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ABSTRACT 

This thesis project focuses on the development of landscape 
architecture design approach to aid in establishing green infra-
structure that will enhance pedestrian connectivity, the project’
s potential ecological impact, and stormwater management, 
while reducing unsustainable impact on the urban core. 

Proposed Jacksonville Regional Transportation Center 
(JRTC), which is adjacent to the project site, will become the 
multi-modal center of Downtown Jacksonville. To enhance 
pedestrian connectivity from the JRTC, an inventory of the city’
s mobility system vision and assessment of potential risks and 
opportunities have been performed. Exploration of the project’
s potential ecological impact was approached by using the 
Florida Ecological Corridor and existing rail trails as shortcuts 
to establishing a green corridor. As an effort to improve the 
stormwater issue, a new concept of “hydro-chromatography” 
has been proposed based on scientific research in plant un-
dertaking and pollutant distribution. 

The resulting design establishes a green pedestrian connector 
in the form of an urban park designed to improve downtown 
connectivity. The new concept for stormwater management 
has been integrated into the design, providing design ap-
proach for landscape architects. 
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Contribution to Landscape Architecture 

The following refers to the contributions that this study pro-
vides to the profession of landscape architecture and our na-
tion: 

● An ecologically-based framework of an intermodal pedes-
trian connector in the form of an urban park within an ur-
ban context. 

● A new concept for a stormwater management method 
has been developed as a design approach to improve 
stormwater treatment efficiency, while offering varying 
landscape characteristics. 
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INTRODUCTION 

This thesis project focuses on establishing green infrastructure in the context of urban 
development via landscape architecture design approach. Related issues including the 
pedestrian circulation, ecological impact, and stormwater management have been stud-
ied and improved as design goals. 

The City of Jacksonville has been used as the study area because of the city’s new fo-
cus on urban planning and design, especially in the downtown area. The city is taking 
several Action Plans to make the downtown area a walkable and enjoyable place. One 
example is the new transportation center. Because the City of Jacksonville needs a 
comprehensive mobility system plan to avoid highways and streets gridlock, a transit 
system will be a critical element of the renewal, which is part of an urban city like this. 
The transit system could include rapid transit buses, streetcars, commuter rail or light 
rail. The complex of these transit systems represents the local form of circulation that 
affects everyone’s life styles as well as city development. 

A proposal supported by the city will invest for refurbishing the Jacksonville (Prime 
Osborn) Terminal into the new Jacksonville Regional Transportation Center (JRTC). In 
this thesis project, an assessment of the critical transit systems connecting with the new 
JRTC identifies a pedestrian connector in the form of an urban park connecting between 
the JRTC and other downtown area. This project could be taken as one of the Action 
Plans, creating a green open space in the heart of Downtown Jacksonville. An analysis 
of its ecological impact in a regional scale has been approached by re-establishing an 
ecological corridor along the existing rail trail. As the trail head of the proposed green 
infrastructure system, the park will be able to protect the St. Johns River from polluted 
runoff by applying a new stormwater management concept, which is based on re-
searches of the pollutants’ movement. The intent of making Downtown Jacksonville a 
desirable place to live is achieved from a micro to regional scale. 

In chapter 1, the assessment of the downtown transit systems will be discussed. 
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Figure 1.1: Location of Project 

Location of Project 

City of Jacksonville 

C H A P T E R  1 :  W A L K A B I L I T Y  &  M U L T I - M O D A L  I N F R A S T R U C T U R E  
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1.1   INTRODUCTION 

The Jacksonville (Prime Osborn) Terminal is pro-
posed to be re-furbished into the new Jacksonville 
Regional Transportation Center (JRTC). The pro-
posed JRTC, which is adjacent to the project site, will 
become the multi-modal regional transportation cen-
ter in Downtown Jacksonville. Walkability from the 
JRTC is addressed as a critical issue, but a critical 
gap between these linkages could cause inefficiency 
in the whole system. An inventory of the city’s mobil-
ity system plan and assessment of potential risks and 
opportunities are necessary. 
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1.2   JACKSONVILLE REGIONAL 
TRANSPORTATION CENTER 

A proposal supported by the city will invest 
approximately $182 million for refurbishing 
the Jacksonville (Prime Osborn) Terminal 
into a multimodal regional transportation cen-
ter. Once completed, the modernized JRTC 
will serve the JTA buses, the Skyway, Grey-
hound, Amtrak and potential future com-
muter railway (DMJM HARRIS, Inc., AE-
COM, Inc. & RSH, Inc. 2010). The JTC will 
also contain 2,200 parking spaces, over 
30,000 square feet of retail space, and of-
fices for the JTA (Cambridge Systematics, 
Inc., etc. 2010. pp.3-33). 

The project is planned to be implemented in 
phases. Construction was set to begin in 
2009, but due to funding issues it had to be 
placed on hold (Cambridge Systematics, 
Inc., etc. 2010. pp.3-34). 

Mode and Operations 

The proposed mode and operations inte-
grated with JRTC includes : 

Amtrak – Relocation of terminal back to the 
downtown from 5 miles out of city 
center. Figure 1.2: JRTC Location & Existing Rail Corridors 

Project site located at the convergence of interstate highways and rail networks, and the JRTC site. 
(DMJM HARRIS, Inc., AECOM, Inc. & RSH, Inc. 2010.) 

C H A P T E R  1 :  A S S E S S M E N T  

Project Site 

JRTC 
Existing Rail 

C H A P T E R  1 :  W A L K A B I L I T Y  &  M U L T I - M O D A L  I N F R A S T R U C T U R E  
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According to the meeting of Mar.24 2008, it 
is stated in the “Design Condition” that “the 
current design does not address commuter 
rail and recommended that commuter rail 
design issues be addressed as the design 
moves forward. Federal agencies would fa-
vor commuter rail. Amtrak could participate 
in a commuter rail study.” This suggests that 
this plan for JRTC, which was made three 
years ago (in 2008), is probably out-of-date 
and no longer comprehensive. A new study 
is needed. 

 

Greyhound – Relocation of  intercity bus ter-
minal from current site to close prox-
imity near interstate for improved 
efficiencies. 

JTA Bus Terminal – Covered – fully weather 
protected bus terminal with improved 
customer support facilities. 

Office Complex – Combined transportation 
offices with sharing of operations/ 
spaces. 

Parking Structures – Covered multi-story 
parking providing peripheral parking 
for the downtown area and integra-
tion with all transport modes. 

Rapid Transit System - Station integrated 
within JRTC 

(DMJM HARRIS, Inc., AECOM, Inc. & RSH, 
Inc. 2010.) 

Freight Corridor 

The Jacksonville Transportation Center will 
be located in the middle of a busy railroad 
terminal section in downtown Jacksonville. 
According to “Jacksonville Transportation 
Center – Track Infrastructure Assessment, 
Beaver Street Interlocking Reconfiguration 
Plan Draft Report” (2007), there are four ma-
jor freight corridors to converge here.  

Figure 1.3: Perspective of the New JRTC 
This rendering represents the overall JRTC concept. Options for detail such as the configuration of park-
ing structures and architectural treatments are still under consideration. This drawing shows integration 
of Rapid Transit System (RTS), Skyway and Parking with pedestrian improvements and ground level re-
tail/support activities. 
(DMJM HARRIS, Inc., AECOM, Inc. & RSH, Inc. 2010.) 

AMTRAK TERMINAL 

MANAGEMENT CENTER SKYWAY STATION 

JTA BUS TERMINAL 

GREY HOUND TERMINAL 

JAX TERMINAL 



 6 

1.3   STUDY OBJECTIVE 

Vision for the new JRTC and related transit 
systems has been proposed. Efficiency of 
the mobility system and continuous pleasant 
walking experience relies on pedestrian con-
nectivity. An inventory of the city’s mobility 
plan assessment of potential risks and op-
portunities are necessary to ensure an inte-
grated system. 

The objectives of this assessment study is 
to: 

1. Identify a potential opportunity for en-
hancement related to the plan for new 
Jacksonville Transportation Center
( JTC). 

2. Develop an understanding of the oppor-
tunities and constraints near JTC. Vari-
able factors may affect the potential use 
and effect. 

3.   Identify potential redevelopment areas 
that would serve as destination entities 
or interests. 

4.   Incorporate the commuter route align-
ment and, if appropriate, any future ex-
tensions as the existing and potential 
activities on the site.  

 

Conclusion 

There is a great possibility, which will be dis-
cussed, that the JRTC will serve the com-
muter railway once it has been implemented. 
It has not addressed the effect the streetcar 
would have which would bring enormous 
redevelopment opportunities along its align-
ment. The Brooklyn community would be 
turned into a high density urban mixed-use 
neighborhood. The streetcar would have a 
great impact on the pattern of development 
within this district. The plan for the new 
JRTC developed three years ago is no 
longer comprehensive. An assessment of the 
existing and proposed transit system is 

needed to address these 
“new” additional conditions. 

Figure 1.4: Existing Rail Corridors 

(Gannett Fleming, Inc. 2009. pp.35) 

JRTC 

C H A P T E R  1 :  A S S E S S M E N T  C H A P T E R  1 :  W A L K A B I L I T Y  &  M U L T I - M O D A L  I N F R A S T R U C T U R E  
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town people mover was originated in the 
early 1970s as part of a comprehensive mo-
bility plan. The first study was completed by 
the Florida Department of Transportation and 
the planning department of the city of Jack-
sonville. In 1977, these two agencies brought 
the project to the Jacksonville Transportation 
Authority (JTA) for continued development 
and implementation. Following completion of 
an 18-month feasibility study, Jacksonville 
was selected by the federal Urban Mass 
Transit Administration as one of seven cities 
to participate in the nationwide Downtown 
Peoplemover Program (Net resource: http://
en.wikipedia.org/wiki/JTA_Skyway). 

The Skyway has been one of the biggest 
points of contention in Jacksonville. It has 
been suggested that it is a train "to no-
where" (Net resource: http://en.wikipedia.org/
wiki/JTA_Skyway). In November 2000, the 
complete Skyway opened to the public. 
Nearly two years later, with ridership at an 
average of 3,000 a day, the Skyway has not 
met the projections for the starter section. 
(Charles Herman. July 29) But according to 
the new JRTC plan, the Skyway connecting 
to the JRTC will become a critical part of the 
intermodal system. Extending its impact and 
maximizing the usage of Skyway could be 
achieved by improving pedestrian connec-
tivity between the stops and desirable desti-

5. Explore a suitable transportation form as 
an alternative enhancing the intermodal 
connectivity between the residents, visi-
tors, commuter rails, bicycles, the JRTC 
(Jacksonville Regional Transportation 
Center), the Skyway, the proposed BRT, 
the streetcar, and the Riverside Trolley, 
as well as to stimulate a diverse mix of 
uses in the urban context. 

Existing transit systems will first be as-
sessed. Proposed new systems are included 
as well. 

 

1.4   JTA SKYWAY 

The existing JTA Skyway is a monorail in 
Downtown Jacksonville. It is operated by the 
Jacksonville Transportation Authority. The 
course of its 2.5-mile (4.0 km) track includes 
the Acosta Bridge, spanning the St. Johns 
River, which divides Downtown Jacksonville. 
Each train is automated by ATC (Automatic 
Train Control), can have two to six cars, and 
travels at up to 35 mph (56 km/h). (Net re-
source: http://en.wikipedia.org/wiki/
JTA_Skyway) 

The Skyway has evolved after many years of 
study by both citizens and professional trans-
portation planners. The concept of a down-

Figure 1.5: The Skyway 

http://upload.wikimedia.org/wikipedia/
commons/a/a1/JTA_Skyway_train.jpg 
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1.5   RIVERSIDE TROLLEY 

The existing Riverside Trolley route covers 
approximately five miles between the down-
town and FSCJ Kent Campus with stops at 
the Jacksonville Landing, Riverside Park, 
Five Points, Memorial Park, St. Vincent 
Medical Center, the Shoppes of Avondale 
and FSCJ Kent Campus among others 
(Jacksonville Transportation Authority. 
2010). Photos of important destinations 
along the Riverside Trolley Route are follow-
ing. 

Conclusion 

This project has potential for creating an-
other attractive destination, encouraging 
even more movement along the riverside. 
Beside the Riverside Trolley, another critical 
form of movement along the riverside is the 
Downtown Riverwalk. 

nations. 

Conclusion 

Nearly two years after its 
implementation, the Sky-
way with its low ridership 
has not met the projec-
tions for the starter sec-
tion. Extending its impact 
and maximizing the us-
age of the Skyway could 
be achieved by improving 
pedestrian connectivity 
from the stops and the 
JRTC to other public tran-
sit systems, such as the 
Riverside Trolley.  

