MBTU" 0 N/A 0
MWH¢ 0 0 0
Carbon Avoided 0 0 0

Based on the prices of $149.475 per MWH and $15.6414655508253 per MBTU (see Appendix | for more details)
MBTU - one million British Thermal Units
“MWH - megawatt-hour

5 Trees modify climate, produce shade, and reduce wind speeds. Increased energy use or costs are likely due to these tree-building interactions creating a
cooling effect during the winter season. For example, a tree (particularly evergreen species) located on the southern side of a residential building may produce a

shading effect that causes increases in heating requirements.

Page 15
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VIII. Structural and Functional Values

Urban forests have a structural value based on the trees themselves (e.g., the cost of having to replace a tree with a
similar tree); they also have functional values (either positive or negative) based on the functions the trees perform.

The structural value of an urban forest tends to increase with a rise in the number and size of healthy trees (Nowak et
al 2002a). Annual functional values also tend to increase with increased number and size of healthy trees. Through
proper management, urban forest values can be increased; however, the values and benefits also can decrease as the
amount of healthy tree cover declines.

Urban trees in Cambridge have the following structural values:
e Structural value: $4.67 million
e Carbon storage: $246 thousand

Urban trees in Cambridge have the following annual functional values:
e Carbon sequestration: $6.63 thousand
¢ Avoided runoff: $3.03 thousand
e Pollution removal: $35.2 thousand

e Energy costs and carbon emission values: $0
(Note: negative value indicates increased energy cost and carbon emission value)
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Figure 11. Tree species with the greatest structural value, Cambridge
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IX. Potential Pest Impacts

Various insects and diseases can infest urban forests, potentially killing trees and reducing the health, structural value
and sustainability of the urban forest. As pests tend to have differing tree hosts, the potential damage or risk of each
pest will differ among cities.Thirty-six pests were analyzed for their potential impact and compared with pest range
maps (Forest Health Technology Enterprise Team 2014) for the conterminous United States to determine their
proximity to Middlesex County. Eleven of the thirty-six pests analyzed are located within the county. For a complete
analysis of all pests, see Appendix VII.
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Figure 12. Number of trees at risk (points) and associated compensatory value (bars) for most threatening
pests located in the county, Cambridge

Beech bark disease (BBD) (Houston and O’Brien 1983) is an insect-disease complex that primarily impacts American
beech. This disease threatens 0.8 percent of the population, which represents a potential loss of $73.4 thousand in
structural value.

Butternut canker (BC) (Ostry et al 1996) is caused by a fungus that infects butternut trees. The disease has since
caused significant declines in butternut populations in the United States. Potential loss of trees from BC is 0.0 percent
(S0 in structural value).

The most common hosts of the fungus that cause chestnut blight (CB) (Diller 1965) are American and European
chestnut. CB has the potential to affect 0.0 percent of the population ($0 in structural value).

Dogwood anthracnose (DA) (Mielke and Daughtrey) is a disease that affects dogwood species, specifically flowering
and Pacific dogwood. This disease threatens 1.5 percent of the population, which represents a potential loss of $24.2

thousand in structural value.

American elm, one of the most important street trees in the twentieth century, has been devastated by the Dutch
Page 17
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elm disease (DED) (Northeastern Area State and Private Forestry 1998). Since first reported in the 1930s, it has killed
over 50 percent of the native elm population in the United States. Although some elm species have shown varying
degrees of resistance, Cambridge could possibly lose 4.3 percent of its trees to this pest (5237 thousand in structural
value).

The gypsy moth (GM) (Northeastern Area State and Private Forestry 2005) is a defoliator that feeds on many species
causing widespread defoliation and tree death if outbreak conditions last several years. This pest threatens 22.6
percent of the population, which represents a potential loss of $1.39 million in structural value.

As one of the most damaging pests to eastern hemlock and Carolina hemlock, hemlock woolly adelgid (HWA) (U.S.
Forest Service 2005) has played a large role in hemlock mortality in the United States. HWA has the potential to affect
1.0 percent of the population ($37.7 thousand in structural value).

Quaking aspen is a principal host for the defoliator, large aspen tortrix (LAT) (Ciesla and Kruse 2009). LAT poses a
threat to 5.7 percent of the Cambridge urban forest, which represents a potential loss of $175 thousand in structural
value.

The pine shoot beetle (PSB) (Ciesla 2001) is a wood borer that attacks various pine species, though Scotch pine is the
preferred host in North America. PSB has the potential to affect 3.4 percent of the population ($186 thousand in
structural value).

Winter moth (WM) (Childs 2011) is a pest with a wide range of host species. WM causes the highest levels of injury to
its hosts when it is in its caterpillar stage. Cambridge could possibly lose 48.3 percent of its trees to this pest ($2.71
million in structural value).

Since its introduction to the United States in 1900, white pine blister rust (Eastern U.S.) (WPBR) (Nicholls and

Anderson 1977) has had a detrimental effect on white pines, particularly in the Lake States. WPBR has the potential
to affect 1.5 percent of the population ($93.5 thousand in structural value).
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Appendix I. i-Tree Eco Model and Field Measurements

i-Tree Eco is designed to use standardized field data and local hourly air pollution and meteorological data to quantify
urban forest structure and its numerous effects (Nowak and Crane 2000), including:

e Urban forest structure (e.g., species composition, tree health, leaf area, etc.).

¢ Amount of pollution removed hourly by the urban forest, and its associated percent air quality improvement
throughout a year.

e Total carbon stored and net carbon annually sequestered by the urban forest.

e Effects of trees on building energy use and consequent effects on carbon dioxide emissions from power
sources.

e Structural value of the forest, as well as the value for air pollution removal and carbon storage and
sequestration.

e Potential impact of infestations by pests, such as Asian longhorned beetle, emerald ash borer, gypsy moth,
and Dutch elm disease.

Typically, all field data are collected during the leaf-on season to properly assess tree canopies. Typical data collection
(actual data collection may vary depending upon the user) includes land use, ground and tree cover, individual tree
attributes of species, stem diameter, height, crown width, crown canopy missing and dieback, and distance and
direction to residential buildings (Nowak et al 2005; Nowak et al 2008).

During data collection, trees are identified to the most specific taxonomic classification possible. Trees that are not
classified to the species level may be classified by genus (e.g., ash) or species groups (e.g., hardwood). In this report,
tree species, genera, or species groups are collectively referred to as tree species.

Tree Characteristics:

Leaf area of trees was assessed using measurements of crown dimensions and percentage of crown canopy missing.
In the event that these data variables were not collected, they are estimated by the model.

An analysis of invasive species is not available for studies outside of the United States. For the U.S., invasive species
are identified using an invasive species list (Massachusetts Invasive Plant Advisory Group 2005)for the state in which
the urban forest is located. These lists are not exhaustive and they cover invasive species of varying degrees of
invasiveness and distribution. In instances where a state did not have an invasive species list, a list was created based
on the lists of the adjacent states. Tree species that are identified as invasive by the state invasive species list are
cross-referenced with native range data. This helps eliminate species that are on the state invasive species list, but
are native to the study area.

Air Pollution Removal:

Pollution removal is calculated for ozone, sulfur dioxide, nitrogen dioxide, carbon monoxide and particulate matter
less than 2.5 microns. Particulate matter less than 10 microns (PM10) is another significant air pollutant. Given that i-
Tree Eco analyzes particulate matter less than 2.5 microns (PM2.5) which is a subset of PM10, PM10 has not been
included in this analysis. PM2.5 is generally more relevant in discussions concerning air pollution effects on human
health.

Air pollution removal estimates are derived from calculated hourly tree-canopy resistances for ozone, and sulfur and
nitrogen dioxides based on a hybrid of big-leaf and multi-layer canopy deposition models (Baldocchi 1988; Baldocchi
et al 1987). As the removal of carbon monoxide and particulate matter by vegetation is not directly related to
transpiration, removal rates (deposition velocities) for these pollutants were based on average measured values from
the literature (Bidwell and Fraser 1972; Lovett 1994) that were adjusted depending on leaf phenology and leaf area.

Page 19
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Particulate removal incorporated a 50 percent resuspension rate of particles back to the atmosphere (Zinke 1967).
Recent updates (2011) to air quality modeling are based on improved leaf area index simulations, weather and
pollution processing and interpolation, and updated pollutant monetary values (Hirabayashi et al 2011; Hirabayashi
et al 2012; Hirabayashi 2011).

Trees remove PM2.5 when particulate matter is deposited on leaf surfaces (Nowak et al 2013). This deposited PM2.5
can be resuspended to the atmosphere or removed during rain events and dissolved or transferred to the soil. This
combination of events can lead to positive or negative pollution removal and value depending on various
atmospheric factors. Generally, PM2.5 removal is positive with positive benefits. However, there are some cases
when net removal is negative or resuspended particles lead to increased pollution concentrations and negative
values. During some months (e.g., with no rain), trees resuspend more particles than they remove. Resuspension can
also lead to increased overall PM2.5 concentrations if the boundary layer conditions are lower during net
resuspension periods than during net removal periods. Since the pollution removal value is based on the change in
pollution concentration, it is possible to have situations when trees remove PM2.5 but increase concentrations and
thus have negative values during periods of positive overall removal. These events are not common, but can happen.

For reports in the United States, default air pollution removal value is calculated based on local incidence of adverse
health effects and national median externality costs. The number of adverse health effects and associated economic
value is calculated for ozone, sulfur dioxide, nitrogen dioxide, and particulate matter less than 2.5 microns using data
from the U.S. Environmental Protection Agency's Environmental Benefits Mapping and Analysis Program (BenMAP)
(Nowak et al 2014). The model uses a damage-function approach that is based on the local change in pollution
concentration and population. National median externality costs were used to calculate the value of carbon
monoxide removal (Murray et al 1994).

For international reports, user-defined local pollution values are used. For international reports that do not have local
values, estimates are based on either European median externality values (van Essen et al 2011) or BenMAP
regression equations (Nowak et al 2014) that incorporate user-defined population estimates. Values are then
converted to local currency with user-defined exchange rates.

For this analysis, pollution removal value is calculated based on the prices of $1,380 per ton (carbon monoxide),
$25,087 per ton (ozone), $2,069 per ton (nitrogen dioxide), $826 per ton (sulfur dioxide), $1,519,374 per ton

(particulate matter less than 2.5 microns).

Carbon Storage and Sequestration:

Carbon storage is the amount of carbon bound up in the above-ground and below-ground parts of woody vegetation.
To calculate current carbon storage, biomass for each tree was calculated using equations from the literature and
measured tree data. Open-grown, maintained trees tend to have less biomass than predicted by forest-derived
biomass equations (Nowak 1994). To adjust for this difference, biomass results for open-grown urban trees were
multiplied by 0.8. No adjustment was made for trees found in natural stand conditions. Tree dry-weight biomass was
converted to stored carbon by multiplying by 0.5.

Carbon sequestration is the removal of carbon dioxide from the air by plants. To estimate the gross amount of carbon
sequestered annually, average diameter growth from the appropriate genera and diameter class and tree condition
was added to the existing tree diameter (year x) to estimate tree diameter and carbon storage in year x+1.

Carbon storage and carbon sequestration values are based on estimated or customized local carbon values. For
international reports that do not have local values, estimates are based on the carbon value for the United States

(U.S. Environmental Protection Agency 2015, Interagency Working Group on Social Cost of Carbon 2015) and
converted to local currency with user-defined exchange rates.
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For this analysis, carbon storage and carbon sequestration values are calculated based on $171 per ton.

Oxygen Production:

The amount of oxygen produced is estimated from carbon sequestration based on atomic weights: net O2 release
(kg/yr) = net C sequestration (kg/yr) x 32/12. To estimate the net carbon sequestration rate, the amount of carbon
sequestered as a result of tree growth is reduced by the amount lost resulting from tree mortality. Thus, net carbon
sequestration and net annual oxygen production of the urban forest account for decomposition (Nowak et al 2007).
For complete inventory projects, oxygen production is estimated from gross carbon sequestration and does not
account for decomposition.

Avoided Runoff:

Annual avoided surface runoff is calculated based on rainfall interception by vegetation, specifically the difference
between annual runoff with and without vegetation. Although tree leaves, branches, and bark may intercept
precipitation and thus mitigate surface runoff, only the precipitation intercepted by leaves is accounted for in this
analysis.

The value of avoided runoff is based on estimated or user-defined local values. For international reports that do not
have local values, the national average value for the United States is utilized and converted to local currency with
user-defined exchange rates. The U.S. value of avoided runoff is based on the U.S. Forest Service's Community Tree
Guide Series (McPherson et al 1999; 2000; 2001; 2002; 2003; 2004; 2006a; 2006b; 2006c; 2007; 2010; Peper et al
2009; 2010; Vargas et al 2007a; 2007b; 2008).

For this analysis, avoided runoff value is calculated based on the price of $0.07 per ft3.

Building Energy Use:

If appropriate field data were collected, seasonal effects of trees on residential building energy use were calculated
based on procedures described in the literature (McPherson and Simpson 1999) using distance and direction of trees
from residential structures, tree height and tree condition data. To calculate the monetary value of energy savings,
local or custom prices per MWH or MBTU are utilized.

For this analysis, energy saving value is calculated based on the prices of $149.48 per MWH and $15.64 per MBTU.
Structural Values:

Structural value is the value of a tree based on the physical resource itself (e.g., the cost of having to replace a tree
with a similar tree). Structural values were based on valuation procedures of the Council of Tree and Landscape
Appraisers, which uses tree species, diameter, condition, and location information (Nowak et al 2002a; 2002b).

Structural value may not be included for international projects if there is insufficient local data to complete the
valuation procedures.

Potential Pest Impacts:
The complete potential pest risk analysis is not available for studies outside of the United States. The number of trees
at risk to the pests analyzed is reported, though the list of pests is based on known insects and disease in the United

States.

For the U.S., potential pest risk is based on pest range maps and the known pest host species that are likely to
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experience mortality. Pest range maps for 2012 from the Forest Health Technology Enterprise Team (FHTET) (Forest
Health Technology Enterprise Team 2014) were used to determine the proximity of each pest to the county in which
the urban forest is located. For the county, it was established whether the insect/disease occurs within the county, is
within 250 miles of the county edge, is between 250 and 750 miles away, or is greater than 750 miles away. FHTET
did not have pest range maps for Dutch elm disease and chestnut blight. The range of these pests was based on
known occurrence and the host range, respectively (Eastern Forest Environmental Threat Assessment Center; Worrall
2007).

Relative Tree Effects:

The relative value of tree benefits reported in Appendix Il is calculated to show what carbon storage and
sequestration, and air pollutant removal equate to in amounts of municipal carbon emissions, passenger automobile
emissions, and house emissions.

Municipal carbon emissions are based on 2010 U.S. per capita carbon emissions (Carbon Dioxide Information Analysis
Center 2010). Per capita emissions were multiplied by city population to estimate total city carbon emissions.

Light duty vehicle emission rates (g/mi) for CO, NOx, VOCs, PM10, SO2 for 2010 (Bureau of Transportation Statistics
2010; Heirigs et al 2004), PM2.5 for 2011-2015 (California Air Resources Board 2013), and CO2 for 2011 (U.S.
Environmental Protection Agency 2010) were multiplied by average miles driven per vehicle in 2011 (Federal
Highway Administration 2013) to determine average emissions per vehicle.

Household emissions are based on average electricity kWh usage, natural gas Btu usage, fuel oil Btu usage, kerosene
Btu usage, LPG Btu usage, and wood Btu usage per household in 2009 (Energy Information Administration 2013;
Energy Information Administration 2014)

e (02, SO2, and NOx power plant emission per KWh are from Leonardo Academy 2011. CO emission per kWh
assumes 1/3 of one percent of C emissions is CO based on Energy Information Administration 1994. PM10
emission per kWh from Layton 2004.

e (02, NOx, SO2, and CO emission per Btu for natural gas, propane and butane (average used to represent LPG),
Fuel #4 and #6 (average used to represent fuel oil and kerosene) from Leonardo Academy 2011.

e (02 emissions per Btu of wood from Energy Information Administration 2014.

e CO, NOx and SOx emission per Btu based on total emissions and wood burning (tons) from (British Columbia
Ministry 2005; Georgia Forestry Commission 2009).
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Appendix Il. Relative Tree Effects

The urban forest in Cambridge provides benefits that include carbon storage and sequestration, and air pollutant
removal. To estimate the relative value of these benefits, tree benefits were compared to estimates of average
municipal carbon emissions, average passenger automobile emissions, and average household emissions. See
Appendix | for methodology.

Carbon storage is equivalent to:
e Amount of carbon emitted in Cambridge in 1 days
¢ Annual carbon (C) emissions from 1,020 automobiles
e Annual C emissions from 418 single-family houses

Carbon monoxide removal is equivalent to:
¢ Annual carbon monoxide emissions from 0 automobiles
e Annual carbon monoxide emissions from 0 single-family houses

Nitrogen dioxide removal is equivalent to:
¢ Annual nitrogen dioxide emissions from 25 automobiles
e Annual nitrogen dioxide emissions from 11 single-family houses

Sulfur dioxide removal is equivalent to:
e Annual sulfur dioxide emissions from 103 automobiles
e Annual sulfur dioxide emissions from 0 single-family houses

Annual carbon sequestration is equivalent to:
¢ Amount of carbon emitted in Cambridge in 0.0 days
¢ Annual C emissions from 0 automobiles
e Annual C emissions from 0 single-family houses

Page 23

APPENDIX | PRELIMINARY REPORT

Appendix Ill. Comparison of Urban Forests

A common question asked is, "How does this city compare to other cities?" Although comparison among cities should
be made with caution as there are many attributes of a city that affect urban forest structure and functions, summary
data are provided from other cities analyzed using the i-Tree Eco model.

1. City totals for trees

Carbon
City % Tree Cover| Number of Trees Carbon Storage Sequestration | Pollution Removal
(tons) (tons/yr) (tons/yr)
Toronto, ON, Canada 26.6 10,220,000 1,221,000 51,500 2,099
Atlanta, GA 36.7 9,415,000 1,344,000 46,400 1,663
Los Angeles, CA 11.1 5,993,000 1,269,000 77,000 1,975
New York, NY 20.9 5,212,000 1,350,000 42,300 1,676
London, ON, Canada 24.7 4,376,000 396,000 13,700 408
Chicago, IL 17.2 3,585,000 716,000 25,200 888
Baltimore, MD 21.0 2,479,000 570,000 18,400 430
Philadelphia, PA 15.7 2,113,000 530,000 16,100 575
Washington, DC 28.6 1,928,000 525,000 16,200 418
Oakville, ON, Canada 29.1 1,908,000 147,000 6,600 190
Boston, MA 223 1,183,000 319,000 10,500 283
Syracuse, NY 26.9 1,088,000 183,000 5,900 109
Woodbridge, NJ 29.5 986,000 160,000 5,600 210
Minneapolis, MN 26.4 979,000 250,000 8,900 305
San Francisco, CA 11.9 668,000 194,000 5,100 141
Morgantown, WV 35.5 658,000 93,000 2,900 72
Moorestown, NJ 28.0 583,000 117,000 3,800 118
Hartford, CT 25.9 568,000 143,000 4,300 58
Jersey City, NJ 11.5 136,000 21,000 890 41
Casper, WY 8.9 123,000 37,000 1,200 37
Freehold, NJ 34.4 48,000 20,000 540 22
1. Totals per acre of land area
City Number of Trees/ac Carbon Storage | Carbon Sequestration Pollution Removal
(tons/ac) (tons/ac/yr) (Ib/ac/yr)
Toronto, ON, Canada 64.9 7.8 0.33 26.7
Atlanta, GA 111.6 15.9 0.55 39.4
Los Angeles, CA 19.6 4.2 0.16 13.1
New York, NY 26.4 6.8 0.21 17.0
London, ON, Canada 75.1 6.8 0.24 14.0
Chicago, IL 24.2 4.8 0.17 12.0
Baltimore, MD 48.0 11.1 0.36 16.6
Philadelphia, PA 25.1 6.3 0.19 13.6
Washington, DC 49.0 13.3 0.41 21.2
Oakville, ON, Canada 78.1 6.0 0.27 11.0
Boston, MA 335 9.1 0.30 16.1
Syracuse, NY 67.7 10.3 0.34 13.6
Woodbridge, NJ 66.5 10.8 0.38 28.4
Minneapolis, MN 26.2 6.7 0.24 16.3
San Francisco, CA 22.5 6.6 0.17 9.5
Morgantown, WV 119.2 16.8 0.52 26.0
Moorestown, NJ 62.1 12.4 0.40 25.1
Hartford, CT 50.4 12.7 0.38 10.2
Jersey City, NJ 14.4 2.2 0.09 8.6
Casper, WY 9.1 2.8 0.09 5.5
Freehold, NJ 38.3 16.0 0.44 35.3
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Appendix V. General Recommendations for Air Quality Improvement

Urban vegetation can directly and indirectly affect local and regional air quality by altering the urban atmosphere
environment. Four main ways that urban trees affect air quality are (Nowak 1995):

e Temperature reduction and other microclimate effects

e Removal of air pollutants

e Emission of volatile organic compounds (VOC) and tree maintenance emissions

e Energy effects on buildings

The cumulative and interactive effects of trees on climate, pollution removal, and VOC and power plant emissions
determine the impact of trees on air pollution. Cumulative studies involving urban tree impacts on ozone have
revealed that increased urban canopy cover, particularly with low VOC emitting species, leads to reduced ozone

concentrations in cities (Nowak 2000). Local urban management decisions also can help improve air quality.

46

Urban forest management strategies to help improve air quality include (Nowak 2000):

Strategy

Result

Increase the number of healthy trees

Increase pollution removal

Sustain existing tree cover

Maintain pollution removal levels

Maximize use of low VOC-emitting trees

Reduces ozone and carbon monoxide formation

Sustain large, healthy trees

Large trees have greatest per-tree effects

Use long-lived trees

Reduce long-term pollutant emissions from
planting and removal

Use low maintenance trees

Reduce pollutants emissions from maintenance
activities

Reduce fossil fuel use in maintaining vegetation

Reduce pollutant emissions

Plant trees in energy conserving locations

Reduce pollutant emissions from power plants

Plant trees to shade parked cars

Reduce vehicular VOC emissions

Supply ample water to vegetation

Enhance pollution removal and temperature
reduction

Plant trees in polluted or heavily populated areas

Maximizes tree air quality benefits

Avoid pollutant-sensitive species

Improve tree health

Utilize evergreen trees for particulate matter

Year-round removal of particles
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Appendix V. Invasive Species of the Urban Forest

The following inventoried tree species were listed as invasive

(Massachusetts Invasive Plant Advisory Group 2005):

on the Massachusetts invasive species list

Species Name® Number of Trees % of Trees Leaf Area Percent Leaf Area
(ac)

Norway maple 450 109 22.9 17.2

Tree of heaven 122 3.0 2.7 2.0

Black locust 72 1.7 2.5 1.9

European buckthorn 58 1.4 0.2 0.1

Sycamore maple 26 0.6 1.0 0.8

Total 728 17.68 29.25 21.94
*Species are determined to be invasive if they are listed on the state's invasive species list
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Appendix VI. Potential Risk of Pests

Thirty-six insects and diseases were analyzed to quantify their potential impact on the urban forest. As each insect/
disease is likely to attack different host tree species, the implications for {0} will vary. The number of trees at risk
reflects only the known host species that are likely to experience mortality.

Code Scientific Name Common Name Trees at Risk Value
(#) (S thousands)
AL Phyllocnistis populiella Aspen Leafminer 102 89.86
ALB Anoplophora glabripennis Asian Longhorned Beetle 1,601 1,853.41
BBD Neonectria faginata Beech Bark Disease 31 73.40
BC Sirococcus clavigignenti Butternut Canker 0 0.00
juglandacearum
BWA Adelges piceae Balsam Woolly Adelgid 3 3.83
CB Cryphonectria parasitica Chestnut Blight 0 0.00
DA Discula destructiva Dogwood Anthracnose 61 24.18
DBSR Leptographium wageneri var. Douglas-fir Black Stain Root 3 5.67
pseudotsugae Disease
DED Ophiostoma novo-ulmi Dutch Elm Disease 177 236.53
DFB Dendroctonus pseudotsugae Douglas-Fir Beetle 3 5.67
EAB Agrilus planipennis Emerald Ash Borer 228 227.21
FE Scolytus ventralis Fir Engraver 5 8.98
FR Cronartium quercuum f. sp. Fusiform Rust 0 0.00
Fusiforme
GM Lymantria dispar Gypsy Moth 931 1,388.38
GSOB Agrilus auroguttatus Goldspotted Oak Borer 0 0.00
HWA Adelges tsugae Hemlock Woolly Adelgid 40 37.71
JPB Dendroctonus jeffreyi Jeffrey Pine Beetle 0 0.00
LAT Choristoneura conflictana Large Aspen Tortrix 235 175.15
LWD Raffaelea lauricola Laurel Wilt 0 0.00
MPB Dendroctonus ponderosae Mountain Pine Beetle 50 50.93
NSE Ips perturbatus Northern Spruce Engraver 4 0.72
ow Ceratocystis fagacearum Oak Wilt 339 833.03
PBSR Leptographium wageneri var. Pine Black Stain Root Disease 0 0.00
ponderosum
POCRD Phytophthora lateralis Port-Orford-Cedar Root Disease 0 0.00
PSB Tomicus piniperda Pine Shoot Beetle 139 186.24
PSHB Euwallacea nov. sp. Polyphagous Shot Hole Borer 44 26.32
SB Dendroctonus rufipennis Spruce Beetle 68 60.67
SBW Choristoneura fumiferana Spruce Budworm 0 0.00
SOoD Phytophthora ramorum Sudden Oak Death 307 755.26
SPB Dendroctonus frontalis Southern Pine Beetle 197 233.94
SW Sirex noctilio Sirex Wood Wasp 90 135.64
TCD Geosmithia morbida Thousand Canker Disease 29 50.07
WM Operophtera brumata Winter Moth 1,989 2,709.29
WPB Dendroctonus brevicomis Western Pine Beetle 0 0.00
WPBR Cronartium ribicola White Pine Blister Rust 60 93.54
WSB Choristoneura occidentalis Western Spruce Budworm 72 74.06
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In the following graph, the pests are color coded according to the county's proximity to the pest occurrence in the
United States. Red indicates that the pest is within the county; orange indicates that the pest is within 250 miles of
the county; yellow indicates that the pest is within 750 miles of the county; and green indicates that the pest is
outside of these ranges.
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7 |Eastern
hemlock
Based on the host tree species for each pest and the current range of the pest (Forest Health Technology Enterprise 7 [Silver maple
Team 2014), it is possible to determine what the risk is that each tree species in the urban forest could be attacked by 7 [Eastern
an insect or disease.
- cottonwood
gﬁggw LlalalblkllkEllellkl-EBlEklklelkERRE|iEzllllalzleE|s 7 lelm spp
.%Eg.;"zs" <:EgmguD‘g°B5ILLLu8§&5§§202§£2m38%mggssg 7 [Blue spruce . .
17 |Quaking aspen 7 [Chinese elm .
17 |White willow 7 |Wych elm .
15 [River birch 7 |birch spp .
15 |Paper birch 7 [Black ash .
15 |Gray birch 6 [spruce spp
14 |[Eastern white I 6 [Red spruce
pine 5 |White fir |
13 |willow spp 2 Tapple spp
13 [Pussy willow 4 [Littleleaf linden
12 |Northern red 2 Black cherry .
oak
4 [Callery pear
12 |Pin oak -
4 [Flowering
12 |Norway spruce I I ] ogwood
12 SCOtCh pine 4 |Kousa dogwood
11 American e‘Im 4 |European beech| .
11 Swsmp white 2 Thawthom spp
11 ;a- I 4 [Silver linden
.Ipp?ry el 4 |Sweetgum
11 [Siberian elm
- 4 |European alder .
11 |White oak PR T .
11 [Chestnut oak T y
11 [Black oak merican
11 [Scarlet oak smoketree
4 |American beech
11 |Willow oak merican beec .
; 4 [Smoke tree
11 [European white
X 4 [Tamarack
birch - I
10 |Green ash 4 |Paradise apple
10 |Austrian pine 4 Easfm X
10 Pack pine 5 JOP orn eam|
10 |[Sweet apanese maple
mountain pine 3 |Sycamore
8 [Boxelder maple
8 |American 3 |Katsura tree
basswood 3 Frfeeman maple
8 |White spruce . 3 |Crimson king
8 [Douglas fir norway maple
8 [English oak 3 [Horse chestnut
7 |Norway maple 3 |Paperbark
7 |Red maple maple
7 [Sugar maple 3 [Hedge maple
7 |White ash 3 |maple spp
3 [Oriental spruce
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3 [Red
horsechestnut

Balsam fir
Persian silk tree
Ohio buckeye
Black walnut

rhododendron
SPP

Note:
Species that are not listed in the matrix are not known to be hosts to any of the pests analyzed.

RIN|w|lw]|w

Species Risk:

e Red indicates that tree species is at risk to at least one pest within county

e Orange indicates that tree species has no risk to pests in county, but has a risk to at least one pest within 250
miles from the county

¢ Yellow indicates that tree species has no risk to pests within 250 miles of county, but has a risk to at least one
pest that is 250 and 750 miles from the county

e Green indicates that tree species has no risk to pests within 750 miles of county, but has a risk to at least one
pest that is greater than 750 miles from the county

Risk Weight:
Numerical scoring system based on sum of points assigned to pest risks for species. Each pest that could attack tree
species is scored as 4 points if red, 3 points if orange, 2 points if yellow and 1 point if green.

Pest Color Codes:
e Red indicates pest is within Middlesex county
e Red indicates pest is within 250 miles county
e Yellow indicates pest is within 750 miles of Middlesex county
e Green indicates pest is outside of these ranges
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structural value calculation assumptions

average tree per Bartlett survey is 9.68 dbh

using trunk area formula, average tree, (red oak) with 0.7 condition and 0.7 location rating would be worth $7100
Assume 80,000 trees in Cambridge currently, so total structural value of the forest is 7100*80000

canopy acres monetary value
Current Canopy 2018 1056 $1,309,440 5,567,870 289529240
No Action - 2070 469 $581,560 2472851.354 128588270
Grow Canopy - 2070 797 $988,280 4202265.521 218517807
Reduce Loss/Grow Canopy - 2070 1040 $1,289,600 $5,483,508 285142433
Reduce Loss (by 35 to 50%)/Grow Canopy (4000 trees/y 1520 $1,884,800 $8,014,358 416746633
No Action - Accelerated climate loss scenario 433 $536,920 $1,132,817 58906465
total benefit benefit by acres
heat island benefit - annually 5,567,870 $289,529,240
annual value 1227000
annual value per acre 1161.931818
one time value - carbon 6700000
one time structural value per trunk area formula 568000000
total one time value 574700000 544223
monetary value cumulative acres one time value total value
No Action - Accelerated climate loss scenario $90,439,435 27138.4 $117,933,229 $208,372,664
No Action - 2070 $171,932,920 37304.0 $255,240,814 $427,173,735
Grow Canopy (2000 trees/yr) $268,484,485 43003.1 $433,746,117 $702,230,602
Reduce Loss (by 25%)/Grow Canopy (2000 trees/yr) $337,531,352 45087.8 $565,992,424 $903,523,777
Reduce Loss (by 35 to 50%)/Grow Canopy (4000 trees/y $488,121,781 61428.0 $827,219,697 $1,315,341,478
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APPENDIX F: ARBORICULTURAL RECOMMENDATIONS

PROPOSED MANAGEMENT CHANGES

Recommended
Prioritization (to-
date) (1= now,
2=short-term,
3=long-term)

Management Practices
that Could Be Improved

What's deficient about current practice?

What are benefits of this improvement?

What specific activities are proposed?

Tree Inventory

1

Tree Risk Assessment
1

Irrigation
2

Tree Planting Contract

Could Improve: Currently, there is a tree inventory in place that was
conducted in 2011 and updated in 2014 and the City is moving toward
having contractors that plant new trees inventory them with the
Cartegraph system. Inventories, depending on how intensively they are
managed, need to be conducted again about every 3 to 5 years and
should include existing trees, newly planted trees, and planting
opportunities. There is no formal/regular system for updating the
inventory, for when and how the inventory will be conducted again, or for
training of individuals that will be responsbile for inventorying trees.

Could Improve: Currently, tree risk assessments are conducted in an
informal manner on an as-needed basis, with residents reporting the
issues some of the times. There is no formal/regular system for assessing
trees for risk, including guidelines on the qualifications of the assessor,
when to assess, how often to assess, and what level of assessment is.

Could Improve: Currently, the City has several programs, including
contract language, in place that provide information on
irrigation/watering for newly planted trees. Outside of the contract
language, the current documentation does not provide a complete
picture of tree and shrub irrigation including written internal
documentation and procedures.

Could Improve: Currently, the City has a very detailed planting contract.
The contract does not account for additional industry specifications and
best management practices.
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A formalized tree inventory policy can help ensure that the city-owned tree inventory is kept up-to-date, remains complete,
and help ensure that accurate and consistent tree attribute information is documented. A new 100% tree inventory with
consistent data collection and trained personnel will generete a complete baseline to start off with for future management.

Formal tree risk assessment procedures would provide increased efficiency, effectiveness, thoroughness, and better
demonstrated due-diligence of managing the risks trees pose to the urban environment. The procedures would
demonstrate a detailed plan of how Cambridge addresses the risks associated with trees.

A more complete and documented tree and shrub irrigation policy will provide better clarification for City staff on the
irrigation process which will help increase survivability of new plantings and existing trees and shrubs.

The inclusion of additional specifications for industry standards and best management practices would lead to a higher
quality contract resulting in more effective tree planting and higher rates of survivability.

Develop and implement a robust tree inventory policy including: 1) determination of City goals and objectives for the policy, which should be in conjunction with the existing tree inventory procedures including a complete and up-to-date inventory of all City managed trees, 2) determination of
individual(s) responsible for oversight and enforcement of the policy, 3) determination of policy specifications including: goals and objectives; tree inventory procedures; tree inventory program, software, and equipment to be used; specifications on type of inventory to be conducted and what
trees would be included; specifications on required features to be collected including trees and potentially shrubs, stumps, and new tree planting opportunities; specifications on required attributes including tree identification, size, condition, management needs, tree work prioritzation, tree risk
assessment, and possibly measurements to help quantify environmental benefits; data quality and integrity procedures; monitoring and sampling of documented tree inventory information for oversight purposes; required qualifications of any individual involved in the tree inventory process;
descriptions of each attribute field and options if applicable; and proper documentation, 4) determination of if/when volunteers or citizens would be used including specifcations on experience and knowledge and level of training that will be needed, 5) creation of a re-inventory process including:
individual(s) responsible for carrying out the re-inventory; required qualifications for any individual involved in the re-inventory process; determination of a re-inventory schedule; specifications on requirements of the re-inventory process; specifications on proper documentation of the re-
inventory process, 6) determination of documentation procedures including how the specified program is to be utilized in the field to collect information and how that information will be entered or transferred into the main tree management program, and specifications on information requried to
be captured during all phases and aspects of the tree inventory process, 7) annual review of current version of the International Society of Arboriculture (ISA) Best Management Practices (BMP): Tree Inventories document to incorporate recent changes or modifications, and 8) annual review of
existing tree inventory policy, progess over the past year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.

Develop and implement a robust tree risk assessment policy including: 1) determination of City goals and objectives for the policy, which should be in conjunction with existing tree risk assessment practices, 2) determination of individual(s) responsible for oversight and enforcement of the policy,
3) determination of policy specifications including: goals and objectives; industry standard or practice being employeed for tree risk assessment; level of assessment; assessment techniques; assessment tools; risk mitigation recommendations and options; required qualifications of any individual
involved in the tree risk assessment process; descriptions of different types and levels of tree risk assessment and when each would be employeed; and guidelines for prioritization of tree risk assessment and mitigation recommendations; and proper documentation, 4) creation of a tree risk
assessment inspection process, in conjunction with the existing See Click Fix process, including: individual(s) responsible for carrying out the inspections; required qualifications for any individual involved in the inspection process; determination of re-inspection intervals and site conditions that may
require additional re-inspections; specifications on requirements of the inspection process; and specifications on proper documentation of the inspection process, 5) determination of documentation procedures including how information will be documented in the field and how that information
will be entered or transferred into the main tree management program; and specifications on information requried to be captured during all phases and aspects of the tree risk assessment process, 6) annual review of current versions of American National Standards Institute (ANSI) A300 Tree Risk
Assessment a. Tree Structure Assessment — Part 9 and International Society of Arboriculture (ISA) Best Management Practices (BMP): Tree Risk Assessment documents to incorporate recent changes or modifications, and 7) annual review of existing tree risk assessment policy, progess over the past
year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.

Develop and implement a robust tree and shrub irrigation policy, which should be in conjunction with the existing new tree planting contracts and irrigation and watering programs and practices, including: 1) determination of City goals and objectives for the policy, 2) determination of individual(s)
responsible for oversight and enforcement of the policy, 3) determination of policy specifications including: goals and objectives; tree and shrub assessment procedures including plant and soil sampling and anlaysis; specifications on appropriate soil moisture levels for different specimens,
locations, and during or after establishment periods; action thresholds; specifications on soil moisture monitoring equipment; specifications on irrigation equipment and systems; timing of irrigation acitivities; application procedures and areas; required qualifications of any individual involved in the
tree and shrub irrigation process; descriptions of each tree and shrub irrigation option and procedure and when each would be applied or employeed; guidelines for prioritization of, evaluation of, and additional applications of tree and shrub irrigation options and procedures; specifications on
proper documentation of irrigation procedures; and proper documentation, 4) creation of a tree and shrub irrigation needs assessment process including: individual(s) responsible for carrying out the needs assessment process; required qualifications for any individual involved in the needs
assessment process; determination of a needs assessment schedule; specifications on requirements of the needs assessment process; and specifications on proper documentation of the needs assessment process, 5) creation of a tree and shrub irrigation monitoring process including: individual(s)
responsible for carrying out the monitoring process; required qualifications for any individual involved in the monitoring process; determination of a monitoring schedule; specifications on requirements of the monitoring process; and specifications on proper documentation of the monitoring
process, 6) determination of documentation procedures including how information will be documented in the field and how that information will be entered or transferred into the main tree management program; and specifications on information requried to be captured during all phases and
aspects of the tree and shrub irrigation process, 7) annual review of current versions of: American National Standards Institute (ANSI) A300 Soil Management a. Modification, b. Fertilization, and c. Drainage — Part 2 and Transplanting — Part 6; and International Society of Arboriculture (ISA) Best
Management Practices (BMP): Soil Management for Urban Trees and Tree Planting documents to incorporate recent changes or modifications, and 8) annual review of existing tree and shrub irrigation policy, progess over the past year, and policy goals and objectives to determine if any changes,

madificatinne ar additinne are neaded
Implement additional requirements or standards into existing tree planting contract including: 1) determination of City goals and objectives for the contract, 2) determination of individual(s) responsible for oversight, enforcement, and modification of the contract, 3) contract specifications

including: goals and objectives; updating Applicable Standards section to reflect current editions and inclusion of American National Standards Institute (ANSI) A300 Transplanting — Part 6 and International Society of Arboriculture (ISA) Best Management Practices (BMP): Tree Planting; specification
that fertilizer selection will be based off of soil samples; specifications on additional soil management practices outside of the planting hole/pit when applicable, including deceompaction measures; inclusion of new root ball manipulation techniques in the Plant Root Ball section; include
specifications on appropriate drainage, evaluation techniques, and modification techniques; specifications on what information is required to be recorded in the main tree management system during the watering process; evaluation procedures for the need of staking all newly planted trees; and
evaluation process for the need of trunk wrapping during installation and establishment period, 4) annual review of current version of American National Standards Institute (ANSI) A300 Transplanting — Part 6 and International Society of Arboriculture (ISA) Best Management Practices (BMP): Tree
Planting documents to incorporate recent changes or modifications,and 5) annual review of existing tree planting contract and policy goals and objectives to determine if any changes, modifications, or additions are needed.
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Recommended
Prioritization (to-
date) (1= now,
2=short-term,
3=long-term)

Management Practices
that Could Be Improved

What's deficient about current practice? What are benefits of this improvement?

What specific activities are proposed?

Planting

Tree Injection Contracts

2
Recommended Tree
Species Planting List
2
Tree Pruning Contracts
2

Pruning

Could Improve: Currently, specifications on planting is in existing tree
planting contracts for external contractors, while there is also some
details on planting on the Public Works website. Outside of the contract
language, the current documentation does not provide a complete
picture of the planting process including written internal documentation
and procedures.

A more complete and documented tree and shrub planting policy will provide better clarification for City staff on the
planting process which will help increase survivability of new plantings.

Could Improve: Currently, the City has an individual detailed contract for The inclusion of additional specifications for industry standards, qualifications, certifications, safety requirements, and
Emerald Ash Borer injections and Dutch Elm Disease specifications process details would lead to a higher standard of contractor selection, treatment success, and overall tree care.
included in external pruning contracts for City trees in the rights-of-way

and for the parks, cemetery, and water department locations. The

written information specific to injection activities and requirements is not

as detailed as it could be as inclusion of additional industry certifications

and qualifications, and safety requirements are not present and there is

not an individual contract for Dutch EIm Disease.

Could Improve: The current recommended tree species planting list is not A formalized recommended tree species planting list process will create a healthier and more sustainable urban forest with a

reviewed and revised on a regular or consistent basis. There is no
documented evalution process of the existing list, existing tree species in
the urban forest, and updated invasive and potentially invasive species
lists.

good balance of native and non-native species to maintain diversity in a changing urban environment.

Could Improve: Currently, the City has detailed contracts for cyclic The inclusion of additional specifications for industry standards, qualifications, certifications, safety requirements, and
pruning of City trees in the rights-of-way and for the parks, cemetery, and process details would lead to a higher standard of contractor selection and overall tree care.

water department locations. The written information specific to tree

pruning activities and requirements is not as detailed as it could be as

inclusion of additional industry certifications and qualifications, and safety

requirements are not present.

Could Improve: Currently, the only documentation on tree pruning is in
existing cyclic pruning contracts for external contractors, laws and
regulations on who can prune City trees, and some basic explanations of
pruning for public consumption. The current documentation does not
provide a complete picture of the pruning process including written
internal documentation and procedures, not going into depth on what
the evaluation process is and who is involved, and does not state what
standard or best management practices followed.

on all aspects of pruning of city-owned trees and shrubs and better demonstrate due-diligence and due-process.
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A more complete and documented tree and shrub pruning policy will provide better clarification for City staff and the public

Develop and implement a tree and shrub planting policy, which should be in conjuction with existing tree planting contract specifications, including: 1) determination of City goals and objectives for the policy, which should include determination of number of trees to be planted every year that is in
line with canopy cover goals, 2) determination of individual(s) responsible for oversight and enforcement of the policy, 3) documentation of the specifications provided in the existing tree planting contract specifications with the exception of bare root planting practices, 4) creation of a tree and
shrub planting opportunity identification process, which should be done in conjunction with tree inventory activities, including: individual(s) responsible for carrying out the identification process; required qualifications for any individual involved in the identification process; determination of an
identification process schedule; specifications on requirements of the identification process; and specifications on proper documentation of the identification process, 5) creation of a tree and shrub planting inspection process, in conjunction with the existing See Click Fix process, including:
individual(s) responsible for carrying out the tree and shrub planting inspections; required qualifications for any individual involved in the tree and shrub planting inspections; determination of a tree and shrub planting inspection schedule; specifications on requirements of the tree and shrub
planting inspections; and specifications on proper documentation of the tree and shrub planting inspections, 6) determination of documentation procedures including how information will be documented in the field and how that information will be entered or transferred into the main tree
management program; and specifications on information requried to be captured during all phases and aspects of the tree and shrub planting process, 7) annual review of current versions of American National Standards Institute (ANSI) A300 Transplanting — Part 6 and International Society of
Arboriculture (ISA) Best Management Practices (BMP): Tree Planting documents to incorporate recent changes or modifications, and 8) annual review of existing planting policy, progess over the past year, and policy goals and objectives to determine if any changes, modifications, or additions are
needed.

Implement additional requirements or standards into existing injection contracts for Emerald Ash Borer and Dutch Elm Disease, including creation on an individual Dutch Elm Disease contract, for City trees in the rights-of-way and for parks, cemetery, and water department locations including: 1)
determination of City goals and objectives for the contracts, 2) determination of individual(s) responsible for oversight, enforcement, creation, and modification of injection contracts, 3) contract specifications including: goals and objectives; specification that all individuals involved in injection
activities be certified arborists through the International Society of Arboriculture (ISA) or Massachusetts Arborist Association (MAA); specification that at least one individual with the International Society of Arboriculture (ISA) Tree Risk Assessment Qualification be on-site at all times; specifications
that maintenance sheets, trainings, schedules, and insurance documentation is required to be provided for all equipment; specifically list out all American National Standards Institute (ANSI), International Society of Arboriculture (ISA), and other local, state, and federal regulations and laws that
must be adhered to; written documentation or entering into main tree management program of additional tree management needs, justification, prioritization, and tree risk assessment if applicable; removal of tree and branch removal language from injection contracts; review and comparison of
injection contract language to pruning contract language to determine consistency in like sections; specifications on how on-site inspections will be conducted including documentation procedures; and specifications on which trees will recieve injection in the current contract; 4) annual review of
current versions of: American National Standards Institute (ANSI) Z133 - Safety Requirements and federal, state, and local safety regulations; American National Standards Institute (ANSI) A300 Integrated Vegetation Management a. Electric Utility Rights-of-Way — Part 7, Tree Risk Assessment — Part
9, Integrated Pest Management — 10; and International Society of Arboriculture (ISA) Best Management Practices (BMP): Tree Injection, Tree Risk Assessment, and Integrated Vegetation Management documents to incorporate recent changes or modifications, and 5) annual review of existing tree
injection contracts, policy goals and objectives, and chemical and treatment documentation to determine if any changes, modifications, or additions are needed.

Develop a robust recommended tree species planting list program including: 1) determination of City goals and objectives for the program, which should include recommended tree species as well as prohibited species, 2) determination of individual(s) responsible for oversight, implementation,
modification, and potential enforcement of program specifications, 3) creation of a tree species review process that would include: review of current species diversity in the urban forest; review of current recommended tree species planting list including review of literature on species tendancies;
review of existing and potential invasive tree species lists for the Cambridge and Massachusetts area; and review of performance of existing trees and recommended tree species that have been recently planted to evaluate success and failure, 4) creation of a community-wide education system
built off of the existing recommended tree species list but should be expanded to include invasive and prohibited species and could also include the benefits each species provides, 5) creation of a monitoring process including: individual(s) responsible for carrying out the monitoring; determination
of a monitoring schedule; specifications on requirements of the monitoring process including when and how the monitoring will be conducted; specifications on proper documentation of the monitoring process, 6) determination of documentation procedures including how information will be
documented in the field; how that information will be entered or transferred into the main tree management program; and specifications on information requried to be captured during all the monitoring visits, and 7) annual review of existing recommended tree species planting list program to
determine if there should be any changes, modifications, or additions.

Implement additional requirements or standards into existing pruning contracts for City trees in the rights-of-way and for parks, cemetery, and water department locations including: 1) determination of City goals and objectives for the contracts, including potentially evaluating the inclusion of
designation of trees to be pruned in a year based off tree needs, age, and pruning type in conjuction with current determination procedures, 2) determination of individual(s) responsible for oversight, enforcement, and modification of pruning contracts, 3) contract specifications including: goals
and objectives; specification that all individuals involved in pruning activities be certified arborists through the International Society of Arboriculture (ISA) or Massachusetts Arborist Association (MAA); specification that at least one individual with the International Society of Arboriculture (ISA) Tree
Risk Assessment Qualification be on-site at all times; specifications that maintenance sheets, trainings, schedules, and insurance documentation is required to be provided for all equipment; specifically list out all American National Standards Institute (ANSI), International Society of Arboriculture
(ISA), and other local, state, and federal regulations and laws that must be adhered to; written documentation or entering into main tree management program of additional tree management needs, justification, prioritization, and tree risk assessment if applicable; removal of Dutch Elm Disease
injection specifications from pruning contract; review and comparison of injection contract language to pruning contract language to determine consistency in like sections; descripctions of additional City tree removal and storm response policies that should be adhered to besides language in the
pruning contract; specifications on how on-site inspections will be conducted including documentation procedures; specifications on what types of trees will recieve what type of pruning including descriptions of goals and objectives; and provide clarification on tree removal for if/when the
Contractor will conduct removals and what the decision process is, 4) annual review of current versions of: American National Standards Institute (ANSI) Z133 - Safety Requirements and federal, state, and local safety regulations; American National Standards Institute (ANSI) A300 Pruning — Part 1,
Integrated Vegetation Management a. Electric Utility Rights-of-Way — Part 7, Tree Risk Assessment — Part 9; and International Society of Arboriculture (ISA) Best Management Practices (BMP): Tree Pruning, Utility Pruning of Trees, Tree Risk Assessment, and Integrated Vegetation Management
documents to incorporate recent changes or modifications, and 5) annual review of existing pruning contracts and policy goals and objectives to determine if any changes, modifications, or additions are needed.

Develop and implement tree and shrub pruning policies in addition to existing external pruning contracts and existing practices including: 1) determination of City goals and objectives for the policy, 2) determination of individual(s) responsible for oversight and enforcement of the policy, 3)
determination of policy specifications including: goals and objectives; tree and shrub evaluation procedures; action thresholds; specifications on types of pruning methods and cuts; determining amount of pruning; timing of pruning activities; required qualifications of any individual involved in the
tree and shrub pruning process; descriptions of each pruning method and when each would be employeed; guidelines for prioritization of pruning including tree risk assessment; establishment of pruning crews responsible for different pruning types, locations, and/or in response to storms; and
proper documentation, 4) creation of a tree and shrub pruning evaluation process, in conjunction with the existing See Click Fix process, including: individual(s) responsible for carrying out the pruning evaluations; required qualifications for any individual involved in the pruning evaluations;
determination of a pruning evaluation schedule; and specifications on requirements of the pruning evaluations; specifications on proper documentation of the pruning evaluations, 5) determination of documentation procedures including how information will be documented in the field and how
that information will be entered or transferred into the main tree management program; and specifications on information requried to be captured during all phases and aspects of the tree and shrub pruning process, 6) annual review of current versions of American National Standards Institute
(ANSI) A300 Pruning — Part 1 and International Society of Arboriculture (ISA) Best Management Practices (BMP): Tree Pruning documents to incorporate recent changes or modifications, and 7) annual review of existing pruning policy, progess over the past year, and policy goals and objectives to
determine if any changes, modifications, or additions are needed.
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Recommended

Prioritization (to-

date) (1= now,

2=short-term, Management Practices

3=long-term) that Could Be Improved What's deficient about current practice? What are benefits of this improvement? What specific activities are proposed?
Tree and Shrub Could Improve: The City has some documentation on tree preservation, A more expansive, detailed, and formalized tree and shrub preservation policy will make preservation more important for Develop and implement tree and shrub preservation policies in addition to existing regulations, laws, and practices including: 1) determination of City goals and objectives for the policy, 2) determination of individual(s) responsible for oversight and enforcement of the policy, 3) determination of
Preservation (outside of but mainly as it is related to construction/development projects. There is the City and citizens throughout the urban forest at all times and not just during construction/development projects. A additional policy specifications including: goals and objectives; establishment of criteria for different levels of tree and shrub classification and potential impacts on level of preservation activities, monitoring, and damages; tree and shrub evaluation procedures based off of up-to-date inventory
construction/development no formal independent tree preservation policy or guidelines to help preservation policy will help maintain and/or improve the existing urban forest, canopy cover, tree and shrub health, and information; specifications on preservation activities and methods including activities not allowed; specifications on required preservation signage and information required; required qualifications of any individual involved in the preservation of trees and shrubs; descriptions of each preservation
projects) guide the City and Citizens on maintaining trees including the potential ~ treesand shrubs including potentially historic specimens. activitiy or method and when each would be applied or employeed; guidelines for prioritization of, evaluation of, and additional need of preservation activities; and proper documentation, 4) creation of additional tree and shrub preservation materials for for internal, contractor, citizen, and
for creating a historic tree definition and enforcement, damages, and neighborhood education, 5) creation of a tree and shrub preservation monitoring process including: specimens that would be included in monitoring activities; individual(s) responsible for carrying out the monitoring; required qualifications for any individual involved in the preservation process;
1 specific tree protection activities and monitoring outside of determination of a monitoring and inspection schedule in general and on an individual project basis; specifications on requirements of the monitoring and inspection process; and specifications on proper documentation and reporting of the monitoring and inspection process, 6) determination of
construction/development projects. documentation procedures including how information will be documented in the field and how that information will be entered or transferred into the main tree management program; and specifications on information requried to be captured during all phases and aspects of the tree preservation

policy, 7) annual review of current versions of American National Standards Institute (ANSI) A300 and International Society of Arboriculture (ISA) Best Management Practices (BMP) documents to incorporate recent changes or modifications, and 8) annual review of existing tree and shrub
preservation policy, progess over the past year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.

Tree Information Could Improve: The new program Cartegraph is still being implemented. Having one system for documenting tree information creates the most effective way to maintain, update, and manage tree  Continue to implement, review, and train staff on the Cartegraph system, including contractors, with very specific and streamlined information to be documented on a regular basis
Documentation/Managem Cartegraph will need to be a requirement for all parties involved with tree information. Requiring all parties involved with tree management to utilize the system will help keep all tree related
ent Software management to utilize and maintain. Review of existing tree information information up-to-date and accurate and help share the responsibility for managing the large amount of information. Having
1 demonstrated inconsistencies in attribute fields and how, when, and who one system, with a standard list of attributes and how to measure and record that information will create efficiency and
documented tree information. accuracy and lead to a larger trained force to document tree information.
Tree and Shrub Could Improve: Currently, the only documented infrastructure The ability to have up-to-date and accurate accounting of all current and potential tree and shrub infrastructure interactions Develop and implement a robust tree and shrub infrastructure interaction program including: 1) determination of City goals and objectives for the program, which should be in conjunction with current grate monitoring and root management activities, 2) determination of individual(s) responsible
Infrastructure Interaction interactions are tree grates and that process is conducted by numerous  can help provide increased efficiency and effectiveness when planning mitigation efforts, help prevent damage to trees for oversight and enforcement of the program, 3) determination of program specifications including: goals and objectives; a tree and shrub evaluation process; tree or shrub species and size; type of infrastructure interaction; action threshold and tree risk assessment procedures; management
individuals. There are numerous infrastructure interactions that don't increasing health and longevity, help reduce infrastructure damage and their associated repair costs, and help reduce the specifications; required qualifications of any individual involved in the tree and shrub infrastructure interaction program; description of tree and shrub infrastructure interaction including when different types of management would be employeed; guidelines for prioritization of work including tree
seem to be accounted for, there is no formalized inspection and risks associated with tree and infrastructure interactions. risk assessment results and level of or damage to infrastructure; and proper documentation, 4) creation of a tree and shrub infrastructure interaction monitoring process including: individual(s) responsible for carrying out the monitoring; required qualifications for any individual involved in the
monitoring process, and there is no standarized documentation. monitoring process; determination of monitoring intervals and site conditions that may require additional monitoring visits; specifications on requirements of the monitoring process including recommendations and tree risk assessment; and specifications on proper documentation of the
3 monitoring process, 5) determination of documentation procedures including how information will be documented in the field and how that information will be entered or transferred into the main tree management program; and specifications on information requried to be captured during the

tree and shrub infrastructure interaction monitoring process, and 6) annual review of existing tree and shrub infrastructure interaction program, progess over the past year, and program goals and objectives to determine if any aspect of the program needs any changes, modifications, or additions.

Stump Removal/Grinding  Could Improve: Stump removal/grinding is currently conducted in-house A more formalized stump removal/grinding program would create efficiences in handling stump removal/grinding by having Develop a more robust stump removal/grinding program including: 1) determination of City goals and objectives for the program, 2) determination of individual(s) responsible for oversight and enforcement of the program, 3) determination of program specifications including: goals and objectives;
and are generally handled at one time or in a large group. Stump grinding regularly scheduled days and a consistent crew. Having stumps addressed more regularly would also help eliminate the risk an evaluation process to determine the need for removal including tree risk assessment; location and infrastruture details; details on the species and size of the stump; specifications on equipment needed; required qualifications of any individual involved in the stump removal/grinding process;
could be conducted on a more regular basis and with a dedicated crew to that stumps pose to pedestrians and provide opportunities to use those locations in a quicker fashion. and guidelines for prioritization of work including tree risk assessment results; and proper documentation, 4) creation of a monitoring process, in conjunction with the existing See Click Fix process, including: individual(s) responsible for the monitoring process; monitoring intervals; specifications on
create efficiences. requirements of the monitoring process; and specifications on proper documentation of the monitoring process, 5) determination of documentation procedures including how information will be documented in the field and how that information will be entered or transferred into the main tree

management program; and specifications on information requried to be captured during the all phases and aspects of the stump removal/grinding program, and 6) annual review of existing stump removal/grinding program, progess over the past year, and program goals and objectives to
determine if any aspect of the program needs any changes, modifications, or additions.

Tree Removal Could Improve: A partial tree removal policy is in place with brief A more complete and documented tree removal policy will provide better clarification for City staff and the public on all Develop and implement a robust tree removal policy including: 1) determination of City goals and objectives for the policy, which should be in conjuction with existing tree removal procedures, tree hearing notice procedures, and state laws, 2) determination of individual(s) responsible for
explanations of when public trees can be removed and tree hearing aspects of removal of city-owned trees and better demonstrate due-diligence and due-process. oversight and enforcement of the policy, 3) determination of policy specifications including: goals and objectives; tree evaluation process for determination of the need for tree removal including tree risk assessment; type of management recommended; potential quantification of environmental
notices. The current documentation does not provide a complete picture benefits provided; evaluation of number of requests for removal and past work conducted on the tree; required qualifications of any individual involved in the tree removal process; description of the tree removal process including when different techniques or equipment should be used; and
of the tree removal process including not going into depth on what the guidelines for prioritization of work including tree risk assessment results; and proper documentation, 4) creation of a more robust and detailed tree removal evaluation process, in conjunction with the existing See Click Fix process, including: individual(s) responsible for carrying out the evaluation;
tree removal evaluation process is and who is involved, does not state required qualifications for any individual involved in the evaluation process; specifications on requirements of the evaluation process; tree risk assessment and standards or practices used; management recommendations and specifications; specifications on the re-evaluation process if removal is

3 what standard or best management practice is used to determine a not recommended; and specifications on proper documentation of the inspection process, 5) determination of level/type of information or report to be provided to citizen, neighborhood, company, or institution requesting removal, if applicable, 6) determination of documentation procedures
hazard tree, and does not state what happens if a tree removal request is including how information will be documented in the field and how that information will be entered or transferred into the main tree management program; and specifications on information requried to be captured during all phases and aspects of the tree removal process, 7) more detailed
not approved. information on the entire tree removal process incorporated into the Public Works website including: process steps; tree risk assessment standards or practices used; and alternatives to tree removal, and 8) annual review of existing tree removal policy including changes to state laws, progess over

the past year, and policy goals and objectives to determine if any aspect of the policy needs any changes, modifications, or additions.
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Recommended

Prioritization (to-

date) (1= now,

2=short-term, Management Practices
3=long-term) that Could Be Improved

What's deficient about current practice? What are benefits of this improvement?

What specific activities are proposed?

Soil Management for
Urban Trees and Shrubs

Integrated Pest
Management

Tree Tourism

Staffing

Could Improve: Soil management currently only consists of incorporation Propert soil management can help increase tree and shrub longevity, establishment, growth, and health in urban soils that
of Biochar and soil specifications for new plantings. Soil management for are often times not ideal for tree and shrub growth.

established trees and additional aspects of soil management have not

been implemented.

Could Improve: Pest management currently only consists of City Integrated pest management can help increase the survivability, appearance, value, structure, and health of trees and shrubs
contracts for tree injections for Emerald Ash Borer and Dutch Elm Disease in the landscape. Proper management can help reduce stress to the plants leading to better health and longevity.

for specific trees. Additional aspects of integrated pest management, Integrated pest management can also lead to less tree and shrub loss due to pests and diseases and could increase the
including additional species for management, have not been number of species available to Cambridge to plant if they would have pest management provided.

implemented.

Could Improve: Currently, there are several tours and events, including A more robust tree tourism program will lead to more community awareness of the exisitng tree population, history as it

for the Tree City USA program, in Cambridge where trees are a part of the relates to the trees, and provide avenues for visitors to learn more about the trees in Cambridge and specifically draw
program. There is no formal tree tourism program specific to trees or the tourists for the trees. These activities could also provide avenues for more funding for the urban forestry program and public
urban forest. awareness.

Could Improve: Currently, the City feels they need more staff to create an An increase in the size of the forestry staff would decrease the time it takes to close out work-orders and increasing Citizen,
additional in-house crew because it can take several weeks to months to neighborhood, and City satisfaction with the forestry department and overall urban forestry program. Increasing staff will
close our work orders. There is also not enough staff t to properly also increase efficiency in existing programs and operations and provide the ability to create and implement new programs
oversee existing external contractor contracts and oversee the new to improve the overall urban forest.

planting program adequately. As new programs or policies are put in

place, the existing staff will not be large enough to properly oversee and

implement them.
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Develop and implement a robust soil management for urban trees and shrubs policy including: 1) determination of City goals and objectives for the policy, which should be in conjunction with the existing new planting and management during construction projects practices, 2) determination of
individual(s) responsible for oversight and enforcement of the policy, 3) determination of policy specifications including: goals and objectives; soil assessment procedures including sampling and anlaysis; specifications on appropriate soil conditions including pH and compaction; action thresholds;
specifications on modification options and procedures including mulching, timing of modification options and procedures; application procedures and areas; specifications on how fertilizer and biological agents should be handled and stored; required qualifications of any individual involved in the
soil management for urban trees process; descriptions of each mitigation option and procedure and when each would be applied or employeed; guidelines for prioritization of, evaluation of, and additional applications of modification options and procedures; and guidelines on soil conservation;
and proper documentation, 4) creation of a tree and soil monitoring and inspection process including: individual(s) responsible for carrying out the monitoring and inspections; required qualifications for any individual involved in the monitoring and inspection process; determination of a
monitoring and inspection schedule; specifications on requirements of the monitoring and inspection process; and specifications on proper documentation of the monitoring and inspection process, 5) determination of documentation procedures including how information will be documented in
the field and how that information will be entered or transferred into the main tree management program; and specifications on information requried to be captured during all phases and aspects of the soil management for urban trees process, 6) annual review of current versions of American
National Standards Institute (ANSI) A300 Soil Management a. Modification, b. Fertilization, and c. Drainage — Part 2 and International Society of Arboriculture (ISA) Best Management Practices (BMP): Soil Management for Urban Trees documents to incorporate recent changes or modifications, and
7) annual review of existing soil management for urban trees policy, progess over the past year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.

Develop and implement a robust integrated pest management policy including: 1) determination of City goals and objectives for the policy, which should be in conjunction with the existing external contacts for Emerald Ash Borer and Dutch Elm Disease injections, 2) determination of individual(s)
responsible for oversight and enforcement of the policy, 3) determination of policy specifications including: goals and objectives; action thresholds; specifications on control tactics and options; timing of control applications and rates; application procedures and areas; specifications on how
chemical and biological agents should be handled and stored; required qualifications of any individual involved in the integrated pest management process; descriptions of each control tactic and when each would be applied or employeed; guidelines for prioritization of, evaluation of, and
additional applications of control measures; and proper documentation, 4) creation of a tree and shrub monitoring and inspection process including: individual(s) responsible for carrying out the monitoring and inspections; required qualifications for any individual involved in the monitoring and
inspection process; determination of a monitoring and inspection schedule; specifications on requirements of the monitoring and inspection process; and specifications on proper documentation of the monitoring and inspection process, 5) determination of documentation procedures including
how information will be documented in the field and how that information will be entered or transferred into the main tree management program; and specifications on information requried to be captured during all phases and aspects of the integrated pest management process, 6) annual review
of current versions of American National Standards Institute (ANSI) A300 Integrated Pest Management — Part 10 and International Society of Arboriculture (ISA) Best Management Practices (BMP): Integrated Pest Management documents to incorporate recent changes or modifications, and 7)
annual review of existing integrated pest management prolicy, progess over the past year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.

Develop a tree tourism program including: 1) determination of City goals and objectives for the program, which should be done in conjuction with the existing Tree City USA program and tours and events, 2) determination of individual(s) responsible for oversight and operation of the program, 3)
determination of individual(s) responsible for outreach and working directly with City, state, and regional tourism officials, 4) identification and analysis of additional local, state, regional, national, and potentially international tourism events and activities that the City could be involved with
including Earth Day and Arbor Day, 5) determination of program specifications including: goals and objectives; continual evaluation of the Cambridge tourism website and calendar for events where the trees and urban forest could be involved and highlighted; potential creation of a community
calendar on the Public Works webiste dedicated to upcoming tree and urban forest events; determination of trees in the urban forest that could be used for tourism activities including historic trees, trees on historic properties, unique specimens, and state champion trees; identification of external
partners and relationships that could assist with tourism acitivites and promotions including international tree and plant society organizations; specifications on how trees and urban forest would be promoted as tourism articles including: signage, interactive webiste, and dedicated tree tours; and
creation of tree tourism promotional materials which may include flyers, websites, social media, software applications, and television and radio outlets, and 6) annual review of existing tree tourism program, progess over the past year, and program goals and objectives to determine if any changes,
modifications, or additions are needed.

Develop and implement a robust staffing policy including: 1) determination of City goals and objectives for the policy, which should be in conjunction with the existing staff and staffign procedures, 2) determination of individual(s) responsible for oversight and implementation of the policy, 4)
determination of individual(s) responsible for determining need of additional staff members in specific areas, 5) determination of policy specifications including: goals and objectives; written staff descriptions, job responsibilities, and flow chart, including in all necessary languages and forms;
regularly scheduled urban forest program evaluations and meetings, including assessment of See Click Fix request close out times, to determine the need for hiring additional staff which should include supervisor to crew member ratios; specifications on determining what activities will required
external contractors and when those determinations will be made; determination of programs that require individual supervisors including one for all tree and shrub planting programs, external contract oversight and evaluation, citizen and neighborhood involvement and acitivies, and safety
requirements and standards; formalized training programs; determination of trainings to be conducted by external consultants; determination of external trainings required for staff; specifications on support that will be provided to staff for obtaining and maintaining required professional
qualifications and credentials; and proper documentation and reporting procedures; and required qualifications of any individual involved in any aspect of tree and urban forest management including internal staff and external contractors, 6) creation of a performance review process including:
individual(s) responsible for carrying out the performance reviews; required qualifications for any individual involved in the performance review process; determination of a performance review schedule; specifications on requirements of the performance review process including specific tasks and
operations to be reviewed; and specifications on proper documentation of the performance review process, 7) determination of documentation procedures including: justification for additional staff; job descriptions and required qualifications;cperformance reviews; and specfications on
information requried to be captured during all phases and aspects of the staffing process, and 8) annual review of existing staffing policy, progess over the past year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.
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Recommended

Prioritization (to-

date) (1= now,

2=short-term, Management Practices

What specific activities are proposed?

3=long-term) that Could Be Improved What's deficient about current practice? What are benefits of this improvement?
Safety Standards and Could Improve: Safety standards, requirements, and policies are not Documented safety standards, requirements, and policies help to create a safe working environment. Internal standards
Requirements described or explained in a manual, handbook, or guideline book for staff provide a plan to follow that can assist with up-to-date training, retraining, and formal documentation of all aspects of the
members. safety program creating a safer work environment and help reduce accidents.
Managing Trees During Could Improve: The City does have a written Tree Protection during Management of trees during all phases of consturction/development projects can assist with proper selection of trees to
Construction Construction document and David Leftcourt does present on this topic to protect and preserve, increase likelihood of tree survival during and after the project through proper protection techniques,

all contractors in the spring. The written document could be improved by reduce tree loss from projects or project related loss after the project, and help preserve design intent.
providing more detail and specifications on the entire tree preservation
process including more information on tree protection plan and work
1 schedule specifications, proper signage, details on the size of the tree
protection area and how to calculate it, etc.

Citizen and Neighborhood Could Improve: Currently, the City has a See Click Fix program, Adopt-A-  Citizen and neighborhood level involvement with the urban forest can help create community level support for the care and
Involvement Tree program, Tree Planting programs, Forestry programs, and the Public preservation of the entire urban forest. Involving citizens and entire neighborhoods in certain aspects of the decision-
Works website in place to provide ways for citizens and neighborhoods to making process, goal setting, responsibility and work, and future of the trees and urban forest can help create buy-in and a
get and stay involved. There are numerous additional ways that citizens feeling of ownership which can help strengthen the urban forest and entire urban forest program.
and neighborhoods could be more involved outside of requesting work,
requesting new trees, establishing a commerative tree, or aiding in the
watering of trees.

