











A Report on the City of Takoma Park’s

Existing and Possible Tree Canopy

Why is Tree Canopy Important? Project Background

Tree canopy (TC) is the layer of leaves, branches, and stems of trees that
cover the ground when viewed from above. Tree canopy provides many
benefits to communities, improving water quality, saving energy, lowering
city temperatures, reducing air pollution, enhancing property values,
providing wildlife habitat, facilitating social and educational opportunities,
and providing aesthetic benefits. Establishing a tree canopy goal is crucial
for communities seeking to improve their green infrastructure. A tree can-
opy assessment is the first step in this goal-setting process, providing esti-
mates for the amount of tree canopy currently present in a city as well as
the amount of tree canopy that could theoretically be established.

How Much Tree Canopy Does Takoma Park Have?

An analysis of Takoma Park’s tree canopy based on land cover data derived
from high-resolution aerial imagery and LiDAR (Figure 1) found that 784
acres of the city were covered by tree canopy (termed Existing TC), repre-
senting 59% of all land in the city. An additional 25% (328 acres) of the city
could theoretically be modified (termed Possible TC) to accommodate tree
canopy (Figure 2). In the Possible TC category, 8% (107 acres) of the city
was classified as Impervious Possible TC and another 17% was Vegetated
Possible TC (221 acres). Vegetated Possible TC, or grass and shrubs, is
more conducive to establishing new tree canopy, but establishing tree
canopy on areas classified as Impervious Possible TC will have a greater
impact on water quality and summer temperatures.

The goal of the project was to apply the USDA Forest Service's
Tree Canopy Assessment protocols to the City of Takoma Park.
The analysis was conducted based on year 2009 data. This
analysis of Takoma Park’s tree canopy (TC) was conducted in
collaboration with Montgomery County, the Maryland National
Capital Park and Planning Commission, the City of Takoma
Park, and the USDA Forest Service’s Northern Research Station.
The Spatial Analysis Laboratory (SAL) at the University of Ver-
mont’s Rubenstein School of the Environment and Natural
Resources carried out the assessment.
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Figure 2: TC metrics for Takoma Park based on % of land area
covered by each TC type.
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Existing TC: The amount of urban tree canopy present when viewed
from above using aerial or satellite imagery.
Impervious Possible TC: Asphalt or concrete surfaces, excluding
roads and buildings, that are theoretically available for the establish-
ment of tree canopy.
Vegetated Possible TC: Grass or shrub area that is theoretically
available for the establishment of tree canopy.
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Figure 1: Land cover derived from high-resolution aerial imagery for the City
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Mapping Takoma Park’s Trees Parcel Summary

Prior to this study, the only comprehensive remotely-sensed esti- After land cover was mapped city-wide, Tree Canopy (TC) metrics
mates of tree canopy for Takoma Park was from the 2001 National were summarized for each property in the city’s parcel database
Land Cover Database (NLCD 2001). While NLCD 2001 is valuable for (Figure 4). Existing TC and Possible TC metrics were calculated for
analyzing land cover at the regional level, it is derived from relative- each parcel, both in terms of total area and as a percentage of the
ly coarse, 30-meter resolution satellite imagery (Figure 3a). Using land area within each parcel (TC area + land area of the parcel).

high-resolution aerial imagery and LiDAR acquired in 2009 (Figure

3b), in combination with advanced automated processing tech- Parcels

niques, land cover for the city was mapped with such detail that

trees as short as 6ft tall were detected (Figure 3c). NLCD 2001 esti- W AR RO Q) :
e SIS

mated a mean percent tree canopy of 38% for Takoma Park largely = % < £
because it failed to capture many isolated trees. . SIRNS .44 “““I“lll ““! —~

a. NLCD 2001 Percent Tree Canopy (30m)

-
3

I 100% r
b. 2009 Aerial Imagery (3.28ft)

CETEY R T o o I D St Y/
7 A N e - Fony TC Existing Percent
0% - 26%

27% - 50%
51% - 69%
70% - 86%
87% - 100%

Possible Tree Canopy (TC)

v ww ~o— v

c. Land Cover Derived from 2009 Aerial-Imagery \\\\\ ~° ‘."

T TSR @ P A
N RO\ By il

£ R e Shll= 3
R e 'é@"}}}/ﬂll i

TC Possible Percent

g =
b, 574
Dy, U

l',""ll,,

0% - 10%

11% - 24%
25% - 40%
41% - 61%

S\ 4~ i 62% - 100%
z gt o | Y T
Nt r TS V2 SR ,‘%-E' v Lo R \:| Other Pved
“'?r — A = e A - = Figure 4a, 4b, 4c: Parcel-based TC metrics. TC metrics are generat-
Figure 3a, 3b, 3c: Comparison of NLCD 2001 to high-resolution land ed at the parcel level, allowing each property to be evaluated ac-
cover. cording to its Existing TC and Possible TC.