Figure 1.6: Existing Skyway Alignment Plan 

http://en.wikipedia.org/wiki/File:Jacksonville_Skyway.jpg 

Project Site 

JRTC 

C H A P T E R  1 :  A S S E S S M E N T  C H A P T E R  1 :  W A L K A B I L I T Y  &  M U L T I - M O D A L  I N F R A S T R U C T U R E  
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Figure 1.7: Riverside Trolley Route and Desirable Destinations 

(Jacksonville Transportation Authority. 2010) 

Project Site 

JRTC 

1 

2 

3 

4 

5 
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Figure 1.9: 2. Water Street (Jacksonville Landing, Omni 
Hotel, TU Performing Arts Center, CSX, etc.) 

Figure  1.8:  1. Downtown Jacksonville  (Pearl,  Forsyth, 
Laura Streets) 

Figure 1.10: 3. Riverside Avenue (Times-Union, Haskell, 
Everbank, Blue Cross Blue Shield, Fidelity Campus) 

Figure 1.11: 4. Riverside Arts Market 

(All photos taken by Ennis Davis. 2010) 

C H A P T E R  1 :  A S S E S S M E N T  C H A P T E R  1 :  W A L K A B I L I T Y  &  M U L T I - M O D A L  I N F R A S T R U C T U R E  
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Figure 1.12: 5. Cummer Art Museum Figure 1.13: 6. Riverside Park 

Figure 1.14: 7. Five Points Figure 1.15: 8. Margaret Street 
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Figure 1.17: 10. St. Johns Avenue Figure 1.16: 9. Riverside Memorial Park 

Figure 1.18: 11. Boone Park Figure 1.19: 12. Fairfax 

C H A P T E R  1 :  A S S E S S M E N T  C H A P T E R  1 :  W A L K A B I L I T Y  &  M U L T I - M O D A L  I N F R A S T R U C T U R E  
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1.6   DOWNTOWN RIVERWALK 

The St. Johns River is the nation's longest 
north flowing river and it loops through the 
heart of Jacksonville. The Riverwalk, located 
on both the Northbank and the Southbank of 
the river, is a 1.2 mile wooden boardwalk 
bordering the St. Johns River (Net resource: 
http://www.dtjax.org/directory/detail/980/). 
Activities along the riverside include strolling, 
shopping, scenery watching, seafood fests, 
parties, parades and craft festivals. All these 
entities make the Riverwalk one of the true 
focal points of Downtown Jacksonville. Con-
nection between the Riverwalk and the JRTC 
as two important destinations in Downtown 
Jacksonville should be enhanced via design 
approach. 

Beside these existing transit systems, more 
new systems have been proposed for a revi-
talized Downtown Jacksonville.  

1.7   VISION FOR DOWNTOWN 
JACKSONVILLE 

Jacksonville is becoming more of an urban 
city. Traffic congestion is growing and severe 
during the peak hours. (Jacksonville Trans-
portation Authority. 2008) In the “Downtown 
Action Plan Overview” developed by the 
Jacksonville Economic Development Com-

Figure 1.21: Riverwalk Plan 

(Jacksonville Economic Development Commission) 

Figure 1.20: Downtown Riverwalk 

http://www.dtjax.org/directory/
detail/980/ 

Project Site 

JRTC 
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  mission (JEDC) with the assistance of more 
than 100 local professionals and community 
leaders, staff and consultants, the vision for 
a revitalized Downtown Jacksonville includes 
four key elements: 

1. Improve walkability 

2. Make the downtown area a desirable 
destination 

3. Make downtown a neighborhood 

4. Ensure a framework for sustainable 
success (JEDC. 2010. pp.1) 

These four elements were adapted as pri-
mary objectives of this thesis project. De-
tailed action steps taken by the city can be 
found in the appendix. 

To achieve these four objectives, new transit 
systems have been proposed, including the 
Bus Rapid Transit, streetcars, and commuter 
rail. 

 

1.8   BUS RAPID TRANSIT (BRT) 

Bus Rapid Transit (BRT) is an integral piece 
of Jacksonville Transportation Authority
(JTA)’s transit vision. JTA , in cooperation 

Project Site 

JRTC 

Figure 1.22: BRT Project Phase I Route Alignment 
(Jacksonville Transportation Authority. April 30 2009) 

C H A P T E R  1 :  A S S E S S M E N T  C H A P T E R  1 :  W A L K A B I L I T Y  &  M U L T I - M O D A L  I N F R A S T R U C T U R E  
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again for two primary purposes: to connect 
residents and visitors and move them con-
veniently and quickly, and to shape urban 
districts as a means to fulfill their economic 
promise (Jacksonville Transportation Author-
ity. September 2008). This streetcar program 
is carried out by JTA, mainly funded by FTA 
funding programs (Jacksonville Transporta-
tion Authority. September 2008). According 
to JTA, these two purposes of connecting 
and shaping are: 

Urban Connection 

The intent is to utilize the streetcar as a 
“pedestrian accelerator” to facilitate short-trip 
urban circulation, linking activities and desti-
nations. 

Focus Redevelopment 

The intent is to enhance redevelopment, re-
inforce commercial and active uses, maxi-
mize public/private investment and create 
places where people want to be. 

There are three categories of streetcar tech-
nologies that are appropriate for this project 
based on the project purpose and existing 
equipment: 

1. Historic or Vintage trolleys - these are 
restored historic streetcars 

 

with the Federal Transit Administration 
(FTA), is proposing a Jacksonville RTS 
(Rapid Transit System ) Phase I project. The 
RTS project is a multi-phased effort to bring 
a new, high-quality, high-capacity mode of 
public transit mode to Jacksonville. 
(Jacksonville Transportation Authority. April 
30 2009) The BRT Phase I project is located 
in the downtown area. The map of the align-
ment and station locations below has been 
approved in the EA/FONSI (Environmental 
Assessment/ Finding of No Significant Im-
pacts) (Jacksonville Transportation Authority. 
April 30 2009). The alignment is shown in the 
adjacent map. 

Conclusion 

This new bus transit system, in conjunction 
with other transportation facilities, will en-
hance transit connectivity between the 
neighborhoods, the downtown area and the 
new JRTC in a city scale. Walkability from 
bus stops to the riverfront is addressed as a 
critical issue related to downtown pedestrian 
movement, which is also affected by the new 
streetcar. 

 

1.9   STREETCAR 

The streetcar will be brought back to the city 

Figure 1.23: Tacoma Link Streetcar 
This is an example of the type of streetcar pro-
posed for Jacksonville 
(Jacksonville Transportation Authority. Jacksonville 
Streetcar Pre-Feasibility Study. September 2008) 

Figure 1.24: Modern Streetcar, Portland Streetcar, 
Inc. 

(Jacksonville Transportation Authority. 2008) 
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Proposed Streetcar Alignment 

This alignment developed is based on 
“detailed technical evaluations of rights-of-
way, age and location of utilities (overhead 
and underground), bridge structural evalua-
tion, intermodal connectivity, on-street park-
ing and related factors” (Jacksonville Trans-
portation Authority. 2008. Pp.17-30). 

In the “Jacksonville Streetcar Pre-Feasibility 
Study,” as with redevelopment typology, two 
concepts are proposed for redevelopment: 

Private Joint Development - these are pri-
vately-owned properties with available land 
or parking areas that can accept compatible 
uses. Often the owner of the property to be 
developed does not have experience in de-
veloping the “new” use, so an experienced 
developer, like the city or JTA, could be 
brought in to “jointly” develop the property. 
(Jacksonville Transportation Authority. 2008) 
The Brooklyn Neighborhood (see the figure 
to the right) is going to be redeveloped into a 
new mixed-use area jointly by private devel-
oper and JTA. 

Public Joint Development - these are publicly
-owned properties that have large open ar-
eas (or parking) that can be candidates for 
this type of cooperative development ap-
proach. These joint efforts are increasingly 

 

2. Replica Streetcars - new vehicles but 
using some recycled components and 
styled to resemble historic vehicles 

3. Modern Streetcars - contemporary Euro-
pean tram-type vehicles 

(Jacksonville Transportation Authority. 2008) 

Definite choice has not been made in the 
report. But to simplify the potential possibili-
ties, assumption has been made that the 
modern streetcars will be used. “Places with 
modern streetcar have seen very high rider-
ship and the greatest impact on development 
form and the pace of redevelopment” 
(Jacksonville Transportation Authority. 2008. 
pp. 16). 

It is expected that the implementation of 
modern streetcars will stimulate an increase 
in development activity. The increased rider-
ship will allow higher percentages of intensi-
ties and densities within the nearby 
neighborhoods, as well as help stimulate 
higher property values. Appreciation of prop-
erty value will bring the communities more 
tax revenues. Revenue streams can be in-
vested into the redevelopment projects within 
surrounded district. (Jacksonville Transporta-
tion Authority. 2008) (for case study, see 
Appendix ii) 
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Figure 1.25: Proposed Streetcar Route Alignment 

(Jacksonville Transportation Authority. 2008) 

common, since the public entity is able to 
add a recurring source of income. The only 
public joint development sites that offer po-
tential redevelopment opportunities are sev-
eral parcels owned by the City of Jackson-
ville near the Jacksonville Transportation 
Center (which will be studied next), of ap-
proximately 4 acres (Jacksonville Transpor-
tation Authority. 2008). The property has po-
tential for this Public Joint Development 
since it is owned by the Federal Reserve 
Bank. 

Conclusion 

The streetcar, once implemented, will facili-
tate short-trip urban circulation as a 
“pedestrian accelerator” linking activities and 
destinations. It is expected that the streetcar 
will stimulate an increase in development 
and redevelopment activities. Revenue 
streams will be invested into the redevelop-
ment projects within surrounded property, 
such as the Brooklyn Neighborhood adjacent 
to the project site, which will be redeveloped 
jointly by the private and public entities into a 
mixed-use neighborhood. The comprehen-
sive master plan will be discussed in Chapter 
1.11. Accessible recreational entities will be 
needed for a more livable urban environ-
ment. 

Project Site Brooklyn Neighborhood 
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 While the new streetcar system serves short 
trips within the city, the new commuter rail 
serves long trips between cities and coun-
ties. 

 

1.10    COMMUTER  RAIL 

A commuter rail system has been proposed 
by JTA to meet the inter-regional and com-
muter travel demand. According to JTA’s 
“First Coast Commuter Rail Feasibility Study 
Final Report” (Gannett Fleming, Inc. 2009), 
three preferred service corridors were identi-
fied from seven candidate corridors. The pre-
ferred corridors are: JRTC - North to Yulee, 
Southeast to St.Augustine, and Southwest to 
Green Cove Springs. All these lines are re-
using existing rail trails (Gannett Fleming, 
Inc. 2009). 

Regardless of which candidate corridor will 
be initially implemented, or the sequence in 
which they are developed, they all have two 
substantial elements in common: the JRTC 
and the equipment maintenance shop and 
yard, which is west to the project site. The 
JRTC is a planned inter-modal facility, in-
tended to become an intermodal system with 
local bus service, Skyway, existing Amtrak 
intercity rail services and the proposed com-

Figure 1.26: Candidate Rail Corridors 
http://www.jtafla.com/JTAFuturePlans/Media/Images/JTA%20Candidate%
20Rail%20Corridors%20map.jpg 
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muter rail (Gannett Fleming, Inc. 2009). 

Detailed Information can be found in “First 
Coast Commuter Rail Feasibility Study Final 
Report” (Gannett Fleming, Inc. 2009) (Travel 
Times can be found in Appendix iii). 

Commuter rail services require interfaces 
with other transit systems for circulation be-
yond the pedestrian walking range of JRTC. 
Convenient interface with the Skyway has 
been assessed for the planned service to 
attract passengers and increase usage 
(Gannett Fleming, Inc. 2009). 

Conclusion 

The commuter rail services require interfaces 
with other transit systems, including pedes-
trian connection in the downtown area. The 
plan of commuter rail cooperates with the 
JTA Skyway facilitates and downtown work-
ers who will take the commuter railway every 
day. But it leaves out those visitors who 
would be willing to take a short pleasant walk 
to the Riverwalk. Walkability from the JRTC 
to other transit system is addressed as a 
critical issue. 

