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Chapter 1 Introduction

1.1 The Anacostia river

TheNati onés capital, Washington D.C. is defi

the Anacostia and the Potomac. These rivers are an integral part of the structure of the city and
play a vital role in the life of the communityhis study will draw frontoncepts such as

Ecological Urbanism, Sustainable Urbanism and implementing Green Infrastructure techniques
leading to growth that is sensitive to the environment and support higher quality héfe
waterways have had a reputation for being degradigctrash, toxic contaminants, human waste
and increasing rates of polluted urban run@iemand, n.d.Jhe district has made continued

efforts towards cleaning and restoring these waterways while also making them accessible. The
Anacostia river is & miles long. It flows from the Maryland suburbs of Washington D.C. to the
Potomac river near downtown Washington. Although the river is not very long, its watershed
covers 176 square miles and contdifssub watersheds in southeast Washington, DC and
Montgomery and Prince George's Counties in Maryléhde Anacostia Riven.d.)The

Anacostia Watershed is a part of the larger Chesap®ay Watershed. Thisatershed consists

of three main drainage aredlse Northeast Branch, the Northwest Branch, and the tidal river.

The Northeast and Northwest Branches converge in Bladensburg, MD and form the tidal
Anacostia River(The Anacostia Riven.d.)This river, that is tt home to over 800,000

residents of Washington D.C and Maryland has been exposed to a great deal of pollution that has
led to degradation of the water. Every year around 2.5 billion gallons of raw sewage mixed with
stormwater i s du matendayanakingat urfitnet onlyifosdrinkindmut o6 s

swimmingand fishing as wellAlong with environmental issues, the area around the Anacostia



also faces social and environmental justice issues. Environmental gentrification is one such
critical issueUrban growth and development along the river has drawn public attention to the
Anacostia that has led to increased land values, thus initiating gentrifigétiom & Fischler,
2020)This has ultimately causeddasision. Development along the river mustdaess the
concerns of marginalized residents living in the afés thesis will focus on understanding the
major causes that have led to depletion of water quality overtime and suggest design
interventions that not only help in restoring the river s @stablish its connection with the

district and its residents

1.2 Statement of problem

The Anacostia river has been supporting civilisation around it since the elrgdfry,
even before the arrival of the first European explorEns. river has beesubject to
industrialization for centuries. This rapid urbanization and development surrounding the river has
resulted in excessive runoff that contains harmful contaminants, thus depleting health of the
river. According to American Rivers the AnacodRaver is polluted with a varietgf substances
from differentsources. Storm runoff, agricultural runoff, combined sewer overflow (CSO),
sediment, heavy metals and other toxics constantly inundate the river to create a level of
pollution which has causednerican Rivers to categorize the Anacostia River as one of the 10
most polluted rivers in the United States in 1994, 1995 and on their endangered rivers list in
2000. (American Rivers web site 200)is degrading water quality of the river and rapidly
changingurban fabric of the city hded to a loss of connection between the city and its river,

transforming the river into an abandoned shoreline overtime.



1.3Research question, Goals and Criteria

The resech question for this study is

How can an urbansite be designed to support people and activities in the area such that it

helps reduce degradation and improve water quality of the Anacostia river?

A set of Goals have been formulated for the study and each goal lists a set of criteria that are

steps which would help achieve that specific goal.

Criteria

e Treat at least 1.3” of stormwater run off

Improve water quality R BBt

of the Anacostia River e Improve stormwater management by including green infrastructure
techniques such as rain gardens, bioswales, green roofs and more.

® Design to improve visual, pedestrian and vehicular connection
: : ® Frame important views along S Capitol street and the river.
Revive connection ® Design considering views and character of the site as perceived
with the urban fabric from off the site.

® Include trail connections, seating, shade, adequate lighting and
way finding to improve pedestrian experience.

Guiding the design ® Promote growth of urban natuve habitats

iy e Provide access to nature
through prmclplcs that e Incorporate mixed use development to promote growth of

support sustainability ecological neighbourhoods.

. e Designing the edge to be a public space
-Add_rcss cnvironmental g8 Designing multiple entry points to the site.
justice

Create a place for e Include boardwalks, lawn, play area and seating areas.
e Include interactive displays to promote learning

recreation . - -
ecreation and e Create opportunities to interact with water

relaxation

e Design to include opportunities for local businesses

Facilitate growth of
local economy

Figure 1: Goals and criteria of the proposed thesis proj



1.4 Assumptions

The purpose of this thesis is to explore how development in an urban environment can
take placen a way that does not harm theveanment. This thesis focusesprovingwater
quality issue of the Anacostia Riviirough the treatment stormwater runoff. The thesis
focuses on reviving connections with the river and creating a welcoming public space. To
achieve these goals, soms@®ptions were made. One such assumption is that the three
different owners of the proposed site would work together for the betterment of the community

and environment.

1.5Importance of the study

Rivers are a vital and vibrant ecosystem for many speaesdithe worldThe Anacostia
watershed covers 176 square miles in Washington D.C. and Marplecmtding to the
Environmental Protection Agency, the Anacostia River watershed in D.C and Maryland is home
to more than 800,000 people, 43 species of fishaamaind 200 species of birds. Overtime, rapid
urbanization of the watershed has led to a loss of 6500 acres of wetlands and 70% of the forest
cover.(US EPA, 2015)mpervious surfaces such as paved roads and parking lots now cover
more than 25% of the watershédwas around the early f@entury vihen the river began to
suffer. Assettlersbegan clearing the fields for agriculture, this led to heavy erosion and
sedimentation. This alteration did not stop here, as Washington D.C grew, rapid development

took over forests, wetlands, altered stream slgMarch 11 & Turrentine, n.d.)

