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Chapter 1: |l ntroducti on

Introduction

This Master of Landscape Architecture thesis proposes a new landscape design
for theFriends Hoge Retirement Community in Sandy Springs, Maryland. Nature
engagement has many physiological and psychological benefits (Kuo, 2015). The needs
of individuals and groups change throughout the life course, and so do the benefits of
nature conneadn. Forexenp |l e, chi l dren benefit from natur
exploration, discovery, and active play; hospital patients find respite in the sense of life
and vitality which they feel separated from indoors; older adults find meaningful
connedbn with the natural world and other people through walking, gardening and

socializing outdoors (Cooper Marcus & Sachs, 2014).

Designers can and should use research to maximize the-peattbting
properties of outdoor spaces. Evidehesed design, oesearchinformed design, is
especially important when the end user is from a vulnerable population. Older adults, as
a population, share physical, cognitive and emotional challenges that can all be aided by
nature engagemefitall & Knuth, 2011) When thalesign forsuch engagement is
sensitive, empathetic and evidesim@sed, outcomes fgoodhealth and welbeing are

optimized.

This thesis includes a literature review on the topic of healing gardens and other
restorative landscapes, as well as on gardpesificaly designed for older adults. In

the Methods chapter, | will introduce the site, Friends House Retirement Community



(FHRC). I will discuss how site inventory and analysis, together with the literature

review, provided a design progras well agyoals andbijectives for the landscape at

FHRC. In the Results section, | will describe the proposed design, which includes a new

Healing Garden in an area that was, until recently, filled with buildings; renovation of

the Community Garden, an existingge¢able gaden; and a series of connecting

pat hways, plantings and furnishings that br
a more unified whole. In the Discussion and Conclusion, | will tie my design back to the

literature review, identify limdtions to lhe project, and suggest potential opportunities

for future research and design work.

Chapter 2: Literature Review

Important Definitions

To clarify the most common definitions used in the project, it is important to consider
thefollowing key words:
Healing GardenThe American Horticultural Therapy Association (AHTA)

defines healing gardens as fiplant dominated
flowers, water, and other aspects of nature. They are generally associated witishosp
and other healthcasettings, designated as healing gardens by the facility, accessible to
all, and designed to have benefil)cial effect:

According to the University of Maryland Rehabilitation and Orthopedittins,
ahealinggardens gar den within a caregiving facilit
personal needso for relaxation, rejuvenati ol
bet ween a patientds physi calpamandhealo n ment an

(2019).



Historically, gardens emphasizkdspitality Horowitz (2012)writes that in the
18th and 19th centuries, the need for hygiene during medical treatment increased.
Changes included cross ventilation, access to sunlight and gértteosvitz, 2012).
One of theadvancements in the 20th century was the improved technology in medical
sciences. According to the World Health Organiza{R017) public green spaces can
provide a wide range of health benefits including active lifestyletahemllbeing,
hasteningphysical restoration, getting fresh aand getting vitamin D

Interaction with nature is the fundamental reason for choosing design features

such as walking pathways, seating and gathering areas, gardens, and views to the
borrowed landscapdResidents caenjoy walking, gardening, and relaxing physical
activities such as yoga and Tai Chi.

Restorative Environment: I n the current
simply sit and be, to feel better by being in harmony withinreafThe connection
betweerthe three healing, community, and memorial gardens and the pathway that
connects them to the buildimg this project ighe restorative environment.

Community Gardening: It is important to consider the original use of the
propety of the Friends House.istorically, Quakersvho were seeking a lard grow
tobacco and corn. This tradition of farming is continbgdhecurrent community
garden. So, modifying the community garden and adding some design elements to other
parts of the site is according to tb@ncept of adding healing and restorative spaces in

the open space.



Universal DesigrPrinciples The UniversaDesgn Principles (UDP) is series of
instructionsto create the environment usable for all usérgicludes guidelines and 7

principlesto reduce the risk of uniended actions.

TheRestorative Benefits of Natuiar All People

Sachs (2019) posits that going outside a
with nature and wildlife is aestorativeexperience. Guzalez and Kirkeloved (2013)
argue that nature provides benefits through human experiefloeg suggest that
humancangei ac minde passi ve experienceso through i
is still true for modern word. (P.1lineaning that it is essential in human nature to be
in touch with the natural environment. Zhang (2017) also discusses the concept that
human nature is in harmony with the natural environment in terms ofbegly and
heal t h: i ét h e etweenshunean lkeglth &d mpiu@l£nvibonments based
on, for example, demonstration of the greater health effects of being physically active
in a natur al environment comparRlg with bein
Thefield of landscape architectipromotes human health and wediing in
multiple ways by implementing design solutions that connect people with nature.
Researchers and practitioners in this field believe, based on research as well as
experience, that timgpent outdoors and engaginghvplants and other natural
elements can increase physical, mental and sociaiveglig(Hall & Knuth, 2019).
Strayer states that ANature can help heal p