Beside the transportation system develop-
ments, re-developments for new neighbor-
hoods have been proposed as well. Figure 1.27: Proposed Rail Corridors Alignments 

http://www.jtafla.com/JTAFuturePlans/Media/Images/JTA%20Candidate%
20Rail%20Corridors%20map.jpg 

Project Site 

JRTC 
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Figure 1.28: Map of McCoy’s Creek 
McCoys Creek connects the neighborhoods of Lackawanna, North Riverside and Brooklyn with downtown 
and the St. Johns River. 
http://photos.metrojacksonville.com/gallery/13810328_3tzcs - 1013949573_vhhnW 

trial companies which dump their waste into 
the tributary (Ennis Davis. 2010). Now the 
Prime F. Osborn III Convention Center has 
been built on the marshy estuary of McCoy’s 
Creek. Site preparations, begun on Novem-
ber 15, 1916, required the re-channeling of 
the creek and the driving of more than 2,000 
pilings, some as deep as 80 feet. Actual con-
struction, delayed by World War I conditions, 
was finally launched on April 1, 1918 (The 
Florida Railroad Company Inc. © 1999 - 
2004). 

Since 2006, two stormwater management 
projects concerned with McCoy’s Creek have 
been completed or initiated. One is the Wet 
Detention at Melba/Green Street. Another is 
the Newtown Drainage main-line at Myrtle 
and Beaver street for flood control. (City of 
Jacksonville Stormwater Management. 2008) 

New Vision for McCoy’s Creek 

A new vision for McCoy’s Creek has been 
proposed by EDAW (EDAW, Inc). This 
McCoy’s Creek legacy project focuses on 
connecting the Brooklyn, Riverside Ave, and 
La Villa districts to the St. Johns River by 
realigning and widening McCoy’s Creek. 
Park street is the major connection to La 
Villa and the rest of the “emerald necklace”-
the green corridor identified connecting most 

1.11   MCCOY’S CREEK & 
NEIGHBORHOODS ADJACENT TO 
THE PROJECT SITE 

As shown in the plan, McCoys Creek con-
nects the neighborhoods of Lackawanna, 
North Riverside and Brooklyn with the down-
town area and the St. Johns River. In the late 
1700’s, it was known as Richard’s Creek. It 
was polluted by an incinerator, a meat 
packer, a poultry processor and other indus-

Project Site 

McCoy’s  Creek 

Brooklyn 

North Riverside 

Lackawanna 
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Figure 1.29: McCoys Creek through Brooklyn in 1946 

http://photos.metrojacksonville.com/
gallery/13896800_5xwxD#1019618971_WRie7-A-LB 

Figure 1.31: An 1903 image of McCoys Creek flooding nearby railyards 

http://photos.metrojacksonville.com/
gallery/13896800_5xwxD#1019618909_fjKJ8-A-LB 

Figure 1.30: Photo of McCoy’s Creek 

Looking west towards I-95 from the Myrtle Avenue bridge 

Photography by Ennis Davis 
http://photos.metrojacksonville.com/
gallery/13810328_3tzcs#1013896952_42w4G-A-LB 

of the interests in downtown with tree-lined 
and lighted sidewalks. McCoy’s Creek will be 
framed with new parks, a youth sports com-
plex, residential development and neighbor-
hood serving retail development along Park 
Street. The concept of this project is to es-
tablish the creek as an amenity that can 
stimulate the creation of a new residential 
neighborhood along its banks and increase 
the draw of commercial development along 
Park Street. A pedestrian scale commercial 
building, some with residential units above, 
will line a landscaped Park Street connecting 
Brooklyn to La Villa over McCoy’s Creek. 
New single-family and multifamily residential 
developments along the creek banks will 
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listed in the “Jacksonville Citibook” (JEDC. 
2007) (see Appendix iv). 

According to the report (JEDC. 2007), both 
Miles Development Partners, LLC with its 
Brooklyn Park development and Hallmark 
Partners, LLC with its 200 Riverside develop-
ment are invested in the Brooklyn vision. 
These two proposed mixed-use projects will 
add approximately 1,500 new residential 
units, 225,000 sq. ft. office space and 44,000 
sq. ft. retail space. A new park system featur-
ing a creekside trail and lush open spaces 
along McCoy’s Creek will be established co-
operating with the Jacksonville Economic 
Development Commission’s plans, and the 
Brooklyn area will be transformed into a chic 
urban neighborhood (JEDC. 2007). As Jason 
Perry, Vice President of Development in 
Miles Development Partners said, “The 
Downtown Jacksonville housing market will 
be growing exponentially in the next five 
years to meet the demands of new residents 
wanting to have an urban lifestyle. Brooklyn 
Park looks forward to meeting this demand” 
(JEDC. 2007). 

Conclusion 

According to these proposals, the improve-
ment to the creek basin will serve as a cata-
lyst for new residential developments on the 

 

support the neighborhood center on Park 
Street as well as the new Parks and recrea-
tion centers created to buffer the neighbor-
hood from I-95 (EDAW, Inc). 

In 2007, a McCoy’s Creek Greenway Corri-
dor was proposed as a corridor alternatives 
with Brooklyn Neighborhood Redevelopment 
Plan. The master plan is shown below. 

Furthermore, a residential redevelopment for 
Brooklyn Park costing $250 million was pro-
posed in 2008 by Miles Development Part-
ners. The project site is bounded by River-
side Ave, Park Street, McCoy’s Creek and 
Forest Street. According to the proposal, 
Miles Development plans to construct a new 
mixed-use development along Riverside 
Avenue and Park Street. The project will in-
clude 800 residential apartments (revised 
from 1,270), and approximately 150,000 sq. 
ft. of retail space. The developer hopes to 
attract a bookstore and groceries to the site, 
and plans to add a 150-room hotel and 
space for three restaurants. 

Development information can be found in 
“Downtown Development Projects” updated 
in July 2008 by Downtown Vision, Inc. 
(Downtown Vision, Inc. July, 2008) 

The redevelopment of Brooklyn District into a 
mixed-use neighborhood has also been 
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1.12   SYNTHESIS 

Missing Linkage 

Plan of Downtown Jacksonville Transit Sys-
tem has been proposed by the city, but a 
serious gap remains. This site located be-
tween the proposed JRTC and the riverfront, 
extending three city blocks, was a critical 
missing link, tying the downtown core, the 
Riverwalk and future JTC together. As part of 
the planning efforts for the downtown trans-

adjacent properties that are currently unde-
sirable. This will provide a great opportunity 
for the redevelopment of this district, espe-
cially for this project. The project has great 
potential for recreational use by the 
neighborhoods and an increase in the prop-
erty value. 

Figure 1.32: Plan of McCoy’s Creek Greenway Corridor 

http://www.metrojacksonville.com/article/-0001-nov-mccoys-creek-greenway-begins 

Project Site 



 24 

portation plan, the creation of a pedestrian 
connector would be an important task for 
both the neighborhood and the city. This 
connector should be an urban corridor for 
habitat, wildlife and people designed based 
on preservation and innovation, such as an 
urban park. In addition to the ecological and 
recreational value to Downtown Jackson-
ville, the park would also add enormous eco-
nomic value to the neighborhoods by attract-
ing investments towards the commercial and 
residential redevelopment. 

Design Goals 

Based on the assessment and synthesis 
above, design themes for the park should 
stem from these principles: 

1. The park will improve the connectivity to 
the Riverfront, creating a greenway of 
substantial amenities to Downtown Jack-
sonville. 

2. The park will benefit the surrounding 
neighborhoods and commercial use by 
attracting capital investment, increasing 
property value. 

3. The park will become a regional destina-
tion for tourists, conventioneers, and 
local residents as well. 

 

 

Figure 1.33: Synthesis of transportation vision for Downtown Jacksonville and critical pedestrian connector 
shown as green dashed line 
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Figure 1.34: Synthesis of transportation vision for Downtown Jacksonville and Project Site 
The proposed urban park will tie the new JRTC together with the Riverwalk and the downtown commercial 
corridor by improving the pedestrian connectivity. 
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Commuter Rail 
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4. The park will have interconnected, attractive and safe pedes-
trian links among the neighborhoods, the JRTC and the down-
town area. 

5. The design of the park should incorporate sustainable ap-
proaches for environmental benefits. 

6. Establishing the downtown as a 24 hour city, the park should 
be safe for users at night. 

7. The park will accommodate public educational use in terms of 
railway culture and environmental sustainability. 

8. The park will have a large open space as a valuable asset for 
public use. 

9. The park will be supported with adequate parking located stra-
tegically. 

10. Traditional block patterns with a grid of streets will be main-
tained. 

11. Natural landscape and water features are important elements. 

 

To achieve these goals, an analysis of its ecological impact in a 
regional scale is necessary. The urban park should be able to inte-
grate into the holistic green infrastructures in Jacksonville, connect-
ing to the Florida ecological system. 
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 2.1   INTRODUCTION 

The urban core of Downtown Jacksonville needs a natural entity 
for environmental recreational uses. In the previous chapter, the 
project site was identified as a critical pedestrian connector in the 
form of an urban park providing pleasant walking environment. 
Located adjacent to the long existing railway trail corridor, it has 
great potential to become a part of the Florida Ecological Green-
way system.  An analysis of the interface between the Florida 
Ecological Greenway and the project site on a regional scale is 
necessary for future ecology re-establishment in Downtown Jack-
sonville. Creating connections with cultural resources will be ad-
dressed in this chapter as well. 
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2.2   FLORIDA ECOLOGICAL COR-
RIDORS 

Figure 2.1 shows in green color two critical 
ecological corridors identified in the Florida 
Ecological Greenways Network (FEGN). 
This network is part of the legislatively 
adopted Florida Greenways Plan adminis-
tered by the Office of Greenways and Trails 
(OGT) in the Florida Department of Environ-
mental Protection (Florida Statutes, Chapter 
260). For the Critical Lands and Waters 
Identification Project (2008), two additional 
priority levels were added to the existing 
FEGN priority classes as a strategic subset 
of the original Priority 1 and Priority 2 areas.  
These two new highest priority classes, Criti-
cal Linkages 1 and Critical Linkages 2, 
which are highlighted in dark green color on 
the map, were delineated by identifying the 
areas within Priority 1 and Priority 2 linkages 
that were considered most important for 
completing a statewide ecological network of 
public and private conservation lands. 

Figure 2.2 shows those two critical green 
linkages in North Florida. A comparison with 
a Florida district map shows that the linkage 
which is in the north-south direction ecologi-
cally connects several counties together. 
Counties covered by this green connection 
include Columbia and Baker, west to Jack-

 

 

 

Figure 2.1: Two Most Critical Ecological Corridors in Florida 

 

DATA: 

FLORIDA ECOLOGICAL GREENWAYS NETWORK CRITICAL LINKAGES & PRIORITIZATION RESULTS - 2008 

JACKSONVILLE 
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sonville City, Union and Bradford, southwest 
to Jacksonville, and Clay and Putnam, south 
to Jacksonville. Since Jacksonville has the 
Florida East Coastal line on its east side, this 
green linkage becomes the only and most 
important green corridor which affects the 
city region. 

Beside showing critical corridor in dark green 
color, Figure 2.3 locates the existing trails in 
dark green lines and St. Johns River in blue 
color within the study area. We can identify 
two major trails that connect with the Jack-
sonville urban area. One is the Black Creek 
trail which parallels U.S. 17 south from the 
Orange Park city limits to Black Creek Park 
just north of Green Cove Springs (Net re-
source: www.waymarking.com). The Black 
Creek Trail is a Rails to Trails bicycle and 
pedestrian trail in Clay County. Another one 
is the Jacksonville Baldwin (Rail) trail. This 
14.5-mile-long trail starts from Jacksonville, 
Imeson Rd. trailhead and ends at Brady 
Branch Rd., just west of Baldwin 
(waymarking.com; bikeflorida.net). 

Using these existing natural systems, a 
green loop concept is proposed to connect 
these pieces together. 

Figure 2.2: One Critical Ecological Corridor in North Florida 

 

DATA: 

FLORIDA ECOLOGICAL GREENWAYS NETWORK CRITICAL LINKAGES & PRIORITIZATION RESULTS - 2008 

 

JACKSONVILLE 
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Figure 2.3: Two Major Trails Connecting Jacksonville 
Urban Area 

 

DATA:  
FLORIDA ECOLOGICAL GREENWAYS NETWORK CRITI-
CAL LINKAGES & PRIORITIZATION RESULTS - 2008 

 
EXISTING RECREATIONAL TRAILS IN FLORIDA - JULY 
2010 

 

SOIL SURVEY GEOGRAPHIC (SSURGO) DATABASE 
FOR FLORIDA 

 

RAIL NETWORK IN FLORIDA - 2010 

 

Baldwin Trail 

Black Creek Trail 
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2.3   PROPOSED GREEN LOOP  
CONCEPT 

Based on this analysis, a green loop con-
cept is proposed as shown in Figure 2.4.  