Another crucial aspect that affects the water quality of the river is the ever increasing
amounts of sewage that is fed into the river and the polluted runoff that goes inteth€he
Anacostiabs biggest threat is th306%sdfortnmmatreiry

pollution. (March 11 & Turrentine, n.d-Jhis runoff water brings with it sediments, pathogens,

4



toxins and trash that lead to pollution of the river and affect the aquatic life. The sewage
overflow is a result of the districtds combin
pipes collect both sewage and rainwater. In case of rain storm everggpifhees overflow into

the nearest river or streaah 17 discharge pointghis includes the Anacostia River, Potomac

River and the Rock CreeRs per reports, around 2.5 billion gallons of raw sewage mixed with
rainwater is fed into the river each year do¢he overflow from the old sewer system.

(AWashingtonds Big Dig Aims to Clean up ONat.i

For small amounts of rainfall, the overflow from CSOs typicalbt$ less than 24 hours.
However, with over an inch of rain, the effects of CSOs on water quality can persist up to three

days

MCOMBINED
A SEWER AREA

A I:t‘._',l,'}‘.v'

COMBINED SEWER OVERFLOW
DISCHARGE POINT
POLLUTION MAY OCCUR
DURING RAINFALL
CSO OUTFALL NO. 027
PERMIT NO. DC 0621199

Figure 2Combine sewer area in D.C and a combined sewer overflow warning ¢
along the Potomac(Source: D.C. Water)

These systems raise an important issue of concern since it leads to high bacteria level in
the river and low dissolved oxgg levels which contributes to fish stress or fish kills and also
affects all other aquatic plants and animals. This also creates various health hazards for the

population around. The river and its parks have the potential to not only provide abundant



wildlife habitat and improve water quality, but also play a crucial role in community
development and public heal{tuS EPA, 2015Hence, it is important to understand these
existing conditions and create awareness towards improving the water quality of the river in the

years to come.

Chapter 2 Literat ure Review and Background

2.1 History of urban waterfronts

Water has played an important role in human life since the begiohoiglization.
Throughout history, ped@ have always lived and settladar water sources in order to sustain
their life (Leakey & Lewin, 1979) For centuries, the banks of rivers have supported growth of
various cities,tese urban waterfronts are the core of many clilédsgan waterfronts began as
commerce centetbat depended on trageyckbost, 2005)The main focus of the city was on
transportation of goods via water. As the industrial revolution began, due to the requirement of
reducing transportation costs, manafging setups started moving near the ports. It was during
this period that shipping and manufacturing began to become powerful sectors in economic
growth and waterfronts too moved forwafByckbost, 2005 his period is considered as the
period of maximum socioeconomic symbiosis between ports and their hostingNarekffe,
et al. 1996)As a resultheavy machinery was used, massive industrigdlimgs and warehouses
along the waterfront were being buthe scale of the ships themselves changed after the
invention of the steam and the internal combustion engines, larger ships meant larger docks,
guays and shipyards. Finally, the industrial tation meant a complete domination of the
waterfront by industrial and port activities (Marshall 200Tlhis started to separate the

waterfront from the city. The waterfronts lacked residential landuse. Some workers, and traders



may have lived near the veafront, however the area was often dirty and smelly due to
manufacturing and industrial uses at the waterf{Bgytkbost, 2005Hence, maximum

populdion preferred to avoid these areas in order to live in more peaceful areas of thieecity.
posti industrial waterfronts had a different story. By the early and2fiticentury the role of
these ports began diminishing and waterfronts began to chariyeth@/use of rail and airline
transportation, these waterfront properbesame vacantere left for other uses or to a gradual
decay.Baltimore, Maryland is one such example that faced a similar proien.the boom in
waterfront ativity due to Wot d  War | | watdfint feli imtoalecayolLarge empty
buildings dotted its inner harbor. A report in the 1960s indicated that, unless drastic measures
were taken, the city would be in dire finang#iaitsin ten yeargRyckbost, 2005)The city

leaders then planned a massive redevelopment project that has been a success converting the
decaying waterfront into a bustling center. Many citiesshaerked towards transforming their
waterfronts into new destinations where residents reconnect with théraraten addition, the
need for these newly designed waterfronts is a result of lack of access to nature, need for
improved water quality, econoagrowth and the growing awareness of green infrastructure

developments.
2.2 Anacostia Waterfront Initiative

The district government, various npnofits and private organizations are coming
together and have committed themselves to the effort ofrirggtihe Anacostia River. One such
project is the Anacostia Waterfront Initiative (AWThelnitiative was led by the government
and 19 federahs well as District agencies. This project focussed on reviving the Anacostia

River, its waterfronts and adjoimg communities and parks. This $10 billion;3&ar long



project covers the area that borders the Anacostia river, including wards 5,6,7 and 8. It stretches

from the Tidal Basin to the districts northeast border with Marylgkisbut AW] n.d.)