issues. Spending time in nagucan help us recover from steg mental fatigue, and



negative feelings, allowing us to recharge

(2012, p.129.
According to Kabisclet al.(2019) engaging with green spaces and plants in
both the native and improved landscape has a pesitiluence on many quality of life

limitations, such as feelings of isolation, anxiety or depres3ioa.authoralso believe

that time spentin naturecanldadd fHanxi ety and stress reducti

recovery, fractals and visual responskesreased depression, enhanced memory
retention, greater happiness and life satisfaction, mitigation of BTiseased
creativity, enhancegroductivity and attention, reduced effects of dementia, and
improved selfe s t ¢g(ldath& Knuth, 2019, p. 30)In other words, nature assists us in
feeling healthy and is an important tool for improving weding.A studyby Robbins
(2020) ha shown thaspending even two hours per week in nature can significantly
enhance a person6s p hlyang,dnalldindiredading blooda n d
pressure, anxiety and stress and improving mood angselém.
Simply viewing vegetation can result stress reduction and mental
restoration. The amount of green space in residentiakaes well as access to a
garcen, are known to benefit mental heallth¢mpson et al., 20}5According to
Thompson et al. (2015), there are three main behavioral mechanisms related to
human interactions with the natbenvironment. These include physical activities
such as walking in green space, the opportunity of frequent social contact with
people whie engaging with nature and seeking relaxing environments. Thompson et

al. demonstrate that this engagement of peojile nature and related activities

1PTSD :Post traumatic stress disorder

me n t


javascript:popRef2('i0738-2898-37-1-30-Thompson1')

Aal |l ow[s] them to recover from demanding si

environments are frequentyought f or this purposeodo (p. 1)

that nature is relaxing and enhances mental restoratiive engagement with

nature isalsobeneficial. According to Bravo (2015), in the field of therapeutic

horticulture 7 g ar d e n a aregtivgpandostimuldti@gsactivity to enrich the

physical, mental, ang3social aspects of our
In short visual and physical exposure to and engagement with nedimre

provide us with a better state of mental health and personal awarenestnAsluir

saidA Cl i mb the mountains and get their good

you as sunshine flowiato trees. The winds will blow their own freshness into you,

and the storms their energy, while cares will drop away from you like #ves$eof

Autumno ( Mang, 1991, p. 3).

TheHealth Benefits of Nature Engagement for Older Adults

It is critically impatant forolder adultdo access natureasily.Landscape
architectanustprovide design services for all people regardless of their personal
identity, status or ability. It is also important to design for the needs of specific
populations, using the bestailable evidencd=lderly people hospitalized patienfsand
other morevulnerable grouptend to spend less time outside than younger or healthier
individuals (Cattan et al., 2009 older adults, a decline fanctional and/ocognitive
abilities carbe a factor in decreased outdoor engagement. Studies show that spending
time in nature has significant positive effects on physical and mental health in older

adultsand social healtfColley et al., 2017Kweon et al.,1998



Because the elderly populati is increasing, it is important to promote outdoor
engagement for olderdults (Wolf & Housley, 2016)Cooper Marcus and Sachs (2014
thatit en t housand Baby Boomerfsi ven d‘wer ynd a yd
(p.1 29). The advantages oftiegrating senior facilities and nature are countless. For
example, it can benefit the marketing of such facilities as seniors look to reduce costs of
healthcare as they age. Residents are also looking for social support and engagement
(Rifky et al., 2016)Researchers demonstrate that nature in forms of houiallt
therapy, gardening activities, social contact in outdoor environments, or simply taking
frequent walks in nature can benefit older adults in terms of their mental and physical
health (Detweileet al., 2012; Thompson et al., 2015). In a study of adeits, it has
been acknowledged that higher longevity has been reported for those individuals that
have access to nearby parks, dieed streets, and spaces for taking frequent walks,
where theycan also mingle and socialize (Eronen, 2014). Moreovelinmnary
research on the use of therapeutic gardens
horticultural therapy and garden settings in reduction of pain, improvement in attention,
lessening oftsess, modulation of agitation, lowering doses of neededigations,
antipsychotics, and reduct®8on of fallsod (Det
Feelings of loneliness and isolation are a particularly salient health issue
among older adults. Cattan and caligeq2005)n ot e , APoor ment al heal
particularly depression, i's known to be a n
(2005, p. 42). In a study conducted by the University of Califétroa Angeles,
Cattan (2005) explains that loneliness is a fretjyarsed tem among older adults

and that a feeling of isolation is common among aging groups. Engaging with nature,



however, can have the opposite effect; for example, interacting with nature as a part

of group activities can motivate older people to bmensociallyactive. Additionally,

