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Mitigation of Suburban Land Use with Native Plants along the Minnehaha Branch; an 
Opportunity for Public Education 

 
INTRODUCTION 
This public outreach and stewardship project seeks to educate suburban homeowners/renters, 
their children, local community leaders, and science teachers about the impressive ecological 
value of trees and shrubs. Using interactive, electronic Plant Tags 
(http://plantsmap.com/basic-page/plants-map-tags-signs) neighbors, visitors, teachers, 
homeowners, community leaders will have 24 hours-a-day access to the full worth of native 
plants: to the watershed, wildlife, and human residents. Conveying benefits to the Minnehaha 
Branch, this grant application seeks funding to plant an array of native tree and shrub species to 
act as ecological models. An extensive list of ecological qualities, documenting the exact 
contribution to the Mid-Atlantic States’ wildlife and water quality, each tree and shrub will 
provide an opportunity for members of the general public to better understand the Bay  
Watershed’s need for native plants especially streamside. Plant-specific details will include 
estimated pounds of atmospheric carbon sequestered, gallons of storm water intercepted, 
benefits to native wildlife and more as appropriate for the final plant selections. The audience 
for the detailed environmental impact will be the science teachers and students at all the local 
schools. The local schools, with a combined enrolment of over 3500 students, offer multiple 
units on Chesapeake Bay science; streams, wetlands, and wildlife. All of those units will be 
enhanced by this streamside project. The audience for the planting portion of the project will be 
the area residents. Residents will have an opportunity to see the use of natives along streamside 
as reproducible in their own yards. The online, interactive deliverable product will have the 
ability to be readily transferable to other sites. By using inexpensive Plant Tags other sites with 
similar plants can link to the educational text developed for this project. 
 
SITE: 
Wood Acres, a small 
Maryland neighborhood 
of 427 single-family 
homes located in the 
suburbs of Washington, 
DC was a remarkable 
large-tree habitat for 
decades (see Fig. 1).  A 
variety of native trees 
brought all the benefits of 
an urban forest to the 
community.  In 2009 two 
stately Liriodendron 
tulipifera were blown over 
during an unusual storm.  
Each tree landed on a 
home; both homes 
destroyed, both families 
fortunate to escape with all members alive.  Even though both trees were subjected to root 
damage due to extensive construction, the sight of near-death in combination with faulty 

Figure 1. USGS Topographical Map Indicating schools, stream, 
community, Potomac River 
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understanding of tree biology has inspired the removal of many healthy neighborhood trees.  
The cumulative benefit of the 100+ year old trees has been 
lost and the threat to the remaining members of our 
suburban forest are being removed at an alarming rate.  
Homeowners are making 
decisions of significant 
environmental 
consequence based on 
fundamental 
misunderstandings. In 
the last month alone 
another 11 privately-
owned, healthy, mature, 
native, canopy trees were 

removed (see Fig. 2 and 3). Damage conservatively estimated 
at $500,000 (appraisal estimate), 150,000 gallons of 
stormwater runoff intercepted per year, 8,000 pounds of 
atmospheric carbon fixed per year does not take into 
consideration; the reduction of oxygen produced, shade cast, 
energy bills reduced, or damage to street asphalt and roof 
shingles by UV radiation previously intercepted by trees. 
While removing trees residents have stated “don’t think tree 
is safe”, “did not consult with an arborist”, “neighbor said it 
was unsafe”, “Pepco told me I had to agree to have it 
removed”, “I can’t tell if the tree is healthy or not”, “I was scared because another tree landed 
on a house a few years ago”. Convincing homeowners to 
value trees, seek appropriate guidance, and replace 
removed trees can permit the suburban forest to become 
remarkable, again, one day.  
 

In addition to the cooperative enthusiasm of the 

community Wood Acres is 

fortunate to have a number of 

small open spaces.  There is 

one very small pocket park; a 

treasure supporting the 

community’s Holiday 

Tree.  A large, regional 

playground with several 

fields attracting county 

families to sporting events.  

The larger park has 

numerous, native trees supporting nesting birds and a bat colony.  

The community still has a variety of native trees including members from families such as oak, 

beech, ash, pine, gum, persimmon, dogwood, pignut, locust, cheery, maple, tulip, and 

Figure 2. Healthy Quercus alba 

removed on December 1, 2014 

Figure 3. Healthy Quercus rubra 

being removed on December1, 

2014 

Figure 4. Hawk on site 

Figure 5. Backyard Raccoon  

Figure 6. Backyard Buck 

Figure 7. 

Backyard Fox 
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sycamore.  Proximity to the C & O Canal permits wildlife visitors and residents including 

confirmed sightings of deer, raccoons, hawks, and foxes (see Fig. 4-7).  