Figure 3Anacostia Waterfront Initiative magSpurce AWI websitg

Initiatedin 2000, AWI promisesa cleanriver environmentnewparks,andotherrecreational
facilities, morejob creatingcommerciakentersyevitalizedneighborhoodandmulti i modal
transportatioroptions. (About AWJ n.d.)In 2003, AWI proposed th&nacostia Framework

Plan The key e#ments on this plan were

1. Transportation i Re- creatingthetransportationnfrastructurenetworkto promde safe
andefficient multi-modaltravel throughoutthe AnacostiaWaterfrontarea.

2. Environment i Restoringtheriver, reducingthe developmentaimpactandimproving
the overallwatershedAlso createawarenessn environmeneducatiorand

sustainability.



3. Economyi Generatanewopportunitiesvith completionof variousnew projectsalong
thewaterfront.
4. Community T Revitalizeandreconnecexistingcommunitiego theriver in more
sustainablevays.
5. Recreation-Thr ough AWI, the DiesrtPrairckto issy sctreem toifn g
interconnecting waterfront parks that will ultimately be linked by the Anacostia
Riverwalk Trail. As of 2010, more than $100 million had been invested in the designing

and constructing the RiverPark systéAbout AW] n.d.)

Theinitiative hasachievednanymilestoneghroughtheyears,D.C. Water has redcted

combined sewer overflow by 36% and the District has achieved an approximate 50% decrease in
nitrogen and sulfur concentrations that lead to acidification of water bodies (Government of the
District of Columbia, 2010)The AWI continues to propose anark on different projects in the

area to accomplish the vision of revitalization on the Anacostia waterfranivaddclass

destination and the center or®Zentury Washington, DC.
2.3 Ecological Urbanism

Ecological Urbanism is a term that wastficeined in 1998. Ecological Urbanism draws
from ecology to inspire an urbanism that is more socially inclusive and sensitive to the
environment( AiEc ol ogi cal Thefouammain shjectides &f €c@@iral urbanism
are compactness, complexity, efficiency and stability. The focus of this moagiddasfism is to
address the current challenges of the growing urban environment by intertwining sustainability
with the urban groth. Architect and planner Miguel Ruano defined ecological urbanisimtas e

development of mukdimensional sustainable human communities within harmonious and



balanced environmenis Sustainable urbanism has similar environmental goals buts it also

focuses on quality of life of the residents.
2.4 Sustainable banism

Origin of the ternsustainable urbanism dates back to 1990s. Sustainable urbanism
focuses on the opportunity to design or redesign the built environment in a manner that supports
a highe quality of life and promotes a healthy and sustainable lifestyle. The idea of sustainable
urbanism stems from three laté"entury reform movements, namely the smart growth, new
urbanism and green building movement. While each of these movementseleaveuccessful
individually, there has been a lack when it comes to searching for l@mm solutions since
individually the movements cannot solve the challenges we face t&d&yainable helps bridge
the gap here by bringing together these thremitapt movements together and knitting them
into a design philosophy so as to allow and create truly sustainable human envirqfiarents
2007) Sustainable urbanism emphasizes that the most successful neighbourhoods are the ones
that integrate the five attributes: definition, compactness, completeness, connectediness an

biophilia (Farr, 2007)Farr laid out five basic guidelines tolaeve sustainable urbanism

1. Densification: Sustainable urbanism needs to strike the right balance between local
impacts and global benefits.

2. Sustainable corridors: Building communities with transit and biodiversity. Travelling
through a network of puial transport and ecological corridors.

3. Ecological neighborhoodsNeighborhoods with mixed use development comprising

housing, retail, public spaces within walking distarnideese neighborhoods should be

10



designed to be compact, complete, connected amdatély more sustainable and
satisfying.

4. Access to natureProviding access to green spaces such as parks, squares and
community gardens that serve as a social meeting point and greatly enhance quality of
life.

5. High performance building and infrastructure : Infrastructures that have low energy
consumption and carbon dioxide emissidnsorporating best management practices in

infrastructure design.

These guidelines amatinciples of sustainable urbanism help build the environment around
us such that anyedelopment takes into account biodiversity and the quality of life of

residents in the area.

2.5Green infrastructure techniques

Theold systems of managing water and ottesiources that were once successful are no
longer able to face the challengdar cities today. This required implementing advanced
strategies that could help build a sustainable future. Green infrastructure refers to ecological
systems, both natural and engineered, that act as living infrastructure, these edghibitts
social,economic and environmental benefifhese techniques help reduce pollution in our
cities. Further, they are designed to deliver a wide range of ecosystem services such as water
purification, space for recreation, air quality, climate mitigation and ataptthat ultimately

improves the quality of life.
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In the past, communities have relied on grésastructure such as system of gutters,
pipes and tunnels to move stormwater. However, the capacity of these systems is no longer
enough to manage the stawater and does not address water qualitg.aresult,this water
ends up polluting the river. According to the EPénoff from stormwater continues to be a
major cause of water pollution in urban areas. It carries trash, bacteria, heavy metalssrand oth
pollutants through storm sewers into local waterw@s.EPA, 2015)mplementing green
infrastructure techniques can helgyent combined sewer overflow and address runoff water
guality. These techniques can be incorporated at various $oateshe neighborhood to the
master planning scale. T$etechniques include rain gardens, bioswales, infiltration basins,
stormwater green streets, green roofs, permeable paving, surface detention systems, rain barrels,
cisterns and mor& hese help remove a variety of contaminants before they reach thdiAncos
River. The Monumental core framework plan for Washington D.C states different resilience
strategies for example, combining grey infrastructure with green infrastructure and other low
impact development strategi€ombined, these infrastructure sysis will help to improve
stormwater management and water quality, control flooding, and recharge groundwater supplies;
reduce ambient air temperature and cool urban heat islands; reduce energy consumption and

improve air quality; create wildlife habitgMonumental Core Framework Plan.d.)
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Chapter 3 Precedent Study