Wol f (2016) indicates that Aol der peopl e ha

communities. Ensuring their access to community green spaces, parks, and walkways

provides a wealth of physical, mental, and social bentfat notonly benefit each

i ndi vidual but al so i mproy¥es community qual
Krause and Shaw (2000) argue that it is important to provide nearby natural

settings for older adults as these can help them restore feelings that Kraudsedescri

as persnal control and selésteem. Engaging older people with outdoor physical

activities, such as gardening, is one example of a social activity that can be a

beneficial in reducing loneliness. A growing body of evidence supports the idea that

acces to naturaknvironments can contribute to a better state of mentaillvedtlg

through a number of meditative approaches and direct influence (Carrus et al., 2013).
Moreover,feelings of isolation can give way to feelings of s@lfareness ah

self-esteem if enough outdoamenitiesare provided to older populationse¢oable

them to spend time in nature and enjoy social interaction. In assigtegl facilities,

as Cooper Marcus and Sachs arggtabes, fit he sens

movable furniture, and planting can enhance the use of the outdoors for programmed

socil events, informal meetings with other residents or visiting family members, and

getting away from what, for some, may be the pressures of congregatiangldiv

sharing a room with a strangero (2014, p . 1
Nature is also important for the physit¢edalth for older peopléds Rodiek

discusses, lban green spaces can, for example, reduce stress, improve moods, and



increase the level of physical activityhich in turn prevent cardiovascular diseases

and mental disorders and reduce mortality amongradalts(2014) Sunlight and

fresh air also are critical. Sunlight enables the body to produce Vitamin D, which is

important for bone strength. Cooper Marauml Sachs (2014) state that daylight is

effective, regardless of the amount of sunlight, inbalanng ci rcadi an r hyth

leading to better sleep patterns and up to a 70 percent reduction in the use of sleeping

pil I 4290 (p.

Understanding HealtiChallenges for Older Adults Related to Interaction with Nature

Several studies show promising &deand suggestions for the design of safe,
accessible outdoor spaces for older populations. However, to provide design
guidelines that are functional for thgsoup of people, it is also important to address
the limitations that older adults face when asieg the outdoors (Cooper Marcus &
Sachs, 2014). The elderly, often with various health conditions, are more vulnerable
to the effects of high heat and hurntyg since mobility limitations make it difficult
for them to escape from heat and associatedetanguch as sunburn, in certain
latitudes (Benmarhnia et al., 2015; Cooptarcus& Sachs, 2014).

They also may encounter problems in their inmune sy$tem interaction
with certainplants and pollen. In addition, loss of muscle mass and bone density, as
well as having balance problems, can malkder adultssusceptible to falling. Other
healthrelated factors such as reduction of eyesagiddepression can impede older
adul tigpatiopimautdoor activitiegLetts et al., 2009).

Environmental conditions such as poor paving, insufficient lighting and

inconsiderate pedestrians cyclistscan enhance fear of falling and ethHfeelings of



insecurity, leading to a fear of going outdoors (Letts et al., 2009). This is why Cooper
Marcus and Sachs emphasize Athe great i mpor
easily accessible, safetonegatigt and attract (2014,p128). spend t i |
Other studies have highlighted the issue of entry doors that are hard to open or that
prevent wheelchair use at that entrance. One dtydyodiek and colleagued
outdoor accessibility in assisted lign f aci | i t i es f enisrcouldt hat Awhe
easily cross the door threshold, residents spent on average of more than three hours a
week outdoors, compared to facilities where
Sachs, 2014p. 129). Rodiek (2005), irher study of assisted living facilities Texas,
reported that residents complained of several obstacles preventing them from
spending time outdoors. Among them were doors being hard to open, insufficient
outdoor seating and a lack of protection from $bha. As Rodiek and colleagues state
inal ater articl e: ASpeci fically, doors that
individual 6s sense of mastery and control o]
of helplessness, insecurity, alienation, and dependemathers, while reducing
sati s f(204tp. D.n 0O

Design guidelines for assisted living and skilled nursing facilities, released by
the Center for Medicare and Medicaid ServiceM{{S), provide standards for
designing outdoor facilities for old@opulations. But the need for independaotess
to the outdoors needs to be considered. In many assisted living facilities, residents
rely on staff to help them get outside (Bardenhagen, et al., 2017). In short, individuals

need to have a sense of freedionterms of their access to the outdoors.
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Although most residents of Friends House Retirement Community do not have
dementia, research on outdoor spaces for people with cognitive impairment and
dementia provides important information for the most vidbér of older garden
users. In general, vat benefits the most vulnerable users also benefits those who are
more ablebodied (Cooper Marcus & Sachs, 2014).