This loop is a complex of several different 
types of either existing or proposed natural 
systems, which consists of: 

● Baldwin Rail trail 

Just west of bustling Downtown Jackson-
ville, the Jacksonville-Baldwin Rail-Trail, one 
of north Florida's oldest, traverses a rural 
setting of natural habitats (Net resource: 
www.traillink.com), which include pine flat-
woods, wetlands, and hardwoods uplands. 
Wildlife includes hawks, songbirds, wild tur-
key, turtles, snakes, and deer (Net resource: 
www.bikeflorida.net). This trail is built along 
an abandoned CSX railway line, and will 
reach Jacksonville directly if walking along 
the rail line. 

● A Section of Florida Ecological Green-
ways 

This section covers some land of Florida 
Forever Project, some conservation land, 
and some Florida Ecological Greenway Net-
work, which are all parts of the CTF O2O

C H A P T E R  2 :  E C O L O G I C A L  &  C U L T U R A L  R E S O U R C E S  
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 (Ocala to Osceola/Okefenokee Project) Pro-
ject Corridor. Partners include Office of 
Greenways and Trails, The Nature Conser-
vancy, The Conservation Fund and Camp 
Blanding (Tom Hoctor, Net resource: 
www.dep.state.fl.us). 

● Black Creek Trail system 

This trail system consists of the Black Creek 
Bike Trail and Path, the Black Creek Pad-
dling Trail and the North Fork Black Creek 
Canoe Trail. These three trails connect with 
each other as a whole piece, which provides 
a linkage between the two most important 
ecological corridors in Florida, the St. Johns 
River basin and the Florida Ecological 
Greenways. 

● St. Johns River 

To complete the green loop, the St. Johns 
River is an inevitable and critical part. The 
river connects Black Creek Trail with its end, 
and winds through the entire Downtown 
Jacksonville’s commercial district. It is one 
of the major interior wetlands of Florida and 
most significant commercial and recrea-
tional waterways. (Net resource: 
en.wikipedia.org) There is a possibility that 
the ecology along the St Johns River will be 
re-established in the future. This will create 
a stronger connection between the Black 

Proposed Trail 

 

Proposed Green Loop 

Figure 2.4: Proposed Green Loop 

 

DATA:  
FLORIDA ECOLOGICAL GREENWAYS NETWORK 
CRITICAL LINKAGES & PRIORITIZATION RESULTS - 
2008 

 
EXISTING RECREATIONAL TRAILS IN FLORIDA - 
JULY 2010 

 

SOIL SURVEY GEOGRAPHIC (SSURGO) DATABASE 
FOR FLORIDA 

 

RAIL NETWORK IN FLORIDA - 2010 
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Creek trail and the proposed green infra-
structure. 

● Proposed Green Infrastructure 

A new green infrastructure component is 
proposed in this project to complete the 
green loop. This green trail is located on the 
Amtrak-Jax rail trail as an extension from 
the Baldwin Rail trail. The trail starts from 
the Imeson Road Trailhead, extends along 
the main Amtrak Jax trail line passing the 
Grand Crossing and the Jacksonville Termi-
nal in south-east direction and ends before 
the Acosta Bridge. The total length is ap-
proximately 7.4 miles. This trail will serve as 
a part of the commuter railway system, but 
could also be used for recreational and 
commercial purpose and accessible to pe-
destrian and bicycles. 

This proposed trail will have critical impact 
on the downtown region, including the pro-
ject site. Since it is connected to the project 
site at its end, how to use and serve it as a 
natural resource should be addressed as a 
design goal. Analysis of the natural and cul-
tural resources is shown in the next section. 

Figure 2.5: Baldwin Rail trail 

Figure 2.6: Photo of Raldwin Rail trail 
http://0.tqn.com/d/
jacksonville/1/0/5/0/-/-/XLG-
Railstrails.jpg 

Figure 2.7: CTF O2O Project Corridor 

http://www.dep.state.fl.us/gwt/network/network.htm 

Baldwin Trail 
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 2.4   LOOP IN DOWNTOWN JACK-
SONVILLE 

Loop Connecting the downtown 

Figure 2.8 shows the existing natural habi-
tats condition based on synthesis of two 
datasets: potential habitat species diversity 
appearance distribution in a landscape scale 
and soil drainage condition distribution. The 
combination of these two data identifies land 
covered by natural habitats. The green color 
indicates area with natural vegetation land 
cover and the white color indicates the urban 
area. The large white region in the center is 
identified as Downtown Jacksonville. The 
proposed trail, crossing from the downtown 
area to the suburban area, connects these 
two areas together via its green corridor and 
circulation. This trail is expected to function 
like a magnet which attracts people from the 
downtown urban area to the suburban natu-
ral area. 

 Figure 2.8: Baldwin Rail Trail Connects The Down-
town and Suburban Area. 
 
DATA:  
EXISTING RECREATIONAL TRAILS IN FLORIDA - 
JULY 2010 
SOIL SURVEY GEOGRAPHIC (SSURGO) DATABASE 
FOR FLORIDA 
RAIL NETWORK IN FLORIDA - 2010 
FFWCC POTENTIAL HABITAT BY SPECIES – 2009 

Baldwin Trail 

Project Site 

Downtown 

Suburban 
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Proposed Trail Connecting Nature with Cul-
ture 

The blue dots shown on Figure 2.9 indicate 
all the historic structure locations recorded 
by Bureau of Archaeological Research in 
2010. Those historic structures include ar-
chaeological sites, historic houses, un-
marked human burials, cemeteries, and 
other cultural features which were built be-
fore 1930s. It is obvious that most of the 
historic structures are concentrated within 
the downtown area. There is a gap between 
the Baldwin Rail Trail head and these his-
torical resources. 

If the proposed trail is implemented on the 
rail trail, it would link the historical district 
with the natural resources and create that 
connection in the heart of downtown. 

 

 Figure 2.9: Gap between Baldwin Rail Trail and 
Historical Resources 
 
DATA:  
EXISTING RECREATIONAL TRAILS IN FLORIDA - 
JULY 2010 
RAIL NETWORK IN FLORIDA - 2010 
FLORIDA HISTORICAL STRUCTURE LOCATIONS - 
JULY 2010 

Project Site 

Baldwin Trail 
Proposed Trail 
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 Proposed Trail Connecting Riverwalk 

The Riverwalk, as shown in pink (Figure 
2.10), located on both the Northbank and the 
Southbank of the St. Johns River, is a 1.2 
mile wooden boardwalk bordering the St. 
Johns River. It's a great place for strolling, 
shopping, or just watching the river cruises 
passing. Activities on the Riverwalk include 
seafood fests, parties, parades and craft fes-
tivals, making it one of the true focal points of 
Downtown Jacksonville (Net resource: 
www.dtjax.org). The proposed green connec-
tor hits the Riverwalk right at the middle 
point, attracting people from an urbanized 
active trail to a natural passive one. The con-
nection between different types of trails will 
help enhancing the multiplicity and complete-
ness of the Riverwalk’s functions. 

 
Figure 2.10: Proposed Trail Connects Nature with 
The Riverfront 
 
DATA:  
EXISTING RECREATIONAL TRAILS IN FLORIDA - 
JULY 2010 
RAIL NETWORK IN FLORIDA - 2010 
 

Proposed Green Trail 

Baldwin Trail 

Rive
rw

alk 

Project Site 
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Synthesis Map 

Figure 2.11 shows the proposed loop as a 
green infrastructure complex that consists of 
several different forms of natural and cul-
tural resources, including existing natural 
habitats and ecological corridor, existing 
bike trails, canoe trails and large waterway, 
historic district, commercial riverside walk 
and a proposed trail. The proposed trail con-
nects the Baldwin Rail Trail with the down-
town cultural resources and the Riverwalk. 

Beside connecting the cultural and natural 
resource, more functions and uses of the 
proposed trail has been analyzed. 

 

Proposed Trail 
Project Site 

Baldwin Trail 

Rive
rw

alk 
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Figure 2.11: A Synthesis Map Showing  The Green 

Infrastructure Complex 
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 2.5   FUNCTION & USE OF THE 
PROPOSED GREEN INFRASTRUC-
TURE  

Downtown Landuse 

Figure 2.12 shows the land use condition in 
the City of Jacksonville. The commercial 
(red) and public/semi-public area (pink) is 
surrounded by large area with residential use 
(yellow). The proposed trail is expected to 
function like a magnet in two directions. 
While it is attracting people into the natural 
environment from the urban area, it is also 
inviting people to the downtown commercial 
strip and the Riverwalk from the neighbor-
hoods. It is expected that the proposed trail 
will enhance quality of life of the residents 
nearby by increasing green spaces for out-
door activities. 

Figure 2.12: Downtown Land Use Condition 

 

DATA: 

GENERALIZED LAND USE DERIVED FROM 2009 

PARCELS - FLORIDA DOT DISTRICT 2 

 

Project Site 

Redidential 

Commercial 
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Connectivity With Residential Use 

Figure 2.13 was based on the 2000 census 
dataset created by the US Census Bureau 
to show the population density within each 
block unit. The darker color indicates higher 
density. The proposed trail runs through 
most of the high-density area to maximize 
the benefit. 

 

Figure 2.13: The Proposed Trail Serves Residence at 

A Maximum 

 

DATA: 

2000 Census Blocks 

 

Proposed  Trail 
Project Site 
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 Interface With Brownfield 

The proposed trail and nearby lands are cov-
ered by the identified Brownfield area. The 
“Brownfields” are defined by the Florida De-
partment of Environmental Protection 
(FDEP) as “abandoned, idled, or underused 
industrial and commercial facilities where 
expansion or redevelopment is complicated 
by real or perceived environmental contami-
nation”(Net resource: www.dep.state.fl.us). 
As redevelopment and voluntary cleanup of 
contaminated properties is encouraged, 
cleansing the contaminated site left by a long
-term use for rail transportation should be 
considered. This is an opportunity to improve 
the environmental quality of downtown and 
restore some of the natural function to exist-
ing ecosystems. 

 

 

Figure 2.14: Interface Between Proposed Trail and 

Brownfield 

 

DATA: 

BROWNFIELD AREAS IN FLORIDA - MAY 2010 

 

Proposed Trail 

Project Site 

Brown Field 



 44 

 

 

 

Phase I Phase II 

Phase III Phase IV 

Figure 2.15: Phases of The Green Infrastructure Proposed Along The Rail Trail 
The green infrastructure will be established along the rail trail followed by 
expansion into the surrounding residential area. 
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 2.6    SYNTHESIS & CONCLUSION 

As shown in Figure 2.16, the proposed green 
infrastructure is located between the down-
town urban area and residential area, con-
necting the trails, urban riverfront, and com-
mercial corridor with a large area for the 
community. 

In the form of an urban park, the project site 
has potential as the head of the whole green 
infrastructure system. The park could func-
tion like a magnet attracting visitors from the 
downtown area out to the natural world. 

Located in the urban core of Downtown 
Jacksonville, adjacent to the St Johns River, 
connecting both natural and cultural re-
sources, this pedestrian connector in the 
form of an urban park has unique characters 
and opportunities. Experience from other 
cases would be helpful during the design 
process. 

Project Site 

Proposed Green Infrastructure 

of The Rail Trail 

Commercial Corridor 

Residential 

Residential 

Figure 2.16: The Proposed Park Functions As The Head of The Pro-

posed Green Infrastructure 

 

DATA: 

BROWNFIELD AREAS IN FLORIDA - MAY 2010 
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As the head of the proposed green infra-
structure, the proposed green connector will 
expand & interconnect the proposed green 
infrastructure system and attract large 
amount of residents to visit Downtown Jack-
sonville for various purposes. The trail leads 
not only to the commercial district, but also 
to the cultural and historical resources 
(shown as blue dots). 