3.1 The Yards Park, Washington DC

Designed by M. Paul Friedberg and Partners, the Yards Park is a waterfront destination
anda green jewel in Washington DThe YardsParkhighlights a regeneration effort that brings
local communities and visitors to the Anacostia River while providing a transformative and
vibrant public spacéyards Park 2013 Urban Open Space Award Winn2013) The Yards
Park is a 5.4acre open space that is an essential component of the largerd3ub
neighborhood, designed to be the new urban miixese development in 200Bhis site was a
part of the Navy Yard extension and then becabsndoned with no public acce$be
neighborhood is now developed as a mixed use area that consists of rental apartments, offices,
shops, and restaurants. The park offers spaces for vagtus and passive activitigs,
celebrates water through the differargter features that engage users of different age groups
and a sculptural bridge that links the Anacostiarwalktrail. Added to this, important green
infrastructures features weimcorporated in design such as underwater trash bins and low
impact design streetscapéhe Yards Park provides a great example of transforming an
abandoned site into an important public space of an urban mixed use development area. It
incorporates intasting ideas to accommodate both small and large scale gathering spaces while
also focusing on the community benefits and protecting the environment. Figure 4 shows some

important elements and attractions of the park.
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Figure 4: The Yards Parks: Park overview (upper left), River street gardems |
middle), Canal basin and waterwall (right), Overlook with seating (lower midt
Pedestrian bridge at the park (lower left) (Source: asl3.org

3.2 11" Street Bridge P&t Washington D.C

The 11" Street Bridge Park connedds. CNiagy Yard one side to the Anacostia Park on
the other sideThis bridge parkhat is scheduled to open in 202%lesigned by OMA+OLIN
Cityds first el evated p aerspaces,playgrounds,arbandes out d
agriculture environmental education centpublic art and morelhis park aims to support the
nei ghborhoodds physical, envi @QLiNrseeksroteasurea cul t u
Arichly | ayer ed anteaobrédmswilargneyin allseasomsotid theubridde park
and landingsare designed so thtitere will be a lot of fall color andmple shade during the
summerAll of the new tree and plant life will also be supportgdbi advanced st or mwa
systemsijncluding bioretention basins and cisterns, which will capture stormwater for reuse in
irrigation (Green, 2021)The park also includes a large meadow with woodlands at its edges
where native and adapted species will be planted to achieve biodiversity goals established with
the Anacostia Watershed Society. Mussels play a crucial role in fil@ndgleaning the water,

this is highlighted i thatfeatwes hivdiues with tustdineshelt r pl ay
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shaped play elements that kids can hide and run thi@glen, 2021) This play area is
designed to promote the environmental education program asesign principles of the

project are as follows

Stitch the city together

Engage the river

Elevate public health

Embrace the water

Celebrate the rich history of the region
Explore Innovation

Activate the space and place

Capture rhythms of the day and seasons

= =/ =4 A4 A4 A4 A5 -5 -

Create an eceystem

Figure 5: 11 Street Bridge Park: Park overview (upper left), Park lawns (upper midc
View from the ovedok facing west(right), Rain gardens on the west side of the park
(lower middle), Pathway to the amphitheater (lower left) (Source: dirt.aslp.org
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3.3 Boston Seaport Square, BostoiA

Boston Seaport Square is a diverse, miesle envi ronment with conn

thriving seaport. Designed by Sasalames Corner Field Operations and NADAAIAs is the

fastest developing areas of Boston that once consisted of industedlouaes and parking lots.

This rapid development is now attracting new residents and businesses to the area. This context
is similar to the Yards Pamkhere an abandoned site was transformed into an active public

space. Thus both of these precedents aat grxamples for this thesis as the proposed site is
located in a similar context. Development at Boston seaport brings together diverse uses,
pedestrian connectiongublic spaces and better connectivity to the seaport. THesvigioned

master plan incldes apartments, offices, shops, restaurants and hotels. The design also includes
the Harbor Square, which is the at the heart of the Sedpermaster plan is designed to

encourage walkability and alternative mobility options with 39% of the totalgirajea being
exclusively devoted to pedestrianly open spacéSeaport Square Master Plan.d.) A tree

lined pedestrian path, plazas and amenity spacesdamitical component of the design and

serveasthdi strictdés cul tur al corridor.
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Figure 6: Boston Seaport Square: Master Plan (upper left), neighbourhood experience (ug
right), View otharbour square (lower left), grand staircase (lower right)(Source: sasalji.com