How Nature Can Play A Positive RoteOlder Adults with Dementia

According to Harvard Health Publishing,e me n taipatterm of meital
decl i ne caused by di ff ddareardtHealth2®xl® pl9.e s or c o N«
Memory loss in older people is not necessarily a normal part of aging (Harvard Medical
School, 2019)Ilt should be noted that cognitive impairment (mild, moderate, and
severe)ld ementi a, and Al zhei merds Disease are ir
Association, 2020Accor ding to Al zhei merds associatio
commonreasonfate menti a, Patients with Al zhei merods

disorientatim, confusion and behavior changes, and they will show other symptoms

such as problem swall owing and speaking in
degenerative brain diseasettlsacaused by complex brain changes following cell

damage. It leads to demensymptoms that gradually worsen over time. The most

common early symptom of Al zhei merds is trou

because the disease typically impacts the pdrtofe br ai n associ ated wi 't
(www.alz.org).

Although there is n&known cure for dementia, numerous treatments have been
shown to reduce the pace of or previtrg diseas€Calkins et al., 2007). People with

dementia often suffer from a lack ability to engage in social interactions or

11



meaningful and enjoyable actiigs. At the same time, participating in such activities
can be beneficial. For instance, they can i
dignity, activate memories, restore s i a | roles and the building
(Gonzalez & Kirkevold, 2013, 2699).
Dementia in senior living facilities needs to be addressed for the design to
benefit residents. Gardens in such facilities provide opportunities for exercise and
socialzing, as well as outdoor activities like gardening and filling bird feeders.
These activities can benefit both residesms staff Healing or restorative gardens
allow individuals to experience nature, specifically plants and flowers, as well as
freshar Gonzal ea and Kirkevold insist that At
garden offers the possibilities for restless individuals to wander in a safe and secure
environmend3.o0 (2008, p.
Peoplewith dementia in assisted living facilities often rely family and staff
for safe outdoor visits. Even if they are allowed to go idetsinattended, residents
with dementigand even those without dementmjght feel insecure or frightened
aboutgoing outsidgCooper Marcus & Sachs, 2014.fAlly enclosed gardersuch
as a courtyard gardeoan be a solution to assist residentsafdy enjoying the
outdoors.
Engaging with nature can help restore pe
includingimproved memory retention of patients suffering frastrokes and
dementia (Detweiler & Warf, 2005). Activities such as gardening and lanasrapi
have been shown to reduce incidents of aggressive behavior and improve cognitive

capacity (Gigliotti & Jarrott, 2005). A study by GonzabkzxdMarit (2013) found a

12



reduction in agitation among garden users with dementia in an assisted living
facility. However, the same results did not appear for wheelchair wsihis the

same facility who spent less time in the garden due to a lack of access. After a more
secureaccessible garden was established in the same facility, staff saw a 30%
reduction in fallseverity as well as a reduction in inappropriate use of certain

medications among the same residemith dementia

Residential Facilities for Older Adults

The objective of this project is to design a restorative environment for senior
residentsat Friends House Retirement Communityio might be vulnerable and/or
experiencing isolation, dementa a lack of physicalklities. An additional goal of the
project is to draw attention to the design of senior residential facilities and demonstrate
that integating a facility with its natural setting brings benefits to residents. Even though
agingoftenrequires various spidized services, studies show that residential retirement
and othesseniorfacilities are often criticized for lack of attention, flexityi and
services (Mitchell, 2020Also, literature argues about the lack of facilitiesatirement
homessincethgf ocus mainly on Aillnesso (Martinez
variety of appropriate attention that can be included in their desguirements. Access
to nature can be a design feature that plays an important role in the health aneirvgell

of older adults.

Due toan aging population, the netat retirement centelis growing, and the
number of these facilities are increasaligver the U.S. to meet the demaikar

examplethe following map shows the number of retiremamhmunitiesn the areas of
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Silver Spring, College Park and HyattsvjlMaryland. There are at least 16 assisted

living facilities in Montgomery Cousy alone Figurel).
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Figurel Assisted Living Facilities in Montgomery County
Google Maps

Root In Place: Adapting To New Life And New Atmosphere
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Providing care for older adults is and will continue to be an unconventional
challenge fohealthcare systems around the world. For soleher @dults, it is simply
not possible to live alone n 0 n e, is i feasilde to ask their families to serve as
the primary caregivers. Mitchell amd Bryan
likely to need longerm health care servicés compensate for their functional
impairments and help maintain psychosocial ¥eing. Residential care facilities or
assisted living homes are one choice that can prevent or delay nursing home placement
of disabled persons when-iome helpisnolorgr suf fi ciento (2000, p.