(For more detail information of datasets 
used for analysis, see Appendix v) 
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Figure 2.17: The Proposed Park Leads to Cultural And Historical Re-

sources 

 

DATA: 

BROWNFIELD AREAS IN FLORIDA - MAY 2010 
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Cultural Resources 

C H A P T E R  2 :  E C O L O G I C A L  &  C U L T U R A L  A N A L Y S I S  C H A P T E R  2 :  E C O L O G I C A L  &  C U L T U R A L  R E S O U R C E S  



   

 

  

CHAPTER 3: CASE STUDIES 



 48 

 

  



 49 

 

3.1   INTRODUCTION 

 

The project site is situated at the intersec-
tion of I-95, I-10, and the St. Johns River 
and is located between the amenities of 
Jacksonville Regional Transportation Center  
to the west and the urban core to the east. 
One challenge of the site is the apagetti of 
overhead freeway lanes, bridges and 
ramps. The proposal for this site is an urban 
park that will enhance the pedestrian inter-
modal connections and help anchor the 
head of the proposed green infrastructure 
connector. Due to its complicated situation, 
case studies have analyzed focusing on 
issues related to this downtown project. 
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project will become a non-motorized people 
mover, linking the Detroit River, the River 
Walk, and Tri-Centennial State Park with 
Eastern Market. One detail of phase one of 
the project worth mentioning is: 

“The other half will be left in natural grasses 
and reserved for potential future rail transit. 
The possibility still exists that in the future a 
light rail line could be developed in the cut” 
(Walter Wasacz. 2005). 

Conclusion 

A comprehensive master plan perceiving 
future development is needed before any 
implementation. This plan must be based on 
systematic investigation and cooperation 
between different departments. 

3.2   CASE STUDY 1: A LESSON 
FROM THE “S-LINE CORRIDOR”  

A few years ago, over a million dollars was 
spent by the city of Jacksonville on the con-
struction of the S-Line Greenway's first 
phase. 

In 2006, “Metro Jacksonville” (a forum web-
site available on: 
www.metrojacksonville.com) pleaded with 
the City of Jacksonville to properly develop 
the S-Line Urban Greenway in a manner 
that would allow the corridor to include mass 
transit in the future, including the proposed 
commuter rail trail. In 2007, these requests 
were ignored and the greenway was built 
right in the middle of the 50'-wide corridor in 
the section shown as red line in the map 
(Ennis Davis. 2010). This means that if the 
north commuter rail line is built in the near 
future, the bike trail will have to be demol-
ished and rebuilt, meaning over a million 
dollars wasted on the construction of the S-
Line Greenway’s first phase. 

On the other hand, in 2005, before the 
groundbreaking for a non-motorized trail 
took place in Downtown Detroit, a plan in-
cluding separate biking and walking paths 
has already been prepared (Walter Wasacz. 
2005). Once finished, this “Dequindre Cut” 

Red = Completed S-Line Greenway 

Yellow = Proposed S-Line Greenway Extension 
Green = JTA/TPO/COJ Mobility Plan potential 

North Commuter Rail corridors 
Green Circles = Potential north commuter rail sta-

tion locations 

 
Figure 3.1: Map showing the phase I of the S-Line 
Greenway’s as red line 

(Ennis Davis. 2010) 

Figure 3.2: Picture showing the bikeway of S-Line 
Greenway Phase I 

(Ennis Davis. 2010) 
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Figure 3.3: Railyard Plaza 

http://www.railyardsantafe.com/ 

Figure 3.4: The Alameda 

http://www.railyardsantafe.com/ 

3.3   CASE STUDY 2: SANTA FE’S 
RAILYARD PARK 

The Railyard Park, plaza and alameda com-
prise the 13 acres of open public space at 
the North Railyard where the public is en-
couraged to gather and enjoy a variety of 
activities. Developed and built by the Trust 
for Public Land & based on an international 
design competition won by New York based 
Ken Smith & Associates, the park is the 
green heart of the Railyard and an educa-
tional and recreational resource for the city 
(The Santa Fe Railyard Community Corpora-
tion and Suby Bowden & Associates. 2009). 

The programs within the park include: 

1. 5,000 feet of Walk-Bike Trails linked to 
the citywide trail network 

2. An Alameda adjacent to the rail trail 
forms the backbone of the Railyard, pro-
viding a promenade for walkers, runners 
and bikers; since the alameda is not for 
special events, an additional pocket park 
was created adjacent to it for arts & 
crafts markets, flower & plant shows, etc; 
the alameda connects all other activities 
together 

3. An informal Outdoor Performance Space 

incorporates slopes out of a hillside 

4. A Children’s Play Area features creative 
climbing, sliding and play facilities. 
These objects are made from natural 
and synthetic materials in a fun, explora-
tory environment for all ages 

5. Picnic Areas are set within shady groves 
and beautiful gardens for private cele-
brations and larger festivals 

6. An innovative Water Harvesting System 
ensures a sustainable water-wise park 

7. A Performance Green is for large public 
assemblies such as music, dance, and 
other entertainment, outdoor movie 
screenings and community celebrations 

8. A pre-approved area for individual food 
vendor provides creative food products 
of high quality 

9. The historic Water Tower is the land-
mark of the park 

10. Railyard art galleries 

11. Retail and restaurant offerings 

12. Train arrivals and departures 
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Figure 3.5: Santa Fe Railway Park Plan 
(The Santa Fe Railyard Community Corpora-
tion and Suby Bowden & Associates. 2009.) 

C H A P T E R  3 :  C A S E  S T U D Y  

13. The Santa Fe Farmers Market which 
occupies the Shade Structure and the 
Railyard Plaza in alternatives 

14. The Railyard Plaza which is available 
either alone or together with the Shade 
Structure for small to medium-sized spe-
cial events, markets, community celebra-
tions, music, dance and other perform-
ances 

(The Santa Fe Railyard Community Corporation and 

Suby Bowden & Associates. 2009.) 

Thirteen acres of open space throughout the 
Railyard was created by a Conservation 
Easement. The purpose is to protect all 

Santa Fe’s three acres of environment remi-
niscent of the historic railroad hub and ware-
house district permanently. The 3 acres of 
historic district is protected and softened by 
the welcoming green spaces of the 10-acre 
park (The Santa Fe Railyard Community 
Corporation and Suby Bowden & Associ-
ates. 2009). 

The Alameda is the grand pedestrian walk-
way connecting all activities in the North 
Railyard, including the Farmers Market. 
Along the Alameda, a shade structure is 
used by market vendors during the day and 
also functions as light features at night. 
Lively arts and cultural activities are held 
inside the performance and art venues 
across the rail tracks. The Alameda crosses 
the Plaza, then enters the Main Railyard 
west of the historic warehouse, finally 
passes through the historic brick passenger 
platform and ends at its northern terminus at 
Montezuma Street (The Santa Fe Railyard 
Community Corporation and Suby Bowden 
& Associates. 2009). 

Adjacent to the Alameda walkway, there is a 
bike trail known as the Alameda South. This 
is the continuation of the Alameda from the 
south end at Paseo de Peralta. The bike 
trail is parallel to the main rail line. On the 
west are mixed-use and live-work units and 

C H A P T E R  3 :  C A S E  S T U D I E S  
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 the Teen Center Warehouse 21. On the east 
are the Santa Fe and the Railyard Park add-
ing activities to the walk. This trail is a part of 
the overall city-wide trails network, which 
encourages use by a variety of citizens. That 
is approached by connecting different facili-
ties and schools (The Santa Fe Railyard 
Community Corporation and Suby Bowden & 
Associates. 2009). 

Conclusion 

The project park could link the city-wide cul-
tural network, encouraging use by a variety 
of citizens. That could be achieved by con-
necting different facilities and schools, and 
supporting various activities and uses. 

Within the park, the major pedestrian con-
nector linking all the activities is an important 
feature. 

Figure 3.6: Detail Plan 

http://www.railyardsantafe.com/ 

Figure 3.7: Santa Fe Farmer's Market 

http://www.ecodaddyo.com/santa-fe-farmers-

market-railyard-park-opening 
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two blocks away, was the second park to be 
developed in early 2003. This park was de-
signed by landscape architect Atelier Drei-
seitl, a renowned German design firm, and 
GreenWorks, P.C., an award-winning, local 
landscape architecture firm. This park is 
connected to Tanner Creek by the springs 
which at one time flowed openly through this 
area. The Pearl District was once a wetland 
and lake fed by streams that flowed down 
from the nearby hills in southwest Portland. 
These wooded hillsides provided a natural 
filter for the streams, cleansing the water as 
it made its way to the Willamette River. The 
springs from Tanner Creek flowed into the 
shallow basin of Couch Lake. Now it flows 
through large pipes underground. The lake 
and the surrounding wetland were eventu-
ally filled to make way for warehouses and 
rail yards which in turn were replaced by 
residences, shops, and public spaces 
(Tanner Springs Park. Net resource: 
www.portlandonline.com). 

The concept is to recapture the area’s past 
with its native wetlands and flowing runnels. 
(Tanner Springs Park. Net resource: 
www.portlandonline.com) By stripping away 
the industrial cover, the neighborhood with 
the pre-industrial wetlands are reconnected 
again, especially for Tanner Creek. A web of 
water rivulets spreads over the park’s slop-

3.4   CASE STUDY 3: TANNER 
SPRINGS PARK 

Tanner Springs Park is a fragile ecological 
habitat that is part of the master plan for the 
expansion of the Peal District, Portland. It is 
one in a four park string planned for the 
River District Urban Renewal area and 
funded through tax-increment financing. The 
first park was Jamison Square. The Tanner 
Springs Park two blocks north of it is the 
second one. From the beginning of the plan-
ning efforts for the Pearl District in the early 
1990s, the creation of a network between 
open spaces was an important task for both 
the neighborhood and the city. In 1998, a 
conceptual plan for the new parks and open 
spaces was proposed by the Tanner Creek 
and Water Feature Steering Committee and 
approved by City council (Tanner Springs 
Park. Net resource: 
www.portlandonline.com). 

In 1999, landscape architecture firm Peter 
Walker & Partners was retained to provide 
concepts for three new parks between 10th 
and 11th Ave in the River District. With input 
from two public workshops, the final plan is 
characterized by a series of recurring ele-
ments connecting all three parks, including 
a wooden boardwalk. Jamison Square was 
the first to be built. Tanner Park, which is 

Figure 3.8: Bird-eye View of The Park 

http://pearldistrict.com/phototour.html?tournum=4 

Figure 3.9: Tanner Springs Park is on the Streetcar 

line  

http://pearldistrict.com/phototour.html?tournum=4 
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ing topography into a vast pond (Valerie 
Easton. 2006. Net resource: seat-
tletimes.nwsource.com). The waterscape 
includes ambiance from rushing water. The 
park is planted with tall native grasses and 
trees. The east 180-foot-long wall of the 
park is covered as an art installation, primar-
ily composed of rail tracks recovered from 
the area placed vertically along the east 
wall. The rails are donated by Portland Ter-
minal Railroad, some of which date back to 
1898. Ninety-nine translucent blue pieces of 
fused glass segments are interspersed in 
the rails and painted (Tanner Springs Park. 
Net resource: en.wikipedia.org). The wall 
isolates the slice of wetland with a sense of 
seclusion from the bustle around it. 

Conclustion 

In Tanner Springs Park, stormwater man-
agement is incorporated into well-designed 
landscape features. Interpretation of railway 
history by reusing rail tracks is achieved 
with some practical functions. 

One approach to nature re-establishment is 
achieved by recapturing the area’s past 
landscape which, in this terminal project, is 
the native marshy estuary and flowing creek 
flows. 

 

Figure 3.10: Tanner Springs Park is on the Street-

car line  

http://pearldistrict.com/phototour.html?

tournum=4 

Figure 3.11: Construction Will Eventually Surround 

Tanner Springs Park 

http://pearldistrict.com/phototour.html?

tournum=4 

3.5   CASE STUDY 4: HIGH LINE, 
SECTION 1 

“The High Line is an urban park that reclaims 
a former elevated railroad for a new use, 
promoting timely principles of ecological sus-
tainability, urban regeneration and adaptive 
reuse” (James Corner Field Operations and 
Diller Scofidio + Renfro. 2010). This is an 
urban corridor for habitat, wildlife and people 
that was established based on preservation 
and innovation. In addition to ecological and 
recreational value for New York City, the 
High Line also has enormous economic 
value for the neighborhood by attracting in-
vestment toward new cultural institution, 
commercial and residential development 
(James Corner Field Operations and Diller 
Scofidio + Renfro. 2010). 

The first section of the High Line is 2.88 
acres and over 0.5 miles long. It extends 
over nine city blocks crossing through the 
Historic Meat Packing District and West 
Chelsea neighborhoods. The High Line was 
built in 1930, thirty feet in the air to keep the 
trains away from the street traffic. Since the 
last train ran in 1980, the line was always 
considered an eyesore until a few New York-
ers triggered the idea of its conversion into a 
park (James Corner Field Operations and 
Diller Scofidio + Renfro. 2010). “The design 
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portions that accommodates the wild, the 
cultivated, the intimate, and the social” 
(James Corner Field Operations and Diller 
Scofidio + Renfro. 2010). The invention of a 
new paving and planting system allows for 
varied ratios of hard to soft surface that tran-
sition from 100% hard for high use to 100% 
soft for richly vegetated biotopes. The pur-
pose of this intermixing of plants with paving 
is to create a rambling, textural effect of im-
mersion, strolling “within” and “amongst” 
rather than feeling distanced from. The se-
lection and arrangement of grasses and 
plants further helps to design a wild, dy-
namic character as representative of the 
extreme conditions and shallow rooting 
depth (James Corner Field Operations and 
Diller Scofidio + Renfro. 2010). 