3.4 Brooklyn Bridge Park, Brooklyn, NY

Brooklyn Bridge Parldesigned by Michael Van Valkenburgh Associates, was an
abandoned waterfront that was transformed irttoiging public landscapé€lhis 1.3mile-long
Brooklyn Bridge Park was completed in December 2021. The design of this park addresses
issues such as climate change and restores the connection of the city with its shoreline.
Programming at the park includes actieereational spaces, nature play and other iatins/
play areas, a massive soundeflecting landform sheltering the site from the highway noise and
works on a selbustaining economic model. Although the waterfront is completely transformed
now, the design considers many of the existing elemenkeditie that made it unique such as
the infrastructure that point towards the history of a working port. The design involved creating

Aurban junctionso that helped connect the
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entries at site extensiorthe park was also connected to major transportation hubs, thus inviting
more users to the sitEurther, variety of newly constructed and naturalized shoreline edges
supports a host of experiences connecting users to the(Matbael Van Valkenburgh

Associates Inm.d.) Planting at the park includes salt and freshwater wetlands, miniature
forests, meadows and gardens. Recycling stormwater is a crucial eretahaspect of the
design. Stormwater that falls in the park is collected and naturally treated to water lawns and
gardens. Tanks located underneath different piers store this water until required. As part of
sustainable design, the park also includegsséstructures with green roofs. These absorb
rainwater, provide building insulation and help to lower urban air temper&rokgical

restoration, microclimate and human comfort form the basis of thes&bcivic landscape.

Figure 7: Brooklyn Bridge Park: Aerial view of the park (upper left), Sound berm to blo
sound from the highway (upper right), Use of existing infrastructure (lower lefigl Aew
of piers (lower right)(Source: mvvainc.com
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Chapter 4 Site Characteristics

4.1 History and current state of Anacostia River

The 8.5mile-long Anacostia River starts from the intersection at the Potomac River and
ends near Bladensburg, Maryland. Before the arrival of first European explorers, a vibrant
American India culture existed around the shores of the Anacostia River due to the abundance
of fish and other natur al resources. I n the 1
shore of the River. These Nocotchtank Indians worked as farmers, gathéess land traders.
In 1608 Englishman, John Smith explored the A
settlement by Europeans around the shores of the Anacostia. This further led to the downfall of
the Nacotchtanks. The new settlement alsoresulted c hanges t o tsk.dhiswat er s
area of dense forest was cleared for agriculture, causing heavy €ftseam Ecology in the
Anacostia Watershe@018) The areavas mainly used to grow tobacco and corn, this led to an
increasen sedimentation in the Anacostia River. Increased sedimentasoited in mudfits
along the banks of the rivaduring the civil war, human and industrial waste were dumped in
the river. Further, to defend the capital, excessive deforestation toektplex=ate clear views
with accelerated land erosion. Above all, overflow from the combined sewers resulted in
dumping of raw sewage into the river, this contributeth&opollution of the river. During
1900s, development of the Anacostia Park took plHge appointment of the McMillan
Commission by the U.S. Congress in 1901 set the stage for the development of Anacostia Park.
Among its recommendations, the Commission urg
of the East and West Potomac Pdrksh at t he swamps be O6recl ai med?®d
gardens and recreation space for publi¢bsee et al., n.d.)In order to meet these

requirements, the U.S Army Corps of Engineers constructed a seawall on the banks of the river.
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They dredged the rer bottom and used the sediments to fill the wetlands. Such projects
continuedthroughout 1920s and 1930s. As a result, these reclamation projects destroyed the
natural wetland systefrive et al., n.d.)The figure below shows the timeline of the Anacostia

river through the years, discussing the history and the changes in land use.

O
I Pre - 16005 ()

American Indians thrived
on the Anacostia watershed
5t for atleast 10,000 years.

O— 1608

Captain John Smith
explored the Anacostia,
paving way for European
scttlement.

1600s - 17005 <

Forests were deforested for
make space for agriculture
and crops such as corn and
tobacco.

Soil eroding from upriver

agricultural ficlds, left the
port of Bladensburg silted.
During the war of 1812, the &
avy yard was burnt down
Late1800s - d reconstructed after the
Early 1900s

Civil war results in more
deforestation. Toxic waste in
discharched into the river.
Population growth led to
more pollution.

1930s
‘Reclamation’ projects
announced by the
government. U.S Army
corp of engineers
constructed a seawall along
the river. Eliminating acres
of freshwater wetlands.

1970s
By the 1970s, 96% of the

Anacostia tidal wetlands
were destroyed

2000

Restoration of the Anacostia (&
River begins. Various
organizations are formed
including the Anacostia
‘Waterfront Initiative.

Figure 8: History of the Anacostia river and changes in Land use through the "
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As awareness of the degrading condition of the river grew, various organizations weretéormed
address the environmental needs of the Anacostia River stioh Asacostia Waterfront

Initiative and the Anacostia Waterfront Society. These organizations have not only helped in
cleaning up the river but also create awareness in environmental education, stewardship and
engaging the community in the process to nekiéference. These continued efforts are a step
towards to goal of making the Anacostia River and its tributaries swimmableshable. The

current state of the river has some serious concerns due to pollution, storm water runoff and the
river being netpcted for decade®vertime, this has negatively affected ecology of the river and
thewell-beingof people living around it. In addition to the-goning efforts, it is important to
incorporate better infrastructure and other best management practtosgl tieatly help is
addressing some of these conceAuditionally, recreation has played a key role in inspiring
people to interact with the river and its surroundings where previowshytare unaware or

even avoided the areBo achieve the goal af fishable and swimmable rivetrjs important to

protect the river by introducing new infrastructure and bringing communities together to achieve
a clean and safe river for the wbking of those living in the watershed and for future

generations.
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4.2 Site selection