Choosing between staying at home and moving to an assiigtegifacility can
be a difficult decision. Roy et al. mention that, to date, many reasons have been provided
for chaosing to stay at home rather than moving im@ssisted livingacility, including
understanding the home as a mirror of thedsalplace to experience personal control,
physical and psychological security, physiological and physical comfort, and &afamil
setting for attachment and memor{g613)

Gardens offer elderly residentso live in residential facilitiethe choice of
leaving thebuildingto go to a natural setting that has been designed to promote exercise
and stimulate all their senses (Calkins et al., 208garde® or gardend in an
assisted living facility,can fill some of the needs and opportunities that residents
experienced in theown home. For instance, engaging the senses with a sensory garden,
or creating a space for serenity, or gardening, or socializing with other resideritslp
individuals experience the satisfaction of settling into a caregiving facility (Cooper

Marcus& Sachs, 2014).
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Chapte®bi Be I nventory and Analysis
One of the most important stejpsthe programming processs to understandvery

aspecbf thesite that is related tbow people who live on the site, including people who

are mobility impaired, @anaccesshe outdoorsThe fAsi te inventoryo doc
current state of intergrets the inverdory fol vwhat is possibke bng s i s 0

feasible for design.

Friends House Retirement Community

The historic Friends House Retirem&@uammunity (FHRC), located in Sandy
Spring, Maryland, provides direct service to seniors and, in particular, seniors with

lower incomeswww.bymrsf.org. Residents of the retirement comnityrhave

differing levels of physical ability. Many residents are fully mobile; they enjoy
gardening, hiking on the trails, and other vigorous activities. Otb&tarts are
mobility-impaired and need extra assistance through canes, walkers, and wheeled
mobility devices (wheelchairs and scooters) for getting from place to place . The
existing pathways within the site do not provide opportunities for all residenteve
freely in outdoor setting®ue to a development project that is underway on siteg mor
residents will settle in the community. Their social and outdoor needs will require a
structured plan for increased outdoor access. Figig@ar aerial view fothe existing

condition.
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Friends House Retirement Community (17340 Quaker Ln, Sandy Spring, MD) is
located close to the northeastrder of Montgomery County in the Town of Sandy
Spring, close to the southern border of Silver Spring, MD. This site is near the District
of Columbiametropolitan area to the south and Baltimtorthe north. It is

approximately 48 miles from the Chesape8ay(Figure3).

SiteCharacteristics

The FriendsHouseRetirementCommunitysite includes62 acres(Error!
Reference source not found.within a larger Community of Frienqé42acres) The
site includesopen fieldsdiverse vegetation and canopy cover, a pammdmmunity
gardening facilityamemorial garden, and accesgtalic trails and the Sandy Spring
FriendsSchool.The northern boundary of the site is near a sHeyieily neighborhood
Friends School to the soytnd privatelyowned farms to the northwe&rror!

Reference source not found.

SiteHistory

The community was founded by Quakers who arrivetienearly 18th century
searching for land where they could grow tobacco and corn (Glaros, 2014). The Quakers
built theirmeetinghousewasbuilt as the place of worship for Frienitis1814 near
afreshwater springthat gave its name to the commun(8anty, 1999) According to
the Friends House website, due to former research done by the department of Landscape
Architecture at the University of Maryland (2000) and Culture Spot at Montgomery
county (cultuespotmc.com), thiBriendscommunity is located ahé historic site of

Sandy Spring and was founded by George Fox in 1647.
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The location of théleetingHouse in the village of Sandy Spring helped to

define the limitation extent of the greater Sandy Spring neighborhood of the time. The
greater Sandy SprgnneighborhoodncludesBrookeville, Olney, Norbeck, Ednor,
Brighton, and other communities within a-gnile radius of the meeting house (Glaros,
2014),(Figureb).

Friends House Retirement Community is in its 52nd year asiigie o
organization within Baltimore Yearly Meeting that provides direct service to seniors and
particularly to seniors of lowencomesBaltimore Yearly Meeting is a traditional
yearlyreligiousmeeting for Quakers the area of central PennsylvanMaryland, parts

of West Virginia, Virginia, and the District of Columblattps://www.bymrsf.org). As

a precursor to the current role of theends community at Sandy Springs, in 1947 at a
Friends Meeting Huse located at ¥3and Irvine Street, a decision was made to
establishing a nonprofit home for aged Friends in Washin@@n(culturespotmc.com).
The first site for this started in Nowtlest Washington, DC in 1951 in an apartment
building which was sal in 1952 due to lack of occupants. In 1954, one of the members

of the Friends community, Esther Scditror! Reference source not found), offered
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her estate of 142 acresSandy Spring, to be used by the Friends community after her

death.