Tree Donations and Could Improve: Currently, the City has a Commerative Tree program Tree donation and commerative tree programs can be further developed and implemented to provide funding for planting

Commerative Trees where you can have a tree planted to mark a significant event. The new trees or to provide funding for care for existing trees. These programs can calso provide an avenue for citizens,
existing program does not take into account existing trees or provide very companies, etc. to be more involved with the trees in the urban forest and increase overall management and sustainability.
much information on the program.

Storm Response Could Improve: Currently, the City has some detail on storm response on A more complete and documented storm response policy will provide better clarification for City staff and the public on all
the Public Works website and is also covered to a limited degree in the aspects of storm response and better demonstrate due-diligence and due-process.
existing external pruning contracts. The current documentation does not
provide a complete picture of the storm response process including not
going into depth on what the evaluation process is and who is involved.

Green and Sustainability =~ Could Improve: Currently, the City has green and sustainability initiatives, A more robust green and sustainability initiatve program could provide benchmarks for the City and its external contractors
Initiative Program like the Green Fleet inititative and an ordinance for leaf blowers, that to meet that can help guide and influence city-wide tree management so that all practices become more sustainable and
have to do with becoming more green and sustainable as far as emissions. produce fewer emissions to help meet City goals.
These initiatives could be expanded to more oeprating areas of the urban
forest program.
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Develop and implement a robust safety standards and requirements policy including: 1) determination of City goals and objectives for the policy, which should be in conjunction with the existing safety standard and requirement policies including existing language in external contracts, 2)
identification and analysis of all applicable safety standards and requirements with all aspects of managing trees and an urban forest, 3) determination of individual(s) responsible for oversight and enforcement of the policy, 4) determination of individual(s) responsible for individual portions of the
policy including: training personnel; conducting safety meetings; and conducting safety audits, 5) determination of policy specifications including: goals and objectives; written safety procedures, in all necessary languages and forms, for all aspects of tree and urban forest management including
appropriate personal protection equipment; display of written safety goals, objectives, standards, requirements, and benefits where all staff can see and/or read; formalized training programs including: regularly scheduled safety meetings, job briefings, trainings and re-trainings on all equipment
and procedures; determination of trainings to be conducted by external consultants; determination of external safety trainings required for staff; specifications on support that will be provided to staff for obtaining and maintaining required safety and professional qualifications and credentials; and
proper documentation and reporting procedures; and required qualifications of any individual involved in any aspect of tree and urban forest management including internal staff and external contractors, 6) creation of a safety audit process including: individual(s) responsible for carrying out the
safety audit; required qualifications for any individual involved in the safety audit process; determination of a safety audit schedule; specifications on requirements of the safety audit process inclduing details on auditing indivdiuals, contractors, work sites, equipment, and vehicles; specifications on
proper documentation of the safety audit process, 7) determination of documentation procedures including how information will be documented during safety meetings, inspections of equipment, field safety audits, safety trainings, and safety violations; and specfications on information requried
to be captured during all phases and aspects of the safety standards and requirements process, 8) annual review of current versions of the American National Standards Institute (ANSI) Z133 - Safety Requirements and federal, state, and local safety regulations documents to incorporate recent
changes or modifications, and 9) annual review of existing safety standards and requirements policy, progess over the past year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.

Develop and implement managing trees during construction policies in addition to existing regulations, laws, and practices including: 1) determination of City goals and objectives for the policy, 2) determination of individual(s) responsible for oversight and enforcement of the policy, 3)
determination of additional policy specifications including: goals and objectives; inclusion of City staff in the planning, design, pre-construction, construction, and post-construction phases; site assessment procedures including review of plans, impacts, and tree protection measures and materials;
specifications on requirements of ridged fence materials and construction; tree protection and critical root zone calculations based on tree species, condition, and age; additional pre-construction management including for soils and soil protection, pests, diseases, and irrigation; specifications on
required tree protection signage including size, locations, and information required; required qualifications of any individual involved in the management of trees and shrubs during the construction process; descriptions of each construction management option and procedure and when each
would be applied or employeed; guidelines for prioritization of, evaluation of, and additional applications of construction management procedures and operations; and proper documentation and reporting procedures, 4) creation of a tree and shrub monitoring and inspection process including:
individual(s) responsible for carrying out the monitoring and inspections; required qualifications for any individual involved in the monitoring and inspection process; determination of a monitoring and inspection schedule in general and on an individual project basis; specifications on requirements
of the monitoring and inspection process; specifications on proper documentation and reporting of the monitoring and inspection process, 5) determination of documentation procedures including: how information will be documented in the field and how that information will be entered or
transferred into the main tree management program; specifications on information requried to be captured during all phases and aspects of the managing trees during construction process, 6) annual review of current versions of American National Standards Institute (ANSI) A300 Management of
Trees and Shrubs During Site Planning, Site Development, and Construction — Part 5 and International Society of Arboriculture (ISA) Best Management Practices (BMP): Managing Trees During Construction documents to incorporate recent changes or modifications, and 7) annual review of existing
soil management for urban trees policy, progess over the past year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.

Develop a more robust citizen and neighborhood involvement program including: 1) determination of City, citizen, and neighborhood goals and objectives for the program, which should be done in conjuction with existing programs, 2) determination of individual(s) responsible for oversight and
operation of the program, which should include citizen and neighborhood representatives as well as City staff, 3) creation of a citizen and neighborhood involvement community calendar including scheduled meetings and programs, 4) creation of a community educational component and
specifications which may include: social applications; tree information pages or documents; and promotional materials covering benefits of trees or possibly a newsletter, 5) citzen and neighborhood involvement and responsibilities in the areas of: updating tree information; managing new tree
plantings; continutation of existing established programs; and monitoring of trees, 6) specifications on potential incentives for citizen and neighborhood involvement in tree management related activities, and 7) annual review of existing citizen and neighborhood involvement program, progess
over the past year, and program goals and objectives to determine if any changes, modifications, or additions are needed.

Develop a more robust tree donation and commerative tree program including: 1) determination of City goals and objectives for the program, which should be done in conjuntion with the existing commerative tree program, 2) determination of individual(s) responsible for oversight,
administration, and operation of the program, 3) determination of program specifications including: goals and objectives; review of existing commerative tree program; determination of existing trees that are eligible for the tree donation program and how/if new plantings would be
accommodated; the existing monetary level of donation required and if monetary levels will be different based on if it is an existing tree or new planting, or based on tree species, size, or location; determination of where the monetary donations will go and what types of tree related activities it can
be spent on; level of public notification and involvement; creation of a tree donation website, form, or flyer and system to track all information and requests; specifications on what/how much information can be be conveyed with the donation and how the donor, City, and citizens can interact with
that information; specifications on whether the usage of tree plaques, stakes, or signs will be used and their specifications; and guidelines for timing and prioritizaton of donations, 4) creation of a monitoring process including: individual(s) responsible for carrying out the monitoring and
inspections; determination of a monitoring schedule; specifications on requirements of the monitoring process; specifications on proper documentation of the monitoring process; and specifications on the level of information, if any, to be provided back to the tree donor following monitoring visits
and how the information will be conveyed, 5) determination of documentation procedures including how information will be documented in the field and how/if that information will be entered or transferred into the main tree management program; and specifications on information requried to
be captured during monitoring visits, and 6) annual review of existing tree donation and commerative tree program, progess over the past year, and program goals and objectives to determine if any changes, modifications, or additions are needed.

Develop and implement a more robust storm response program, which should be done in conjuction with existing storm response language in external pruning contracts, including: 1) determination of City goals and objectives for the program, 2) determination of individual(s) responsible for
oversight and enforcement of the program, 3) determination of program specifications including: goals and objectives; inspection procedures; action thresholds including thresholds for when City staff or external contractors would be used; specifications on types of recommendations and
mitigation following existing City tree management policies; required qualifications of any individual involved in the storm response process; descriptions of each work or mitigation type and when each would be employeed; guidelines for prioritization of work including tree risk assessment;
establishment of City crews responsible for response to storms and their responsibilities; and proper documentation, 4) creation of a storm response inspection process, in conjunction with the existing See Click Fix process, including: individual(s) responsible for carrying out the storm response
inspections; required qualifications for any individual involved in the storm response inspections; determination of a storm response inspection schedule and route; specifications on requirements of the storm response inspections; and specifications on proper documentation of the storm response
inspections, 5) determination of documentation procedures including how information will be documented in the field and how that information will be entered or transferred into the main tree management program; and specifications on information requried to be captured during all phases and
aspects of the storm response process, and 6) annual review of existing storm response program, contract language, and program goals and objectives to determine if any changes, modifications, or additions are needed.

Implement a more robust green and sustainability initiative program including: 1) determination of City goals and objectives for the program, which should include the existing initiatives, ordinances, and quantification of the environmental benefits provided by the canopy cover, 2) determination
of individual(s) responsible for oversight, enforcement, identification, and implemention of green and sustainability initiative program, 3) determination of specifications including: goals and objectives; benchmarks and progess measurement protocols; and when and where new green and
sustainability initiatives will be in effect, including when City staff and external contractors have to abide by program policies, 4) creation of promotional materials which may include: informative flyers; adding to existing Public Works websites; social media; and television and radio outlets, and 5)
annual review of existing green and susttainability initiative program, progess over the past year, and program goals and objectives to determine if any changes, modifications, or additions are needed.
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Recommended
Prioritization (to-
date) (1= now,
2=short-term,
3=long-term)

Management Practices
that Could Be Improved

What's deficient about current practice?

What are benefits of this improvement?

What specific activities are proposed?

Documentation of
Policies/Programs

Management Practices
that Could be
Implemented

Integrated Vegetation
Management

Private Tree Care and
Oversight

Tree and Shrub Root
Management

Tree Lightning Protection
Systems

Currently, the City has very few policies and programs documented in a

written format.

Not a current practice

Not a current practice

Not a current practice

Not a current practice
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Complete and thorough documentation of City management practices would provide a baseline for accounting and program
evaluation, provide training materials for City staff, and provide clear and specific documenation for all parties involved with
trees and tree management.

Integrated vegetation management can promote sustainable tree and plant communities and prevent invasive and other
unwanted trees and plants from establishing in management areas, helping to reduce management costs and creating a
more sustainable urban forest.

More City involvement with private tree care activities could lead to better overall success of City management practices,
better preservation of trees throughout the entire City, the potential for larger-scale efforts to improve and protect the
entire urban forest, and a potenital healthier and more sustainable urban forest.

Propert treeand shrub root management can assist with tree stability, maintain tree health, increase longevity, and help with
managing root interaction with infrastructure.

Lightning protection systems can help protect vulnerable trees from damage or death from lightning strikes by providing a
preferred path to the ground for lightning. Some protection can be provided to buildings that are close to tall trees with
lightning protection systems installed.

Create an internal management policies/programs operating manual including: 1) determination of City goals and objectives for the manual, 2) documentation of all appropriate operating policies/programs (i.e. human resources, safety procedures, best management practices including descriptive
steps, and training documentation) for City staff and external contractors, 3) determination of the individual(s) and their qualifications, training, or experience that will be responsible for creation of, updating, and training City staff and external contractors on the appropriate aspects of the manual,
4) determination of the individual(s) responsible for oversight of policy/program adherence, 5) specifications on how and when documentation of City staff and external contractor adherence to policies/programs will be conducted, 6) annual policies/programs self-assessment to guage
effectiveness of City staff and external contractor adherence to stated policies and programs, and 7) annual review of existing policies/procedures to evaluate their effectiveness and appropriateness, issues over the past year, and goals and objectives to determine if any changes, modifications, or
additions are needed

Develop and implement an integrated vegetation management policy including: 1) determination of City goals and objectives for the policy, which should be inconjuction with existing utility pruning specifications and require that the contractor have a utility vegetation manager be involved, 2)
determination of individual(s) responsible for oversight and enforcement of the policy, 3) determination of policy specifications including: goals and objectives; tree and shrub evaluation process for determination of the need for integrated vegetation management including determined action
thresholds and site evaluations; specifications on appropriate control methods and when each method would be employeed; required qualifications of any individual involved in the integrated vegetation management process; guidelines for prioritization of management applications; and proper
documentation, 4) creation of a monitoring and inspection process including: individual(s) responsible for carrying out the monitoring and inspections; required qualifications for any individual involved in the monitoring and inspection process; determination of a monitoring and inspection
schedule; specifications on requirements of the monitoring and inspection process; and specifications on proper documentation of the monitoring and inspection process, 5) determination of documentation procedures including how information will be documented in the field and how that
information will be entered or transferred into the main tree management program; and specifications on information requried to be captured during all phases and aspects of the integrated vegetation management process, 6) annual review of current versions of American National Standards
Institute (ANSI) A300 Integrated Vegetation Management a. Electric Utility Rights-of-Way — Part 7 and International Society of Arboriculture (ISA) Best Management Practices (BMP): Integrated Vegetation Management documents to incorporate recent changes or modifications, and 7) annual
review of existing integrated vegetation management prolicy, progess over the past year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.

Develop an initial private tree care and oversight policy including: 1) determination of City goals and objectives for the policy, which should include community programs or hearings for the citizens and neighborhoods, 2) determination of whether implemented activities will be guidelines or treated
as City policy or regulations; what form enforcement will take; and damages/fines if guidelines, policies, or regulations are not adhered to, 3) determination of individual(s) responsible for oversight, implementation,and enforcement of policies or regulations and/or presentation of guidelines, 4)
determination of areas of private tree care and oversight that the City would like to initially implement which may include: determination of tree species to have oversight over; tree locations to have oversight over; tree sizes to have oversight over; creation of new tree protection
policies/guidelines or expansion of existing city policies to private property construction projects; and creation of new tree removal policies/guidelines or expansion of existing city policies to private property, 4) creation of a community-wide education and feedback system to cover all aspects of
City oversight for private tree care including documentation, explanations, and specifications for activities that the City will provide oversight for on private property; and a feedback and evaluation program, 5) specifications on potential incentives for adhering to established guidelines, policies, or
regulations, 6) determination of documentation procedures including how information will be documented in the field and how/if that information will be entered or transferred into the main tree management program; and specifications on information requried to be captured during all phases
and aspects of private tree care that the City is providing oversight for, and 7) annual review of existing private tree care and oversight policy, progess over the past year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.

Develop and implement a robust tree and shrub root management policy including: 1) determination of City goals and objectives for the policy, which should be in conjunction with established root management procedures for new plantings and management of trees on constuction/development
sites, 2) determination of individual(s) responsible for oversight and enforcement of the policy, 3) determination of policy specifications including: goals and objectives; tree and shrub evaluation process; type of management needed; action threshold and tree risk assessment procedures;
management specifications; required qualifications of any individual involved in the tree and shrub root management process; description of tree and shrub root management including when different types of management would be employeed; and guidelines for prioritization of work including
tree risk assessment results and level of or damage to infrastructure, 4) creation of a tree and shrub root inspection process including: individual(s) responsible for carrying out the inspections; required qualifications for any individual involved in the inspection process; determination of re-
inspection intervals and site conditions that may require additional re-inspections; specifications on requirements of the inspection process; and specifications on proper documentation of the inspection process, 5) determination of documentation procedures including how information will be
documented in the field and how that information will be entered or transferred into the main tree management program; and specifications on information requried to be captured during all phases and aspects of the tree and shrub root management process, 6) annual review of current versions
of American National Standards Institute (ANSI) A300 Root Management - Part 8 and International Society of Arboriculture (ISA) Best Management Practices (BMP): Root Management documents to incorporate recent changes or modifications, and 7) annual review of existing tree root
management policy, progess over the past year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.

Develop and implement a robust tree lightning protection system policy including: 1) determination of City goals and objectives for the policy, 2) determination of individual(s) responsible for oversight and enforcement of the policy, 3) determination of policy specifications including: goals and
objectives; tree evaluation process for determination of the need of a lightning protection system including tree risk assessment; type of system; system specifications; maintenance specification; required qualifications of any individual involved in the tree lightning protection process; description
of tree lightning protection systems including when each system would be employeed; guidelines for prioritization of work including tree risk assessment results; and proper documentation, 4) creation of a lightning protection system inspection process including: individual(s) responsible for
carrying out the inspections; required qualifications for any individual involved in the inspection process; determination of reinspection intervals and site conditions that may require additional reinspections; specifications on requirements of the inspection process; and specifications on proper
documentation of the inspection process, 5) determination of documentation procedures including how information will be documented in the field and how that information will be entered or transferred into the main tree management program; and specifications on information requried to be
captured during all phases and aspects of the tree lightning protection system process, 6) annual review of current versions of American National Standards Institute (ANSI) A300 Lightning Protection - Part 4 and International Society of Arboriculture (ISA) Best Management Practices (BMP): Tree
Lightning Protection Systems documents to incorporate recent changes or modifications, and 7) annual review of existing tree lightning protection system policy, progess over the past year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.
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Recommended
Prioritization (to-
date) (1= now,
2=short-term,
3=long-term)

Management Practices
that Could Be Improved

What's deficient about current practice?

What are benefits of this improvement?

What specific activities are proposed?

Tree Supplemental Support Not a current practice
Systems

Tree and Shrub Not a current practice
Fertilization

Recycled/Reclaimed Water Not a current practice
Usage Program

Wildlife Management Not a current practice
Urban Wood Waste Not a current practice
Utilization

Urban Forest Canopy Cover Not a current practice
Goal

City-wide Tree and Shrub  Not a current practice
Management Plan
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Tree supplemental support systems can help reduce the risk of tree or tree part failure, lower the overall risk rating for a
tree, increase the survivability of a tree, increase the longevity of a tree or tree part, and can provide options to help
maintain an existing tree versus tree removal.

Proper fertilization can improve soil conditions and help provide essesntial elements that are lacking in urban soils. Trees
and shrubs can have increased survivability, increased growth, possible improved fruiting and flowering, better health, better
longevity, and an increased ability to resists pest and disease attack with proper fertilization.

The use of recycled/reclaimed water can reduce the amount of potable water in the landscape. Reducing the amount of
potable water used in the landscape makes more available for human consumption, can help reduce the amount needed in
the landscape if water resources become limited, and could help reduce water costs.

Taking into consideration the wildlife (i.e. birds) that may utilize the trees and urban forest in the goals, objectives, and work
tree work that is conducted can lead to a more sustainable ecosystem. Wildlife is an important part of the urban forest and
ecosystem and can provide additional benefits, a healthier entire ecosystem, and provide tourism opportunities when
planned for.

Urban forest wood waste utilization has been identified as an essential component of the sustainable urban forest
management system. Utilizing this material as a valuable resource rather than treating it as a waste can have both
environmental and economic benefits including; environmental sustainability, the avoidance of disposal or tipping fees, the
opportunity to generate products for use elsewhere in the community, and avoidance of shipping or transportation costs.

An urban forest canopy cover goal provides a benchmark for the City to meet that can help guide and influence city-wide
tree management so that the goal can be achieved.

An initial city-wide management plan conveys all information collected during a tree inventory including stand dynamics, risk
related information, and tree work recommendations and priorities in an easy to understand document and in a format that
provides a path for where tree management should begin. The management plan can also include environmental benefit
quantification information, future planting opportunities, and budget information. The inital management plan can then
become the baseline and can be updated and modified as information is provided.

Develop and implement a robust tree supplemental support system policy including: 1) determination of City goals and objectives for the policy, 2) determination of individual(s) responsible for oversight and enforcement of the policy, 3) determination of policy specifications including: goals and
objectives; tree evaluation process for determination of the need of a supplemental support system including tree risk assessment, type of system; system specifications; maintenance specifications; required qualifications of any individual involved in the tree supplemental support system process;
descriptions of cabling, bracing, guying, and propping systems including when each system would be employeed; guidelines for prioritization of work including tree risk assessment results; and proper documentaiton, 4) creation of a tree supplemental support system inspection process including:
individual(s) responsible for carrying out the inspections; required qualifications for any individual involved in the inspection process; determination of reinspection intervals and site conditions that may require additional reinspections; specifications on requirements of the inspection process;
specifications on proper documentation of the inspection process, 5) determination of documentation procedures including how information will be documented in the field and how that information will be entered or transferred into the main tree management program; and specifications on
information requried to be captured during all phases and aspects of the tree supplemental support system process, 6) annual review of current versions of American National Standards Institute (ANSI) A300 Supplemental Support Systems — Part 3 and International Society of Arboriculture (ISA)
Best Management Practices (BMP): Tree Support Systems: Cabling, Bracing, Guying, and Propping documents to incorporate recent changes or modifications, and 7) annual review of existing tree supplemental support system policy, progess over the past year, and policy goals and objectives to
determine if any changes, modifications, or additions are needed.

Develop and implement a robust tree and shrub fertilization policy including: 1) determination of City goals and objectives for the policy, 2) determination of individual(s) responsible for oversight and enforcement of the policy, 3) determination of policy specifications including: goals and
objectives; tree and shrub evaluation process for determination of the need of fertilization including soil testing and plant analysis; specifications on fertilizer selectio; timing of applications and fertilizer rates; application procedures and areas; specifications on how fertilizer should be handled and
stored; and proper documentation; required qualifications of any individual involved in the tree and shrub fertilization process; descriptions of fertilizers and when each would be applied; guidelines for prioritization of applications; and proper documentation, 4) creation of a tree and shrub
monitoring and inspection process including: individual(s) responsible for carrying out the monitoring and inspections; required qualifications for any individual involved in the monitoring and inspection process; determination of a monitoring and inspection schedule; specifications on requirements
of the monitoring and inspection process; and specifications on proper documentation of the monitoring and inspection process, 5) determination of documentation procedures including: how information will be documented in the field and how that information will be entered or transferred into
the main tree management program; and specifications on information requried to be captured during all phases and aspects of the tree and shrub fertilization process, 6) annual review of current version of the American National Standards Institute (ANSI) A300 Soil Management a. Modification,
b. Fertilization, and c. Drainage — Part 2 and International Society of Arboriculture (ISA) Best Management Practices (BMP): Tree and Shrub Fertilization documents to incorporate recent changes or modifications, and 7) annual review of existing tree and shrub fertilization polivy, progess over the
past year, and policy goals and objectives to determine if any changes, modifications, or additions are needed.

Determine an urban forest canopy cover goal policy including: 1) determination of City goals and objectives for the policy, which may include the quantification of the environmental benefits provided by the canopy cover, 2) determination of the desired urban forest canopy cover percentage
including cover on city-owned, private, commercial, and institutional property; and a total combined percentage, 3) determination of a year when the urban forest canopy cover goal is desired to be met, 4) specifications on how canopy cover will be determined including city boundaries land cover
type time of year to be measured; and programs, software, equipment, or procedures to be followed to measure canopy cover, 5) determination of documentation procedures including how information will be documented in the field and how that information will be entered or transferred into
the main tree management program; and specifications on information requried to be captured during all phases and aspects of the urban forest canopy cover process, and 6) annual review of existing canopy cover, progess over the past year, and policy goals and objectives to determine if any
changes, modifications, or additions are needed.

Develop and implement a city-wide tree and shrub management plan including: 1) determination of City goals and objectives for the management plan which should take into account urban forest canopy cover goals, 2) determination of the management level and details each property type (city-
owned, public, commercial, institutional) within the City boundaries will receive, 3) documentation of all aspects of tree and shrub management (i.e. pruning, removal, supplemental support systems, soil management,and tree risk assessment) including which trees require which type of
management, tree location, tree identification, and prioritization, 4) determination of the individual(s) that will be responsible for creation of and updating the management plan, 5) determination of the individual(s) that will be responsible for tracking annual progress toward management plan
goals and objectives, 6) specifications on how and when documentation of City staff and external contractor adherence to policies/procedures will be conducted, 7) annual self-assessment of progress toward management plan goals and objectives, and 8) annual review of the existing management
plan to evaluate its effectiveness and appropriateness; progress towards goals and objectives; issues over the past year; and policy goals and objectives to determine if any changes, modifications, or additions are needed.
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APPENDIX G: CLF CAMBRIDGE UFMP PUBLIC OPINION SURVEY
RESULTS

Introduction & Methodology

A public opinion survey was conducted to collect information about Cambridge residents’ opinions on the urban forest to help inform
the development of the Urban Forest Master Plan. This report represents the results of the survey among 1,643 respondents between
the dates of September 5, 2018 to December 6, 2018. The survey was completed by respondents primarily online using the SurveyHero
platform. A screenshot of the online survey interface is included below.

Respondents were asked a series of questions related to the urban forest in Cambridge as well as optional demographic questions. Some
respondents chose to exit the survey before completion and therefore not all questions have the same sample size.

Survey questions were designed to answer four key research questions:

What are Cambridge residents’ perceptions of existing tree canopy condition?
What are Cambridge residents’ awareness of existing programs and policies?
What are Cambridge residents’ attitudes toward tree preservation and growth?

How do perceptions and awareness differ by neighborhood and housing tenure?

These survey results are based on a self-selected sample, not a random sample and therefore may not be representative of all residents.
The survey was made available online through the Department of Public Works website in eight languages. However, only six surveys
were completed in a language other than English including four in Spanish, one in Bengali, and one in Mandarin. The survey was
promoted through city newsletters and on social media.

Additionally, the project team hand collected several dozen hard copy surveys from English classes at the Cambridge Community
Learning Center. Some surveys were also collected via I[Pad at the City of Cambridge Parking Day and the Department of Public
Works cookout in Riverside Press Park. Finally, the project team conducted outreach by email to 60 community organizations and
neighborhood associations.

61 CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



Screenshot of Public Opinion Survey

CAMBRIDGE URBAN FOREST SURVEY
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Cambridge Neighborhoods

'

CAMBRIDGE URBAN FOREST SURVEY

In your opinion, how would you rate the health of trees in
your neighborhood? *

In your opinion, which best describes the amount of trees in
your neighborhood? *

In your opinion, which best describes the overall number of
trees in the City of Cambridge? *

In your opinion, how do Cambridge's trees contribute to the

following items? *
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Survey Results

1. What neighborhood do you live in?

Agassiz Area 2/MIT
. 3% 9
West Cambridge 1%
18% Cambridgeport
/ 11%

Wellington-Harrington

4% East Cambridge
9%
Strawberry Hill
4% Cambridge Highlands
. . 1%
Riverside
4%
The Port Mid-Cambridge
4% 11%

North Cambridge Nonr:;ldent Neighborhood Nine
(o]

14% 12%
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Follow up for respondents who indicated in question one they do not live in Cambridge:
What is your interest in taking this survey?

| am considering moving
to Cambridge

None of the above 3% I go to school in Cambridge

3% / 8%

I have friends or family in
Cambridge
18%

I work in/

Cambridge
68%

2. Do yourent or own your home?

Other
3%

Rent
28%

Own
69%
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Too few trees

In your opinion, how would you rate the health of trees in your neighborhood?

Excellent
6%

Very Good
37%

Fair
44%

Poor/

8% | dont know
5%

In your opinion, which best describes the amount of trees in your neighborhood?

Too many trees
7 \

Enough trees
39%

57%

| dont know
2%
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5.

6.

65

In your opinion, which best described the overall number of trees in the City of Cambridge?

Too many trees
1%

Enough trees

19%

| —

Too few trees
72%

I dont know
8%

In your opinion, how do Cambridge’s trees contribute to the following items?

Provide shade and cooling
Reduce flooding

Increase property values
mprove residents' quality of life
Reduce energy costs

Reduce air and noise pollution

Add beauty to my surroundings

0% 20%

m | dont know ®No, notatall

40%

Somewhat

60% 80%

M Yes, greatly

100%

7. Should the City of Cambridge have laws about removing and replacing trees?

| dont know
18%

No
7%

Yes
75%

Follow up for respondents who answered “yes” in question seven:
To what types of properties should these laws apply?

Private property (private residences,

| dont know businesses, institutions)

New construction projects (new
buildings or public spaces)

Public property (city or state-owned
land, parks, sidewalks, streets)

Trees on both private
and public property

All of the above
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8. Please tell us whether you were aware of each program or whether you have participated in them

Tree replacement

Request a new tree

Back of sidewalk program

Commemorative tree program

0% 20% 40% 60% 80% 100%

M Yes, | was aware of this program prior to this survey
B No, | was not aware of this program

| have used this program

Program descriptions provided to respondents:

Tree replacement: the city will plant a new tree on the sidewalk in front of your home at no cost to you
if one was removed.

Request a new tree: if you do not have a tree on the sidewalk in front of your home and you would like
to have one, the city will inspect the area and determine if a public tree can be planted.

Back of sidewalk program: if there is no space for a tree on the sidewalk in front of your home, you can
request the city plant one on your private property at no cost to you. You are responsible for ongoing
maintenance.

Commemorative tree program: you can have a tree planted to honor a person, important event, or
other idea for a $200 fee.
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9. To what degree are you aware that the city has opportunities for residents to volunteer to take care

of public trees?

Very aware
13%

Not at all aware
41%

Somewhat aware
46%

Follow up for respondents who answered “somewhat aware” or “very aware” in question nine:
Have you ever volunteered your time to take care of public trees?

Yes
27%
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10. Please tell us how much you agree or disagree with the following statements

The city should have laws that protect large,
healthy trees on public property

The city should have laws that protect large,
healthy trees on private property

The city should use more resources to maintain
and protect existing trees

The city should have laws about removing trees l
during construction that guide proposals for

The city should prioritize resources for other .
services over tree planting and maintenance

Private property owners should make decisions
about trees on their property without input from
the city

All new construction should be required to

plant new trees on-site if existing trees cannot
be preserved

The city should incentivize, not require, tree
planting and maintenance on private property

The city should provide resources for residents
to plant trees on their private property

0% 20% 40%

M Strongly Agree I Agree M | dont know W Disagree

67

60% 80%

B Strongly Disagree

100%

11. In your opinion, which of the following should the city prioritize to protect and grow the Cambridge
Urban Forest?

None of these
1%

| dont know

2%
Both planting _
new trees and Planting new
preserving trees
existing trees 4%
88%
Preserving
existing trees

5%

12. In your opinion, how important is it that new trees be planted in the following locations?

In parks and public green spaces

Outside of new residential, commercial and
retail development being built

On large campuses like universities and
hospitals

Along public sidewalks and streets

On individual private properties

0% 20% 40% 60% 80% 100%

H Not important 7 Somewhat important  Very important
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13. In your opinion, what is the single most important location to plant new trees?

In parks and public
green spaces

Along public
sidewalks and

streets N

On individual private properties
R

\ On large campuses like

universities and hospitals

Outside of new residential,
commercial and retail
development being built

Optional Demographic Information

At the end of the survey, we asked respondents if they were willing to provide optional demographic
information to help to city meet its goal of ensuring that the survey is “as representative and inclusive as
possible to reflect the voices and views of all Cambridge residents.” This portion of the survey collected
information on resident age, gender, race, ethnicity, and income. Approximately 1,286 respondents
answered at least one demographic question. Some respondents chose not to answer all demographic
questions so the sample size was not equal.

1. Whatis your age?
65 years or older
28%

Prefer not to say
1%

Under 18 years old
0%
18-24 years old
3%

25-34 years old

55-64 yearsold | 14%

21%

45-54 years old / 35-44 years old
16% 17%
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2. How would you describe yourself?

| do not identify as
female, male, or

transgender
0%

Female 30%
69%
Non-binary
0%
Prefer not to say
Transgender 1%
0%

3. Which of the following best describes you?

Prefer to self-describe
4%

Prefer not to say
5%

Asian
0
Black or African American
3% Native Hawaiian or
Other Pacific Islander
0%

American Indian or
Alaska Native
0%

White
84%



4. Are you of Hispanic, Latinx, or Spanish origin? Select Cross Tabulations

Question #3 by respondent’s neighborhood: “In your opinion, how would you rate the health of trees in
your neighborhood?”

No
94%
Neighborhood 1 don’t know Poor Fair Very Good Excellent
Prefer to self- Agassiz 4% 4% 48% 42% 2%
dezc,/"o'be Area 2/MIT 11% 0% 21% 53% 16%
\ Cambridge Highlands 10% 5% 38% 43% 5%
Prefer not to say X
3% Cambridgeport 6% 5% 45% 38% 7%
v East Cambridge 5% 24% 41% 25% 6%
es
3% Mid-Cambridge 4% 6% 45% 41% 5%
Neighborhood Nine 5% 6% 48% 35% 6%
North Cambridge 4% 11% 49% 31% 6%
Riverside 6% 12% 46% 29% 6%
Strawberry Hill 7% 9% 46% 33% 5%
i i ?
5. What is your annual household income? The Port 59 10% 1% 1% 2%
Wellington-Harrington 9% 5% 42% 37% 8%
West Cambridge 3% 5% 2% 43% 6%

$100,000 - $120,000
Prefer not to say 15%

22%

Responses from East Cambridge and Area 2/MIT residents as compared to citywide responses
$30,000 - $44,999

5% 60% 60%
$45,000 - $54,999 Area 2/MIT
4% 50% 50%
I East Cambridge

- $55,000- $74,999 40% e
7% g
0 - . «++ee. Citywide average

$75,000 - $99,999 30% 30%

Over $120,000 0%

0, 0 .. 0.
32% 20% o . 20%

Less than $30,000 .,
5%

10% . 10%
| | "

Poor Fair Very Good Excellent | don’t know

.
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Question #4 by respondent’s neighborhood: “In your opinion, which best describes the amount of trees Question #7 by neighborhood: “Should the City of Cambridge have laws about removing and replacing

in your neighborhood?” trees?”
Neighborhood | don’t know Too few Enough Too many
Agassiz 0% 56% 40% 4% Responses to question 7 by neighborhood
Area 2/MIT 5% 53% 42% 0%
Cambridge Highlands 0% 52% 43% 5% 90%
Cambridgeport 2% 57% 39% 1% ? 83% 81%
80% 77% 77% 76% 76%
East Cambridge 1% 75% 19% 5% ° 71% o T2% 7% 73%
Mid-Cambridge 2% 53% 43% 1% 70% 63% o7%
Neighborhood Nine 1% 55% 44% 1% 60%
North Cambridge 2% 64% 31% 2% 50%
Riverside 3% 48% 48% 2% 240%
Strawberry Hill 2% 46% 47% 5% 30%
The Port 2% 72% 24% 2% 0
0,

Wellington-Harrington 2% 68% 29% 2% 20%
West Cambridge 3% 46% 51% 0% 10%

0%

X
,b‘;’\«, \@6 ,b(\g; Qoé .\&’3 S & e \S,g, l\{,’\be R D o & %00 3 &
Responses from East Cambridge, The Port, Wellington-Harrington, and West Cambridge residents as Yo V) S & $ & > $ K2 & & & S
& & S s ¢ &S
compared to citywide responses N & &0 &(,’b b’@ 0{(\ \Q(;b @& XN (&
. S < S
*o‘\b SR R ® . &
80% 80% & ¥ $e§\\
20% N East Cambridge 70%
N N ®|don'tknow ENo M Yes
60% mmmm The Port 60%
50% mmmm \Vellington-Harrington 50%
40% West Cambridge 40%
30% 30%
eseese Citywide Average
20% 20%
10% 10%
0% h"""""'"—"_ 0%
Too few Enough Too Many 1 don't know
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Question #13 by neighborhood: “In your opinion, what is the single most important location to plant Key Findings

new trees?”
Health and Quantity of Existing Trees

Public Parks & Individual Large New

Neighborhood . green private & . . . . . .
sidewalks/streets space properties CAMPUses construction Respondents were split on the perception of the health of trees in their neighborhood. About
42 percent of respondents said the health of trees was “very good” or “excellent” and 53
Agassiz 52% 22% 2% 2% 22% percent said the health of trees was “fair” or “poor.”
Area 2/MIT 37% 47% 0% 16% 0%
Cambridge Highlands 50% 25% 6% 0% 19% Respondents had a similar perception of the amount of trees in their neighborhood. About 57
Cambridgeport 53% 19% 1% 3% 24% percent of respondents said the amount of trees is “too few” and 39 percent said the amount
East Cambridge 56% 239 1% 1% 20% of trees is “enough.” For both health and quantity of trees, the results were generally
Mid-Cambridge 61% 15% 1% 1% 22% consistent across neighborhoods with a few notable differences.
Neighborhood Nine 52% 19% 2% 2% 26%
North Cambridge 599% 19% 1% 3% 17% - Responses from East Cambridge residents indicate a perception of poorer tree health
Riverside 539% 13% 0% 2% 32% and fewer trees as compared to the citywide average.
Strawberry Hil 55% 24% 4% 2% 15% - Responses from Area 2/MIT residents indicate a perception of greater tree health when
The Port 47% 20% 2% % 20% compared tfo the clltyW|de avzragel.r . y . . f
Wellington-Harrington 66% 21% 0% 29% 1% - Responses from The Port an W(-? |ngton-Harr|ngton residents indicate a perception o
) fewer trees as compared to the citywide average.

West Cambridge 56% 15% 1% 1% 26%
Citywide average 55% 19% 1% 2% 22%

Benefits of Trees

Respondents were asked about seven benefits of trees including shade and cooling effects,
flood management, property value, quality of life, energy cost reduction, pollution reduction,

Responses from Area 2/MIT residents as compared to citywide responses . .. .
P / P yw P and beauty. Results indicate that the majority of respondents agree that trees provide each of

60% these benefits; however, there was more uncertainty about the benefits of flood management
and energy cost reduction than other categories.
50% 47%
Area 2/MIT +«««+« Citywide average L .

40% 37% Awareness of Existing Programs & Policies

Most respondents were not aware of the city’s existing tree planting programs. In cases where
30% respondents were aware of a city program, very few indicated they had ever used the program.
20% 16% - “ P

However, 59 percent of respondents indicated that they were “somewhat aware” or “very
10% aware” that the city has opportunities for residents to volunteer to take care of public trees. Of
"--._p% 0% those who indicated they were aware, only 27 percent said they had ever volunteered their
0% time to take care of public trees.
Public Parks and green Individual private Large campuses New construction
sidewalks/streets space properties
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Attitudes toward Tree Preservation & Growth

The majority of respondents said that the city should have laws about removing and replacing
trees. This was generally consistent across neighborhoods. About 66 percent of all respondents
indicated that these laws should apply to all types of property including public property, new
development, private residences, businesses, and institutions.

We asked respondents to indicate how much they agreed or disagreed with a series of
statements about tree preservation and growth. Responses were on a scale of "strongly agree"
to "strongly disagree" as well as an option for "I don't know." The breakdown of responses for
each statement is included in the next section but the following summarizes the main
takeaways from this series:

- The overwhelming majority of respondents agreed that the city should have laws to
protect large, healthy trees on public property (70 percent "strongly agree" and 23
percent "agree).

- While the majority of respondents also agreed that the city should have laws to protect
large, healthy trees on private property (27 percent "strongly agree" and 31 percent
"agree") the agreement was not as strong.

- The majority of respondents agreed that the city should use more resources to
maintain and protect existing trees. However, when asked whether the city should
prioritize resources for other services over tree planting and maintenance, 43 percent
said "l don't know."

- The majority of respondents agreed that the city should incentivize, not require, tree
planting and maintenance on private property (67 percent "strongly agree" or "agree")
and that the city should provide resources for residents to plant trees on private
property (77 percent "strongly agree" or agree").

- The majority of respondents agreed that the city should have laws about removing
trees during construction (86 percent "strongly agree" or "agree") and that all new
construction should be required to plant new trees on-site if existing trees cannot be
preserved (88 percent "strongly agree" or "agree").

- Despite preference for incentives over requirements on private property, 50 percent of
respondents disagreed that private property owners should make decisions about trees
on their property without input from the city.

There was also a strong preference (88 percent) for the city to prioritize both planting new
trees and preserving existing trees to protect and grow the urban forest.

APPENDIX | PRELIMINARY REPORT

Respondents were asked to rate the importance of planting new trees in a series of locations
including: on individual properties, along public sidewalks and streets, on large institutional
campuses, outside of new development projects, and in parks and public green spaces.

Parks and public green spaces: majority (93 percent) said "very important"
Public sidewalks and streets: majority (89 percent) said "very important"
New development projects: majority (82 percent) said "very important"
Large institutional campuses: majority (78 percent) said "very important"
Individual private properties: majority (63 percent) said "somewhat important"

When asked a follow up question about the single most important location to plant new trees,
the majority of respondents (55 percent) said public sidewalks and streets followed by new
development (22 percent) and parks and green spaces (19 percent).

This breakdown was consistent by neighborhood aside from Area 2/MIT respondents who
indicated a stronger preference (47 percent) for new trees in parks and green spaces.

Demographics
Survey respondents were given the option to provide demographic information. Not all

respondents that opted to provide demographic information answered every question
therefore the sample size varies (ranges from 1,249 to 1,286 respondents).

Of those that opted to provide this information, the majority were 45 years or older (63
percent), female (69 percent), non-Hispanic (93 percent), and white (84 percent). The income
range of the majority of respondents was $75,000 or more (57 percent).
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Outreach to Non-governmental Organizations

The following community organizations, neighborhood associations, and other groups were
contacted by phone or email with the survey link and asked to distribute it to their networks:

Neighborhood
A Better Cambridge

Agassiz Baldwin
Community

Alchemists

Area Four Neighborhood
Coalition

Buena Vista Social Club

Cambridge Association of
Neighborhoods
Cambridge Community
Development
Corporation

Cambridge Community
Center

Cambridge Community
Foundation

Cambridge Energy
Alliance

Cambridge Forum

Cambridge Highlands
Neighborhood
Association

Cambridge Historical
Society

Cambridge Housing
Authority

Cambridge NAACP
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Outreach Date

9/7/2018

9/10/2018

10/6/2018

9/7/2018

9/10/2018

9/7/2018

9/11/2018

9/10/2018

9/11/2018

9/12/2018

9/7/2018

9/10/2018

9/12/2018

9/11/2018

9/14/2018

Neighborhood

Fresh Pond Residents
Alliance

Friends at Open Table
Dinner Church

Friends of Alewife
Reservation

Green Cambridge
Green Streets Initiative
Greenport

Groundwork
Somerville

Grow Native
Massachusetts

Harvard Community
Garden

Harvard Square
Neighborhood
Association

Harvard University,
Office for Sustainability

Inman Square
Neighborhood
Association

Jewish Climate Action
Network

Jewish Climate Action
Network

LivableStreets

Outreach Date

9/10/2018

9/11/2018

9/7/2018

9/11/2018

9/11/2018

9/11/2018

9/12/2018

9/7/2018

9/12/2018

9/7/2018

9/12/2018

9/7/2018

9/11/2018

9/11/2018

9/12/2018

Cambridge Public School
Volunteers

Cambridge Public
Schools

Cambridge Residents
Alliance

Cambridge Trees .net

Cambridgeport
Neighborhood
Association

Charles River
Conservancy

Charles River Watershed
Association

Climate Protection
Action Committee

Climate Protection
Action Committee

Committee on Public
Planting

Community Learning
Center

East Cambridge Business
Association

East Cambridge Planning
Team

East End House

Essex Street Neighbors

First Church Cambridge

9/11/2018

9/11/2018

9/7/2018

9/12/2018

9/7/2018

9/7/2018

9/12/2018

9/12/2018

9/12/2018

9/12/2018

9/11/2018

9/7/2018

9/6/2018

9/6/2018

9/7/2018

9/11/2018

Margaret Fuller
Neighborhood House

Massachusetts Peace
Action

Massachusetts Peace
Action

Mid-Cambridge
Residents Alliance

MIT Office of
Sustainability

Mystic River
Watershed Association

Neighborhood
Association of East
Cambridge

North Cambridge
Stabilization
Committee

North Commons

Porter Square
Neighbors Association

Richdale Avenue

Riverside
Neighborhood
Association

Senior Centers &
Council on Aging (Tufts
UEP)

Taylor Square
Neighborhood
Association

Wellington-Harrington
Neighborhood
Association

Wicked Local:
Cambridge

9/7/2018

9/11/2018

9/11/2018

9/7/2018

9/12/2018

9/12/2018

9/6/2018

9/10/2018

9/10/2018

9/7/2018

9/10/2018

9/10/2018

9/11/2018

9/10/2018

9/7/2018

9/12/2018
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APPENDIX H : SOILS TESTING REPORTS AND SUMMARY

F2 CAMBRIDGE SOIL REPORT SUMMARY

Objective:
Diagnose on site environmental conditions and soil in relation to optimal horticultural performance, for possible environmental/landscape
restoration throughout the city of Cambridge. This is focusing on current conditions as well as forecasting plant health in coming years, in

relation to climate change. Soil samples were taken from twenty (20) different predetermined site locations throughout the city of Cambridge.

Executive summary:
The primary constraints to tree health, related to soils, in Cambridge are a lack of nutrient cycling capacity, compaction, and poor drainage

in lower root zone. These can be remediated in the below listed areas.
A. General recommendations for existing trees:

1. Poor Nutrient Cycling - We believe that one of the most practical and economically feasible ways of improving these environmental
conditions is through promoting healthy soil biology. If the City of Cambridge developed a composting, vertical composting (augering
into the top 12” and back filling with compost and amendments), and biological infusion (compost tea) program, some very positive
significant results could be achieved. Good examples of this are the results we have seen at Battery Park City, Harvard University,
Rose F. Kennedy Greenway, Storm King Art Center, Brooklyn Bridge Park, The Highline, and Chicago Botanic Garden. These
methods would be the most easily implemented and could be done in segments. Optimal times for Biological Infusions are in Spring
when we have reached a minimum of 24 GDD (growing degree days) until approximately June 15, and Fall (September 15 through
November 30). This is when microbial activity, in the soil, is highest and the landscape most receptive to applications. Soil Organic
Matter percentage in many of the sites is fairly low, so we can add organic matter without any problem. This should be done with a

high quality compost. This will also increase the cation exchange capacity, which is low in many of the sites.
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Amendments — Pelletized Humate and Bio Char could be utilized to positive effect to increase fungal presence and
Cation Exchange Capacity (9 of the 20 sites had lower than optimal cation exchange capacity. This would work perfectly with
a composting and biological infusion program.

Mulch - A good quality leaf mulch regularly applied would also help to keep the natural nutrient cycling capacity
going.

2. Compaction - Properly engineered biological infusions can have very positive results on compaction. This would be particularly
effective in the park areas observed. An aerator could be utilized in combination with compost, biological infusions, and amendments

to speed up the process.

3. Poor Drainage — Several areas have drainage issues in the lower root zones. We would recommend to auger wicks/drywells in these

areas, with a coarse sand in order to keep excessive water out of the root zones of these trees.

B. Management Protocols

1. Trees that are failing or non existent and need to be replaced — Excavate tree pit, make sure there is proper drainage, and plant tree
in proper soils according to specification (we should incorporate biological guidelines into the specification). Cambridge tree planting
specification states: “Perform percolation of subsoil or placed fills to determine whether or not the subgrade will drain properly”. This is
key to perform before tree is planted.

2. Trees that are stressed and in various stages of decline — Soil needs to be assessed for nutrient cycling, compaction, and drainage. We
have already assessed that most of the sites need to be improved in terms of nutrient cycling so this can be assumed. The application of a

high quality compost, biological infusion, and or a good quality mulch would greatly improve tree growing conditions.

1. It would be optimal to mulch all trees annually.
2. Biolgical infusion to all trees annually

3. Vertical composting where trees are in decline
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Program should be set up in accordance with the cities schedules and ability to implement. Perhaps we start with a pilot program in one or

two areas.

C. Recommendations for New Plantings and Replacements

We recommend taking a close look at the City of Cambridge’s current tree planting specifications and see where they may be tightened
up in terms of components, and implementation. We believe there should be biological requirements that need to be met within the soil
specifications. It is best to incorporate the right components to start with. In all the soils collected, we found that they stop functioning
properly as a drainage medium at somewhere between 87 and 90% standard proctor. The Cambridge specification for structural planting

medium specifies compaction of 92 to 94% modified proctor.

We may want to discuss soil specification options moving forward. In addition, we observed in many tree pits, with newly planted trees, that
gator bags had been put on the tree stakes rather than on the trees. Considering the sandy nature of these soils, we do not believe this to be
optimal for the trees initial establishment. Most of the trees had been grown in soils with good amounts of silt and clay in them. A heavier
soil than the medium they are planted in. The tendency will be for water to run down the side of the root ball, and not get the root ball itself

sufficiently moist.
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Test Results and Diagnosis

This is a synopsis/representation of where we are at this point in our analysis. The textural analysis results vary greatly from site to site
however mostly are in the “sandy loam classification”. Adding up the very fine sand, silt, and clay the samples range from 19.4% to 53%
fines. This indicates that these soils are fairly sandy and somewhat resistant to compaction, however this varies by degree from site to site.
These soils still need to be handled carefully. The UMass test results indicated that macronutrients are fairly well in balance. Micronutrients
are somewhat out of balance in certain areas, which would indicate the nutrient cycling capacity is not functioning as it should. The Cation
Exchange Capacity ranges from 1.9 to 16.1. In eight (8) sites, 3, 7,9, 10, 12, 14,17, 18 biologically, nutrient cycling capacity is very low
at less than 25 Ibs available Nitrogen per acre from microbial activity. In four (4) sites, 1, 6, 15, 19 biological nutrient cycling is still very
low at 25 to 50 Ibs available Nitrogen per acre from microbial activity. In two (2) sites, 2, 5 we have marginally better nutrient cycling at
50 to 75 Ibs available Nitrogen per acre from microbial activity. These 14 sites need significant improvement of nutrient cycling capacities
of soils. We want to see Nitrogen availability of between 100 to 150 lbs per acre from microbial activity. Fungal biomass, and diversity are
low. This causes poor nutrient metabolization, and disease resistance. With increased biological activity and a balanced diversity, the proper
growing environment could be provided.

In three (3) sites, 4,13, 16 the biological nutrient cycling capacity is at 75 to 100 1bs available Nitrogen per acre from microbial activity. This
is good. In three (3) sites 8, 11, 20 we have 100 to 150 Ibs available Nitrogen per acre from microbial activity. This is excellent.

Soluble salts are generally in a good range. Only site 7 showed and elevated level at 24 to 36” depth of 6.1. This was somewhat surprising,
however soluble salts dissipate very quickly especially considering the generally sandy nature of the soils.

pH ranges in top 12” range from 5.1 to 7.2. This is acceptable as long as we increase bio mass and diversity.
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Physical Characteristics

Sixteen (16) of the twenty (20) sites had significant compaction levels. Seven (7) of the twenty (20) sites had issues of poor drainage in
the lower root zones. Within these findings we are seeing inconsistencies in textural gradation going down through the root zones. In some
cases we are seeing an increased silt, clay, and fines percentage going down through the root zone, so that drainage in the lower root zone is
impeded. Several areas we inspected had gravel, recycled concrete (rc), and chunks of asphalt in the soil. Some of this was in areas that were
supposed to be structural soil. This would imply that soil specifications had not been followed properly, particularly since the Cambridge
structural soil specifications are sand based. Other areas observed that were fairly new plantings showed that the planting specification was

somewhat followed in the top 20, but below that was not amended.

The soils generally have a good texture but are fragile and susceptible to compaction, and should never be handled if wet or frozen. These

soils will stop functioning as a drainage medium if compacted beyond 87% to 90% standard proctor.
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F2 CAMBRIDGE SOIL SAMPLE OVERLAY

01- MASSACHUSETS AVENUE & COLUMBUS AVENUE
STREET TREES

2615 Mass ave.
2595 Mass ave.
y 8/ 2545 Mass ave.
® & 8 Columbus ave.
200FT 1 1
REEDHILDERBRAND | ﬁ CAMBRIDGE URBAN FOREST MASTER PLAN SOIL SAMPLE LOCATIONS | AUGUST 09,2018
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02 - ALEWIFE LINEAR PARK, OFF MASSACHUSETTS AVENU
STREET TREES '

2440 Mass ave.

1Cedar street

35-45 Harvey street

REeD HILDERBRAND | I3 CAMBRIDGE URBAN FOREST MASTER PLAN SOIL SAMPLE LOCATIONS | AUGUST 09,2018
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03 - 36 CAMBRIDGEPARK DRIVE

STREET TREES

REED HILDERBRAND |

CAMBRIDGE URBAN FOREST MASTER PLAN

SOILSAMPLELOCATIONS | AUGUST 09,2018
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04 - FRESH POND, OFF CONCORD AVENUE
PARK TREES

REED HILDERBRAND | CAMBRIDGE URBAN FOREST MASTER PLAN
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10 Fawcett street

615 Concord ave.
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05 - DANEHY PARK

PARK TREES

REED HILDERBRAND |

CAMBRIDGE URBAN FOREST MASTER PLAN

SOIL SAMPLE LOCATIONS | AUGUST 09,2018
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06 - MASSACHUSETTS AVENUE BETWEEN MILTON ST AND RUSSELL ST
STREET TREES

2145-2175 Mass ave

2150-2172 Mass ave.

REED HILDERBRAND I CAMBRIDGE URBAN FOREST MASTER PLAN SOILSAMPLE LOCATIONS | AUGUST 09,2018
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07 - CONCORD AVENUE, NEAR DONNELL STREET, IN FRONT OF BOUDREAU BRANCH OF PUBLIC LIBRARY

STREET TREES

234-256 Concord ave.

REED HILDERBRAND |

CAMBRIDGE URBAN FOREST MASTER PLAN

AL

SOILSAMPLELOCATIONS | AUGUST 09,2018
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08 - FAYERWEATHER STREET BETWEEN BRATTLE AND R

STREET TREES

21-31Fayerweather st.

REED HILDERBRAND I CAMBRIDGE URBAN FOREST MASTER PLAN
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ESERVOIR STREETS

@.’ SOILSAMPLELOCATIONS | AUGUST 09,2018
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09 - MASSACHUETTS AVENUE BETWEEN PRENTISS AND GARFIELD STREETS

STREET TREES

1722-1736 Mass ave.

REED HILDERBRAND |

CAMBRIDGE URBAN FOREST MASTER PLAN

|

-

f
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|

’ll j:‘ -5 17251737 Mass ave.
[k F‘

SOILSAMPLE LOCATIONS | AUGUST 09,2018
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10 - CAMBRIDGE COMMON PARK

PARK TREES

REED HILDERBRAND |
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SOILSAMPLE LOCATIONS | AUGUST 09,2018

1533-1541Mass ave.

920



91

11- HEWS STREET OFF WESTERN AVENUE

STREET TREES
l
| 14-28 Hews street
l
I
| o
| 9-27 Hews street
i
|
?

317 Western ave.

303 Western ave.

REED HILDERBRAND | CAMBRIDGE URBAN FOREST MASTER PLAN SOILSAMPLELOCATIONS | AUGUST 09,2018
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12 - DCR, MAGAZINE BEACH

DCRTREES

REED HILDERBRAND |
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CAMBRIDGE URBAN FORESTMASTERPLAN

SOILSAMPLE LOCATIONS | AUGUST 09,2018

Dr Paul Dudley
White Bike Path

92



23

13- CORNER OF PEARL AND HENRY STREETS

STREET TREES

317-333 Pearl st

REED HILDERBRAND |

CAMBRIDGE URBAN FORESTMASTER PLAN

SOILSAMPLE LOCATIONS | AUGUST 09,2018
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14 - TREMONT STREET OFF BROADWAY
STREET TREES

5-13 Tremont street

305 Broadway ave

REED HILDERBRAND | CAMBRIDGE URBAN FOREST MASTER PLAN
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SOILSAMPLE LOCATIONS | AUGUST 09,2018
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15- SENNOTT PARK, CORNER OF BROADWAY AND NORFOLK STREET

PARK TREES

Reep HLDERBRAND | 5

CAMBRIDGE URBAN FORESTMASTER PLAN

295 Broadway ave

310 Broadway ave

160-172 Norfolk st

SOILSAMPLELOCATIONS | AUGUST 09,2018
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16 - MASSACHUSETTS AVENUE AT BLANCHE AND STATE STREETS

STREET TREES

353 Mass ave

350|Mass ave
321Mass ave
310 Mass ave
&
L 3
REED HILDERBRAND | ﬁ CAMBRIDGE URBAN FOREST MASTER PLAN SOIL SAMPLE LOCATIONS | AUGUST 09,2018
&) @&

APPENDIX | PRELIMINARY REPORT 96



97

17 - MUNROE STREET

STREET TREES

REEDHILDERBRAND | [ 15

CAMBRIDGE URBAN FOREST MASTER PLAN

125 Munroe st

285 Third st

SOILSAMPLE LOCATIONS | AUGUST 09,2018
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18 - SPRING STREET, OFF SCIARAPPA STREET
STREET TREES

REED HILDERBRAND I ﬁ CAMBRIDGE URBAN FORESTMASTER PLAN

APPENDIX | PRELIMINARY REPORT

SOILSAMPLELOCATIONS | AUGUST 09,2018

93-99 Spring st

84-106 Spring st
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19 - FIRST STREET & BINNEY STREET

STREET TREES

161 First street

64 Binney street

REED HILDERBRAND |

CAMBRIDGE URBAN FORESTMASTER PLAN

11Binney street

SOILSAMPLELOCATIONS | AUGUST 09,2018
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20 - EDUCATION STREET IN NORTH POINT
STREET TREES

1Education street

REED HILDERBRAND | & CAMBRIDGE URBANFOREST MASTER PLAN SOILSAMPLELOCATIONS | AUGUST 09,2018 21
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F2 CAMBRIDGE SOIL LAB REPORTS SUMMARY

F Soil Detail

Report prepared for:

Report ¢ :
ENV'R,;’E:';,TI:; F2 Environmental Design Rport Sent:
Eric T, Fleisher Sample #: 03-11890
TEST RESULTS PO Box 292 Unique ID: Cambridge Loc 1
Location 1 null Plant: trees

Pottersville, NJ 07979 USA

Season: summer

EXISTING CONDITION  DESIRABLE RANGE COMMENTS o
Biology For interpretation of this report please Anvglee Nuinbelt 498
ProtoZos contact your local Soil Steward or the lab. Sample Recieved: 06 Sep 2018
Amoeba 619.32 >20,000 Low
Flagellates 4,961.05 >20,000 Low SoIL F?g[l):slyaa NSEW YORK
2 inton St.
Ciliates 49.55 <56 Center Moriches, NY 11934 United States
Nutrient Cycling 631-750-1553
% soilfoodwebny@aol.com
CavpaCIt.v fron‘! . ) http://fsoilfoodwebnewyerk.com
Microbial Activity 25-50 |bs Nitrogen/acre
Bacterial Biomass
and Diversity 641.83 >300 o il Wi Desired ¢
= say Name esu ni ommentary
Fungal Biomass 416.53 >1,500 Low Level
Hyphal Diameter 3.25 >2.5 Organism Blomass Data
Location1 0-12" Dry Weight 0.93 N/A 0.4510 0.85 Add organic matter to build soil structure, increase water holding capacity.
Active Fungi 13.55 pglg > 150.00 Fungal activity low, foods may be required. -
CEC 13 >10 Total Fungi 416.53 pglg > 1,500.00 Low fungal biomass, foods and biology may be required, -
PH 5.6 6.5-7.0 Hyphal Diameter 3.25 um >2.50 Disease suppressive fungi likely present. -
oM 4.8 4-8% Active Bacteria 22.02 pglg >30.00 Bacterial activity low, foods may be required.
Soluble Salts 0.09 <0.6 Total Bacteria 641.83  pglg >300.00 Good bacterial biomass. -
Actinobacteria 0.00 pgly
0,
galnd gggg;z Organism Biomass Ratios
it . s
TETB 0.65 50010 140 pacterial for indicated plant.
Clay 11.10% 10.00 it 5 .
f ¥ X 0.10 Low fungal activity, ired.
Clay, Sl|t, VF Sand 39.00% AF:TF 0.03 t ow fung; .ac m-y. 'oods may be mqmrer
Lead 74.5 <22 High AB:TB 0.03 >0.10 Low bacterial activity, foods may be required.
Location1 12"-24" - AF:AB 0.62 50938 Bactorial dominated, becoming more bacterial
Protozoa (Protists)
CEC 10 >10 Flagellates 4,961,05 number/g > 20,000.00 Lacking species diversity.
PH 6.7 6.5-7.0 Amoebae 619.32 number/g > 20,000.00
oM 2.7 4-8% Ciliates 4955  number/g <56.00
Nitroy ling Nitrogen levels dependent on plant needs. Estimated availability overa 3
:oIL:‘bIe Salts 500;(-)% <0.6 HiegemOreing 2550  lbs/acre month period
an - Nematodes
Silt 26.20% Low numbers, low <:l1vcrsn.y. ]l(;oi feeding nlur[r(ml.odnds Inm present, lmim;::.;?
Nematods 0.31 ber/s > 10.00 soil structure, introducing predatory nematodes and increasing mycorr]
Clay 12.90% ematodes numbera colonization can help suppress root feeders.
Clay, Silt, VF Sand 42.80% Bacterial 0.19 number/g > 4.00
Lead 48.3 <22 High Fungal 0.00 number/g >4.00
Location 1 24"-36" Fungal/Root 0.00 number/g <1.00
Predatory 0.00 number/g >2.00
CEC 104 >10 Root 012 number/g <1.00
PH 6.1 6.5-7.0 Mycorrhizal Fungi
oM 2.9 4-8% ENDO 14.00 % > 40 Low colonization, foods may be required. -
Soluble Salts 0.09 <0.6 Eﬁod : = :g
ricoi >
Sand 54.00% Miscellaneous Testing
Silt 26.60% z For most areas, the maximum E.coli CFU/g is 800 - 1000. Please check your
Clay 19.30% . NotOrdered:: CEU/g <800.00 )00q] regulations for more information. -
i pH Not Ordered
flai{ Sllt, VESahd 53‘;2% 5 Organic Matter Not Ordered
ea . <
Egﬁﬂfﬁliw Not Ordered  pS/em < 1000.00
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Soil and Plant Nutrient Testing Laboratory

ettt meod Nematode Detail UMass L6 nbovar oy
Report prepared for: ) Report Sent: University of Massachusetts
F2 Emnml:lmenba] Design Sample #: 03-11890 H Amherst, MA 01003
Eric T. Fleisher e et X enSlon Phone: (413) 545-2311
PO Box 292 que [D: Cambridge Loc e-mail: soiltest@umass.edu
null Plant: trees website: soiltest.umass.edu
Pottersville, N] 07979 USA Season: summer
Invoice Number: 4688 . Sample Information:
For inte tation of Lhi rt pl .
contact your local Soll Steward or the lab. Sample Recieved: 06 Sep 2018 Soil Test Report Sample ID: Cambridge Loc #1 0-
Classifled by type and identified to genus. Prepared For: 2
If section is blank, no nematodes identified. SOIL FOODWEB NEW YORK Andrea Fillippone Order Number: 40083
17 Clinton St. 2 0
Center Moriches, NY 11934 United States F2 Environmental Design Lab Number: $180904-302
631-750-1553 PO Box 292 Area Sampled:
soilfoodwebny@aol.com Pottersville, NJ 07979 Received: 9/4/2018
http://soilfoodwebnewyork.com Reported: 9/12/2018
andrea@f2environmentaldesign.com
908-413-1957
Nematode Genus number/g  Units Group Common Name
Panagrolaimus 0.03 number/g Bacterial Feeders Results
Plectus 0.03 number/g Bacterial Feeders
Rhabditidae 0.12  number/g Bacterial Feeders
Meloidogyne 0.05 number/g Root Feeders Root-Knot nematode
Pratylenchus 0.08 number/g Root Feeders Lesion nematode oil pH (1:1, H20) . Cation Exch. Capacity, meq/100g
odified Morgan extractable, ppm Exch. Acidity, meq/100g 8.9
Macronutrients Base Saturation, %
Phosphorus (P) 32 4-14 Calcium Base Saturation 26 50-80
Potassium (K) 66 100-160 Magnesium Base Saturation 4 10-30
Calcium (Ca) 688 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 59 50-120 | Scoop Density, g/ce 1.18
Sulfur (S) 9.6 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 4.8
Boron (B) 00  0.1-05 Soluble Salts (1:2), dS/m 0.09 <0.6
Manganese (Mn) 2.8 1.1-6.3
Zinc (Zn) 12.8 1.0-7.6
Copper (Cu) 1.1 0.3-0.6
Iron (Fe) 153 2,794
IAluminum (Al) <75
L.ead (Pb) 74.5 <22

* Micronutrient deficlencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

1 of 56 Sample ID: Cambridge Loc #1 0-12" Lab Number S180904-302
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Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

FParticle Size Analysis - Comprehensive T ——

Sample ID: Cambridge Loc #1 0-
Prepared For: 12"

Andrea Fillippone

A . Order Number: 40148
F2 Environmental Design
PO Box 292 Lab Number: X180907-101
Pottersville, NJ 07979 Received: 9/7/2018
Reported: 9/13/2018
andrea@f2environmentaldesign.com
908-413-1957
: 3 . W Y
Main Fractions Size (mm) Percent Sige (mm)  Sieve s Sample Passin
Sand 0.05-2.0 66.3 2.00 410 91.5
silt 0.002-0.05 26 1.00 #18 §3.9
Clay <0.002 111 0.50 #35 67.8
0.25 #60 47.0
Sand F 0.10 #140 35.7
3 Size (mm) P .
L8c o A1 0.053 #270 309
Very Coarse 1.0-2.0 8.4
Cdarse 0518 17 0.02 20 um 214
Medium 0.25-0.5 227 0.005 5um 12.3
Fine 0.10-0.25 124 0.002 2um 10.1
Very Fine 0.05-0.10 3.3
acti Size (mm) Percent
Coarse 0.02-0.05 10.4
Medium 0.005-0.02 9.9
Fine 0.002-0.005 24

USDA Textural Class: coarse sandy loam

Cle [, ]

Gravel Content: (%) 8.5
s/t~ 2. (
VF S 5.3
e
39.9
1of 16 Sample ID: Cambridge Loc #1 0-12" Lab Number X180907-101

103

UMass
% Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NI 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20)

IModified Morgan extractable, ppm
Macronutrients
Phosphorus (P) 4.0 4-14
Potassium (K) 51 100-160
Calcium (Ca) 1448 1000-1500
Magnesium (Mg) 5 50-120
Sulfur (S) 14.5 >10
Micronutrients *
Boron (B) 0.1 0.1-0.5
Manganese (Mn) 1.7 1.1-6.3
Zinc (Zn) 10.1 1.0-7.6
Copper (Cu) 34 0.3-0.6
Iron (Fe) 10.2 2.7-9.4
Aluminum (Al) 40 <75
Lead (Pb) <22

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc #1 12-
24"

Order Number: 40083

Lab Number: $180904-303
Area Sampled:

Received: 9/4/2018
Reported: 9/12/2018

Cation Exch. Capacity, meq/100g

Exch. Acidity, meq/100g 2.0
Base Saturation, %
Calcium Base Saturation 73 50-80
Magnesium Base Saturation 6 10-30
Potassium Base Saturation 1 2.0-7.0
Scoop Density, g/ec 1.28
Optional tests
Soil Organic Matter (LOI), % 2.7
Soluble Salts (1:2), dS/m 0.10 <0.6

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

3 of 56

Sample ID: Cambridge Loc #1 12-24"

Lab Number S180904-303
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UMass

% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Main Fractions Size (mm)
Sand 0.05-2.0
Silt 0.002-0.05
Clay <0.002
nd ctions Size (mm)
Very Coarse 1.0-2.0
Coarse 0.5-1.0
Medium 0.25-0.5
Fine 0.10-0.25
Very Fine 0.05-0.10
Silt Fractions Size (mm)
Coarse 0.02-0.05
Medium 0.005-0.02
Fine 0.002-0.005

Percent
1.9

9.2
5.2

2.00
1.00
0.50
0.25
0.10
0.053

0.02
0.005
0.002

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc #1 12-
24"

Order Number: 40148

Lab Number: X180907-102

Received: 9/7/2018

Reported: 9/13/2018

Whole Sample % of
Sieve # Sam 58l
#10 635.8
#18 61.5
#35 522
#60 37.6
#140 28.1
#270 257
20 um 17.9
Sum 1.9
2um 8.5

USDA Textural Class: gravelly sandy loam

Gravel Content: (%) 34.2

20f16
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Sample ID: Cambridge Loc #1 12-24"

Lab Number X180907-102

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

Soil Test Report

Sample Information:

Sample ID: Cambridge Loc #1 24-
Prepared For: 36"
Andrea Fillippone

4 Order Number: 40083
F2 Environmental Design

PO Box 292 Lab Number: $180904-304
: Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/12/2018
andrea@f2environmentaldesign.com
908-413-1957
Results

oil pH (1:1, H20) 6.1 Cation Exch. Capacity, meq/100g 10.4
Modified Morgan extractable, ppm Exch. Acidity, meq/100g 5.3
Macronutrients Base Saturation, %
Phosphorus (P) 2.6 4-14 Calcium Base Saturation 39 50-80
Potassium (K) 88 100-160 Magnesium Base Saturation 7 10-30
Calcium (Ca) 818 1000-1500 Potassium Base Saturation 2 2.0-7.0
Magnesium (Mg) 95 50-120 | Scoop Density, g/cc 1.17
Sulfur (S) 11.0 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 29
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.09 <0.6
Manganese (Mn) 2.2 1.1-6.3
Zinc (Zn) 11.8 1.0-7.6
Copper (Cu) 3.9 0.3-0.6
Iron (Fe) 17.0 2794
Aluminum (Al) 45 <75
Lead (Pb) 14.1 <22

*  Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
Jfound in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (N_lg):

Lab Number S180904-304

Sample ID: Cambridge Loc #1 24-36"

5 of 56
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #1 24-

36"
Order Number:
Lab Number:
Received:
Reported:

40148
X180907-103
9/7/2018
9/13/2018

Whole § 9
i i i . C: .