This thesis focuses on a-&2re site along the Anacostia River in Washington, D.C. to
demonstratéow anurban sitecan bedesigned to support people and activities in the tarea

helpreduce degradation and improve wageality d the Anacostia river.
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Figure 9: Site location map (Source: Google mag
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The site isvery near to Buzzard point anddeund byHalf street and Audi Field on the west. A
newly developed traffic circle is on the North of the site. Titaiffic circle connects to the
Fredrick Douglass Bridge. The sits also bound by two residential apartment buildings called
the Verge and Watermark on the seutst and south side respectivel the site is located at
t he wat e rogides geedtgiews of the river and recreational opporturidiefsiture
development In addition to this, the site sits on axis to taited States Capitol, whiatreates

opportunities for visual connections.

4.3 Site inventory and analysis

The site wagurther studied to understand other parameters such as circulatiorxt clamte
use and ecology that impact the site and design considerations. This data was aggregated from

Di strict of Columbiabés GI'S database and used
4.3.1 Contextandsiteviews

The National Capital Planning Commission (NCPC) laid outNlbaumental Core
Framework Plan in 2009. The plan is a flexible todhform planningand development
decisions over the next thirty yea@oal of the Framework plan is to improve connections
between the city, the National Mall, and the waterfront, wdlgieving the highest level of
liveability and sustainability in central Washingt@onumental Core Framework Plan.d.)
Figure 11 indicates the physical and symbolic links between the Natiohandalifferent sites
on axis with the mall as identified in the Framework plan. The proposed site is identified as one
of the emerging destinations in the Framework plan as it is situated on the major axis that
connects to the Capitorhis creates varigs opportunities for development on site such as
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connecting the mall with the waterfront, enhancing the waterfront experience by introducing

recreational activities, including both, physical and symbolic connections in the design.

A - ,
I \
NMMLEGEND | |
[ A
Figure 10: Physal and symbolic links (Source: Monumenta Figure 11: Connection
core Framework Plan, NCPC) between site and Capitol

Beinglocated in an urban area, the site surroundings include a number of residential, social and
commercial buildingsTwo residential apartment buildings are located adjacent to the site
towards south of the site. #umber of other residential units are l@shtvithin 0.3 mi radius.

This will result in regular footfall on the site. Currently there is no other park or recreational
space within 0.3ni of the site. Hence this sitéll provide access to natuemd other

recreational activitieto the users in thecinity. The Audi field and Nationals Park stadium are
located very close to the site. This will occasionally result in high footfall on the site. This will

also provide opportunity for small scale commercial development on site.
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Figure 12: Surrounding context within @r8le radius around the site

Siteviewsdiscussed below strongly influence the design considerations.

Figure 13: View of the Capitol from the site
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Figure 15: View of the Anastia River from the site

Figure 16: Existing site conditions and residential buildings around the sit
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AN

Figure 17: Area below Fredrick Douglass brid Figure 18: Part of Anacostia Rive walk trail ne

Residential buildings around the site

4.3.2 Circulation

Vehicular and pedestrian access to site is drawn from different primary and secondary
roads.Figure 11 indicatethe identiied street hierarchy and connectivity to the site. Potomac
Avenue is the primary gateway to the neighborhdde: newly constructed Frederick Douglass
Memorial Bridge to the Nortast of the site, carries South Capitol street over the Anacostia
River. Ths new bridge has replaced the oldy&arold bridge, improving not only vehicular but
also pedestrian and bicycle connection. Construction of this bridge also led to the construction of
the new Traffic oval to the North of the site. The traffic oval emt® South capitol street,

Potomac Avenue and Sreet SW(Frederick Douglass Memorial Bridge Project | Washington,

DC, n.d.) Half street is the central spineBdizzard point. Half street andtreet form the

primary pedestrian connection to the neighborhobtsteeet also form an important connection

to the P street and includes the Anacostia Trail bike route that connects to P street. These streets
are notonly essential for transportati@ennections budlso provide opportunities taotroduce

best management practices such as rain gardens to address storm watdhissaesdreets form

27



a crucial link that connects people to the waterfront and coulésigreed to be more inviting by

increasing the tree canopy and providing open space and features such as seating and lighting.

P Street
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N\ /

monq @D Primary Road

4G P»qe' e Secondary Road
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_—~
N
\
\
\

N, S. Capitol St

2nd Street
Half Street

Buzzard Pdint

Figure 19Street hierarchy and connectivity to sits

4.3.3 Anacostia Riverwalk Trail connection

The Anacostia Riverwalk trail is an integral part of the Anacostia waterfront that
comects residents and commudt to the river, each other aothercommercial as well and
recreational destinatiorf&nacostia Riverwalk Trailn.d.) The trail covers various destinations
along the river from Bladensburg, Marylandahgh Washington to its point of connection with
the Potomac river. While the areas in the upstream offer access to forests, wetlands and wildlife,

the downstream includes riverfront recreation, community parks and restadrardate, 12 of
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the ultimate20 miles of the Riverwalk Trail are open and heavily u€dtler segments to
complete the Riverwalk Trail are to be constructed as part of the Buzzard Point Trall
Project,South Capitol Street Trail Proje&rboretum Bridge & Trail Projecnd Lincoln