12/03/10 2



An analysis of Existing and Possible tree canopy by land use category was conducted using the city’s current land use layer (Figure 5, Table 1).
For each land use category, TC metrics were calculated as a percentage of all land in the city (% Land), as a percentage of land area in the spec-
ified zoning category (% Category), and as a percentage of the area for TC type (% TC Type). Areas zoned as “Medium Density Residential”
have the largest amount of tree canopy of any category with 59% of all tree canopy. “Deciduous Forest” had the largest percentage of their
area covered by tree canopy (85%). “Medium-density residential” areas have most of the Vegetated Possible TC land (59%) available to sup-
port tree plantings, while “Commercial —Retail and Wholesale Services” had the most Impervious Possible TC (34%) of all land use categories.

Low-density residential

Medium-density
residential

High-density residential

Commercial - Retail and
wholesale services

Industrial - Manufacturing
and industrial parks

Institutional ..

™ Existing TC
Open urban land W Possible TC Vegetation
H Possible TC Impervious

Deciduous forest ¥ Not Suitable

Figure 5: Tree canopy metrics summarized by land use category.
Existing TC Possible TC Vegetation Possible TC Impervious

Land Use
% Land % Category % TCType % Land % Category % TCType % Land % Category % TC Type

Low-density residential 3% 75% 5% 0% 10% 2% 0% 1% 1%
Medium-density residential H35% ] [64%]  [59% | 10%  18% 59% 2% 4% 25%
High-density residential 9% 56 15% 14% 2% 10% 19%
Commercial - Retail and‘Wholesale services 2% 22% 3% 1% 6% 3% 33% 34%
Industrial - Manufagturing and industrial parks| 0% 19% 0% 0% 0% 7% 0%
Institutional 2% 30% 3% 2% 1% 24% 18%
Open urban land 1% 57% 2% 1% 0% 7% 2%
Deciduous forest 8% 85% 13% 1% 9% 5% 0% 1% 1%

AreXof TC type for zoning district : Area of TC type for zoning district Abea of TC type for zoning district

% Land = : % Category = % TC Type =

¥ Area of all land

The % Land Area value ofiﬂdicates that 35% of Tako-
ma Park’s land area is covered by tree canopy in the Medi-
um-density Residential land use category.

Arey of all land for specified land use

i The % Land value ofmdicates that 64% of land in the
: Medium-density Residential land use category is covered
i by tree canopy.

¥ Area of all TC type

The % TC Type value of indicates that 59% of all tree
1 canopy is in Medium-density Residential land use.

Table 1: Tree canopy metrics were summarized by land use category. For each zoning class, TC metrics were computed as a percentage of all land
in the city (% Land), as a percentage of land in the specified land use category (% Category), and as a percentage of the area for TC type (% TC

Type).
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Parks Analysis

Existing and Possible Tree Canopy (TC) was analyzed for parks within Takoma Park (Figure 6). As expected, these lands have relatively high
existing tree canopy, with parks such as Takoma Park South and Glengary Place Park having 100% of its land area covered by tree canopy. The
assessment does reveal potential opportunities to increase coverage. For example, Takoma-Piney Branch LP has 26% of its land available for
tree planting. While maintaining open spaces for recreation is an important social consideration, there still exists room for establishing new

tree canopy.

Existing Tree Canopy Possible Tree Canopy

TC Existing Percent TC Possible Percent
138% - 49% 0% - 5%
CI50% - 62% 6% - 14%
m53% - 75% E15% - 29%
/6% - 92% m30% - 45%
mmO3% - 100% . 45% - 62%

Figure 6. Existing TC (left) and Possible TC (right) as a percentage of land area by park.

Decision Support

\“ . Parcel-based Tree Canopy (TC) metrics were integrated into the city’s
: existing GIS database (Figure 7). Decision makers can use GIS to query
specific TC and land cover metrics for a parcel or set of parcels. For
example, this information can be used to estimate the amount of tree
loss in a planned development or set TC improvement goals for an
individual property.

ACCT 1069271
| Existing TC 43%
7 Possible TC 38%
Possible TC—Vegetation 23%
Possible TC—Impervious 16%

Figure 7: GIS-based analysis of parcel-based TC metrics for decision support. In this example, GIS is used to select an individual parcel. The attrib-
utes for that parcel, including the parcel-based TC and land cover metrics, are displayed in tabular form providing instant access to relevant infor-

mation.
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Subwatershed Analysis

Existing and Possible TC were analyzed for the portion of subwatersheds boundaries within Takoma Park. The subwatersheds of Lower Sligo
Creek and Long Branch have the highest Existing Tree Canopy at 62% and 57% respectively. Northwest Branch had the highest percentage of
their land available for tree canopy with 51% in Possible Tree Canopy

Existing Tree Canopy Possible Tree Canopy

TC Possible Percent

TC Existing Percent

L111% L 124%
E57% 25%
. 52% . 51%

Figure 8. Possible TC (left) and Existing TC (right) as a percentage by subwatershed.