This section of Bethesda is adjacent to Glen Echo Heights, a designated Rainscapes area, 
possessing similar (and decreasing canopy coverage). Community members are setting the 
sound, sight, and appearance goals for the planting portion of the project. Our content experts 
are selecting the plant species in collaboration with Montgomery County Department of 
Transportation Arborists.  Our content experts will also establish the content of the online 24 
hours-a-day material. Local science teachers will provide feedback to determine quality; 
ensuring maximum classroom value. 
Residents, community leaders, and science teachers are the audience for the project. Residents 

and community leaders will be reached through the WACA newsletters, online community 

listserv, and through an unveiling ceremony. The newsletters and listservs will be used to 

recruit volunteers and to build interest in the project. The unveiling ceremony will provide 

residents with a walking tour of the site with enough expert detail to foster interest in 

replicating the site in residential gardens. The walking tour will highlight the interactive signs 

letting residents replicate the tour on their own time.  Teachers will be invited to comment on 

content for their use in school lessons. Teacher will be included in the unveiling ceremony in 

order to have a chance to see a site of great value in their lessons. The signs, plantings, and 

content should conjure an image mixing qualities of arboretums, 

museums, and self-guided tours.  

PLANTING SITE 

The Minnehaha Branch is fed by several streams in stable in a 

suburban community of single family homes spaced at a 

medium population density (lot sizes are approximately 7200 

square feet on average). Most watershed homes, like those lining 

the planting site, were built over 70 years ago. Due to increased 

hardscape, channelization of the subterranean streams, and 

removal of greenscape the Minnehaha has become subjected to 

regular flooding events. Bankfull conditions 

are encountered 5-10 times per year (see fig. 8, 

9). The site will be developed as an interactive 

source of accurate natural resources 

information.  

The choice of PlantTags was primarily made 
due to the cost and flexibility of the system. 
These tags are reasonably priced, interactive, 
durable, attractive, secure, versatile, and offer 
analytical evaluation of use. 
 

The planting site is over 850 feet long and will 

be an average of 8 feet deep. There will remain a small strip of grass so residents will not have 

Figure 8. Minnehaha 3 

hours after storm 

Figure 9. Minnehaha during 

recent rain event 
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to stand in the street to look at the PlantTags or to appreciate the flowers, fruits, and berries 

produced by the native species (see Fig. 10) 

Plant selection is primarily drawn from the list of acceptable street trees for Montgomery 

County Maryland (see Table 1). The plant list is comprised of native trees and shrubs. Prices 

were provided by a Mid-Atlantic native’s nursery. 

These species represent the species for use in the 

site planting map for canopy (major) trees, 

understory (minor) trees, and shrubs. 

Scientific Name Common Name   Available Size Price 

MAJOR TREES     

Betula nigra River Birch (single stem) 
 7  10-12’ Multi 

stem 
 $125.00 

Fagus grandifolia American Beech 
 Special 
order spring  

 1 ½” caliper  $150.00 

Gleditsia triacanthos Honeylocust, thornless 
Special order 
spring 

 1 1/2 “ 
caliper  

 $100.00 

Nyssa sylvatica  Blackgum Spring  1 ¾ caliper  $150.00 

Quercus bicolor Swamp White Oak Spring 2” caliper  $225.00 

Taxodium disticum Bald Cypress  20 2 gal.  $10.00 

Tilia tomentosa Silver Linden sub tilia americana 
 Special 
order spring 

 1 1/2” 
caliper 

$135.00 

Ulmus americana "Valley Forge" American Elm sub Princeton 1 2” caliper $225.00 

Figure 10. Planting Scheme 

for the Proposed Project 

Table 1 Desired Native Plants with 

associated size and cost 
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TIMELINE 

1) Finalize selection of natives species (March 1, 2015, tweet choices) 
2) Volunteer training – invasive identification 
3) Prepare planting site (Between March 10 and April 19, 2015) 

a) Using only hand tools remove 
i) Multiflora rose 
ii) Honeysuckle 
iii) Climbing euonymus 
iv) Ivy 

b) Clear out some of the dead brush 
4) Purchase plants (Depending on availability March 2015 and/or October 2015) 