Main Fractions Size (mm) Percent S Sieve # s I P,

Sand 0.05-2.0 54.0 200 410 638

Silt 0.002-0.05 26.6 1.00 #18 60.5

Clay <0.002 193 0.50 #35 521
0.25 #60 39.6

Sand Fracti Size (mm) D 0.10 #140 321

Very Course i 5 0.053 #270 29.3

Coarse 0.5-1.0 132 0.02 T 231

Medium 0.25-0.5 19.6 0.005 5 um 18.1

Fine 0.10-0.25 1.7 0.002 2um 12.3

Very Fine 0.05-0.10 44

Silt Fractions Size (mm) Percent

Coarse 0.02-0.05 9.7

Medium 0.005-0.02 7.9

Fine 0.002-0.005 9.0

USDA Textural Class: gravelly sandy loam

Gravel Content: (%) 36.2

3of16 Sample ID: Cambridge Loc #1 24-36" Lab Number X180907-103

105
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I Soil Detail
Report prepared for: Report Sent:

ENVIRONMENTAL F2 Envirmf.men&al Design Sample #: 03-11891
TES‘?ESEIESLI:TLSC gch‘lo'.szlgl;her Unique 1D: Cambridge Loc 2
. null Plant: trees
Location 2 Pottersville, NJ 07979 USA Season: summer
T Invoice Number: 4688
EXISTING CONDITION ~ DESIRABLE RANGE COMMENTS o i e il yindiibess R oo g
i local Soil Steward or the lab. i
Biology contact your
Tt SOIL FOODWEB NEW YORK
Amoeba 9,003.33 >20,000 Low 17 Clinton St.
Flagellates 1,500.19 >20,000 Low Center Murich;g,lr\;'\sfol ]igg; United States
Ciliates 30.31 <105 soilfoodwebny@aol.com
Nutrient Cycling http://soilfoodwebnewyork.com
Capacity from
Microbial Activity 50-75 |bs Nitrogen/acre Desired
5 N Assay Name Result Units Commentary
Bacterial Biomass d Tgvel
and Diversity 793.94 >300 e — Orqan H nlsl;:iBlnmass Data — : -
- ry Weight 92 1A 0.45t0 0.85 Add organic matter to build soil structure, increase water holding capacity.
Fungal Biomass 566.45 >1’500 Low Active Fungi 25.41 yuglg >150.00 Fungal activity low, foods may be required. -
Hyphal Diameter 3.5 >2.5 Total Fungi 566.45 pg/g > 1,500.00 Low fungal biomass, foods and biclogy may be required. -
Location 2 0_12.1 Hyphal Diameter 3.50 pm >2.50 Disease suppressive fungi likely present. -
Active Bacteria 16.32 ug/g >30.00 Bacterial activity low, foods may be required.
CEC 15.2 >10 Total Bacteria 793.94  uglg >300,00 Good bacterial biomass. -
PH 51 6.5-7.0 Actinobacteria 0.00 pglg
oM 78 4-8% 5%?;“‘“ Biomass Ratlos
TFE:TB 0.71 Y Too bacterial for indicated plant.
Soluble Salts 0.18 <0.6 10.00 Re »!
AF:TF 0.04 >0.10 Low fungal activity, foods may be required.
0
Sand 69.90% ABTB 0.02 >0.10 Low bacterial activity, foods may be required.
: 0,
Silt 24.90% AF:AB 1.56 51%)88 Bacterial dominated, becoming more fungal.
Clay 5.20%
. Protozoa (Protists)
Clay, Silt, VF Sand 36.70% Flagollates 1,500.19  numbor/g >20,000,00 Lacking species diversity,
Lead 3 1 <22 Amoebae 9,003.33 number/g > 20,000.00
- = - - Ciliates 30.31 number/g < 105,00
Location2 12"-24 Nitrogen Cycling 50-75  Ibsjacre Nitrogen levels dependent on plant needs. Estimated availability over a 3
CEC 10.9 >10 Foleakial month period
3 Nematodes
PH 5.3 6.5-7.0 i i - " Lmlv numbers, low diversity. Root feeding are present. Impi g
ematodes .79 number/g > 10.00  soil structure, introducing predatory nematodes and increasing mycorrhizal
oM 4 4-8% colenization can help suppress roo?:"oudm. i
Soluble Salts 0.14 <0.6 Bacteri OA3E nebery =0
Fungal 0.00 number/g >4.00
0
Sand 74.30% Fungal/Root 0.10 number/g < 1.00
Silt 19.10% Predatory 0.00 number/g >2.00
Clay 6.60% Root 0.36 number/g < 1.00
- Mycorrhizal Fungl
Clay, SIJ'E, VF Sand 33.10% ENDO % >40 -
Lead 2.2 <22 ECTO 12.00 % > 40 Low colonization, foods may be required
Ericoid % > 40
Miscellaneous Testing
For most areas, the maximum E.coli CFU/g is 800 - 1000. Please check your
Eicol HotOrcered CEU/g <800.00 local regulations for more information, - 7
pH Not Ordered
Organic Matter Not Ordered
Blectrical Not Ordered pS/em < 1000.00

Conductivity
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Soil and Plant Nutrient Testing Laboratory

. . 203 Paige Laboratory
e hod Nematode Detail U M O SS 161 Holdsworth Way
bkt University of Massachusetts
Report prepared for: . Report Sent: & Amherst, MA 01003
F2‘Env1ro|jzmental Design Sample #: 03-11891 T n S I O n Phone: (413) 545-2311
Eric T. Fleisher Unique ID: Cambridge Loc 2 e-mail: soiltest@umass.edu
:‘?HBQX 292 Plant: trees website: soiltest.umass.edu
Pottersville, NJ 07979 USA Season: summer .
Invoice Number: 4688 Soil Test Report Sample Information:
For interpretation of this report please " L A o ;.
contact your local Soil Steward or the lab. Sample Recieved: 06 Sep 2018 Sample ID: (;;:nbndge Loc#2 0
# per gram .
Classified by lvpupnnd identified to genus. Prcpared. F.‘"'-
If section s blank, no nematodes identified. SOIL FOODWEB NEW YORK Andrea Fllllppone Order Number: 40083
17 Clinton St; F2 Environmental Desi ] g
Center Moriches, NY 11934 United States PO Box 292 en Lab Number: 5180904-305
631-750-1553 0% Area Sampled:
soilfoodwebny@aol.com Pottersville, NJ 07979 Received: 9/4/2018
http://soilfoodwebnewyork.com Reported: 9/12/2018

andrea@f2environmentaldesign.com
908-413-1957

Nematode Genus number/g  Units Group Common Name
Plectus 0,08 numberig Bacterial Feeders Results
Rhabditidae 0.25 number/g Bacterial Feeders
Filenchus 0.10 number/g Fungal/Root Feeders
Meloidogyne 0.36 number/g Root Feeders Root-Knot nematode
oil pH (1:1, H20) o Cation Exch, Capacity, meq/100g
odified Morgan extractable, ppm Exch. Acidity, meq/100g 11.6
Macronutrients Base Saturation, %
Phosphorus (P) 9.7 4-14 Calcium Base Saturation 20 50-80
Potassium (K) 89 100-160 Magnesium Base Saturation 2 10-30
Calcium (Ca) 595 1000-1500 Potassium Base Saturation 2 2.0-7.0
Magnesium (Mg) 46 50-120 | Scoop Density, glce 1.04
Sulfur (8) 10.3 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 7.8
Boron (B) 0.0 0.1-0.5 Soluble Salts (1:2), dS/m 0.18 <0.6
Manganese (Mn) 18.2 1.1-6.3
Zine (Zn) 57 1.0-7.6
Copper (Cu) 0.3 0.3-0.6
Iron (Fe) 125 2.7-94
Aluminum (Al) 88 <75
Lead (Pb) 3.1 <22

* Micronutrient deficiencies rorely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in seils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnpiium (Mg):

7 of 56 Sample ID: Cambridge Loc #2 0-12" Lab Number §180904-305
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Plant Nutrient Testing Laboratory
Soil and Plant Nutrient Testing Laboratory Soil and Plant Nu 8

. 203 Paige Laboratory

203 Paige Laboratory M qss 161 Holdsworth Way
O 161 Holdsworth Way University of Massachusetts

University of Massachusetts - Amherst, MA 01003

H Amher.st, MA 01003 Phone: (413) 545-2311
X e n S l O n Phone: (413) 545-2311 X e-mail: soiltest@umass.edu
e-mail: soiltest@umass.edu website: soiltest.umass.edu
website: solltest.umass.edu

Sample Information:

Particle Size Analysis - Comprehensive Sample Information: Soil Test Report Sample ID: Cambridge Loc #2 12-
Sample ID: Cambridge Loc #2 0- Prepared For: 24

Prepared For: 12 Andrea Fillippone Order Number: 40083

Andrea Fillippone Order Number: 40148 F2 Environmental Design Lab Number:  $180904-306

F2 Environmental Design . 5 PO Box 292 Area Sampled:

PO Box 292 = h.'umber‘ i Pottersville, NJ 07979 Received: 9/4/2018

Pottersville, NJ 07979 Received: 9/7/2018 Reported: 9/12/2018
Reported: 9/13/2018

andrea@f2environmentaldesign.com
908-413-1957

andrea@f2environmentaldesign.com

908-413-1957
Results
Main Fractions Size(mm)  Percent P m“—"—‘mﬂLﬁ'—” Soil pH (1:1, H20) 53 Cation Exch. Capacity, meq/100g 10.9
Sand 0.05-2.0 9.9 5’“‘“—‘2 o0 w#m M—gm - Modified Morgan extractable, ppm Exch. Acidity, meq/100g o
Silt 0.002-0.05 249 i:O() 418 75:2 Macronutrients Base Saturation, %
Clay <0.002 52 0.50 435 603 Phosphorus (P) 4.8 4-14 Calcium Base Saturation 19 50-80
025 #60 407 Potassium (K) 53 100-160 Magnesium Base Saturation 3 10-30
Sand Fractions Sige(mm)  Percent 0.10 #140 30.6 Calcium (Ca) 421 1000-1500 Potassium Base Saturation 1 2.0-7.0
Very Coarse 1.0-2.0 9.7 0053 #2170 1 Magnesium (Mg) 35 50-120 [ Scoop Density, g/ce 1.24
Coarse 0.5-1.0 17.8 0.02 i 47 Sulfur (S) 9.0 >10 | Optional tests
Medium 0.25-0.5 235 0.005 Sum 6.1 Micronutrients * Soil Organic Matter (LOI), % 4.0
Fine 0.10-0.25 123 0.002 2um 4.3 Boron (B) 0.0  0.1-0.5 Soluble Salts (1:2), dS/m 0.14 <0.6
Very Fine 0.05-0.10 6.6 Manganese (Mn) 9.2 1.1-6.3
. 3 Zinc (Zn) 34 1.0-7.6
: racti Size (mm) Percent Copper (Cu) 0.2 0.3-0.6
Coarse 0.02-0.05 124
y Iron (Fe) 10.5 2.7-9.4
Medium 0.005-0.02 10.3 :
Fi Aluminum (Al) 72 <75
inc 0.002-0.005 22
Lead (Pb) 2.2 <22
* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soiis and are for reference only.
Soil Test Interpretation
USDA Textural Class: coarse sandy loam
Gravel Content: (%) 168 G o
Potassium (K):
Calcium (Ca):
_Magnesigm (Mg):
40f16 Sample ID: Cambridge Loc #2 0-12" Lab Number X180907-104 9 of 56

Sample ID: Cambridge Loc $2 12-24"

Lab Number S$180904-306
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UMass
wf Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292
Pottersville, NJ 07979

andrea@f2environmentaldesign.com

908-413-1957

Main Fractions Size(mm)  Percent
Sand 0.05-2.0 743
Silt 0.002-0.05 19.1
Clay <0.002 6.6
S ions Size (mm Percent
Very Coarse 1.0-2.0 9.9
Coarse 0.5-1.0 19.0
Medium 0.25-0.5 215
Fine 0.10-0.25 16.6
Very Fine 0.05-0.10 7.4
Silt Fractions Size (mm)
Coarse it
i d.‘ 0.02-0.05 1.1
IUL ium 0.005-0.02 5.0

ne 0.002-0.005 3.0

Size (mm}
2.00
1.00
0.50
025

0.053
0.02

0.005
0.002

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #2 12-
24"

Order Number: 40148
Lab Number: X180907-105

Received: 9/7/2018
Reported: 9/13/2018
w Yo
Sieve # le Passi
#10 79.3
#18 71.4
#35 56.4
#60 394
#140 26.2
#270 204
20 um 11.6
5um 7.7
2um 53

USDA Textural Class: coarse sandy loam
Gravel Content: (%) 20.7
iof 16
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Sample ID: Cambridge Loc #2 12-24"

Lab Number X180907-105
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| Soil Detail

ENVIRONMENTAL Report prepared for: Report Sent:
DESIGN LLC Ef_j:.’ll"g]‘:'s';“:ita] Design Sample #: 03-11892
TEST RESULTS PO Box 292 Unique ID: Cambridge Loc 3
Location 3 null Plant: trees
Pottersville, N] 07979 USA Season: summer

EXISTING CONDITION  DESIRABLE RANGE COMMENTS
Biology For interpretation of this report please

Invoice Number: 4688
Sample Recieved: 06 Sep 2018

contact your local Soil Steward or the lab.
Protozoa
Amoeba 1,500.13 >20,000 Low
Flagellates 3,001.34 >20,000 Low SOIL BOODWES NEW.YORKC
e 17 Clinton St.
Ciliates 0.00 <45 Center Moriches, NY 11934 United States
Nutrient Cycling 631-750-1553
. soilfoodwebny@aol.com
Capacity from http://soilfoodwebnewyork.com
Microbial Activity <25 Ibs Nitrogen/acre
Bacterial Biomass
and Diversity 665.88 >300 Assay Name Result Units Desired Commentary
Fungal Biomass 150.73 >1,500
Hyphal Diameter 2.75 >2.5 - HormanieBiTmay DatE T
- - Dry Weight 0.92 N/A 0.45t0 0.85 Add organic matter to build soll structure, increase water holding capacity.
Location 3 0-12 Active Fungi 1.96 uglg >150.00 Fungal activity low, foods may be required. -
CEC 7.6 >10 Total Fungi 150.73 uglg > 1,500.00 Low fungal biomass, foods and biology may be required. -
PH 6.7 6.5-7.0 Hyphal Diameter 2.75 pm >2.50 Good balance of fungi. -
o S e i B
Soluble Salts 0.12 <0.6 PTE—— 0.00 pgig
Sand 66.90% Organism Blomass Ratios
Silt 25.10% TF:TB 0.23 51“00018 Too bacterial for indicated plant.
Clay _ 8.00% AETF 0.01 >0.10 Low fungal activity, foods may be required.
Clay, Silt, VF Sand 38.30% AB:TB 0.05 >0.10 Low bacterial activity, foods may be required.
< ) 5.00 to 1
Lead . — 4.80 22 AF:AB 0.06 e more
Location3 12"-24 Protozoa (Protists)
CEC 8.3 >10 Flagellates 3,001.34  number/g > 20,000.00 Lacking specios diversity.
PH 6.2 6.5-7.0 Amoebae 1,500.13 number/g > 20,000.00
- S Ciliates 0.00  numbery, <45.00
om 4.2 4-8% % ; . . —
Nitrogen Cycling <25 Ibs/acre Nitrogen levels dependent on plant needs. Estimated availability over a 3
Soluble Salts 0.26 <0.6 Pateutial month period
Sand 66.80% e SR
: Low numbers, low diversity, Root feeding des are present. i
Silt 23.20% Nematodes 0.42  number/g >10.00  soil structure, int: g predatory and i ing mycorrhizal
Clay 9.90% colonization can help suppress root feeders.
- . Bacterial 0.13 number/g > 4,00
Clay, Silt, VF Sand 40.20% Fungal 0.00 numberfy > 4.00
Lead 4.8 <22 Fungal/Root 0.05 number/g < 1.00
Location3 24"-36" Predatory 0.00 number/g > 2.00
Root 0.23 be) 1.00
CEC 7.2 >10 - -
Mycorrhizal Fungi
PH 6.4 6.5-7.0 ENDO % =T
oM 3.7 4-8% ECTO 24.00 % >40 Low colonization, foods may be required.
Soluble Salts 0.27 <0.6 Ericoid * =40
Sand 67.70% Miscellaneous Testing .
= For most areas, the maximum E.coli CFU/g is 800 - 1000, Please check your
Silt 20.40% E.col NotOrdered . CFU/g =800:007 yiont regulations for more information. -
Clay 11.90% pH Not Ordered
Clay, Silt, VF Sand 38.70% SRS
Lead 10.7 <22 ([:!f:é:éﬁimy Not Ordered pSfcm < 1000.00
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Soil Notes:
Varied irrigation method

Nematode Detail

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, NJ 07979 USA

For interpretation of this report please

contact your local Soll Steward or the lab,

Report Sent:
Sample #: 03-11892
Unique ID: Cambridge Loc 3
Plant: trees
Season: summer
Invoice Number: 4688
Sample Recieved: 06 Sep 2018

# per gram
Classified by type and identified to genus,
If section is blank, no nematodes identified.

SOIL FOODWEB NEW YORK
17 Clinton St.

Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Nematode Genus number/g Units Group Common Name
Prismatolaimus 0.08 number/g Bacterial Feeders

Teratocephalus 0.05 number/g Bacterial Feeders

Filenchus 0.05 number/g Fungal/Root Feeders

Xiphinema 0.23  number/g Root Feeders Dagger nematode

APPENDIX | PRELIMINARY REPORT

UMass

% Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20)
odified Morgan extractable, ppm
Macronutrients
Phosphorus (P)
Potassium (K)
Calcium (Ca)
Magnesium (Mg)
Sulfur (S)
Micronutrients *
Boron (B)
Manganese (Mn)
Zinc (Zn)
Copper (Cu)
Iron (Fe)
IAluminum (Al)
ILead (Pb)

32
79
572
63
8.6

0.2
2.0
5.5
0.3
4.1
48

4.8

4-14
100-160
1000-1500
50-120
>10

0.1-0.5
1.1-6.3
1.0-7.6
0.3-0.6
2.7-9.4

=75

<22

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory
161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003
Phone: (413) 545-2311
e-malil: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc #3 O-
12¢

Order Number:

Lab Number:
Area Sampled:
Received:
Reported:

Cation Exch, Capacity, meq/100g i
Exch. Acidity, meq/100g 4.0
Base Saturation, %
Calcium Base Saturation 38 50-80
Magnesium Base Saturation T 10-30
Potassium Base Saturation 3 2.0-7.0
Scoop Density, g/ce 1.13
Optional tests
Soil Organic Matter (LOI), % 3.8
Soluble Salts (1:2), dS/m 0.12 <0.6

40083
$180904-307

9/4/2018
9/12/2018

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

Magnesium (Mg):

11 of 56

Sample ID: Cambridge Loc #3 0-12"

Lab Number S180904-307
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratary

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #3 0-

12"
Order Number: 40148

Lab Number: X180907-106
Received: 9/7/2018
Reported: 9/13/2018

. . ) w <
Main Fractions Size (mm) Percent - g Sample Passin
Sand 0.05-2.0 66.9 2.00 #10 744
Silt 0.002-0.05 25.1 1.00 418 711
Clay <0.002 8.0 0.50 #35 60.9
0.25 #60 39.0
Sand Fractio Size (mm) P 0.10 #140 285
—— p— e 0.053 #270 24.6
Conrse 0:551.0 138 0.02 20 um 14.7
Medium 0.25-0.5 29.4 0.005 5 um 83
Fine 0.10-0.25 14.1 0.002 2um 59
Very Fine 0.05-0.10 52
Silt Fractions Size (mm) Percent
Coarse 0.02-0.03 13.3
Medium 0.005-0.02 8.7
Fine 0.002-0.005 3.1
USDA Textural Class: sandy loam
Gravel Content: (%) 25.6
6of 16 Sample ID: Cambridge Loc #3 0-12" Lab Number X180907-106
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UMass

% Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

il pH (1:1, H20)
IModified Morgan extractable, ppm
Macronutrients

Phosphorus (P)

Potassium (K)

Calcium (Ca)

Magnesium (Mg)

Sulfur (S)
Micronutrients *

Boron (B)

Manganese (Mn)

Zinc (Zn)

Copper (Cu)

Iron (Fe)
IAluminum (Al)
.ead (Pb)

2.6

61
688

50
13.8

0.1
1.8
4.7
0.2
7.2
73

4.8

4-14
100-160
1000-1500
50-120
>10

0.1-0.5
1.1-6.3
1.0-7.6
0.3-0.6
2.7-94

<75

<22

Cation Exch. Capacity, meq/100g 8.3
Exch. Acidity, meq/100g 4.3
Base Saturation, %
Calcium Base Saturation 41 50-80
Magnesium Base Saturation 5 10-30
Potassium Base Saturation 2 2.0-7.0
Scoop Density, g/ce 1.05
Optional tests
Soil Organic Matter (LOI), % 4.2
Soluble Salts (1:2), dS/m 0.26 <0.6

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc #3 12-
24"

40083

$180904-308

Order Number:
Lab Number:
Area Sampled:
Received:
Reported:

9/4/2018
9/12/2018

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

13 of 56

Sample ID: Cambridge Loc #3 12-24"

Lab Number S180904-308
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UMass

% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Main Fractions Size (mm)
Sand 0.05-2.0
Silt 0.002-0.05
Clay <0.002
Sand Fractions ize (m
Very Coarse 1.0-2.0
Coarse 0.5-1.0
Medium 0.25-0.5
Fine 0.10-0.25
Very Fine 0.05-0.10
tion: Size (mm)
Coarse 0.02-0.05
Medium 0.005-0.02
Fine 0.002-0.005

Percent
66.8
232

99

4.5
11.6
229
20.7

7.1

103
8.5
4.5

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #3 12-

24"
Order Number: 40148
Lab Number: X180907-107
Received: 9/7/2018
Reported: 9/13/2018

Whole Sample % of
Sieve # Sample Passing
#10 91.3
#18 872
#35 76.6
#60 55.7
#140 36.7
#270 30.3
20 um 20.9
Sum 13.1
2um 9.1

USDA Textural Class: sandy loam
Gravel Content: (%) 8.7

7of 16
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Sample ID: Cambridge Loc #3 12-24"

Lab Number X180907-107

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
¥ Extension

Sample Information:

Soil Test Report Sample ID: Cambridge Loc #3 24-
Prepared For: 36"
Andrea‘f-‘illippone ‘ Order Number: 40083

F2 Environmental Design Lab Number:  $180904-309
PO Box.292 Area Sampled:

Pottersville, NJ 07979 Received: 9/4/2018

Reported: 9/12/2018

andrea@f2environmentaldesign.com

908-413-1957

Results

oil pH (1:1, H20) 6.4 Cation Exch. Capacity, meq/100g 7.2
[Modified Morgan extractable, ppm Exch. Acidity, meq/100g 33
Macronutrients Base Saturation, %
Phosphorus (P) 1.9 4-14 Calcium Base Saturation 50 50-80
Potassium (K) 39 100-160 Magnesium Base Saturation 3 10-30
Calcium (Ca) 719 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 27 50-120 | Scoop Density, glce 1.09
Sulfur (S) 12,0 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 3.7
Boron (B) 0.0 0.1-0.5 Soluble Salts (1:2), dS/m 0.27 <0.6
Manganese (Mn) 2.2 1.1-6.3
Zinc (Zn) 4.4 1.0-7.6
Copper (Cu) 0.4 0.3-0.6
Iron (Fe) 6.6 2.7-94
IAluminum (Al) 57 <75
Lead (Pb) 10.7 <22

*  Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

T

Phosphorus (P):
Potassium (K):
Calcium (Ca):
{ Magnesium (Mg):

Lab Number S180904-309

15 of 56 Sample ID: Cambridge Loc #3 24-36"
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UMass

g Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #3 24-

36"

Order Number: 40148

Lab Number: X180907-108
Received: 9/7/2018
Reported: 9/13/2018

W %
Main Fractions Size (mm) Percent si i Sample Passi
Sand 0.05-2.0 :

. -2 st 2.00 #10 66.1
silt 0.002-0.05 204 1.00 418 625
Clay <0.002 1.9 0.50 #35 53.6

0.25 #60 36.9
Sand Fractions Size (mm) Percent 9.10 #140 236
Very Coarse 1.0-2.0 5.4 0.0% wzn 3
Coarse 0.5-1.0 13.5 0.02 20 um 16.2
Medium 0.25-0.5 253 0.005 5um 10.4
Fine 0.10-0.25 17.1 0.002 2um 78
Very Fine 0.05-0.10 6.4
Silt Fractions Size (mm) Percent
Coarse 0.02-0.05 7.8
Medium 0.005-0.02 8.7
Fine 0.002-0.005 39
USDA Textural Class: gravelly sandy loam
Gravel Content: (%) 33.9
80f 16 Sample ID: Cambridge Loc #3 24-36" Lab Number X180907-108
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F Soil Detail

ENVIRONMENTAL Report prepared for: Report Sent:

DESIGN LLC F2 Environmental Design Sample #: 03-11893
TEST RESULTS Eric T. Fleisher : P i : .
PO Box 292 Unique ID: Cambridge Loc 4
Location 4 null Plant: trees
EXISTING CONDITION  DESIRABLE RANGE COMMENTS Pottersville, NJ 07979 USA ) Season: summer
B‘olcgv i e i ol Invoice Number: 4688
i ‘or interpretation ol s report please i
Protozoa contact your local Soil Steward or the lab, Sample Recieved: 06 Sep 2018
Amoeba 17,483.71 >20,000 Low
Flagellates 3,487.25 >20,000 Low SOIL FC:EI’DC‘;‘{’:[ET‘NSELW YORK
Ciliates 17.66 <210 Center Moriches, NY 11934 United States
Nutrient Cycling _ 631-750-1553
. soilfoodwebny@aol.com
Capacity from http://soilfoodwebnewyork.com
Microbial Activity 75-100 Ibs Nitrogen/acre
Bacterial Biomass
and Dllvemtv 9::;; 13;)30 Assay Name Result Units Desired  commentary
Fungal Biomass 183. >1,
Hyphal Diameter 3.00 >2.5 : Orsant el OuieeSiDa
= - Dry Weight 0.79 N/A 0.45 to 0.85 Within normal moisture lovels.
Location4 0-12 Active Fungi 136 pgly >150.00  Fungal activity low, foods may be required. -
CEC 16.1 >10 Total Fungi 183.83 pglg > 1,500.00 Low fungal biomass, foods and biology may be required. -
PH 5.6 6.5-7.0 Hyphal Diameter 3.00 pm >2.50 Disease suppressive fungi likely present. -
oM 3.5 4-8% Active Bacteria 17.28 uglg >30.00 Bacterial activity low, foods may be required.
& Total Bacteria 944.47 pglg >300.00 Good bacterial biomass. -
|Soluble Salts 0.08 <0.6 AcHBoastadR 0.00 yglg
Sand 55.60% Organism Biomass Ratios
Silt 25.20% TETB 0.19 50048 oo bactorial for indicated plant.
Clay 19.20% AF:TF 0.01 >0.10 Low fungal activity, foods may be required.
Clay, Silt, VF Sand 50.30% AB:TB 0.02 >0.10 Low bacterial activity, foods may be required.
Lead 17.3 <22 AF:AB 0.08 500t s
Location4 12"-24" Protozoa (Protists)
CEC 9.6 >10 Flagellates 3,497.25 number/g >20,000.00 Lacking species diversity,
PH 5.7 6.5-7.0 Amoebae 17,483.71 number/g > 20,000.00
Ciliates 17.66 number/g =< 210.00
R0,
oM 3 4 08/66 Nitrogen Cycling 75-100 Ibs/acre Nitrogen levels on plant needs. ilability over a 3
Soluble Salts 0.05 <0. Potential month period
Sand 82.40% Nematodes
= Low numbers, low diversity. Root feeding nematodes are present. Improving
Silt 7.50% Nematodes 1.31  number/g > 10.00 sm‘lk structure, in:o;lucing prcaawr,; ncdmalndns and increasing mycorrhizal
0, colonization can help suppress root feeders.
Clay i 10. 10;{’ Bacterial 074 numberlg > 4.00
Clay, Silt, VF Sand 21.70% Fungal 0.29  numborlg > 4.00
Lead 9.2 <22 Fungal/Root 0.00 number/g <1.00
Location 4 24"-36" Predatory 0.00 number/g >2.00
Root 0.29 number/g < 1.00
CEC 7.1 >10 Mycorrhizal Fungi
PH 5.8 6.5-7.0 ENDO 15.00 % > 40 Low colonization, foods may be required. -
oM 2.2 4-8% ECTO % > 40
Soluble Salts 0.04 <0.6 ikgid % >40
Sand £0.20% Mhm:::::‘:l‘::::sm:m maximum E.coli CFU/g is 800 - 1000. Please check your
Silt 9.00% Gl NotOndered & CEU/g <800.00 local mqulaﬁoﬁs for more mfort'nauan. - ;
Clay 10.80% pH Not Ordered
C|3V Silt, VF Sand 24.90% Organic Matter Not Ordered
Lea d' * 26 7 lc"o“:nggglq Not Ordered pSfem <1000.00
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Soil Notes:
Varied irrigation method

Nematode Detail

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, NJ 07979 USA

For Interpretation of this report please

contact your local Soil Steward or the lab.

# per gra
Classified by type and identified to genus,
If section is blank, no nematodes identified.

Report Sent:
Sample #:
Unique ID:
Plant:
Season:
Invoice Number:

Sample Recieved:

03-11893
Cambridge Loc 4
trees

summer

4688

06 Sep 2018

SOIL FOODWEB NEW YORK

17 Clinton St.

Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Nematode Genus number/g Units Group Common Name
Prismatolaimus 0.20 number/g Bacterial Feeders

Rhabditidae 0.53 number/g Bacterial Feeders

Aporcelaimium 0.12 number/g Fungal Feeders

Eudorylaimus 0.16 number/g Fungal Feoders

Gracilacus 0.12 number/g Root Feeders Pin nematode
Hemicriconemoides 0.08 number/g Root Feeders False Sheath nematode
Paratylenchus 0.08 number/g Root Feeders Pin nematode

APPENDIX | PRELIMINARY REPORT

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phane: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
Z Extension

: Sample Information:
Soil Test Report Sample ID: Cambridge Loc #4 0-
Prepared For: 12"

Andrea Fillippone
F2 Environmental Design

Order Number: 40083

Lab Number: $180904-310
PO Box '292 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/12/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

il pH (1:1, H20) 5.6 Cation Exch. Capacity, meq/100g 16.1
odified Morgan extractable, ppm Exch. Acidity, meq/100g 7.9
Macronutrients Base Saturation,
Phosphorus (P) 1.1 4-14 Calcium Base Saturation 44 50-80
Potassium (K) 91 100-160 Magnesium Base Saturation 6 10-30
Calcium (Ca) 1403 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 119 50-120 | Scoop Density, g/ce 0.90
Sulfur (S) 15.0 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 8.5
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.08 <0.6
Manganese (Mn) 3.4 1.1-6.3
Zine (Zn) 77 1076
Copper (Cu) 02 03-0.6
Iron (Fe) 259 27-94
Aluminum (Al) 73 <75
Lead (Pb) 173 <22

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Volues provided represent the normal range
Jfound in sails and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

Magnesium (Mg):

17 of 56 Sample ID: Cambridge Loc #4 0-12" Lab Number S180904-310

118



Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

Particle Size Analysis - Comprehensive Sisipte Tntoriations

Sample ID: Cambridge Loc #4 0-
Prepared For: 12"

Andrea Fillippone Order Number: 40148
F2 Environmental Design

PO Box 292 Lab I\fumber: X180907-109
Pottersville, NJ 07979 Received: 9/7/2018
Reported: 9/13/2018

andrea@f2environmentaldesign.com
908-413-1957

\d %
i ns ize (mm Percent iz Siev Sample Passi
Sand 0.05-2.0 55.6 200 #10 79.4
Silt 0.002-0.05 252 1.00 #18 740
Clay <0.002 19.2 0.50 #35 63.8
0.25 #60 50.4

s P s
Very Coarse 1.0-2.0 6.7 : i
Coarse 0.5-1.0 12.9 0.02 20 um 26.6
Medium 0.25-0.5 16.9 0.005 5 um 19.0
Fine 0.10-0.25 13.2 0.002 2um 15.2
Very Fine 0.05-0.10 5.9
Sil ions ize (mm Percent
Coarse 0.02-0.05 109
Medium 0.005-0.02 9.6
Fine 0.002-0.005 4.7
USDA Textural Class: sandy loam
Gravel Content: (%) 20.6
9of 16 Sample ID: Cambridge Loc #4 0-12" Lab Number X180907-109
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Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts.

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

Soil Test Report Sample lnformatlfm:
Sample ID: Cambridge Loc #4 12-
Prepared For: 24"

Andrea Fillippone

; i Order Number: 40083
F2 Environmental Design

Lab Number: 5$180904-311
PO Box 292 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/12/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) Cation Exch. Capacity, meq/100g
odified Morgan extractable, ppm Exch. Acidity, meq/100g 5.1
Macronutrients Base Saturation, %
Phosphorus (P) 0.7 4-14 Calcium Base Saturation 40 50-80
Potassium (K) 51 100-160 Magnesium Base Saturation 6 10-30
Calcium (Ca) 770 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 68 50-120 | Scoop Density, g/ee 1.18
Sulfur (S) 7.3 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 3.0
Boron (B) 0.0 0.1-0.5 Soluble Salts (1:2), dS/m 0.05 <0.6
Manganese (Mn) 1.5 1.1-6.3
Zinc (Zn) 3.0 1.0-7.6
Copper (Cu) 0.1 0.3-0.6
Iron (Fe) 10.3 2.7-9.4
IAluminum (Al) 30 <75
Lead (Pb) 9.2 <22

* Micronutrient deficiencies rarely occur in New Englond soils; therefore, an Optimum Range has never been defined. Volues provided represent the normal range
[found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

19 of 56

Sample ID: Cambridge Loc #4 12-24"

Lab Number S180904-311
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UMass

% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

in ctions Size (mm)
Sand 0.05-2.0
Silt 0.002-0.05
Clay <0.002
Sand Fractions Size (mm)
Very Coarse 1.0-2.0
Coarse 0.5-1.0
Medium 0.25-0.5
Fine 0.10-0.25
Very Fine 0.05-0.10
Silt Fractions Size (mm)
Coarse 0.02-0.05
Medium 0.005-0.02
Fine 0.002-0.005

Percent

17.0
35.0
17.6

4.1

1.3
33
29

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Ambherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sieve #
#10
#18
35
#60
#140
#270

20 um
5um
2um

Sample Information:
Sample ID: Cambridge Loc #4 12-

24"

Order Number:
Lab Number:
Received:
Reported:

598
54.6
44.4
235
13.0
10.5

9.7
18
6.0

40148
X180907-110
9/7/2018
9/13/2018

USDA Textural Class: gravelly loamy coarse sand

Gravel Content: (%) 40.2

10 of 16
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Sample ID: Cambridge Loc #4 12-24"

Lab Number X180907-110

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

Soil Test Report

Sample Information:

Sample ID: Cambridge Loc #4 24-
Prepared For: 36"

Andrea Fillippone

Order Number: 40083
F2 Environmental Design

Lab Number: $180904-313
PO Box.292 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/12/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) Cation Exch. Capacity, meq/100g 7.1
IModified Morgan extractable, ppm Exch. Acidity, meq/100g 3.9
Macronutrients Base Saturation, %
Phosphorus (P) 0.7 4-14 Calcium Base Saturation 38 50-80
Potassium (K) 32 100-160 Magnesium Base Saturation 6 10-30
Calcium (Ca) 535 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 50 50-120 | Scoop Density, glee 1.23
Sulfur (S) 5.4 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 22
Boron (B) 0.0 0.1-0.5 Soluble Salts (1:2), dS/m 0.04 <0.6
Manganese (Mn) 2.6 1.1-6.3
Zinc (Zn) 2.2 1.0-7.6
Copper (Cu) 0.1 0.3-0.6
Iron (Fe) 8.1 2.7-9.4
Aluminum (Al) 29 <75
Lead (Pb) 4.6 <22

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the narmal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

Magnesium (Mg):

21 of 56 Sample ID: Cambridge Loc #4 24-36" Lab Number §180904-313
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc #4 24-
36"

Order Number: 40148

Lab Number: X180907-111

Received: 9/7/2018

Reported: 9/13/2018

w

Main Fractions Size (mm) Percent g 2

Sand 0.05-2.0 80.2 2.00 #10 58.0

silt 0.002-0.05 9.0 100 #18 502

Clay <0.,002 10.8 0.50 #35 38.8
0.25 #60 29

Sand Fraction Size (mm) Percent 0.10 #140 14.4

Very Coarse 1.0-2.0 13.5 %923 #2400 L

Coarse 0.5-1.0 19.6 0.02 20 um 103

Medium 0.25-0.5 274 0.005 Sum 8.0

Fine 0.10-0.25 14.6 0.002 2um 6.3

Very Fine 0.05-0.10 5.1

Silt Fractions Size (mm) Percent

Coarse 0.02-0.05 2.0

Medium 0.005-0.02 4.0

Fine 0.002-0.005 29

USDA Textural Class: gravelly coarse sandy loam

Gravel Content: (%) 42.0

11 of 16 Sample ID: Cambridge Loc #4 24-36" Lab Number X180907-111
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Soil Detail

Report Sent:
Sample #: 03-11894
Unique ID: Cambridge Loc 5

ENVIRONMENTAL
DESIGN LLC

Report prepared for:
F2 Environmental Design
Eric T. Fleisher

123

TEST RESULTS PO Box 292
L tion 5 null Plant: trees
o Pottersville, NJ 07979 USA Season: summer
EXISTING CONDITION DESIRABLE RANGE COMMENTS " i Invoice Number: 4688
i For interpretation of this report please 5 2
Biology contact your local Soll Steward or the lab. sample Recieved: 06 Sep 2018
Protozoa
Amoeba 15,413.36 >20,000 Low SOIL Folgrg\iflﬁr;;uéztw YORK
Flagellates 2,380.44 >20,000 Low Center Moriches, NY 11934 United States
ili 631-750-1553
Ciliates 6.67 <178 soilfoodwebny@aol.com
Nutrient Cycling http://sailfoodwebnewyork.com
Capacity from
Microbial Activity 50-75 Ibs Nitrogen/acre
Bacterial Biomass Assay Nameo Result Units Desired - Commentary
and Diversitv 942.48 >300 Organism Biomass Data
Fungal Biomass 122.25 >1,500 Dry Weight 0.90 N/A 0.45t0o 0.85 Add organic matter to build soil structure, increase water holding capacity.
Hyphal Di - Active Fungi 248 uglg > 150.00 Fungal activity low, foods may be required. -
yphal Diameter 2.50 >2.5 Total Fungi 122.25  ugig >1,500.00 Low fungal biomass, foods and biology may be required. -
Location5 0-12" Hyphal Diameter 250 pm >2,50 Good balance of fungi. -
CEC 45 Active Bacteria 24.27 yglg >30.00 Bacterial activity low, foods may bo roquired.
- >10 Total Bacteria 942,48 ugig >300,00 Good bacterial biomass. -
PH 5.7 6.5-7.0 Actinobacteria 0.00 pglg
oM 1.7 4-8% Organism Biomass Ratios
Soluble Salts 0.09 <0.6 TETH 0.13 &0 e "Too bacterial for indicated plant.
Sand 77.70% AETE 0.02 >0.10  Low fungal activity, foods may be required.
Silt 12‘20% AB:TB 0.03 >0.10 Low bacterial activity, foods may be required.
- AF:AB 0.10 5.0010  g,crorial dominated, becoming more bacterial.
Clay 10.10% 10.00
cl Sil o Protozoa (Protists)
ay, Silt, VF Sand 27.40% Flagellates 2,380.44 number/g > 20,000.00 Lacking species diversity.
Lead 1.2 <22 Amochae 15,413.36 number/g > 20,000.00
Location5 12"-24" Ciliates 6.67 number/g < 178.00
Nitrogen Cycling 5075  Ibsh Nitrogen levels dependent on plant needs. Estimated availability over a 3
CEC 0.7 >10 Potential 3 acre month period
‘ Nematodes
PH 6.1 6.5-7.0 Low numbers, low diversity. Root feoding are present. g
Nematodes 0.85 number/g > 10.00 soil structure, introducing predatory nematodes and increasing mycorrhizal
oM 0.3 4-8% colonization can help suppress root feeders. 4
Soluble Salts 0.14 <0.6 Bacterial 0.85 number/g >4.00
Sand o Fungal 0.00 number/g > 4.00
: 92.20% Fungal/Root 0.00 number/g < 1.00
Silt 2.40% Predatory 0.00 number/g >2.00
Clay 5.40% Root 0.00 number/g <1.00
Clay, Silt, VF Sand 0, Mycorrhizal Fungi
Y, 16.00% ENDO 9.00 % >40 Low colonization, foods may be required, -
Lead 0.1 <22 ECTO % b
Ericoid % > 40
Miscellaneous Testing
E.coll Not Ordered  CFU, For most areas, the maximum E.coli CFU/g is 800 - 1
Ak s =80RI008 [otar regulations for more information. - b MR AT
pH Not Ordered
Organic Matter Not Ordered
Electrical
c,ffm.ﬁﬁmy Not Ordered  pS/em < 1000.00
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Soil and Plant Nutrient Testing Laboratory

Soil Notes: il l l 203 Paige Laboratory
Varied irrigation method Nematode Deta M O SS 161 Holdsworth Way
Report prepared for: Report Sent: = g::;‘:‘;:"tvh:;"g‘i;‘gghuse“s
F2 Environmontal Design Sample #: 03-11894 EX‘I'e n S | On Phone: (413) 545-2311
ESCBE,(F;‘;‘;M‘- Unique ID: Cambridge Loc 5 e-mail: soiltest@umass.edu
null Plant: trees website: soiltest.umass.edu
Pottersville, NJ 07979 USA Season: summer

Invoice Number: 4688 Sample Information:

B eevmea ot onerap,  Sampl Recieved: 06 Sep 2018 Soll TestiRepart Sample ID: Cambridge Lo #5 0-
i 12"
Classified by ty:ep:nrdnll:;lluﬂed to genus. Erepared For:
If sectlon is blank, no nematodes identified. SOIL FOODWEB NEW YORK Andrea Fillippone Order Number: 40083
17 Clinton St. 3 ;
Center Moriches, NY 11934 United States F2 Environmedtal Pesi Lab Number: $180904-314
631-750-1553 PO Box 292 Area Sampled:
soilfoodwebny@aol.com Pottersville, NJ 07979 Received: 9/4/2018
http://soilfoodwebnewyork.com Reported: 9/12/2018
andrea@f2environmentaldesign.com
908-413-1957
Nematode Genus number/g Units Group Common Name
Cephalobus 013 number/g Bacterial Feeders Results
Plectus 0.13  numberfg Bacterial Feoders
Prismatolaimus 0.21 number/g Bacterial Feeders
Rhabditidae 0.38  number/g Bacterial Feeders
oil pH (1:1, H20) ) Cation Exch. Capacity, meq/100g
[Modified Morgan extractable, ppm Exch. Acidity, meq/100g 3.1
Macronutrients Base Saturation, %
Phosphorus (P) 1.2 4-14 Calcium Base Saturation 23 50-80
Potassium (K) 25 100-160 Magnesium Base Saturation 5 10-30
Calcium (Ca) 209 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 25 50-120 | Scoop Density, g/ce 1.16
Sulfur (S) 59 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 1.7
Boron (B) 0.0 0.1-0.5 Soluble Salts (1:2), dS/m 0.09 <0.6
Manganese (Mn) 1.8 1.1-6.3
Zine (Zn) 0.4 1.0-7.6
Copper (Cu) 0.1 0.3-0.6
Iron (Fe) 19.1 2.7-94
Aluminum (Al) 65 <75
ILead (Pb) 1.2 <22

¥ Micronutrient deficiencies rarely occur in New England soils; therefore,

m on Optimum Range has never been defined. Values provit
found in soils and are for reference only. 4 MER A lied epreseqthe pomal e

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg): ! I

23 of 56
Sample ID: Cambridge [ 5, # 0.1
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Soil and Plant Nutrient Testing Laboratory .:g;l :ar:d lil;r;t";:h'ient Testing Laboratory
203 Paige Laboratory 20ard Eies bt warv
161 Holdsworth Way i

University of Massachusetts

. :::;g:;!y ht;: I\galss;;husens [ Amherst, MA 01003
E X'I'e n S I O n Phone: (413) 545-2311 X e n S IO n e

e-mail: soiltest@umass.edu e-mail: soiltest@umass.edu

website: soiltest.umass.edu website: soiltest.umass.edu
. . . ; . Sample Information:
Particle Size Analysis - Comprehensive Sampie Euformativg: Soil Test Report Sample ID: Cambridge Loc #5 12-
Sample ID: Cambridge Loc #5 0- Prepared For: 24"

Prepared For: 12"

Andrea Fillippone
Andrea Fillippone

Order Number: 40083

e e Order Number: 40148 EéEB“"[“’;‘;“e“‘al Design Lab Number:  $180904-315
nvironmental Design b Number: X o ox 2 Area Sampled:
PO Box 292 La wumber: - X180907-112 Pottersville, NJ 07979 ecalvads 9/4/2018
Pottersville, NJ 07979 Received: 9/7/2018 Reported: 9/12/2018
Reported: 9/13/2018 i .
X andrea@f2environmentaldesign.com
andrea@f2environmentaldesign.com 908-413-1957
908-413-1957
Results

Main Fracti Size (mm) Pe, e . Mhule sample 2ol Soil ?n (1:1, H20) 6.1 Cation Efw.h. Capacity, meq/100g 0.7
Sand 0.05-2.0 7.7 _mmz.l}o oo P Modified Morgan extractable, ppm Exch. Acidity, meq/100g 0.2
Silt 0.002-0.05 122 1.00 418 741 Macronutrients Base Saturation, %
Clay <0.002 10.1 050 #35 583 Phosphorus (P) 0.8 4-14 Calcium Base Saturation 59 50-80
0.25 #60 350 Potassium (K) 13 100-160 Magnesium Base Saturation 10 10-30
s siz ) Vercari g.(l}ls)3 :;:g ?;‘; Ca]cium‘ (Ca) 87 1000-1500 Potassium Base Saturation 4 2.0-7.0
Very Coarse 1.0-2.0 7.6 : Magnesium (Mg) 9 50-120 | Scoop Density, g/cc 133
Coarse 05-1.0 19.7 0.02 20 um 145 Sulfur (S) 2.8 >10 | Optional tests
Medium 0.25-0.5 29.1 0.005 5um 10.4 Micronutrients * Soil Organic Matter (LOT), % 0.3
Fine 0.10-0.25 16.3 0.002 2um 8.1 Boron (B) 0.0  0.1-05 Soluble Salts (1:2), dS/m 0.14 <0.6
Very Fine 0.05-0.10 5.1 Manganese (Mn) 0.4 1.1-6.3
Zinc (Zn) 0.1 1.0-7.6
Silt Fractions Size (mm) Percent Copper (Cu) 0.0 0.3-0.6
Coarse 0.02-0.05 4.1 Iron (Fe) 3.4 2.7-9.4
Medium 0.005-0.02 5.2 Aluminum (Al) 17 <75
Fine 0.002-0.005 29 .ead (Pb) 0.1 <22
' Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

USDA Textural Class: coarse sandy loam

Phosphorus (P):
Gravel Content: (%) 19.8 Potasslin
Calcium (Ca):
Magnesium (Mg):
12 of 16 Sample ID: Cambridge Loc #5 0-12" Lab Number XI180907-112 25 of 56

Sample ID: Cambridge Loc #5 12-24" Lab Number $180904-315
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UMass

¥ Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratary

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

‘e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc #5 12-
24"

Order Number: 40148

Lab Number: X180907-113

Received: 9/7/2018

Reported: 9/13/2018

ain ons Perc . g Sampl m
M Fracti ize ent Sk 4 Pa
Sand 0.05-2.0 922 2.00 410 1
Silt 0.002-0.05 24 100 418 63
Clay <0.002 54 0.50 #35 61.8
0.25 H60 374

. : 0. # 3.
- S 4
Very Coarse 1.0-2.0 7.0 : )
Coarse 0.5-1.0 17.7 0.02 20 um 6.7
Medium 0.25-0.5 29.7 0.005 5um 73
Fine 0.10-0.25 295 0.002 2um 4.5
Very Fine 0.05-0.10 82
Coarse 0.02-0.05 -0.3
Medium 0.005-0.02 -0.8
Fine 0.002-0.005 3.5
USDA Textural Class: sand
Gravel Content: (%) 17.9
13 of 16 Sample ID: Cambridge Loc #5 12-24" Lab Number X180907-113
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I Soil Detail

EMVIﬁDoEngAGE;‘er:é ?;F;?;ﬁ;?:;:‘a{o& ‘ Report Sent:
"2 E sign . 01,
TEST RESULTS Eric T. Fleisher Sa_mpla #4704 “8?5
- PO Box 292 Unique ID: Cambridge Loc 6
Location 6 null Plant: trees
EXISTING CONDITION ~ DESIRABLE RANGE COMMENTS Pottersville, NJ 07979 USA Season: summer
Biolog Invoice Number: 4688
Y For interpretation of this report please Shible Rclavad: 06555 2018
Protozoa contact your local Soil Steward or the lab. P ) P
Amoeba 5,108.16 >20,000
Flagellates 1,537.11 >20,000 SOIL FOODWEB NEW YORK
nh 17 Clinton St.
Ca]na.tes i 313.85 <66 Center Moriches, NY 11934 United States
Nutrient Cycling 631-750-1553
i soilfoodwebny@aol.com
Ca_pamty fmn? g . http://soilfoodwebnewyork.com
Microbial Activity 25-50 Ibs Nitrogen/acre
Bacterial Biomass
and Diversity 977.39 >300 Asa Desired
i Resul! i
Fungal Biomass 1,004.87 >1,500 i A v szl it Level Commentary
Hyphal Diameter 3.00 >2.5 Organism Biomass Data
Location6 0-12" Dry Weight 0.90 N/A 0.45t0 0.85 Add organic matter to build soil structure, increase water holding capacity.
Active Fungi 11.93 pglg > 150.00 Fungal activity low, foods may be required. -
CEC 7.7 >10 Total Fungi 1,004.87 nglg > 1,500.00 Low fungal biomass, foods and biology may be required. -
PH 6.4 6.5-7.0 Hyphal Diameter 3.00 pm >2.50 Disease suppressive fungi likely present. -
oM 5.4 4-8% Active Bacteria 12.14 pglg >30.00 Bacterial activity low, foods may be required.
Soluble Salts 0.12 <0.6 Total Bacteria 977.39 uglg >300.00 Good bacterial biomass. -
- - Actinobacteria 0.00 pgig
0
Sand 77.20% Organism Biomass Ratios
Silt 13.00% TFIB 1.03 5.00t0 i yactordal for indicated plant
diay 2505 AF:TE 0.01 lggg Low fungal activity, food be required.
& 5 . >0. W gal activity, s may requi 3
Clav, Sllt' VF Sand 29.30% AB:TB 0.01 >0.10 Low bacterial activity, foods may be required.
tead — 2.4 22 AF:AB 0,98 5046 Balanced fungal and bacterial biomass, ikely to stay balanced.
Location 6 12"-24 X
Protozoa (Protists)
CEC 4.5 >10 Flagellates 1,537.11 number/g > 20,000.00 High ciliate numbers indicate possible anaerobic conditions.
PH 6.4 6.5-7.0 Amoebae 5,108.16 number/g > 20,000.00
oM 2.6 4-8% Ciliates 313.85 number/g < 66.00
Soluble Salts 0.16 <0.6 Nitrogen Cycling 25-50  Ibsfacre Nitrogen levels dependent on plant needs. Estimated availability over a 3
z : Potential & month perio
Sand 77.20% Nematodes
i Low numbers, low diversity. Root feeding are present. Improving
Silt 13.40% Nematodes 1.67 number/g > 10.00 soll structure, ing predatory and | g mye
C|ay 9.40% colonization can help suppress root feeders.
Clay, Silt, VF Sand 29.30% Bacterial 1.:0 num;rlg > :.gg
Fungal 0.07 number/g >4,
<
Lead - — 72 22 Fungal/Root 0.00 number/g <1.00
Location 6 24"-36 Predatory 0.00 number/g >2.00
CEC 3.9 >10 Root 0.00 number/g <1.00
PH 6.2 6.5-7.0 Mycorrhizal Fungi
- ENDO 17.00 % >40 Low colonization, foods may be required. -
oM 2 4-8% ECTO % > 10
Soluble Salts 0.17 <0.6 Ericoid % >40
Sand 84.30% Miscellaneous Testing
i For most areas, the maximum E.coli CFU/g is 800 - 1000. Please check your
Silt 7.60% E.coll NotOrderad | CEU/g <800.00 500 rogulations for more information. -
Clay 8.10% pH Not Ordored
Clay, Silt, VF Sand 21.10% Organic Matter Not Ordered
Lead 10.6 <22 Electrical Not Ordered  pSfcm < 1000.00

Conductivity

CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



Soil Notes:
Varied irrigation methed

Nematode Detail

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, NJ 07979 USA

For Interpretation of this report please

contact your local Soil Steward or the lab.

Report Sent:
Sample #: 03-11895
Unique ID: Cambridge Loc 6
Plant: trees
Season: summer
Invoice Number: 4688
Sample Recieved: 06 Sep 2018
# per gram

g
Classified by type and identified to genus.
If section is blank, no nematodes identified.

SOIL FOODWEB NEW YORK

17 Clinton St.

Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Nematode Genus number/g Units Group Common Name
Cephalobus 0.15 number/g Bacterial Feeders

Cuticularia 0.22 number/g Bacterial Feeders

Eumonhystera 0.29  number/g Bacterial Feedors

Plectus 0.44 number/g Bacterial Feedors

Prismatolaimus 0.22 number/g Bacterial Feeders

Rhabditidae 0.29 number/g Bacterial Feeders

Epidorylaimus 0.07 number/g Fungal Feeders

APPENDIX | PRELIMINARY REPORT

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail; soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

Soil Test REPOI‘“ Sample Inl‘ormaﬁfm:
Sample ID: Cambridge Loc #6 0-
Prepared For: 12"

Andrea Fillippone

- Order Number: 40083
F2 Environmental Design

Lab Number: 5180904-316
PO Box 292 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/12/2018
andrea@f2environmentaldesign.com
908-413-1957
Results

oil pH (1:1, H20) Cation Exch. Capacity, meq/100g
odified Morgan extractable, ppm Exch. Acidity, meq/100g 4.8
Macronutrients Base Saturation, %
Phosphorus (P) 9.7 4-14 Calcium Base Saturation 31 50-80
Potassium (K) 31 100-160 Magnesium Base Saturation 6 10-30
Calcium (Ca) 475 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 52 50-120 | Scoop Density, g/cc 0.95
Sulfur (S) 111 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 5.4
Boron (B) 01 0.1-0.5 Soluble Salts (1:2), dS/m 0.12 <0.6
Manganese (Mn) 7] 1.1-6.3
Zinc (Zn) 14.4 1.0-7.6
Copper (Cu) 2.4 0.3-0.6
[ron (Fe) 26.3 2.7-94
IAluminum (Al) 44 <75
ead (Pb) 9.4 <22

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in sils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

27 of 56 Lab Number $180904-316

Sample ID: Cambridge Loc #6 0-12"
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Soil and Plant Nutrient Testing Laboratory Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory 203 Paige Laboratory
161 Holdsworth Way 161 Holdsworth Way

University of Massachusetts University of Massachusetts

’ Exfension Ak A O ’ Extension AT MA DO

e-mail: soiltest@umass.edu e-mail: soiltest@umass.edu

website: soiltest.umass.edu website: soiltest.umass.edu
Particle Size Analysis - Comprehensive , Soil Test Report P g
4 P Sample Information: P Sample ID: Cambridge Loc #6 12-
Sample ID: Cambridge Loc #6 0- Prepared For: 24"
Prepared_ F-or: 12" Andrea Fillippone Order Number; 40083
Andrea Fillippone Order Number: 40148 F2 Environmental Design Lab Number:  5180904-317
F2 Environmental Design Lab Number: X180907-114 PO Box.292 Area Sampled:
PO Box 292 o Pottersville, NJ 07979 Received: 9/4/2018
Pottersville, NJ 07979 Received: 9/7/2018 Reported: 9/12/2018
Reported: 9/13/2018 ; s
andrea@f2environmentaldesign.com
andrea@f2environmentaldesign.com 908-413-1957

908-413-1957
Results

Main Fractions Size (mm)  Percent S W ol pEL (:1, HoLhy 6.4 gﬂtmn E}:‘l- Cﬂmztgg meq/100g : :
Sand 0.05-2.0 772 00 #10 810 IModified Morgan extractable, ppm xch. Acidity, meq 2 .
Silt 0.002-0.05 13.0 100 #18 75.1 Macronutrients Base Saturation, %
Clay <0.002 9.8 0.50 #35 s8.4 Phosphorus (P) 2.3 4-14 Calcium Base Saturation 15 50-80
0.25 #60 372 Potassium (K) 23 100-160 Magnesium Base Saturation 3 10-30
y . 0.10 #140 237 Calcium (Ca) 137 1000-1500 Potassium Base Saturation | 2.0-7.0
Sand Fractions Size (mm)  Percent 0.053 70 184 i 17 50-120 i
Very Coarse 1.0-2.0 7.2 Magnesium (Mg) Scoop Density, g/cc 1.12
Coarse 0.5-1.0 206 0.02 S0 14.1 Sulfur (S) 8.5 >10 | Optional tests
Medium 0.25-0.5 262 0.005 5 um 10.6 Micronutrients * Soil Organic Matter (LOI), % 2.6
Fine 0.10-0.25 16.6 0.002 2 um 79 Boron (B) 0.0 0.1-0.5 Soluble Salts (1:2), dS/m 0.16 <0.6
Very Fine 0.05-0.10 6.5 Manganese (Mn) 2.9 1.1-6.3
Zinc (Zn) 4.8 1.0-7.6
Silt Fractions Size (mm)  Percent Copper (Cu) 1.9 03-0.6
Coarse 0.02-0.05 5.4 Iron (Fe) 20.6 2.7-9.4
Medium 0.005-0.02 4.3 Aluminum (Al) 67 <75
Fine 0.002-0.005 3.3 Lead (Pb) 7.2 <22
*  Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
Jfound in soils and are for reference only.
Soil Test Interpretation

USDA Textural Class: coarse sandy loam Phosphorus (P):

Gravel Content: (%) 19.0 Potassium (K):
Calcium (Ca): ‘
Magnesium (Mg): 1

140l 16 Sample ID: Cambridge Loc #6 0-12" Lab Number X180907-114 29 of 56 Sample ID: Cambridge Loc #6 12-24" Lab Number $180904-317
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UMass

% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

ai ctions Size (mm)
Sand 0.05-2.0
Silt 0.002-0.05
Clay <0.002
Sand Fractions Size (mm)
Very Coarse 1.0-2.0
Coarse 0.5-1.0
Medium 0.25-0.5
Fine 0.10-0.25
Very Fine 0.05-0.10
Silt Fractions Size (mm)
Coarse 0.02-0.05
Medium 0.005-0.02
Fine 0.002-0.005

Percent
77.2
13.4

9.4

Percent
7.7
14.7
248
213
8.7

Percent
4.6

54

ize
2.00
1.00
0.50
0.25
0.10
0.053

0.02
0.005
0.002

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

#10
#18

#60
#140
#270

20 um
5um
2um

Sample Information:
Sample ID: Cambridge Loc #6 12-

24"

Order Number: 40148
Lab Number: X180907-115
Received: 9/7/2018
Reported: 9/13/2018
Whole Sample %

813

75.0

63.0

429

25.6

18.5

14.7

10.3

7.6

USDA Textural Class: sandy loam
Gravel Content: (%) 18.8

150f 16
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Sample ID: Cambridge Loc #6 12-24"

Lab Number X180907-115

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
g Extension

. Sample Information:
Soil Test Report )

P Sample ID: Cambridge Loc #6 24-
Prepared For: 36"

Andrea Fillippone

. Order Number: 40083
F2 Environmental Design

Lab Number: $180904-318
PO Box 292 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/12/2018
andrea@f2environmentaldesign.com
908-413-1957
Results

oil pH (1:1, H20) 6.2 Cation Exch. Capacity, meq/100g 39
Modified Morgan extractable, ppm Exch. Acidity, meq/100g 3.1
Macronutrients Base Saturation, %
Phosphorus (P) 2.6 4-14 Calcium Base Saturation 15 50-80
Potassium (K) 19 100-160 Magnesium Base Saturation 3 10-30
Calcium (Ca) 112 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 13 50-120 | Scoop Density, g/ce 1.16
Sulfur (S) 17.6 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 2.0
Boron (B) 0.0 0.1-0.5 Soluble Salts (1:2), dS/m 0.17 <0.6
Manganese (Mn) 2.5 1.1-6.3
Zinc (Zn) 7.1 1.0-7.6
Copper (Cu) 1.5 0.3-0.6
Iron (Fe) 20.5 2.7-94
Aluminum (Al) 50 <75
l.ead (Pb) 10.6 <22

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Vaiues provided represent the normal range
found in seils and are for reference only.

Soil Test Interpretation

Phosphorus (P):

Potassium (K):
Calcium (Ca):
Magnesium (Mg):

31 of 56 Sample ID: Cambridge Loc #6 24-36" Lab Number S180904-318
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Ambherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

in Fraction Size (mm) Percent si Siev
Sand 0.05-2.0 84.3 200 S0
Silt 0.002-0.05 76 1.00 418
Clay <0.002 8.1 0.50 #35
0.25 #60
Swad Smm - pmet 00 DU
UJd -
Very Coarse 1.0-2.0 8.5
Coarse 0.5-1.0 19.6 0.02 20 um
Medium 0.25-0.5 352 0.005 5um
Fine 0.10-0.25 15.7 0.002 2um
Very Fine 0.05-0.10 54
Silt Fraction Size (mm) Percent
Coarse 0.02-0.05 1.4
Medium 0.005-0.02 3l
Fine 0.002-0.005 3.0

Sample Information:
Sample ID: Cambridge Loc #6 24-

36"
Order Number: 40148
Lab Number: X180907-116
Received: 9/7/2018
Reported: 9/13/2018
Whole Sample % of
_Sample Passing
82.8
75.8
59.6
30.4
17.4
13.0
1.8
92
6.7

USDA Textural Class: loamy coarse sand

Gravel Content: (%) 17.2

16 of 16 Sample ID: Cambridge Loc #6 24-36"
0
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Lab Number X180907-116
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ENVIRONMENTAL
DESIGN LLC

TEST RESULTS
Location 7
EXISTING CONDITION  DESIRABLE RANGE COMMENTS

Biology
Protozoa

Amoeba 3,079.03 >20,000 Low

Flagellates 923.82 >20,000 Low

Ciliates 64.40 <40
Nutrient Cycling
Capacity from
Microbial Activity <25 |bs Nitrogen/acre
Bacterial Biomass
and Diversity 785.40 >300
Fungal Biomass 197.22 >1,500
Hyphal Diameter 2.75 >2.5
Location 7 0-12"
CEC 1.9 >10
PH 7 6.5-7.0
oM 33 4-8%
Soluble Salts 0.07 <0.6
Sand 70.50%
Silt 21.50%
Clay 8.00%
Clay, Silt, VF Sand 36.00%

Lead 9 <22
Location 7 12"-24"

CEC 1.8 >10
PH 7.4 6.5-7.0
oM 1.6 4-8%
Soluble Salts 0.12 <0.6
Sand 74.50%
Silt 19.40%
Clay 6.20%
Clay, Silt, VF Sand 32.80%

Lead 4.8 <22
Location 7 24"-36"
CEC 2.9 >10
PH 7.3 6.5-7.0
oM 1 4-8%
Soluble Salts 0.61 <0.6
Sand 56.30%
Silt 28.70%
Clay 15.10%
Clay, Silt, VF Sand 53.00%
Lead 1 <22

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, NJ 07979 USA

For interpretation of this report please
contact your local Seil Steward or the lab.

Soil Detail

Report Sent:
Sample #: 03-11896
Unique ID: Cambridge Loc 7

Plant: trees
Season: summer
Invoice Number: 1688
Sample Recieved: 06 Sep 2018

SOIL FOODWEB NEW YORK
17 Clinton St.

Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Assay Name Result  Units B ei::: Commentary
Organism Biomass Data
Dry Weight 0.90 N/A 0.45t0 0.85 Add organic matter to build soil structure, increase water holding capacity,
Active Fungi 6G.01 pgrg >150.00 Fungal activity low, foods may be required. -
Total Fungi 197.22 ug/g > 1,500.00 Low fungal biomass, foods and biology may be required. -
Hyphal Diameter 275 pm >2.50 Good balance of fungi. -
Active Bacteria 39.44 pg/g > 30.00 Bacterial activity within normal levels.
Total Bacteria 785.40 ng/g >300.00 Good bacterial biomass. -
Actinobacteria 0.00 pg/g
Organism Blomass Ratlos
TF.TB 0.25 5'100053 Too bacterial for indicated plant.
AF:TF 0.03 >0.10 Low fungal activity, foods may be required.
AB:TB 0.05 >0.10 Low bacterial activity, foods may be required.
AF:AB 0.15 2008 b g more
Protozoa (Protists)
Flagellates 923.82 number/g >20,000.00 High cfliate numbors indicate possible anaerobic conditions.
Amoebae 3,079.03  number/g > 20,000.00
Ciliates 64,40 number/g < 40.00
g;t:::izr]l Cycling <25 Ibs/acre :me;xe::zggls dependent on plant needs. Estimated availability over a 3
Nematodes
Low numbers, low diversity. Root feeding nematodes are present. Improving
Nematodes 1.19  number/g > 10.00  soil structure, introducing predatory and i ing mycorrhizal
calonization can help suppress root feeders.
Bacterial 1.06 number/g >4.00
Fungal 0.14  number/g >4.00
Fungal/Root 0.00 number/g < 1.00
Predatory 0.00  number/g >2.00
Root 0.00 number/g < 1.00
Mycorrhizal Fungi
ENDO Processing % >40 Low colonization, foods may be required. -
ECTO Processing % > 40
Ericoid Processing % >40
Miscellaneous Testing
E.coll Not Ordered  CFU/g < 800,00 g’c;{n;;f;,;'g,‘:;;;’;g,";,";‘:':,“,‘;’;‘nﬁf,:’“,‘oﬁf’.” P O GO
pH Not Ordered
Organic Matter Not Ordered
E{ﬁf&ﬂg;:my Not Ordered pS/em < 1000.00

CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



Soil Notes:
Varied irrigation method

Nematode Detail

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, NJ 07979 USA

For interpretation of this report please

contact your local Soil Steward or the lab.

Report Sent:
Sample #:
Unique ID:

Plant:

Season:

Invoice Number:
Sample Recieved:

03-11896
Cambridge Loc 7
trees

summer

4688

06 Sep 2018

# per gram

by type and

to genus.

C
If section Is blank, no nematodes identified.

SOIL FOODWEB NEW YORK
17 Clinton St.

Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Nematode Genus number/g Units Group Common Name
Cephalobus 0.07 number/g Bacterial Feeders
Diploscapter 0.10 number/g Bacterial Feeders
Eumonhystera 0.10 number/g Bacterial Feeders
Heterocephalobus 0.31 number/g Bacterial Feeders
Panagrolaimus 0.10  number/g Bacterial Foeders
Prismatolaimus 0.20 number/g Bacterial Feeders
Rhabditidae 0.17 number/g Bacterial Feeders

Eudorylaimus

0.14 number/g

APPENDIX | PRELIMINARY REPORT

Fungal Feeders

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mall: soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

Sample Information:

Soil Test Report Sample ID: Cambridge Loc #7 0-

Prepared For: 12"

Andrea Fillippone Order Number: 40083

F2 Environmental Design Lab Number:  $180904-319

PO Box 292 Area Sampled:

Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/12/2018

andrea@f2environmentaldesign.com

908-413-1957

Results

oil pH (1:1, H20) 7.0 Cation Exch. Capacity, meq/100g 1.9
IModified Morgan extractable, ppm Exch. Acidity, meq/100g 0.0
Macronutrients Base Saturation, %
Phosphorus (P) 22 4-14 Calcium Base Saturation 71 50-80
Potassium (K) 88 100-160 Magnesium Base Saturation 16 10-30
Calcium (Ca) 265 1000-1500 Potassium Base Saturation 12 2.0-7.0
Magnesium (Mg) 37 50-120 Scoop Density, g/ce 1.00
Sulfur (S) 6.7 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 33
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.07 <0.6
Manganese (Mn) 29 1.1-6.3
Zinc (Zn) 7.1 1.0-7.6
Copper (Cu) 0.9 0.3-0.6
Iron (Fe) 9.4 2.7-94
luminum (Al) 50 <75
Lead (Pb) 9.0 <22

*  Micronutrient deficiencies rarely occur in New En;

2 e gland soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

| Magnesium (Mg):

33 of 56

Sample ID: Cambridge Loc #7 0-12"

Lab Number $180904-319
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UMass
¥ Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Main Fractions Size (mm) Percent
Sand 0.05-2.0 70.5
Silt 0.002-0.05 215
Clay <0.002 8.0
Fractio Size (mm) ercent
Very Coarse 1.0-2.0 99
Coarse 0.5-1.0 15.7
Medium 0.25-0.5 225
Fine 0.10-0.25 15.8
Very Fine 0.05-0.10 6.5
Silt Fractions Size (mm) ercent
Coarse 0.02-0.05 13.9
Medium 0.005-0.02 7.0
Fine 0.002-0.005 0.6

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 7 0-12"

Order Number: 40264

Lab Number: X180914-101
Received: 9/14/2018
Reported: 9/25/2018

Size (mm) ~ Sieve # _Sample Passing
2.00 #10 727
1.00 8 65.5
0.50 #35 54.1
0.25 #60 377
0.10 #140 26.2
0.053 #270 214
0.02 20 um 113
0.005 5um 6.2
0.002 2um 58

USDA Textural Class: coarse sandy loam

Gravel Content: (%) 273

lof16
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Sample ID: Cambridge Loc 7 0-12"

Lab Number X180914-101

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

Soil Test Report

Sample Information:
Sample ID: Cambridge Loc #7 12-
Prepared For: 24"
Andrea Fillippone

F2 Environmental Design Order Number: 40083

B Boxiaby Lab Number: 5180904-320

Pottersville, NJ 07979 ;trai:ii?'pmd: 9/4/2018
Reported: 9/12/2018

andrea@f2environmentaldesign.com

908-413-1957

Results

oil pH (1:1, H20) Cation Exch. Capacity, meq/100g
odified Morgan extractable, ppm Exch. Acidity, meq/100g 0.0
Macronutrients Base Saturation, %
Phosphorus (P) 1.7 4-14 Calcium Base Saturation 66 50-80
Potassium (K) 58 100-160 Magnesium Base Saturation 26 10-30
Calcium (Ca) 234 1000-1500 Potassium Base Saturation 8 2.0-7.0
Magnesium (Mg) 55 50-120 | Scoop Density, g/ce 1.14
Sulfur (S) 4.3 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 1.6
Boron (B) 0.0 0.1-0.5 Soluble Salts (1:2), dS/m 0.12 <0.6
Manganese (Mn) 2.2 1.1-6.3
Zinc (Zn) 38 1.0-7.6
Copper (Cu) 0.6 0.3-0.6
Iron (Fe) 6.1 2.7-9.4
IAluminum (Al) 30 <75
Lead (Pb) 4.8 <22

* Micronutrient deficiencies rarely occur in New Eny

gland soils; therefore, an Optimum Range has never it
A e - o] Jif been defined. Values provided represent the normal range

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

Magnesium (Mg):

35 of 56

Sample ID: Cambridge Loc #7 12-24" Lab Number $180904-320
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UMass

% Extension

Particle Size Analysis - Comprehensive

Prepared For:
Andrea Fillippone
F2 Environmental Design

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 7 12-
24"

Order Number: 40264

PO Box 292 Lab I\-Iumber: X180914-102
Pottersville, NJ 07979 Received: 9/14/2018
Reported: 9/25/2018
andrea@f2environmentaldesign.com
908-413-1957
Main Fractions Size (mm) Percent Size (mm)  Sieve # Sample Passing
Sand 0.05-2.0 745 200 10 —
Silt 0.002-0.05 194 1.00 8 56.1
Clay <0.002 62 0.50 s 48.0
025 #60 338
Sand Fractions Size (mm) Percent 0:10 ”;:g lzz
Very Coarse 1.0-2.0 67 da L 135
Coarse 05-1.0 13.6 002 20 um 95
Medium 0.25-0.5 236 0.005 5um 54
Fine 0.10-0.25 234 0.002 2 um 37
Very Fine 0.05-0.10 72
Coarse 0.02-0.05 9.7
Medium 0.005-0.02 70
Fine 0.002-0.005 28
USDA Textural Class: gravelly sandy loam
Gravel Content: (%) 399
20f 16 Sample ID: Cambridge Loc 7 12-24" Lab Number X180914-102
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Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

Soil Test Report Sample lnformall‘on:
Sample ID: Cambridge Loc #7 24-
Prepared For: 36"

Andrea Fillippone

Order Number: 40083
F2 Environmental Design

Lab Number: 5180904-321
PO Box 292 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/12/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) 7.3 Cation Exch. Capacity, meq/100g 29
Modified Morgan extractable, ppm Exch. Acidity, meq/100g 0.0
Macronutrients Base Saturation, %
Phosphorus (P) 3.6 4-14 Calcium Base Saturation 69 50-80
Potassium (K) T 100-160 Magnesium Base Saturation 25 10-30
Calcium (Ca) 397 1000-1500 Potassium Base Saturation 6 2.0-7.0
Magnesium (Mg) 87 50-120 | Seoop Density, g/ec 1.14
Sulfur (S) 8.0 >10 | Optional tests
Micronutrienis * Soil Organic Matter (LOI), % 1.0
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.61 <0.6
Manganese (Mn) 17 1.1-6.3
Zine (Zn) 15 1076
Copper (Cu) 0.1 0.3-0.6
Iron (Fe) 1.6 2.7-9.4
luminum (Al) 18 <75
ead (Pb) 1.0 <22

¥ Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Ronge has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

37 of 56

Sample ID: Cambridge Loc #7 24-36"

Lab Number S180904-321
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UMass

% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 7 24-

36"
Order Number:
Lab Number:
Received:
Reported:

40264
X180914-103
9/14/2018
9/25/2018

Main Fractions Size (mm) Percent

Sand 0.05-2.0 563 2.00 410 9.6

silt 0.002-0.05 87 100 #8 268

Clay <(.002 15.1 0.50 #35 79.6

025 #60 67.1

and Fractiol Size (mm) Percent “'“3] 1:142 ‘3”2

Very Coarse 1.02.0 42 o = 2!

Coarse 0.5-1.0 79 0.02 20 um 286

Medium 0.25-0.5 13.8 0.005 5um 18.0

Fine 0.10-0.25 212 0.002 2 um 136

Very Fine 0.05-0.10 9.2

Silt Fractions Size (mm) Percent

Coarse 0.02-0.05 122

Medium 0.005-0.02 1.7

Fine 0.002-0.005 48

USDA Textural Class: fine sandy loam

Gravel Content: (%) 94

3of 16 Sample ID: Cambridge Loc 7 24-36" Lab Number X180914-103

137
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| Soil Detail

ENVIRONMENTAL Report prepared for: Report Sent:
DESIGN LLC F2 Environmental Design Sample #: 03-11897
TEST RESULTS Eric T. Fleisher : ;
PO Box 292 Unique ID: Cambridge Loc 8
Location 8 null Plant: trees
EXISTING CONDITION  DESIRABLE RANGE COMMENTS Fotersvills, NI 07070°U5A Sehsfu: Sumime
Biologv Faciat e e - Invoice Number: 4688
‘or interpretation ol s report please N
Protozoa contact your local Soll Steward or the lab. Sample Recieved: 06 Sep 2018
Amoeba 52,977.44 >20,000
Flagellates 6,618.15 >20,000 Low SOIL FUO‘?:‘I”EB NSEW YORK
o 17 Clinton St.
Ciliates 66.71 <596 Center Moriches, NY 11934 United States
Nutrient Cycling 631-750-1553
IS ity f soilfoodwebny@aol.com
apacity from http://soilfoodwebnewyork.com
Microbial Activity 100-150 Ibs Nitrogen/acre
Bacterial Biomass
and Diversit 794.4 > i
oy 94.43 300 Assay Name Result Units Desired  ¢ommentary
Fungal Biomass 427.44 >1,500 Low
Hyphal Diameter 3.25 >2.5 Orgasisminpama D
Location8 0-12" Dry Weight 0.87 N/A 0.45 to 0.85 Add organic matter to build seil structure, increase waler holding capacity.
Active Fungi 15.93 uglg > 150.00 Fungal activity low, foods may be required. -
CEC 6.6 >10 Total Fungi 127.44 pgrg > 1,500.00 Low fungal biomass, foods and biology may be required. -
PH 7.2 6.5-7.0 Hyphal Diameter 325 pm >2.50 Disease suppressive fungi likely present. -
oM a1 4-8% Active Bacteria 25.11 pglg > 30.00 Bacterial activity low, foods may be required.
- Total Bacteria 794.43 uglg > 300.00 Good bacterial biomass. -
Soluble Salts 0.08 <0.6 AetinabaGEEe 000 Bl
Sand 69.60% Organism Blomass Ratios
1 10
Silt 24.70% TFTB 054 50010 00 bacterial for indicated plant.
C]Ey - 5.70% AF:TF 0.04 >0.10 Low fungal activity, foods may be required.
Clay, Silt, VF Sand 34.90% AB:TB 0.03 >0.10 Low bacterial activity, foods may be required.
Lead 4.9 <22 AFAB 0.63 54 Bacterial dominated, becoming more bacterial.
: Y g
Location 8 12"-24' Protozoa (Protists)
CEC 90.8 >10 Flagellates 6,618.15 number/g >20,000,00 Lacking species diversity.
PH 7.5 6.5-7.0 Amocbae 52,977.44 number/g > 20,000.00
oM 25 2-8% Ciliates 66.71 number/g < 596.00
. Nitrogen Cycling Nitrogen levels dependent on plant needs. Estimated availability over a 3
Soluble Salts 0.08 <0.6 Potential 100150, IbaleEny month period
Sand 69.40% Nematodes
i Low numbers, low diversity. Root feeding nematodes are present. Improving
Silt 21.60% Nematodes 2.70 number/g > 10,00 soil structure, i 2 and ing mycorrhizal
Clav 9.00% colonization can help suppress root feeders.
> Bacterial 2.56 number/g >4.00
0,
Clay, Silt, VF Sand 37.20% Fungal 0.15 number/g >4.00
Lead 20.3 <22 Fungal/Root 0.00 number/g <1.00
Location 8 24"-36" Predatory 0.00 number/g >2.00
CEC 7.2 >10 Root 0.00 number/g <1.00
Mycorrhizal Fungi
PH 7.1 6.5-7.0 ENDO % 540
oM 2.1 4-8% ECTO 2100 % >40 Low colonization, foods may be required.
Soluble Salts 0.06 <0.6 Ericoid % >40
Sand 66.10% Miscellaneous Testing
il For most areas, the maximum E.coli CFU/g is 800 - 1000. Please check your
Silt 19.70% B.coli NotOrdered s CEU/g < 80000 15cal regulations for more information. - g
Clay 14.10% pH Not Ordercd
Clay, Silt, VF Sand 39.30% Organic Matter Not Ordered
Lead 17.3 <22 ity Not Ordered  pSfem <1000.00
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Soil Notes:
Varied irrigation method

Nematode Detail

Report prepared for;

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, NJ 07979 USA

For interpretation of this report please

contact your local Soil Steward or the lab,

Report Sent:
Sample #:
Unique ID:

Plant:

Season:

Invoice Number:
Sample Recieved:

# per gram

03-11897
Cambridge Loc 8
trees

summer

4688

06 Sep 2018

[of by type and to genus.

If section is blank, no nematodes identified.

SOIL FOODWEB NEW YORK

17 Clinton St.

Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Nematode Genus number/g Units Group Common Name
Achromadora 0.22 number/g Bacterial Feeders

Cephalobus 0.29 number/g Bacterial Feedors

Cuticularia 0.58 number/g Bacterial Feeders

Plectus 0.29 number/g Bacterial Feeders

Prismatolaimus 0.29 number/g Bacterial Feeders.

Protorhabditis 0.88 number/g Bacterial Feoders

Eudorylaimus 0.15 number/g Fungal Feeders

APPENDIX | PRELIMINARY REPORT

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
¥ Extension

Soil Test Report :
Sample ID: Cambridge Loc #8 0-

Prepared For: 12"

Andrea Fillippone Order Number: 40083
F2 Environmental Design

Lab Number: $180904-322
PO Box ?92 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/12/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) 7.2 Cation Exch. Capacity, meq/100g 6.6
[Modified Morgan extractable, ppm Exch. Acidity, meq/100g 0.0
Macronutrients Base Saturation, %
Phosphorus (P) 3.5 4-14 Calcium Base Saturation 93 50-80
Potassium (K) 63 100-160 Magnesium Base Saturation 5 10-30
Calcium (Ca) 1226  1000-1500 Potassium Base Saturation 2 2.0-7.0
Magnesium (Mg) 39 50-120 | Scoop Density, g/cc 1.05
Sulfur (S) 10.1 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 4.1
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.08 <0.6
Manganese (Mn) 53 1.1-6.3
Zinc (Zn) 3.1 1.0-7.6
Copper (Cu) 0.1 0.3-0.6
Iron (Fe) 5.5 2.7-94
Aluminum (Al) 35 <75
Lead (Pb) 4.9 <22

¥ Micronutrient deficiencies rarely occur in New England solls; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

[ Phosphorus (P):
Potassium (K):
Calcium (Ca):
M_ggnesium LMg):

39 of 56 Lab Number S180904-322

Sample ID: Cambridge Loc #8 0-12"
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Soil and Plant Nutrient Testing Laboratory
U M O S S 203 Paige Laboratory . Soil and Plant Nutrient Testing Laboratory
IS? HuI‘dswnrth Way 203 Paige Laboratory
. University of Massachusetts O S S 161 Holdsworth Way
E T Amherst, MA 01003 University of Massachusetts
X e n S ' O n Phone: (413) 545-2311 [l Amherst, MA 01003
J e-mail: soiltest@umass.edu E XTe n S I O n Phone: (413) 545-2311
website: soiltest.umass.edu e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Particle Size Analysis - Comprehensive

Sample Information: Soil Test Report Sample lr:formatlfln:
Sample ID: Cambridge Loc 8 0-12" Sample ID: Calr'nbrldse Loc #8 12-
Prepared For: Prepared For: 24

Andrea Fillippone
F2 Environmental Design

Andrea Fillippone
F2 Environmental Design

Order Number: 40083
Lab Number: $180904-324

Order Number: 40264

PO Box 292 Lab l\fumber: X180914-104 PO Box -292 Area Sampled:
Pottersville, NJ 07979 Received: 9/14/2018 Pottersville; NI 07979 Received: 9/4/2018
Reported: 9/25/2018 Reported: 9/12/2018
andrea@f2environmentaldesign.com andrea@f2environmentaldesign.com
908-413-1957 908-413-1957
_ T
ail ctil Size (mm) Percent . - ws n'» f oil I.’H (1:1, H20) Cation Exch Capacity, meq/100g
Sand 0.05-2.0 69.6 2.00 #10 753 IModified Morgan extractable, ppm Exch. Acidity, meq/100g 83.5
Silt 0.002-0.05 247 ]:0(} #18 68:8 Macronutrients Base Saturation, %
Clay <0.002 5.7 0.50 #35 55.8 Phosphorus (P) 3.8 4-14 Calcium Base Saturation 8 50-80
025 #60 329 Potassium (K) 51 100-160 Magnesium Base Saturation 0 10-30
Sand Fractions i i P 0.10 #140 263 Calcium (Ca) 1375 1000-1500 Potassium Base Saturation 0 2.0-7.0
Very Coarse 1.020 8.6 0053 #2320 23 Magnesium (Mg) 33 50-120 [ Scoop Density, g/cc 1.03
Coarse 05-10 17.3 002 S0 134 Sulfur (S) 10.8 >10 | Optional tests
Medium 025-0.5 304 0'00; 5um :,_2 Micronutrients * Soil Organic Matter (LOI), % 25
Fine 0.10-0.25 8.8 0.002 2um 43 Boron (B) 02 0.1-05 Soluble Salts (1:2), dS/m 0.08 <0.6
Very Fine 0.05-0.10 45 Manganese (Mn) 87, L1683
Zinc (Zn) 2.9 1.0-7.6
0.5 0.3-0.6
Silt Fractions Sige (mm)  Percent Copper (Cu)
Coarse 0.02-0.05 126 Iron (Fe) 43 2794
Medium 0.005-0.02 83 pluminum (Al 24 <75
Fine 0.002-0.005 I8 Lead (Pb) 20.3 <22
* Micronutrient deficiencies rarely occur in New England solls; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.
Soil Test Interpretation
USDA Textural Class: coarse sandy loam Phosphorus (P):
Potassium (K):
Gravel Content: (%) 24.7 )
Calcium (Ca):
Magnesium (Mg): }
41 of 56 Sample ID: Cambridge Loc #8 12-24" Lab Number S180904-324
40f16 Sample ID: Cambridge Loc 8 0-12" Lab Number X180914-104
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone
F2 Environmental Design

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc 8 12-
24"

Order Number: 40264

PO Box 292 Lab Number:  X180914-105
Pottersville, NJ 07979 Received: 9/14/2018
Reported: 9/25/2018
andrea@f2environmentaldesign.com
908-413-1957
Whole Sample % of
Main Fractions Size (mm) Percent Sige ) i Sample Passi
Sand 0.05-2.0 694 250 g 475
Silt 0.002-0.05 216 1.00 418 421
Clay <0.002 9.0 0.50 #35 34.8
025 #60 258
; Size (mm) P 0.10 #140 17.7
fan s . = i 0.053 #270 145
Very Coarse 1.0-20 113
e 03210 134 0.02 20 um 94
Medium 0.25-0.5 19.0 0.005 Sum 5.6
Fine 0.10-0.25 17.1 0.002 2um 43
Very Fine 0.05-0.10 6.6
Coarse 0.02-0.05 109
Medium 0.005-0.02 79
Fine 0.002-0.005 27
USDA Textural Class: gravelly coarse sandy loam
Gravel Content: (%) 525
Sof 16 Sample 1D: Cambridge Loc 8 12-24" Lab Number X180914-105

APPENDIX | PRELIMINARY REPORT

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

UMass
% Extension

Soil Test Report Sample Information:
Sample ID: Cambridge Loc #8

Prepared For: 36"

Andrea Fillippone Order Number: 40083

F2 Environmental Design
Lab Number: $180904-325

PO Box ‘292 Area Sampled:

Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/12/2018

andrea@f2environmentaldesign.com

908-413-1957

Results

oil pH (1:1, H20) Cation Exch. Capacity, meq/100g
[Modified Morgan extractable, ppm Exch. Acidity, meq/100g 3.1
Macronutrients Base Saturation, %
Phosphorus (P) 24 4-14 Calcium Base Saturation 49 50-80
Potassium (K) 74 100-160 Magnesium Base Saturation 5 10-30
Calcium (Ca) 696 1000-1500 Potassium Base Saturation 3 2.0-7.0
Magnesium (Mg) 42 50-120 | Scoop Density, g/ec 1.02
Sulfur (S) 72 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 2.1
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.06 <0.6
Manganese (Mn) 2.7 1.1-6.3
Zinc (Zn) 42 1.0-7.6
Copper (Cu) 0.9 0.3-0.6
Iron (Fe) 5.1 2.794
IAluminum (Al) 30 <75
Lead (Pb) 17.3 <22

Soil and Plant Nutrient Testing Laboratory

24-

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

| Magnesium (Mg):

43 of 56 Sample ID: Cambridge Loc #8 24-36"

Lab Number $180904-325
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:
Andrea Fillippone
F2 Environmental Design

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 8 24-

36"

Order Number:

PO Box 292 Lab i\.lumber:
Pottersville, NI 07979 Received:
Reported:
andrea@f2environmentaldesign.com
908-413-1957
Mai 4 " Whole Sample % of
Main Fractions Size (mm) Percent Size ) Sleve # Sample Passing
Sand 0.05-2.0 66.1 500 Fii 815
Silt 0.002-0.05 197 1.00 #8 775
Clay <0002 14.1 0.50 #35 716
025 160 53.9
Sand Fractions Size (mm) Percent 0'121 ::g ;2’;
Very Coarse 1.0-2.0 49 0.053 B :
Coarse 05-1.0 #3 0.02 20 um 237
Medium 0.25-0.5 217 0.005 Sum 144
Fine 0.10-025 26.7 0.002 2um s
Very Fine 0.05-0.10 55
Silt Fractions Size (mm) Percent
Coarse 0.02-0.05 48
Medium 0.005-0.02 1.4
Fine 0.002-0.005 35
USDA Textural Class: sandy loam
Gravel Content: (%) 18.5
6 0of 16 Sample ID: Cambridge Loc 8 24-36" Lab Number X180914-106
143
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Soil Detail

FZ

ENVIRONMENTAL Report prepared for: Report Sent:
DESIGN LLC 22. E;vi:rlo:}r;x]enlal Design Sample #: 03-11898
TEST RESULTS P(r)lCBn.x 2‘;'25 e Unique 1D: Cambridge Loc 9
Location 9 null Plant: trees
EXISTING CONDITION DESIRABLE RANGE COMMENTS Pottersville, NJ 07979 USA Season: summer
Biology For litsroretation ot ibs — Invoice Number: 4688
For interpretation of s report please : X
Protozoa contact your local Soil Steward or the lab. Sample Recieved: 06 Sep 2018
Amoeba 2,958.07 >20,000 Low
Flagellates 1,478.50 >20,000 Low SRILEOOPWED NEW YORK
. " nton "
Ciliates 61.87 <44 High Center Moriches, NY 11934 United States
Nutrient Cycling 631-750-1553
: soilfoodwebny@aol.com
Ca.paCIty from http:/fsoilfoodwebnewyork.com
Microbial Activity <25 Ibs Nitrogen/acre
Bacterial Biomass
and Divelrslty 743.62 >300 AwEay NatE st e neﬂm.i Commeiitary
Fungal Biomass 168.54 >1,500 Low =
Hyphal Diameter 3.00 >2.5 OrumalimiBiomiss
L - 3 T Dry Weight 0.94 N/A 0.451t0 0.85 Add organic matter to build soll structure, Increase water holding capacity.
ocation 9 0-12
Active Fungi 6.85 pglg >150.00 Fungal activity low, foods may be required, -
CEC 11.7 >10 Total Fungi 168.54  pglg > 1,500.00 Low fungal biomass, foods and biology may be required. -
PH 6.9 6.5-7.0 Hyphal Diameter 3.00 pm >2,50 Disease suppressive fungi likely present. -
oM 5.9 4-8% Active Bacteria 15.61 pg/g >30.00 Bacterial activity low, foods may be required.
Soluble Sal - At BeEte 743.62  pg/g >300.00 Good bacterial biomass. -
oluble Salts 0.18 <0.6 Actinobacteria 0.00 pg/g
S.and 70.10% Organism Blomass Ratios
silt 21.10% TETB 0.23 51%058 Too bacterial for indicated plant.
Cla 8.809 . 3
c|a; e 378300:11, AETF 0.04 >0.10  Low fungal activity, foods may be required.
) , 7 AB:TB 0.02 >0.10 Low bacterial activity, foods ma
. A y be required.
Lead 19 : 5.00 t
Location 9 12"-24" <22 ) 0.44 10,06 Bacterial dominated, becoming more bacterial.
Protozoa (Protists)
CEC 7.3 10 Flagellates 1,478.50 number/g >20,000.00 High ciliate numbers indicate possible anaerobic conditions.
PH 7 6.5-7.0 Amocbae 2,958.07 numberfg > 20,000.00
- o 4;8% Ciliates 61.87 number/g < 44.00
- Nit: Cycli i
Soluble Salts 0.16 <0.6 p;txﬂm T <25 lbsfacre g;’mﬁ%‘:,::;ls dependent on plant needs. Estimated availability over a 3
Sand 73.30% Nematodes
silt . Low numbers, low diversity. Root feedin I i
19.20% Nematodes 0.84 number/g > 10.00 soil structure, introducing predatory nmﬁulodcs and i::nﬂ::i:’zgnllﬁyc;rrlnimf
Clay 7.50% — o colonization can help suppress root feeders.
I = g number/g >4.00
Clay, Silt, VF Sand 31.30% Fungal 0.12 number/g >4.00
Lead 17.3 <22 Fungal/Root 0.17 niimber/g <1.00
Location 9 24"-36" Predatory 0.00  number/
3 g >2.00
CEC 122 10 Root 0.07 number/g < 1.00
PH - Mycorrhizal Fungi
= 6.9 6.5-7.0 ENDO % =40 -
2.3 4-8% ECTO 26.00 % >40  Low colonization, foods may be required.
Soluble Salts 0.19 <0.6 Ericoid % > 40
Sand 77.10% Miscellaneous Testing
Silt 14.70% E.coli Not Ordered CFU/g < 800.00 ll;ocralmost aroas, t}}:rw::;npm E.coli CFU/g is B0O - 1000. Please check your
Clay 8.20% pH Not Orderod :
Clay, Silt, VF Sand 28.60% STHIRE S o]
El i
Lead 8.3 <22 C;fésccginy Not Ordered  pS/cm < 1000.00
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Soil and Plant Nutrient Testing Laboratory

< 203 Paige Laboratory
Soil Notes: Nematode Detail M S S 161 Holdsworth Way
Varied irrigation method University of Massachusetts
Report prepared for: Report Sent: N Amherst, MA 01003
F2 Environmental Design Sample #: 03-11898 n 'On Phone: (413) 545-2311
Eric T. Fleisher Unique ID: Cambridge Loc 9 e-mail: soiltest@umass.edu
PO Box 292 Plant: thibes website: soiltest.umass.edu
null )
Pottersville, NJ 07979 USA Season: summer .
Invoice Number: 4688 Soil Test Report Sample lnformahfm.
For interpretation of this report please Sample Recieved: 06 Sep 2018 oil Ies P Sample ID: Cambridge Loc #9 0-
contact your local Soil Steward or the lab. -
# por gram Prepared For:
Classified by type and identified to genus.
Itsgetlon xblank ng pedmatoded|deatiled. SOIL FOODWEB NEW YORK Andrea Fillippone Order Number: 40083
_ 17Clinton St. F2 Environmental Design Lab Number:  $180904-326
Center Mon‘:h;;iﬁ\s,oi.}ggg United States PO Box 292 Area Sampled:
soilfoodwebny@aol.com Pottersville, NJ 07979 Received: 9/4/2018
http://soilfoodwebnewyork.com Reported: 9/12/2018
andrea@f2environmentaldesign.com
908-413-1957
Nematode Genus number/g Units Group Common Name
Cephalobus 0.22 number/g Bacterial Feeders Results
Prismatolaimus 0.10 number/g Bacterial Feeders
Rhabditidae 0.15 number/g Bacterial Feeders
Pungentus 0.12 number/g Fungal Feeders "
Aphelenchoides 0.10 number/g Fungal/Root Feeders Foliar nematode oil pH (1:1, H20) 5 Cation Exch. Capacity, meq/100g
Filenclity 007 mimberyy Fungal/Root Feedors ) odified Morgan extractable, ppm Exch. Acidity, meq/100g 2.4
Gracilacus 0.07 number/g Root Feeders Pin nematode Macronutrients Base Saturatiun, o,
Phosphorus (P) 11.9 4-14 Calcium Base Saturation 72 50-80
Potassium (K) 115 100-160 Magnesium Base Saturation 5 10-30
Calcium (Ca) 1679 1000-1500 Potassium Base Saturation 3 2.0-7.0
Magnesium (Mg) 74 50-120 | Scoop Density, g/ce 1.13
Sulfur (8) 127 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 5.9
Boron (B) 0.2 0.1-0.5 Soluble Salts (1:2), dS/m 0.18 <0.6
Manganese (Mn) 33 1.1-6.3
Zinc (Zn) 16.5 1.0-7.6
Copper (Cu) 0.7 0.3-0.6
Iron (Fe) 6.2 2794
Aluminum (Al) 29 <75
Lead (Pb) 19.0 <22

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

Maguesil{m (Mg):

45 of 56 Sample ID: Cambridge Loc #9 0-12" Lab Number S180904-326

APPENDIX | PRELIMINARY REPORT 146



UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NI 07979

andrea@f2environmentaldesign.com
908-413-1957

Main Fractions Size (mm) Percent Size (mm)

Sand 0.05-2.0 70.1 2.00

silt 0.002-0.05 211 1.00

Clay <0.002 88 0.50
025

Sand Fractions Size(mm)  Percent 20

Very Coarse 1.0-2.0 7.0 0053

Coarse 05-1.0 178 0.02

Medium 0.25-0.5 214 0.005

Fine 0.10-0.25 16.1 0.002

Very Fine 0.05-0.10 T9

ilt Fraction: Size (mm) Percent

Coarse 0.02-0.05 1.5

Medium 0.005-0.02 86

Fine 0.002-0.005 0.9

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 9 0-12"

Order Number: 40264

Lab Number: X180914-107
Received: 9/14/2018
Reported: 9/25/2018

Whole Sample % of
Sieve # Sample Passing
#10 86.5
#18 804
35 65.0
#60 46.6
#140 327
#270 258
20 um 15.8
5um 84
2um 7.6

USDA Textural Class: sandy loam

Gravel Content: (%) 135

7 of 16 Sample ID: Cambridge Loc 9 0-12"

147

Lab Number X180914-107

UMass
¥ Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20)
odified Morgan extractable, ppm
Macronutrients
Phosphorus (P) 93 4-14
Potassium (K) 102 100-160
Calcium (Ca) 864 1000-1500
Magnesium (Mg) 54 50-120
Sulfur (S) 10.5 >10
Micronutrients *
Boron (B) 0.1 0.1-0.5
Manganese (Mn) 3.5 1.1-6.3
Zinc (Zn) 9.4 1.0-7.6
Copper (Cu) 0.6 0.3-0.6
Iron (Fe) 5.5 2794
Aluminum (Al) 28 <75
ILead (Pb) 17.3 <22

Soil and Plant Nutrient T
203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

esting Laboratory

Sample Information:

Sample ID: Cambridge Loc #9 12-
24"

Order Number: 40083

Lab Number: $180904-327

Area Sampled:

Received: 9/4/2018

Reported: 9/12/2018

Cation Exch. Capacity, meq/100g
Exch. Acidity, meq/100g
Base Saturation, %
Calcium Base Saturation
Magnesium Base Saturation
Potassium Base Saturation
Scoop Density, g/cc 1
Optional tests
Soil Organic Matter (LOI), %

Soluble Salts (1:2), dS/m 0.

2.1

60 50-80
6 10-30
4 2.0-7.0

27

3.6
16 <0.6

¥ Micronutrient deficiencies rarely occur in New England soils; therefore,

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):

Potassium (K):
| Calcium (Ca):

Mngnesqu(Mg):_

47 of 56

Sample ID: Cambridge Loc #9 12-24"

an Optimum Range has never been defined. Values provided represent the normal range

Lab Number §180904-327
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Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory Soil and Plant Nutrient Testing Laboratory
U O SS 161 Holdsworth Way ” U M 203 Paige Laboratory
University of Massachusetts O SS 161 Holdsworth Way
H Amherst, MA 01003 University of Massachusetts
E XTe n S I O n Phone: (413) 545-2311 . Amherst, MA 01003
e-mail: soiltest@umass.edu J E XTe n S l O n Phone: (413) 545-2311
website: soiltest.umass.edu e-mail: soiltest@umass.edu
website: soiltest.umass.edu

i : is - f ion: ; Sample Information:

Particle Size Analysis - Comprehensive Sampletfbreaie: Soil Test Report Sempe nfrmaion:
Sample ID: Cambridge Loc 9 12- ample ID: a:n ridge Loc

Prepared For: 24" Prepared For: 36

v Andrea Fillippone Order Number: 40083

Andrea‘Fllhppone ) Order Number: 40264 B2 Bnvifonments) Desigh rder Num .er )

F2 Environmental Desi Lab Number: 5180904-328

sl & LabNumber:  X180914-108 PO Box 292 Pty N

Pottersville, NJ 07979 Received: 9/14/2018 Rottersville, NJ. 07979 Received: 9/4/2018

' Reported: 9/25/2018 Reported: 9/12/2018

andrea@f2environmentaldesign.com

andrea@f2environmentaldesign.com 908-413-1957

908-413-1957

Results

N ] iy 5 ‘ ) ﬂhﬂl&&imnh_‘ZuI oil pH (1:1, H20) 6.9 Cation Exch. Capacity, meq/100g 12.2
MmuSand s.mmo.{)i-z,o M_I” Size (mm)  Sieve # _Sample Passing Modified Morgan extractable, ppm Exch. Acidity, meq/100g 9.7
iy 0002005 o2 ?23 #lg 785 Macronutrients Base Saturation, %
oy P . U,m :-:5 :);).z Phnspl:lorus P) 3.7 4-14 Calcium Base Saturation 18 50-80
095 460 15 EOIIESSIUTéli) 4?; . 100-160 Magnesium Base Saturation 2 10-30
: ] 0.10 #140 24, alcium (Ca 1000-1500 Potassium Base Saturation 1 2.0-7.0
SV_ge;dcﬁu::mng Su:l] OA(;";"! &?:Is:lm o053 o 2?.((; Magnesium (Mg) 26 50-120 | Scoop Density, g/ce 1.35
0-2. - Sulfur (S) 19.1 >10 | Optional tests
;r::s:m (?2551005 Zgz 0.02 20 um 14.1 Micronutrients * Soil Organic Matter (LOI), % 23
4 .25-0). 3 0.005 5 um 84 Boron (B) 0.0 0.1-0.5 Soluble Salts (1:2), dS/m 0.19 <0.6
Fine 0.10-0.25 12,6 0.002 2um 59 Manganese (Mn) 2.6 1.1-6.3
Very Fine 0.05-0.10 46 Zinc (Zn) 4.4 1.0-7.6
Copper (Cu) 0.6 0.3-0.6
Silt Fractions Size (mm) Percent Iron (Fe) 6.5 2.7-9.4
Coarse 0.02-0.05 87 Aluminum (Al) 39 <75
Medium 0.005-0.02 73 [Lead (Pb) 83 <22
Fine 0.002-0.005 3.1 * Micronutrient deficlencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normol range
found in soils and are for reference only.
Soil Test Interpretation

Phosph P):

USDA Textural Class: coarse sandy loam Po:sp . Dru:'i))
assium H
Gravel Content: (%) 215 Calcium (Ca):

Magnesium (Mg):

49 of 56 Sample ID: Cambridge Loc #9 24-36" Lab Number S180904-328

8of 16 Sample ID: Cambridge Loc 9 12-24" Lab Number X180914-108
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UMass
w7y Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 9 24-

36"

Order Number:
Lab Number:
Received:
Reported:

40264
X180914-109
9/14/2018
9/25/2018

Main Fractions Size(mm)  Percent Size (mm)  Sieve # Sample Passing
Sand 0.05-2.0 71 2.00 #10 823
Silt 0.002-0.05 147 1.00 #18 759
Clay <0.002 82 0.50 #35 594

025 #60 359
Sand Fractions Size(mm)  Pereent g i "
s 020 23 0.053 #270 189
Coarse 0.5-1.0 20.1 0.02 20 um 13.9
Medium 0.25-0.5 285 0.005 Sum 8.1
Fine 0.10-0.25 15.1 0.002 2um 6.7
Very Fine 0.05-0.10 57
Silt Fractions Size (mm) Percent
Coarse 0.02-0.05 6.0
Medium 0.005-0.02 7.0
Fine 0.002-0.005 1.7
USDA Textural Class: coarse sandy loam
Gravel Content: (%) 177

9of 16 Sampl
mple ID: Cambridge Loc 9 24-36"
Lab Number x1 80914-109

149
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I Soil Detail

ENVIRONMENTAL Report prepared for: Report Sent:
DESIGN LLC F2 Environmental Design Sample #: 03-11899
Eric T. Fleish % &
TEST R'ESULTS chBox 23125 or Unique ID: Cambridge Loc 10
Location 10 null Plant: trees
EXISTING CONDITION  DESIRABLE RANGE COMMENTS Pottersville, NJ 07979 USA Season: summer

Invoice Number: 4688

Biology o oo e o et Samplo Rocioved: 08 Sep 2018
Protozoa ’
Amoeba 653.79 >20,000 Low
Flagellates 1.575.92 >20,000 Low SOIL FOODWEB NEW YORK
— - 17 Clinton St.
Ciliates 52.30 <22 High Center Moriches, NY 11934 United States
. : 631-750-1553
Nutne’nt Cycling soilfoodwebny@aol.com
Capacity from http:/#/soilfoodwebnewyork.com
Microbial Activity <25 Ibs Nitrogen/acre
Bacterial Biomass
and Diversity 1,017.45 >300 Assay Name Result Units D“f:’:e‘: Commentary
Fungal Biomass 245,05 >1,500 Low
r Organism Biomass Data
o >2.
vah?' Diameter = 3.50 2.5 Dry Weight 0.88 N/A 0.45to 0.85 Add organic matter to build soil structure, increase water holding capacity.
Location 10 0-12 AcHveFungt 21587 6l >150,00 Fungal activity low, foods may be required. -
CEC 12.6 >10 Total Fungi 245.05 pgig >1,500.00 Low fungal biomass, foods and biology may be required. -
PH 5.4 6.5-7.0 Hyphal Diameter 3.50 pm > 2,50 Disease suppressive fungi likely present. -
Active Bactoria 38.79 pglg >30.00 Bacterial activity within normal levels.
-0,
oM 5.8 4-8% Total Bacteria 1,017.45 pglg >300.00 Good bacterial biomass. -
Soluble Salts 0.11 <0.6 Actinobacteria 0.00 pglg
Sand 55.70% Organism Biomass Ratios
Silt 28.30% TF:TB 0.24 :"ﬂ?ég Too bacterial for indicated plant.
Clay 12.00% AF:TF 0.09 >0.10 Low fungal activity, foods may be required.
Clay, Silt, VF Sand 46.90% AB:TB 0.04 >0.10 Low bacterial activity, foods may be required.
Lead 25 <22 High AF:AB 0.56 Ll i more
Location 10 12"-24" Protozoa (Protists)
CEC 8.5 >10 Flagellates 1,575.92 number/g >20,000.00 High ciliate numbers indicate possible anaerobic conditions.
Amoebae 653.79 number/g > 20,000.00
PH 5.2 6.5-7.0 it
Ciliates 52.30 number/g <22.00
oM 3 4-8% Nitrogen Cyeling <25 Ibsfacre Nitrogen levols dependent on plant needs. Estimated availability over a 3
Soluble Salts 0.06 <0.6 “ctenen il
lemal o8
Sand 70.90% i
Low numbers, low diversity. Root feeding are present.
Silt 20.40% Nematodes 2.64  number/g >10.00  soil structure, introducing predatory nematodes and increasing mycor‘rrhiza}
] 8.70% colonization can help suppress root feeders.
ay . Bacterial 0.69 number/qg > 4.00
Clay, Silt, VF Sand 35.10% Fungal 0.74 number/g >4.00
Lead 14.6 <22 Fungal/Root 0.11  number/g < 1.00
f 0 0 Predatory 0.00  number/g > 2.00
Location 10 24"-36 Root 1.11  number/g < 1.00
CEC 4.8 >10 Mycorrhizal Fungi
PH 5.2 6.5-7.0 ENDO % >40 -
oM 1.5 4-8% ECTO 23.00 % >40 Low colonization, foods may be required.
Ericoid % >40
Soluble Salts 0.04 <0.6 Miscellaneous Testing
Sand 80.50% F t tha maxiza
E.coli Not Ordered  CFU/g < 800,00 Formost areas, the maximum E.coli CFU/g is 800 - 1000. Please check your
il S local regulations for more information. -
Silt 13.50%
= pH Not Ordered
Clay 6.00% Organic Matter Not Ordered
Clay, Silt, VF Sand 23.50% (sz:;‘;x;ga‘lmy Not Ordered  ySfem w6656
Lead 6.4 <22
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Soil Notes:
Varied irrigation method

Nematode Detail

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, N] 07979 USA

For interpretation of this report please

contact your local Soll Steward or the lab.

Classified by type and identified to genus.
If section is blank, no nematodes Identified.

Report Sent:
Sample #: 03-11899
Unique ID: Cambridge Loc 10

Plant: trees

Season: summer
Invoice Number: 4688
Sample Recieved: 06 Sep 2018

# per gram

SOIL FOODWEB NEW YORK
17 Clinton St.
Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Nematode Genus number/g Units Group Common Name
Acrobeles 0.32 number/g Bacterial Feeders

Heterocephalobus 0.26 number/g Bacterial Feeders

Plectus 0.11 number/g Bacterial Feeders

Aporcelaimium 0.42 number/g Fungal Feeders

Eudorylaimus 0.16 number/g Fungal Feeders

Pungentus 0.16 number/g Fungal Feeders

Aphelenchoides 0.11  number/g Fungal/Root Feeders Foliar nematode
Gracilacus 0.21 number/g Root Feeders. Pin nematode
Meloidogyne 0.53 number/g Root Feeders Root-Knot nematode
Xiphinema 0.37 number/g Root Feeders Dagger nematode

APPENDIX | PRELIMINARY REPORT

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
wZf Extension

Sample Information:

Soil Test Report Sample ID: Cambridge Loc #10 0-

Prepared For: 12"

Andrea Fillippone Order Number: 40083

F2 Environmental Design Lab Number:  $180904-329

PO Box _292 Area Sampled:

Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/12/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) 54 Cation Exch. Capacity, meq/100g 12.6
[Modified Morgan extractable, ppm Exch. Acidity, meq/100g 9.7
Macronutrients Base Saturation, %
Phosphorus (P) 3.6 4-14 Calcium Base Saturation 16 50-80
Potassium (K) 98 100-160 Magnesium Base Saturation 5 10-30
Calcium (Ca) 413 1000-1500 Potassium Base Saturation 2 2.0-7.0
Magnesium (Mg) 72 50-120 [ Scoop Density, g/ce 0.96
Sulfur (S) 16.0 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 5.8
Boron (B) 0.0  0.1-0.5 Soluble Salts (1:2), dS/m 0.11 <0.6
Manganese (Mn) 29 1.1-6.3
Zinc (Zn) 3.7 1.0-7.6
Copper (Cu) 0.7 0.3-0.6
Iron (Fe) 17.4 2.7-94
Aluminum (Al) 156 <75
Lead (Pb) <22

* Micronutrient deficiencies rarely occur in New England sofls; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

51 of 56

Sample ID: Cambridge Loc #10 0-12"

Lab Number S180904-329
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UMass

% Extension

Particle Size Analysis - Comprehensive

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 10 0-

Prepared For: 12"

Andrea Fillippone Order Number: 40264

F2 Environmental Design Lab Number:  X180914-110

PO Box 292 F

: : 9/14/2018
Pottersville, NJ 07979 Received i
Reported: 9/25/2018

andrea@f2environmentaldesign.com

908-413-1957

Whole Sample % of
Mai n Size (mm) Percent Size (mm)  Sieve# Sample Passin
Sand 0.05-2.0 59.7 200 "o %0
Silt 0.002-0.05 283 1.00 #18 842
Clay <0.002 12.0 0.50 #35 70.5
025 #60 54.5

Sand Fractions Size (mm) Percent 0:10 #140 ::;
Very Coarse 1.0-2.0 6.4 8053 #20 o
Coarse 0.5-1.0 152 0.02 20 um 249
Medium 0.25-0.5 178 0.005 5 um 127
Fine 0.10-0.25 137 0.002 2um 10.8
Very Fine 0.05-0.10 6.6
Silt Fractions Size (mm) Percent
Coarse 0.02-0.05 12,6
Medium 0.005-0.02 13.5
Fine 0.002-0.005 2.1

USDA Textural Class: sandy loam

Gravel Content: (%) 10.0

10 of 16 Sample ID: Cambridge Loc 10 0-12" Lab Number X180914-110
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UMass

% Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20)

Modified Morgan extractable, ppm

Macronutrients
Phosphorus (P)
Potassium (K)
Calcium (Ca)
Magnesium (Mg)
Sulfur (S)

Micronutrients *
Boron (B)
Manganese (Mn)
Zinc (Zn)
Copper (Cu)
Iron (Fe)

IAluminum (Al)

L.ead (Pb)

25
42
236
28
| briv

0.0
12
3.0
0.5
10.8
123
14.6

4-14
100-160
1000-1500
50-120
>10

0.1-0.5
1.1-6.3
1.0-7.6
0.3-0.6
2.794

<75

<22

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #10 12-

24"

Order Number: 40083

Lab Number:
Area Sampled:
Received:
Reported:

Cation Exch. Capacity, meq/100g

Exch. Acidity, meq/100g 7.0

Base Saturation, %

Calcium Base Saturation 14 50-80
Magnesium Base Saturation 3 10-30
Potassium Base Saturation 1 2.0-7.0
Scoop Density, g/ce 1.04
Optional tests
Soil Organic Matter (LOI), % 3.0
Soluble Salts (1:2), dS/m 0.06 <0.6

5180904-330

9/4/2018
9/12/2018

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

53 of 56

Sample ID: Cambridge Loc #10 12-24"

Lab Number S180904-330
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UMass
6 Extension

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

%y Extension

e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Particle Size Analysis - Comprehensive

Sample Information: Sample Information:

sample ID: Cambridge Loc 10 12- Soil Test Report Sample ID: Cambridge Loc #10 24-
Prepared For: 24" Prepared For: 36"
Andrea Fillippone Order Number: 40264 Andrea Fillippone Order Number: 40083
F2 Environmental Design Lab Number: X180914-111 F2 Environmental Design Lab Number: $180904-331
PO Box 292 ) PO Box 292 Area Sampled:
Pottersville, NJ 07979 Received: 9/14/2018 Pottersville, NJ 07979 Recaives: 9/4/2018
Reported: 9/25/2018 Reported: 9/12/2018

andrea@f2environmentaldesign.com
908-413-1957

andrea@f2environmentaldesign.com
908-413-1957

Main Fractions Size (mm)  Percent Size (mm)  Sieve # Sample Passing oil pH (1:1, H20) Cation Exch. Capacity, meq/100g
Sfmd 0520 72 2.00 #10 84.6 IModified Morgan extractable, ppm Exch. Acidity, meq/100g 4.0
Silt 0.002-0.05 204 1.00 418 77 focronubionts Base Saturation, %
ey <D 8 030 #35 ol3 Phosphorus (P) 1.8 4-14 Calcium Base Saturation 13 50-80
_ P i e Potassium (K) 20 100-160 | Magnesium Base Saturation 31030
Sand Fractions Size (mm) Percent i ) Calcium (Ca) 124 1000-1500 Potassium Base Saturation 1 2.0-7.0
N 0.053 #270 247
e 1020 8.1 Magnesium (Mg) 16 50-120 | Scoop Density, glec 1.19
e 010 194 002 um 172 Sulfur (5) 194 >10 | Optional tests
r:t:mm (:)Il(:l?; f:z 333: ; ::: 3:: Micronutrients * Soil Organic Matter (LOI), % 1.5
S - o Boron (B) 0.0 0.1-05 Soluble Salts (1:2), dS/m 0.04 <0.6
Manganese (Mn) 1.4 1.1-6.3
: i . Zinc (Zn) 24 1.0-7.6
Coarse tons S(;_zoz_().()s eﬂ:;:g Copper (Cu) 0.3 0.3-0.6
Medium 0005.002 92 Iron (Fe) 69 2794
Fine 0.002-0.005 24 (A o e
Lead (Pb) 6.4 <22
* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.
Soil Test Interpretation

USDA Textural Class: coarse sandy loam

Phosphorus (P):
Gravel Content: (%) 154
Potassium (K):
Calcium (Ca):
Mngnesil_xm (Mg): o
11 of 16 Sample ID: Cambridge Loc 10 12-24" Lab Number X180914-111 55 of 56 Sample ID: Cambridge Loc #10 24-36" Lab Number S180904-331
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Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

O SS 161 Holdsworth Way
University of Massachusetts

H Amherst, MA 01003
Extension Frone (419 15 31

e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Particle Size Analysis - Comprehensive Sample Information:

Sample ID: Cambridge Loc 10 24-

Prepared For: 36"

Andrea Fillippone Order Number: 40264

F2 Environmental Design ‘ E

PO Box 292 Lab r\:lumber. X180914-112

Pottersville, NJ 07979 Reteived: S/14/2018
Reported: 9/25/2018

andrea@f2environmentaldesign.com
908-413-1957

ain ions Size (mm) Percent Size ( Sieve d w 1 EQH

Sand 0.05-2.0 80.5 200 #10 772

Silt 0.002-0.05 135 1.00 #18 674

Clay <0.002 6.0 0.50 #35 482
025 #60 29.3

Sand Fractions Size (mm) Percent 010 A0 151

Very Coarse 10-2.0 127 0:03 gai 151

Coarse 05-1.0 249 0.02 20 um 9.0

Medium 0.25-0.5 245 0.005 5um 6.5

Fine 0.10-0.25 14.5 0.002 2 um 4.6

Very Fine 0.05-0.10 4.0

Coarse 0.02-0.05 78

Medium 0.005-0.02 32

Fine 0.002-0.005 25

USDA Textural Class: loamy coarse sand
Gravel Content: (%) 22.8

12 of 16 Sample ID: Cambridge Loc 10 24-36" Lab Number X180914-112
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| Soil Detail

ENVIF;'Z'E';'I“'GENNE; Report prepared for: Report Sent:
Eifi‘;’;{;’l‘s’:";‘“' Design Sample #: 03-11900
TEST RESULTS PO Bu-x 202 Unique ID: Cambridge Loc 11
Location 11 null Plant: trees
EXISTING CONDITION  DESIRABLE RANGE COMMENTS Pottersville, NJ 07979 USA Season: summer
Biology — - . T Invoice Number: 4688
‘or interpretation o s report please ”
Protoios contact your local Soil Steward or the lab. Sample Receved: 06:Sep 2018
Amoeba 51,508.60 >20,000
Flagellates 6,434,66 >20,000 Low SOIL EC;(_);IE\;IEB N;EW YORK
= inton St.
Ciliates 155.44 <579 Center Moriches, NY 11934 United States
Nutrient Cycling i 531'720'1@5]553l
: soilfoodwebny@aol.com
Capacnty from http://soilfoodwebnewyork.com
Microbial Activity 100-150 Ibs Nitrogen/acre
Bacterial Biomass
and Diversity 891.30 >300 Desired
- Assay Name Result  Units Level Commentary
Fungal Biomass 1,753.76 >1,500 el
Hyphal Diameter 4.00 >2.5 Organism Blomass Data
Location 11 0-12" Dry Weight 0.89 N/A 0.45to 0.85 Add organic matter to build soil structure, increase water holding capacity.
Active Fungi 66.47 pglg > 150.00 Fungal activity low, foods may be required. -
CEC 12.1 >10 Total Fungi 1.753.76  pglg >1,500.00 Good fungal biomass. -
PH 5.7 6.5-7.0 Hyphal Diameter 4.00 pm >2.50 Disease suppressive fungi likely present. -
oM 4.5 4-8% Active Bacteria 23.01 ugig >30.00 Bacterial activity low, foods may be required.
Total Bacteria 891.30 ugig >300.00 Good bacterial biomass. -
Soluble Salts 0.15 <0.6 Actinobacteria 0.00 pglg
Sand 71.50% Organism Blomass Ratios
t 0,
Silt 21.90% TF:TB 1.97 5'10(%8 Too bacterial for indicated plant.
Clay 6.60% AFTF 0.04 >0.10  Low fungal activity, foods may bo roquired.
Clay, Silt, VF Sand 35.50% AB:TB 0.03 >0.10 Low bacterial activity, foods may be required.
Lead 36.2 <22 High AF:AB 2.89 5‘103138 Fungal dominated, becoming more fungal.
: Wt i
Location 11 12"-24 Protozoa (Protists)
CEC 9.5 >10 Flagellates 6,434.66 number/g > 20,000.00 Lacking species diversity.
PH 5.8 6.5-7.0 Amocbae 51,508,60 number/g > 20,000.00
oM 39 1-8% Ciliates 155.44 number/g < 579.00
Soluble Salts 016 06 E;Dé:%cal; Cycling 100-150 Ibs/acre gl‘:.;t:}g‘!:zlr\‘:sgls dependent on plant needs. Estimated availability over a 3
Sand 69.80% Nematodes
T Low numbers, low diversity. Root feeding are present. Imp i
Silt 22.50% Nematodes 2.41 number/g >10.00 soil structure, introducing predatory nematodes and increasing mycorrhizal
Cla 7.70% colonization can help suppress root feeders.
cl Y Silt, VF Sand 36.10% Bacterial 1.59 number/g >4.00
ay, Silt, an . - Fungal 0.00 number/g >4.00
Lead 59.1 <22 High Fungal/Root 0.18 number/g <1.00
Location 11 24"-36" Predatory 0.00 number/g >2.00
CEC 6.1 510 Root 0.65 number/g < 1.00
5 Mycorrhizal Fungi
PH 6.5 6.5-7.0 ENDO % TN
om 2.3 4-8% ECTO 18.00 % >40 Low colonization, foods may be required.
Soluble Salts 0.07 <0.6 Ericold % >40
Sand 70.10% Miscellaneous Testing
> For most areas, the maximum E.coli CFU/g is 800 - 1000. Pl heck
Silt 21.30% E.coll SR RrEd CEU(G 5500/00 local ragulations for more l‘:afonnca!lon. - i e
Clay 8.60% pH Not Orderod
Clay, Silt, VF Sand 35.30% %ruumc 1;4atter Not Ordered
Electrical
Lead 35.1 <22 High Conductivity NotQrdersd  piSfen <1000.00
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Soil Notes:
Varied irrigation method

Nematode Detail

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, N] 07979 USA

For interpretation of this report please

contact your local Soil Steward or the lab.

Report Sent:
Sample #: 03-11900
Unique ID: Cambridge Loc 11
Plant: trees
Season: summer
Invoice Number: 4688
Sample Recieved: 06 Sep 2018

# per gram
Classified by type and identified to genus.

If section is blank, no nematodes identified.

SOIL FOODWEB NEW YORK

17 Clinton St.

Center Moriches, NY 11934 United States

631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Genus Units Group Common Name
Acrobeloides 0.35 number/g Bacterial Feeders
Cephalobus 0.41 number/g Bacterial Feeders
Heterocephalobus 0.29 number/g Bacterial Feeders
Panagrolaimus 0.53 number/g Bacterial Feeders
Filenchus 0.18 number/g Fungal/Root Feeders
Heterodora 0.18 number/g Root Feeders Cyst nematode
Xiphinema 0.47 number/g Root Feeders Dagger nematode

APPENDIX | PRELIMINARY REPORT

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMasss
% Extension

Soil Test Report Sample ID: Cambridge Loc #11 0-

Prepared For: 12"
Andrea Fillippone Order Number: 40085

F2 Environmental Design Lab Number:  $180904-402

PO Box.292 Area Sampled:

Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/13/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) Cation Exch. Capacity, meq/100g 12.1
IModified Morgan extractable, ppm Exch. Acidity, meq/100g 8.2
Macronutrients Base Saturation, %
Phosphorus (P) 5.7 4-14 Calcium Base Saturation 26 50-80
Potassium (K) 1 100-160 Magnesium Base Saturation 4 10-30
Calcium (Ca) 632 1000-1500 Potassium Base Saturation 2 2.0-7.0
Magnesium (Mg) 66 50-120 | Scoop Density, g/ce 0.99
Sulfur (S) 8.7 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 4.5
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.15 <0.6
Manganese (Mn) 5.1 1.1-6.3
Zinc (Zn) 14.6 1.0-7.6
Copper (Cu) 0.5 0.3-0.6
Iron (Fe) 16.3 2.7-9.4
Aluminum (Al) 79 <75
ILead (Pb) <2

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

Lab Number S180904-402

1 of 60 Sample ID: Cambridge Loc #11 0-12"
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% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 11 0-
12"

Order Number: 40264

Lab Number: X180914-113
Received: 9/14/2018
Reported: 9/25/2018

Main Fractions ize (mm
Sand 0.05-2.0
Silt 0.002-0.05
Clay <0.002
Sand Fractions Size (mm)
Very Coarse 1.0-2.0
Coarse 05-1.0
Medium 0.25-0.5
Fine 0.10-0.25
Very Fine 0.05-0.10
Silt Fractions Size (mm)
Coarse 0.02-0.05
Medium 0.005-0.02
Fine 0.002-0.005

127
162
202

15.5
70

10.3
77
39

Whole Sample % of
2.00 #10 81.0
1.00 #18 70.7
0.50 #35 576
025 #60 413
0.10 #140 287
0.053 #270 23.1
0.02 20 um 147
0.005 Sum 85
0.002 2um 53

USDA Textural Class: coarse sandy loam

Gravel Content: (%) 19.0

13 of 16
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Sample ID: Cambridge Loc 11 0-12"

Lab Number X180914-113

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
w7 Extension

Soil Test REpOI’f Sample ID: Cambridge Loc #11 12-

Prepared For: 24"
Andrea Fillippone Order Number: 40085

F2 Environmental Design Lab Number:  $180904-403

PO Box 292 Area Sampled:

Pottersville, NJ 07979 Received:; 9/4/2018
Reported: 9/13/2018

andrea@f2environmentaldesign.com

908-413-1957

Results

oil pH (1:1, H20) 58 Cation Exch. Capacity, meq/100g 9.5
Modified Morgan extractable, ppm Exch. Acidity, meq/100g 7.3
Macronutrients Base Saturation, %
Phosphorus (P) 27 4-14 Calcium Base Saturation 17 50-80
Potassium (K) 86 100-160 Magnesium Base Saturation 4 10-30
Calcium (Ca) 330 1000-1500 Potassium Base Saturation Z 2.0-7.0
Magnesium (Mg) 51 50-120 | Scoop Density, g/ee 0.97
Sulfur (8) 13.4 >10 [ Optional tests
Micronutrients * Soil Organic Matter (LOI), % 3.9
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.16 <0.6
Manganese (Mn) 4.1 1.1-6.3
Zinc (Zn) 10.9 1.0-7.6
Copper (Cu) 0.5 0.3-0.6
Iron (Fe) 220 2.7-9.4
IAluminum (Al) 94 <75
Lead (Pb) 59.1 <22

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

3 of 60 Lab Number S180904-403

Sample ID: Cambridge Loc #11 12-24"
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UMass

% Extension

Particle Size Analysis - Comprehensive

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 11 12-

Prepared For: 24"
Andrea Fillippone . Order Number: 40264
§2 Enviranniental.esign Lab Number:  X180914-114
PO Box 292 .
Pottersville, NJ 07979 Received: 9/14/2018
Reported: 9/25/2018
andrea@f2environmentaldesign.com
908-413-1957
Main Fractions Size (mm) Percent Size (mm)  Sieve # Sample Passing
Sand 0.05-2.0 698 550 o 58
Silt 0.002-0.05 22.5 1.00 #18 710
Clay <0.002 77 0.50 #35 58.1
0.25 #60 403
Sand Fractions Size (mm)  Percent el i -
Very Coarse 1.0-2.0 838 o i
Coarse 0.5-1.0 16.6 0.02 20 um 147
Medium 0.25-05 229 0.005 5um 8.4
Fine 0.10-0.25 156 0.002 2 um 6.0
Very Fine 0.05-0.10 59
Silt Fractions Size (mm) Percent
Coarse 0.02-0.05 1.3
Medium 0.005-0.02 8.1
Fine 0.002-0.005 3.1
USDA Textural Class: coarse sandy loam
Gravel Content: (%) 22.1
14 of 16 Sample ID: Cambridge Loc 11 12-24" Lab Number X180914-114
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Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
g Extension

. Sample Information:
Soil Test RePort Sample ID: Cambridge Loc #11 24-
Prepared For: 36"

Andrea Fillippone
F2 Environmental Design

Order Number: 40085

Lab Number: $180904-404
PO Box 292 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/13/2018
andrea@f2environmentaldesign.com
908-413-1957
Results

oil pH (1:1, H20) 6.5 Cation Exch. Capacity, meq/100g 6.1
Modified Morgan extractable, ppm Exch. Acidity, meq/100g 3.8
Macronutrients Base Saturation, %
Phosphorus (P) 3.8 4-14 Calcium Base Saturation 29 50-80
Potassium (K) 79 100-160 Magnesium Base Saturation 6 10-30
Calcium (Ca) 349 1000-1500 Potassium Base Saturation 3 2.0-7.0
Magnesium (Mg) 43 50-120 | Scoop Density, g/cc 111
Sulfur (S) 6.1 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 23
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.07 <0.6
Manganese (Mn) 3.2 1.1-6.3
Zinc (Zn) 16.5 1.0-7.6
Copper (Cu) 0.8 0.3-0.6
Iron (Fe) 9.2 2.7-9.4
IAluminum (Al) 52 <75
Lead (Pb) 35.1 <22

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Caleium (Ca):
Magnesium (Mg):

5 of 60

Sample ID: Cambridge Loc #11 24-36"

Lab Number S180904-404
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UMass
% Extension

Farticle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NI 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phene: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc 11 24-
36"

Order Number: 40264

Lab Number: X180914-115

Received: 9/14/2018

Reported: 9/25/2018

‘ ain Fraction: Size (mm) Percent Size (mm)  Sieved Sample Passing
Sand 0.05-2.0 70.1 2.00 #10 744
Silt 0.002-0.05 213 1.00 418 66.1
Clay <0.002 86 0.50 35 528

025 #60 305

an i0 Size (mm) Percent 2" 22 i;ﬁ ;z ;
Very Coarse 1.0-2.0 11.1 95 h
Coarse 0.35-1.0 17.9 002 20 um 188
Medium 0.25-0.5 29.9 0.005 5um 97
Fine 0.10-0.25 58 0002 2um 6.4
Very Fine 0.05-0.10 54
Silt Fractions Size (mm) Percent
Coarse 0.02-0.05 4.6
Medium 0.005-0.02 12.3
Fine 0.002-0.005 4.4

USDA Textural Class: coarse sandy loam

Gravel Content: (%) 25.6

15 of 16 Sample ID: Cambridge Loc 11 24-36" Lab Number X180914-115
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I Soil Detail

ENVIRONMENTAL Report prepared for: Report Sent:
DESIGN LLC EZ‘ Egvgf?r;entﬂl Design Sample #: 03-11901
TEST RESULTS DO B Ay Unique [D: Cambridge Loc 12
Location 12 null Plant: trees
EXISTING CONDITION  DESIRABLE RANGE COMMENTS Pottersville, NJ 07979 USA ‘ Season: summer
Biol S 7 Fi 4 Invoice Number: 4688
1010 or interpretation of s report please " "
Y contact your local Soil Steward or the lab. Sample Recieved: 06 Sep 2018
Protozoa
Amoeba 634.59 >20,000 Low
7.67 >20,000 Low SOIL FOODWEB NEW YORK
FJva.gelIates 507.6 ) 17 Clinton St.
Ciliates 0.00 <11 Center Moriches, NY 11934 United States
Nutrient Cyclin, 631:750-1553
: i J soilfoodwebny@aol.com
Capacity from http://soilfoodwebnewyork.com
Microbial Activity <25 Ibs Nitrogen/acre
Bacterial Biomass
and Dwe.rSIty 690.46 >300 Assay Name Result  Units D'fg‘_ﬂ Commentary
Fungal Biomass 266.59 >1,500 Low
Hyphal Diameter 3.50 >2.5 G A
L m 12 012" Dry Weight N/A 0.45t0 0.85 Add organic matter to build soil structure, increase water holding capacity,
ocation Active Fungi ralg > 150,00  Fungal activity low, foods may be required. -
CEC 13 >10 Total Fungi nalg >1,500.00 Low fungal biomass, foods and biology may be required. -
PH 5.5 6.5-7.0 Hyphal Diameter 3.50 pm > 2,50 Discase suppressive fungi likely present. -
oM 4.6 4-8% Active Bacteria 30.76 pglg >30.00 Bacterial activity within normal levels.
& Total Bacteria 690.46 pg/g > 300,00 Good bacterial biomass. -
Soluble Salts 0.04 <0.6 Actinobacteria 0.00 pglg
Sand 58.30% Organism Biomass Ratios
Silt 31.60% TF:TB 0.39 5’1')(;"0‘3 Too bacterial for indicated plant.
Clay : 10.00% AF:TF 0.13 >0.10 Good fungal activity.
Clay, Silt, VF Sand 47.00% AB:TB 0.04 >0.10 Low bacterial activity, foods may be required.
Lead 9.1 <22 AF:AB 1.15 5,1(100(;:8 Bacterial dominated, becoming more fungal.
1 " " *
Location 12 12"-24 Protozoa (Protists)
CEC 12.6 >10 Flagellates 507.67 number/g >20,000.00 Lacking species diversity.
PH 5.4 6.5-7.0 Amoebae 634.59 number/g > 20,000.00
oM 3.7 4-8% Gll:ates 0,00 numberig <11.00
: Nitrogen Cyclin Nitrogen level: d lant needs. Esti ilabil 3
Soluble Salts 0.04 <0.6 Pot:gjal g <25 Ibsiacre mzmgapl;:;; s dependent on plant needs. Estimated availability over a 3
Sand 64.00% Nematodes
- Low numbers, low diversity. Root feeding des are present.
Silt 26.40% Nematodes 1.30  number/g >10.00 soll structure, introducing predatory nematodes and increasing mycorrhizal
Clay 9.70% colonization can help suppress root feeders.
- Bacterial 0.54 number/g > 4.00
1O,
Clay, Silt, VF Sand 41.10% Fungal 0.60 number/g >4.00
Lead 10.6 <22 Fungal/Root 0.15 number/g <1.00
Location 12 24"-36" Predatory 0.00 number/g > 2.00
CEC 9.7 ~10 Root 0.00 number/g < 1.00
Mycorrhizal Fungi
PH 4.8 6.5-7.0 ENDO % >40 -
oM 2.4 4-8% ECTO 21.00 % > 40 Low colonization, foods may be required.
Soluble Salts 0.05 <0.6 Ericoid % > 40
Sand 71.50% Miscellaneous Testing
= For most areas, the maximum E.coli CEU/g is 800 - 1000. Please check your
Silt 18.70% Bicoll NokDiarod CEU/g <B00.00 1 cal regulations for more information. - y
Clay 9.70% pH Not Ordered
Clay, Silt, VF Sand 34.20% Organic Matter Not Ordered
Electri
Lead 43 <22 e Not Ordored  pS/cm <1000.00
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Soil Notes: i
Varied irrigation method Nematode Detall
Report prepared for: Report Sent:
F2 Environmental Design Sample #: 03-11901
ggcﬂ'z.szl:;i;.hr Unique ID: Cambridge Loc 12
null Plant: trees
Pottersville, NJ 07979 USA Season: summer

Invoice Number: 4688
For interpretation of this report plaase Sample Recieved: 06 Sep 2018

contact your local Soil Steward or the lab.

# por gram
Classified by type and identified to genus,
If section is blank, no nematodes Identified.

SOIL FOODWEB NEW YORK
17 Clinton St.

Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Nematode Genus g Units Group Common Name
Cephalobus 0.15 number/g Bacterial Feeders

Heterocephalobus 0.24 number/g Bacterial Feeders

Panagrolaimus 0.12 number/g Bacterial Feeders

Rhabditidae 0.03 number/g Bacterial Feeders

Aporcelaimium 042 number/g Fungal Feeders

Eudorylaimus 0.06 number/g Fungal Feeders

Pungentus 0.12 number/g Fungal Feeders

Aphelenchus 0.09 number/g Fungal/Root Feeders

Filenchus 0.06 number/g Fungal/Root Feeders

APPENDIX | PRELIMINARY REPORT

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMasss
¥ Extension

Soil Test Report

Sample Information:
Sample ID: Cambridge Loc #12 O-

Prepared For: 12"

Andrea Fillippone Order Number: 40085

F2 Environmental Design Lab Number:  $180904-405

PO Box 292 Area Sampled:

Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/13/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) 55 Cation Exch. Capacity, meq/100g 13.0
IModified Morgan extractable, ppm Exch. Acidity, meq/100g 8.5
Macronutrients Base Saturation, %
Phosphorus (P) 4.9 4-14 Calcium Base Saturation 30 50-80
Potassium (K) 64 100-160 Magnesium Base Saturation 3 10-30
Calcium (Ca) 794 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 44 50-120 | Scoop Density, g/ce 1.07
Sulfur (S) 14.8 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 4.6
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.04 <0.6
Manganese (Mn) 3.7 1.1-6.3
Zinc (Zn) 15.8 1.0-7.6
Copper (Cu) 0.7 0.3-0.6
Iron (Fe) 123 2,794
A luminum (Al) 94 <75
Lead (Pb) 9.1 <22

*  Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

7 of 60 Sample ID: Cambridge Loc #12 (-12" Lab Number S180904-405
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc 12 0-
12

Order Number: 40264

Lab Number: X180914-116

Received: 9/14/2018

Reported: 9/25/2018

Main Fractions Size (mm) M Size (mm)  Sieve # Sample Passi

Sand 00320 B3 2.00 #10 746

Silt 0.002-0.05 31.6 1.00 #18 678

Clay <0.002 10.0 0.50 #35 580
025 #60 457

Sand Fractions si ) Perce 0.10 #140 35.1

Very Coarse 1.0-2.0 9.2 00538 #270 3l

Coarse 0.5-1.0 13.1 0.02 20 um 19.9

Medium 0.25-0.5 16.5 0.005 5um 94

Fine 0.10-0.25 14.1 0.002 2um Ti5

Very Fine 0.05-0.10 54

Silt Fractions ize Percent

Coarse 0.02-0.05 14.9

Medium 0.005-0.02 14.1

Fine 0.002-0.005 25

USDA Textural Class: sandy loam

Gravel Content: (%) 254

16 of 16 Sample ID: Cambridge Loc 12 0-12" Lab Number X180914-116
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UMass

¥ Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20)
IModified Morgan extractable, ppm
Macronutrients

Phosphorus (P)

Potassium (K)

Calcium (Ca)

Magnesium (Mg)

Sulfur (S)
Micronutrients *

Boron (B)

Manganese (Mn)

Zinc (Zn)

Copper (Cu)

Iron (Fe)
IAluminum (Al)
ILead (Pb)

3.6

48
625

32
19.1

0.1
3.0
10.1
14
15.0
106
10.6

4-14
100-160
1000-1500
50-120
>10

0.1-0.5
1.1-6.3
1.0-7.6
0.3-0.6
2.79.4

<75

<22

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #12 12-

24"
Order Number: 40085
Lab Number: $180904-406
Area Sampled:
Received: 9/4/2018
Reported: 9/13/2018

Cation Exch. Capacity, meq/100g

Exch. Acidity, meq/100g

Base Saturation, %
Calcium Base Saturation
Magnesium Base Saturation
Potassium Base Saturation

Scoop Density, g/ce 1.09

Optional tests
Soil Organic Matter (LOI), %

Soluble Salts (1:2), dS/m 0.04

50-80
10-30
2.0-7.0

<0.6

*  Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

9 of 60

Sample ID: Cambridge Loc #12 12-24"

Lab Number 5180904-406

CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 12 12-

24"
Order Number: 40424
Lab Number: X180921-101
Received: 9/21/2018
Reported: 9/26/2018

Whole § 9
MNnEractis Siee(mm)  Percent Size (mm)  Sisved Sample Passing
San 005:2.0 6.0 2.00 #10 86.1
Silt 0.002-0.05 26.4 1.00 £18 76.9
Clay <0.002 9.7 0.50 #35 638
0.25 #60 46.4

Ertion Si P 0.10 140 353
Very Coarse 1.0-2.0 10.7 0053 2 L
CW_“ 0.5-1.0 151 0.02 20 um 20,1
Medium 0.25-0.5 20.2 0.005 Sum 1.3
Fine 0.10-0.25 12,9 0.002 2um 8.3
Very Fine 0.05-0.10 5.0
Coarse 0.02-0.05 12.7
Medium 0.005-0.02 10.2
Fine 0.002-0.005 35
USDA Textural Class: coarse sandy loam
Gravel Content: (%) 13.9
10f16 Sampie ID: Cambridge Loc 12 12-24" Lab Number X180921-101
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Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

Soil Test Report Sample ID: Cambridge Loc #12 24-
Prepared For: 36"

Andrea Fillippone Order Number: 40085
F2 Environmental Design

; Lab Number: ~ $180904-407
PO Box 292 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/13/2018
andrea@f2environmentaldesign.com
908-413-1957
Results

oil pH (1:1, H20) Cation Exch. Capacity, meq/100g 9.1
IModified Morgan extractable, ppm Exch. Acidity, meq/100g 8.9
Macronutrients Base Saturation, %
Phosphorus (P) 2.8 4-14 Calcium Base Saturation 7 50-80
Potassium (K) 23 100-160 Magnesium Base Saturation 1 10-30
Calcium (Ca) 132 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 12 50-120 | Scoop Density, g/ce 1.32
Sulfur (S) 56.0 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 24
Boron (B) 0.0 0.1-0.5 Soluble Salts (1:2), dS/m 0.05 <0.6
Manganese (Mn) 3.4 1.1-6.3
Zinc (Zn) 2.7 1.0-7.6
Copper (Cu) 1.5 0.3-0.6
Iron (Fe) 233 2.7-94
IAluminum (Al) 139 <75
Lead (Pb) 43 <22

*  Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):

| Calcium (Ca):
| Magaesium (Mg):
11 of 60 Sample ID: Cambridge Loc #12 24-36" Lab Number S180904-407
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea(@f2environmentaldesign.com

908-413-1957

Silt
Clay

Sand Fractions
Very Coarse
Coarse

Medium

Fine

Very Fine

Silt Fractions
Coarse
Medium

Fine

Size (mm)
0.05-2.0
0.002-0.05
<0.002

Size (mm)
1.0-2.0
0.5-1.0

0.25-0.5
0.10-0.25
0.05-0.10

Size (mm)
0.02-0.05

0.005-0.02

0.002-0.005

ercent
1.5

18.7
9.7

Percent
9.3
16.9
223
17.3
58

Percent
8.4

8.1
22

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

2.00 #10
1.00 #18
0.50 #35
0.25 #60
0.10 #140
0.053 #270
0.02 20 um
0.005 5um
0.002 2um

Sample Information:

Sample ID: Cambridge Loc 12 24-
36"

Order Number: 40424

Lab Number: X180921-102

Received: 9/21/2018

Reported: 9/26/2018

26.4

154
9.2
7.5

USDA Textural Class: coarse sandy loam

Gravel Content: (%)

20f 16
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23.1

Sample ID: Cambridge Loc 12 24-36"

Lab Number X180921-102
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| Soil Detail
ENVIRONMENTAL
DESIGN LLC

Report Sent:
Sample #: 03-11902

Report prepared for:
F2 Environmental Design
Eric T. Fleisher

169

TEST RESULTS

Location 13

PO Box 292
null
Pottersville, N] 07979 USA

Unique ID:
Plant:
Season:

Cambridge Loc 13
trees
summer

MENTS
EXISTING CONDITION  DESIRABLE RANGE COM 214 Invoice Number: 4688

Biolo For Interpretation of this report please ) )
Prot BY contact your local Soil Steward or the lab. Saitiple Regiaved: 0675602018

rotozoa

Amoeba 14,417.26 >20,000 Low SOIL FOODWEB NEW YORK

Flagellates 5,94.05 >20,000 Low 17 Clinton St.

Ciliates 60.32 <204 Center Morichg;‘, NY 11934 United States

7 " 1-750-1553
Nutrient Cycling soilfoodwebny@aol.com
Capacity from http://soilfoodwebnewyork.com
Microbial Activity 75-100 Ibs Nitrogen/acre
Bacterial Biomass
and Diversity 834.49 >300 Assay Name Result Units Dti::(: Commentary
| Bioma 258.2 >1
Funga : SS 58.25 ,500 Low Organism Blomass Data
Hyphal Diameter 3.25 >2.5 Dry Weight 0.96 N/A 0.45100.85 Add organic matter to build soil structure, increase water holding capacity.
Location 13 0-12" Active Fungi 11.81 pglg > 150,00 Fungal activity low, foods may be required. -
CEC 7.3 510 Total Fungi 258.25 pg/g >1,500.00 Low fungal biomass, foods and biology may be required. -
PH 6.2 6.57.0 Hyphal Diameter 3.25 pm >2.50 Disease suppressive fungi likely present. -
s L < Active Bacteria 34.13 pglg >30.00 Bacterial activity within normal levels.
oM 2.3 4-8% Total Bacteria 834.49 pglg >300.00 Good bacterial biomass. -
Soluble Salts 0.08 <0.6 Actinobacteria 0.00 pglg
Sand 82.40% Organism Blomass Ratios
Silt 11.20% TFTB 0.31 3 de “Too bacterial for indicated plant.
Clay 6.40% AFTF 0.05 >0.10 Low fungal activity, foods may be required.
Clay silt, VF Sand 20.60% AB:TB 0.04 >0.10 Low bacterial activity, foods may be required.
5 ML, :
. . 5.00 b Nk Y
Lead 6.7 <22 2548 L 10.00 L
Location 13 12"-24" Protozoa (Protists)
Flagellates 5,984.05 number/g >20,000.00 Lacking species diversity.
CEC 6.5 >10 Amochae 14,417.26 numberfg > 20,000.00
PH 6.4 6.5-7.0 Ciliates 60.32 number/g <204.00
oM 2.1 4-8% Nitrogen Cycling Nitrogen levels dependent on plant needs. Estimated availability over a 3
= = Potential 75-100  lhs/acro month poriod 4
. <0.6 Nematodes
Sand 82.50% i Low numbers, low diversity. Root feeding nematodes are present. Improving
Silt 11.60% Nematodes 1.72  number/g >10.00 soll structure, introducing predatory nematodes and increasing mycorrhizal
s calonization can help suppress root feeders.

Clay 5.90% Bacterial 0.74 number/g > 4.00
Clay, Silt, VF Sand 21.20% Fungal 0.00. numbar/g #3600
Lead 111 <22 Fungal/Root 0.23 number/g < 1.00
L ~ m - - Predatory 0.00 number/g > 2.00

ocation 13 24"-36 Root 0.74  number/g <1.00
CEC 5.1 >10 Mycorrhizal Fungi
PH 6.7 6.5-7.0 ENDO 19.00 % > 40 Low colonization, foods may be required. -

= ECTO % > 40
0
oM 1.7 4-8% Ericoid % >40
Soluble Salts 0.05 <0.6 Miscellancous Testing
Sand 83.00% For most areas, the maximum E.coli CFU/g is 800 - 1000, Please check your
Silt 11.40% Btk NotOrdered  CFU/g <1800,00 local regulations for more information. -
o pH Not Ordered

Clay 5.60% Organic Matter Not Ordered
Clay, Silt, VF Sand 19.80% P Not Ordered  piS/em < 1000.00
Lead 6.5 <22

CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



Soil Notes:
Varied irrigation method

Nematode Detail

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, NJ 07979 USA

For interpretation of this report please

contact your local Soll Steward or the lab.

Report Sent:
Sample #:
Unique 1D:
Plant:
Season:
Invoice Number:

Sample Recieved:

# per gram

03-11902
Cambridge Loc 13
trees

summer

4688

06 Sep 2018

Classified by type and identified to genus.

If section is blank, no nematodes identified.

SOIL FOODWEB NEW YORK
17 Clinton St.

Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Nematode Genus number/g Units Group Ci Name

Cephalobus 0.16 number/g Bacterial Feeders

Eumonhystera 0.16 number/g Bacterial Feedors

Haterocephalobus 0.16 number/g Bacterial Feeders

Plectus 0.27 number/g Bacterial Feeders

Aphelenchus 0.12 number/g Fungal/Root Feeders

Filenchus 0.12 number/g Fungal/Root Feeders

Pratylenchus 0.51 number/g Root Feeders Lesion nematode

Xiphinema 0.23 number/g Root Feeders Dagger nematode
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UMasss
g Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Ambherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc #13 0-

12"

Order Number: 40085

Lab Number: $180904-4f
Area Sampled:

Received: 9/4/2018
Reported: 9/13/2018

08

oil pH (1:1, H20) 6.2
IModified Morgan extractable, ppm
Macronutrients
Phosphorus (P) 5.5 4-14
Potassium (K) 63 100-160
Calcium (Ca) 622 1000-1500
Magnesium (Mg) 41 50-120
Sulfur (S) 9.9 >10
Micronutrients *
Boron (B) 0.1 0.1-0.5
Manganese (Mn) 4.5 1.1-6.3
Zinc (Zn) 3.8 1.0-7.6
Copper (Cu) 0.5 0.3-0.6
Iron (Fe) 55 2.794
Aluminum (Al) 30 <75
Lead (Pb) 6.7 <22

Cation Exch. Capacity, meq/100g 7.3
Exch. Acidity, meq/100g 3.7
Base Saturation, %
Calcium Base Saturation 43 50-80
Magnesium Base Saturation 5 10-30
Potassium Base Saturation 2 2.0-7.0
Scoop Density, g/ec 1.34
Optional tests
Soil Organic Matter (LOI), % 2.3
Soluble Salts (1:2), dS/m 0.08 <0.6

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

13 of 60

Sample ID: Cambridge Loc #13 0-12"

Lab Number S180904-408
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Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

Particle Size Analysis - Comprehensive Sample Information:

Sample ID: Cambridge Loc 13 0-
Prepared For: 12"

Andrea Fi"il?l-"(""]3 Order Number: 40424

F2 Environmental Design 3

PO Bax 202 Lab l‘tlumber. X180921-103

Pottersville, NJ 07979 Received: 9/21/2018
Reported: 9/26/2018

andrea@f2environmentaldesign.com
908-413-1957

Mﬂmmsm 51::-5‘?‘;1’ hr;zgg: Size (mm)  Sieve Sample Passing
2.00 #10 64.4

Silt 0.002-0.05 1.2 1.00 #18 483

Clay <0.002 64 0.50 #35 30.8
0.25 #o0 19.4

Sand Fractions Si ) P 0.10 #140 13.3

Very Gonrée 1.0-2.0 251 0.053 #270 114

Coarse 05-1.0 272 G S5 5

Medium 0.25-0.5 17.6 0.005 5um 4.8

Fine 0.10-0.25 9.5 0.002 2um 4.1

Very Fine 0.05-0.10 3.0

Coarse 0.02-0.05 4.7

Medium 0.005-0.02 54

Fine 0.002-0.005 1.1

USDA Textural Class: gravelly loamy coarse sand

Gravel Content: (%) 35.6

Jof 16 Sample ID: Cambridge Loc 13 0-12" Lab Number X180921-103

UMass
w7y Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957
Results

S0il pH (1:1, H20) 6.4
Modified Morgan extractable, ppm
Macronutrients

Phosphorus (P) 6.8 4-14
Potassium (K) 63 100-160
Calcium (Ca) 587 1000-1500
Magnesium (Mg) 34 50-120
Sulfur (S) T >10
Micronutrients ™
Boron (B) 0.1 0.1-0.5
Manganese (Mn) 3.3 1.1-6.3
Zinc (Zn) 2.3 1.0-7.6
Copper (Cu) 0.5 0.3-0.6
Iron (Fe) 4.7 2.7-94
Aluminum (Al) 24 <75
Lead (Pb) 1.1 <22

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Ambherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc #13 12-

24"
Order Number: 40085
Lab Number: $180904-409
Area Sampled:
Received: 9/4/2018
Reported: 9/13/2018
Cation Exch. Capacity, meq/100g 6.5
Exch. Acidity, meq/100g 3.1
Base Saturation, %
Calcium Base Saturation 45 50-80
Magnesium Base Saturation 4 10-30
Potassium Base Saturation 2.0-7.0
Scoop Density, g/ce 1.28
Optional tests
Soil Organic Matter (LOI), % 2.1
Soluble Salts (1:2), dS/m 0.10 <0.6

®  Mieronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Vialues provided represent the normal range

found in soils and are for reference only.

Sail Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

15 of 60

Lab Number S180904-409

Sample ID: Cambridge Loc #13 12-24"
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UMass
wZf Extension

Particle Size Analysis - Comprehensive

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: sciltest@umass.edu

website: soiltest.umass.edu

Sample Information:

UMass
% Extension

Soil Test Report

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #13 24-

\ Es i Prepared For: 36"
Sample ID: Cambridge Loc 2 n—
P 24" . ?;i‘:rea‘ﬁlhpponil) . Order Number: 40085
Prepared For: ot an:r;;;enta eS1gn Lab Number:  $180904-410
Andrea Fillippone Order Number: 40424 O Area Sampled:
F2 Environmental Design Lab Number: X180921-104 Fonamaville, NI (55 Received: 9/4/2018
PO Box .292 Ricelvad: 9/21/2018 ) ‘ Reported: 9/13/2018
Pottersville, NJ 07979 andrea@f2environmentaldesign.com

Reported: 9/26/2018 008-413.1957

andrea@f2environmentaldesign.com
908-413-1957

USDA Textural Class: loamy coarse sand

Results

Potassium (K):

Phosphorus (P):

oil pH (1:1, H20) Cation Exch. Capacity, meq/100g
odified Morgan extractable, ppm Exch. Acidity, meq/100g 24
: Sl(ﬁf‘;";“ E";‘:’*S“‘ Size(mm)  Sieve# Sample Passing Macronutrients Base Saturation, %
S: .05-2. :
;: S i d 200 #10 ?ZZ Phosphorus (P) 4.3 4-14 Calcium Base Saturation 46 50-80
i .002-0. . # . i f
Cla <0.002 59 ;;(5)?) ,,;Z 6.8 Potassium (K) 55 100-160 Magnesium Base Saturation 4 10-30
Y . : i o 22:4 Calcium (Ca) 474 1000-1500 Potassium Base Saturation 3 2.0-7.0
i ‘ 810 w40 148 Magnesium (Mg) 27 50-120 | Scoop Density, g/ce 1.26
Sand Fractions Size (mm) Percent 0.053 #270 12.2 Sulfur (S) 9.6 >10 | Optional tests
Very Coarse 1.0-2.0 19.1 Mi 4 . N .
il s i icronutrients Soil Organic Matter (LOI), % i
c 51 - 0.02 20 8.4
i vaas s il : :l: 0 Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.05 <0.6
. 0.“; “-25 m.q Olﬂnz e e Manganese (Mn) 3.0 1.1-6.3
: ¥ ; . u . .
ne 10028 v Zinc (Zn) 1.1 1076
Very Fine 0.05-0.1 : Copper (Cu) 0.5 0.3-0.6
' ' ‘ Iron (Fe) 4.2 2.7-9.4
Silt Fractions Size (mm) Percent Aluminum (Al) 35 <75
Coarse 0.02-0.05 5.4 ILead (Pb) 6.5
Medium 0.005-0,02 4.9 ; <22
Fine 0.002-0.005 13 ¥ Micronutrient deficiencies rarely occur in New England soifs; therefore, an Optimum Range has never been defined. Values provided represent the normal range
JSound in soiis and are for reference only.
Soil Test Interpretation

Gravel Content: (%) 30.3 Calcium (Ca):

Magnesium (Mg):

17 of 60 Sample ID: Cambridge Loc #13 24-36" Lab Number S180904-410
4of16 Sample ID: Cambridge Loc 13 12-24" Lab Number X180921-104
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Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

OSS 161 Holdsworth Way
University of Massachusetts

: Ambherst, MA 01003
X e n S I O n Phone: (413) 545-2311

e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Particle Size Analysis - Comprehensive Sample Information:

Sample ID: Cambridge Loc 13 24-

Prepared For: 36"

Andrea Fillippone . Order Number: 40424

F2 Environmental Design Lab Number:  X180921-105
PO Box 292 :

Pottersville, NJ 07979 Henslved: SR12015

Reported: 9/26/2018

andrea@f2environmentaldesign.com
908-413-1957

mple %

Main Fractions Size (mm) Percent Size (mm)  Sieve # Sample Passing
Sand 0.05-2.0 83.0 200 o —
Silt 0.002-0.05 1.4 1.00 418 574
Clay <0.002 5.6 0.50 #35 38.1

0.25 #60 220
Sand Fracti Si P 0.10 :140 1«213
Very Coarse 10-2.0 204 0053 278 &
Coarse 0.5-1.0 269 0.02 20 um 93
Medium 0.25-0.5 222 0.005 5um 5.1
Fine 0.10-0.25 10.7 0.002 2um 4.1
Very Fine 0.05-0.10 28
Coarse 0.02-0.05 4.1
Medium 0.005-0.02 59
Fine 0.002-0.005 14
USDA Textural Class: loamy coarse sand
Gravel Content: (%) 27.9
Sof 16 Sample ID: Cambridge Loc 13 24-36" Lab Number X180921-105
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ENVIRONMENTAL
DESIGN LLC

TEST RESULTS
Location 14
EXISTING CONDITION DESIRABLE RANGE COMMENTS

Biology
Protozoa

Amoeba 2,248.17 >20,000 Low

Flagellates 290.86 >20,000 Low

Ciliates 14.70 <25
Nutrient Cycling
Capacity from
Microbial Activity <25 Ibs Nitrogen/acre

Bacterial Biomass
and Diversity 810.20 >300
Fungal Biomass 424.07 >1,500 Low
Hyphal Diameter 3.25 >2.5
Location 14 0-12"
CEC 9.4 >10
PH 5.7 6.5-7.0
oM 2.9 4-8%
Soluble Salts 0.08 <0.6
Sand 77.70%

Silt 16.40%

Clay 5.90%

Clay, Silt, VF Sand 26.80%

Lead 16.9 <22
Location 14 12"-24"

CEC 58 >10
PH 5.6 6.5-7.0
oM 1.7 4-8%
Soluble Salts 0.08 <0.6
Sand 80.60%

Silt 12.10%

Clay 7.30%

Clay, Silt, VF Sand 22.90%

Lead 13.4 <22
Location 14 24"-36"

CEC 4.7 >10
PH 5.4 6.5-7.0
oM 1.4 4-8%
Soluble Salts 0.16 <0.6
Sand 87.40%

Silt 7.00%

Clay 5.60%

Clay, Silt, VF Sand 15.10%

Lead 9.1 <22

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, NJ 07979 USA

For interpretation of this report please
contact your local Soll Steward or the lab.

Soil Detail

Report Sent:
Sample #: 03-11903
Unique ID: Cambridge Loc 14
Plant: trees
Season: summer
Invoice Number: 4688
Sample Recieved: 06 Sep 2018

SOIL FOODWEB NEW YORK
17 Clinton St.
Center Moriches, NY 11934 United States
631-750-1553
soilfeodwebny@aol.com
http://soilfoodwebnewyork.com

Assay Name Result Units De:g‘i\dl Commentary
Organism Blomass Data
Dry Weight 0.95 N/A 0.45t00.85 Add organic matter to build soil structure, increase water holding capacity.
Active Fungi 19.89 pgig >150.00 Fungal activity low, foods may be required. -
Total Fungi 424.07 pglg > 1,500.00 Low fungal biomass, foods and biology may be required. -
Hyphal Diameter 325 pm >2.50 Disease suppressive fungi likely present. -
Active Bacteria 17.25 pglg > 30.00 Bacterial activity low, foods may be required.
Total Bacteria 810.20 pglg >300.00 Good bacterial biomass. -
Actinobacteria 0.00 pg/g
Organism Biomass Ratios
TFTB 0.52 50088 Too bacterial for indicated plant,
AF:TF 0.05 >0.10 Low fungal activity, foods may be required.
AB:TB 0.02 >0.10 Low bacterial activity, foods may be required.
AF:AB 1.15 54 Bacterial dominated, becoming moro fungal.
Protozoa (Protists)
Flagellates 290.86 number/g >20,000.00 Lacking species diversity.
Amoebae 2,248.17 number/g > 20,000.00
Ciliates 14.70 number/g =< 25,00
g;:'e?\guca'll Cycling <25 Ibsfacre znclt;]x:gcpz;x};:;dc.ls dependent on plant needs. Estimated availability over a 3
Nematodes
Low numbers, low diversity. Root feeding nematodes are present. Improving
Nematodes 0.83 number/g > 10.00 soil structure, introducing predatory nematodes and increasing mycorrhizal
colonization can help suppress root feeders,
Bacterial 0.38 number/g >4.00
Fungal 0.19 number/g > 4.00
Fungal/Root 0.06 number/g < 1.00
Predatory 0.00 number/g >2.00
Root 0.19 number/g < 1.00
Mycorrhizal Fungl
ENDO % >40 -
ECTO 63.00 % >40 Normal colonization.
Ericoid % > 40
Miscellaneous Testing
E.coli Not Ordered  CFU/g < 800.00 {-‘oucl; mﬁ.ﬁﬁﬂfkfﬁ.ﬁ'ﬁﬁ'ﬁ.ﬁ i’c:tlllug_lf_wg 15 800 - 1000. Please check your
pH Not Ordered
Organic Matter Not Ordered
Electrical

Conductivity Not Ordered pSjcm

< 1000.00

CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



Soil Notes:
Varied irrigation method

Nematode Detail

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, N] 07979 USA

For interpretation of this report please

contact your local Soil Steward or the lab.

Report Sent:
Sample #: 03-11903

Unique ID: Cambridge Loc 14

Plant: trees
Season: summer
Invoice Number: 4688
Sample Recieved: 06 Sep 2018

# per gram

by typs
If section Is blank,

e and to genus.
no nematodes identified.

SOIL FOODWEB NEW YORK
17 Clinton St.

Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Nematode Genus number/g Units Group Common Name
Acrobeles 0.06 number/g Bacterial Feeders

Cephalobus 0.17 number/g Bacterial Feeders

Eucephalobus 0.09 number/g Bacterial Feeders

Panagrolaimus 0.06 numberfg Bacterial Feeders

Aporcelaimium 0.11 number/g Fungal Fecders

Epidorylaimus 0.09 number/g Fungal Feeders

Ditylenchus 0.06 number/g Fungal/Root Feeders Stem & Bulb nematode
Paratylenchus 0.11 number/g Root Feeders Pin nematode
Xiphinema 0.09 number/g Root Feeders Dagger nematode

APPENDIX | PRELIMINARY REPORT

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
¥ Extension

Sample Information:

Soil Test Report Sample ID: Cambridge Loc #14 0-

Prepared For: 12"

Andrea Fillippone Order Number: 40085

F2 Environmental Design Lab Number:  $180904-411

PO Box 292 Area Sampled:

Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/13/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) Cation Exch. Capacity, meq/100g
odified Morgan extractable, ppm Exch. Acidity, meq/100g 6.2
Macronutrients Base Saturation, %
Phosphorus (P) 7.8 4-14 Calcium Base Saturation 28 50-80
Potassium (K) 52 100-160 Magnesium Base Saturation 4 10-30
Calcium (Ca) 522 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 51 50-120 | Scoop Density, g/ce 1.23
Sulfur (S) 8.2 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 29
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.08 <0.6
Manganese (Mn) 25 1.1-6.3
Zine (Zn) 7.8 1.0-7.6
Copper (Cu) 1.3 0.3-0.6
Iron (Fe) 7.0 2.7-94
IAluminum (Al) 44 <75
Lead (Pb) 16.9 <22

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only,

Soil Test Interpretation

Phosphorus (P):

Potassium (K):

Calcium (Ca):

Magnesium (Mg):

19 of 60 Sample ID: Cambridge Loc #14 0-12" Lab Number S180904-411
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UMass
w Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea(@f2environmentaldesign.com

908-413-1957
Main Fractions Size (mm) Percent
Sand 0.05-2.0 717
Silt 0.002-0.05 16.4
Clay <0.002 59
Sand Fractions Size (mm) Percent
Very Coarse 1.0-2.0 134
Coarse 0.5-1.0 206
Medium 0.25-0.5 25.1
Fine 0.10-0.25 142
Very Fine 0.05-0.10 4.5
Coarse 0.02-0.05 9.7
Medium 0.005-0.02 5.6
Fine 0.002-0.005 1.1

Size (mm)
2.00

1.00

0.50

0.25

0.10
0.053

0.02
0.005
0.002

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 14 0-

12"
Order Number: 40424
Lab Number: X180921-106
Received: 9/21/2018
Reported: 9/26/2018
Whole Sample % of
Sieve # Sample Passing
#10 79.8
#18 69.1
#35 527
#60 327
#140 214
#270 17.8
20 um 10.1
5um 5.6
2um 4.7

UMass

¥ Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea(@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20)
Modified Morgan extractable, ppm
Macronutrients

Phosphorus (P) 25
Potassium (K) 41
Calcium (Ca) 282
Magnesium (Mg) 32
Sulfur (S) 9.5
Micronutrients *
Boron (B) 0.0
Manganese (Mn) 1.2
Zinc (Zn) 3.1
Copper (Cu) 0.5
Iron (Fe) 6.8
IAluminum (Al) 57
ILead (Pb) 13.4

4-14
100-160
1000-1500
50-120
>10

0.1-0.5
1.1-6.3
1.0-7.6
0.3-0.6
2.79.4

<75

<22

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory
161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003
Phone: (413) 545-2311

e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #14 12-

0"
Order Number: 40085
Lab Number: $180904-413
Area Sampled:
Received: 9/4/2018
Reported: 9/13/2018

Cation Exch. Capacity, meq/100g
Exch. Acidity, meq/100g
Base Saturation, %
Calcium Base Saturation
Magnesium Base Saturation
Potassium Base Saturation
Scoop Density, g/ce

Optional tests
Soil Organic Matter (LOI), %

Soluble Salts (1:2), dS/m

4.2
24 50-80
4 10-30
2 2.0-7.0
1.28
L7
0.08 <0.6

USDA Textural Class: loamy coarse sand

Gravel Content: (%) 20.2

6 of 16

177

Sample ID: Cambridge Loc 14 0-12"

Lab Number X180921-106

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

21 of 60

Sample ID: Cambridge Loc #14 12-24"

Lab Number S180904-413
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Main Fractions Size (mm) Percent
Sand 0.05-2.0 80.6
Silt 0.002-0.05 12.1
Clay <0,002 73
S ns Size (mm) cen
Very Coarse 1.0-2.0 9.1
Coarse 0.5-1.0 19.5
Medium 0.25-0.5 333
Fine 0.10-0.25 152
Very Fine 0.05-0.10 35
Silt Eractions Size (mm) Percent
Coarse 0.02-0.05 6.0
Medium 0.005-0.02 4.5
Fine 0.002-0.005 16

2.00
1.00
0.50
0.25
0.10
0.053

0.02
0.005
0.002

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 14 12-

24"
Order Number: 40424
Lab Number: X180921-107
Received: 9/21/2018
Reported: 9/26/2018
Whole Sample % of
Sieve #f Sample Passing
#10 86.7
#18 78.8
#35 61.9
#60 33.0
#140 19.8
#270 16.8
20 um 1.6
5 um 7.7
2um 6.3

USDA Textural Class: loamy coarse sand

Gravel Content: (%) 13.3

70f16
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Sample ID: Cambridge Loc 14 12-24"

Lab Number X180921-107

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

UMass
¥ Extension

Soil Test Report

Prepared For: 36"

Andrea Fillippone Order Number: 40085
F2 Environmental Design Lab Number: $180904-414

PO Box 292 Area Sampled:
Pottersville, NJ 07979 Received:

Reported:

Sample Information:

9/4/2018
9/13/2018
andrea@f2environmentaldesign.com

908-413-1957

Results

[Soil pH (1:1, H20) 53

IModified Morgan extractable, ppm

Macronutrients
Phosphorus (P) 1.3 4-14
Potassium (K) 31 100-160
Calcium (Ca) 221 1000-1500 Potassium Base Saturation 2 2.0-7.0
Magnesium (Mg) 19 50-120 | Scoop Density, g/ce 1.32
Sulfur (S) 14.9 >10 [ Optional tests

Micronutrients * Soil Organic Matter (LOI), % 1.4

Boron (B) 0.0 Soluble Salts (1:2), dS/m 0.16 <0.6
Manganese (Mn) 1.2

Zine (Zn) 1.8
Copper (Cu) 0.4 0.3-0.6
Iron (Fe) 6.4 2.7-94
IAluminum (Al) 60 <75
ILead (Pb) 9.1 <22

Cation Exch. Capacity, meq/100g 4.7

Exch. Acidity, meq/100g 34

Base Saturation, %
Calcium Base Saturation 23 50-80
Magnesium Base Saturation 3 10-30

0.1-0.5
1.1-6.3
1.0-7.6

Sample ID: Cambridge Loc #14 24-

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in sails and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

Magnesium (Mg):

23 of 60

Sample ID: Cambridge Loc #14 24-36"

Lab Number S180904-414
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ENVIRONMENTAL

DESIGN LLC
TEST RESULTS

Location 15

EXISTING CONDITION  DESIRABLE RANGE COMMENTS
Protozoa
Amoeba 514.51 >20,000 Low
Flagellates 4,769.31 >20,000 Low
Ciliates 64.87 <53 High
Nutrient Cycling
Capacity from
Microbial Activity 25-50 Ibs Nitrogen/acre
Bacterial Biomass
and Diversity 1,006.02 >300
Fungal Biomass 484.59 >1,500 Low
Hyphal Diameter 3.50 >2.5
Location 15 0-12"
CEC 10.2 >10
PH 5.3 6.5-7.0
oM 3.3 4-8%
Soluble Salts 0.06 <0.6
Sand 71.40%
Silt 20.20%
Clay 8.30%
Clay, Silt, VF Sand 33.10%
Lead 13.5 <22
Location 15 12"-24"
CEC 5.7 >10
PH 5.7 6.5-7.0
oM 1.5 4-8%
Soluble Salts 0.05 <0.6
Sand 80.40%
Silt 12.90%
Clay 6.80%
Clay, Silt, VF Sand 24.10%
Lead 11.7 <22
Location 15 24"-36"
CEC 5.1 >10
PH 5.4 6.5-7.0
oM 1.3 4-8%
Soluble Salts 0.05 <0.6
Sand 83.00%
Silt 10.90%
Clay 6.10%
Clay, Silt, VF Sand 19.40%
Lead 7.6 <22
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Ambherst, MA 01003
Phone:; (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 14 24-

36"

Order Number:
Lab Number:
Received:
Reported:

40424
X180921-108
9/21/2018
9/26/2018

Sand 0.05-2.0 87.4 200 410 78.5

silt 0.002-0.05 7.0 1.00 #18 67.6

Clay <0.002 5.6 0.50 #3s 48.1

0.25 #60 20.9

d Fracti Si - ercerit 0.10 #140 1.8

Very Coarse 1.0-2.0 139 0.053 #10 k4

Coarse 0.5-1.0 248 0.02 20 um 8.1

Medium 0.25-0.5 34.6 0.005 5um 53

Fine 0.10-0.25 11.6 0.002 2 um 44

Very Fine 0.05-0.10 25

Coarse 0.02-0.05 23

Medium 0.005-0.02 3.6

Fine 0.002-0,005 12

USDA Textural Class: loamy coarse sand

Gravel Content: (%) 215

8of 16 Sample ID: Cambridge Loc 14 24-36" Lab Number X180921-108
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Soil Detail

Report prepared for: Report Sent:
F2. Envimpmenbal Design Sample #: 03-11905
ESCBE)(F%?;}‘“ Unique ID: Cambridge Loc 15
null Plant: trees
Pottersville, NJ 07979 USA Season: summer
i ’ Invoice Number: 4688
contact your ocal Soll taward o the b, Sample Recievad: 06 Sop 2018
SOIL FOODWEB NEW YORK
17 Clinton St.
Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http:/fsoilfoodwebnewyork.com
Assay Name Result Units Deﬂ::e‘} Commentary
Organism Biomass Data
Dry Weight 0.89 N/A 0.45to 0.85 Within normal moisture levels.
Active Fungi 27.91 uglg >150.00 Fungal activity low, foods may be required. -
Total Fungi 484.59 uglg >1,500.00 Low fungal biomass, foods and biology may be required. -
Hyphal Diameter 350 pm >2.50 Disease suppressive fungi likely present. -
Active Bacteria 43.72 nglg > 30.00 Bacterial activity within normal levels.
Total Bacteria 1,006.02 nglg >300.00 Good bacterial biomass. -
Actinobacteria 0.00 ngly
Organism Biomass Ratios
TF.TB 0.48 5'10& DLS Too bacterial for indicated plant.
AF:TF 0.06 >0.10 Low fungal activity, foods may be required.
AB:TB 0.04 >0.10 Low bacterial activity, foods may be required.
AF:AB 0.64 30040 Bactorial more
Protozoa (Protists)
Flagellates 4,769.31 number/g > 20,000.00 High ciliate numbers indicate possible anaerobic conditions.
Amoebae 514.51 number/g > 20,000.00
Ciliates 64.87 number/g < 53.00
Ir;lnﬁg%%g} Cycling 25.50 Ibsfacre ;ﬁ'&?’;’; ;ézls dependent on plant needs. Estimated availability over a 3
Nematodes
Low numbers, low diversity. Root feeding nematodes are present. Improving
Nematodes 3.10 number/g > 10.00 soil structure, introducing predatory nematodes and increasing mycorrhizal
colonization can help suppress root {eeders.
Bacterial 1.67 number/g > 4.00
Fungal 0.00 number/g > 4.00
Fungal/Root 0.19 number/g <1.00
Predatory 0.00 number/g > 2,00
Root 1.24  number/g < 1.00
Myecorrhizal Fungi
ENDO % >40 -
ECTO 14.00 % >40 Low colonization, foods may be required.
Ericoid % >40
Miscellaneous Testing
E.coll Not Ordered  CFU/g < 800.00 ﬁ&mg;umfﬁ“;:g?:{;‘;;f;:é’oﬁ?}’ O et
pH Not Ordered
Organic Matter Not Ordered
it Not Ordered  pSicm <1000.00

APPENDIX | PRELIMINARY REPORT

Soil Notes:
Varied irrigation method

Nematode Detail

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, NJ 07979 USA

For interpretation of this report please

contact your local Soil Steward or the lab.

Nematode Genus

Report Sent:
Sample #:
Unique ID:

Plant:

Season:

Invoice Number:
Sample Recieved:

03-11905
Cambridge Loc 15
trees

summer

4688

06 Sep 2018

# per gram
Classified by type and identified to genus.

If section is blank, no nematodes identified.

number/g Units

Group

SOIL FOODWER NEW YORK
17 Clinton St.

Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Common Name

Acrobeles
Prismatolaimus
Rhabditidae
Aphelenchus
Gracilacus
Paratylenchus
Scutellonema
Xiphinema

0.56 number/g
0.74 number/g
0.37 number/g
0.19 number/g
0.31 number/g
0.50 number/g
0.19 number/g
0.25 number/g

Bacterial Feeders
Bacterial Feeders
Bacterial Feeders
Fungal/Root Feeders
Root Feeders

Root Feeders

Root Feeders

Root Feeders

Pin nematode
Pin nematode

Dagger nematode

180



UMass

¥ Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #15 0-

12"
Order Number: 40085
Lab Number: $180904-415
Area Sampled:
Received: 9/4/2018
Reported: 9/13/2018

oil pH (1:1, H20)
Modified Morgan extractable, ppm
Macronutrients
Phosphorus (P)
Potassium (K)
Calcium (Ca)
Magnesium (Mg)
Sulfur (S)
Micronutrients *
Boron (B)
Manganese (Mn)
Zinc (Zn)
Copper (Cu)
Iron (Fe)
\luminum (Al)
ILead (Pb)

53

4.1

56
351

33
129

0.0
2.3
4.1
0.5
10.2
108
13.5

4-14
100-160
1000-1500
50-120
>10

0.1-0.5
1.1-6.3
1.0-7.6
0.3-0.6
2.7-94

<75

<22

Cation Exch. Capacity, meq/100g 10.2
Exch. Acidity, meq/100g 8.0
Base Saturation, %
Calcium Base Saturation 17 50-80
Magnesium Base Saturation 3 10-30
Potassium Base Saturation 1 2.0-7.0
Scoop Density, g/cc 1.05
Optional tests
Soil Organic Matter (LOI), % 3.3
Soluble Salts (1:2), dS/m 0.06 <0.6

* Micronutrient deficiencies rarely occur in New England sails; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Caleium (Ca):

Magnesium (Mg):

25 of 60
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Sample ID: Cambridge Loc #15 0-12"

Lab Number S180904-415

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
¥ Extension

Particle Size Analysis - Comprehensive Sample Information:

Sample ID: Cambrirdge Loc 15 0-

Prepared For: "

Andrea Fillippone Order Number: 40424

F2 Environmental Design Lab Number: ~ X180921-109

PO Box 292 X

Pottersville, NJ 07979 Recelved; 8i2d/2015
Reported: 9/26/2018

andrea@f2environmentaldesign.com
908-413-1957

— & b . _ Whole Sample % of
Sand 0.05-2.0 71.4 o ey

) 2.00 #10 829
Silt 0.002-0.05 202 1.00 #18 73.9
Clay <0.002 83 0.50 #35 60.3

0.25 #60 40.1

SR i Smm el L 57
Very Coarse 1.0-2.0 10.8 : '
Coarse 0.5-1.0 16.4 0.02 20 um 14.7
Medium 0.25-0.5 244 0.005 5um 83
Fine 0.10-0.25 153 0.002 2um 69
Very Fine 0.05-0.10 4.6
Silt Fractions Size (mm}) Percent
Coarse 0.02-0.05 10.9
Medium 0.005-0.02 7.7
Fine 0.002-0.005 1.7

USDA Textural Class: coarse sandy loam

Gravel Content: (%) 17.1

90f16 Sample ID: Cambrirdge Loc 15 0-12" Lab Number X180921-109
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Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
¥ Extension

Soil Test Report

Sample Information:

Prepared For: 24"

Andrea Fillippone Order Number: 40085

F2 Environmental Design Lab Number:  5180904-416
PO Box 292 Area Sampled:

Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/13/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) 5.7 Cation Exch. Capacity, meq/100g 5.7
IModified Morgan extractable, ppm Exch. Acidity, meq/100g 4.2
Macronutrients Base Saturation,
Phosphorus (P) 1.8 4-14 Calcium Base Saturation 20 50-80
Potassium (K) 39 100-160 Magnesium Base Saturation 4 10-30
Calcium (Ca) 232 1000-1500 Potassium Base Saturation 2 2.0-7.0
Magnesium (Mg) 28 50-120 | Scoop Density, g/ce 1.31
Sulfur (S) 9.5 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 1.3
Boron (B) 0.0 0.1-0.5 Soluble Salts (1:2), dS/m 0.05 <0.6
Manganese (Mn) 0.7 1.1-6.3
Zinc (Zn) 1.4 1.0-7.6
Copper (Cu) 0.6 0.3-0.6
Iron (Fe) 55 2.79.4
Aluminum (Al) 72 <75
Lead (Pb) 1.7 <22

Sample ID: Cambridge Loc #15 12-

¥ Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

27 of 60 Sample ID: Cambridge Loc #15 12-24" Lab Number S180904-416
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Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
w Extension

Particle Size Analysis - Comprehensive Sample Information:

Sample ID: Cambridge Loc 15 12-
Prepared For: 24"

Andrea Fillippone Order Number: 40424

F2 Environmental Design . ¥180921-110
PO Box 292 fat Num'?er‘
Pottersville, NJ 07979 ficelved: 8{21/2008
Reported: 9/26/2018
andrea@f2environmentaldesign.com
908-413-1957
Main Fractions ize (mm Percent Size(mm)  Sieve st Sample Passing
Sand 0.05-2.0 80.4 2.00 #10 77
Silt 0.002-0.05 12.9 1.00 #s 707
Clay <0.002 6.8 0.50 #35 54.7
0.25 #60 304
Sand Fracti Gize Percent 0.10 #140 18.6
Very Coarse 1.0-2.0 9.0 0053 #e e
Coarse 05-1.0 206 0.02 20 um 10.4
Medium 0.25-0.5 313 0.005 Sum 6.3
Fine 0.10-0.25 15.1 0.002 2um 53
Very Fine 0.05-0.10 4.4
ilt Fractions Size (mm) Percent
Coarse 0.02-0.05 6.2
Medium 0.005-0.02 53
Fine 0.002-0.005 1.4
USDA Textural Class: loamy coarse sand
Gravel Content: (%) 22.3
10 of 16 Sample ID: Cambridge Loc 15 12-24" Lab Number X180921-110
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UMass
% Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) 5.4
Modified Morgan extractable, ppm
Macronutrients
Phosphorus (P) 1.5 4-14
Potassium (K) 33 100-160
Calcium (Ca) 113 1000-1500
Magnesium (Mg) 16 50-120
Sulfur (S) 13.2 >10
Micronutrients *
Boron (B) 0.0 0.1-0.5
Manganese (Mn) 0.9 1.1-6.3
Zinc (Zn) 0.4 1.0-7.6
Copper (Cu) 0.4 0.3-0.6
Iron (Fe) 6.2 2.7-9.4
Aluminum (Al) 89 <75
[Lead (Pb) 7.6 <22

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts.
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #15 24-

36"

Order Number:
Lab Number:
Area Sampled:
Received:
Reported:

Cation Exch. Capacity, meq/100g 5.1
Exch. Acidity, meq/100g 4.3
Base Saturation, %
Calcium Base Saturation 11 50-80
Magnesium Base Saturation 10-30
Potassium Base Saturation 2.0-7.0
Scoop Density, g/ce 1.24
Optional tests
Soil Organic Matter (LOI), % 1.3
Soluble Salts (1:2), dS/m 0.05 <0.6

40085
5180904-417

9/4/2018
9/13/2018

* Micronutrient deficiencies rarely occur in New England sails; therefore, on Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 15 24-

36"
Order Number: 40424

Lab Number: ~ X180921-111
Received: 9/21/2018
Reported: 9/26/2018

in Fractions Size(mm)  Percent TR

Sand 0.05-2.0 83.0 2.00

Silt 0.002-0.05 109 1.00

Clay <0.002 6.1 0.50

0.25

ractions Size (mm) Percent 0.10

Very Coarse 1.0-2.0 8.6 0053

Coarse 05-1.0 226 0.02

Medium 0.25-0.5 37.4 0.005

Fine 0.10-0.25 121 0,002
Very Fine 0.05-0.10 2.4
Coarse 0.02-0.05 52
Medium 0.005-0.02 4.6
Fine 0.002-0.005 1.1

Whole Sample % of
Sieve # Sample Passing
#10 776
#18 709
#35 534
#60 244
#140 15.0
#270 13.2
20 um 9.1
5um 56
2um 4.8

USDA Textural Class: loamy coarse sand

Gravel Content: (%) 224

29 of 60

Sample ID: Cambridge Loc #15 24-36" Lab Number §180904-417
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Sample ID: Cambridge Loc 15 24-36"

Lab Number X180921-111
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ENVIRONMENTAL
DESIGN LLC

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, NJ 07979 USA

For interpretation of this report please

TEST RESULTS
Location 16
EXISTING CONDITION  DESIRABLE RANGE COMMENTS

Biology
Protozoa

Amoeba 3,399.61 >20,000

Flagellates 16,995.62 >20,000

Ciliates 170.41 <204
Nutrient Cycling
Capacity from
Microbial Activity 75-100 Ibs Nitrogen/acre
Bacterial Biomass
and Diversity 948.23 >300
Fungal Biomass 1,631.55 >1,500
Hyphal Diameter 4.00 >2.5
Location 16 0-12"
CEC 6.9 >10
PH 7.3 6.5-7.0
oM 3,8 4-8%
Soluble Salts 0.05 <0.6
Sand 76.30%
Silt 19.20%
Clay 4.60%
Clay, Silt, VF Sand 33.10%
Lead 4.1 <22
Location 16  12"-24"
CEC 4.8 >10
PH 7.5 6.5-7.0
oM 2.8 4-8%
Soluble Salts 0.06 <0.6
Sand 75.70%
Silt 18.90%
Clay 5.40%
Clay, Silt, VF Sand 29.20%
Lead 6.3 <22
Location 16 24"-36"
CEC 2.4 >10
PH 7.5 6.5-7.0
oM 1.5 4-8%
Soluble Salts 0.06 <0.6
Sand 78.30%
Silt 16.60%
Clay 5.10%
Clay, Silt, VF Sand 32.00%
Lead 6.8 <22

Soil Detail

Report Sent:
Sample #:
Unique ID:

Plant:
Season:
Invoice Number:

03-11906
Cambridge Loc 16
trees

summer

4688

contact your local Soil Steward or the lab. Sample Raclaved: 06,56 2018
SOIL FOODWEB NEW YORK
17 Clinton St.
Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com
Assay Name Result Units Deﬂ"d Commentary
vel
Organism Blomass Data
Dry Weight 0.82 N/ 0.45 10 0.85 Within normal moisture levels.
Active Fungi 69.81 pglg > 150.00 Fungal activity low, foods may be required. -
‘Total Fungi 1,631.55 pg/g > 1,500.00 Good fungal biomass. -
Hyphal Diameter 4.00 pm >2.50 Disease suppressive fungi likely present. -
Active Bacteria 37.05 pglg > 30.00 Bacterial activity within normal levels.
Total Bacteria 948.23 pg/g >300.00 Good bacterial biomass. -
Actinobacteria 0.00 ng/g
Organism Biomass Ratios
TE:TB 1.72 5106’88 Too bacterial for indicated plant.
AF:TF 0.04 >0.10 Low fungal activity, foods may be required.
AB:TB 0.04 >0.10 Low bacterial activity, foods may be required.
AF:AB 1.88 S.lol%g Fungal dominated, becoming more fungal.
Protozoa (Protists)
Flagellates number/g >20,000.00 Lacking species diversity.
Amoebae number/g > 20,000.00
Ciliates 170.41 number/g < 204.00
Nitrogen Cycling 75-100 Ibs/acre Nitrogen levels dependent on plant needs. Estimated availability overa 3
Potential month perif
Nematodes
Low numbers, low diversity. Root feeding nematodes are present. Improving
Nematodes 1.24 number/g >10.00 soil structure, intr ing predatory ind g mycorrhizal
colonization can help suppress root feeders.
Bacterial 0.76  number/g > 4.00
Fungal 0.00 number/g > 4.00
Fungal/Root 0.12 number/g < 1.00
Predatory 0.36  number/g > 2.00
Root 0.00 number/g < 1.00
Mycorrhizal Fungi
ENDO Processing % >40 Low colonization, foods may be required. -
ECTO Processing % > 40
Ericoid Processing % >40
Miscellaneous Testing
ool e i o ) g i 1
pH Not Orderod
Organic Matter Not Ordered
(’::;fé:f:;w Not Ordered  pSfem < 1000.00

CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



Soil Notes:
Varied irrigation method

Nematode Detail

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, NJ 07979 USA

For interpretation of this report please

contact your local Soil Steward or the lab.

"
Classified by type

Report Sent:
Sample #:
Unique ID:
Plant:
Season:
Invoice Number:

Sample Recieved:

per gra
and Identified to genus.
If section is blank, no nematodes identified.

03-11906
Cambridge Loc 16
trees

summer

4688

06 Sep 2018

SOIL FOODWEB NEW YORK
17 Clinton St.

Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Nematode Genus number/g Units Group Common Name
Heterocephalobus 0.36 number/g Bacterial Feeders

Prismatolaimus 0.20 number/g Bacterial Feedors

Rhabditidae 0.20 number/g Bacterial Feeders

Tylenchus 0.12 number/g Fungal/Root Feeders

Mylonchulus 0.36 number/g Predatory

APPENDIX | PRELIMINARY REPORT

UMass
% Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20)
Modified Morgan extractable, ppm
Macronutrients
Phosphorus (P) 4.8 4-14
Potassium (K) 54 100-160
Calcium (Ca) 841 1000-1500
Magnesium (Mg) 310 50-120
Sulfur (S) 6.0 >10
Micronutrients *
Boron (B) 0.3 0.1-0.5
Manganese (Mn) 2.1 1.1-6.3
Zine (Zn) 72 1.0-7.6
Copper (Cu) 0.4 0.3-0.6
Iron (Fe) 33 2,794
IAluminum (Al) 19 <75
Lead (Pb) 4.1 <22

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Ambherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc #16 0-

12"

Order Number: 40085

Lab Number: 5$180904-418
Area Sampled:

Received: 9/4/2018
Reported: 9/13/2018

Cation Exch. Capacity, meq/100g

Exch. Acidity, meq/100g 0.0
Base Saturation, %
Calcium Base Saturation 61
Magnesium Base Saturation 37
Potassium Base Saturation 2
Scoop Density, g/ce 0.97
Optional tests
Soil Organic Matter (LOI), % 35

Soluble Salts (1:2), dS/m 0.05

50-80
10-30
2.0-7.0

<0.6

*  Micronutrient deficiencies rarely occur in New England soifs; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference oniy.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

Magnesium (Mg):

31 of 60

Sample ID: Cambridge Loc #16 0-12"

Lab Number §180904-418
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UMass

% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc 16 0-
12"

Order Number: 40424

Lab Number: X180921-112

Received: 9/21/2018

Reported: 9/26/2018

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
g Extension

Soil Test Report

Sample Information:
Sample ID: Cambridge Loc #16 12-
Prepared For: 24"

Andrea Fillippone Order Number: 40085
F2 Environmental Design

Lab Number: 5180904-419
PO Box.292 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/13/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

Sand 0.05-2.0
Silt 0.002-0.05
Clay <0.002
Sand Fractions Size (mm
Very Coarse 1.0-2.0
Coarse 0.5-1.0
Medium 0.25-0.5
Fine 0.10-0.25
Very Fine 0.05-0.10
Silt Fractions Size (mm)
Coarse 0.02-0.05
Medium 0.005-0.02
Fine 0.002-0.005

Percent
115

17.4
19.5
18.5

93

12.9
44
1.8

2.00
1.00
0.50
0.25
0.10
0.053

0.02
0.005
0.002

Whole Sample % of
Sieve # Sample Passing
#10 73.7
#18 652
#35 524
#60 38.0
#140 243
#270 17.5
20 um 8.0
Sum 4.7
2um 34

USDA Textural Class: loamy coarse sand

Gravel Content: (%) 26.3

12 of 16
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Sample ID: Cambridge Loc 16 0-12"

Lab Number X180921-112

oil pH (1:1, H20) 7.5 Cation Exch. Capacity, meq/100g 4.8
IModified Morgan extractable, ppm Exch. Acidity, meq/100g 0.0
Macronutrients Base Saturation, %
Phosphorus (P) 4.6 4-14 Caleium Base Saturation 68 50-80
Potassium (K) 46 100-160 Magnesium Base Saturation 29 10-30
Calcium (Ca) 653 1000-1500 Potassium Base Saturation 2 2.0-7.0
Magnesium (Mg) 173 50-120 | Scoop Density, g/ce 1.08
Sulfur (S) 6.4 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 2.8
Boron (B) 0.5 0.1-0.5 Soluble Salts (1:2), dS/m 0.06 <0.6
Manganese (Mn) 1.9 1.1-6.3
Zinc (Zn) 9.2 1.0-7.6
Copper (Cu) 0.5 0.3-0.6
Iron (Fe) 4.2 2.7-94
IAluminum (Al) 27 <75
Lead (Pb) 6.3 <22

* Micronutrient deficiencies rarely occur in New England soils; therefare, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and ore for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

33 of 60

Sample ID: Cambridge Loc #16 12-24"

Lab Number S180904-419
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone; (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc 16 12-
24"

Order Number: 40424

Lab Number: X180921-113

Received: 9/21/2018

Reported: 9/26/2018

Muin Erartions S&Lt:un_l Percent i 5 Sasle Paasl
Sand 005:20 57 2.00 #10 732
Silt 0.002-0.05 18.9 1.00 18 629
Clay <0.002 5.4 0.50 #35 498
0.25 #60 343
" . 0.10 #140 21.4
Sand Fractions Size (mm) Percent
o Sl - 0.053 #270 178
Very Coarse 1.0-2.0 14.1
Coarse 0.5-1.0 18.0 0.02 20 um 98
Medium 0.25-0.5 21.1 0.005 5um 5.4
Fine 0.10-0.25 17.6 0.002 2um 4.0
Very Fine 0.05-0.10 49
Silt Fractions Size (mm) Percent
Coarse 0.02-0.05 10.8
Medium 0.005-0.02 6.1
Fine 0.002-0,005 2.0
USDA Textural Class: loamy coarse sand
Gravel Content: (%) 26.8
13 of 16 Sample ID: Cambridge Loc 16 12-24" Lab Number X180921-113
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UMass

% Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20)
Modified Morgan extractable, ppm
Macronutrients
Phosphorus (P)
Potassium (K)
Calcium (Ca)
Magnesium (Mg)
Sulfur (S)
Micronutrients *
Boron (B)
Manganese (Mn)
Zinc (Zn)
Copper (Cu)
Iron (Fe)
Aluminum (Al)
Lead (Pb)

24
32
373
61
4.8

0.3
23
5.2
0.6
5.0
32

6.8

4-14
100-160
1000-1500
50-120
>10

0.1-0.5
1.1-6.3
1.0-7.6
0.3-0.6
2,794

<75

<22

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc #16 24-
36"

Order Number: 40085

Lab Number: $180904-420
Area Sampled:

Received: 9/4/2018
Reported: 9/13/2018

Cation Exch. Capacity, meq/100g

Exch. Acidity, meq/100g 0.0
Base Saturation, %
Calcium Base Saturation 76 50-80
Magnesium Base Saturation 20 10-30
Potassium Base Saturation 3 2.0-7.0
Scoop Density, g/cc 113
Optional tests
Soil Organic Matter (LOI), % 1.5
Soluble Salts (1:2), dS/m 0.06 <0.6

* Micronutrient deficiencies rarely accur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

35 of 60 Sample ID: Cambridge Loc #16 24-36"

Lab Number S180904-420
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 16 24-

36"

Order Number: 40424

Lab Number: ~ X180921-114
Received: 9/21/2018
Reported: 9/26/2018

" Whole Sample % of
Main Fractions Percent Sige (mm)  Sieve# Sample Passing
Size (mm) r ;
Sand L=z 183 2.00 #10 774
Silt 0.002-0.05 16.6 1.00 #18 705
Clay <0.002 5.1 0.50 #35 60.3
0.25 #60 43.8
bt S pesen (0L D 68
Very Coarse 1.0-2.0 9.0 : |
Coarse 0.5-1.0 13.2 0.02 20 um 9.8
Medium 0.25-0.5 212 0.005 Sum 5.6
Fine 0.10-0.25 24.6 0.002 2Zum 39
Very Fine 0.05-0.10 10.3
Coarse 0.02-0.05 9.0
Medium 0.005-0.02 54
Fine 0.002-0.005 22
USDA Textural Class: loamy sand
Gravel Content: (%) 22.6
14 of 16 Sample ID: Cambridge Loc 16 24-36" Lab Number X180921-114
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I Soil Detail

ENVIRONMENTAL Report prepared for: Report Sent:
DESIGN LLC F2 Envir;)r}mhentalDesign Sample #: 03-11907
TEST RESULTS ggcﬂzx}’z‘;‘; ar Unique ID: Cambridge Loc 17
Location 17 null Plant: trees
EXISTING CONDITION  DESIRABLE RANGE COMMENTS Pottersville, NJ 07979 USA Season: summer
Biology i : fi 8 Invoice Number: 4688
1010, For interpretation of this report please i
contact your local Soil Steward or the lab. Sample Recieved: 06 Sep 2018
Protozoa
Amoeba 299.41 >20,000 Low
Flagellates 1,498.13 >20,000 Low SOIL Fc:g%wisml\zsatw YORK
Ciliates 0.00 <18 Center Moriches, NY 11934 United States
r - 631-750-1553
Nutrle_nt Cycllng soilfoodwebny@aol.com
Capacity from http://soilfoodwebnewyork.com
Microbial Activity <25 |bs Nitrogen/acre
Bacterial Biomass
and Diversity 700.95 >300 Assay Name Result Units De'_s:x: Commentary
Fungal Biomass 280.18 >1,500 Low
T Organism Biomass Data
. >2.5 J
vah?l Diameter m 3.50 Dry Weight 0.93 N/A 0.45 to 0.85 Add organic matter to build soil structure, increase water holding capacity.
Location 17 0-12 Active Fungi 14.14  pg/g > 150.00 Fungal activity low, foods may be required. -
CEC 10 >10 Total Fun;;i 280.18 pgig > 1,500.00 Low fungal biomass, foods and biology may be required. -
PH 6.1 6.5-7.0 Hyphal Diameter 3.50 pm >2.50 Disease suppressive fungi likely present. -
Active Bacteria 14.31 ng/ig >30.00 Bacterial activity low, foods may be required.
oM 4.7 4-8% Total Bacteria 700.95 uglg >300.00 Good bacterial biomass. -
Soluble Salts 0.08 <0.6 Actinobacteria 0.00 pgrg
Sand 59.80% Organism Biomass Ratios
Silt 30.90% TETB 0.40 5'1(]{0"3 Too bacterial for indicated plant.
Clay 9.30% AF:TF 0.05 >0.10 Low fungal activity, foods may be required.
Clay, Silt, VF Sand 46.00% AB:TB 0.02 >0.10 Low bacterial activity, foods may be required.
Lead 4.3 <22 AF:AB 0.99 50040 Bacterial dominated, likely to remain bacterial.
Location 17 12"-24" Protozoa (Protists)
CEC 6.6 >10 Flagellates 1,498.13 number/g > 20,000.00 Lacking species diversity.
Amoebae 299.41 number/g > 20,000.00
gHM 6.1 6.5-7.0 Ciliates 0.00 number/g <18.00
-89 % .
T 02056 4-8% Nitrogen Cycling <, ‘ibajacra Nitrogen lovels dependont on plast needs. Estimated availablity over a 3
oluble Salts | <0.6 R ELpens
Sand S Nematodes
g 73.70% Nematodos 2,44 numbor/g >10.00 Low numbers, but good diversity.
Silt 19.00% Bacterial 1.14  number/g > 4,00
Clay 7.30% Fungal 0.38 numberfg > 4.00
Clay, Silt, VF Sand 32.40% Fungal/Root 0.27 number/g <1.00
Predatory 0.22  number/ >2.00
Lead 4 < ]
L m 7 22 m 22 Root 0.43 number/g < 1.00
ocation -36 Mycorrhizal Fungi
CEC 19.8 >10 ENDO 7,00 % >40  Low colonization, foods may be required, -
PH 55 6.5-7.0 S : -
2
oM 3.1 4-8% . >M4|:ce||a Testi
ineous Testing
|
Soluble Salts 0.19 <0.6 E.colt Not Ordored  CFU/g < 800,00 For most aroas, the maximum E.coli CFU/g is 800 - 1000, Please check your
Sand 71.50% - e local regulations for more information. -
s p ot Ordered
zlllt 19.50% Organic Matter Not Ordered
ay 9.00% Eloctrical
_ ot Not Ordered  pS/i 1000.00
Clay, Silt, VF Sand 32.90% SR . i
Lead 979.6 <22 High Soil Notes:

Varied irrigation method
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Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory
O SS 161 Holdsworth Way
University of Massachusetts

Nematode Detail

Report prepared for: Report Sent:
B Extension sietis S8
ggeﬂ?:égn;her Unique ID: Cambridge Loc 17 X e-mall: soiltest@umass.edu
pull Plant: trees website: soiltest.umass.edu
Pottersville, NJ 07979 USA Season: summer S le Inf i
Invoice Number: 4688 N ample Information:
1 fon of this report pl e Soil Test Report ) )
:::l::f;’:::al;x: Soll Stoward o the lab. Safiiple Racieved: 06:Sep 2018 4 Sample [D: Cambridge Loc #17 0-
# . 12"
Classified by typun:x::lgll;:l;uned to genus, Prepa red‘ F_or'
1f section is blank, no nematodes identified. SOIL FOODWEB NEW YORK Andrea Fillippone Order Number: 40085
17 Clinton St. F2 Environmental Desi .
Center Moriches, NY 11934 United States PO Box 292 &n Lab Number: $180904-421
631-750-1553 : Area Sampled:
soilfoodwebny@aol.com Pottersville, NJ 07979 Received: 9/4/2018
http://soilfoodwebnewyork.com Reported: 9/13/2018
andrea@f2environmentaldesign.com
908-413-1957
Nematode Genus number/g Units Group Common Name R E
Cephalobus 0.65 number/g Bacterial Feeders esults
Eucephalobus 0.11 number/g Bacterial Feeders
Rhabditidae 0.38 number/g Bacterial Feeders
Aporcelaimium 0.38 number/g Fungal Feeders . )
Filaaetas 027 numberlg Fiingal/Root Feaders < oil pH (1:1, H20) i Cation Exch. Capacity, meq/100g
Pratylenchus 043 number/g Root Feeders Lesion nematode odified Morgan extractable, ppm Exch. Acidity, meq/100g 6.9
Mylonchulus 022 number/g Predatory Macronutrients Base Saturation, %
Phosphorus (P) 3.0 4-14 Calcium Base Saturation 26 50-80
Potassium (K) 70 100-160 Magnesium Base Saturation 3 10-30
Calcium (Ca) 524 1000-1500 Potassium Base Saturation 2 2.0-7.0
Magnesium (Mg) 35 50-120 | Scoop Density, g/ce 1.04
Sulfur (S) 7.2 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 4.7
Boron (B) 0.0  0.1-0.5 Soluble Salts (1:2), dS/m 0.08 <0.6
Manganese (Mn) 3.8 1.1-6.3
Zinc (Zn) 3.9 1.0-7.6
Copper (Cu) 0.4 0.3-0.6
Iron (Fe) 17.2 2.7-9.4
Aluminum (Al) 90 <75
LLead (Pb) 4.3 <22

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

Magnesium (Mg):

37 of 60 Sample ID: Cambridge Loc #17 0-12" Lab Number S180904-421
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea(@f2environmentaldesign.com

908-413-1957
Main Fractions Size (mm) Percent
Sand 0.05-2.0 59.8
Silt 0.002-0.05 30.9
Clay <0.002 9.3
Sand Fractions Size (mm) Percent
Very Coarse 1.0-2.0 7.1
Coarse 0.5-1.0 1.7
Medium 0.25-0.5 17.8
Fine 0.10-0.25 17.4
Very Fine 0.05-0.10 58
Silt Fractions Size (mm) Percent
Coarse 0.02-0.05 18.5
Medium 0.005-0.02 103
Fine 0.002-0.005 21

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 17 0-
12"

Order Number: 40424

Lab Number: X180921-115
Received: 9/21/2018
Reported: 9/26/2018
Whol, 9

Size (mm)  Sieve# Sample Passing

2.00 #10 775

1.00 #18 72.0

0.50 #35 63.0

0.25 #60 49.1

0.10 #140 35.7

0.053 #270 311

0.02 20 um 16.8

0.005 5um 88

0.002 2um 7.2

USDA Textural Class: sandy loam
Gravel Content: (%) 22.5

15of 16
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Sample ID: Cambridge Loc 17 0-12"

Lab Number X180921-115

UMass

%y Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20)
Modified Morgan extractable, ppm
Macronutrients
Phosphorus (P)
Potassium (K)
Calcium (Ca)
Magnesium (Mg)
Sulfur (S)
Micronutrients *
Boron (B)
Manganese (Mn)
Zinc (Zn)
Copper (Cu)
Iron (Fe)
IAluminum (Al)
L.ead (Pb)

 [y)
50

421

39
55

0.0
2.2
8.8
0.9
9.0
62

4.0

4-14
100-160
1000-1500
50-120
>10
0.1-0.5
1.1-6.3
1.0-7.6
0.3-0.6
2.7-9.4
<75
<22

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Ambherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #17 12-

24"

Order Number:
Lab Number:
Area Sampled:
Received:
Reported:

40085
$180904-422

9/4/2018
9/13/2018

Cation Exch. Capacity, meq/100g 6.6
Exch. Acidity, meq/100g 4.0
Base Saturation, %
Calcium Base Saturation 32 50-80
Magnesium Base Saturation 10-30
Potassium Base Saturation 2.0-7.0
Scoop Density, g/ce 1.24
Optional tests
Soil Organic Matter (LOI), % 2.5
Soluble Salts (1:2), dS/m 0.06 <0.6

¥ Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

Magnesium (Mg):

39 of 60

Sample ID: Cambridge Loc #17 12-24"

Lab Number S180904-422
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UMass
% Extension

FParticle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 17 12-
24"

Order Number: 40424

Lab Number: ~ X180921-116
Received: 9/21/2018
Reported: 9/26/2018

Sand 0.05-2.0 73.7
Silt 0.002-0.05 19.0
Clay <0.002 7.3
San ions Size (mm) Percent
Very Coarse 1.0-2.0 142
Coarse 0.5-1.0 2211
Medium 0.25-0.5 18.1
Fine 0.10-0.25 132
Very Fine 0.05-0.10 6.1
Coarse 0.02-0.05 11.2
Medium 0.005-0.02 58
Fine 0.002-0.005 2.0

2.00
1.00
0.50
025
0.10
0.053

0.02
0.005
0.002

Whole Sample % of
Sample Passing
#10 725
#18 622
#35 46.2
#60 3.1
#140 235
#270 19.1
20 um 11.0
Sum 6.7
2 um 53

USDA Textural Class: coarse sandy loam

Gravel Content: (%) 275

16 of 16
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Sample ID: Cambridge Loc 17 12-24"

Lab Number X180921-116

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

Soil Test Report Sample ID: Cambridge Loc #17 24-

Prepared For: 36"