Parcel Land Use Analysis

Tree Canopy (TC) metrics were computed for all land use classes within the City’s GIS parcel database. Parcels assigned to the “SF Detached”
class have the highest percentage of their land covered by tree canopy (62%) and ”“Retail” parcels have the lowest (10%). “Parking” parcels
have the highest percentage of their land available for the establishment of new tree canopy (70%)

NULL

Industrial ¥ Existing TC

Multi-Family W Possible TC Vegetation

Office
Other

W Possible TC Impervious

. ® Not Suitable
Parking

ROW

Retail

SF Detached
TBD
Townhouse

Vacant

Figure 9: TC metrics summarized by parcel billing class.
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Zoning Analysis

Tree canopy metrics were computed for all zoning categories (Figure 10). The highest amounts of Existing Tree Canopy were found in catego-
ries RE-2 and RT-8 with 92% and 91% respectively. Zoning categories C-2/Overlay and O-M had the most Possible TC with 62% and 60% re-
spectively.

Existing Tree Canopy Possible Tree Canopy

TC Existing Percent TC Possible Percent

112 —7-8
13 -2 19-28
22 - 49 029-35
50 - 68 36 - 54

=60 - 92 5 -5 62

Figure 10. Possible TC (left) and Existing TC (right) as a percentage by zoning category.

Sensitive Areas Analysis

Tree Canopy (TC) metrics were computed for Sensitive Areas as defined by Montgomery County within the Sligo Creek watershed. Existing TC
covers over 84% of these areas while Possible TC represents 8% of the area.

¥ Existing TC W Possible TC Vegetation W Possible TC Impervious m Not Suitable

Sligo Creek

Figure 11: Tree Canopy metrics summarized for Sensitive Areas within Takoma Park.
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Conclusions

Takoma Park’s urban tree canopy is a vital city asset that reduc-
es stormwater runoff, improves air quality, reduces the city’s
carbon footprint, enhances quality of life, contributes to savings
on energy bills, and serves as habitat for wildlife.

Given Takoma Park’s relatively high amount of tree canopy con-
siderable attention should be paid to preserving the existing
tree canopy.

Takoma Park’s residents control the majority of the City’s tree
canopy and have most of the land to plant trees. Programs that
educate residents on tree stewardship and provide incentives
for tree planting are crucial if Takoma Park is going to sustain its
tree canopy in the long term.

Although this assessment indicates that 25% of the land in Tako-
ma Park could theoretically support tree canopy, planting new
trees on much of this land may not be social desirable (e.g. rec-
reation fields) or financially feasible (e.g. parking lots). Setting a
realistic goal requires a detailed feasibility assessment using the
geospatial datasets generated as part of this assessment.

43%
%
38%

26%

With Existing and Possible TC summarized at the parcel level
and integrated into the city’s GIS database, individual parcels
and subdivisions can be examined and targeted for TC improve-
ment. Of particular focus for TC improvement should be parcels
in the city that have large, contiguous impervious surfaces. The-
se parcels contribute high amounts of runoff, which degrades
water quality. The establishment of tree canopy on these par-
cels will help reduce runoff during periods of peak overland
flow.

The city’s rights-of-way (ROW) contain 43% Existing TC and 18%
Possible TC, suggesting that opportunities exist for increasing
the number of street trees.

Particular attention should be paid to increasing tree canopy in
the northeast portion of the city, which largely falls within the
“Northwest Branch—Lower Mainstem” subwatershed. Research
by Goetz et al. (2003) indicates that watersheds with 45% tree
canopy can be categorized as having “good” water quality. The
portion of this subwatershed within the city has only 11% tree
canopy.

LI Not Suitable

14 % Possible Tree Canopy -
Impervious

1% Possible Tree Canopy -
Vegetation

H % Tree Canopy - Land Area
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Figure 12: Comparison of Existing and Possible Tree Canopy with other selected cities that have completed Tree Canopy Assessments.
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Additional Informati

Funding for this project was provided by the
City of Takoma Park, Sandia National Labs,
Ecosystem System Study,
MNCPPC. More information on the TC assess-
ment project can be found at the following web
site: http://nrs.fs.fed.us/urban/utc/

Northern

RESEARC I\_.‘.

and

a University of Vermont

Spatial Analysis Lab Tree Canopy Assessment Team: Brian Beck, Ray Gomez, Claire Greene, Dan Koopman, Sean MacFaden,
Jarlath O’Neil-Dunne, Kelsea Peace, Keith Pelletier, Eleanor Regan, Anna Royar, Bobby Sudekum, and Emily West
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12.12.100 Tree replacement required.