The second strategy is to slow things down, 
to promote a sense of duration and of being 
in another place. Long stairways, meander-
ing pathways and hidden niches encourage 
taking one’s time. The third approach in-
volves a careful sense of dimension and 
scale to minimize the current tendency to 
make things bigger and obvious. The pur-
pose is seeking a more subtle gauge of the 
High Line’s measure. This intermixing of old 
with new, organic with inorganic, close-up 
with distant, and landscape with urbanism 
provides an episodic and varied sequence 

aims to refit this industrial conveyance into a 
postindustrial instrument of leisure” (James 
Corner Field Operations and Diller Scofidio + 
Renfro. 2010). 

“The scope challenged designers to retrofit 
the existing structure (making it safe, acces-
sible and usable), to retain elements of the 
historic railroad and abandoned High Line 
landscape, and to give the High Line a com-
pelling new life and future as a one-of-a-kind 
recreational amenity and public promenade” 
(James Corner Field Operations and Diller 
Scofidio + Renfro. 2010). Major constraints 
included extreme conditions associated with 
this giant metal structure 30 feet above 
ground level, such as its exposure to wind 
and cold from above and below; minimal 
width (30-50 feet) and depth (18-24 inches); 
difficulty in providing public access via new 
stairs and elevators; ownership issues re-
lated to existing and potential private devel-
opers underneath and adjacent to the struc-
ture; and upgrades and repair of the existing 
structure to meet code and safety require-
ments (James Corner Field Operations and 
Diller Scofidio + Renfro. 2010). 

By changing the rules of engagement be-
tween plant life and pedestrians, the strategy 
of “agri-tecture” combines “organic and build-
ing materials into a blend of changing pro-

Figure 3.12: Special Pavement in a Segment of 

the Highline 

http://www.archdaily.com/24362/the-new-york-

high-line-officially-open/1121250496_dsr-highline

-09-06-5054/ 

Figure 3.13: Urban corridor provides habitat for 

wildlife 

http://www.asla.org/sustainablelandscapes/

highline.html 
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of public spaces and landscape. 

Conclusion 

Relating with commercial, cultural and resi-
dential use, transition from nature to urban, 
old to new, close-up to distance, and land-
scape to urbanism achieved via different 
design approaches altering forms of en-
gagement between plant life and pedestri-
ans. The experience in the park could be 
marked by slowness, distraction and other-
worldliness achieved via preservation of wild 
character, which forms contrast with the 
speedy experience of surrounding freeways 
and streetcars. 

Figure 3.14: Railway Structure Are Re-used 
http://www.thehighline.org/blog 

Figure 3.15: Section 1 plan 

http://

landscapearchi-

teck.wordpress.com/2008/08/27/highline-final-

section-1-and-section-2-designs-here/ 

Figure 3.16: Change of dimension 

http://www.thehighline.org/blog 
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3.6   CASE STUDY 5: BUFFALO 
BAYOU PROMENADE, HOUSTON, 
TX 

The buffalo Bayou Promenade connected 
Houston’s downtown core to the river park 
to the west under and through a mess of 
freeways and bridges. This project adds 23 
acres of parkland to Houston’s inner city. 
The landscape architect’s early visioning 
and then implementation converted a trash-
soaked eyesore into an urban park with 
flood control ability (SWA Group. 2009). 

The plan for making Houston’s bayous into 
linear parks began to be implemented in the 
1980’s. But serious gaps remained. The 1.2 
mile long Buffalo Bayou Promenade was a 
critical missing link, tying Downtown Hous-
ton with other entities. The landscape archi-
tect was recently commissioned to complete 
the design of the west connection address-
ing the unique physical constraints and chal-
lenges on the site, while celebrating its ur-
ban and natural context at the heart of the 
city (SWA Group. 2009). 

This portion of the bayou under the highway 
has been kept away from development. 
Towering freeway structures criss-cross the 
corridor, blocking out sunlight and spilling 
concentrated sheets of water off the sides 

during storms. The river conveys the debris, 
trash and silt, and is constantly depositing 
them along the bank. Pedestrians who ven-
ture into this segment will find themselves 
30’ below the grade of surrounding streets, 
out of view and with few access points. Se-
vere erosion occurs on steep banks, with 
invasive plantings overgrown causing unsafe 
walking conditions for pedestrians. Recog-
nizing these challenges, the design team 
employed a number of site specific design 
solutions to make a successful pedestrian 
environment (SWA Group. 2009). 

Extensive re-grading of the site to lay back 
slopes improves views into the park, reduces 
the impact of erosion and enhances flood 
water conveyance. Stairs and ramps connect 
each roadway crossing to provide safe, con-
venient and frequent access. LED lights are 
incorporated into the stairway railings to cre-
ate an urban atmosphere contrasting with 
the abundant green plantings along the 
bayou. Each park portal is framed with com-
missioned artwork integrated with poetic in-
terpretations of canoe frames. These doors 
become a symbolic link between the city’s 
arts district and its historic channel. A robust 
display of galvanized steel railings and other 
metal objects was conceived to celebrate the 
gritty urban context and to withstand tough 
environmental conditions. Swales lined with 

Figure 3.17: Park at Night Is Well Lit 

http://www.asla.org/2009awards/images/

largescale/104_15.jpg 
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recycled concrete cobble are placed to ab-
sorb the destructive, high volume flows of 
runoff pouring from the freeways (SWA 
Group. 2009). 

The planting design re-established a living 
green tissue into the sterile zone of bayou 
leading up to the urban core. Wildlife habitat 
has been significantly improved by replacing 
invasive monocultures and installing a large 
variety of native, flood-resistant riparian 
vegetation and trees. Groves of native trees 
were used to soften the harsh urban infra-
structure, buffer noise and mitigate the scale 
of the freeways. Ferns, Ruellia and other 
robust native plants are planted under exist-
ing trees and freeway structures and along 
banks to provide a lush, green ground-plane 
that resists erosion and is maintained easily 
(SWA Group. 2009). Gabion edges, utilizing 
tons of recycled crushed concrete, are used 
for waterway treatment as well as safety 
and visual clarity. The stepped design pro-
vides water egress at any point while allow-
ing floating storm debris to pass through. It 
also allows tree roots and riparian ground 
covers to form a natural edge while provid-
ing a porous foundation for the riparian ben-
thic community (SWA Group. 2009). 

The success of the park was in large part 
measured by its safe pedestrian environ-

ment at night. Three orders of lighting illumi-
nate the park: a primary trail lighting system, 
a system of lights to ash the “dark nooks 
and crannies” and an art-driven lighting 
component. (SWA Group. 2009) The pri-
mary trail lighting poles were placed at a 
relatively close spacing to offer a strong vis-
ual rhythm along the trail for a clear indica-
tion of where the path leads through the 
maze of heavy infrastructure. Utilizing cus-
tom cast housings, submersible lamps and 
concrete poles, these lights were designed 
to withstand periodic submersion. Dark ur-
ban corners under bridges and behind walls 
are illuminated carefully to alleviate safety 
concerns. It is an effective way not to wash 
the whole site with light but still make people 
feel safe. Lastly, the balance between na-
ture and urbanity are celebrated by an imag-
ined connection between the ebb and flow 
of the bayou with the waxing and waning of 
the bayou. LEDs under major bridges 
change from blue to white to blue in accor-
dance with the lunar cycle. (SWA Group. 
2009) 

Conclusion 

The success of the Buffalo Bayou Park was 
in large part measured by its safe pedes-
trian environment at night. The safety issue 
is a critical design goal. Placing lighting fea-

Figure 3.18: Park at Night Is Well Lit 

http://archrecord.construction.com/projects/

lighting/archives/0705Observatoire.asp 

Figure 3.19: Aerial Photo of The Buffalo Bayou 

Park  

https://www.topos.de/Previous-issue/detail-

959.html 
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The Santa Fe Railyard Community Corporation and Suby Bowden 
& Associates. 2009. Santa Fe Railyard: Park, Plaza and 
Alameda. 

Valerie Easton. 2006. Nature, Artfully Embraced. Net resource: 

Walter Wasacz. 2005. Dequindre Cut: The Missing Link. Available 
on: http://www.modeldmedia.com/features/dequindre.aspx 

tures appropriately could alleviate the safety concerns. 

Freeway structures bring a unique physical constraint as well as 
challenge to the site. 
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4.1   INTRODUCTION 

 

Collecting runoff from the paved parking 
lots, the driveways and the freeways, the 
Downtown Jacksonville project site has criti-
cal stormwater issues. The McCoy’s Creek 
floods during storms and overflows directly 
into the St Johns River, pouring stormwater 
together with a certain amount of pollutants 
into the river body. Stormwater manage-
ment tools should be implemented on the 
site to make it a more sustainable project. 
Besides the existing rain garden and other 
Low Impact Design (LID) methods, an inno-
vative approach has been proposed for this 
project.  
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4.2   STORMWATER ISSUES RE-
LATED TO PROJECT  

“Since summer 2006, the City of Jackson-
ville has strengthened its stormwater man-
agement program to more fully address the 
needs of the St. Johns River. The city has 
focused on improvements through participa-
tion in basin management planning, imple-
mentation of dedicated funding for stormwa-
ter projects, improved floodplain manage-
ment, and specific stormwater projects to 
address drainage and water quality con-
cerns in the basin” (City of Jacksonville 
Stormwater Management. 2008). 

As shown in Figure 4.1, the project site col-
lects runoff from the paved parking lots, the 
driveways and the freeways. During storms, 
the runoff together with the water over-
flowed from McCoy’s Creek is discharged 
into the St Johns River, causing pollution. 
Stormwater management tools could reduce 
this impact to the St Johns River body if im-
plemented on the site. 

According to the tax payer sheet (see Ap-
pendix vi), the Federal Reserve Bank, which 
is the property owner, pays a certain 
amount of money consistently every year for 
the Stormwater Assessment Fee. If an Low 
Impact Design (LID) project is implemented 

C H A P T E R  4 :  S T O R M W A T E R  M A N A G E M E N T  C O N C E P T  

Figure 4.1: Drainage Analysis 

Runoff is collected on the project site and discharged into the St Johns River with pollutants 
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on the site, the money could be saved and 
less pollution would occur, thus leading to a 
win-win result. 

 

4.3   IDENTIFICATION OF POLLUT-
ANTS IN URBAN RUNOFF 

1. Organic Pollutants 

Phytoremediation, a process which uses 
plant life to remove pollutants from runoff, is 
an efficient cleanup technology for a variety 
of organic and inorganic pollutants. Organic 
pollutants in the environment are mostly 
man made and xenobiotic to organisms 
(Elizabeth Pilon-Smits. 2005). Organic pol-
lutants are released into the environment via 
spills, agriculture, industry and transporta-
tion, etc. Depending on their properties, or-
ganics may be degraded in root zone of 
plants or taken up, followed by degradation 
(defined as the processes by which organic 
substances are broken down by living or-
ganisms), sequestration (defined as the 
processes of forming a stable compound so 
that it is no longer available for reactions), or 
volatilization (defined as the conversion of a 
chemical substance from a liquid or solid 
state to a gaseous or vapor state)(Elizabeth 
Pilon-Smits. 2005). Organic pollutants found 

 

in urban environments brought by runoff are 
petroleum hydrocarbons in majority, such as 
oil, gasoline, benzene, toluene, and PAHs 
(explanations can be found in the glossary)
(Aprill W, Sims RC. 1990, Olson PE et al. 
2003, Schnoor JL, et al. 1995), the fuel ad-
ditive MTBE(Davis LC,et al. 2003, Hong 
MS,et al. 2001, Winnike-McMillan SK,et al. 
2003), and polychlorinated biphenyls 
(PCBs) (Harms H,et al. 2003), which all 
have already been successfully phytroreme-
diated (Elizabeth Pilon-Smits. 2005).  