Andrea Fillippone Order Number: 40085
F2 Environmental Design

Lab Number: $180904-424
PO Box 292 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/13/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) 5:5 Cation Exch. Capacity, meq/100g 19.8
odified Morgan extractable, ppm Exch. Acidity, meq/100g 7.6
Macronutrients Base Saturation, %
Phosphorus (P) 5.8 4-14 Calcium Base Saturation 58 50-80
Potassium (K) 77 100-160 Magnesium Base Saturation 2 10-30
Calcium (Ca) 2295 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 58 50-120 | Scoop Density, g/ce 1.11
Sulfur (S) 49.2 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 3.1
Boron (B) 02 0.1-05 Soluble Salts (1:2), dS/m 0.19 <0.6
Manganese (Mn) 4.5 1.1-6.3
Zinc (Zn) 132.7 1.0-7.6
Copper (Cu) 115.2 0.3-0.6
Iron (Fe) 10.6 2.7-94
Aluminum (Al) 4 <75
ILead (Pb) @ <22

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Ronge has never been defined. Volues provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):

Calcium (Ca):

Magnesium (Mg):

41 of 60 Sample ID: Cambridge Loc #17 24-36" Lab Number S180904-424
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UMass
wZf Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc 17 24-
36"

Order Number: 40600

Lab Number: X180928-101

Received: 9/28/2018

Reported: 10/9/2018

Main Fractions Size (mm) Percent Size (m si Sample Passi
Sand 0.05-2.0 TL.5 2.00 #10 62.8
silt 0.002-0.05 195 1.00 418 519
Clay <0.002 9.0 0.50 #35 40.3
0.25 #60 28.0

Fracti Size (mm) Percent 0'3103 :;:g ng
Very Coarse 1.0-2.0 17.4 L =
Coarse 0.5-1.0 18.6 0.02 20 um 12.9
Medium 0.25-0.5 19.6 0.005 5 um 71
Fine 0.10-0.25 1.6 0.002 2 um 5.6
Very Fine 0.05-0.10 4.4

ction Size (mm) Percent
Coarse 0.02-0.05 79
Medium 0.005-0.02 93
Fine 0.002-0.005 23
USDA Textural Class: gravelly coarse sandy loam
Gravel Content: (%) 37.2
10f10 Sa. s ; -
mple ID: Cambridge Loc 17 24-36" Lab Number X180928-101

195
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| Soil Detail

ENVIRONMENTAL Report prepared for: Report Sent:
BESIBN LG F2 Environmental Design Sample #: 03-11908
TEST RESULTS ESCBEXF;‘;’;“” Unique ID: Cambridge Loc 18
Location 18 null Plant: trees
EXISTING CONDITION DESIRABLE RANGE COMMENTS Pottersville, NJ 07979 USA Season: summer
Biology i 3 o G Invoice Number: 4688
For interpretation of this report please i A
Protozoa contact your local Soil Steward o the lab., Sample Reclovad: 06 Sep 2018
Amoeba 1,518.06 >20,000 Low
Flagellates 1,555.09 >20,000 Low SOIL FOODWEB NEW YORK
Ciliates 477.97 <31 High L7Cinton 3t
: = . Center Moriches, NY 11934 United States
Nutrient Cycling 631-750-1553
Capacity from soilfoodwebny@aol.com
_p V . i http://soilfoodwebnewyork.com
Microbial Activity <25 Ibs Nitrogen/acre
Bacterial Biomass
and Diversity 856.00 >300 e
Fungal Biomass 64.39 >1,500 Low Assay Name Result Units “fovel Commentary
Hyphal Diameter 2.50 >2.5 Organism Biomass Data
Location 18 0-12" Dry Weight 0.89 N/A 0.45 to 0.85 Add organic matter to build soil structure, increase water holding capacity.
CEC 3.6 >10 Active Fungi 251 nglg > 150,00 Fungal activity low, foods may be required. -
PH 7‘2 657.0 Total Fungi 64.39 uglg > 1,500.00 Low fungal biomass, foods and biology may be required. -
2 chmas Hyphal Diameter 250 pm >2.50 Good balance of fungi. -
oM 4.4 4-8% Active Bacteria 17.26 ygig > 30.00 Bacterial activity low, foods may be required.
Soluble Salts 0.29 <0.6 Total Bacteria 856.00 pgig >300.00  Good bacterial biomass. -
Sand 70.50% Actinobacteria 0.00 pglg
Silt 22.50% Organism Biomass Ratios
Clay 7.00% TETB 0.08 5,008 oo bacterial for indicated plant.
Clay, Silt, VF Sand 36.60% AFTF 0.04 >0.10  Low fungal activity, foods may be required.
Lead 12.8 <22 AB.TB 0.02 >0.10 Low bacterial activity, foods may be required.
Location 18 12"-24" AF:AB 015 008 Bacterial ing more bacterial
CEC 7.8 >10 Protozoa (Protists)
PH 6.5 6.5-7.0 Flagellates 1,555.09 number/g >20,000.00 High ciliate numbers indicate possible anaerobic conditions.
. - Amoebae 1,518.06 number/g > 20,000.00
oM 3 4-8% Ciliates 477.97 number/g <31.00
Soluble Salts 0.09 <0.6 Nitrogen Cycling <35 Ibsfacre Nitrogen levels dependent on plant needs. Estimated availability over a 3
Sand 68.50% Potential month period
Silt 22.10% 1:::::::» low divorsity. Root feodi t d t. I
ers, low divers! oot feodin noma D E nm
Clay 9.30% Nematodes 0.38  number/g > 10.00 soil structure, 1nlrmlucingl:. . ; pm‘“:my?fr:%‘:’g?
-~ colonization can help suppress root fnedt\rs
Clay, Silt, VF Sand 36.00% . Bactarial 028" & - STHD
Lead 39.1 <22 High Fungal 0.00 number/g >4.00
Location 18 24"-36" Fungal/Root 0.00 number/g <1.00
CEC 5.5 10 Predatory 0.07 number/g >2.00
Root 0.04  number/g < 1.00
PH . .5-
6.3 6.5 70'0 Mycorrhizal Fungi
oM 2.1 4-8% ENDO 9.00 % > 40 Low colonization, foods may be required. -
Soluble Salts 0.35 <0.6 ECTO % > 40
Sand 62.30% Ericoid % >40
Silt 25.30% Miscellaneous Testing
Clay 12.40% E.coli Not Ordered  CFU/g < 800.00 llz:crainnﬂ areas, the ma::\r}num E.coli CF_Ufg is 800 - 1000. Please check your
Clay, Silt, VF Sand 44.70% pH Not Ordered
Lead 10.1 <22 Organic Matter Not Ordered
gl::é;iggi,ity Not Ordered pSjcm < 1000.00
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Soil Notes:
Varied irrigation method

Nematode Detail

UMass

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory
161 Holdsworth Way

University of Massachusetts

Report prepared for: Report Sent:

F2 Environmental Design Sample #: 03-11908 H Amherst, MA 01003

Eric T. Fleisher f . X e n S | O n Phone: (413) 545-2311

PO Box 292 Unique ID: Gambridge Loc 18 e-mail: soiltest@umass.edu
null Plant: trees website: soiltest.umass.edu
Pottersville, NJ 07979 USA Season: summer

Invoice Number:

41688

Sample Information:

1\ ) 1 -
f::::::;’:::ﬁ:::: o B Chariab, Sample Recieved: 06 Sep 2018 Soil Test Report Sample ID: Cambridge Loc #18 O-
# m . 12"
Classified by twep:;dwr:endﬂnd to genus. Prcpared F:or'
If section is blank, no nematodes identified. SOIL FOODWEB NEW YORK Andrea Fillippone Order Number: 40085
o ians S Goer e LabNumber:  5180904-425

Center Moriches, NY 11934 United States
631-750-1553
soilfoodwebny@aol.com
http://soilfoodwebnewyork.com

Nematode Genus ber/g Units Group Common Name R |
Butlerius 0.04 number/g Bacterial Feeders esults
Cephalobus 0.16 number/g Bacterial Feeders
Heterocephalobus 0.05 number/g Bacterial Feeders
Rhabditidae 0.03 number/g Bacterial Feeders . .
Meloidogyne 0.04 number/g Root Feeders Root-Knot nematode oil pH (1:1, H20) Cation Exch. Capacity, meq/100g
Clarkus 0.07 number/g Predatory Modified Morgan extractable, ppm Exch. Acidity, meq/100g 0.0
Macronutrients Base Saturation, %
Phosphorus (P) 9.2 4-14 Calcium Base Saturation 86 50-80
Potassium (K) 97 100-160 Magnesium Base Saturation 7 10-30
Calcium (Ca) 611 1000-1500 Potassium Base Saturation 7 2.0-7.0
Magnesium (Mg) 32 50-120 | Scoop Density, glce 0.99
Sulfur (S) 10.7 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 4.4
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.29 <0.6
Manganese (Mn) 4.4 1.1-6.3
Zine (Zn) 4.7 1.0-7.6
Copper (Cu) 4.8 0.3-0.6
Iron (Fe) 12.2 2.7-9.4
Aluminum (Al) 69 <75
Lead (Pb) 12.8 <22

APPENDIX | PRELIMINARY REPORT

PO Box 292
Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Area Sampled:

Received:
Reported:

9/4/2018
9/13/2018

# Micronutrient deficiencies rarely occur in New £l ngland soils; therefore, an Optimum FRange has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

43 of 60

Sample ID: Cambridge Loc #18 0-12"

Lab Number §180904-425
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UMass

¥ Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Sand 0.05-2.0
Silt 0.002-0.05
Clay <0.002
an ctions Size (mm)
Very Coarse 1.0-2.0
Coarse 0.5-1.0
Medium 0.25-0.5
Fine 0.10-0.25
Very Fine 0.05-0,10
Silt Fracti i
Coarse 0.02-0.05
Medium 0.005-0.02
Fine 0.002-0.005

Percent
70.5

225
7.0

79
16.4
22,0
17.1
7.1

126
6.9
3.0

Size (mm)
2.00

1.00

0.50

0.25

0.10

0.053

0.02
0.005
0.002

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 18 0-

12"
Order Number: 40600
Lab Number: X180928-102
Received: 9/28/2018
Reported: 10/9/2018
Whole Sample % of
iev Sample Passing
#10 73.6
#18 67.8
#35 Fhiv)
#60 39.6
#140 269
#270 21.7
20 um 12.5
5um 73
2Zum 52

UMass
wZf Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20)
odified Morgan extractable, ppm

Macronutrients
Phosphorus (P) 9.6 4-14
Potassium (K) 95 100-160
Calcium (Ca) 660 1000-1500
Magnesium (Mg) 41 50-120
Sulfur (S) 7.6 >10
Micronutrients *
Boron (B) 0.1 0.1-0.5
Manganese (Mn) 1:7 1.1-6.3
Zinc (Zn) 1.8 1.0-7.6
Copper (Cu) 0.5 0.3-0.6
Iron (Fe) 3.4 2794
IAluminum (Al) <75
ILead (Pb) @ <22

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc #18 12

24"
Order Number: 40085
Lab Number: $180904-426
Area Sampled:
Received: 9/4/2018
Reported: 9/13/2018

Cation Exch. Capacity, meq/100g

Exch. Acidity, meq/100g 3.9
Base Saturation, %
Calcium Base Saturation 42
Magnesium Base Saturation 4
Potassium Base Saturation 3
Scoop Density, g/ce 1.04
Optional tests
Soil Organic Matter (LOI), % 3.0
Soluble Salts (1:2), dS/m 0.09

50-80
10-30
2.0-7.0

<0.6

USDA Textural Class: sandy loam
Gravel Content: (%) 26.4

20f 10

199

Sample ID: Cambridge Loc 18 0-12"

Lab Number X180928-102

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

Magnesium (Mg):

45 of 60

Sample [D: Cambridge Loc #18 12-24"

Lab Number S180904-426

CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc 18 12-
24"

Order Number: 40600

Lab Number: X180928-103

Received: 9/28/2018

Reported: 10/9/2018

Main Fractions Size (mm) Percent
Sand 0.05-2.0 68.5
Silt 0.002-0.05 22,1
Clay <0.002 9.3
Fractions ize Percent
Very Coarse 1.0-2.0 8.6
Coarse 0.5-1.0 15.5
Medium 0.25-0.5 238
Fine 0.10-0.25 16.0
Very Fine 0.05-0.10 4.6
racti ize Percent
Coarse 0.02-0.05 7.5
Medium 0.005-0.02 11.8
Fine 0.002-0,005 28

0.25
0.10
0.053

0.02
0.005
0.002

ALY .
#10 65.7
#18 60.0
#35 49.9
#60 342
#140 237
#270 20.7
20 um 15.7
5um 8.0
2um 6.1

USDA Textural Class: gravelly sandy loam
Gravel Content: (%) 343

3of 10
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Sample ID: Cambridge Loc 18 12-24"

Lab Number X180928-103

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
wZf Extension

Soil Test Report

Prepared For: 36"
Andrea Fillippone Order Number: 40085

Sample Information:

F2 Environmental Design Lab Number:  $180904-427

PO Box 292 Area Sampled:

Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/13/2018

andrea@f2environmentaldesign.com

908-413-1957

Results

oil pH (1:1, H20) Cation Exch. Capacity, meq/100g
[Modified Morgan extractable, ppm Exch. Acidity, meq/100g 3.0
Macronutrients Base Saturation, %
Phosphorus (P) 4.1 4-14 Calcium Base Saturation 37 50-80
Potassium (K) 87 100-160 Magnesium Base Saturation 4 10-30
Calcium (Ca) 407 1000-1500 Potassium Base Saturation 4 2.0-7.0
Magnesium (Mg) 30 50-120 | Scoop Density, g/ce 1.00
Sulfur (S) 7.9 =10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 2.1
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.35 <0.6
Manganese (Mn) 1.8 1.1-6.3
Zinc (Zn) 1.4 1.0-7.6
Copper (Cu) 0.3 0.3-0.6
Iron (Fe) 3.8 2.7-9.4
Aluminum (Al) 72 <75
Lead (Pb) 10.1 <22

Sample ID: Cambridge Loc #18 24-

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in sails and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):

Magpesium (Mg):

47 of 60 Sample ID: Cambridge Loc #18 24-36" Lab Number S180904-427
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UMass
¥ Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com

908-413-1957

Sand
Silt
Clay

Sand Fractions
Very Coarse
Coarse

Medium

Fine

Very Fine

Silt F "
Coarse
Medium

Fine

Size (mm)
0.05-2.0
0.002-0.05
<0.002

Size (mm)
1.0-2.0
0.5-1.0
0.25-0.5
0.10-0.25
0.05-0.10

Size (mm)
0.02-0.05

0.005-0.02

0.002-0.005

623
253
12.4

Percent
8.0

13.4
17.6
16.4

7.0

Percent
13.7
83
34

2.00
1.00
0.50
0.25
0.10
0.053

0.02
0.005
0.002

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sieve#
#10
#18
35
#60
#140
#270

20 um
Sum
2um

Sample Information:
Sample ID: Cambridge Loc 18 24-

36"

Order Number: 40600

Lab Number: X180928-104
Received: 9/28/2018
Reported: 10/9/2018

USDA Textural Class: sandy

Gravel Content: (%)

dofio

201

loam

221

Sample 1p. Cu,
D Iﬂbﬂﬂaoe o
e 18 2. S

[aA A
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I Soil Detail

ENVIRONMENTAL Report prepared for: ‘ Report Sent:
TEEREIT e Saliplags 011999
ric T. Fleisher ; " )
= PO Box 202 Unique ID: Cambridge Loc 19
Location 19 null Plant: trees
EXISTING CONDITION  DESIRABLE RANGE COMMENTS Pottersville, NJ 07979 USA Season: summer
Biol . i Invoice Number: 4688
1010} For interpretation of s report please " i
Pl’Othl\:)a contact your local Soil Steward or the lab. Sample Reciaved: 06 Sep 2018
Amoeba 4,776.17 >20,000 Low
SOIL FOODWEB NEW YORK
Flagellates 2,875.45 >20,000 Low v
. 17 Clinton St.
Ciliates 14.54 <77 Center Moriches, NY 11934 United States
T n 631-750-1553
NUt”e_m Cydmg soilfoodwebny@aol.com
Capacity from http://soilfoodwebnewyork.com
Microbial Activity 25-50 Ibs Nitrogen/acre
Bacterial Biomass
and Dwerslty 670.86 >300 Assay Name Result Units De;r::: Commentary
Fungal Biomass 411.82 >1,500 Low
L Organism Blomass Data
HVph?' Diameter m 3.50 >2.5 Dry Weight 0.96 N/A 0.45t0 0.85 Add organic matter to build soil structure, increase water holding capacity.
Location 19 0-12 Active Fungi 27.39 pglg >150.00 Fungal activity low, foods may be required. -
CEC 7 >10 Total Fungi 411.82 pg/g > 1,500.00 Low fungal biomass, foods and biology may be required. -
PH 6.7 6.5-7.0 Hyphal Diameter 3,50 pm >2.50 Disease suppressive fungi likely present. -
om 3-1 4 8% Active Bacteria 19.20 pg/g >30.00 Bacterial activity low, foods may be required.
i i Total Bacteria 670.86 pglg >300.00 Good bacterial biomass. -
Soluble Salts 0.04 <0.6 Actinobacteria 0.00 pglg
Sand 74.60% Organism Blomass Ratlos
Silt 18.00% TE:TB 0.61 5'100%3 Too bacterial for indicated plant
Clay 7.40% AFTE 0.07 >0.10  Low fungal activity, foods may be required.
Clay, Silt, VF Sand 29.60% AB:TB 0.03 >0.10 Low bacterial activity, foods may be required.
Lead 8.5 <22 AF:AB 1.43 5.10(2[;.8 Bacterial dominated, becoming more fungal.
Location 19 12"-24" Protozoa (Protists)
CEC 18.9 >10 Flagellates 2,875.45 number/g > 20,000.00 Lacking species diversity.
P Amoebae 4,776.17 number/g > 20,000.00
H 7.8 6.5-7.0 Ciliates 1452 number/g <77.00
gf\lﬂ e 2.1 4-8% y;myr Cycling 3550, Tonpuere gg?gep]; :ic:;m dependent on plant needs. Estimated availability over a 3
oluble Salts 0.13 <0.6
. Nematodes
Sand 75.60% Low numbers, low diversity, Root feeding are present. Impi a
Silt 16.80% Nematodes 1.02 number/g > 10.00 soil structure, introducing predatory nematodes and increasing mycorrhizal
2 colonization can help suppress root feeders.
Clay 7.70% Bacterial 0.30 number/g >4.00
Clay, Silt, VF Sand 29.80% Fungal 0.45 number/g >4.00
Lead 17.2 <22 Fungal/Root 0.15 number/g < 1.00
Predatory 0.00 number/g >2.00
T
Location19 24"-36 Root 0.11 number/g <1.00
CEC 30.8 >10 Mycorrhizal Fungi
i 8.4 6.5-7.0 ENHG % >40 -
oM 19 - o‘ ECTO 8.00 % >40 Low colonization, foods may be required.
< 4-8% Ericoid % > 40
Soluble Salts 0.14 <0.6 Miscellaneous Testing
Sand 77.10% E.coli Not Ordered CFU/g < 800,00 Formost areas, the maximum E coli CFU/g is 800 - 1000. Please check your
Silt local regulations for more information. -
15.00% pH Not Ordered
Clay 7.90% Organic Matter Not Ordered
Clay, Silt, VF Sand 27.10% E'::;ﬁ:fibiw Not Ordered  pS/cm <1000.00
Lead 25 <22 Hi
igh
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Soil and Plant Nutrient Testing Laboratory

; § 203 Paige Laboratory
30.! biq%: . Hdi Nematode Detail U M O SS 161 Holdsworth Way

ariadicrigation me University of Massachusetts
Report prepared for: _ Report Sent: ¥ Amherst, MA 01003
F2 Environmental Design Sample #: 03-11909 I n Phone: (413) 545-2311
Eric T. Fleisher Unique ID: Cambridge Loc 19 e-mail: solltest@umass.edu
:I?I!Box a Plant: trees website: soiltest.umass.edu

i Season: summer .

Pottersville, NJ 07979 USA Sample Information:
Soil Test Report Sample ID: Cambridge Loc #19 0-

Invoice Number: 4688
For interpretation of this report please Sample Recieved: 06 Sep 2018

contact your local Soll Steward or the lab.

12!
C by ly:up:nrdgmm Lo genus. Prepared For:
If section is blank, no nematodes identified. SOIL FOODWEB NEW YORK Andrea Fillippone Order Number: 40085
17 Clinton St. s " ’
Center Moriches, NY 11934 United States F2 Environmental Design Lab Number:  $180904-428
631-750-1553 PO Box 292 Area Sampled:
soilfoodwebny@aol.com Pottersville, NJ 07979 Received: 9/4/2018
http://soilfoodwebnewyork.com Reported: 9/13/2018
andrea@f2environmentaldesign.com
908-413-1957
Nematode Genus number/g Units Group Common Name
Cephalobus 0.08 numberfg Bacterial Feeders Results
Rhabditidae 0.23 number/g Bacterial Feeders
Aporcelaimus 0.15 number/g Fungal Feeders
Eudorylaimus 0.30 number/g Fungal Feeders
Aphelenchus 0.5 number/g Fungal/Root Feeders = oil pH (1:1, H20) 6.7 Cation Exch. Capacity, meq/100g 7.0
Cyst nematode
Hetgrodora O:L3. ‘mymberiy Regt Fisders v Modified Morgan extractable, ppm Exch. Acidity, meq/100g 3.7
Macronuirients Base Saturation, %
Phosphorus (P) 3.6 4-14 Calcium Base Saturation 39 50-80
Potassium (K) 73 100-160 Magnesium Base Saturation 6 10-30
Calcium (Ca) 546 1000-1500 Potassium Base Saturation 3 2.0-7.0
Magnesium (Mg) 52 50-120 | Scoop Density, g/ce 1.25
Sulfur (S) 6.5 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 3.1
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.04 <0.6
Manganese (Mn) 1.1 1.1-6.3
Zinc (Zn) 11.9 1.0-7.6
Copper (Cu) 1.1 0.3-0.6
Iron (Fe) 6.1 2.7-9.4
IAluminum (Al) 46 <75
Lead (Pb) 8.5 <22

* Micronutrient deficiencies rarely occur in New England sofls; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
M}gnesium (Mg):

49 of 60 Sample ID: Cambridge Loc #19 0-12" Lab Number S180904-428
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UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Size (mm) Percent
Sand 0.05-2.0 74.6
Silt 0.002-0.05 18.0
Clay <0.002 7.4

Eractions Size (mm)  Percent
Very Coarse 1.0-2.0 10.9
Coarse 0.3-1.0 19.0
Medium 0.25-0.5 279
Fine 0.10-0.25 12.6
Very Fine 0.05-0.10 4.2

Silt Fractions Size (mm) Percent
Coarse 0.02-0.05 1.4
Medium 0.005-0,02 4.8
Fine 0.002-0.005 1.8

Size (mm)
2.00
1.00
0.50
0.25
0.10
0.053

0.02
0.005
0.002

Sieve # Sample Passing
#10 779
#18 69.4
#35 54.6
#60 329
#140 23.0
#270 19.8

20 um 10.9

5 um 7.1
2um 5.7

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: {413) 545-2311

e-mall: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 19 0-

12"
Order Number: 40600

Lab Number: X180928-105
Received: 9/28/2018
Reported: 10/9/2018

USDA Textural Class: coarse sandy loam

Gravel Content: (%) 221

5o0f10

205

Sample ID: Cambridge Loc 19 0-12"

Lab Number X180928-105

UMass
%y Extension

Soil Test Report

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #19 12-

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) 7.8

IModified Morgan extractable, ppm
Macronutrients
Phosphorus (P) 7.8
Potassium (K) 94
Calcium (Ca) 3656
Magnesium (Mg) 50
Sulfur (S) 37.8
Micronutrients *
Boron (B) 0.2
Manganese (Mn) 2.6
Zinc (Zn) 10.6
Copper (Cu) 2.5
Iron (Fe) 6.8
Aluminum (Al) 34
Lead (Pb) 17.2

4-14
100-160
1000-1500
50-120
>10

0.1-0.5
1.1-6.3
1.0-7.6
0.3-0.6
2.7-94

<75

<22

24"

Order Number: 40085

Lab Number: $180904-429
Area Sampled:

Received: 9/4/2018
Reported: 9/13/2018

Cation Exch. Capacity, meq/100g 18.9
Exch. Acidity, meq/100g 0.0
Base Saturation, %
Calcium Base Saturation 97 50-80
Magnesium Base Saturation 2 10-30
Potassium Base Saturation 1 2.0-7.0
Scoop Density, g/ce 1.34
Optional tests
Soil Organic Matter (LOI), % 2.1
Soluble Salts (1:2), dS/m 0.13 <0.6

¥ Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

51 of 60
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UMass

¥ Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

ain ions Size (mm)
Sand 0.05-2.0
Silt 0.002-0.05
Clay <0.002

nd ions Size (mm)
Very Coarse 1.0-2.0
Coarse 0.5-1.0
Medium 0.25-0.5
Fine 0.10-0.25
Very Fine 0.05-0.10

ilt Fractio Size (mm)
Coarse 0.02-0.05
Medium 0.005-0.02
Fine 0.002-0.005

Percent
75.6
16.8

7.7

Percent
16.2
18.8
20.0
153

53

9.2
54
21

2.00
1.00
0.50
0.25
0.10
0.053

0.02
0.005
0.002

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc 19 12-
24"

Order Number: 40600

Lab Number: X180928-106

Received: 9/28/2018

Reported: 10/9/2018

Whale Sample % of
Sieve # Sample Passing
#10 56.2
#18 47.0
#35 36.5
#60 253
#140 16.7
#270 13.7
20 um 8.5
S5um 5.5
2um 4.3

USDA Textural Class: gravelly coarse sandy loam

Gravel Content: (%) 43.8

60f 10
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Sample ID: Cambridge Loc 19 12-24"

Lab Number X180928-106

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

UMass
% Extension

Soil Test Report

Prepared For: 36"

Andrea Fillippone Order Number: 40085
F2 Environmental Design

Sample Information:

Lab Number: $180904-430
PO Box 292 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/13/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) Cation Exch, Capacity, meq/100g
odified Morgan extractable, ppm Exch. Acidity, meq/100g 0.0
Macronutrients Base Saturation, %
Phosphorus (P) 10.9 4-14 Calcium Base Saturation 98 50-80
Potassium (K) 9 100-160 Magnesium Base Saturation I 10-30
Calcium (Ca) 6025 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 55 50-120 | Seoop Density, g/ce 1.36
Sulfur (S) 72.9 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 1.9
Boron (B) 04 0.1-0.5 Soluble Salts (1:2), dS/m 0.14 <0.6
Manganese (Mn) 4.0 1.1-6.3
Zinc (Zn) 11.0 1.0-7.6
Copper (Cu) 40 03-06
Iron (Fe) 14.7 2.7-9.4
Aluminum (Al) 36 <75
_ead (Pb) 25.0 <22

Sample ID: Cambridge Loc #19 24-

' Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):
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Sample ID: Cambridge Loc #19 24-36"

Lab Number S180904-430

206



UMass
% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc 19-24-
36"

Order Number: 40600

Lab Number: X180928-107

Received: 9/28/2018

Reported: 10/9/2018

Main Fractions Size (mm) Percent si ) si Sampl .
Sand ;
an 0.05-2.0 77.1 2.00 #10 396

Silt 0.002-0.05 15.0 1.00 #18 320

Clay <0.002 79 0.50 #35 239
0.25 #60 15.9

Sand F A Size (mm) P 0.10 #140 10.7
0.053 #270 9.1

Very Coarse 1.0-2.0 193 ) :

Coarse 0.5-1.0 203 0.02 20 um 6.0

Medium 0.25-0.5 20.2 0.005 5um 3.8

Fine 0.10-0.25 13.1 0.002 2um 3.1

Very Fine 0.05-0.10 4.2

Coarse 0.02-0.05 1.7

Medium 0.005-0.02 5.5

Fine 0.002-0.005 1.8

USDA Textural Class: gravelly coarse sandy loam

Gravel Content: (%) 60.4

70f 10 Sample ID: Cambridge Loc 19-24-36" Lab Number X180928-107
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| Soil Detail

ENVIRONMENTAL Report prepared for: Report Sent:
DESIGN LLC F2 Environmental Design Sample #: 03-11910
TEST RESULTS Eric T. Fleisher x ' i
PO Box 292 Unique ID: Cambridge Loc 20
Location 20 ll Plant: trees
EXISTING CONDITION ~ DESIRABLE RANGE COMMENTS Pottersvilla, b 07979 USA . SoasORSKBmEE
Biology e Invoice Number: 4688
Protozoa contact your local Soll Steward or the lab. Sample Recieved: 06 Sep 2018
Amoeba 4,993.48 >20,000 Low
Flagellates 30,058.42 >20,000 SOIL FOODWEB NEW YORK
— 17 Clinton St.
Ciliates 49.87 <351 Center Moriches, NY 11934 United States
Nutrient Cyclin 631-750-1553
. ¥ 8 soilfoodwebny@aol.com
Capacity from http://soilfoodwebnewyork.com
Microbial Activity 100-150 Ibs Nitrogen/acre
Bacterial Biomass
and Diversity 571.98 >300 Assay Name Result Units Desired  ¢ommentary
Fungal Biomass 387.37 >1,500 Low
Hyphal Diameter 3.25 >2.5 ! Orgdlsm BlomusdData . ;
- = Dry Weight 0.92  N/A 0.45to 0.85 Add organic matter to build soil structure, incroase water holding capacity.
Location 20 0-12 Active Fungi 21.91 uglg > 150,00 Fungal activity low, fooeds may be required, -
CEC 12.4 >10 Total Fungi 387.37 wglg >1,500.00 Low fungal biomass, foods and biology may be required. -
PH 6 6.5-7.0 Hyphal Diameter 325 pm >250 Disease suppressive fungi likely present. -
oM 5.4 4-8% Active Bacteria 2337 uglg >30.00 Bacterial activity low, foods may be required.
- Total Bacteria 571.98 pglg >300.00 Good bacterial biomass. -
Soluble Salts 0.09 <0.6 Actinobacteria 0.00 pglg
Sand 66.00% Organism Blomass Ratios
Silt 22.00% TETB 0.68 Slogﬂtg Too bacterial for indicated plant.
Clay 12.10% AF.TF 0.06 >0.10 Low fungal activity, foods may be required.
Clay, Silt, VF Sand 49.60% AB:TB 0.04 >0.10 Low bacterial activity, foods may be required.
Lead 3.7 <22 AF:AB 0.94 5'10‘%8 Bacterial dominated, becoming more bacterial.
Location 20 12"-24" Protozoa (Protists)
CEC 9.1 >10 Flagellates 30,058.42 number/g >20,000.00 Lacking species diversity.
PH 6.2 6.5-7.0 Amoebae 4,993.48 number/g > 20,000.00
. - % Ciliates 49.87 number/g <351.00
oM 3.8 4-8 Nitrogen Cycling 100-150 Ibs/acre Nitrogen levels dependent on plant needs. Estimated availability overa 3
Soluble Salts 0.07 <0.6 Fotantal month poriod
sand 69.50% NemaLIad
" Low numbers, low diversity. Root feeding nematodes are present. Improving
Silt 23.40% Nematodes 1.55 number/g >10.00 soil structure, introducing predatory nematodes and increasing mycorrhizal
Ciay 7.10% colonization can help suppress root feeders,
- Bacterial 0.46 number/g > 4.00
Clay, Silt, VF Sand 36.80% o
gal 0.92 number/g > 4.00
Lead 2.6 <22 Fungal/Root 0.17 number/g <1.00
Location 20 24"-36" Predatory 0.00 number/g >2.00
Root 0.00 number/g < .00
CEC 7 >10
Mycorrhizal Fungi
PH 6.5 6.5-7.0 ENDO % S &
oM 2.7 4-8% ECTO 29.00 % >40 Low colonization, foods may be required.
Soluble Salts 0.06 <0.6 Bricos] % A0
Miscellaneous Testing
Sand 76.30%
Silt 17.60% E.coli Not Ordorod  CEU/g <800.00 mg;“r‘;ﬁ;ual;‘:;’;;s“r‘gr“,‘:ﬁ‘I‘:};ﬁ:ﬂ"&‘oﬁ"}”ﬂ ROl 00 SRR S ecieyoie
Clay 6.10% pH Not Ordered
T Organic Matter Not Ordered
Clay, Silt, VF Sand 30.20% HISEHER] ST 00000
Lead 2.2 <22 Conductivity gt Qudared. pS/cm =000/

209 CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



Soil Notes:
Varied irrigation method

Nematode Detail

Report prepared for:

F2 Environmental Design
Eric T. Fleisher

PO Box 292

null

Pottersville, NJ 07979 USA

For interpretation of this report please

contact your local Soil Steward or the lab,

Report Sent:
Sample #:
Unique 1D:

Plant:

Season:

Invoice Number:
Sample Recieved:

03-11910
Cambridge Loc 20
trees

summer

4688

06 Sep 2018

# per gram

to genus,

c y type and
If section is blank, no nematoedes identified.

SOIL FOODWEB NEW YORK

17 Clinton St.

Center Moriches, NY 11934 United States

631-750-1553
soilfoodwebny@aol.com

http://soilfoodwebnewyork.com

Nematode Genus g Units Group Common Name
Cephalobus 0.29 number/g Bacterial Feeders

Rhabditidae 0.17 number/g Bacterial Feeders

Aporcelaimus 0.35 number/g Fungal Feeders

Eudorylaimus 0.40 number/g Fungal Feeders

Paraxonchium 0.17 number/g Fungal Feeders

Aphelenchus 0.17 number/g Fungal/Root Feeders

APPENDIX | PRELIMINARY REPORT

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: solltest.umass.edu

UMass
% Extension

Soil Test Report Sample ID: Cambridge Loc #20 0-

Prepared For: 12"

Andrea Fillippone Order Number: 40085
F2 Environmental Design

Lab Number: 5180904-431
PO Box 292 Area Sampled:
Pottersville, NJ 07979 Received: 9/4/2018
Reported: 9/13/2018

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) Cation Exch. Capacity, meq/100g
IModified Morgan extractable, ppm Exch. Acidity, meq/100g 6.4
Macronutrients Base Saturation, %
Phosphorus (P) 4.9 4-14 Calcium Base Saturation 44 50-80
Potassium (K) 66 100-160 Magnesium Base Saturation 4 10-30
Calcium (Ca) 1076 1000-1500 Potassium Base Saturation 1 2.0-7.0
Magnesium (Mg) 56 50-120 | Scoop Density, g/ce 1.08
Sulfur (S) 11.2 >10 | Optional tests
Micronutrients * Soil Organic Matter (LOI), % 5.4
Boron (B) 0.1 0.1-0.5 Soluble Salts (1:2), dS/m 0.09 <0.6
Manganese (Mn) 4.8 1.1-6.3
Zinc (Zn) 7.0 1.0-7.6
Copper (Cu) 0.7 0.3-0.6
Iron (Fe) 8.9 2.7-9.4
IAluminum (Al) 78 <75
ILead (Pb) 3.9 <22

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range
Jfound in soils and are for reference anly.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mg):

55 of 60 Sample ID: Cambridge Loc #20 0-12" Lab Number S180904-431
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UMass
% Extension

Farticle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com

908-413-1957

Main Fractions
Sand
Silt
Clay

Fractions
Very Coarse
Coarse
Medium
Fine
Very Fine

i cti
Coarse
Medium

Fine

Size (mm)
0.05-2.0
0.002-0.05
<0.002

Size (mm)
1.0-2.0
0.5-1.0
0.25-0.5

0.10-0.25
0.05-0.10

Size (mm)
0.02-0.05

0.005-0.02

0.002-0.005

Percent
66.0

220
12.1

Percent
7.6

14.4
17.2
1.2
15.5

13.4
6.7
2.0

2.00
1.00
0.50
0.25
0.10
0.053

0.02
0.005
0.002

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdswarth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sieve #
#10
#18
#35
#60

#140
#270

20 um
5um
2um

Sample Information:
Sample ID: Cambridge Loc 20 0-
12"

Order Number: 40600

Lab Number:  X180928-108
Received: 9/28/2018
Reported: 10/9/2018

80.5
744
62.8
48.9
39.9
274

16.6
1.3
927

USDA Textural Class: sandy loam

Gravel Content: (%)

8of 10
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19.5

Sample ID: Cambridge Loc 20 (-12"

Lab Number X180928-108

UMass

wZf Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) 6.2
Modified Morgan extractable, ppm
Macronutrients
Phosphorus (P) 4.6
Potassium (K) 63
Calcium (Ca) 734
Magnesium (Mg) 42
Sulfur (S) 9.9
Micronutrients *
Boron (B) 0.1
Manganese (Mn) 32
Zine (Zn) 3.8
Copper (Cu) 0.4
Iron (Fe) 72
Aluminum (Al) 72
Lead (Pb) 2.6

4-14
100-160
1000-1500
50-120
>10

0.1-0.5
1.1-6.3
1.0-7.6
0.3-0.6
2794

<75

<22

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc #20 12-
24"

Order Number: 40085

Lab Number: $180904-432
Area Sampled:

Received: 9/4/2018
Reported: 9/13/2018

Cation Exch. Capacity, meq/100g 9.1
Exch. Acidity, meq/100g 4.9
Base Saturation, %
Calcium Base Saturation 40 50-80
Magnesium Base Saturation 4 10-30
Potassium Base Saturation 2 2.0-7.0
Scoop Density, g/ce 1.14
Optional tests
Soil Organic Matter (LOI), % 3.8
Soluble Salts (1:2), dS/m 0.07 <0.6

* Micronutrient deficiencies rarely occur in New England soils; therefore, an Optimum Range has never been defined. Values provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):
Calcium (Ca):
Magnesium (Mgl:_

57 of 60 Sample ID: Cambridge Loc #20 12-24"

Lab Number S180904-432

CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



UMass

% Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Fractions Size (mm)
Sand 0.05-2.0
Silt 0.002-0.05
Clay <0.002
Sand Fractions Size (mm)
Very Coarse 1.0-2.0
Coarse 0.5-1.0
Medium 0.25-0.5
Fine 0.10-0.25
Very Fine 0.05-0.10
it Fracti Size (mm)
Coarse 0.02-0.05
Medium 0.005-0.02
Fine 0.002-0.005

69.5
234
7.1

11.9
17.7
18.8
149

6.3

13.1
7.6
2.6

100
0.50
0.25
0.10
0.053

0.02
0.005
0.002

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Ambherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:
Sample ID: Cambridge Loc 20 12-

24"
Order Number: 40600
Lab Number: X180928-109
Received: 9/28/2018
Reported: 10/9/2018
Whole Sample % of
#10 719
#18 68.6
#35 54.8
#60 40.2
#140 28.6
#270 23.7
20 um 13.5
5um 7.6
2um 5.6

UMass
g Extension

Soil Test Report

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Results

oil pH (1:1, H20) 6.5
[Modified Morgan extractable, ppm
Macronutrients
Phosphorus (P) 5.5 4-14
Potassium (K) 51 100-160
Calcium (Ca) 692 1000-1500
Magnesium (Mg) 33 50-120
Sulfur (S) 8.2 >10
Micronutrients *
Boron (B) 0.1 0.1-0.5
Manganese (Mn) 3¢l 1.1-6.3
Zinc (Zn) 3.6 1.0-7.6
Copper (Cu) 0.3 0.3-0.6
Iron (Fe) 5.7 2.7-94
Aluminum (Al) 54 <75
ILead (Pb) 22 <22

Soil and Plant Nutrient Testing Laboratory

203 Paige Laboratory

161 Holdsworth Way
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-2311
e-mail: soiltest@umass.edu
website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc #20 24-

36"

Order Number: 40085
Lab Number:
Area Sampled:
Received:
Reported:

9/4/2018
9/13/2018

5$180904-433

Cation Exch. Capacity, meq/100g 7.0
Exch. Acidity, meq/100g 3.1
Base Saturation, %
Calcium Base Saturation 49 50-80
Magnesium Base Saturation 4 10-30
Potassium Base Saturation 2 2.0-7.0
Scoop Density, g/cc 1.16
Optional tests
Soil Organic Matter (LOI), % 2.7
Soluble Salts (1:2), dS/m 0.06 <0.6

USDA Textural Class: coarse sandy loam

Gravel Content: (%) 22.1

90f 10

APPENDIX | PRELIMINARY REPORT

Sample ID: Cambridge Loc 20 12-24"

Lab Number X180928-109

| Calcium (Ca):

* Micronutrient deficiencies rarely occur in New England sails; therefore, an Optimum Range has never been defined. Volues provided represent the normal range

found in soils and are for reference only.

Soil Test Interpretation

Phosphorus (P):
Potassium (K):

Magnesium (Mg):

59 of 60

Sample ID: Cambridge Loc #20 24-36"

Lab Number S180904-433
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UMass
wZf Extension

Particle Size Analysis - Comprehensive

Prepared For:

Andrea Fillippone

F2 Environmental Design
PO Box 292

Pottersville, NJ 07979

andrea@f2environmentaldesign.com
908-413-1957

Soil and Plant Nutrient Testing Laboratory
203 Paige Laboratory

161 Holdsworth Way

University of Massachusetts

Amherst, MA 01003

Phone: (413) 545-2311

e-mail: soiltest@umass.edu

website: soiltest.umass.edu

Sample Information:

Sample ID: Cambridge Loc 20 24-
36"

Order Number: 40600

Lab Number: X180928-110

Received: 9/28/2018

Reported: 10/9/2018

in F ion, Si m Percent
Sand 0.05-2.0 76.3
Silt 0.002-0.05 17.6
Clay <0.002 6.1

nd ions Size (mm) Percent
Very Coarse 1.0-2.0 15.2
Coarse 0.5-1.0 20.5
Medium 0.25-0.5 19.2
Fine 0.10-0.25 14.8
Very Fine 0.05-0.10 6.5
ilt Fraction Si m Percent
Coarse 0.02-0.05 9.2
Medium 0.005-0.02 6.9
Fine 0.002-0.005 1.6

Sige ()~ Sieve # Sample Passing
2.00 #10 713
1.00 #18 65.6
0.50 #35 49.7
0.25 #60 34.8
0.10 #140 234
0.053 #270 18.4
0.02 20 um 11.3
0.005 5um 5.9
0.002 2um 4.7

USDA Textural Class: loamy coarse sand

Gravel Content: (%) 22,7

10 of 10
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Sample ID: Cambridge Loc 20 24-36"

Lab Number X180928-110

CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT
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F2 CAMBRIDGE SOIL SAMPLING LOCATIONS DATA

Cambridge Urban Tree Canopy
Data Collected by F2 Design Horizon
Air
Summary of 5 Sample Locations Environmental [Temper| Relative old or Soil | Based on observation |Photos
# Site Location Photo ID per site Latitude | Longitude | 0-12 | 12-24 | 24-36 Visual Description Conditions | ature | Humidity Pit Park Tree Type Young / Dead Drainage | C i Soil Moisture | Temp Sand or Clay Taken
1 Ave & Columbus Ave FIMACA_
2 [Alewife Linear Park, off Ave
3 [c Drive
4 [Fresh Pond, off Concord Ave, between Wheeler and Faucet
5 [Danehy Park Sherman St entrance, 2nd parking lot entrance
6 Ave between Milton Street and Russel Street
7 [Concord Ave, between Donnell St, Appleton St, and Royal St
8 [Fayerweather St between Brattle and Resevoir
9 Ave between Prentiss and Garfield _
10 [Cambridge Common Park, Between and Garden Street___[#10CCP_
11 [Hew St, between Western Ave and Calendar St #1THSWACS_
12 [DCR, Magazine Beach, between Magazine St and Overpass #12DCRMB_
13 [Corner of Pearl and Henry, between Tufts St and Glenwood Ave 3PHS_
14 [Tremont St, between Garden St and Broadway 14TS_
15 [Sennot Park, Corner of Broadwat and Norfolk St #155P_
16 Ave at Blanche St, between State and Landsdowne St___|#16MABSS_
17 [Munroe St, between 5th and 3rd St T™S_
18 [Spring St, between Fifth St and Sciarappa St #185POSS.
19 [First St and Binney St, between Edwin H Land Blvd and Ist St [#19FsBS_
20 [Education Stin North Point between Museum Way and North PtBlvd__[#20ESNP_
[Very dry, inconsistent material,
M Ave & Columbus Ave #1IMACA___|very compacted
[Sample 1 - Maple & Oak trees, dry partially mowed, a lot of utiities Somewhat moist, dry side, loam with fair amount of
crossing this park 42.400657| -71.135873| 0-12 silt 1024 93 slight breeze Park Maple & Oak old__|Alive Very Compacted | More Moisture | 80| Silt & Clay ves
Begonias and hosta in a bed at beginning of park, 1224 Compaction layer at 24, Dry, sandy loam Dry
24" hitting compaction layer, lumps of compacted
24-36 |soil, silt and clay, more clay lower you go. Begonia & Hosta Very Compacted Silt & Clay
[Very very dry, super compacted, sandy loam high in
|sample 2 -between 2 oaks and 1 maple 50 tal, 24" cal 42.400565 sitt 10:40) Park Maple & Oak old__|Alive Very Compacted | Extremely Dry 82| Silty Loam ves
Hit a rock in this level, so dry, barely can dig in the
1224 soil Extremely Dry.
24-36 |Lots of stones, extremely dry all the way down Extremely Dry.
[sample 3 -In area not mowed 42.400463| -71.136174]_0-12 High grass, Extremely dry sandy loam 10:55[ slight breeze Park Grass Alive [Compacted Extremely Dry 76| Sandyloam __|ves
Hit a rock in this level, so dry, barely can dig in the
1224 soil Extremely Dry
Hit rock at 24" - 50 could not take any samples from
24-36 [this depth
Mowed area by sidewalk, terribly compacted silty
|sample 4 - North of an Oak, South of walkway 42.40064| -71.136033| 0-12 loam 11:27] slight breeze Park Oak old__|Alive compacted Dry 84| Silty Loam
Hit a rock in this level, so dry, barely can dig in the
1224 soil Extremely Dry
24-36 |Lots of stones, extremely dry all the way down 11:40) Extremely Dry
[Mowed area by sidewalk, terribly compacted silty
|sample 5 - North of Oak and walkway 42.400623| -71.13618| 0-12 loam slight breeze Park Oak old__|Alive compacted Dry 84] Silty Loam
Hit a rock in this level, so dry, barely can dig in the
12:24 soil Extremely Dry
24-36 |Lots of stones, extremely dry all the way down Extremely Dry.
2_|Alewife Linear Park, off Ave [#2Atp_ [Compacted, Dry
[Sample 1 South side between yews and ash trees, can not get past 20", no breeze, flags
Compacted 42.397815| -71.131352| 0-12 [Very dry, silty loam 8:42AM| 80| are not flying Beds Ash & Yews Healthy/Alive | Compacted Extremely Dry 76| Silty Loam ves
Use to be a railroad in 19th ¢, then became extention of the red line [Very dry, silty loam, can not get past 20, might be
[from Harvard to Alewife 1224 hitting the roof of the subway. Extremely Dry Silty Loam
[sample 2 42.397809] -71.131418| 0-12 [Very dry, silty loam Beds Ash & Yews Healthy/Alive Extremely Dry 80| Silty Loam
[Very dry, silty loam, can not get past 20, might be
1224 hitting the roof of the subway. Extremely Dry Silty Loam
[sample 3 42.397832] -71.13138] 0-12 [Very dry, silty loam Beds Ash Healthy/Alive Extremely Dry 78| Silty Loam
[Very dry, silty loam, can not get past 20", might be
1224 hitting the roof of the subway. Extremely Dry. Silty Loam
|sample 4 40" ash growing in 20" depth of soil ontop of subway 42.397734] 71.131207| 0-12 [Very dry, silty loam Beds Ash Old__|Healthy/Alive Extremely Dry 77| Silty Loam
[Very dry, silty loam, can not get past 20, might be
1224 hitting the roof of the subway. Extremely Dry Silty Loam
[sample 5 42.397852| -71.131223| 0-12 [Very dry, silty loam Beds Ash Healthy/Alive Extremely Dry 79| Silty Loam
[Very dry, silty loam, can not get past 20, might be
1224 hitting the roof of the subway. Extremely Dry Silty Loam
soil, poor drainage,
3 |cambri Drive |#3cPD_ lgetting wetter going down
not compacted,
Tree will die soon,severe bark damage, sandy loam, but could only go
sample 1 - Maple Tree Half dead, half of bark gone/damaged 42.394892| -71.144066| 0-12 extremely dry 12:00] 103 slight breeze pit Maple 1/2 dead to 24" Extremely Dry 86|  Sandyloam |ves
12-24 Getting wet as we go down More Moisture
24-36 | Wet, sandy loam Sandy Loam
Extremely Dry, Sandy Loam, Leaves turning yellow,
Irrigation line evident, planted too high and
|sample 2 - Maple dying, yellow leaves, damaged bark, planted too high 42.394654| -71.143958| 0-12 damaged bark. 12:05| slight breeze pit Maple Dying Extremely Dry 92| Sandyloam __|yes
1224 Getting wetter More Moisture Sandy Loam
2436 _|Hit too much rock only went down to 28"
[Sample 3 - Maple tree suffering, yellow leaves with brown edge, bark Extremely Dry, Sandy Loam, Leaves turning yellow,
not bad, roots exposed 42.394661| -71.143893| 0-12 Roots exposed, planted too high 12:17] slight breeze pit Maple Dying Extremely Dry Sandy Loam
12-24 Getting wetter More Moisture Sandy Loam
24-36 |Very et - could only go to 30" hit rock
Sample 4 - Maple tree suffering, yellow leaves with brown edge, bark Extremely dry sandy loam.Planted high, see roots, no|
not bad, roots exposed, no sign of irrigation 42.394626| -71.143823| 0-12 irrigation, leaves browning at the edges, not happy 12:27] slight breeze pit Maple Dying Extremely Dry Sandy Loam
Getting wetter, Hitting rocks at 21", can not dig
1224 down any further More Moisture
Hit rock so could not take any samples from this
24-36 |depth
[Tree Dead, 20 leaves left. Extremely dry sandy
|sample 5 -Maple tree mostly dead, only a few leaves left, planted high, loam.Planted high, see roots, no irrigation, leaves
no irrigation 42.394753| -71.143646| 0-12 browning at the edges, not happy 12:45| slight breeze pit Maple 1/2 dead Extremely Dry Sandy Loam
12-24 Hit rocks at 24" Extremely Dry
Hit rock so could not take any samples from this
Next maple tree lost all its bark 2436 |depth
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[Cambridge Urban Tree Canopy
Data Collected by F2 Environmental Design Horizon
Air
Summary of 5 Sample Locations Environmental [Temper| Relative old or Soil | Based on observation | Photos
# Site Location Photo ID per site Latitude | Longitude | 0-12 | 12-24 | 24-36 Visual Description Conditions _| ature | Humidity | Wind Conditions| __Pit Park Tree Type Young /Dead _| Irrigation | Drainage | Compaction | Soil Moisture | Temp sand or Clay Taken
Nice soil gradation, Nice soil all
4_|Fresh Pond, off Concord Ave, between Wheeler and Faucet [#aFPOCA___|around
[Sandy loam, top 6" had the most loam, progressively
sandier as we go down, nice moisture. Perfect more
moisture at the top, as you go down and it gets
Sample 1 - in the woods, just enter the park, before the gate hope the sandier it also has less moisture - perfect, smelled No compaction,
side barriers and in 30' 42.388513| 71.144628| 0-12 very good 250 107 slight breeze s Woods Healthy rocks at 24" good moisture 70 Sandyloam __|yes
1224 [Sandier, Rocks at 24" Sandier_Loam
24-36_[Sandier,nice texture, less moisture, Sandier_Loam
[Sample 2 - nice leave matter on the forest floor, amazing tall sycamore Loamy, 6" -good amount of organic matter, 6" we
and ash trees 42.388827| -71.144711| 012 are hitting sand 313 slight breeze s Sycamore Old__|Healthy good moisture | 67, Sandy Loam
1224 [Sandier but can only get down to 24 Sandier_Loam
Rocks at 24" - used post hole digger o get down past|
2436 |the 24" w the rocks
Sample 3 - nice leave matter on the forest floor, amazing tall sycamore Loamy, 6" -good amount of organic matter, 6" we
and ash trees 42.388692| -71.144963| 0-12 are hitting sand s Sycamore &Ash| _ Old__|Healthy Sandy Loam
1224 [Sandier but can only get down to 24" Sandier_Loam
Rocks at 24" - used post hole digger o get down past|
2436 |the 24" w the rocks
[Sample 4 - nice leave matter on the forest floor, amazing tall sycamore Loamy, 6" -good amount of organic matter, 6" we
and ash trees 42.388538| -71.14494| 0-12 are hitting sand s Sycamore & Ash | _ Old__|Healthy Sandy Loam
1224 Sandier but can only get down to 24”
Rocks at 24" - used post hole digger to get down past|
2436 |the 24" w the rocks
[Sample 5 - Amazing sycamore &' diameter, lots of exfoliating bark on the Loamy, 6" -good amount of organic matter, 6" we
forest floor 42.388563| -71.144999| 0-12 are hitting sand s Sycamore & Ash | Old__|Healthy Sandy Loam
1224 [Sandier but can only get down to 24" Sandier_Loam
Rocks at 24" - used post hole digger to get down past|
2436 |the 24" w the rocks
Incredible large sycamore 4 diameter, bark
everywhere on the forest floor
5__|Danehy Park Sherman St entrance, 2nd parking lot entrance [#5DP_ [Very compacted soils
Sample 1 Park on landfill which closed in the 70's, capped at 22" below Compacted, good level of moisture, 2.5 of root
the surface of the park soil 42.388701| 71.134339| 0-12 lgrowth on turf, Sandy loam in the top 6, then sand_|Hot 96|Humid _|Breeze Park lawn Very Compacted | Good moisture | 78 Sandyloam __|yes
[sandy, 21" hitting stone, was able to get to 24" w
1224 post hole digger but no further sand
2436 |Concrete at 22-24" -no samples
Compacted, good level of moisture, 2.5" of root
sample 2 - sample taken around the maple trees and picnic table 42.38863| -71.134627| 0-12 lgrowth on turf, Sandy loam in the top 6", then sand Park Maple Young Good moisture Sandy Loam
1224 sand San
2436 |Concrete at 22-24" -no samples
Sample 3 - 42.388669| _-71.13487|_0-12 Loamy top 4-6", below that is sand Park Tawn Good moisture Sandy Loam
1224 Sand Sand
2436 |Concrete at 22-24" -no samples
Sample 4 42.388506| -71.134781]_0-12 Loamy top 4-6", below that is sand Park Tawn Good moisture Sandy Loam
1224 Sand Sand
2436 |Concrete at 22-24" -no samples
Sample 5 42388511 -71.13461] 0-12 Loamy top 4-6", below that is sand Park Tawn Good moisture Sandy Loam
1224 an Sand
2436 |Concrete at 22-24" -no samples
[Too wet, getting very wet in
Massachusetts Ave between Milton and Russel [#6MAMSRS_ |lower horizon, anaerobic
Sample 1 -In Front fof Waxing the City, Elm 4" cal, cracked trunk at 12", Dark Street Compaction is
6:49pm|no waterbag 42.392461| 71.124783| 0-12 sandy Loam w silt, pocket of sand at 10", Dry Lights 88|Humid__|slight breeze Tree Pit Elm Damaged/Crack Trunk not bad Dry 80 Sandyloam __|yes
ﬂ 1224 [sandy Loam with amount of silt 88[Humid__|slight breeze Sandy Loam
I 2436 [sandier 88[Humid__|slight breeze Sandier_Loam
Weeds at base, Elm, No Tree Bag, Seeing roots, Dark Street Compaction is
|sample 2 - Between Waxing the City and Rockler Hardware 42.302295| -71.124795| 0-12 sandy Loam, Not Dry Lights 88|Humid__|slight breeze Tree Pit Elm Alive not bad Moisture 80|  Sandyloam __|yessite
1224 [Sandy Loam but getting wetter 88[Humid__|slight breeze More Moisture Sandy Loam
2436 _[Sandy, wet, smelling anaerobic 23] slight breeze Sandier Loam
[Weeds at base, Elm, No Tree Bag, Seeing roots,
sample 3 - Just in front of the corner of Rockler Hardware 42.392367| -71.124589| 0-12 |sandy Loam, Not Dry Tree Pit Elm Alive Moisture Sandy Loam
1224 Sandy, Getting Wetter More Moisture Sandy Loam
2436 _[Sandy, wet, smelling anaerobic Sandier_Loam
[Tree is dead, might be an elm, weeds, dry, sandy Compaction is
sample 4 - In front of Super Cuts Hair salon, Eim Dead, no leaves 42.392183| 71.124586| 0-12 loam Pitch Black Tree Pit Elm Dead not bad Dry 80| Sandyloam ___|yes sev
1224 Dry Sandy loam Dry Sandy Loam
24-36_[Sandy, getting wetter, smelling anaerobic Sandier_Loam
[No more Tree wells to do on this side of street, to0
sample 5 - many utilties on the other side of the street 0
[Very compacted, inconsistent
ol profile, getting heavier going
7__|concord Ave, between Donnell st, Appleton St, and Royal st [#7CABBPL__|deeper
Sample 1 Honey locust tree pit, mulch, very dry w/gravel. Trees look [Sandy Loam w high percentage of gravel , extremely
healthy on the street 42.383013| 71.132543| 0-12 dry, very compacted. Can only dig into 12" pit Honey Locust Alive Very Compacted | Extremely Dry 90|_Sandy Loam + Gravel
1224 No sample
2436 [No sample
[Sample 2 Honey locust tree pit , mulch, very dry w/gravel. Trees look Sandy Loam w high percentage of gravel, extremely
healthy on the street 42.38309| 71.132463| 0-12 dry, very compacted. Hotand Humid | 91|Humid _|tiny breeze pit Honey Locust Alive Very Compacted | Extremely Dry 84 Sandyloam __|yesofe
[Sandy Loam, getting into clay - cake like, more
1224 moisture More Moisture Sandy Loam + Clay_|yes of
24-36_|Clay soil, Not to wet but sticky Moisture 2
[Sandy Loam w high percentage of gravel , extremely
dry, very compacted. Can only dig into 12"
Isample 3 Honey locust tree pit , mulch, very dry w/gravel. Trees look Extremely compacted. Hardto get the compaction
healthy on the street 42.382995| -71.132085| 0-12 meter in at all pit Honey Locust Alive Very Compacted | Moisture 86| Sandy Loam + Gravel |ves
Sandy Loam, getting into clay - cake like, more
1224 moisture Moisture Sandy Loam + Clay
24-36 |Clay soil, Not to wet but sticky More Moisture | I
Sandy Loam w high percentage of gravel, extremely
|sample 4 Maple, looks healthy but soil s very dry on the top 12" 42.383061| -71.132441| 0-12 dry, very compacted. pit Maple Alive very Compacted 3 Sandy Loam + Gravel
[Sandy Loam, getting into clay - cake like, more
1224 moisture Moisture Sandy Loam + Clay
24-36 |Clay soil, Not to wet but sticky More Moisture | T
[Sandy Loam w high percentage of gravel , extremely
|sample 5 Tilia Cordata, Dry w gravel/1/2 mulch 1/2_permeable mat 42.383296| -71.132669| 0-12 dry, very compacted pit Tilia Cordata Alive Very Compacted 3 Sandy Loam + Gravel
[Sandy Loam, getting into clay - cake like, more
1224 moisture Moisture Sandy Loam + Clay
24-36 |Clay soil, Not too wet but sticky More M | T
Poor drainage soils very wet at
8 _|Fayerweather st between Brattle and Resevoir [#8FSBSRS__ 24" to 36" depth
Long Bed w.
pervious Not to
sidewalk by compacted but
|sample 1 - Honey Locust 30" cal, grass below 42.377888| -71.137608| 0-12 |sandy, Dry Hotand Humid | 81|Humid __|still tree Honey Locust 30" |Healthy rocky Dry 80| sand ves
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[Cambridge Urban Tree Canopy
Data Collected by F2 Environmental Design Horizon
Air
Summary of 5 Sample Locations Environmental [Temper| Relative old or i Soil | Based on observation | Photos
# Site Location Photo ID per site Latitude | Longitude | 0-12 | 12-24 | 24-36 Visual Description Conditions _| ature | Humidity | Wind Conditions| __Pit Park Tree Type Young /Dead _| Irrigation | Drainage | Compaction | Soil Moisture | Temp sand or Clay Taken
1224 [Sandy, Dry, Rocky - stones and some concrete Dry Sand + Rocks
[Sandy, Gravel, Stones - can only go down 31" hita
2436 |vig rock Dry Sand + Rocks
Long Bed w.
pervious
Low organic matter, surprised not finding roots, sidewalk by
|sample 2 - North of Honey Locust in lawn - not good root growth of lawn 42.378041| -71.137713| 0-12 [sandy, Dry tree Honey Locust Healthy Dry Sandy Loam
[Sandy, Rocky, Roots we are hitting do not look
1224 healthy Dry Sand + Rocks
24-36 |If this is structural soil - it has rocks that are too big Dry
Long Bed w
pervious
sample 3 - South of Ginkgo tree in lawn - oot growth of grass is not sidewalk by Not compacted
good 42.378277| 71.137674| 0-12 sandy, Hit RC ( reclaimed maccadam at 12") Hot and Humid still tree Ginkgo Healthy ill you hit the RC Dry 80| Sand, Silt + Clay at 20" |yes
1224 [No Sample - could not dig down further
2436 |No Sample - could not dig down further
Long Bed w.
pervious
sample 4 - North of Ginkgo tree , sample in lawn -root growth of grass sidewalk by Not compacted
not good, 3" 42.378347| 71.137677| 012 sandy Hot and Humid still tree Gingko 3" |Healthy till you hit the RC
1224 Pure Gravel at 18"
24" hit wet silty material, like riverbed, does not
2436 _|have an anaerobic odor, totally saturated at 36"
Not compacted
ill you hit silt
and gravel,
Long Bed w suppose to be
pervious structural soil,
|sample 5 - Katura tree, - Recently planted, 2.5 cal, mulch, concrete sidewalk by butt his is not
sidewalk 42.378247| -71.137538| 0-12 |sandy Soil Dry Hot and Humid still tree Katsura 25" |Healthy meeting spec Dry 80 Sandyloam __|ves
1224 Hitting Silty soil, Terrible soil at 20" Moisture Silt
24-36_|Getting wetter and heavier as we go down More Moisture Silt & Clay at 20"
9 Ave between Prentiss and Garfield [#9MAPG___[Extremely compacted and dry
[Tree Pit 45x66, Dry, Compacted, Sandy Loam, Very _|Dusk, getting a
1-In front of yellow house 42.384265| -71.119606| 0-12 |compacted bit cooler 95|Humid__|slight breeze Tree Pit 0Oak Alive Very Compactes Dry 86 Sandy Loam
1224 [Tree Pit 45x66, Dry, Compacted, Sandy Loam 95[Humid__|slight breeze Very Compacte: Dry Sandy Loam
24-36 |Tree Pit 45x66, Dry, Compacted, Sandy Loam 5[Humid__slight breeze Very Compacte Dry Sandy Loam
Sample 2 - In front of Caldwell Banker Residential Broker 42.38419| 7111957 0-12 [Tree Pit Pin Oak Dry, Compacted, Sandy Loam 95[Humid__|slight breeze Tree Pit 0Oak Alive Very Compacte Dry Sandy Loam
1224 [Tree Pit Pin Oak Dry, Compacted, Sandy Loam 95[Humid__|slight breeze Very Compacte Dry Sandy Loam
[Tree Pit 46x140"Pin Oak Dry, Compacted, Sandy
Loam, only to 26" - lots of red marks on the sidewalk
2436 |west side of Mass Ave 95|Humid__|slight breeze Very Compacted ory Sandyloam |yes
[sample 3 -In front of Junior Auto and as No Tree but a shoot of some
tree coming back 42.384116| -71.119333| 0-12 |sandy & Silty Loam 95|Humid __|slight breeze Tree Pit No Tree Dead Very Dry Sandier_Loam
Sandy & Silty Loam - Soil falls out of probe - it is so
1224 dry 95|Humid__|slight breeze Extremely Dry Sandier Loam
24-36_[Sandy & Silty Loam, hit concrete at 30" 95[Humid__|slight breeze Extremely Dry
[Very Dry, Silty, Fine, Honey Locust ( Gleditsia
|sample 4 - In front of University Wine Shop 42.384386| -71.119335| 0-12 [Triacanthos) Water bag on it 95|Humid _|slight breeze Tree Pit Honey Locust Alive Very Dry 90 yes seve
1224 [So dry it falls out of the soil probe 95[Humid__|slight breeze Extremely Dry
2436 |Dry, Sandy, hit concrete at 30" 95[Humid__|slight breeze Extremely Dry. Sand
Sample 5 [No sample taken because no more tree wells to do
10 [Between and Garden Street - [#10CCP__|Nice Profile Texturally
hitting rocks and roots, seams to be a subtantial _|Clear, Intense
1- Mass Ave, Watertown Street 42.377679| -71.120529| 0-12 lamount of organic matter Heat, Dry Soil 102|Humid__|slight breeze Lawn Lawn Healthy Compacted ory 82 Sandyloam __|ves
12-24 less organic at 18", silt ﬁHum\ slight breeze Sandy Loam yes
24-36_|sandy 102|Humi slight breeze Sandy Loam yes
Sample 2 42.377425| -71.120315|_0-12 [sandy Ioam, nice quality of soil, very compacted 102|Humid__[slight breeze Lawn Healthy Very Compacted Dry 78 Sandy Loam
Sandy loam, nice quality of soil, dry, rock stuck in
1224 probe, 20" it started to get sandier 102|Humid__|slight breeze Sandy Loam
24-36 [Sandy, Nice course sand 102[Humid__[slight breeze Sandy Loam
Sample 3 42.377178| 71.120284]_0-12 Nice organic matter, typical sandy loam 102[Humid__[slight breeze Lawn Healthy Not Compacted 80 Sandy Loam
1224 Org loam, Pocket of sand at 15" 102|Humid__|slight breeze Sandier_Loam
24-36_[Sandier at 24", nice course sand, stone at 30" 102|Humid__|slight breeze Sand
[Typical sandy loam,a little moisture, tending toward
sample 4 42.377012| 71.120517| 0-12 dry, Compaction starting 8" down 102|Humid__|slight breeze Lawn Healthy Compacted little moisture | _77.5, Sandyloam __|yesinT
1224 [Typical sandy loam, a bit more sand at 22" 102|Humid__[slight breeze Sandier_Loam
24-36 |Very sandy 102[Humid__|slight breeze Sand veswbi
Not So
|sample 5 42.376957| -71.120294| 0-12 [Typical sandy loam 102|Humid__|slight breeze Lawn Healthy Compacted Sandy Loam
1224 [Start hitting sand at 14" 102|Humid__[slight breeze Sandier_Loam
2436 _[sandy but more moisture 102[Humid__[slight breeze More Moisture Sand
[Good soil moisture going down.
Fairly nice consistent sandy
11_|Hew St, between Western Ave and Calendar St [#11HSWACS_loam. Some nice healthy trees
Pit, black
macadam
Isample 1 - Maple tree , 4x12' tree pit, concret sidewalks, Dieback on two sidewalk by
of the three major limbs, tree is failing 42.364927| -71.112594| 0-12 sandy Loam, very dry Hot and Humid Little breeze tree Maple Not compacted Very Dry 80|  Sandyloam _|ves
1224 [Sandy Loam, very dry, hit a large stone at 22" Very Dry Sandy Loam
2436 |No sample taken - Hit rocky compacted area
large
trees large
canopy
Top 6" dry, then 6-12 has more moisture, Sandy stretched
|sample 2 - Sumac tree 18" cal, dry 42.36527| 71.112938| 0-12 loam Hot and Humid Little breeze Sumac___|Amazing Old|over the road Not compacted Dry Sandyloam __|yes
1224 [Sandy loam, nice roots, some moisture Moisture ﬂ Sandy Loam
Hitting roots at 29"silty clay sticky, more moisture,
2436 _|can not dig down further More Moisture Silt & Clay
[Sample 3 - Sumac tree 24" cal, dry, tree pit 3x9', macadam rest of
sidewalk 42.36521| -71.11277| 0-12 Gravel and stone dust pit Sumac ory
1224 Gravel, Sandy, dry, Can only dig to 18" Hot and Humid Little breeze Compacted Dry
2436 |No sample taken - Hit rocky compacted area
Sandy loam, nice roots, some mycorhizsel
|sample 4 42.36522| -71.112809| 0-12 dry some moisture at 6" Dry Sandy Loam
1224 andy Loam a lttle bit of moisture, Hot and Humid Little breeze Not compacted Moisture 80 Sandy Loam
2436 _[sandy Loam, very dry, w chunks of macadam at 29" Very Dry Sandy Loam + Macadam
Sample 5 None taken [No sample taken - Hit rocky compacted area | |
I I
[ [
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[Cambridge Urban Tree Canopy
Data Collected by F2 Environmental Design Horizon
Air
Summary of 5 Sample Locations Environmental [Temper| Relative old or Soil | Based on observation | Photos
# Site Location Photo ID per site Latitude | Longitude | 0-12 | 12-24 | 24-36 Visual Description Conditions _| ature | Humidity | Wind Conditions| __Pit Park Tree Type Young /Dead _| Irrigation | Drainage | Compaction | Soil Moisture | Temp sand or Clay Taken
12_|DCR, Magazine Beach, between Magazine St and Overpass [#12DCRMB_|Very compacted sandy dry soils
Sample 1 -West of Carpinus grove and closer to oak tree, cooler spot, [Sandy loam, good moisture slightly on the dry side, |Cooler under
less dry, nice breeze 42.355875| 71.114685| 0-12 Joaks look great the trees Breeze Park Carpinus Young _|Alive None Very Compacted | Moisture 76| Sandy Loam __|Yes
Highly compacted in the entire area. Barely can get compaction meter
down 2" 12:24 Sandy loam but at 22-24 a sandier texture, Sandy Loam
2436 Sandier_Loam
[sample 2 - In between Carpinus grove, Could not get compaction meter [Sandy loam but drier,high percentage of rocks, very
2" of soil 42.355604| -71.114608| 0-12 compacted, carpinus trees look alright Breeze Park Carpinus Young _|Alive None Very Compacted Dry 76| _Sandy Loam + Rocks_|Yes
1224 Sandier and drier, high percentage of racks Very Dry Sandy Loam + Rocks
[So many rock, hard to go past 28, at 36" hit a very
24-36 |dry silt - feels like powder Extremely Dry
Sample 3 - By walkway and oak tree 36" diameter, Could not get Closer to walkway and oak tree, Highly compacted
meter in 2" of soil 42.355605| -71.114632| 0-12 here but entire area, dry, sandy loam Breeze Park 0Oak old__|alive None Very Compacted Dry 78 Sandy Loam
1224 [Sandier and drier, high percentage of rocks Very Dry Sandy Loam
So many rock, hard to go past 28", at 36" hit a very
24-36 |dry silt - feels like powder Extremely Dry
Sample 4 - By park bench, lots of acorns, close to amazing sycamore 5' Closer to walkway and oak tree, Highly compacted
diameter 42.355772| -71.114748| 012 here but entire area, dry, sandy loam Park Sycamore old__|Alive None Dry 78] Sandy Loam
1224 [Sandier and drier, high percentage of rocks Very Dry Sandy Loam + Rocks
[So many rock, hard to go past 28", at 36" hit a very
24-36_|dry silt - feels like powder Extremely Dry Rocks + Silt
Closer to walkway and oak tree, Highly compacted
Sample 5 - by the walkway, highly compacted and dry 42.355858| -71.114626| 0-12 here but entire area, dry, sandy loam Park Oak & Lawn old None Dry 78| Sandy Loam
1224 Sandier and drier, high percentage of rocks Very Dry Sandy Loam + Rocks
[So many rock, hard to go past 28", at 36" hit a very
2436 |dry silt - feels like powder, Extremely Dry Rocks + Silt
13_|Corner of Pearl and Henry, between Tufts St and Glenwood Ave [#13PHS___|Compacted sandy dry soils
sample 1 Newly planted cherry water bags on each of the stakes 2.5" Water Bags|
caliper 42.356744| -71.111194| 0-12 sandy loam Hot and humid 89|Humid __|slight breeze pit Cherry Young _|Alive on 2 stakes Compacted Extremely Dry 82 Sandyloam __|yes
[Tree pitis 1224 Gravel at 18-24" Extremely Dry.
24-36 | Course Sand Extremely Dry. Course Sand
[sample 2 Maple Tree 5-6" caliper, very dry and flagging, weed in bed, no Snow
water bag but snow fencing around tree 42.356732| -71.11158| 0-12 |Very sandy dry loam , Maple Tree which is flagging 89|Humid __|slight breeze pit Maple Young _|Flagging Fence Compacted Extremely Dry Sandyloam __|ves
1224 Sandy and dry. Extremely Dry Sandier_Loam
2436 [sandy and dry Extremely Dry Course Sand
Sample 3 Mature Maple tree, 18" caliper, snow fence and 2x4 around Snow
trunk, old mulch 42.356676| -71.111297| 0-12 Sandy and extremely dry 89|Humid__|slight breeze pit Maple Mature _|Alive Fence Compacted Extremely Dry 92| CourseSand___|yes
1224 Sandy and extremely dry that it falls out of digger Extremely Dry Course Sand
[So dry & sandy that we are having troubles getting it
24-36 |out because if falls out of the digger Extremely Dry Course Sand
Snow
sample 4 Cherry 8" cal, snow fence, black mulch 42.356594| -71.111209| 0-12 Extremely dry All sand w pebbles, No organic matter 89|Humid __|slight breeze pit Cherry 8" |Alve Fence Compacted Extremely Dry 82 CourseSand __|yes
1224 Sand Extremely Dry Course Sand
2436 [sand Extremely Dry Course Sand
Sample 5 Maple 8" cal Flagging, snow fence, no mulch, planted in Snow
straight course sand, no organic matter at all, totally compacted 42.35684| -71.111102| 0-12 Extremely dry, planted in only course sand, no mulch 89|Humid _|slight breeze pit Maple 8" |Flagging Fence Very Compacted | Extremely Dry 80 CourseSand __|yes
1224 Extremely dry, planted in only course sand Extremely Dry Course Sand
2436 _|Extremely dry, planted in only course sand Extremely Dry Course Sand
14_[Tremont St, between Garden St and Broadway [#1aTS [Very dry compacted soils
Clouds with
Sample 1- Honey Locust 12"cal, tiny pit 3x5 and no mulch, surrounded pockets of blue
by brick walkways 42.369315| -71.099756| 0-12 Extremely Dry, Sand sky Breeze pit Honey Locust 12" |Alive None compacted Extremely dry 79) Sand Yes
1224 Sand, very dry Extremely dry Sand
2436 [sand, very dry Extremely dry Sand
Clouds with
pockets of blue
sample 2 - Tilia 12" cal, tiny pit, no much, brick sidewalks 42.36923| -71.099502| 0-12 Extremely Dry, Sand sky Breeze Pit Tilia 12" |Aiive None Compacted Extremely dry 79 sand Yes
1224 Sand, very dry Extremely dry Sand
2436 [sand, very dry Extremely dry Sand
Sample 0 - No tree in this pit but there are a few perennials, in front of No samples taken because they backfilled with
Temple, see wire basket in the hole 42.369493| 71.099695| 0-12 another soil pit No tree/ Perennials
Sample 3 - Tilia cordata, no mulch, bad pruning around elec lines 42.369719| 71,0927 0-12 Extremely Dry, Sandy loam Clouds Breeze pit Tilia cordata Compacted xtremely dry 80 Sand Yes
1224 Sand, very dry xtremely dry Sand
2436 [Sand, very dry y dry Sand
Sample 4 - Tilia cordata, no mulch 42.369801| 71.099354_0-12 Extremely Dry, Sandy loam Clouds Breeze pit Tilia cordata Compacted xtremely dry 82 Sand Yes
1224 [Sand, very dry xtremely dry Sand
2436 [Sand, very dry y dry Sand
sample 5 - Tilia cordata, no mulch 42.369809| -71.099273|_0-12 Extremely Dry, Sandy loam Clouds Breeze Pit Tilia cordata Compacted xtremely dry 80[ Sand Yes
1224 [Sand, very dry xtremely dry Sand
2436 [Sand, very dry y dry
Nice soil profile going down
through profile. Some nice trees -
15 _|sennott Park, Corner of Broadway and Norfolk st |#155P_ a great oak
Clouds and
|sample 1 - Under a Tilia cordata, 18" cal, looks healthy, new mulch, very Tilia cordata, hit red tape a 12, moved over 12", |blue sky, nice
compacted 42.368622| -71.099416| 0-12 [sandy loam, dry, Hitting sand at 18" [Temp 2] No breeze pit Tilia Cordata 18" |Alve None Compacted Dry 76 Sandyloam __|yes
1224 [Sandy and dry Dry Sandier_Loam
2436 |All sand Dry Sand
Clouds and
sample 2 - In the lawn behind the bench and roses 42.368509| -71.099342| 0-12 |sandy loam blue sky 80 No breeze Park Lawn None Compacted 00d moisture levg 80 Sandyloam __|Ves
1224 Hitting straight sand at 20" 0od moisture level Sandy Loam
24-36_|More moisture still sandy Cloudy 0) Breeze Compacted 0od moisture lev{___76, Sand Yes
Sample 3 - Under a spectacular oak but 17’ outside of the mulch area 42.368466| -71.099447|_0-12 [Sandy Loam, Hitting sand at 10" Park 0ak 17" |Alive None Sandy Loam
Biochar mixed into mulch under oak 1224 [At 12" it straight sand with 3/8" gravel Sand + Gravel
2436 _|Course Sand Course Sand
Clouds with
pockets of blue
|sample 4 - Between a Amelanchier and Tilia Cordata by the sidewalk 42.36842| -71.099095| 0-12 sandy loam sky Breeze Park &Tili Alive None Compacted Dry 78 Sandyloam __|Yes
1224 Hit Sand at 18" Ory Sand
2436 _|Course Sand Dry Course Sand
Clouds with
Under Tilia by the street and corner of the park pockets of blue
sample 5 - Under Tilia by the street and corner of the park entance 42.368674| -71.099355| 0-12 lentance, hitting sand at 12" Isky Breeze pit Tilia Alive None Compacted Dry 76| SandyLoam __|Yes
1224 [sandy and dry Dry Sand
24-36 [Sandy and dry Ory Course Sand
[Soil getting heavier down
through the profile, implying less
16 Ave at Blanche St, between State and st |#16MABSS__|drainage
Cooling down,
clouds rolling
sample 1- Elm, 10" cal, one grate loose in front of 290 42.362337| 71.098289| 0-12 Sandy Loam, very dry in, might rain 86 Breeze Pit/Grate Elm 10" |Alive Very dry 77] SandyLoam ___|Yes
1224 [Total sand at 20", dry some moisture Dry Sand
24-36_[Sandy moist but kind of the dry side Dry Sand
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[Cambridge Urban Tree Canopy
Data Collected by F2 Environmental Design Horizon
Air
Summary of 5 Sample Locations Environmental |Temper| Relative old or Soil | Based on observation | Photos
# Site Location Photo ID per site Latitude | Longitude | 0-12 | 12-24 | 24-36 Visual Description Conditions | ature | Humidity | Wind Conditions| __Pit Park Tree Type Young /Dead | Irrigation | Drainage | Compaction | Soil Moisture |Temp|  SandorClay | Taken
Cooling down,
clouds rolling
[Sample 2 - Elm, 10" cal, one grate loose in front of 282 42.362117| -71.098203| 0-12 Sandy Loam, very dry in, might rain 86 Breeze Pit/Grate Elm 10" Alive Dry 80| Sandy Loam Yes
4{ 1224 [Sandy loam, Sandy Loam
| 24-36_|at 24" hitting some clay
[Sample 3 - Tree pit but no tree, recently removed tree 42.362235| -71.098205| 0-12 Sandy Loam, dry 84 Breeze Pit/Grate Gone Dead Dry 89 Sandy Loam Yes
Cooling down,
andy loam, getting moisture as you go down.22-30" |clouds rolling
[Two tree pits next to each other with no trees- why are they dying 1224 was all gravel in, might rain Moisture Sandy Loam
22-30" was gravel, 30-36" was clay and gravel
24-36 |material
|Sample 4 - Tree pit w no tree, looks lilke a sandy material 42.362357| -71.098579] 0-12 [Sandy loam, higher organic than usual, not that dry _|Cloudy 84 |slight breeze Pit/Grate Gone Dead Not that dry
1224 [At 20" we are hitting a heavier material
24 hitting a heavier clay like material, Slty layer at
24-36 34" Silt + Clay.
[Sample 5 - No more accessable tree pits. Grates could not be opened [NO SAMPLES TAKEN
[ATot of deliterious material,
17 _|Munroe St, between 5th and 3rd St #17Ms_ ion debris, rocks, etc.
Cool, Morning,
(Clouds and
Sample 1 - Next to an Oak tree, 20" cal, in lawn w root depth to 4" 42.365257| 71083741 012 |sandy loam, lot of rocks , getting into a sand blue sky 69|No humidity Lawn 0Oak 20" |Alive Dry 7 Sandyloam __|ves
12-24 Sand Dry but some moiture Dry Sandy Loam
Hitting RC and mystery white stuff, below 24" seeing
2436 debris ory
[Sample 2 - Honey Locust, 7" cal, Black mulch, tree pit 4.5x7, Very Clouds and
compacted 42.365123| -71.083884| 0-12 sandy loam, very dry Blue sky 69|No humidifLight breeze Pit Honey Locust 7 |aive Very Compacted | Very Dry 70 Sandyloam __|ves
1224 [Sandy loam, very dry Very Compacted | Very Dry. Sandy Loam
Sandy loam, very dry and rocks, 30" hit too much
rocks, below . In tree pits, soilis consistantly sandy
2436 _|and very dry, no construction debris Very Compacted | Very Dry Sandy Loam +Rocks
[Sample 3 - Honey Locust, 7" cal, Black mulch, tree pit 4.5x7, too much Clouds and
mulch, planted too high, Very Compacted 42.365395| -71.083756| 0-12 sandy loam, very dry Blue sky 69|No humidifight breeze Pit Honey Locust 7 |aive Very Compacted | Very Dry 7 Sandyloam __|ves
1224 [Sandy loam, very dry, more stone at 20" Very Compacted | Very Dry Sandy Loam + Rocks
Sandy loam, very dry and rocks, 30" hit too much
rocks, below . In tree pits, soilis consistantly sandy
and very dry, construction debris at 24", broken up
2436 iile Very Compacted | Very Dry Sandy Loam + Rocks
Sample 4 - Honey Locust, 7" cal, Black mulch, tree pit 4.5x7, Very Clouds and
Compacted 42.365153| -71.083997| 012 Isandy loam, very dry Blue sky 69|No humidifLight breeze Pit Honey Locust 7 |Aive Very Compacted | Very Dry 7 Sandyloam __|ves
1224 Sandy loam, very dry, more stone at 20” Very Compacted | Very Dry Sandy Loam + Rocks
[Sandy loam, very dry and rocks, 30" hit too much
rocks, below . In tree pits, soil is consistantly sandy
and very dry, construction debris at 24", broken up
24-36 |tile Very Compacted Very Dry. sandy Loam + Rocks
Cool, Morning,
Sandy loam, lot of rocks , getting into a sand, (Clouds and
|sample 5 - Maple tree 12" cal, lawn,Very Compacted 42.365297| -71.083663| 0-12 moisture levels are higher blue sky 69|No humidifLight breeze Lawn Maple 12'|Alive Very Compacted | Moisture 72 Sandyloam __|ves
1224 [sand more moisture Very Compacted | Moisture Sandy Loam +Rocks
Hitting RC and mystery white stuff, below 24" seeing
24-36_|construction debris Very Compacted
18_[Spring St, between Fifth St and Sciarappa St 8SPOSS__|Heavier soll I [
[sample 1- Maple tree, 24" cal, no mulch 42.369338| 71.082828| 012 Heavy loam Dusk 75|Not humid|Light breeze Maple 24" |Alive Compacted Moisture 80 Sandy Loam __|ves
1224 Heavy loam, more silt and clay Sandy Loam + Silt + Clay
24-36_|Heavy loam, more silt and clay, [Sandy Loam + Silt + Clay
[sample 2- Sumac 6" cal , Filter fabric with mulch over it 42.369201] 71.08275] 012 Heavy loam with a lot of gravel Dark Light breeze Sumac 6 |Alve Compacted Dry 82]_Sandy Loam + Gravel [ves
1224 Heavy loam, more silt and clay w more gravel Sandy Loam + Silt + Clay
24-36_|Heavy loam, more silt and clay w more gravel, [Sandy Loam + Silt + Clay
sample 3- Carpinus 4" cal, weeds, no mulch 42.369221] -71.082459| 0-12 [Very Dry and Sandy loam Dark Light breeze Carpinus 4" Alive Compacted Very Dry 80 Sandy Loam yes but
12-24 Drier Extremely dry
24-36_|Dry. Extremely dry
[Sample 4- Sumac 8" cal, no mulch, healthy 42.36924] -71.082227|_0-12 [Very Dry and Sandy loam Dark Light breeze Sumac 8" Alive Compacted Very Dry 80 Sandy Loam Too dar
12-24 Drier Extremely dry
24-36_|Dry. Extremely dry
Sample 5 INo sample take Not able to get into another tree pit
19_|First St and Binney St, between Edwin H Land Blvd and 1st St [Very dry compacted soils.
Cool, Morning,
(Clouds and
Sample 1 - in the median, under the oak tree, Very Compacted 42.365079| -71.077163| 0-12 [Very, very dry, silty loam blue sky 69|No humidiLight breeze Median 0ak 2 Alive, 1 Flagging Very Compacted | Extremely dry 80) Silty Loam Yes
[Very, very dry, silty loam - and hitting large rocks and
3 oaks - 2 alright but third is flagging 1224 debris Very Compacted | Extremely dry. Silty Loam
24-36 |Could not dig further because of utility lines
Cool, Morning,
(Clouds and
Sample 2 Maple, Very Compacted 42.365344| -71.077411| 0-12 |Very, very dry, silty loam blue sky 69|No humidifLight breeze Median Maple Alive Very Compacted | Extremely dry 80 Silty Loam Yes
[Very, very dry, silty loam - and hitting large rocks and
1224 debris Very Compacted | Extremely dry. Silty Loam
24-36 |Could not dig further because of utility lines
Cool, Morning,
(Clouds and
Sample 3 Oaks 15" cal, weeds, no mulch, Very Compacted 42.365143| -71.078055| 0-12 Good Moisture, silty loam blue sky 69|No humidifLight breeze Median Oaks 15" Alive Very Compacted | Extremely dry 80| Silty Loam Yes
[Very, very dry, silty loam - and hitting large rocks and
1224 debris Very Compacted | Extremely dry. Silty Loam
24-36_[Could not dig further because of utility lines
Cool, Morning,
(Clouds and
Sample 4 Oak12' cal begonias below and lawn, Very Compacted 42365178| -71.077921| 0412 Very, very dry, silty loam blue sky 69|No humidifLight breeze Median Oak Alive Very Compacted | Extremelydry | 80 Silty Loam ves
[Very, very dry, silty loam - and hitting large rocks and
1224 debris Very Compacted | Extremely dry. Silty Loam
24-36_[Could not dig further because of utility lines
Cool, Morning,
(Clouds and
sample 5 - Oak 15" cal begonias below and lawn, Very Compacted 42.364915| 71077743 0412 Very, very dry, silty loam blue sky 69|No humidifLight breeze Median 0Oak 15" |Alive Very Compacted | Extremelydry | 80 Silty Loam ves
[Very, very dry, silty loam - and hitting large rocks and
12-24 debris Very Compacted | Extremely dry Silty Loam
24-36_|Could not dig further because of utility lines
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Cambridge Urban Tree Canopy.