https://en.wikipedia.org/wiki/Sandy_Spring, Maryland#/media/
Figure5. Sandy Spring boundaries in Montgomery County

Figure6. Preservedistory onthe site

https://www.hmdb.org/PhotoFullSize.asp?PhotolD=385186

The Circle of Friends decided build theFriendsHouse Retiremer@ommunity
and High School in two separate buildings in 1959 by thenéfsidouse Board of

Trustees. Thisdard also created a new poration: Friend€ommunityof the
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Baltimore Yearly Meeting INCIn 1961 construction of the Retiremé&xdmmunityand
Friends School Building was completdégure10 andFigure9). The school provids a
variety of facilitiesand activitiedor the studentsHigure12 andFigure13).Also, some
activities and planned events are taking place at the Retiréddoaminunity suclas
game nightsmusic classes, etc.

The need for a gatherimacesuch as a meetingpusefor worship was the
initial interest for Quakerdyuilding the school and retiremerbmmunityfor their
communitywasanothelimportant part of the Sandy Springs Friendsoounity. It is

important, therefore, to keep the historic heritage of the site when redesigning it.

Baltimore Yearly Meeting

of the Religious Society of Friends

Friends House

Figure7. Baltimore Yearly Meetingignage - https://www.byrrsf.org/
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Figure9. Friends House Meeting Builditmday

https://www.culturespotmc.com/event/
heritage-dayssandyspringfriendsmeetinghouse/

Figurel0. 1817FriendsHouse Meetinduilding
https://www.sandyspring.org/history
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Zoning

The Montgomery County Land Use zoning map outlines land uses including: the
land use for Planned Neighborhood, Residential, Residential and Commercial,
Agricultural, Office (employment Zone), Government, Transportable Development,
Rural, PlannedRetirement Community and Industtfyigure15). According to the

Montgomey County Zoning Ordinance, the FHRC site ownership is considered private,
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and by county land division is included in the zoning, Residential. FHRC is eoedid
private and is in a Residential zone in an area that allows property developigarg (

16 andFigurel?).
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SiteConservation

In order to have a sustainable development, it is important to understand the
environmental conservation considerations located on or near the selected site.
According to Montgomery County 2018, the conservation efforts within or near the
selected site inade a 108year floodplain that is less than a mile from the site. For this
Site, forest conservation easements, also known as a conservation restrictions or
conservation agreements, provide options to protect nature for future generations
(www.conservatiao easement.us). Forest banks are also near the property line but are not
locaed within the property (Figure 18). The Montgomery Planning Depart(@emn8)
states, ANAForest banks are a necessary part
developmenprojects must plant or preserve forest onsite. When this is not possible,
barks provide the opportunity to meet requirements in assitéflocation within the

Countyo (montgomeryplanning. org).

[_1100 Year Flood Plane

Foear Conservation

0 450 900 1.800 2700 3.600

Figurel6. Conservation MapArc GIS



Development Program

According toF H R Ce&egxutive directqra development project hasgunfor
Friends House ith the goal of building more senibpbusing includingtwo-story
cottages and lodggthat allow more residentstmthe community Figurel18). The
development program ismbinationof affordable housig, rental units, assisted
living, skilled nursingand common renovation and additi¢rggure19). Some d¢der
buildingsare being demolished and new buildings are being constrwitetetter
infrastructure Another goal for the development project is to createe flat open
space fortie Friends House community

Increasing the number of residents can lead to more caregiving staff job

opportunities at the retiremecwmmunityas well as creatinglargercommunity with
more activities and experiences. However, there are drawbacks thaeuwbispment
program hasntroduced. For example, according to the residents, the building

construction has hathmagingeffect onsome ofthe greenery of the site.

Commons =
Renovatiory
ZN 2/ )
Apartments (s0) >

-

Cottages (4) /,/"{:

RENTAL UNITS (20)
PHASE 1

Lodges (20) ;

Cottages (9)

Lenhardt Rodgers ‘ Architecture +Interiors . @ Stantec

Figurel?. plan for development program, http://www.friendshouse.com
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According to the development plan, two wir{@and D)of the main retirement
communitybuilding havebeendemolished, leavingnd a flat area beside the main
parking lotandthe remaining buildingDuring the constructioriyvo maturetreesin this

space wer@reservedFigurel19).

i

Commons //
Renovatio /\\

o :
/ \

Figurel8. Wings D and Gvere demolished to create more
outdoor pace

Friends House executive director

Vegetation

A noteworthy variety oplant species exisbn thesite.More than half of the site
is filled with treesJawn and shrubsMany treeand shrulspeciesvereplantedin the
1970s (Walker1996), Error! Reference source not found). According tothe original
Friends Hous&ignificant Tree mapHigure22), the cultivated tree species siteare