2. Inorganic Pollutants 

Inorganic pollutants occur as natural ele-
ments in the earth’s crust or atmosphere, 
and result from human activities such as 
mining, industry, traffic, agriculture, and mili-
tary activities (Elizabeth Pilon-Smits. 2005). 
Inorganic cannot be degraded, but they can 
be phytroremediated via stabilization or se-
questration in harvestable plant tissues. In-
organic pollutants from runoff in urban envi-
ronment include plant macronutrients such 
as nitrate and phosphate (Horne AJ. 2000), 
plant trace element such as Cr, Cu, Fe, Mn, 
Mo, and Zn (Lytle CM, et al. 1998), which 
also all have been successfully phytroreme-
diated. 

3. Pollutants in Runoff 
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venting contamination from leaching down. 
The term “phytostabilization” denotes the 
use of plants to stabilize pollutants in soil 
(Berti WR, Cunningham SD. 2000), either 
simply by preventing erosion, leaching, or 
runoff, or by converting pollutants to less 
bioavailable forms. “Phytoextraction” is us-
ing plants to extract pollutants and accumu-
late them in their tissues, followed by har-
vesting of the plant material (Blaylock MJ, 
Huang JW. 2000) for phytomining (Chaney 
RL, et al. 2000). Plants can also facilitate 
biodegradation of organic pollutants by mi-
crobes in their rhizosphere. This is called 
“phytostimulation” or “rhizodegradation” 
(McCutcheon SC, Schnoor JL. 2003). Plants 
can also degrade organic pollutants directly 
via their own enzymatic activities. This proc-
ess is called “phytodegradation” 
(McCutcheon SC, Schnoor JL. 2003). After 
uptaken into plant tissue, certain pollutants 
can leave the plant in volatile form; this is 
called “phytovolatilization” (Terry N, et al. 
1995). 

These various phytoremediation technolo-
gies are not mutually exclusive; for instance, 
in this case as a wetland, all these process 
can occur simultaneously (Hansen D, et al. 
1998). Constructed wetlands have been 
used for a wide range of inorganics includ-
ing metals, Selenium (Se), perchlorate, cya-

Runoff from freeway, parking lots and 
streets contains both organic and inorganic 
pollutants, such as fertilizer nutrients, met-
als, petroleum hydrocarbons, arsenic, sele-
nium, boron, organic pesticides, and herbi-
cides, etc. (Elizabeth Pilon-Smits. 2005) 
Beside these liquid substrates, plants can 
also be used to filter air and phytoremediate 
polluted soils and sediments. In this case, 
groves of trees could filter the polluted air 
from city traffic. Green infrastructure can 
also phytoremediate the lightly contami-
nated site which had been used for railway 
transportation as a railyard for years, with 
residual metals and organics on site. 

 

4.4   PHYTOREMEDIATION TECH-
NOLOGIES 

Plants and their rhizosphere organisms can 
be used for phytoremediation in different 
ways. They can be used as filters in con-
structed wetlands (Horne AJ. 2000) or in a 
hydroponic setup (Raskin I, et al. 1997); the 
latter is called Rhizofiltration (defined as a 
form of bioremediation that involves filtering 
water through a mass of roots to remove 
toxic substances or excess nutrients). Trees 
can be used as a hydraulic barrier to create 
a water flow upward in the root zone, pre-

S T O R M W A T E R  M A N A G E M E N T  C O N C E P T  

Figure 4.2: Possible fates of pollutants during phy-

toremediation 

The pollutant (represented by red circles) can be 

stabilized or degraded in the rhizosphere, seques-

tered or degraded inside the plant tissue, or volatil-

ized. 

(Elizabeth Pilon-Smits. 2005) 
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Different phytotechnologies make use of 
different plant properties and typically differ-
ent plant species are used for each 
(Elizabeth Pilon-Smits. 2005). Typically a 
certain plant species is used for a certain 
class of pollutants that it’s most suitable for. 
Generally, favorable plant properties for 
phytoremediation are to be fast growing, 
competitive, hardy, and tolerant to pollution 
with high biomass, . In addition, Phytoex-
traction requires plants with high levels of 
uptake, translocation and accumulation in 
harvestable tissues; phytodegradation pre-
fers plants to be large, have a dense root 
systems and high levels of degrading en-
zymes; phytostimulation needs plants with 
large root surface area to promote microbial 
growth; Rhizofiltration involves aeration and 
therefore often uses terrestrial species with 
large roots and good capacity to accumulate 
inorganics (Elizabeth Pilon-Smits. 2005). 
Detail information can be found in Table 4.1. 

 

4.5   HYDROPHOBICITY 

Modern sustainable technologies, such as 
rain gardens and bio-swales, are used to 
remove pollutants. But in many cases the 
underlying biological mechanisms remain 
unclear. If we know more about the biologi-

nide, nitrate, and phosphate (Hansen D, et 
al. 1998, Horne AJ. 2000, Nzengung VA, 
McCutcheon SC. 2003), as well as certain 
organics such as explosives and herbicides 
(Horne AJ. 2000, Jacobson ME, et al. 2003, 
McCutcheon SC, et al. 2003, Schnoor JL, et 
al. 1995). Nevertheless, different phytoreme-
diation technologies are suitable for different 
classes of pollutants. The principle of phy-
tostabilization is used, e.g., when trees are 
used as hydraulic barriers to prevent leach-
ing or runoff of organic or inorganic contami-
nants. Phytoextraction is mainly used for 
metals and other toxic inorganics (Fe, Se, 
As) (Banuelos GS, Meek DW. 1990, Blaylock 
MJ, Huang JW. 2000). Phytostimulation is 
used for hydrophobic organics that cannot be 
taken up by plants but that can be degraded 
by microbes. Examples are PCBs, PAHs, 
and other petroleum hydrocarbons 
(Hutchinson SL, et al. 2003, Olson PE,et al. 
2003). Phytodegradation works well for or-
ganics that are mobile in plants such as her-
bicides, TNT, MTBE, and TCE (Burken JG. 
2003, Winnike-McMillan SK, et al. 2003). 
Phytovolatilization are used for VOCs 
(volatile organic compounds) (Winnike-
McMillan SK, et al. 2003) such as TCE and 
MTBE, and for a few inorganics which can 
exist in volatile form, i.e., Se and Hg (Hansen 
D, et al. 1998, Rugh CL, et al. 1996). 
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Technology Pollutant Plant Property Species 

General Phytoremediation Organic and inorganic fast growing, high biomass, competitive, 
hardy, and tolerant to pollution 

cattail (Typha sp.), parrot feather 
(Myriophyllum sp.), Elodea sp., Azolla 
sp., duckweed (Lemna sp.), water 
hyacinth (Eichhornia crassipes), and 
Spartina sp. Poplar (Populus sp.) and 
willow (Salix sp.) 

Phytostabilization prevent leaching or runoff of 
organic or inorganic 

terrestrial species with large roots and 
good capacity to accumulate inorganics 

combination of trees and grasses 

Phytoextraction metals and other toxic inorgan-
ics (Fe, Se, As) 

high level of uptake, translocation and 
accumulation in harvestable tissues 

floating species water hyacinth, 
Azolla, duckweed, cattail, poplar, 
Indian mustard and sunflower 

phytodegradation organics that are mobile in 
plants  (herbicides, TNT, MTBE, 
and TCE) 

large, dense root systems and high levels 
of degrading enzymes 

Parrot, feather,  poplar, Elodea, 

phytostimulation hydrophobic organics that can 
be degraded by microbes (PCBs, 
PAHs, and other petroleum hy-
drocarbons) 

large root surface area to promote micro-
bial growth 

Mulberry trees, Sunflower (Helianthus 
annuus) or Indian mustard (Brassica 
juncea), fescue (Festuca sp.), rye-
grass (Lolium sp.), Panicum sp., and 
prairie grasses (e.g., Buchloe dacty-
loides, Bouteloua sp.) 

Phytovolatilization VOCs (TCE and MTBE); inorgan-
ics which can exist in volatile 
form (Se, Hg) 

High transpiration rate Poplar; rice, rabbitfoot grass, Azolla, 
and pickleweed (for Se particularly) 

Table 4.1: Suitable Plant Species for Certain Types of Phytoremediation Technologies. 

(Elizabeth Pilon-Smits. 2005) 
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pollutants specifically to obtain a maximum 
efficiency. For instance, if a site contains a 
high concentration of metal elements, Phy-
toextraction technology could be utilized. 
The efficiency is expected to be much 
higher than a regularly designed rain garden 
or a simple combination of different phytore-
mediation technologies. 

Principle of Hydro-chromatography 

Based on the discussion above, it is con-
cluded that to optimize the cleansing effect, 
different types of pollutants should be tar-
geted with different technologies. Finding a 
way to separate these pollutants from a 
mixture status is a critical premise for this 
ideal method. The concept of “hydro-
chromatography” is inspired by the set of 
laboratory techniques for the separation of 
mixtures called “chromatography”, which is 
used for separation of a mixture by passing 
it in solution or suspension or as a vapor 
through a medium in which the components 
move at different rates (Wikipedia. 2011). 
Like the planar chromatography, the station-
ary phase is present as a plane. The plane 
can be a paper or a glass plate. Different 
compounds in the sample mixture travel 
different distance in a certain amount of time 
depending upon how they interact with the 
plane (Wikipedia. 2011). Each chemical can 

cal process involved, we could increase the 
efficiency of cleansing to a higher level. The-
ory to be discovered involves plant uptake, 
translocation mechanisms, degradation proc-
ess, microbe reaction, etc. (Elizabeth Pilon-
Smits. 2005). One important process that 
need more study is the movement of pollut-
ants through ecosystem via the soil-water-
plant system, known formally as 
“hydrophobicity”. 

Hydrophobicity is usually expressed as the 
water partition coefficient, or log Kow. A high 
log Kow corresponds to a high hydrophobic-
ity, meaning movement at a high speed 
through the soil. Extremely hydrophobic 
molecules such as PCBs, PAHs, and other 
hydrocarbons (log Kow > 3) are tightly bound 
to soil organic matter and do not dissolve in 
the soil pore water (defined as the water fill-
ing in the open space within the soil frame-
work). Organics with moderate to high water 
solubility (log Kow < 3) will be able to migrate 
in the soil pore water. Inorganics are usually 
presented as charged cations or anions, and 
thus are hydrophilic, such as metals like Fe.  

Understanding factors affecting movement of 
pollutants could help optimize cleansing effi-
ciency. Specific strategies and technologies 
can be used for special classes of pollutants. 
Plant species can be selected to treat the 

Figure 4.3: Thin layer chromatography is used to 

separate components of chlorophyll 

http://en.wikipedia.org/wiki/

File:Chromatography_of_chlorophyll_-_Step_7.jpg 
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procedure, which could take from weeks to 
years at most. 

Since these three types of pollutants have 
already been separated via the hydro-
chromatography process, they can be 
treated separately with different technolo-
gies. At the upstream section where most of 
the hydrocarbons are concentrated, technol-
ogy of phytostimulation can be applied. In 
the middle section with a denser concentra-
tion of the small molecular organics, phyto-
degradation is suitable. Phytoextraction is 
the best option for the downstream section 
where a higher level of inorganic pollutants 
is presented. Different plant species cooper-
ating with particular cleansing technologies 
can be selected in the three sections.  

Selecting plant species not only could be 
utilized as a more effective approach work-
ing with the “hydro-chromatography” effect, 
but also as a design methodology. With dif-
ferent species representing stormwater 
cleansing processes, the park is enriched 
with a public educational opportunity about 
environmental sustainability. Depending on 
the characteristic of plantation, the visitor is 
made aware of which cleansing process is 
happening under his or her feet while cele-
brating the beauty of nature. Transition be-
tween different plantation textures along the 

be identified depending on its location.  

The principle of “hydro-chromatography” is 
similar to the planar chromatography. The 
stationary phase is present on the master 
plan of the site. During a storm, the runoff 
passing through the green infrastructure 
forms a natural stationary phase for the 
“hydro-chromatography,” in which the sol-
vent is the stormwater driven by gravity, and 
the solute is those pollutants carried by the 
water.  