Data Collected by F2 Environmental Design i Horizon
Air
Summary of 5 Sample Locations Environmental |Temper| Relative old or Soil | Based on observation | Photos
# Site Location Photo ID per site Latitude | Longitude | 0-12 | 12-24 | 24-36 Visual Description Conditions | ature | Humidity | Wind Conditions| __Pit Park Tree Type Young /Dead | Irrigation | Drainage | Compaction | Soil Moisture |Temp|  SandorClay | Taken

[Good moisture level going down

20 _|Education St in North Point between Museum Way and North Pt Blvd _|#20ESNP___|through the soil
Cool, Morning,
|sample 1 - Maple tree, mulched, irrigation pop up heads on the edge of (Clouds and Pop up
the bed, Very Compacted 42.369742| -71.071007| 0-12 [Very dry sandy silty loam blue sky 69|No humidifLight breeze pit Maple Alive Head Very Compacted | Extremely dry 73| SandySiltyloam _|Yes
1224 [Very dry sandy sifty loam Extremely dry Sandy Silty loam
24-36_|Very dry sandy silty loam to 30" then hit concrete Extremely dry Sandy Silty loam

Cool, Morning,
Isample 2 - Maple tree, mulched, irrigation pop up heads on the edge of (Clouds and

Pop up
the bed, Very Compacted 42.369386| -71.070761| 0-12 [Very dry sandy silty loam blue sky 69|No humidifLight breeze Park Maple Alive Head Very Compacted | Extremely dry 73| Sandy Silty loam
1224 [Very dry sandy silty loam Extremely dry Sandy Silty loam
24-36 |Very dry sandy silty loam to 30" then hit concrete Extremely dry Sandy Silty loam
Cool, Morning,
(Clouds and Aeration
|sample 3 - Maple in tree pit w grate, mulched, aeration pipe 42.369402| -71.070829 0-12 Dry and sandier loam blue sky 69|No humidi{Windy pit Maple Alive pipe Not Compacted Dry 77] Sandy loam ___|Yes
1224 [Sandy and a bit more moisture Moisture Sandy Loam
24-36 [Sandy and a bit more moisture Moisture Sandy Loam
Cool, Morning,
Isample 4 - Sycamore 4" cal, w water bags on two stakes, strap s too (Clouds and Water Bag
tight on trunk, should be loosened 42.369826| -71.070589 0-12 |sandy loam w moisture blue sky 70|No humidifWindy pit Sycamore 4" |Alve on Stakes Not Compacted Moisture 75| Sandyloam __|ves
1224 Sandy loam w moisture Moisture Sandy Loam
24-36_[sandier loam w moisture Moisture Sandy Loam
Cool, Morning,
(Clouds and Water Bag
|sample 5 - Sycamore 4" cal, w water bags on two stakes, straps are fine 42.36969| -71.070351| 0-12 |sandy loam w moisture blue sky 70|No humidi{Windy pit Sycamore 4" |Aive on Stakes Not Compacted Moisture 75 Sandyloam __|yes
1224 [Sandy loam w moisture Moisture Sandy Loam
24-36 [Sandier loam w moisture Moisture Sandy Loam
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APPENDIX I: CANOPY LOSS INVESTIGATIONS
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APPLIED ECOLOGICAL SERVICES

SPECIALISTS IN ECOLOGICAL SCIENCE, RESTORATION, MANAGEMENT, AND RESEARCH
21938 MUSHTOWN RD - PRIOR LAKE, MN 55372 « (952) 447-1919

Memorandum
To: Matt Soule, Stephanie Hsia, Eric Kramer — Reed Hilderbrand
From: Brandon Moore, Kim Chapman — Applied Ecological Services
Re:  Cambridge — Impervious Cover and Canopy Loss Analysis (Revised)

Date: April 30,2019

Purpose

Analysis of tree canopy change in the City of Cambridge from 2009 to 2018 revealed that tree canopy
had decreased over that period (Table 1). Development of private parcels was suggested as one cause
of that decrease. An indicator of this loss would be the replacement of tree canopy by impervious cover
in that same period. The City requested that Reed Hilderbrand (RH) and Applied Ecological Services
(AES) investigate the question: Is there an association between an increase in impervious cover and
decrease in tree canopy in the City? This would suggest that development, indicated by an increase in
impervious cover, was a cause of canopy loss.

Table 1. Impervious cover & tree canopy cover in 2010 and 2018

Feature Acres
2010 Impervious Cover 2,563.8
2018 Impervious Cover 2,604.4
City-Wide Change 40.6
2009 Tree Canopy Cover 1,219.7
2018 Tree Canopy Cover 1,056.3
City-Wide Change -163.4

Methods

The question was answered by comparing the change in impervious cover over time at specific locations
to the change in tree canopy cover over that same time period at the same locations. In other words,
where impervious cover increased, was there a decrease in canopy cover?

AES obtained the 2009 canopy cover layer from the City of Cambridge and created the 2018 canopy
cover layer from 2017-2018 aerial imagery. Impervious cover layers were obtained from Reed
Hilderbrand for 2018 and the City of Cambridge for 2010. Both impervious cover datasets were natively

221

a polygon ESRI shapefile and separated into classes of Impervious-Other, Impervious-Paved Surface,
Impervious-Structure, and Impervious-Surface.

The two impervious datasets were joined together in ArcMap using the union tool, resulting in an
impervious change layer in GIS. The following new fields were added to the impervious change layer:

e ImpTyp2010 (impervious cover type in 2010 as pavement or structure);
e ImpTyp2018 (impervious cover type in 2018 as pavement or structure);
e ImpervChan (equals a gain, loss, or no change in impervious type);

e ClassComb (combination of the ImpervChan and ImpTyp2018 fields);

e area2_ac (area of the resulting polygon in acres);

e area2_m?2 (area of the resulting polygon in square meters).

The ImpervChan field was determined by comparing the ImpTyp2010 and ImpTyp2018 fields. A value of
“No Change” was assigned if ImpTyp2010 and ImpTyp2018 were the same value. If ImpTyp2010
changed from “Pervious” to “Pavement” in ImpTyp2018 a value of “Gain” was assigned to the
ImpervChan field. When the ImpTyp2010 changed from “Pavement” to “Pervious” in 2018, the
ImpervChan field was set to “Loss”. This resulted in three categories of impervious cover change from
the 2010 to 2018 period: Gain, No Change, and Loss.

To determine the effect the change in impervious cover from 2010 to 2018 had on the change in tree
canopy, the Tree Canopy Change layer was overlaid on the Impervious Change layer. The Tree Canopy
Change layer had been created previously for the 2009-2018 period. The canopy extent layers for the
beginning and ending years of the period were joined using the ArcMap Union tool. This resulted in the
identification of three categories of tree canopy change: Gain, No Change, and Loss.

All instances of Gain in the Impervious Change layer were identified and all polygons from the Tree
Canopy Change layer that touched the identified Impervious Change layer polygons were selected using
the Select-By-Location ArcMap tool. This step identified all Tree Canopy Change layer polygons that
were associated with a gain in the impervious cover. The total area in acres was then calculated for
each change category, for example, “Canopy Gain + Increased Impervious Cover”. This process was
repeated for the No Change and Loss categories of the Impervious Change layer and the Tree Canopy
Change layer. There were six change categories (Table 1).

In the development of this method, it was discovered that one of the analysis steps was open to
processing error. It became necessary to add a step in which the “Gain”, “Loss”, or “No Change”
polygons in the Tree Canopy Change layer were selected before using the Select-By-Location ArcMap
tool, so that the Summary Statistics ArcMap tool included all tree canopy polygons. Unless this step is
taken, overlaying Tree Canopy Gain with Impervious Cover does not select all Tree Canopy No Change
polygons associated with an increase in impervious cover.

The character of the available impervious cover data and the GIS data processing mechanics
overestimated acres of canopy change. One source of this error is in the impervious cover mapping,
which appeared to be more accurate in the 2018 than in the 2010 GIS dataset. The 2010 and 2018
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impervious cover layers often differed by only a small degree, producing more intersections of new
impervious cover with tree canopy than would have occurred had the 2010 mapping been as accurate as
the 2018. A typical situation occurred in a revision to an existing impervious area, such as a sidewalk or
parking lot. Often the impervious cover polygon was enlarged slightly, presumably using more accurate
aerial imagery and mapping techniques. This increased the likelihood that a gain in impervious cover
would intersect a change in tree canopy cover.

To check whether this source of overestimate affected the study findings, AES analyzed canopy-
impervious cover change after removing all polygons of impervious cover that were smaller than 6m?.
The results of the analysis of the full dataset, discussed below, were not significantly different after the
small polygons were removed, suggesting this source of error would not affect the overall conclusions
drawn from the analysis.

A second source of error was due to the mechanics of the GIS analysis. Because a single polygon in the
Tree Canopy Change layer may intersect multiple polygons of an Impervious Change layer, and because
the entire Tree Canopy Change polygon is used to calculate the acreage of change, portions of Tree
Canopy Change polygons may be counted more than once and used in the acreage totals for a change
category. This double-counting of canopy acres in different impervious cover change categories likely
affected all categories of change about the same due to the large number of polygons involved and their
city-wide distribution.

A final source of error could result from the different starting year for impervious cover and canopy
cover layers: 2010 versus 2009. The difference this single year made, however, is likely minimal given
that development had virtually stopped in the 2008-2009 period during the Great Recession.

Findings

Tree canopy loss in the 2009-2018 period did not appear to be associated with changes in impervious
cover (Table 2, Figure 1). The acres of canopy loss were about the same whether impervious cover
increased or did not increase. Where impervious cover did not increase, the loss was 3 percent greater
than where impervious cover had increased. Similarly, areas of no change in canopy cover did not differ
much between locations where impervious cover had increased or not increased. Where there was no
increase in impervious cover, the area of no change in tree canopy was 7 percent higher than where
impervious cover had increased.

For locations showing a tree canopy gain, however, there was a noticeable difference between acres
where impervious cover increased and where it did not. Where impervious cover did not increase, the
tree canopy gain was 24 percent greater than where impervious cover increased.
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Table 2. Acres in categories of canopy change with impervious cover change, 2009-2018

Acres
Change Category 2009-2018

Loss & Increased Impervious 370.6
Loss & No Increased Impervious 382.9
Gain & Increased Impervious 156.3
Gain & No Increased Impervious 193.6
No Change & Increased Impervious 619.6
No Change & No Increased Impervious 664.4

Figure 1. Acres in categories of canopy change with impervious cover change, 2009-2018

700
600
500
400
300

200

Acres in Change Category

Loss & Loss & No Gain & Gain & No No Change & No Change &
Increased Increased Increased Increased Increased  No Increased
Impervious Impervious Impervious Impervious Impervious Impervious

Discussion

Canopy Loss Not Obviously Associated with Impervious Cover Increase. From the findings, it is
reasonable to conclude that tree canopy /oss is not directly associated with increases in impervious
cover, since canopy loss was about the same regardless of the change in impervious cover. Overall,
impervious cover in Cambridge increased 1.6 percent from 2010 to 2018, while in the same period the
city-wide tree canopy cover fell by 13.4 percent. If tree canopy loss were disproportionately due to new
or expanded impervious cover, we would expect to see more acres of canopy loss associated with new
and expanded impervious cover. This was not the case.

Certainly, development can reduce tree canopy cover, but the large decrease in tree canopy over a
decade suggests that other factors are at work. A visual scan of air photos detected several large areas
of new impervious cover where canopy loss had occurred between 2009 and 2018. This suggests that
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large areas of new impervious cover might be associated with more canopy loss than small areas of new
impervious cover.

On the other hand, impervious cover can increase without canopy loss; some 156 acres of expanded
tree canopy were associated with impervious cover increases. Examples of this situation are where turf
is paved to extend a parking lot or expand a basketball court, and no trees are affected.

More Canopy Gain Perhaps Associated with No Impervious Cover Increase. Tree canopy cover
increased 24 percent more where impervious cover did not increase compared to where it did increase.
This may suggest that where impervious cover is not modified, the tree canopy has a greater potential
to grow without interruption, but it must be remembered that this analysis merely indicates correlation,
not causation.

A reasonable follow-up to this analysis would be to identify parcels where a permit to construct a new
building was issued by the City between 2009 and 2018. For these parcels, one would compare the
aerial imagery of 2009 and 2018 and document canopy loss on those parcels where new buildings were
constructed. This would provide a direct test of the idea that new development with buildings is one
cause of tree canopy loss in the City.

223 CAMBRIDGE URBAN FOREST MASTER PLAN | PRELIMINARY REPORT



... ol
HEMMA Yl
APPLIED ECOLOGICAL SERVICES

SPECIALISTS IN ECOLOGICAL SCIENCE, RESTORATION, MANAGEMENT, AND RESEARCH
21938 MUSHTOWN RD - PRIOR LAKE, MN 55372 -« (952) 447-1919

Memorandum
To: Matt Soule, Stephanie Hsia, Eric Kramer — Reed Hilderbrand
From: Brandon Moore, Kim Chapman — Applied Ecological Services
Re: Cambridge — Parcel Sale and Canopy Loss Analysis

Date: March 29, 2018 (Revised April 2019)

Purpose

Analysis of tree canopy change in the City of Cambridge from 2009 to 2018 revealed that tree canopy
had decreased over that period. Development of private parcels was suggested as one cause of that
decrease. An indicator of this loss would be the sale of a parcel and loss of tree canopy at the same
time. The City requested that Reed Hilderbrand (RH) and Applied Ecological Services (AES) investigate
the question: Is there an association between the sale of a parcel and a decrease in tree canopy in the
City? A sale of a parcel could be a prelude to a development project and the loss of tree canopy.

Methods

The question was answered by comparing the change in ownership over a period of time to the change
in tree canopy cover over that same period of time. Parcel data from January 1, 2015 through
December 31, 2017 were obtained from Reed Hilderbrand using the City’s Property Database. (AES
removed records with erroneous dates and duplicate records, where evident.) While numerous fields
existed in each database, parcel identification using Map-Lot was used to compare the parcel sales to
tree canopy gain/loss. Any parcels exhibiting a change in ownership were retained for comparison with
tree canopy change. This resulted in a total of 2,495 parcels in the City where ownership had changed.

The tree canopy area had been previously delineated for 2014 and 2018. Parcels where ownership had
changed were intersected with the delineated tree canopy from 2014 and 2018. New fields are added
to the GIS attribute table:

e Area_ac_14 (area in acres of the 2014 canopy),

e Area_ac_18 (area in acres of the 2014 canopy),

e LossGain (text field signifying a loss or gain in tree canopy area from 2014 to 2018),
e Perc_chang (the percent change in parcel tree canopy area).
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The acres of canopy in each parcel was calculated for both the 2014 (area_ac_14) and 2018
(area_ac_18) tree canopy using the Calculate Geometry tool in ArcMap. Tree canopy was classified as a
gain if the canopy area in 2018 was greater than in 2014, and a loss if the tree canopy area in 2018 was
less than in 2014. A percent change from 2014-2018 was then computed using the parcel canopy area
from 2014 and 2018.

Data were summarized to separate parcels with a significant loss or gain in tree canopy from those with
minor or not change in canopy. A significant canopy loss was defined as a canopy loss of 10-100 percent
in a parcel with 0.1 acres or more of tree canopy in 2014. The is equivalent to the loss of a medium-
sized tree or more from 0.1 acres of canopy on a parcel. Significant canopy gain was defined as a 10-100
percent increase in canopy on a parcel with 0.1 acres or more of canopy in 2014.

There are limitations to the analysis. This analysis treated canopy losses and additions in a parcel as an
overall loss or gain in that parcel. In addition, canopy loss on an unsold parcel next to one that was sold
could affect the canopy on the parcel that was sold. Both factors thus introduce uncertainty in the
interpretation of the findings.

Findings

There were 2,945 parcel sales records created from January 1, 2015 to December 31, 2017. In 2014
these parcels had a canopy area of 149 acres. In 2018 these same parcels had a canopy area of 127
acres, for an overall canopy loss of 22.3 acres from 2014-2018.

Of the nearly 3,000 parcels, only 179 had a significant canopy loss based on the criteria above (Table 1).
The loss was 10.5 acres on these parcels, or 47 percent of the 2014-2018 loss. Given that 123.6 acres of
canopy were lost City-wide in the 2014-2018 period, this represents only 8.5 percent of the canopy loss
in the period. There were 1,100 parcels that also experienced canopy loss, but the significance of that
loss on any one parcel was very small. All of them began with a canopy of less than 0.1 acres in 2014
and lost less than 10 percent of that canopy. However, the aggregate contribution of these many small
losses to the total canopy loss on parcels that were sold (18.3 acres) was larger than on the few parcels
where the loss was more significant. (Numbers in Table 1 do not add up to 22.3 acres due to rounding.)

Table 1. Acres in categories of canopy change with ownership change, 2014-2018

% of City-
Acres Wide
Change Category No. Parcels Changed Canopy

Loss
Significant Canopy Loss 179 10.5 8.5
Other Canopy Loss 1100 18.3 14.8
Significant Canopy Gain 29 2.9 2.4
Other Canopy Gain 313 4.1 3.3
No Canopy Change 1319 0.5 0.4
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Discussion

Significant Canopy Loss Occurring on a Few Parcels. Nearly half of the 22.3 acres of tree canopy loss
from 2014-2018 was associated with just a few parcels where ownership changed hands. This suggests
that on parcels with at least 0.1 acres of tree canopy, activity on a relatively few parcels has a strong
effect on overall canopy losses. The question of whether the loss occurring on these 179 parcels was
due to development, rather than a new owner simply removing a tree, could be directly answering by
comparing the 2014 and 2018 aerial photographs of the 179 parcels. Putting this loss in a City-wide
context, however, it is clear that there are other, more dominant reasons for canopy loss. A full 82
percent of the canopy loss across the City occurred on parcels where the ownership did not change in
the 2014-2018 period.

Aggregate Canopy Loss is Also Significant. At the same time, small amounts of canopy loss occurred on
over a thousand parcels that were sold. This suggests that stemming canopy loss in the City requires
more than working with individuals who are purchasing and developing properties. Helping all residents
to retain their tree canopy would be a reasonable direction for taking action to reduce tree canopy loss
in the City. Perhaps the 82 percent of loss that occurred on parcels that did not change ownership
occurred in like fashion—that is, incremental canopy loss as a result of ongoing small changes that
owners make to their properties combined with unintentional neglect in the care and replacement of
trees on private property.
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CANOPY LOSS INVESTIGATIONS
To assess potential causes of tree removals in Cambridge
between 2009-2018, we asked three questions:

@ Is loss associated with an increase in impervious area?
Compare impervious cover (2010-2018) and canopy change (2009-2018)

@ Is loss associated with property sales?

Compare 2015-2017 parcel sales and
canopy change (2014-2018)

@  What other causes are there for canopy loss?
Undertake field investigation by visiting sites of loss.
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0.2-15%

TASK 1 SITES (IMPERVIOUS SURFACE CHANGE)
TASK 2 SITES (OWNERSHIP CHANGE) [ 15-32%
@  TASK 3 (GROUND TRUTHING) M 32-53%
53 -79%

Il 79 - 100%

Figure 3.2: Percent canopy loss within parcels that changed ownership and

show losses

Figure 3.1: Canopy loss investigation sites in Cambridge
I 2014 - 2018 Canopy loss

Figure 3.3: Tree canopy loss 2014 - 2018 and investigation sites
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SITET: PORTER SQUARE PARKING LOT
LAND USE: COMMERCIAL

L
°q
. CANOPY LOSS IMAGE: SEPTEMBER 2014
REMAINING CANOPY

® NEWTREES
O MISSING / DEAD TREES

TREE1ISREPLACED BY ANEW TREE

UNHEALTHT/DYING TREES CLOSE TO THE
BUILDING

MISSING TREE 5

SUMMARY:

Cause of loss: plaza construction, harsh soil condition

FIELD NOTES:

Tree 5,6 were removed due to parking lot rennovating construction in 2016. New trees were planted back, but the tree 5 died finally.
The trees very close to building are in poor health condition. The soil underneath might be compressed.

Tree 4 are removed for unkown reason.

Tree 1,2 have exsited for a long time and were protected during the plaza construction happened in 2015. However ,the two trees died in
2017. The tree 3 were newly planted in 2015 but died and removed in 2018.
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SITE2: NOVARTIS
LAND USE: COMMERCIAL

B CANOPYLOSS
REMAINING CANOPY

® NEW TREES

O MISSING / DEAD TREES

aw

NEW TREE IN LOCATION OF THE REMOVED
TREE

TREE STUMP

BIKE CHAINED TO A TREE

TREES ARE VERY CLOSE TOUTILITY POLES ~ EMPTY TREE PITS

SUMMARY:
Ten trees were removed from the Novartis courtyard. Trees on Albany street are in poor condition including inadequate soil volume and
the utility wires.

FIELD NOTES:

“The six trees (3) are in shade most of the day. Even if it is hard to tell from aerials or streetview, there were probably larger trees. They
are replaced with very small trees, (5 of them are almost shrub size). Only one (1) of four other larger trees that were removed have been
replaced by a new tree. There is a stump left of tree number (2).

Trees on Albany street are in poor condition and five of them are missing. The empty tree pits of the missing trees are still existing.
Trees on Northwest part of the street are in conflict with utility poles and wires. A bike was chained to one of the trees in front of the MIT
Nuclear Reactor Lab.”
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SITE 3: TECHNOLOGY SQUARE

LAND USE: COMMERCIAL
o -~ *
B CANOPYLOSS IMAGE: JUNE 2015 IMAGE: JUNE 2017
REMAINING CANOPY
® NEW TREES

O MISSING / DEAD TREES

EMPTY PIT OF MISSING TREE SALTIS COLLECTED ON EMPTY PIT NEW TREES

SUMMARY:
Only two trees are missing from the Technology Square. 17 trees were removed from Draper site and 14 new trees were planted.

FIELD NOTES:
“There was one empty pit on the tree grid. In Technology square, wwo trees are missing in total (1), (2). Five of them were replaced and
they are very small. Even though trees have buds on them, they don’t look very healthy. Some of them are tilted and some have short

branches. Also, salt was collected on tree pits.

Draper site was cleared in early 2017, 17 trees were removed and 14 were planted closer to the building.”
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SITE 4: MASS AVE AND PEARL ST
LAND USE: ROW

[l CANOPY LOSS IMAGE: JUNE 2017
REMAINING CANOPY
® NEWTREES

O MISSING / DEAD TREES

NEW TREES ON BRICK PAVEMENT AT NEW TREES AT THE MISSING TREE 5 NEW TREE IN MISSING TREE 1LOCATION
MISSING TREE 12,34 LOCATION
SUMMARY:

Trees are in harsh urban conditions because of foot traffic, soil compaction and inadequate soil volume.

FIELD NOTES:
“There are § missing trees on site and there are 6 new trees. New trees are in the traffic zone, so compaction on root system is possible.

New trees are planted very close to each other. There is a pavement change on the sidewalk (concrete and brick paving) and new trees are
on the permeable brick paving. Question- are the new trees planted on structural soil?”
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SITE 6 CHARLES RIVER JFK BRIDGE
LAND USE: OPEN SPACE

e ©®

B CANOPY LOSS IMAGE: JUNE 2007 IMAGE: APRIL 2018
REMAINING CANOPY

® NEW TREES

O MISSING / DEAD TREES

§ Sy

L

TREE1,2,34 ARE REMOVED, THREE SMALL TREE 5,6,7,8 AREREMOVED, 17 SMALLTREES ~ STUMP OF TREE 12

TREES ARE PLANTED ARE PLANTED AROUND
SUMMARY:

Cause of loss-
Bridge widening construction

FIELD NOTES:

The bridge was being widened and under construction during 2008-2018. The trees closed to the bridge had to be removed due to new
structure. The site northwest to the bridge had been a service area during construction, so the trees 6,7,8,9 were cleared. However, from
google historical earial photos, it shows that the tree 5 was protected at first, and then it died in 2015 and were removed finally. Tree 10
appears in the earial photo of 2018, but is found removed during site visit.
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SITE7: GREENE ROSE HERITAGE PARK
LAND USE: OPEN SPACE

Il CANOPYLOSS IMAGE: JUNE 2015 IMAGE: APRIL 2018
REMAINING CANOPY

® NEWTREES

O MISSING / DEAD TREES

NEW TREES PLANTED CLOSE TO THE NEW TREES ARE PLANTED ON TURF
PATHWAY

SUMMARY:

Trees are planted very close to the path and to each other.

FIELD NOTES:

“Red marked tree canopy areas generally look healthy with buds on them, except two trees that are missing.

There are 12 new trees on site. New trees are too close to the pathway. As a result, compaction is possible in the near future because of
foot traffic. New trees are planted in turf. One of the new trees is very close to the light pole, utility work might have negative impact on
roots.

There were compacted areas in the field. Hard to tell the exact location of the missing trees. At the spot where Tree2 is missing, there

were irrigation pipes.”
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SITES: CHARLES RIVER, NEAR MIT
LAND USE: OPEN SPACE

[l CANOPY LOSS IMAGE: JULY 2014 IMAGE: JUNE 2017
REMAINING CANOPY

® NEWTREES

O MISSING / DEAD TREES

HEALTHY TREES MISSING TREES ON THE RIVERSIDE NEW TREES

SUMMARY:

The site is a commonly used corridor by pedestrians and cyclers and because of that it needs shade trees however many trees were
removed around late 2015.

FIELD NOTES:

“There were 12 missing trees in total along the river on the site. New trees are planted on the other side of the bike lane around 40 feet
apart. 10 trees on west side of the bridge were removed. Large trees look healthy.”
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SITEG: CAMBRIDGE PUBLIC LIBRARY
LAND USE: PUBLIC

=) W% L

G ! <
S

[l CANOPY LOSS IMAGE: JUNE 2010

REMAINING CANOPY
O MISSING / DEAD TREES

MISSING TREE1 MISSING TREE 2 INCLINED UNHEALTHY TREES
(LOCATION 3)

SUMMARY:

Cause of loss-
New building, undergound parking lot construction

FIELD NOTES:

The tree 1 was protected during site construction but died(removed) a year after the construction was done. The tree 1locates very close
to the underground parking lot, which might affect the soil volum and condition.
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SITE10: HARVARD WINTHROP HOUSE ()
LAND USE: INSTITUTIONAL

- - » - PR A NS i - 2 T B 5 U
[l CANOPYLOSS IMAGE: JUNE 2010 IMAGE: JUNE 2017 TREES 167 ARE REMOVED NEW TREES ARE PLANTED ATLOCATION9.  TREE 89101 ARE REMOVED, NEW TREES
REMAINING CANOPY AREPLANTED
® NEWTREES SUMMARY.
O MISSING / DEAD TREES Cause of loss- Building construction, parking lot construction
FIELDNOTES:

During 2013-2019, there has been continuous construction works happening around this location. The trees 5,6,7 were removed because
all the surrounding construction works have been using where they locate as service place, so there are also no trees planted back.

The other trees were removed due to the construction wotks directly.

i

TREE1234 WEREREMOVEDDUETONEW ~ TREE5WASREMOVED LEAVINGBEHINDA ~ CONSTRUCTION IN TIGHT SPACE, TREE
PARKING LOT NEW TREES ARE PLANTED SOAKED GROUND 1213 AREREMOVED
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SITE10: HARVARD WINTHROP HOUSE (2)
LAND USE: INSTITUTIONAL

[l CANOPY LOSS IMAGE: JUNE 2010 IMAGE: JUNE 2017
REMAINING CANOPY

® NEWTREES

O MISSING / DEAD TREES

TREE 1,2 ARE REMOVED, NEW TREES ARE TREE 34 AREREMOVED DUETO THEEXPA-  TREE 8IS REMOVED, NEW TREES ARE
PLANTED SION PART OF BUILDING PLANTED ALONG SIDEWALK

SUMMARY:

Building expansion construction

FIELD NOTES:

The trees 3,4 were removed in 2017 when the building expansion construction began. Trees 5,6,7,8 were removed from courtyard in 2015
due to new building construction and the courtyard is of hard surface now with no trees.

The tree 1,2 were also removed due to on-going construction.

trrs 9,10 dispeared for unkonwn reason.
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SITEM: MIT WESTGATE
LAND USE: INSTITUTIONAL

IMAGE: JUNE 2017

[l CANOPY LOSS
REMAINING CANOPY

® NEWTREES

O MISSING / DEAD TREES

[}

[T )

UNHEALTHY LOOKING TREES MISSING TREES PRUNED TREES

SUMMARY:

The likely cause of the loss is the reconstruction of some parts of the site.

FIELD NOTES:
“There are missing trees on both the street and the courtyard at MIT Westgate. A group of trees, possibly 10 trees were removed during a
construction in early 2017. Some of the trees (1,2,3,4) were removed before the construction and others (10,11,12) were removed mid-late

2017. Some trees in the courtyard were removed in 2017 and 2018 for unknown reasons. There is only one new tree planted on the site.

Some trees on Audrey street look pruned and unhealthy. There are also trees that are pruned very poorlythat are close to the cuurent
construction adjacent to the site.”
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SITE12: APPLETON AND HIGHLAND PARK SITE 13: RICHDALE AND WALDEN
LAND USE: RESIDENTIAL LAND USE: RESIDENTIAL

Il CANOPY LOSS
REMAINING CANOPY

B CANOPYLOSS IMAGE: JUNE 2015
REMAINING CANOPY

® NEW TREES

O MISSING / DEAD TREES

IMAGE: JUNE 2010

SUMMARY:

Any conclusions from site visit - what was the likely cause of loss- poor tree condition, inadequate soil volume, land conversion, mature
5 canopy decline, narrow sidewalk/ROW?
ol Y]

Industrial Land Use:
-contains 2% of City’s total canopy (22 acres)
-industrial land use is experiencing a high mortality rate: 10.3% gross annual mortality rate between 2014-2018.

[ ]

AT LOCATION OF 1, TREES WERE REPLACED ~ ATLOCATION OF 2, TREES WEREREMOVED  TREE 3 WAS REMOVED FOR DRIVEWAY
BY SHRUBS FOR NEW BUILDING AND LAWN. AND COVERED WITH NEW PAVING

SUMMARY:
Cause of loss:

1,2 : rennovation work of private property;
3: poor tree condition; narrow driveway.

FIELD NOTES:
“At the spot where Tree 3 is missing, there is a pavement change on the driveway, which might indicate that the tree was removed on pur-

pose of clearing the driveway. There’re also 1-2 trees removed along the sidewalk which is narrow and of poor soil condition, but there is a
signal on the ground saying that new trees will be planted at this location.”
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SITE14: CAMBRIDGE HOUSING AUTHORITY
LAND USE: RESIDENTIAL

B cANOPYLOSS
REMAINING CANOPY

® NEW TREES

O MISSING / DEAD TREES

all

TREE 1-4 WERE REMOVED FORNEW TRASH ~ NEW TREES PLANTED ALONG SIDEWALK THE LOCATION OF TREE 5 ISINPOOR
BUILDINGS CONDITION

SUMMARY:

Cause of loss: 1-4 new building construction;
5 poor tree condition.

FIELD NOTES:

“There are 4 new trash stations built after 2010 which replaced the existing trees.”
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SITE15S: GRACEWOOD PARK
LAND USE: RESIDENTIAL

Il cANOPY LOSS
REMAINING CANOPY
O MISSING / DEAD TREES

TREES 2-6 WERE REMOVED FROM BACK- TREES 7-8 WERE TRMOVED FOR BACKYARD
YARD RENOVATION

TREE1WASREMOVED

SUMMARY:
Cause of loss: 1 intentional removal;

2-6 rennovation work of private property;
7-8 rennovation work of private property.

FIELD NOTES:

“The 1st photo: In the same area of tree 1, there are 3 mature trees that some of their branches are trimmed for shade reducing or dead
branches cleaning.

The 2nd photo: The backyard belongs to an apartment which might require larger open space for tenants. But it might not be nessassary
to remove all the 5 trees?

The 3rd photo: A private property rennovated its backyard with lawn landscape.”
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SITE16: WALDEN AND GARDEN
LAND USE: RESIDENTIAL

B CANOPY LOSS IMAGE: APRIL 2008 IMAGE: APRIL 2018

REMAINING CANOPY
O MISSING / DEAD TREES

TREE2 WAS TRIMMED AND BOUND TOTHE ~ TREE 3 WAS PROBABLY REPLACED BY
FENCE LAWN (CANNOT FIND A REMAINING PART
OF THE TREE)

TREE 1WAS REMOVED FROM BACKYARD

SUMMARY:
Cause of loss: 1 intentional removal;

2 narrow sidewalk, poor tree condition;
3 rennovation work of private property.

FIELD NOTES:

The Tree 1 seems very large and old. It is possible that the owner cut the tree because it was in poor health condition and dying.

242



NEW CONSTRUCTION
Tree removal is associated with a new development.
New structures and eliminating pervious surfaces affected the tree canopy.

2011

I 2009-2018 Canopy loss Bl New structure Viewpoint
[_1 Canopy gain [ New pavement Project type: Residential
No canopy change = = Study area
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NEW CONSTRUCTION @
Tree removal is associated with construction of a new commercial building on Broadway Ave.

Street design change also impacted trees in the median.

I 2009-2018 Canopy loss Bl New structure
[_] Canopy gain [ New pavement
No canopy change

Project type: Commercial
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NEW CONSTRUCTION
Tree removal from the green space on Mass Ave is associated with relocating the church

ROSELAND sT

R

MASs Ave

, -
I | I |

I 2009-2018 Canopy loss Bl New structure
[ New pavement

[ Canopy gain
No canopy change

Project type: Institutional, Lesley University
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RENOVATION @ %;

Tree removal is associated with a yard renovation and new construction near Mt Auburn St.

:
AT e

I 2009-2018 Canopy loss Bl New structure
[_] Canopy gain New pavement
No canopy change = = Study area

Project type: Residential
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NEW CONSTRUCTION @
Tree removal on Lincoln Street is associated with a new residential building.

. 7 fi 6/ | i
; e~ So
i ~ ~ -
0.02-15% [l 2014-2018 Canopyloss
15-32% [_] Canopy gain

32-53% No canopy change
T 53-79% = = Study area Project type: Residential
Bl 79-100% —-— Property line of sold parcels
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NEW CONSTRUCTION @
Novartis replaced the parking lot and trees, however the project provides
an open space with new trees and a green roof

0.02-15% [l 2014-2018 Cano@l
15-32% [_] Canopy gain

32-53% No canopy change - '
W 53-79% = = Studyarea Project type: Commercial
Bl 79-100% —-- Property line of sold parcels
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RENOVATION @
Trees removal associated with a backyard renovation on
Copley Street after ownership change.

2010

0.02-15% [ 2014-2018 Canopy loss

15-32% [_] Canopy gain

32-53% No canopy change . . . .
B 53-79% - - Studyarea Project type: Residential
Bl 79-100% —-— Property line of sold parcels
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UNCATEGORIZED

Two large trees on Putnam Ave were removed after ownership change

0.02-1§% [ 2014-2018 Canopy loss
15-32% [_] Canopy gain

32-53% No canopy change
B 53-79% = = Study area
Bl 79-100% —-— Property line of sold parcels
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Project type: Residential
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NEW CONSTRUCTION

During the restoration of Anderson Memorial Bridge, most of the trees
along the river were removed.

2010

2018

I 2014-2018 Canopy loss
[_] Canopy gain
No canopy change

= = Study area Project type: State (DCR + Mass DOT)
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RENOVATION
Tree removal is asociated with the MIT Westgate complex renovation.

I 2009-2018 Canopy loss

[_] Canopy gain
No canopy change

Project type: Institutional
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RENOVATION
Tree removal is associated with the Harvard Winthrop House renovation.

2010

2018

MEMORIAL pR

I 2014-2018 Canopy loss

[_] Canopy gain
No canopy change

Project type: Institutional
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MORTALITY
Trees at the Porter Square parking lot were replaced by new small trees.

I 2014-2018 Canopy loss

[_] Canopy gain
No canopy change

Project type: Commercial
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UNCATEGORIZED
Trees on Mass Ave were removed due to infrastructure renovation and lost to mortality

I 2014-2018 Canopy loss

[_] Canopy gain
No canopy change

Project type: Public ROW
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UNCATEGORIZED € !\

Two trees at the Cambridge Public Library died due to construction activity and transplanting

I 2014-2018 Canopy loss

[_] Canopy gain
No canopy change
Project type: Public
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APPENDIX J: CANOPY COVER STUDIES BY NEIGHBORHOOD

257

LAND USE

Generalized relationship to canopy cover - East Cambridge

13% canopy cover

13%

LAND USE & CANOPY

[ COMMERCIAL
[0 OPEN SPACE

B INDUSTRIAL

CJ INSTITUTIONAL

B PUBLIC

O RESIDENTIAL

B TRANSPORTATION
Er.ow.

PLANTABLE AREA

[ PLANTABLE
[l CANOPY COVER
I NON-PLANTABLE
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LAND USE

Generalized relationship to canopy cover - Mid Cambridge

29% canopy cover

Cambridge
Public Library

Residential
backyards

Harvard University

A,
‘6\
s Lof hl~
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4y @
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- 2 & U OQ
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PLANTABLE AREA

LAND USE & CANOPY

[ PLANTABLE

B PUBLIC

[ COMMERCIAL
@ OPEN SPACE

[l CANOPY COVER

D RESIDENTIAL

I NON-PLANTABLE

I TRANSPORTATION

Er.ow.

I INDUSTRIAL

O] INSTITUTIONAL
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LAND USE

Generalized relationship to canopy cover - Agassiz

29% canopy cover

259

}'/J

|

-

-

=
g

[ B T
.llll lIll-'g

=t

Ind
iy

LAND USE & CANOPY
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O] INSTITUTIONAL E r.OW.

29%

R Porter square

Residential
backyards

Harvard University
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LAND USE 20%
Generalized relationship to canopy cover - Cambridgeport ’
20% canopy cover

|
TSR

0

M .
emona, Dy ive

Magazine Beach Park
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APPENDIX K: CANOPY CHANGE MODEL METHODOLOGY,
PARAMETERS AND ASSUMPTIONS, MODEL RESULTS

ISSUE DATE
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Catherine Woodbury
Owen O'Riordan
COMPANY

City of Cambridge
FROM

Reed Hilderbrand
PROJECT NAME/NUMBER
Cambridge UFMP
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Climate Modeling

Reed Hilderbrand LLC
Landscape Architecture
130 Bishop Allen Drive
Cambridge, MA 02139

261

The team has conducted a draft run of what the composition of Cambridge’s urban
forest in 2030 would be, given a baseline mortality rate, projected pest & disease load,
and projected temperature increase. Extreme events of drought and flooding have also
been modeled.

Based on further review of the model outcome, the team is recommending a change
from modeling the removal of individual trees to removal of canopy area. We are also
proposing to present a lower and upper bound to the modeling results and to model
2030-2050 and 2050-2070. This removal rate would be calibrated it to Cambridge’s 2009
to 2018 canopy loss rate. Below we detail these changes and the rationale for doing so.

Expected Results

The model will provide two main outcomes:

1. Percentage of the canopy remaining for the years 2030, 2050 and 2070 under two
scenarios: a) historic rates of loss/replanting and b) if climate change were to accelerate
those rates of loss. From here, we will be able to update our curb loss/gain canopy
graphs to account for climate change. This will help us to understand what replanting
efforts are needed.

2. Evaluation of how vulnerable the current forest is to climate change. This will help
inform our recommended planting list.

The output will be a spreadsheet showing the percentage of each species remaining. A
map for 2030, 2050, and 2070 will be generated but this will depict one of almost
endless possibilities for the urban forest.

Baseline Climate Model Changes

The baseline climate model asks the question: What will the urban forest look like,

starting from current conditions and without additional replanting, in 2030 and 2070

given the baseline mortality rate, projected pest & disease load, and projected

temperature increase? 2)

In this section, we summarize the three major modifications to the climate model:

1) Climate change analysis model to be based on canopy area loss rate rather than
individual tree count.
i)  Rationale: This approach is suggested for the following reasons:

Reed Hilderbrand LLC
Landscape Architecture
130 Bishop Allen Drive
Cambridge, MA 02139
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ii)

iii)

(1) Due to the limitations of delineating canopy from LIDAR, the AES 2018

(2

3

canopy layer underestimates the number of individuals. The method
could not account for close spacing of trees in tree clusters or capture
understory trees beneath the forest canopy. Thus, removing individual
trees at the literature-based rate of 4.5% may be overestimating
removal of canopy. Please note that the AES 2018 canopy area is not
an underestimation.

Individual tree mortality rate cannot be directly related to actual
canopy loss rate.

The benefit of switching the methodology is that we can calibrate
future loss rate to actual canopy loss rate. Additionally, the City can
continue to use this methodology with future remote sensing data.

Methodology: A canopy loss model can be calibrated to the actual 2009-
2018 canopy loss rate for the entire city. Individual polygons of tree species

are then assigned a canopy loss rate based on species tree mortality rates
as defined by Bartlett.

Challenge of Using A Canopy Loss Model

(1) Individual species canopy losses used in the model can total more than

(2

the actual canopy loss rate for the city as measured in the 2009-2018

period. An overestimate of annual canopy loss can occur because:

(a) The proportion of the forest canopy for each species is unequal in
the total forest canopy; Norway maple and green ash have a
disproportionate share of the canopy compared to other species
and a high mortality rate, potentially resulting in an overestimate
of overall forest canopy loss; and

(b) The size of individual tree canopies varies by species—Callery pear

has a much smaller canopy than a red oak, and removing an
individual pear reduces the canopy area by a smaller amount than
removing an oak.
Overcoming this problem requires that the canopy loss rate be
weighed by the proportion of low, moderate and high loss species in
the canopy. (It was beyond the scope of the project to model canopy
loss based on the different canopy sizes of species.)

The historic loss rate will be based on 2009 to 2018 canopy loss numbers

a)

Due to a potential overestimate of canopy in the 2014 data (see Spot Check
Accuracy of Change Analysis 2014-2018 below), canopy loss in the 2009-2014
period may be too low, and canopy loss in the 2014-2018 period may be too
high. Using the entire 2009-2018 period reduces the effect of the 2014 data on
the canopy loss rate. Also, capturing a longer period of time helps to capture
the variability during different economic periods.
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b) Please see Section titled “Spot Check Accuracy of Change Analysis 2014-2018”
for a description of the process used to determine that the 2014 canopy was
overestimated.

3) Presenting Tree Loss with an Lower Bound and Upper Bound

a) We are introducing the idea of a lower and upper bound for the baseline
climate modeling, similar to what we did for the flooding and drought scenarios.
This helps us to understand the range that climate impacts may have on the
forest. The lower bound scenario is a best case scenario of assuming no
additional mortality from climate change and we would carry through the
historic loss rate of 2009 to 2018. We understand that whatever upper bound
scenario we choose will be arbitrary but that this would tie it to the question of:
what if climate change doubles the historic rate of loss? To test the upper
bound, we would then double the rate of loss for species (the rate varies by
species based on climate susceptibility).

Baseline Climate Model Methodology

Modeling loss based on canopy area rather than by individual trees requires a different
methodology though the underlying concepts of the model are the same.

What is the same

Canopy loss rate was assigned by species due to pest and disease loading (low, medium
and high) and hardiness zones. Please refer to the 10/25/2018 Climate Modeling memo
for assumptions on how pest/diseases and increased temperature affects species
mortality rates.

Canopy Area Model Methodology

The historic canopy loss rate from 2009 to 2018 is calculated to be 1.55% (Table 1).

Table 1. Cambridge Canopy Loss Rates, 2009-2018

Loss Minus Annual
Cano Cano Canopy Canopy Canopy Gain as Annual Negative
. B L7 Polygon | Area of No | Loss Minus Average =
Time Area at Polygon Percent of N Compounded
. . Area Polygon Canopy . Loss Minus N
Period Start of |Area Lostin Starting Loss Minus
a . Gained in | Changein | Gainin 5 Gain in N a
Period (ac.) | Period (ac.) Period (ac.) | Period (ac.)| Period (ac) Canopy in Period (ac.) Gain Rate in
5 5 Period (%) "] Period (%)
2009-2014 1,219.7 216.6 163.7 1,003.1 529 434 106 0.95
2014-2018 1,166.8 335.6 212.0 844.1 123.6 10.59 309 2.70
2009-2018 1,219.7 397.2 2334 822.5 163.8 13.43 18.2 155

Assigning Mortality Rate by Species. There is a challenge of assigning loss rate by species
so that the overall loss rate is equal to the historic rate; some species have a high pest

Reed Hilderbrand LLC

Landscape Architecture

130 Bishop Allen Drive

Cambridge, MA 02139 3

APPENDIX | PRELIMINARY REPORT

MEMORANDUM REED

HILDER
BRAND

loading loss rate while others have a low pest loading loss rate, and some species are
common in the urban forest while others are rare. For this reason, a canopy loss percent
is assigned to each species equivalent to, but on a different scale than the mortality rates
for pest-disease loading. Although there is a relationship between the mortality rates of
species and the canopy loss rates (both rates assumed to be due to pest-disease
loading), this relationship in a GIS model is complex and beyond this study to determine.
Thus, we use a relative scale of canopy loss for species which is scaled to mortality scale
for species.

We used the proportion of species with low, moderate and high mortality rates to
calculate a weighted canopy loss rate for species with low, moderate and high mortality
rates. Species with low mortality rates comprised 5.7% of the forest canopy, moderate
rates comprised 21.3%, and high rates comprised 73.0%. The canopy loss model weighs
the canopy loss rate for species at each mortality level by the proportion of the canopy
made up by that group of species with the same mortality rate. For example, Norway
maple and green ash were in the high mortality group, which comprised 73.0% of the
canopy. The canopy loss rate for those species was weighted in the model so that 73.0%
of the forest canopy was reduced at the high loss rate.

We weighted the species canopy loss rates by the proportion of the canopy made up of
species in low, moderate, or high mortality groups. There are innumerable combinations
of species canopy loss rates with species proportions in the canopy which can produce
the target annual rate of 1.55%. We decided to maintain the mortality rates from the
previous model of 2.5%, 4.5%, 6.5% for low, moderate and high loss species. Accounting
for the canopy proportion of each group, AES assigned canopy loss rates of 0.3%, 1.0%
and 1.7% to the same groups. In combination with the weighting for the proportion of
each species in the canopy, these rates produced an annual canopy loss rate of 1.55%,
close to the observed annual canopy loss rate in the 2009-2018 period.

Canopy Removal Model. We wrote a script to randomly select polygons for removal in
each year, beginning in 2018, and adding the annual losses until the species annual
canopy loss rate was reached. The canopy loss rate was written as a slot to facilitate the
program’s operations. The slot is half the interval between loss rate categories, or 0.35
percentage points above and below the species annual loss rate; this eliminated overlap
among slots. For 2030, no old trees were removed because the average tree age
exceeded the model end date. The 252 out-of-hardiness zone trees (red pine, tamarack)
also were not removed in the model because their loss was insignificant; however, these
species were removed from the resulting 2030 species table.

The script randomly creates many combinations of canopy polygons selected for removal
in the GIS model, and to identify the best combination of polygons where the sum of the
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canopy area is closest to the area to be removed each year for each species. This
avoided the need to run Monte Carlo simulations to produce a similar outcome.

Upper bound canopy loss. It is reasonable to assume that climate change effects in the
2009-2018 period will not represent climate change effects in the 2018-2050 period.

a) The upper bound model uses a canopy loss rate that is higher than the rate in
the 2009-2014 period; i.e., it uses the starting canopy area minus the canopy
polygon area lost in the period (columns 2 and 3 in Table 1). This rate assumes
no gain in canopy area due to tree planting, growth of tree canopies, or other
factors that could increase tree canopy area in the 2018-2030 period. That
annual canopy loss rate, accounting for negative compounding, is 4.3%. The
scale used for low, moderate and high mortality rate species mirrors the scale
for the lower bound model: 3.6%, 4.3%, and 5.0%.

b) Running the model for the upper bound for the 2018-2030 period will proceed
as described above.

2050/2070 Climate Model Run. The ending canopy area for the 2018-2030 period will be
used as the starting point for modeling change in the 2030-2050 and the 2050-2070
period. An upper and lower bound will be established using the same method as above.
Removals due to species migrating outside their plant hardiness zones will also be
incorporated in both model runs.

Spot Check Accuracy of Change Analysis 2014-2018

To help determine which canopy loss years to use (2009 to 2018 or 2014 to 2018), AES
needed to understand the cause of the higher loss rate in the 2014-2018 period
compared to the 2009-2014 period. Thus, AES examined 2018 Google Earth image to
loss areas and have included notes for three spot check sites below:

1) NW corner of city, north of Acorn Park Drive: major features are three buildings,
one parking lot, one pond.

a) Canopy loss area at edge of 2018 canopy layer around pond is bare ground or
turf.

b) Canopy loss area where Acorn Park Drive meets west city boundary is turf and
road.

c) Cluster of loss areas within central forested area is shrub-scrub wetland.

d) Row of conifers at north edge of parking lot was eliminated by AES classification
because it was not visible due to satellite angle.

e) SUMMARY: Three large areas of loss from 2014-2018 are due to overestimation
of forest canopy in the 2014 layer. A small area of conifer loss was
misclassified.

2) SW corner of City, in Strawberry Hill; major features are many buildings and roads,
with some forest patches.

a) Large loss area east of Grove St. (city boundary) and north of Belmont St. is
buildings which were present in 1995.

b) Large loss area west side of narrow forest strip (angling NNE from city boundary
to Fresh Pond) just north of southern city boundary is turf.

c) Large loss area east of Cushing St. and Thingvalla Ave. is a driveway.

d) Several small loss areas in large forest block east of Cushing St. and south of
Locust St. is about 50:50 due to AES not detecting the forest canopy and half is
due to tree removal or trimming.

e) SUMMARY: The large loss areas identified were due to overestimation of forest
canopy in 2014. Some small loss areas could in part be due to AES classification
process not detecting them.