American Sycamorélack Gum,Catalpa Chinese ChestnuGopper Beech, Dawn
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Redwood, Dogwoodsuropean LinderEuropean Beech, Fringe Trdapanese Maple,
Redbud, Sourwood, TuliBoplar, Weeping Cherryhite Pine White Oak Willow

Oak, Wye OakandYellow Wood The Franklin tre@nd some other vegetatioras
damagednd died due to theecentconstructionAn invasive species of bambbas
beengrowing onthe site beside the pond. AccordingMasterGardenersthebamboo
canes aresed for the&CommunityGarden, so the residents have managed to prune and

keep itcontained Figure23).

Figurel9. The existence of Franklin tree has been indicated in Egbert
I'ND2NJ gl f1> 9306SMI06 21 1 SNDa ! NI

Figure20. American Sycamore and Cypress species on site, April 2019
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Frlends House Significant Trees
Based on 1996 map, updated March 2015.
Sae Key at lower loft for species of circled tress.

Friends

KEY: “. Garden
BG = Black Gum (Tupelo) \\
CB = Copper Beech “

DrW = Dawn Redwood N
DW = Dogwood (Memodal)
EB = Eurapean Beach
EL = European Linden
Fkl = Franklinla . werr ™
FT = Fringe Tree e
JM = Japanese Maple
AB = Redbud
SW = Sourwand
TP = Tulip-Poplar
WG = Weeping Cherry
WeH = Witch Hazel
WIO = Willow Oak
WyQ = Wye Oak
YW = YaliowWood \ !

| X= Gene a5 of 2015. M v —

Friends House, Sandy Spring, ML

Septernber, 1396

Figure21. Friends House Significant Treeap- Montgomery County Data resource 2018
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Figure22. Canopy map, Montgomery County Datgource 2018

Elevation Slopeand Aspect

The devation changevithin the site is more than #@et The highest elevation
is 470 feet and the lowest elevation 400 feet besidedhstructecdstormwater
management pondrigure24). The least steeprea, with a slopbetween 0 and 3
percentisin betweerWing B of the main retiremerdenter building and the parking lot
The steepest slopketween 10 and ldercentis alongthe path between the

CommunityGarden and the pond arekhis steepnesseeds to be considered for
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gradingto makethe pathwaymore accessibl@-igure25). Most ofthe slope orientation
(agect) of the site is toward the Southeast, East and Northiigat€26).
The Community @rden is located at the southeast part of thensitea southeast

orientation.

Elevation Map A

1inch = 200 feet

Feat

Elevation Map 0 1,8003,600 7,200 10,800 14,400
1 inch = 200 fe(

Legend
topo_raster 2 == A Highest Elevation: 47€eet

<VALUE> .

L pe——— —= A Lowest Elevation400 feet

[ <00.0000001 - 410

[ 410.0000001 - 425

[] 425.0000001 - 440

[[7] sa0.0000001 - 455

[ <55 0000001 - 470 Figure23. Elevation map Montgomery County database
[ +70.0000001 - 485

[ 4850000001 - 500

[ 500.0000001 - 515
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Figure24. Slope MapMontgomery County Databas2018
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Watershed

Thesite is within two subdivisions of the Anacostia Watershed, which meets
with Rocky Gorge Watershed on the northern border kigu¢e2627 andFigure

2930).

Lower Monocacy,
02140302
Nutrients
Sediment, Bacteria

Seneca Creek
{ 02140208,
| Sediment -

Nugients

A~

Anacostia 02140205
. Bacteria, Nutrients
Sediment, Trash
PCBs,

Figure 26. County Watersheds on Marylahdanuary 2013

@ Site Location
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Figure2§, illustratesone of the streams at the southern side of the sfagidy houses.

This stream is one of the branches that connec¢ketdnacostia Watershed that collects
Figure27. Ore branch of a stream inside the forest behind the sifgtaily housesflowing toward the Anacostia River

theexcess waterflorom the siteSo, it is important to collect and filter the runoff

water beforet enters thestream and watershed.