A. Tree replacement as specified in this section is required in the following cases:
1. The applicant’s agreement to replace removed urban forest trees shall be required as a
condition of issuance of a permit to remove a tree under Section 12.12.040, and may be required
as a condition of issuance of a permit for other actions under Section 12.12.050 that are likely to
lead to destruction of a tree.
2. Applicants are required to replace trees originally indicated and intended to be saved in a tree
protection plan when such trees are excessively damaged or removed, including such trees that
are on property adjacent to the applicant’s property.
3. Any person who removes or excessively damages a tree in violation of Section 12.12.040 is
required to replace the tree within six months.

B. Replacement trees are equal to or superior to the removed trees in terms of species quality, shade
potential, and other characteristics. In the case of undesirable trees removed pursuant to

Section 12.12.080(B)(1), the replacement tree is of superior species quality. Replacement trees are
nursery stock trees with a size of one and one-half to three inches in caliper for deciduous trees, or six to
10 feet in height for evergreen trees and guaranteed for one year.

C. The basal area of the replacement trees, measured at caliper height, must be no less than a
percentage of the total basal area of the tree to be removed, measured at four and one-half feet above
the ground. The percentage is determined using the following health quality analysis rating scale.

CRITERION VALUE RATING
50r4 3or2 1
Trunk Sound and solid Sections of bark missing | Extensive bark loss
and hollow
Growth/Rate per More than 6 inch year 2 to 6 inch twig Less than 2 inch twig
twig elongation elongation elongation
Structure Sound 1 major or several minor | 2 or more major limbs
limbs dead dead
Insects/Diseases Normal pest presence Moderate affliction or Severe affliction or
infestation infestation
Crown/Development | Full and balanced Full but unbalanced Unbalanced and
lacking a full crown
Life Expectancy Over 30 vears 5 to 30 vears Less than 5 vears
Total Rating

D. Using the above scale, trees are to be replaced according to the following formula, with the actual
number of replacement trees required rounded up to the next whole number:

Total Rating of Tree | Percentage of Basal Areato Be Replaced
to Be Removed

Undesirable Species Removed All Other Trees
per § 12.12.080(B)(1)

61to 15 5% 1%

16 to 24 1% 2%

2510 30 1.5% 3%




Summary of Takoma Park Tree Ordinance

When is a Tree Removal Permit required?

Whenever an Urban Forest Tree, a tree with a diameter greater than 7 5/8 inches at 4 ¥ feet above
ground, is to be removed a Tree Removal Permit is required. If the tree is dead or hazardous no
replacement plantings will be required, and a Waiver will be issued. If the tree is alive the Arborist
uses a form found in the code to determine the value of the tree, and the size determines the
number of replacements that will be required. There is a 15 day comment period and the property
owner must agree to plant replacements or pay a fee in lieu before the permit will be issued.

When is a Tree Impact Assessment required?

In general, if you are performing the following activities within 50 feet of an Urban Forest Tree,
located on your property or on a neighbors land, you will need a Tree Impact Assessment:

e Regrading three inches or more above or below grade (for example backfill behind a
retaining wall)

e Construction or placement of a structure other than a fence within 50 feet of an urban forest
tree

e Removing and replacing paving or installing new pavement such as sidewalks or driveways

¢ Pruning or otherwise altering an urban forest tree (more than 5% of the canopy)

If you are performing these, or something similar, the City Arborist should be contacted to discuss
whether a site visit and Tree Impact Assessment is required. Specific requirements related to the
size of the project and the distance from a tree will affect whether or not these activities require a
Tree Protection Plan Permit. The tree ordinance provides further details in section 12.12. The
City Arborist performs a Tree Impact Assessment to determine whether a Tree Protection Plan
Permit is required. If a Tree Protection Plan is required, perhaps because the proposed construction
may affect a neighbor's tree, you will be required to create a tree protection plan for submittal with
the application form. On certain projects you may need to post a bond as well. The bond amount is
the estimated cost of removal of the neighbor's tree(s) and the fair replacement costs. The bond
must be secured for two years. The City Arborist determines if the critical root zone is affected and
the amount of the bond.

When is a Tree Protection Plan required?

Construction or other activities may damage a tree's roots or affect its water supply. To prevent or
mitigate these negative effects you may need a Tree Protection Plan for the following types of
activities: excavation, adding fill, construction of a structure, paving. The Tree Protection Plan
Application form is available on the Arborist Index page of the City web site.

Once a Tree Protection Plan application is received and approved by the City Arborist, the City
notifies contiguous property owners allowing them 15 days to comment on the application. Only
those property owners who share a property line with the applicant are permitted to comment. After
the 15 day period has expired, if no comments or objections have been received, the application will
be processed and the permit issued. If comments/objections are received, the Arborist will determine
if modifications can be made to the plan or if the permit can be issued or should be denied.