Connector Trail Project.
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Figure 20: Existing Anacostia Riverwalk trail rout
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https://www.anacostiawaterfront.org/arboretumtrail

PARK COMPONENTS
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Proposed Neighborhood
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Anacostia Riverwalk
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Figure 21: Complete Anacostia Riverwalk trail connection (Source: Anacostia Waterfront Initi

Figure 21 and 22 indicate the existing and complete route of the Riverwalk trail, it is evident
from this that the site will form an important pointaainnection to complete the trail. This point
of connection will also transform the proposed site into a new destination that users of the trail
can visit, thus increasing footfall on the sia.the trail becomes a part of the site, it will also

improveconnections of the proposed site to other destinations along the trail.
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4.3.4 Transportation

Major roadways near the site include South Capitol Street, M street and P street. All of
these provide access to the regional netw@Gikirently, no local public émsit connets to the
east side of the site due to absence of bus stops on thaTkelenly public transit connection

to the sitas the Navy Yard Ballpark metro station and the Waterfront metro station.
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Figure 22: Existing metro route and bus stop

The Buzzard point vision frameworkdiudes a proposal with improved transportation
network for the area. Thiacludes new bus transit routéscorporating bike network in the
other streets and promoting walkigong with these improved routea;cess from the Water
was identified in thénacostia Waterfront Framework Plan (2003) as a component of a future
transportation system servingeas along the Anacostia Riv@Buzzard Point Vision Framework

31



and Design Review Guide | Opd.) This could create more opportunities for access to water

from the site such as water taxi as transit option.
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Figure 23Proposed transportation network

(Source: Buzzard Point Vision Framework)

Development around the site is expected to occur over time with future transit expansion. Design

intervention on site will consider these changes.
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4.3.5 Topographyand Hydrology

The topography of the site isrelatiyel f | at wi t h t he hangdhest

| owest el éevatwioh dfe &&sential to treat
the river. The stormwater management practice will include various green infrastructure
components to adess this issue. The topography will also bgnaded as per the design

interventions on the proposed site.

0.2% annual chance
flood hazard

1% annual chance flood
T hazard

~_ site

Figure 25: Flood zones (Source:DOEI

Figure 24: Site topography

The flood zones map of the site indicates that most of théaligeinder moderatddod hazard
area It has a 0.2 perceannual bance of flood hazard (or 500year floodplain)Some parof
the site also falls under the area that has 1% annual chance flooddratrerd 00" year flood
plain. However, most of the site is outside the floodplain. Best management practices

incorporded on site will take in consideration the rainfall and floodplain on site.
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4.3.6 Zoning and Land Use

The site is located in CG4 AND CG5 zone. CG4 zone permits medium to high density
mixed use development and CG5 zone permits medium density mixed usgoerdlBased
on the development standardsximum permitted height in CG4 zone is 90ft and that in CG5 is
60ft. Figure 27 indicates zoning for tisée. Additionally, the Land Use plan also follows the
same designation for the sitdnd Comprehensive pladentifies theand use for the site as
medium and high density mixed use developmEis zone is intended to encourage a diversity
of compatible land uses at various densitrewaterfront areas and propases including, but

not limited to, resideml, commercial and recreational development.

UNZONED

Figure 26: Zoning map (Source: Buzzard point vision Figure 27: Land Use map (Source: Buzzard pision

framework)
framework)

Design intervention on the site will take into account the designated zoning and Land Use of the

site.
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Chapter 5 Program Formulation and Design Concept

5.1 Design Program

A design program was develkg based on the research, site inventory, site analysis and
the goals formulated for this thesie proposed design will addrebkg differentissues
identified such as reducing degradatiomvater qualityof the river reviving connection with the
exiging urban fabric, adopting sustainable practices that address environmental issues,
supporting growth of local econonayd ultimately improving connections between the
community, city and itsiver. In order to revive thessonnectionsthe program inclues mixed
use development, geering and recreational areas, educational areas that create awareness
amongst elders as well as kids and spaces that promote native ecology on this waterfront site.
Urban design, green infrastructure afglial as well aphydcal connectivity form the basis of
this design. The design progranfasusedaround these guiding principl#sat create a balance

between the existing and proposed areas.

Green Infrastructure

Urban Design Connectivity

Figure 28: Main aspects of program formulatio

35



5.2 Design Concept

In addition to theprinciples that form the basis of the program, the design concept takes
into consideration other important factors such as axis and circulation emisifgrove user
experienceThe design concept revolves aroutidision of the site into different zones like the
Commercial and Shopping zonegdReatioml zone, Eological zone, and Learning antal
zone. Activities in these zones are not restricted to the specific area but instead blend with each
other to create a holistic experience for the uBee. axis playsn important role in designating
these spaces as well as establishing the visual connection from the site to the Capitol and from
the site to the Anacostia rivérhe specific activities in each of these zones is discussed in the

design section.

g R\

Commercial and
shopping zone

Public Recreation
zone

Learning and Play
zone

Existing building
Axis

Site Boundary

Figure 29: Design Concept
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Chapter 6 Site Design

6.1 Site Plan

100 200

0

o

Figure 30: Site Plan
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The site draws pedestrian as well as vehicular access
1 : - from Half street and R street. Considering the zoning
for this site, mixed use development is proposed to
promote inclusion of different communities andaattr
£ more footfall. Hence the three buildings, all of which

include commercial, residential and retail use become

1. Commercial and Shopping Zone
2. Recreational Zone

3. Ecological Zone

4. Learning and Play Zone

an important partfahe design and help in tyirtge

proposed deign to the existing urban fabric.