Hydrology and Drainage Pattern

Most ofthe hydrology pattern within the sifellows theinitial stormwater management
infrastructure plamand thestormwater management pond, located at the northern side of
the property However, before running toward the pomnanoff flows across the site over
the pathways and lawns. Over time, the water has caiasedge to the walking

pathways and regularly creates muddy areas in and around the Community Garden
(Figure3031 andFigure3132). The 500year flood plains near the property lindhe

flood plain has aich tree canopy andildlife habitat.It is important to prevent future

development alonthenorthi south axis othe site due to this existing fldglain.
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Figure 28. Watershed mapMontgomery County database
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Figure 29.Hydrology Pattern within the site
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S : i : N s
Figure31. Muddy areas around the community gardéat is the result of insufficient stormwater management
strategies

Soil Analysis

According toNatural Resarces Conservation ServicddRCS soil data, the
dominant soil of the site is Glenelg silt loam, with 39.6 acres of the site and 84.8 percent
of the total area. The least dominant soil is Bailt silt loam with 1.6 acres and 3.3 percent
of the area and Hatio silt loam with 4.8 acres an@.B percent of the total ar@@igure

33). According to hydrological soil group, the soil is within group B whichdas
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moderate infiltration rate and moderately codesture (vww.engineering.perdue.efu

Knowing the soil characteristics is helpfok fdecision making for the stormwater
management strategies and modifications. Also, soil data is @isefuswccessful and

sustainable landscape agsfor appropriate installations and plantings

P —

Map Unit Legend (3

)

Montgomery County, Maryland (MD031)
Montgomery County, Maryland (MD031) @

Map Acres
Unit Map Unit Name in F:,efr:;r;t
AOIL

Symbol
2B Glenelgsilt loam, 3 39.6  84.8%

to 8 percent slopes
6A  Bailesiltloam, 0to 1.6 3.3%
3 percent slopes
54A  Hatborosilt loam, 0 4.8 10.3%
to 3 percent slopes,
frequently flooded
W Census water 08 1.6%
Totals for Area of 46.7 100.0%
Interest

-
i

-

Figure32. Soil- Soil Survey website

Climate

Climate analysis is an importacmmponat of anysite inventoryand analysisbut
perhaps even more $ar the current project, where the maisersareolder adultasvho
tend to be more sensitive to temperature and humidity lebats tool 198012010

in winter is from December to Februaryitivthe minimum temperature ranging fr@a
to 47.6 degrees Fahrenhéinnual rainfall on the site is estimated at 40.39 inches

Figure34 Figure36). Thesite occasionally gets snow during winEigure35).
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01

02

03

04

Normali Maryland is the main data to analyze the temperature and percentage

of annual and monthly participation. According to this ddt@amonths ofJune to

Figure34. Winter at the Friends House open spgagew toward Stormwater
management pond

20

Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec
MONTH O PRECIP (IN) O MIN TMP (°F) O AVG TMP (°F) O MAX TMP (°F)
292 29.2 358 42.4
V 2.60 » 314 7 38.6 ‘ 45.7
3.86 388 46.3 53.9
3.22 47.6 56.6 65.5

Figure33. Monthly Precipitation and temperaturat the site- https://www.noaa.gov/

“4cL



August have the highest temperatures, betvé&eh and85-degrees Fahrenheit. The

lowest temperature

O PRECIP (IN) O MIN TMP (°F) O AVG TMP [°F) O MAX TMP (F)
Annual 40,89 50.6 58.5 66.5
Winter 893 Ein | ire 44,7
Summer 11.28 70.2 78.6 7.0
Spring 10.57 47.8 56.3 64.9
Autumn 1011 328 60.8 BE.8

Figure35. SeasonaPrecipitationand tempreture https://www.noaa.gov/

WindRose Plot

A wind rose is a type of circular plot that exhibits the prevalence of wind
directions at a given locatidfigure37). Thewind rose displayetbelowwas
generated from data collectedthe closest statioto the sitein Baltimore,MD, from
1996 to 2003. The average wind speed is hi8s per hourroph) from O percent to
4.63 percent of the time. In this example the strongest winds occurred in the west,

blowing at a rate of 11.03 plus mhttp://mapsofwonderland.blogspot.com/

As explained before, since the main users of the site should be protected from
sever whether condition, this data is valuable to clarify thesarethhe site that are
mostlyaffected by cold and wind@:he designmustconsidemwhereto bestlocate places

for peopleto comfortablygather, & or take walks

43


http://mapsofwonderland.blogspot.com/

Figure36. Summer and Winter Wind Roséttps://www.wcc.nrcs.usda.gov/climate/windrose.html

Plant Hardiness

In order to have a sustainable design, it is vital tatluseightplants for the climateA
plant hardiness map helps to understand the plantsahdtestolerate theveather and
temperatureonditiors within the site. According to the USDA, Friendsttse is

located withinZones 5 to 7Kigure39), where the minimum and maximum
temperatures are betwe2®.2F and87 F. It should be noted that with climate change,
hardiness zones are changiAgcording to thdJSDA, due to climate changthe

United States has been experiencing warmer.ddysstate of Maryland is no
exceptionillustratesthe zone change in the past 10 years angribjectednext 30

years This has a direémpacton correctly selectingegetatiorfor planting.
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