3) Center of city, densely settled city block surrounded by Huron Ave. Reservoir St.,

Fayerweather St.

a) Biggest small-loss area is no longer a tree.

b) Small tree loss area SE of Fayerweather St. and Huron Ave. is a location where a
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Landscape Architecture
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large tree was removed and small tree(s) planted.

c) Small tree loss area halfway between Huron St. and where Reservoir St. bends
to the west is canopy not detected in AES 2018 classification.

d) Cluster of small tree loss areas east of Fayerweather halfway between Huron St.
and Reservoir St. is due to canopy removal (trimming, tree removal), with less
than a quarter due to AES 2018 classification not detecting canopy.

e) SUMMARY: While AES’s classification did not detect every area of tree canopy,
in this area with scattered small loss areas, the majority of tree loss is due to
actual tree loss.

AES noted that the City’s 2009 and 2014 canopy layers included forest outside the city
boundary. We have removed the canopy outside the city boundary from further
consideration for both layers.

Overall conclusion from this limited sample of spot checking (3):

a) 2014 tree canopy was overestimated

b) Some loss, much less than half, was due to AES’s classification not detecting all
of 2018 canopy cover.

c) The actual loss that occurred likely exceeds the loss due to AES not detecting
canopy; hence, loss demonstrated in the model is actual loss, not an artifact of
the canopy modeling process.

d) SUMMARY: The higher rate of canopy loss in the 2014-2018 period is largely
due to actual tree losses plus an overestimation of 2014 canopy. A small
amount of loss is due to AES’s classification not detecting canopy present in
2018. This is a hypothesis based on a limited sample, provided enough insight
into reasons for the higher loss rate to justify using the 2009-2018 period,
rather than the 2014-2018 period.
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Climate Change and Canopy Change Analysis — City of Cambridge
Brandon Moore, Kim Chapman, Applied Ecological Services
February 22, 2019
1. Use Canopy Loss Rate Versus Tree Loss Rate
a. Approach

i. A canopy loss model was calibrated to the actual 2009-2018 canopy loss rate for the entire city. Individual polygons of tree species
were assigned a canopy loss rate based on species tree mortality rates as defined by Bartlett. This produced annual canopy losses
consistent with measured canopy loss rates for the 2009-2018 period.

b. Rationale

i. Instead of employing a climate change analysis method using individual tree mortality rates reported in the scientific literature,
AES used the actual measured past canopy loss rate. This approach was used because a) individual tree mortality rate cannot be
directly related to actual canopy loss rate, and b) AES’s tree total using individual tree loss rates was less than the actual total due
to undercounting of trees. The AES modeled tree number (47,000) could not be calibrated with Bartlett’s field inventory number
(78,000+10,000) because AES’s analysis was not able to identify all individual trees in tree clusters or detect 10,000-15,000 small
trees beneath the forest canopy; in addition, Bartlett’s expansion from a 5-percent survey of the city may have overestimated the

number of trees due to an unbalanced distribution of sample plots relative to the extent of land cover/use in the city which those plots
were intended to represent.

c. Pros and Cons of Using Canopy Loss Model
i. Pros
1. Can calibrate future canopy loss to past canopy loss rates
2. Can update with remote sensing data and directly compare years

3. May communicate better people’s perceptions of the urban forest: e.g., “23 percent of the city is shaded by trees” versus
“There are 47,000 trees”.

1. Tree mortality data are tied to individual trees, not tree canopy

2. In order to recommend an annual number of trees to be planted, a number must be estimated from the amount of canopy
lost each year. (EarthWatch's Cambridge State of the Forest report suggested 700 street trees must be planted each year to
make up for losses; currently about 300 trees are planted each year.

d. The Challenge of Using A Canopy Loss Model
i. Individual species canopy losses used in the model can total more than the actual canopy loss rate for the city as measured in the
2009-2018 period. An overestimate of annual canopy loss can occur because:

1. The proportion of the forest canopy for each species is unequal in the total forest canopy; Norway maple and green ash have a
disproportionate share of the canopy compared to other species and a high mortality rate, potentially resulting in an overesti-
mate of overall forest canopy loss; and

2. The size of individual tree canopies varies by species—Callery pear has a much smaller canopy than a red oak, and removing
an individual pear reduces the canopy area by a smaller amount than removing an oak.

ii. Overcoming this problem requires that the canopy loss rate be weighed by the proportion of low, moderate and high loss species in
the canopy. (It was beyond the scope of the project to model canopy loss based on the different canopy sizes of species.)
iii. A similarissue arises when increasing the canopy removal rate of trees next to pavement; these trees, representing street trees, are
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expected to have a higher mortality rate than trees away from pavement. The proportion of street trees among all trees also must be
weighted to prevent overestimates of canopy loss.
2. Canopy Change Analysis Approach 2018-2030 Period
a. Canopy loss rate was assigned relative to the species’ mortality rates due to pest and disease loading as reported in the scientific literature; in
addition, species were removed that were outside their hardiness zone in the period.
b. Method

i. Create a column in Bartlett’s mortality table with total area (sq. meters) of canopy cover by species in 2018.

ii. Calculate from 2009-2018 actual canopy loss the average compounded annual canopy loss for the forest as a whole. The past does
not represent the future, however, and the effects of future climate change are unknown and may accelerate. For this reason, the an-
nual canopy loss rate as calibrated to the actual 2009-2018 loss rate will be considered a lower bound of canopy loss.

iii. AES will use an annual canopy loss rate for the forest as a whole of 1.55%, calculated from the actual canopy loss rate in the 2009-2018
period (Table 1). This is a negatively compounded rate; it uses the previous year-end canopy area to calculate the next year-end canopy
rate.

iv. Due to a potential overestimate of canopy in the 2014 data (see Spot Check Accuracy of Change Analysis 2014-2018 below), canopy
loss in the 2009-2014 period may be too low, and canopy loss in the 2014-2018 period may be too high. Using the entire 2009-2018
period reduces the effect of the 2014 data on the canopy loss rate.

v. An adjustment for proportion of street trees also was made.

Table 1. Cambridge Canopy Loss Rates, 2009-2018

Loss Minus Annual
Canopy Canopy Canopy . Annual X
Canopy Canopy . Gain as Negative
. Polygon | Area of No | Loss Minus Average
Time Area at Polygon Percent of k Compounded
X . Area Polygon Canopy X Loss Minus X
Period Start of |Area Lostin i . X .. Starting .. Loss Minus
i X Gained in | Change in Gain in . Gain in X X
Period (ac.) | Period (ac.) Period (ac.) | Period (ac.) | Period (ac) Canopy in Period (ac.) Gain Rate in
) ’ | Period (%) | Period (%)
2009-2014 1,219.7 216.6 163.7 1,003.1 52.9 4.34 10.6 0.95
2014-2018 1,166.8 335.6 212.0 844.1 123.6 10.59 30.9 2.70
2009-2018 1,219.7 397.2 233.4 822.5 163.8 13.43 18.2 1.55

iii.  AES quantified the canopy loss for each species by distributing the 1.55% annual canopy among the species. Some species had a
high loss rate while others had a low loss rate, and some species were common while others were rare. For this reason, a canopy
loss percent was assigned to each species equivalent to, but on a different scale than the mortality rates for pest-disease loading in
Bartlett’s mortality rate table. Although there is a relationship between the mortality rates of species and the canopy loss rates (both
rates assumed to be due to pest-disease loading), this relationship in a GIS model is complex and beyond this study to determine.
For this reason, AES used a relative scale of canopy loss for species which was scaled to Bartlett’s tree mortality scale for species.

iv.  AES used the proportion of species with low, moderate and high mortality rates (from Bartlett’s data) to calculate a weighted cano-
py loss rate for species with low, moderate and high mortality rates. Species with low mortality rates comprised 5.7% of the forest
canopy, moderate 21.3%, and high 73.0%. The canopy loss model weights the canopy loss rate for species at each mortality level by
the proportion of the canopy made up by that group of species with the same mortality rate. For example, Norway maple and green
ash were in the high mortality group, which comprised 73.0% of the canopy. The canopy loss rate for those species was weighted in
the model so that 73.0% of the forest canopy was reduced at the high loss rate.
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v.  AES weighted the species canopy loss rates by the proportion of the canopy made up of species in low, moderate, or high mortality
groups. There are innumerable combinations of species canopy loss rates with species proportions in the canopy which can pro-
duce the target annual rate of 1.55%. AES decided to maintain the evenly-spaced Bartlett species mortality scale of 2.5%, 4.5%, 6.5%
for low, moderate and high loss species. Accounting for the canopy proportion of each group, AES assigned canopy loss rates of
0.3%, 1.0% and 1.7% to the same groups. In combination with the weighting for the proportion of each species in the canopy, these
rates produced an annual canopy loss rate of 1.55%, close to the observed annual canopy loss rate in the 2009-2018 period.

vi.  An adjustment for the proportion of street trees in the forest canopy was also needed to prevent an overestimate of the amount of
annual canopy loss. The annual area of tree canopy loss is determined as the mathematical product of the mortality rate and the
final canopy area of the previous year. The annual area loss is then substituted into the following expression:

, Where x is the mortality loss percentage for both street and non-street trees and x+1 is the increased mortality rate for street trees.
Using the annual loss area in the above expression prevents an overestimate of loss in the overall canopy area when the increase in
street tree mortality is factored in. For example, if the canopy loss rate for a species is 1.7%, the street tree loss rate would be 2.4%
thereby removing more tree canopy than the 1.7% rate.

vii.  AES wrote script to randomly select polygons for removal in each year, beginning in 2018, and adding the annual losses until the
species annual canopy loss rate was reached. The canopy loss rate was written as a slot to facilitate the program’s operations. The
slot is half the interval between loss rate categories, or 0.35 percentage points above and below the species annual loss rate; this
eliminated overlap among slots. For the 2030 model, no old trees were removed because the average tree age exceeded the mod-
el end date. The 252 out-of-hardiness zone trees (red pine, tamarack) also were not removed in the model because their loss was
insignificant; however, these species were removed from the resulting 2030 species table.

viii. ~ The model was run for each year through 2030. This was the lower bound model run. The model was validated by calculating the
annual canopy loss percent compared to the baseline annual canopy loss rate for 2009-2018.

ix.  AES wrote script to randomly create many combinations of canopy polygons selected for removal in the GIS model, and to identify
the best combination of polygons where the sum of the canopy area is closest to the area to be removed each year for each species.
This avoided the need to run Monte Carlo simulations to produce a similar outcome.

x.  For an upper bound canopy loss, it is reasonable to assume that climate change effects in the 2009-2018 period will not represent
climate change effects in the 2018-2050 period. For instance, summer daytime temperatures will be higher, resulting in greater heat
outputs in the vicinity of impervious cover of roads and pavement, with adverse effects on nearby trees. For this reason, an upper
bound model was needed.

xi.  The upper bound model uses a canopy loss rate that is higher than the rate in the 2009-2014 period; i.e., it uses the starting canopy
area minus the canopy polygon area lost in the period (columns 2 and 3 in Table 1). This rate assumes no gain in canopy area due
to tree planting, growth of tree canopies, or other factors that could increase tree canopy area in the 2018-2030 period. That annual
canopy loss rate, accounting for negative compounding, is 4.3%. The scale used for low, moderate and high mortality rate species
mirrors the scale for the lower bound model: 3.6%, 4.3%, and 5.0%.

xii.  Running the model for the upper bound for the 2018-2030 period will proceed as described above.

3. Canopy Change Analysis Approach 2030-2050 Period
a. The ending canopy area for the 2018-2030 period will be used as the starting point for modeling change in the 2030-2050 period. An upper
and lower bound will be established using the same method as above.
b. Removals due to species migrating outside their plant hardiness zones will also be incorporated in the 2030-2050 model run.
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Spot Check Accuracy of Change Analysis 2014-2018

1. To select an annual canopy loss rate, AES needed to understand the cause of the higher loss rate in the 2014-2018 period compared to the 2009-2014
period. AES examined 2018 Google Earth image to loss areas in the 2018 data and determined the reason for the loss.

2. The city’s 2014 layer included forest outside the city boundary (as provided by the city). AES removed the 2014 canopy outside the city boundary from
further consideration (and also from the 2009 canopy data).

3. NW corner of city, north of Acorn Park Drive: major features are three buildings, one parking lot, one pond.

a.

man o

Canopy loss area at edge of 2018 canopy layer around pond is bare ground or turf.

Canopy loss area where Acorn Park Drive meets west city boundary is turf and road.

Cluster of loss areas within central forested area is shrub-scrub wetland.

Row of conifers at north edge of parking lot was eliminated by AES classification because it was not visible due to satellite angle.

SUMMARY: Three large areas of loss from 2014-2018 are due to overestimation of forest canopy in the 2014 layer. A small area of conifer loss
was misclassified.

4. SW corner of City, in Strawberry Hill; major features are many buildings and roads, with some forest patches.

a.
b.
C.
d

e.

Large loss area east of Grove St. (city boundary) and north of Belmont St. is buildings which were present in 1995.

Large loss area west side of narrow forest strip (angling NNE from city boundary to Fresh Pond) just north of southern city boundary is turf.
Large loss area east of Cushing St. and Thingvalla Ave. is a driveway.

Several small loss areas in large forest block east of Cushing St. and south of Locust St. is about 50:50 due to AES not detecting the forest
canopy and half is due to tree removal or trimming.

SUMMARY: The large loss areas identified were due to overestimation of forest canopy in 2014. Some small loss areas could in part be due
to AES classification process not detecting them.

5. Center of city, densely settled city block surrounded by Huron Ave. Reservoir St., Fayerweather St.

a.
b.
C.
d

e.

Biggest small-loss area is no longer a tree.

Small tree loss area SE of Fayerweather St. and Huron Ave. is a location where a large tree was removed and small tree(s) planted.

Small tree loss area halfway between Huron St. and where Reservoir St. bends to the west is canopy not detected in AES 2018 classification.
Cluster of small tree loss areas east of Fayerweather halfway between Huron St. and Reservoir St. is due to canopy removal (trimming, tree
removal), with less than a quarter due to AES 2018 classification not detecting canopy.

SUMMARY: While AES’s classification did not detect every area of tree canopy, in this area with scattered small loss areas, the majority of tree
loss is due to actual tree loss.

6. Overall conclusion from this limited sample

a.
b.

C.

d.

2074 tree canopy was overestimated

Some loss, much less than half, was due to AES’s classification not detecting all 2018 canopy cover.

The actual loss that occurred likely exceeds the loss due to AES not detecting canopy; hence, loss demonstrated in the model is actual loss,
not an artifact of the canopy modeling process.

SUMMARY: The higher rate of canopy loss in the 2014-2018 period is largely due to actual tree losses plus an overestimation of 2014 canopy.
A small amount of loss is due to AES’s classification not detecting canopy present in 2018. This is a hypothesis based on a limited sample,
provided enough insight into reasons for the higher loss rate to justify using the 2009-2018 period, rather than the 2014-2018 period.
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Cambridge Urban Forest Master

AES Work Summary, 11/5/2018

Model Mapping Accuracy

Compared Bartlett’s
field ID of 5% of
Cambridge’s street
trees to AES’s modeled
tree ID

Acer x freemanii had
low accuracy rate—
blended traits of red &
silver maple

Accuracy for rare

species was lower due
to small sample size

Plan

Species Accuracy
All species 97.10%
Acer platanoides 97.20%
Quercus palustris 97.70%
Gleditsia triacanthos 98.40%
Acer rubrum 95.20%
Quercus rubra 98.60%
Tilia cordata 96.40%
Pyrus calleryana 98.10%
Platanus acerifolia 95.30%
Fraxinus pennsylvanica 97.90%
Ulmus americana 98.50%

Tree Canopy Mapping & Classification

Baseline Model 2030 & 2070

* Mortality Rate

— 4.5% annual average (Cambridge Earthwatch,
Roman & Scantena)

— 6.5% for high pest/disease load & 2.5% for low
* Topics
— Annual mortality rate 2014-2018 appears to be
6%
— Norway maple is 12.6% of all city trees; has >20%
mortality (Earthwatch)
— Any species with short life span will die by 2070
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Baseline Model 2030 & 2070

* Temperature Increase

— Cambridge shift from 6b to 7a hardiness zone by
2070

— Remove species outside hardiness zone by 2070
* Topics

— Tree outside hardiness zone today are removed in
2030

Model Steps Baseline 2030

Step 1: Remove trees that are outside the temperature/hardiness zone
Black Ash, Bigtooth Aspen, Pin Cherry, Balsam Fir, Red Pine, and Tamarack.

Step 2: Remove trees with lifespan shorter than 12 years (this does not apply to
any trees in 2030 but would apply in 2070)

This does not include the current age of trees already located in the city

12 years is derived from 2030-2018

Step 3: Tree species are assumed to have mortality rate of 4.5%. Based on pests/
disease loading, adjust mortality rate above or below 4.5% (+/- 2%).

Step 4: For trees that are in close proximity to pavement, these trees will have an
added 2% mortality rate. We distinguish between street trees and non-street
trees by assuming trees within 15’ from the impervious layer (subtracting
buildings) are street trees.

APPENDIX | PRELIMINARY REPORT

Extreme Events 2030

Rejected events with poor data, poor
predictability, small effect

100-year flood in areas of 2ft depth with
duration of more than 1 day will affect flood
intolerant species, especially individuals in
poor condition

Moderate drought will affect drought
intolerant species, especially individuals in
poor condition

Condition derived from reflectivity in LiDAR

Model Steps Extreme Events

Additive to Baseline Mortality in 2030

— Flooding: Trees are removed if they meet all three
of the following criteria: will experience 2’ of
standing water, are a flood intolerant species, and
are in poor condition.

— Moderate Drought: All drought intolerant trees in
poor condition are removed.
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CAMBRIDGE TREE SPECIES CLIMATE PESTS AND DISEASES RISKS SPREA

DSHEET

Present in

Within 250 Miles of

County in 2014 -OR- Could be present by 2030

(Within 750 Miles From Mid{Farther Than 750 Miles From Middlesex County in 2014 -OR-Currently overseas

TEaTSIre:

EFFECT OF
Summary THESE SPECIES joleance
Pest/Disease Annual Adjusted WITHIN THE p(:::ri-?'& -
Total outside | CUtside Mortality Level by | Pest/Disease Annual STUDY TIME — pla“; e
N % Dead | % Fair | % Good | % Poor Hardiness Zones Hardiness Flood 2030 (change up or Mortality Level by Balsam | Beech Sirex Pear Spotted | Bacterial | Velvet | PERIOD (2019- | Aspen .
Genus Species Comm_Name Countin| % of Sample| - ol Condition| Condition| Condition| AY®™8® | (Cambridge in Zone 7a | AverageAnnualExtreme | oo ol prought Final| down from4.5% | 2030 (2.5,4.5, 7.5 Wooly | Leaf |Oakwilt| SP™ | pine | wood | Trellis |Lanternfi| Leaf |longhorn 2070) Leafmin (el | o=
5% | Population |. N N N Lifespan Zone 6b Minimum Temp (USDA) N ) . Beetle Canker zone's |Plant Heat-
sample in Sample|in Sample|in Sample|in Sample| Zone 6b) in 20183 | (@ssume Summary based on adjusted upward for ed Beetle| Adelgid | Disease Beetle | Wasp | Rust y Scorch |ed beetle| UNKNOWN DUE( er | 07 * oo | s
in 2070)? pest/disease load, species that will be TO limit? - Rating
based on red and gone by 2030) UNCERTAINTIES
tolerant,
orange columns) OF SPREAD intermedia
MECHANISMS N
Alnus glutinosa Alder-Common 11 0.3% 0.00% 0.00%| 100.00%| 0.00% 100.00(3-7 -40to -35 up to 5 to 10 Intermediat 4.50%) 4.5
Malus pumila Apple 1] 0.0% 0.00%| 100.00%| 0.00% 0.00% 100.00‘4'8 -30 to -25 up to 15 to 20 i >4.5% 7.5 Y Y
Thuja occidentalis Arborvitae-Eastern 40, 1.0%| 2.50% 5.00%| 90.00% 2.50% 300.00'2-7 -50 to -45 up to 5 to 10 Intolerant Intolerant <4.5% 2.5
Fraxinus sp. Ash 120.00 Intermedi: Intolerant >4.5% 7.5
Fraxinus nigra Ash-Black 1] 0.0% 0.00% 0.00%| 100.00%| 0.00% 2-5 Yes -50 to -45 up to -15 to -10 |Tolerant Intolerant >4.5% 75
Fraxinus pennsylvanica Ash-Green 99| 2.4%| 13.20%| 26.20%| 48.50%| 12.10% 120.00{3-9a -40 to -35 up to 20 to 25 Tolerant Moderate >4.5% 75
Ptelea trifoliata Ash-Wafer 250.00(4-9a -30 to -25 up to 20 to 25 intolerant |Tolerant <4.5% 2.5
Fraxinus americana Ash-White 128 3.1%| 12.50%| 40.00%| 24.30%| 23.20% 260.00(3-9a -40 to -35 up to 20 to 25 Intermediat Intolerant >4.5% 7.5 Y
Populus gr i Aspen-Bigtooth 70.00 Yes Yes -50 to -45 up to -15t0 -10 |Intolerant Intolerant >4.5% 75 Y Yes
Populus tr Aspen-Quaking 65| 1.6%| 9.23% 7.69%| 80.00% 3.08% 70.00(2-6 Yes -50 to -45 up to -5 to 0 Intermediat Intolerant >4.5% 7.5 Y Yes
Tilia americana Basswood 20| 0.5% 0.00%| 15.00%| 80.00% 5.00% 100.00(3-8 -40 to -35 up to 15 to 20 Intolerant Intolerant >4.5% 7.5 Y
Fagus sp Beech 225.00 Tolerant >4.5% 7.5 Y Yes
Fagus grandifolia Beech-American 7| 0.2%, 0.00%| 14.29%| 85.71% 0.00% 300.00(3-8 -40 to -35 up to 15 to 20 Tolerant Intolerant >4.5% 7.5 Y Y Yes
Fagus sylvatica Beech-European 24 0.6% 0.00% 0.00%| 95.83% 4.17% 225.00(4-7 -30 to -25 up to 5 to 10 Tolerant >4.5% 7.5 Y Yes
Betula sp Birch 2| 0.0% 0.00% 0.00%| 100.00%| 0.00% 30.00 Intermediate Intolerant >4.5% 7.5 Y Y
Betula pendula Birch-European White 1] 0.0% 0.00% 0.00%| 100.00%| 0.00% 30.00|3-6 Yes -40to -35up to-5to 0 Intolerant Intolerant >4.5% 7.5 Y Y
Betula populifolia Birch-Gray 9| 0.2%| 11.11% 0.00%| 88.89% 0.00% 50.00(4-6 Yes -30 to -25 up to -5 to 0 Intolerant Intolerant >4.5% 7.5 Y Y
Betula papyrifera Birch-Paper 27| 0.7%| 14.81%| 18.52%| 66.67% 0.00% 30.00(3-6 Yes -40 to -35up to-5to 0 Intermediate Intolerant >4.5% 7.5 Y Y Y
Betula nigra Birch-River 83 2.0% 1.20%| 14.46%| 83.13% 1.20% 70.00{4-9a -30 to -25 up to 20 to 25 Intermediate Moderate >4.5% 7.5 Y Y
Acer negundo Boxelder 41 1.0%) 9.76%| 34.15%| 36.59%| 19.51% 75.00(3-8 -40to -35 up to 15t0 20 |Tolerant Tolerant >4.5% 7.5 Y Y
Aesculus glabra Buckeye-Ohio 1] 0.0%, 0.00% 0.00%| 100.00% 0.00% 90A00|4>7a -30to-25uptoOto S Intermediat Intolerant >4.5% 7.5 Y
cathartica Buckthorn-European 58] 1.4% 0.00%| 51.72%| 36.21%| 12.07% 3-7 -40to -35 up to 5 to 10 Intolerant <4.5% 2.5
frangula Buckthorn-Glossy 115 2.8% 3.48%| 67.83%) 8.70%| 20.00% 100.00(3-7 -40 to -35 up to 5 to 10 Intolerant <4.5% 2.5
Catalpa speciosa Catalpa-Northern 11 0.3% 0.00%| 27.27%| 72.73% 0.00% 100.00(4-8 -30 to -25 up to 15 to 20 Intolerant <4.5% 2.5
Cedrus libani Cedar of Lebanon 300.00{5b-10a -15 to -10 up to 30 to 35 Intolerant |Tolerant <4.5% 2.5
Cedrus atlantica Cedar-Atlas 2 0.0%| 50.00% 0.00%) 0.00%| 50.00% 300.00(6-8 -10 to -5 up to 15 to 20 Intolerant |Tolerant <4.5% 2.5
Prunus sp Cherry 34| 0.8%, 0.00%| 14.71%| 85.29% 0.00% 20.00] Intolerant d 4.50% 4.5 Y Yes
Prunus serotina Cherry-Black 74 1.8%| 14.86%| 35.14%| 45.95% 4.05% 100.00(3b-9a -35 to -30 up to 20 to 25 Intolerant >4.5% 75 Y Yes
Prunus serrulata Cherry-Flowering 80 1.9%| 11.25%| 27.50%| 50.00%| 11.25% ZD,OOE)-Sa -15 to -10 up to 20 to 25 Intolerant 4.50%) 4.5 Y Yes
Prunus X incamp Cherry-Okame 20.00{6b-9 -5 to O up to 25 to 30 Intolerant 4.50%) 4.5 Y Yes
Prunus a Cherry-Pin 7| 0.2% 0.00%| 28.57%| 71.43% 0.00% 30.00[2-5 Yes Yes -50 to -45 up to -15 to -10 _|Intolerant Tolerant >4.5% 7.5 Y Yes
Prunus sargentii Cherry-Sargent 20.00{5-8a -20to -15 up to 10to 15 Intolerant [Tolerant 4.50%) 4.5 Y Yes
Prunus subhirtella Cherry-Weeping 4 0.1% 0.00%| 25.00%| 75.00% 0.00% 30.00(5-8 -20 to -15 up to 15 to 20 Intolerant 4.50%) 4.5 Y Yes
Prunus x yedoensis Cherry-Yoshino 20.00[5b-8a -15t0 -10 up to 10to 15 Intolerant d 4.50%) 4.5 Y Yes
Castanea dentata Chestnut-American 100.00[4-8 30t0-25upto 15t0 20 _|intolerant >4.5% 75 o
Prunus virginiana Chokecherry-Common 30.00{2-6 Yes -50 to -45 up to -5 to 0 Intolerant >4.5% 7.5 - Y
Gymnocladus dioicus Coffeetree-Kentucky 7 0.2% 0.00% 0.00%| 100.00% 0.00% 250.00(3b-8 -35 to -30 up to 15 to 20 Intolerant <4.5% 2.5
n Corktree-Amur 12 0.3% 0.00%| 25.00%| 75.00% 0.00% 75.00{3b-8 -35 to -30 up to 15 to 20 Intolerant |Tolerant <4.5% 2.5
Malus sp Crabapple-Flowering 143 3.5% 2.10%| 30.07%| 52.45%| 15.38% 100.00':83 -30 to -25 up to 10to 15 Intolerant >4.5% 7.5 Y
Cornus sp Dogwood 100.00] Intolerant Intolerant _ |>4.5% 75 Y Y Yes
Cornus mas Dogwood-Corneliancherry 100.00(5-8a -20to -15 up to 10to 15 Intolerant Moderate >4.5% 7.5 Y Y Yes
Cornus florida Dogwood-Flowering 35 0.9% 0.00%| 17.14%| 74.29% 8.57% 125.00(5-9a -20 to -15 up to 20 to 25 Intolerant Intolerant >4.5% 7.5 H Y Y Yes
Cornus kousa Dogwood-Kousa 26 0.6% 0.00%| 30.77%| 69.23% 0.00% 100.00(5-8 -20 to -15 up to 15 to 20 Intolerant Moderate >4.5% 7.5 Y Y Yes
Cornus alternifolia Dogwood-Pagoda 100.00(3-7 -40 to -35 up to 5 to 10 Intolerant Moderate >4.5% 7.5 Y Y Yes
Ulmus ljaponica x Elm 100.00|5-8 -20to-15upto 15t0 20  |Tolerant Tolerant >4.5% 7.5 Y
Ulmus sp Elm 27| 0.7%, 7.41%| 18.52%| 48.15%| 25.93% 100.00 Intermediate Tolerant >4.5% 7.5 Y
Ulmus americana Elm-American 127 3.1% 5.51%| 30.71%| 58.27% 5.51% 175.00(2-9 -50 to -45 up to 25 to 30 Intermediate Tolerant >4.5% 7.5 Y Y
Ulmus parvifolia Elm-Chinese 4 0.1% 0.00%| 50.00%| 50.00% 0.00% 100.00(5b-10a -15 to -10 up to 30 to 35 Intermediate Moderate >4.5% 7.5 Y Yes
Ulmus glabra Elm-Scotch 2 0.0% 0.00% 0.00%| 50.00%| 50.00% 150.00(4-6 Yes -30to -25upto-5to 0 Tolerant Tolerant >4.5% 7.5 Y
Ulmus pumila Elm-Siberian 9 0.2% 0.00%| 11.11%| 77.78%| 11.11% 150.00(5-9 -20 to -15 up to 25 to 30 Intolerant Tolerant >4.5% 7.5 Y
Ulmus rubra Elm-Slippery 12| 0.3% 0.00%| 33.33%| 66.67% 0.00% 200.00(3-9 -40 to -35 up to 25 to 30 Intermediate Moderate >4.5% 7.5 H Y Y
i i 25.00|4-7 -30to -25 up to 5 to 10 Intolerant Moderate <4.5% 2.5
sp Euonys 50.00) Intolerant [Tolerant <4.5% 2.5
Chamaecyparis _ |sp Falsecypress 7 0.2%| 0.00%| 0.00%| 85.71%| 14.29% 100.00 Intermedia <4.5% 25
Chamaecyparis obtusa Falsecypress-Hinoki 28] 0.7% 0.00% 3.57%| 96.43% 0.00% 100.00{5-8a -20to -15 up to 10to 15 ntermedi Moderate <4.5% 2.5
Chamaecyparis | pisifera Falsecypress-Sawara 1] 0.0%| 0.00%| 0.00%| 100.00%| 0.00% 100.00[5-8a 20t0-15upto 10t0 15 |Intermediats <4.5% 25
Abies sp Fir 125.00 Intolerant Intolerant 4.50%) 4.5 Y
Abies Fir-Balsam 1] 0.0% 0.00% 0.00%| 100.00%| 0.00% 125.00(3-5 Yes Yes -40 to-35 up to -15 to -10 _|Intermediat Intolerant 4.50%) 4.5 Y
Fir-Douglas 3 0.1% 0.00% 0.00%| 33.33%| 66.67% 750.00(5-6 Yes -20to -15up to-5to 0 Intolerant Intolerant 4.50%) 4.5 -
Abies concolor Fir-White 2 0.0% 0.00%| 50.00%| 50.00% 0.00% 150.00(3-7 -40 to -35 up to 5 to 10 Intolerant 4.50%) 4.5 Y
Chi virginicus Fringetree-White 30.00(3-9 -40 to -35 up to 25 to 30 Intermediate Moderate <4.5% 2.5
Ginkgo biloba Ginkgo 23] 0.6% 0.00% 4.35%| 95.65% 0.00% 250.00(3-8a -40 to -35 up to 10 to 15 Intolerant Tolerant <4.5% 25
Koelreuteria paniculata Goldenraintree-Panicled 9| 0.2% 0.00%| 33.33%| 66.67% 0.00% 100.00(5b-9 -15 to -10 up to 25 to 30 Intolerant Moderate >4.5% 7.5 Y Yes
Celtis occidentalis Hackberry 10 0.2% 0.00% 0.00%| 100.00%| 0.00% 150.00(3-9 -40to -35 up to 25t0 30 |Tolerant Tolerant >4.5% 7.5 Y
Crataegus sp. Hawthorn 20, 0.5% 5.00%| 40.00%| 50.00% 5.00% 100.00 Intolerant Tolerant >4.5% 75
Tsuga canadensis Hemlock-Canadian 40) 1.0% 5.00%| 20.00%| 57.50%| 17.50% 450.00|4-7a -30to -25uptoOto 5 Intolerant Intolerant >4.5% 7.5
Tsuga caroliniana Hemlock-Carolina 100.00(6-7 -10to -5 up to 5 to 10 Intolerant Intolerant >4.5% 7.5
Carya sp. Hickory 200.00 Intolerant Tolerant 4.50%) 4.5 Y Yes
Carya Hickory-Mockernut 22| 0.5%| 13.64% 4.55%| 81.82% 0.00% 200.00(4-9 -30 to -25 up to 25 to 30 Intolerant Tolerant 4.50%) 4.5 Y Yes
Carya ovata Hickory-Shagbark 10 0.2% 0.00% 0.00%| 100.00%| 0.00% 250.00(5-8a -20 to -15 up to 10 to 15 Intolerant Moderate 4.50%) 4.5 Y Yes
llex sp. Holly 1] 0.0% 0.00% 0.00%| 100.00%| 0.00% 100,001 Intermediate Tolerant <4.5% 2.5
llex opaca Holly-American 22 0.5% 0.00% 0.00%| 100.00%| 0.00% 100.00[5b-9 -15 to -10 up to 25 to 30 Intermediate Moderate <4.5% 2.5
Gleditsia triacanthos Honeylocust-Thornless Common 230 5.6%) 1.00%| 21.00%| 73.00%, 5.00% 120.00(3-8a -40 to -35 up to 10 to 15 Intermediate Tolerant 4.5% 4.5 Y
Ostrya virginiana Hophornbeam-American 1] 0.0%, 0.00% 0.00%| 100.00% 0.00% 140.00(3-9a -40 to -35 up to 20 to 25 Intermediat >4.5% 7.5
Carpinus sp Hornbeam 80.00 Intermediat Intolerant <4.5% 2.5
Carpinus caroliniana Hornbeam-American 1] 0.0%, 0.00% 0.00%| 100.00% 0.00% 80.00{3-9a -40 to -35 up to 20 to 25 I Intolerant 4.50%) 7.5
Carpinus betulus Hornbeam-European 6) 0.1% 0.00%| 16.67%| 83.33% 0.00% 80.00(4-7 -30to -25 up to 5 to 10 Intermediate _[[Tolerant <4.5% 2.5
Aesculus hippocastanum Horsechestnut 8| 0.2% 0.00%| 37.50%| 62.50% 0.00% 75.00|4-7 -30to -25up to 5to 10 Intermedi >4.5% 7.5 Y
Aesculus X carnea Horsechestnut-Red 1] 0.0% 0.00% 0.00%| 100.00%| 0.00% 75.00{5-7 -20 to -15 up to 5 to 10 Intermediat >4.5% 7.5 Y
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Present in Middlesex County (Within 250 Miles of Middlesex County in 2014 -OR- Could be present by 2030 \Within 750 Miles From Mid{Farther Than 750 Miles From Middlesex County in 2014 -OR-Currently overseas
1 EFFECT OF " TeaTSress
Summary THESE SPECIES joleance
Pest/Disease Annual Adjusted WITHIN THE p(:::r:'; American
Total outside | CUtside Mortality Level by | Pest/Disease Annual STUDY TIME — plan; e
Count in| % of Sample % Dead | % Fair | % Good | % Poor Average Hardiness Zones| i Average Annual Extreme Flood 2030 (change up or Mortality Level by Balsam | Beech e Sirex Pear Spotted | Bacterial | Velvet | PERIOD (2019- | Aspen hardiness | e Society
Genus Species Comm_Name 5% Population C i iti iti ondition’ Lifespan (Cambridge in Zone 6b Zone7a Minimum Temp (USDA) Tolerance Drought Final|  down from 4.5% 2030 (2.5,4.5,7.5 Wooly Leaf |Oak Wilt Beetle Pine Wood | Trellis |Lanternfl| Leaf |longhorn 2070) Leafmin Em zone's | Plant Heat-
in in Sample Zone 6b) N (assume Summary based on adjusted upward for Adelgid | Disease Beetle Wasp Rust y Scorch |ed beetlel UNKNOWN DUE| er N
Sample in 2018? Disease southern Zone
in 2070)? pest/disease load, species that will be TO limit? - Rating
based on red and gone by 2030) UNCERTAINTIES
tolerant,
orange columns) OF SPREAD intermedia
MECHANISMS N
Hydrangea arborescens Hydrangea 2| 0.0%| _ 0.00%| 50.00%| 50.00%| _ 0.00%| 50.00[4-9 -30 to -25 up to 25 to 30 |[Moderate _[<4.5% 25
Juniperus lﬂ) Juniper 1] 0.0%) 0.00% 0.00%| 100.00%| 0.00% 150.00 <4.5% 2.5 Y
Cercidi j i Katsuratree 12 0.3%| 0.00%| 41.67%| 33.33%| -25 to -20 up to 15 to 20 >4.5% 7.5 Y
Laburnum sp Laburnum -15to -10 up to 5 to 10 <4.5% 2.5
Lari sp. Larch >4.5% 7.5
Syringa sp Lilac Intolerant Moderate <4.5% 2.5
Syringa vulgaris Lilac-Common 2 0.0%] 0.00% 0.00%| 100.00%) -40 to -35 up to 5 to 10 Intolerant Moderate <4.5% 2.5
Syringa reticulata Lilac-Japanese Tree 17 0.4%| __0.00%| 47.06%| 47.06% 30to-25upto0to5 Intolerant Moderate  |<4.5% 25
Tilia europaea Linden-European -40 to -35 up to 5 to 10 Intolerant >4.5% 7.5
Tilia cordata Linden-Littleleaf 75) 1.8% 1.33%| 13.33%| 73.33%, -30to-25uptoOto 5 i >4.5% 75
Tilia tomentosa Linden-Silver 20| 0.5%) 5.00%| 40.00%| 50.00% -25t0 -20 up to 10to 15 Intolerant Moderate >4.5% 7.5
Robinia i Locust-Black 72 1.7%| 20.83%| 31.94%| 41.67%) -30 to -25 up to 15 to 20 Intolerant Tolerant <4.5% 25 Yes
Maackia amurensis Maackia-Amur 4 0.1%) 0.00%| 25.00%| 75.00% -40 to -35 up to 5 to 10 Intolerant Tolerant <4.5% 2.5
Magnolia [sp Magnolia 7 0.2%| 14.29% 0.00%| 85.71%) Intolerant Intolerant <4.5% 2.5 Yes
i macrophylla Magnolia-Bigleaf 1] 0.0%| 0.00% 0.00%| 100.00%| -15 to -10 up to 15 to 20 Intolerant Moderate <4.5% 2.5 Yes
Magnolia x soulangiana Magnolia-Saucer S| 0.1%) 0.00%| 20.00%| 80.00% -20 to -15 up to 20 to 25 Intolerant <4.5% 2.5 Yes
i x stellata ia-St 18] 0.4%)| 0.00%| 27.78%| 72.22% -30 to -25 up to 25 to 30 Intolerant Intolerant <4.5% 25 Yes
Acer [sp Maple 2| 0.0%) 0.00%| 100.00%| 0.00% Intolerant >4.5% 7.5 Y Y Yes
Acer ginnala Maple-Amur 40 to -35 up to 15 to 20 >4.5% 75 Y Y Yes
Acer nigrum Maple-Black -30 to -25 up to 15 to 20 Intolerant "‘Mnderaie >4.5% 7.5 Y Y Yes
Acer platanoides Maple-Crimson King Norway 9 0.2%] 0.00%| 11.11%| 88.89%] -35t0 -30 up to 5 to 10 Intolerant Tolerant >4.5% 7.5 Y Y Yes
Acer x freemanii Maple-Freeman 11 0.3%| 0.00%| 54.55%| 27.27% -20 to -15 up to 15 to 20 i >4.5% 7.5 Y Y Yes
Acer campestre Maple-Hedge 4 0.1%] 0.00%| 25.00%| 75.00% -20 to -15 up to 10 to 15 Intolerant Tolerant >4.5% 7.5 Y Y Yes
Acer Maple-Japanese 34 0.8%) 0.00%| 17.65%| 79.41% -15 to -10 up to 15 to 20 |Int0|erant >4.5% 7.5 Y Y Yes
Acer platanoides Maple-Norway 450 10.9% 2.22%| 30.22%| 56.67%] -30to -25uptoOto 5 |Into|erant Tolerant >4.5% 7.5 Y Y Yes
Acer griseum Maple-Paperbark 7, 0.2%| 0.00%| 28.57%| 42.86% -30to -25up to 5 to 10 >4.5% 7.5 Y Y Yes
Acer rubrum Maple-Red 216 5.2% 3.70%| 25.93%| 61.57% -30to -25upto 25t030  |Tolerant Intolerant >4.5% 7.5 Y Y Y Yes
Acer saccharinum Maple-Silver 33 0.8%) 3.03%| 21.21%| 69.70% -40to -35 up to 25t0 30 |Tolerant | Moderate >4.5% 7.5 Y Y Yes
Acer saccharum Maple-Sugar 209 5.1% 1.91%| 14.83%| 77.99% -40 to -35 up to 10 to 15 i H_Inmlerant >4.5% 7.5 Y Y Y Yes
Acer pseudoplatanus Maple-Sycamore 26/ 0.6%] 7.69%| 50.00%| 34.62%] -20 to -15 up to 5 to 10 Intolerant Moderate >4.5% 7.5 Y Y Yes
Acer tataricum Maple-Tatarian -40 to -35 up to 15t0 20 |Intolerant Tolerant >4.5% 7.5 Y Y Yes
Acer buergeranum Maple-Trident 90.00{4b-9 -25 to -20 up to 25 to 30 Intolerant Moderate >4.5% 7.5 Y Y Yes
Albizia ljulibrissin Mimosa 1] 0.0%| 0.00% 0.00%| 100.00% 0.00% 20.00{6b-9b -5to 0 up to 25 to 30 >4.5% 7.5 Y Yes
Sorbus alnifolia Mountain Ash-Korean 25.00{4-7a -30to-25upto0to 5 >4.5% 7.5 Y Y
Morus sp Mulberry Intolerant [Tolerant 4.50%) 45 Y Y
Morus rubra Mulberry-Red 23] 0.6%| 0.00%| 26.09%| 69.57% -20 to -15 up to 25 to 30 Intermediate Tolerant 4.50%) 4.5 | | Y Y
Morus |a_|ba Mulberry-White 17| 0.4%| 5.88%| 23.53%| 47.06%] -30 to -25 up to 25 to 30 Intolerant Tolerant 4.50%) 4.5 Y Y
Quercus sp Oak >4.5% 7.5 Y Y Yes
Quercus prinus Oak-Chestnut 2 0.0%] 0.00% 0.00%| 100.00% -20 to -15 up to 20 to 25 |Into|eran( “Moderate >4.5% 7.5 Y Y Yes
Quercus velutina Oak-Eastern Black 2 0.0%| 0.00%| 100.00% 0.00% -40 to -35 up to 25 to 30 Intolerant Intolerant >4.5% 7.5 Y Y Y Yes
Quercus robur Oak-English 3| 0.1%) 0.00% 0.00%| 100.00%| -20 to -15 up to 15 to 20 |Into|erant |ITolerant >4.5% 7.5 Y Y Yes
Quercus rubra Oak-Northern Red 196 4.8%) 2.55%| 26.02%| 68.37% -20to -15 up to 10 to 15 Intolerant Intolerant >4.5% 7.5 Y Y Y Yes
Quercus lyrata Oak-Overcup -10 to -5 up to 20 to 25 Tolerant Moderate >4.5% 7.5 Y Y Yes
Quercus palustris Oak-Pin 110 2.7% 2.73%| 21.82%| 70.91%] -30to -25 up to 10to 15 |Tolerant Moderate >4.5% 7.5 Y Y Y Yes
Quercus stellata Oak-Post -10 to -5 up to 20 to 25 Intolerant Tolerant >4.5% 7.5 Y Y Yes
Quercus coccinea Oak-Scarlet 1 0.0%] 0.00% 0.00%) 0.00% -20 to -15 up to 15 to 20 >4.5% 75 Y Y Y Yes
Quercus imbricaria Oak-Shingle -20 to -15 up to 10 to 15 >4.5% 7.5 Y Y Yes
[Quercus bicolor (Oak-Swamp White 16| 0.4%| 0.00%| 18.75%| 75.00%| -30 to -25 up to 15 to 20 >4.5% 7.5 Y Y Y Yes
Quercus alba Oak-White 8| 0.2%) 0.00%| 25.00%| 62.50% -35 to -30 up to 15 to 20 Intolerant Intolerant >4.5% 7.5 Y Y Y Yes
Quercus phellos Oak-Willow 1] 0.0%) 0.00% 0.00%| 100.00%| -10 to -5 up to 25 to 30 Tolerant Moderate >4.5% 7.5 Y Y Y Yes
Sophora [iaponica Pagodatree-Japanese 19 0.5%) 0.00%| 21.05%| 78.95% -20to -15 up to 10to 15 Intermediate _|{Tolerant <4.5% 2.5
Parrotia persica Parrotia-Persian -20to-15upto 15t0 20 _[Intolerant H_Tuleram <4.5% 25 | |
Prunus persica Peach -15 to -10 up to 15 to 20 Intolerant Moderate 4.50%) 4.5 Y Yes
Pyrus sp Pear |Intolerant Moderate  |>4.5% 75 Y
Pyrus calleryana Pear-Callery 53] 1.3% 1.89%| 22.64%| 69.81%) -20 to -15 up to 20 to 25 >4.5% 7.5 | Y Yes
Pyrus communis Pear-Common 1] 0.0%| 0.00% 0.00%| 100.00% 0.00% -30 to -25 up to 15 to 20 Intolerant Moderate >4.5% 7.5 Y
Pinus [sp Pine Ilntolerant Ilnlolerant >4.5% 7.5 Y Y Y Y
Pinus nigra Pine-Austrian 24 0.6%) 0.00%| 33.33%| 66.67% 0.00% -20 to -15 up to 10 to 15 Intolerant Moderate >4.5% 7.5 Y Y Y Y
Pinus strobus Pine-Eastern White 60| 1.5%| 20.00%| 13.33%| 63.33%) 3.33% -35t0 -30 up to 5 to 10 Intolerant H_Inmlerant >4.5% 7.5 Y Y Y Y
[Pinus banksiana Pine-Jack 1 0.0%] 0.00%| 100.00%, 0.00% 0.00% Yes -50 to -45 up to -5 to 0 Intolerant Moderate >4.5% 7.5 Y Y Y Y
Pinus parviflora Pine-Japanese White -25t0-20upto0to 5 Intolerant Moderate >4.5% 7.5 Y Y Y Y
Pinus mugo Pine-Mugo 1 0.0%! 0.00% 0.00%| 100.00% -50 to -45 up to 5 to 10 Intolerant Moderate >4.5% 7.5 Y Y Y Y
Pinus 'ﬁosa Pine-Red Yes Yes -50 to -45 up to -15t0 -10_|Intolerant >4.5% 7.5 Y Y Y Y
Pinus sylvestris Pine-Scotch 4 0.1%) 0.00% 0.00%| 100.00%| -40 to -35 up to 10to 15 Intermediate >4.5% 7.5 Y Y Y Y
Sciadopitys verticillata Pine-Umbrella -20t0-15upto10to15 | 1l <4.5% 25
Platanus |x acerifolia Planetree-London 37 0.9%| 0.00%| 29.73%| 54.05%| 16.22% 1oo,oo|i-9a -20 to -15 up to 20 to 25 [Tolerant >4.5% 75 [ Y Y
Prunus |cerasifera Plum-Purple Leaf 5| 0.1%) 0.00%| 20.00%| 80.00% 0.00% 20.00{5b-8a -15 to -10 up to 10 to 15 Intolerant Moderate >4.5% 7.5 Y Yes
Populus |ﬂ) Poplar Intermediate Moderate >4.5% 7.5 Y Y
Populus nigra Poplar-Black (4010 35up t020t0 25 |Intolerant Intolerant __ |>4.5% 75 Y Y
Populus deltoides Poplar-Eastern 32| 0.8%] 3.13%| 15.63%| 65.63%] -40 to -35 up to 25to 30 |Tolerant Moderate >4.5% 7.5 Y Y
Cercis. i Redbud-Eastern 13| 0.3%| 0.00%| 15.38%| 84.62% -25 to -20 up to 20 to 25 Intolerant Tolerant >4.5% 7.5 Yes
Juniperus virginiana Redcedar-Eastern 40| 1.0%| 7.50%| 57.50%| 25.00% -50 to -45 up to 25 to 30 Intermediate Tolerant <4.5% 2.5 Y
Thuja plicata Redcedar-Western 24 0.6%)| 4.17% 4.17%| 87.50% -10 to -5 up to 10 to 15 Intolerant Moderate <4.5% 2.5
glyp i | Dawn (20t0-15upto 15t0 20 |Intolerant Moderate  |<4.5% 25
Iﬂ) Fhododenron 1] 0.0%|  0.00% 0.00%]_100.00% Intermediate _|{Moderate <4.5% 25
i Rubber Tree-Hardy 25t0 20upt05t010 _ |Intolerant Tolerant <4.5% 2.5
angustifolia Russian Olive 1] 0.0%] 0.00% 0.00%) 0.00% -40 to -35 up to 15 to 20 Intolerant Tolerant <4.5% 2.5
albidum Sassafras -20 to -15 up to 20 to 25 |Int0|erant Tolerant <4.5% 2.5
[Amelanchier viceberry 10| 0.2%] 0.00%| 60.00%| 40.00%| [intermediate mntoleranl <4.5% 25
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Present in Middlesex County (Within 250 Miles of Middlesex County in 2014 -OR- Could be present by 2030 \Within 750 Miles From Mid{Farther Than 750 Miles From Middlesex County in 2014 -OR-Currently overseas
1 EFFECT OF " TeaTSress
Summary THESE SPECIES joleance
Pest/Disease Annual Adjusted WITHIN THE p(:::r:'; American
Total outside | CUtside Mortality Level by | Pest/Disease Annual STUDY TIME — plan; e
%Dead | % Fair | % Good | % Poor Hardiness Zones| i Flood 2030 (change up or | Mortality Level by Balsam | Beech Sirex Pear | Spotted | Bacterial | Velvet | PERIOD (2019- | Aspen .
. Count in| % of Sample 5 " . o Average N N Average Annual Extreme . Spruce N hardiness | e Society
Genus Species Comm_Name 5% Population C ondition’ Lifespan (Cambridge in Zone 6b Zone7a Minimum Temp (USDA) Tolerance Drought Final|  down from 4.5% 2030 (2.5,4.5,7.5 Wooly Leaf |Oak Wilt Beetle Pine Wood | Trellis |Lanternfl| Leaf |longhorn 2070) Leafmin Em zone's | Plant Heat-
in in Sample Zone 6b) N (assume Summary based on adjusted upward for Adelgid | Disease Beetle Wasp Rust y Scorch |ed beetlel UNKNOWN DUE| er N
Sample in 2018? Disease southern Zone
in 2070)? pest/disease load, species that will be TO limit? - Rating
based on red and gone by 2030) UNCERTAINTIES
tolerant,
orange columns) OF SPREAD intermedia
MECHANISMS N
Amelanchier x grandiflora Serviceberry-Apple 40.00{4-7 -30 to -25 up to 5 to 10 Intermediate WModerate <4.5% 2.5
lanchier arborea Serviceberry-Downy 15| 0.4%| 0.00% 6.67%| 93.33%| 0.00% 40.00(5-8 -20 to -15 up to 15 to 20 i Intolerant <4.5% 25
Halesia sp Iverbell 100.00 Intolerant Intolerant <4.5% 2.5
Halesia Ic—aro\ina erbell-Carolina 3 0.1%| 0.00% 0.00%| 100.00% 0.00% 100.00{5-8 -20 to -15 up to 15 to 20 Intolerant Intolerant <4.5% 2.5
Cotinus sp Smoketree |Intermed te Tolerant >4.5% 7.5
Cotinus obovatus Smoketree-American 7| 0.2%) 0.00%| 57.14%| 42.86% -20 to -15 up to 15 to 20 i Tolerant >4.5% 7.5
Cotinus |coggygria Smoketree-Common 6) 0.1%) 0.00% 0.00%| 100.00%| -15 to -10 up to 15 to 20 Intermediate Tolerant <4.5% 2.5
Styrax ljaponicus Japanese -20 to -15 up to 25 to 30 Intolerant WModerate <4.5% 2.5 Y
Oxydendrum L_rhoreum Sourwood -20 to -15 up to 20 to 25 Intolerant Moderate >4.5% 7.5
Picea |ﬂ) Spruce 3 0.1%) 0.00% 0.00%| 100.00%| >4.5% 7.5 Y Y Y
Picea mariana Spruce-Black Yes -50to -45up to-5to 0 >4.5% 7.5 Y Y Y
Picea pungens Spruce-Colorado 13 0.3%| 0.00%| 53.85%| 30.77% -30to -25 up to 5 to 10 >4.5% 7.5 Y Y Y
Picea abies Spruce-Norway 46 11%|  6.50%| 28.26% 56.52% 45t0 40upto0to5 [intolerant >4.5% 75 o v Y Y
Picea orientalis Spruce-Oriental 1] 0.0%) 0.00% 0.00%| 100.00%| -20to -15 up to 5 to 10 Intolerant >4.5% 7.5 Y Y Y
Picea rubens Spruce-Red 1) 0.0%! 0.00%| 100.00% 0.00% Yes -50 to -45 up to -5 to 0 Intolerant >4.5% 7.5 Y Y Y
Picea glauca Spruce-White 4 0.1%| 0.00%|  0.00%| 100.00% Yes 550 to -45 up to -5 t0 0 Intolerant >4.5% 75 Y Y Y H
Stewartia [sp Stewartia Intolerant <4.5% 25
Li Sweetgum 14| 0.3%) 0.00% 7.14%| 85.71%| -15 to -10 up to 30 to 35 Tolerant >4.5% 7.5 Y Yes
Platanus occidentalis Sycamore 5 0.1%|__0.00%| _0.00%| 100.00%| 25t0-20up 0 20t0 25 |Tolerant >4.5% 75 | Y Y Y
Larix laricina [Tamarack 6) 0.1%) 0.00%| 66.67%| 33.33% Yes Yes -50 to -45 up to -15t0 -10 |Tolerant >4.5% 7.5
Ailanthus altissima | Tree-of-Heaven 122 3.0% 7.38%| 18.85%| 70.49% -20 to -15 up to 10 to 15 Intolerant Tolerant 4.50%) 4.5 Y
Liriodendron tulipifera Tuliptree 10 0.2%) 0.00% 0.00%|_100.00% -20 to -15 up to 20 to 25 Intolerant HModerate 4.50%)| 4.5 Y Yes
Nyssa sylvatica [Tupelo-Black 4 0.1%| 25.00%| 0.00%| 75.00% 25 to 20 up to 25 to 30 i H_Muderate >4.5% 75 H Y
Viburnum [sp Viburnum 4 0.1%) 0.00% 0.00%| 100.00%| Ilntermedia(e Moderate <4.5% 2.5
uglans nigra Walnut-Black 29| 0.7%| _ 3.45%| 10.34%| 79.31%) -20 to -15 up to 20 to 25 i Moderate _ |>4.5% 75 | | Y Y Yes
uglans regia \Walnut-English 1] 0.0%] 0.00% 0.00%| 100.00%) -20 to -15 up to 25 to 30 Intolerant Moderate >4.5% 7.5 - - Y Yes
Salix sp Willow 20| 0.5%| 0.00%| 30.00%| 45.00%| -50to -45up to 20to 25 |Tolerant Moderate >4.5% 7.5 Y Y Y Y
[Salix nigra Willow-Black 30t0-25up 0 25t0 30 _|Tolerant Moderate _[>4.5% 75 H Y Y Y Y
Salix 'Tscolor Willow-Pussy 4 0.1%) 0.00%| 50.00%| 50.00% 0.00% -50 to -45 up to 5 to 10 Tolerant Intolerant >4.5% 7.5 Y Y Y Y
Salix |haby\onica Willow-Weeping 2| 0.0%) 0.00% 0.00%| 100.00%| 0.00% 70.00(6-8 -10 to -5 up to 15 to 20 Tolerant Tolerant >4.5% 7.5 Y Y Y Y
Salix alba \Willow-White 11 0.3%] 0.00%| 45.45%| 54.55%| 0.00% 70.00{2-8 -50 to -45 up to 15t0 20 |Tolerant Intolerant >4.5% 7.5 H Y Y Y Y
sp Witchhazel 1 0.0%) 0.00% 0.00%| 100.00%| 0.00% Intolerant Moderate <4.5% 2.5
Cladrastis kentukea Yellowwood 2 0.0%] 0.00% 0.00%| 100.00%) 0.00% -30 to -25 up to 15 to 20 Intolerant Moderate <4.5% 2.5
Taxus sp Yew 8| 0.2%| 0.00% 0.00%| 100.00% 0.00% Intolerant Moderate 4.50%| 4.5
Taxus cuspidata Yew-Japanese 13 0.3%! 0.00%| 15.38%| 84.62% 0.00% -30 to -25 up to 5 to 10 Intolerant Moderate 4.50%) 4.5
Zelkova serrata Zelkova 24 0.6%) 0.00%| 29.17%| 70.83% 0.00% -20 to -15 up to 15 to 20 <4.5% 2.5
(Aesculus flava (octandra) Buckeye-Yellow Intolerant Y
Carya |glabra Hickory-Pignut 4-9 Intolerant Tolerant Y Y
Corylus corluna Hazel-Turkish 4-7 i Tolerant
Eucommia ulmoides Hardy Rubber Tree 4-7 Intolerant Tolerant Y
Quercus acutissima Oak-Sawtooth 6-9 |Into|erant Moderate H Y Y Y
[Quercus dentata (Oak-Daimyo _ |Into|erant llntolerant Y Y
Quercus frainetto Oak-Hungarian 6-8 Intolerant Intolerant Y Y
Quercus macrocarpa Oak-Bur 3-8 Intermediate Tolerant Y Y Y
Quercus gii Oak-Chinkapin 5-7 Intolerant Tolerant Y Y Y
Quercus shumardii Oak-Shumard 5-9 i Tolerant Y Y Y
Quercus texana Oak-Nuttall 6- Intermediate _|{Intolerant Y Y Y
Taxodium distichum Baldcypress X Tolerant Intolerant
Taxodium distichum var. imbricatum |Pondcypress 5-¢ Tolerant Intolerant
Tilia x euchlora Linden-Caucasian 38 intolerant intolerant H v
Cryptomeria [japonica 'Yoshino' Cryptomeria-Yoshino 58 Intolerant Moderate
Acer truncatum x A. platanoides Maple-Shantung-Norway Hybrid _ Intermediate Tolerant Y Y Y
Carpinus [japonica Hornbeam-Japanese 4-9 i Intolerant
Acer truncatum Maple-Shantung 4-8 Ilntermedia(e Tolerant Y Y Y
Chi retusus Fringetree-Chinese 5-9 i Moderate
Syringa pekinensis Lilac-Peking 3-7 Intolerant Moderate
Cornus X Rutban Dogwood-Hybrid Flowering 59 |Into|erant Intolerant Y
Crataegus crus-galli var inermis Hawthorn-Thornless Cockspur 3-7 |Into|erant Tolerant
Crataegus phaenopyrum Hawthorn-Washington 38 T
Crataegus punctata 'Ohio Pioneer' Hawthorn-Ohio Pioneer 4-7 Intolerant Tolerant
Crataegus viridis 'Winter King' Hawthorn-Winter King 4-7 Intolerant Tolerant
Crataegus x lavallei Hawthorn-Lavalle 4-7 Intolerant [Tolerant
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CAMBRIDGE UFMP MODEL PARAMETERS

Cambridge Urban Forest - Conservative Climate Impact Model
Parameters for Establishing Baseline Mortality Levels and Mortality from an Extreme Event (from Janowiak et al. 2018)
Team Reviewed 8/9/2018; Team Revised 9/6/2018, 9/14/2018 & 10/4/2018

Baseline Mortality Model - Calibrate to Current Mortality Rates and Add Increased Pest/Disease Loading & Temperature Increas; Separate Pavement Trees from Residential/Park Trees; add Longevity Factor

Use
Parameter M::;T? Change in Parameter Metric Background Potential Effect Application in Model Data Source

i-Tree. 2018; Bartlett Tree Research
Laboratories. Research Laboratory
Technical Report. 2018;
https://ag.umass.edu/landscape/fact-
sheets/dogwood-anthracnose. UMASS
Extension. Dogwood Anthracnose.
Accessed 09/01/2018;
https://www.forestpests.org/vd/113.ht
ml. Forest Pest Insects in North America:
a Photographic Guide. Large Aspen
Tortrix. Accessed 09/01/2018;
https://www.apsnet.org/edcenter/introp
Assume an average baseline annual mortality rate p/lessons/Nematodes/Pages/PineWilt.as
Loss of species - hemlock (woolly across the urban forest of 4.5% (which includes px. The American Pathological Society.
adelgid), white pine (blister rust), ash [pest/disease effects). Decrease or increase the Pine Wilt Disease. Accessed 09/01/2018;
(emerald ash borer), etc. mortality level (to 2.5 or 6.5) for tree species based |http://entnemdept.ufl.edu/creatures/tre
on pest/disease load from the present time to 2030. |es/asian_ambrosia_beetle.htm. UF|IFAS.
Featured Creatures. Granulate Ambrosia
Beetle. Accessed 09/01/2018;
http://www.thousandcankers.com/.
Thousandcankers.com. Thousand
Cankers Disease. Accessed 09/01/2018;
http://pest.ceris.purdue.edu/pest.php?c
ode=INALQPA. Purdue University. Pest
Tracker. Velvet longhorned beetle.
Accessed 09/01/2018;
https://ag.umass.edu/landscape/fact-
sheets/spotted-lanternfly. UMASS
Extension. Spotted Lanternfly. Accessed
Ritps://hoTt.ITas.ufl.edu/database/trees7 |
trees_scientific.shtml. University of
Florida. Environmental Horticulture. 680
Tree Fact Sheets. Accessed 09/05/2018;
http://www.mortonarb.org/trees-
plants/search-trees/search-all-trees-and-
plants. The Morton Arboretum. Search
Trees and Plants. Accessed 09/05/2018;
https://www.arborday.org/trees/whattr
Use USDA Plant Hardiness Zone to identify species  |ee/easterntrees.cfm. Arbor Day

that currently are, or will be by 2070, outside the Foundation. Eastern & Central U.S. Trees.
hardiness zones for which they are rated. Remove [Accessed 09/05/2018;

currently out-of-zone species from the forest by http://www.missouribotanicalgarden.org
2030, and future out-of-zone species by 2070 /plantfinder/plantfindersearch.aspx.
Missouri Botanical Garden. Plant Finder.
Accessed 09/05/2018;
https://oregonstate.edu/dept/ldplants/.

Increasing severity of
existing pests & diseases; |Severity estimated for pest/disease load
potential for new pests & |from present time to 2030

diseases

Pests & Diseases Yes

Northward shift in plant hardiness zones Steady, gradual die-off of trees at
results in species with a northern distribution|south edge of range (e.g., aspen,
moving out of normal temperature ranges  |birch, spruce, fir); steady increase in
for that species; species hardiness zone species at center or north edge of
preference is compared to future hardiness [range (e.g., red maple red oak, black
zone locations in 2018 and 2070 cherry, Am. basswood)

Temperature Yes Increasing temperature
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Parameter

Use in
Model?

Change in Parameter

Metric Background

Potential Effect

Application in Model

Data Source

Temperature

Increasing temperature

Northward shift in plant hardiness zones
results in species with a northern distribution
moving out of normal temperature ranges
for that species; species hardiness zone
preference is compared to future hardiness
zone locations in 2018 and 2070

Steady, gradual die-off of trees at
south edge of range (e.g., aspen,
birch, spruce, fir); steady increase in
species at center or north edge of
range (e.g., red maple red oak, black
cherry, Am. basswood)

Use USDA Plant Hardiness Zone to identify species
that currently are, or will be by 2070, outside the
hardiness zones for which they are rated. Remove
currently out-of-zone species from the forest by
2030, and future out-of-zone species by 2070

Trees and Plants. Accessed 09/05/2018;
https://www.arborday.org/trees/whattr
ee/easterntrees.cfm. Arbor Day
Foundation. Eastern & Central U.S. Trees.
Accessed 09/05/2018;
http://www.missouribotanicalgarden.org
/plantfinder/plantfindersearch.aspx.
Missouri Botanical Garden. Plant Finder.
Accessed 09/05/2018;
https://oregonstate.edu/dept/ldplants/.
Oregon State University. Department of
Horticulture. Landscape Plants. Accessed
09/05/2018;
https://pfaf.org/user/Default.aspx.
Plants For A Future. Accessed
09/05/2018

Pavement Proximity

Yes

Not applicable

In proximity to pavement (street, parking lot,
drive, etc.) air temperatures in summer are
significantly higher than at locations away
from pavement (e.g., 90 F vs. 125 F). Salt
levels also build up in soil near pavement due
to winter snow removal. Trees near
pavement, therefore, are expected to have
high mortality rates than trees away from
pavement.

Not applicable

Use Cambridge impervious cover layer and remove
buildings, leaving streets, parking lots, drives, etc.
Buffer resulting pavement layer by 15 feet. Assign all
trees whose centroid is within the resulting
pavement + buffer an annual mortality rate 2
percentage points higher than the mortality rate due
to pest/disease loading (see above).

EarthWatch study 2011 reported higher
mortality rates of street trees versus non-
street trees, but regression model was
weakly predictive (low r2). Need other
citiations documenting shorter life of
trees near streets compared to
residential and park areas.

Longevity

Not applicable

An existing tree has expended part of its
lifespan and may die by 2070; shorter-lived
trees have the greatest potential to die by
2070

Not applicable

Use available sources to identify the average
longevity of tree species. Assume average age of
urban tree is 20 years and that some species will
grow only 50 more years to 2070. Remove all trees
at 2070 with average longevity less than 70 years (80
years?)

https://plants.usda.gov/java/. United
States Department of Agriculture.
Natural Resources Conseration Service.
Plants Database. Accessed 09/15/2018;
http://bigtree.cnre.vt.edu/lifespan.html.
Virginia BIG Trees. Lifespans of Common
Trees in Virginia. Accessed 09/15/2018;
Loehle. Tree life history strategies: the
role of defenses. Canadian Journal of
Forest Research. 1987;
https://www3.northern.edu/natsource/C
ontent2.htm. Northern State University.
The Natural Source. Accessed
09/15/2018;
https://www.srs.fs.usda.gov/pubs/misc/
ag_654/volume_2/vol2_table_of_conten
ts.htm. United States Department of
Agriculture Forest Service. Volume 2:
Hardwoods. Accessed 09/15/2018;
https://www.feis-
crs.org/feis/faces/index.xhtml. United
Stated Department of Agriculture. Fire
Effects Information System (FEIS).
Accessed 09/15/2018;
file:///C:/Users/Nmartin/Downloads/Fag
us_sylvatica.pdf. T.H. Durrant, D. de
Rigo,G. Caudullo. Fagus Sylvatica in
Eupore: distribution, habitat, usage and
threats. European Atlas of Forest Tree
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Extreme Event Model - Model Event Effect and Develop Emergency Planting Plan for Each Event

Parameter :\"'Is: dlenl Change in Parameter Metric Background Potential Effect Recommendation for Model Data Source
Flood extent, depth and duration
obtained from the latest flood maps
using the City's ICM 2D model (June 2018
version); lowa State University.
University Extension. Understanding the
Effects of Flooding on Trees. June 1994;
Using CCVA modeling, identify locations affected by |University of Tennessee Agriculture
a 100-year, 24-hour storm in 2030 (with slightly Extension Service. SP656 Shade and
higher precipitation volume at that time) and which |Flood Tolerance of Trees. 2005; United
' Greatgr fr.equency of large [Severity of‘la.rge.storms will increase due to Death of individual trees of flood have flooc.i duration greater the?n 48 hours; identify Sta‘tes Departmer\t of Agriculture. Fit?ld
Flooding From precipitation events larger precipitation volumes; worst case . . . each species as flood tolerant, intolerant, or Guide for Managing Tree-of-heaven in
L Yes o . ! X L N . intolerant species that are in poor or |, i "
Precipitation resulting in flooding of low-[scenario for which modeling is available is a fair condition intermediately tolerant; remove all poor condition  |teh Southwest. September 2014;
lying areas 100-year, 24-hour storm trees of flood intolerant species at locations with http://woodyplants.cals.cornell.edu/hom

greater than 2 foot flood depth in a 2030 flooding e. Cornell University. Woody Plants
event (assume one 100-yr, 24-hr storm in 2018-2044 [Database. Accessed 09/10/2018;
period) Cregg.Landscape Management. Right
Tree: Right Place Flooding and poor
drainage. July/August 2014;
https://plant