Figure 31: Plan indicating different
zones on site

Vehicular access is limited to encouragaking and biking. Underground parking is provided

for each of the buildingsThis will not only accommodate the vehicles but also generate income
due to lack of parking spaces in the area and help reduce the traffic load during events at the
stadiums.As discussed in the previous section, the site includes four different zones which are,
Commercial and shopping zone, Recreational Zone, Ecological Zone, Learning and Play Zone.
Along with different activities, &h of these zones incorporate differenegrmfrastructure
techniques thatelp in managing stormwateFunctions of each of these areas are discussed in

next sections.

6.2 Commercial and Shopping Zone

As the name suggests, this zone is dedicated to shopping and commercial activities. The
location of this area is closer to the main street for better accessibility and to attract more users.
Users are drawn into the plaza with trees and planting beds that create a welcoming atmosphere.
This plaza consists of seating areas and spane that add also be used as flexible spacesadod

up weekly markets or food kiosks that will ultimately boost the local economy. The terraced
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building in this plaza is designed with an overlook on the second level where users can take a
look at the surrounding aend the Capitol Building that falls on the axis with the site, thus

building the visual connectio@onsidering mixed use development, restaurants become an
important part of this plaza. Outdoor seating for the restaurant not only provides a different

dining experience but also creates a transition between the outdoor and indoor space. This space
is shaded by Honey locust trees and provides access to nature in the urban environment. A water
stream runs from the higher elevation of the site to the loeaton. This stream is an

important storm water feature as well as a recreational compdimentrucial green

infrastructure components in this zone are the permeable paving and green roof. Permeable
paving is used in the plaza as well as the outdstaueant space. The building in this zone has
terraces on different levels each of which functions as a green roof and helps in the stormwater

management. This zone then leads to the recreational zone.

Permeable
Paving

f = AL e
Green Roo ¥ S S
e ’*‘. .’ L ‘ 1. Existing Traffic Circle
G ey
b2 e e e

2. Entrance and Shopping plaza
| 3. central water feature
: 4, shade structure with seating
| 5. Capitol Overdook
| 6. Mixed - use building

7. Green roof terrace

Half Street

8. Outdoor seating for retaurant

| 9. water stream

(T o 100 200
N_A
Figure 32: Plan of Commercial and Shopping Z
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Figure 33: View from the gtet looking towards the shopping plaz:

Figure 34: View of shopping plaza entrance
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Figure 36: Aerial view of plaza and mixed use developm
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Figure 37: view of outdoor dining area of regtnt

6.3 Public RecreationaZone

The recreational zone forms a major portion of the site. Pedestrian access to this area is
drawn from Half street. The entrance plaza is lined with ornamental trees to create visual interest
and guide users to the next area. The entire recrebtiona is divided into a series of circular
gardens, starting with the Sculpture garden. The Sculpture garden consists of a centrally located
sculpture with planting bed around it and seating areas for viewspemna time in the garden.
Thegarden thendads to the event lavar the picnic space. It consistslafge lawn area that
could be used as a community gathering spa@efamily picnic area. The lawn is shaded by a
canopy of trees and also includes shade structures as well as barbeque assa gahngen in
this series is the flower garden. This space includes a centrally located water feature that is

combined with a planting bed containing flowering plants. The space is designed to create a
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relaxing atmosphere with seating under the pergol&wgiving users a clear view of the

waterfront. Section closest to the water is the amphitheatre and performance area. These are
saies of steps combined with lawn and performance area that can host a variety of events and
connect users to the waterfromhe walkway from the site also extends over the river as a

marina. This marina creates various benefits for the local economy. The boardwalk also creates
an enclosed portion of the river that functio
adivity can engage users of different age groups and allow them to use remote controllers to
drive their own sail boat. This will provide a fun experience to the users by engaging them with
the river water. Another important component of this space iswevalk which will be the
connection of the Anacostia Riverwalk tribugh the site and encouragefrbwalking and

biking though the trail while enjoying views of the Anacosiiae green infrastructure

components of this zone are permeable pavingngies and water cisterns that will store the

water though the under drains.
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Water Cistem

Half Street

1. Entry Plaza
2. Sculpture Garden

3. Event Lawn and Picnic Area

4. Shade structure and Bbq area
5. Flower Garden

6. Water feature

7. Amphitheater and performance

area
8. Riverwalk

9. Drive your boat activity
10. Marina

11. Mixed use developmet

Figure 38: Plan of Recreational Zone

Sculpture Garden

Entrance Plaza

Figure 39: Section-A Q
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Underground Cisterns

o Walkway Event Lawn/Picnic Area

Figure 40: Section-B Q

s FlOWer Garden

Amphitheater

R

T

Figure 41: Section/CQ
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Figure 42: View of entrance plaza from half stree

Figure 43: View of sculpture plaze
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