MINOR TREES     

Amelanchier laevis* 
Allegheny Serviceberry sub 
Canadensis 

 2  6-8’  $100.00 

Carpinus caroliniana American Hornbeam 
 Spring 
special order 

1 ½” caliper  $100.00 

Cercis Canadensis* Eastern Redbud Spring 1 ½” caliper $150.00 

Chionanthus virginicus* Fringetree (tree form) 
Spring 
special order 
singles 

6-8’  $125.00 

Cornus florida * White Flowering Dogwood 6 6-8’ $80.00 

Cornus florida ‘rubra’* Pink Flowering Dogwood 1 5’ $80.00 

Ostrya virginiana Ironwood 
Special order 
spring  

1 ½” caliper  $150.00 

Magnolia grandifolia Southern, evergreen magnolia 
 8 10’ multi 

stem 
$225.00 

Hamamelis virginiana Witch Hazel 1 4-5’ $60.00 

Amelanchier canadensis   2 6-8’ $100.00 

Oxydendrum arboreum Sourwood Spring 8-10’ $150.00 

Magnolia virginiana Sweetbay 
8 10’ multi 

stem 
$225.00 

SHRUBS     

Viburnum dentatum swamp haw 30  2 gal. $10.00 

Viburnum nudum arrow-wood viburnum 
Special order 
spring 

3-4’ $45.00 

Viburnum acerifolium mapleleaf viburnum 
Special order 
spring 

3-4’ $45.00 

Viburnum opulus var. americanum) American cranberrybush na   

Viburnum dentatum) Southern arrowwood 30 2 gal $10.00 

Viburnum acerifolium mapleleaf viburnum    

Sambucus racemosa red elderberry sub Canadensis 20 2 gal $10.00 

Ilex verticillata winterberry 20 3 gal $22.00 

Ilex opaca   Special order  6-7’ $225.00 
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5) Volunteer Training – steps for successful planting 
6) Arrange, approve, and install plants (between April 15, 2015 and November 22, 2015 

depending on weather, planting conditions, and plant availability, tweet update) 
7) Purchase Plant Map Tags (Within one week of the planting, tweet collaborative association 

with @PlantMap) 
8) Subject matter experts develop content (Between final plant selection March 1, 2015 and 

community unveiling Spring 2016, tweet pieces of content) 
(1) Watershed function  

(a) Minnehaha Branch specific stream information 
(b) General details of stream function 
(c) Downstream (Bay) impacts of stream stewardship 

(2) Entomology 
(a) both aquatic and terrestrial 
(b) role of insects in stream systems 
(c) role of pollinators in seed production 
(d) role of insects in food webs 

(3) Plant ecology 
(a) Plants general features 

(i) Plant size 
(ii) Flowers 
(iii) Fruit/ seed production 
(iv) Notable features 

(b) Wildlife reliant on the plant 
(i) Shelter 
(ii) Nesting sites 
(iii) Storm shelter 
(iv) Perching and hiding 
(v) Food 
(vi) Nectar for pollinators, hummingbirds 
(vii) Leaves for browsers, insects 
(viii) Berries or nuts for wildlife 

(c) Selected specific ecological benefits conferred by the plant 
(i) Carbon sequestration 
(ii) Oxygen production 
(iii) Stormwater runoff reduction 

9) Teacher feedback for value to schools of the content material (Between November 2015 and 
January 2016) 

10) Press release distributed to local media sources (within one week of the Community 
Unveiling Spring 2016, tweet press release) 
a) Newspapers with a strong local section (Gazette, Washington Post, Black & White) 
b) News outlets (WTOP, WAMU, MCPS & MYMC, WJLA, WUSA9, DCFox5) 

11) Volunteer Training – Use of the PlantTags technology 
12) Unveiling ceremony for the community, local community leaders, local science teachers 

(date selected for best weather and best chance for large attendance Spring 2016; will take 
into consideration local sporting events, practices, holidays…, tweet announcement of the 
event) 
a) Walking tour of the site 
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b) Description of the most interesting selections likely to inspire further citizen curiosity 
c) Celebration of the value of such projects in the community with a strong emphasis on 

replication in the home setting 
13) Newsletter article for community distribution (WACA, Springfield, Glen Echo Heights, 

Glen Echo Park, friends of C&O Canal) (within one week of the unveiling Spring 2016) 

PROJECT TEAM 

The project team consists of individuals with decades of experience in their respective fields; 

stream ecology, STEM education, and entomology.  

Ann M. Gallagher 

The Founding Director of Ann’s Backyard Forest, Ann Gallagher, has completed similar 

projects: a northern bog garden at the National Arboretum’s Native Plant Collection, two multi-

year stream monitoring projects with associated riparian zone planting projects with 

educational components for the local schools, and one school-based native planning project for 

local native butterflies.  

In biology, native plant ecology, watershed hydrology, earth science, wetland ecology, 

(sub)urban forestry, wildlife behavior, and the social sciences Ann has used an array of analysis 

techniques to translate original work into material appropriate for any audience - neophytes to 

nationally recognized experts. Ann has designed, planned, and lead multiple community-based 

ecology projects receiving the Citizen’s Concerned for a Cleaner Community Award and the 

Maryland Blossoms Through Community Service Award twice for stream restoration. 

Currently an adjunct instructor at Catholic University of America, Ann has introduced over one 

thousand undergraduate students, science majors to science-adverse neophytes, to the basics of 

biology, earth, and environmental science.  

While employed by the US Department of Agriculture in the Native Plant Collection of the 

National Arboretum the founding director was received extensive training. Additionally she 

has extensive experience in recruiting, training, and supervising volunteers. Through local and 

national projects she has recruited and supervised over 5000 volunteers in a wide variety of 

projects. For community projects she usually recruits, trains, and supervises between 20-30 

volunteers. Having preapproval she is able to recruit student volunteers through the local 

school using their Student Service Learning system.   

Other recent projects include national, grant funded census and survey data collection 

leadership on behalf of The Cochrane Collaboration College for Policy at George Mason 

University. Ann is a Senior Science Director and Board Chair for a research nonprofit devoted 

to the protection of vulnerable juveniles interacting with the justice system, The Lloyd Society, 

Inc. Ann has extensive experience translating research, most recently in her capacity as 

Research/Development Co-Director on the executive board of the national nonprofit Start 

School Later, Inc.  Ann is an ISA Certified Arborist® MA-5484A. 

Kelly Garton 

Mr. Kelly Garton teaches Advanced Placement Environmental Science at Walt Whitman High 

School in Bethesda, Maryland, and is an AP Environmental Science Exam Reader. A U.S. 

Presidential Scholars Program Teacher Recognition Award honoree, he has taught life sciences 

http://announcements.cua.edu/2013-2014/graduate/page14.cfm
http://cochrane.gmu.edu/pew/project-team
http://cochrane.gmu.edu/pew/project-team
http://thelloydsociety.org/about/people/board/
http://thelloydsociety.org/about/people/board/
http://www.startschoollater.net/executive-staff.html
http://www.startschoollater.net/executive-staff.html
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for over 25 years. In addition to teaching, he was a Teacher Research Fellow with the 

Environmental Science Education Partnership at the Center of Marine Biotechnology, where he 

researched Harmful Algal Bloom Dynamics. Kelly holds a Bachelor of Science degree in Biology 

from Colorado State University and a Master of Education degree in Science Education 

Leadership from George Mason University. 

Theresa Zmola 

Mrs. Theresa Zmola has years of experience in entomology; population research, education, and 

in water quality assessment. Demonstrating an active, lifelong interest in the environment 

Theresa Zmola began pursuing insects before attending kindergarten. Official ecological studies 

began at University of Chicago in 1993.  At Utah State University Theresa’s graduate studies in 

entomology included insect physiology, taxonomy and behavior, community ecology, 

biogeography, and modeling biological systems.  Her thesis research centered on mathematical 

simulations of a multi-species community system.  Currently, Theresa leads two monitoring 

teams conducting macro-invertebrate surveys on behalf of the Audubon Naturalist Society. Her 

teams’ work has provided years of bioindicator evidence enhancing Montgomery County, 

Maryland stream water quality data. To promote insect awareness and appreciation, she shares 

her insect collection and personal knowledge with community, scout, and church groups; acting 

as a teaching resource for K-5 teachers and students. Continually improving, Theresa’s insect 

collection has over 1000 specimens representing 23 orders and 105 families. In the last year as a 

beginning apiarist and over the last decade as a scout leader Theresa has inspired numerous 

young people to protect pollinators throughout the community. 
 

Mr. Brett Linkletter of Montgomery County Department of Transportation is the head of the 

county’s street tree arborists with county oversight responsibility for this particular planting 

site.   

Eric Fedowitz 

As President of the Wood Acres Citizens Association (WACA) Mr. Eric Fedowicz will provide 

in-kind services in the form of listserv, flyer, and newsletter distribution. He and the WACA 

will facilitate volunteer recruitment and provide access to the 10 members of the WACA Tree 

Committee 

 

PROJECT SUCCESS 

Success for this project will be determined in several ways.   

Planting Community engagement – number of volunteers in taking an active role in 
stream stewardship 

Unveiling 
Ceremony 

Attendance and use of the interactive PlantTags 

Community 
Trees 

Number of trees planted in the community 
Number of healthy trees in the community not removed 

Teacher Use Access of the online materials by teachers for use in the classroom 

Homeowners 
and Renters 

Improved understanding of the association between trees and ecosystem 
health – assumed by numbers of involved individuals but not directly tested 

 