 

4.6   HYDRO-CHROMATOGRAPHY 

As previously discussed, different pollutants 
move at different speeds in the water de-
pending on their hydrophobicity. Extremely 
hydrophobic molecules such as petroleum 
hydrocarbons, PCBs, and PAHs (log Kow > 
3) will be bound to the soil molecular without 
dissolving in the water. Organics such as 
herbicides, TNT, MTBE, and TCE with mod-
erate solubility (log Kow < 3) will be able to 
migrate in the soil pore water. Inorganics 
such as metals like Fe, will be able to move 
with the water through a long distance until 
uptaken or phytostabilized by the plant. The 
relocation and separation process happens 
faster than the phytoremediation or cleanup 
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 5.1   PROJECT SITE ANALYSIS 

Historical Photos 

This site was used for rail yard and storage and was contaminated years ago, then covered by 
concrete pavement. It remained contaminated for years. The previous chapter discussed the na-
ture of these pollutants. (For more information about the property, see Appendix vii) 

Figure 5.1: Site used as a rail yard, 1943 
 
 
Aerial photographs of Duval County - Flight 2C (1943)   
 Date: 1943  
 Author: U.S. Department of Agriculture 
 Publisher: U.S. Department of Agriculture 

Figure 5.2: Site used for rail yard and stor-
age, 1960 

 
Aerial photographs of Duval County - Flight 3AA 
(1960)   
Date: 1960  
Author: U.S. Department of Agriculture 
Publisher: U.S. Department of Agriculture 

Figure 5.3: Site used for storage, 1971 
 
 
Aerial photographs of Duval County - Flight 1MM 
(1971)   
Date: 1971  
Author: U.S. Department of Agriculture 
Publisher: U.S. Department of Agriculture 

Project Site 

Project Site 
Project Site 
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 Site Photos 

Figure 5.4: Streetcar will be implemented on Water St. (Photo from 
Google Maps) 

Figure 5.6: Steam engine on display at the Jacksonville Conven-

tion Center(Photo from Google Maps) 

Figure 5.5: Rail under I-95 (Photo by Junhao JIang) 

Figure 5.7: Contamination under I-95 (Photo by Junhao JIang) 
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Figure 5.8: Under the Acosta bridge at Southwest corner looking at 

the St Johns River (Photo from Google Maps). The south side has a 

nice view over the St Johns River 

Figure 5.9: Space under the Acosta bridge at Southwest 

corner is not used much. (Photo from Google Maps) 

Figure 5.10: Times Union Railroad from Walkway at Night. How to 

use the space under the freeway should be addressed. (Photo 

from Google Maps) 

Figure 5.11: Under the Acosta Looking Back at Elevated Walkway 

over Railroad Bridge. (Photo from Google Maps) 
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Figure 5.12: Birds eye view of entire site (Photo from Bing maps) 
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Figure 5.13: Birds eye view from west entrance (Photo from Bing maps) Figure 5.14: Birds eye view from south side (Photo from Bing maps) 

Figure 5.15: Birds eye view of freeway structure from east entrance (Photo from 

Bing maps) 

Figure 5.16: Birds eye view of freeway structure from south side (Photo from Bing 

maps) 
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Site  Analysis & Synthesis 

 

 Context Analysis 

The cultural, commercial and residential corridors are shown on this map. 

The project site is located at the intersection of these three corridors. This 

project will address the interaction between these three important resources. 

The urban park will support uses for different purposes. 

Project Site 
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Circulation Analysis 

The park is bounded by various transit systems, enhancing the pedestrian 

connectivity between these systems. The JRTC will become the most impor-

tant destination from where most of the people are coming. 

Project Site 
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Site  Analysis & Synthesis 

New JRTC 

Land Use Analysis 

New Commercial Use 

New Mixed-Use 
Downtown Commercial 

& Office 

Project Site 

Proposed Green 

Infrastructure 

Transition from the green infrastructure to the downtown area, and from the 

new mixed use to the new commercial use is important to pedestrian connec-

tivity. Many workers will walk between the JRTC and the downtown offices. 

The park will improve the walkability between these destinations. 
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Main entrance of th
e park 

Buffer noise fro
m roads 

Provide sense of arriv
al 

Provide space for passive Use 

Provide quietness 

Cleanse stormwater 

Main entrance of th
e park 

Provide tra
nsition fro

m nature to urban 

Buffer noise fro
m the fre

eway 

Main entrance from downtown 
Provide buffer between the park 

and downtown 
Provide transition between park 

and active use (farmer’s 
market) 

Taking advantage of special site 
condition under the freeway 

  -permanent shade 
  -no rainfall 
  -noise 
  -existing highway structure 
  -height limit 
Connection to the Riverfront 

Mostly used by the public 
Mostly used by the residents 

The site is basically divided into two part. The north part will mostly used by 

the public while the south part by the residents. Along the axis from the JRTC 

to the downtown area, it is divided into several sections. Each section has 

different functions related to its location. 

Space Use Analysis 
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Site  Analysis & Synthesis 

Entrance Analysis 

Entrance from the JRTC 

Proposed entrance from the 

Brooklyn Neighborhood 

Entrance from Davis St. 

Entrance from Madison St. 

Vehicular entrance from Jefferson St. 

Vehicular entrance from the downtown 

Vehicular entrance the Riverwalk 

An entrance at the Southwest corner has been proposed for the Brooklyn 

neighborhood. 
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  Drainage Analysis 

Sheet Flow 

Project Site 

Runoff are collected from the driveways, the freeways and the parking lot on 

the site. Stormwater management is a critical issue. 
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Site  Analysis & Synthesis 

By changing the proportion between organic and build-
ing materials, this park accomplishes the transition be-
tween natural corridor and urban, accommodating both 
the wild and the social. 

The walking experience in the park is marked by slow-
ness, distraction and otherworldliness achieved via 
preservation of wild character of wetland, which forms 
contrast with the speed experience of the commuter rail 
to the south and the freeway on the east and west.  

5.2   CONCEPT 
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The form was inspired by the structure of rail tracks. The purpose of this interweaving of habitats 
with walkway is to maximize the distance of running water, and to create an experiential effect of 
passing through, strolling “within” and “amongst” rather than feeling distanced from.  
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Concept 

erate solubility (log Kow < 3) will be able to 
migrate in the soil pore water. Inorganics 
such as metals like Fe, will be able to move 
with the water through a longest distance 
until uptaken or phytostabilized by the plant. 
The relocation and separation process hap-
pens faster than the phytoremediation or 
cleanup procedure, which could take from 
weeks to years at most. 

Application of “Hydro-chromatography” 

As previously discussed, different pollutants 
move at different speeds in the water de-
pending on their hydrophobicity. Extremely 
hydrophobic molecules such as petroleum 
hydrocarbons, PCBs, PAHs (log Kow > 3) 
will be bound to the soil molecular without 
dissolving in the water. Organics such as 
herbicides, TNT, MTBE, and TCE with mod-

Technology Species 

General Phytoremediation cattail (Typha sp.), parrot feather (Myriophyllum sp.), Elodea sp., Azolla sp., duckweed (Lemna sp.), water hyacinth (Eichhornia crassipes), 
and Spartina sp. Poplar (Populus sp.) and willow (Salix sp.) 

Phytostabilization combination of trees and grasses 

Phytoextraction floating species water hyacinth, Azolla, duckweed, cattail, poplar, Indian mustard and sunflower 

phytodegradation Parrot, feather,  poplar, Elodea, 

phytostimulation Mulberry trees, Sunflower (Helianthus annuus) or Indian mustard (Brassica juncea), fescue (Festuca sp.), ryegrass (Lolium sp.), Panicum 
sp., and prairie grasses (e.g., Buchloe dactyloides, Bouteloua sp.) 

Phytovolatilization Poplar; rice, rabbitfoot grass, Azolla, and pickleweed (for Se particularly) 

Table 5.1: Suitable Plant Species for Certain Types of Phytoremediation Technologies 
(part). 

(Elizabeth Pilon-Smits. 2005) 
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sing abilities and have been selected based 
on these four requirements: 

1. Belong to families suggested by the re-
search 

2. Are Native species 

3. Are adapted to moist wetland environ-
ment 

4. Are appropriate landscape plant mate-
rial 

Since these three types of pollutants have 
already been separated via the hydro-
chromatography process, they can be 
treated separately with different technolo-
gies. At the upstream section where most of 
the hydrocarbons are concentrated, technol-
ogy of phytostimulation can be applied. In 
the middle section with a denser concentra-
tion of the small molecular organics, phyto-
degradation is suitable. Phytoextraction is 
the best option for the downstream section 
where a higher level of inorganic pollutants is 
present. Different plant species using differ-
ent cleansing principles can be selected in 
the three sections.  

Selecting plant species not only could be 
utilized as a more sustainable approach us-
ing the “hydro-chromatography” concept, but 
also for its design value. With different spe-
cies representing stormwater cleansing proc-
esses, the park is enriched with public edu-
cational opportunity about environmental 
remediation. Passing by or through different 
characteristics of plants, the visitor is in-
formed by the change of environment about 
the difference between these remediation 
technologies. Visitors will have a feeling of 
passing through when they walk by different 
plant textures along the walkway. 

Different plant species have unique clean-
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Process of Hydro-chromatography 

Three types of pollutants move in different speed in the water. With 
enough distance and plant material variety, pollutants can be more 
effectively treated. 
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 General Phytoremediation 

 

Cattail (Typha latifolia) 

http://en.academic.ru/dic.nsf/enwiki/41950 

Sand cordgrass (Spartina bakeri) 

http://plants.usda.gov/java/largeImage?
imageID=spba_001_ahp.tif 

Smooth cordgrass (Spartina alterniflora) 

http://plants.usda.gov/java/largeImage?
imageID=spal_002_ahp.tif 

Eastern cottonwood (Populus deltoids) 

http://www.cirrusimage.com/tree_cottonwood.htm 

Weeping willow (Salix ×sepulcralis Simonkai) 

http://vivastock.deviantart.com/art/Weeping-
Willow-80703648 
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Phytostabilization 

Florida Maple (Acer barbatum) 

http://vivastock.deviantart.com/art/Weeping-Willow-
80703648 

Phytoextraction 

Floating  marshpennywort  (Hydrocotyle  ranuncu-
loides) 
http://www.flickr.com/photos/
noelzialee/1313342618/sizes/l/in/photostream/ 

Cattail (Typha latifolia), 

http://en.academic.ru/dic.nsf/enwiki/41950 

American lotus (Nelumbo lutea) 
http://www.flickr.com/photos/
newyorkbotanicalgarden/3729671617/sizes/l/in/
photostream/ 

Phytodegradation 

Tulip poplar (Liriodendron tulipifera) 

http://greenspade.com/tuliptree-liriodendron-
tulipifera 

Lombardy poplar (Populus nigra) 

http://en.wikipedia.org/wiki/
File:Populus_nigra-bekes.jpg 
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 Phytostimulation 

Common Fig (Ficus carica) 

http://back40feet.blogspot.com/2008/04/eleanor-
community-garden-in-palo-alto.html 

Sunflower (Helianthus annuus) 

http://plants.usda.gov/java/largeImage?
imageID=hean3_016_avp.jpg 

Switchgrass (Panicum virgatum) 

http://plants.usda.gov/java/largeImage?
imageID=pavi2_013_avp.jpg 

Blue grama grass (Bouteloua gracilis) 

http://www.oregonlive.com/hg/index.ssf/2009/09/
autumn_rains_mean_its_time_to.html 

Another image for blue grama grass (Bouteloua 
gracilis) 

http://www.silverplains.ca/flora/grass/
blue_grama_grass.htm#blue_grama_grass_09AU0
6_004_rgm 

Sideoats grama (Bouteloua curtipendula) 

http://picasaweb.google.com/lh/photo/
zq69OpGtYhDKM2X0HQDvqQ 
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5.3   DESIGN 

Master Plan 
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1   Entrance from JRTC 
2   Pedestrian Path from the Brooklyn Neighbor-

hood 
3   Sidewalk for Street Art & Performance 
4   Retention Pond with Extended Detention Basin 
5   Water Flows into Cells 
6   Cell 1 (for phytostimulation) 
7   Cell 2 (for phytodegradation) 
8   Cell 3 (for Phytoextraction) 
9   Retention Pond 
10  South Boardwalk with Limestone-faced Seating 
11  Outdoor Classroom 
12  Exibition/School Display Area 
13  Reading Area 
14  Resting/Lounge Area 
15  Outdoor Cafeteria 
16  Stone Mound for Interaction with Water 
17  Permanent Sculpture Display Area 
18  Bird Watching Deck 
19  Outdoor Exercise Area 
20 Resting/Lounge Area 
21  Yoga Deck 
22  Senior Activities Pavilion 
23  Grand Lawn 
24  Civic Plaza 
25  LED Media Screen 
26  Plaza with Water Play Fountain 
27  Hanging Structure for Restaurant 
28  Restaurant with Train Facade 
29  Basketball Court/Farmer’s Market under Free-

way 
30  Indoor Cafeteria 
31  Riverfront Plaza 
32  Connecting Ramp 
33  Existing Riverwalk Bridge 
34  Vehicle Entrance/exit 
35  Entrance from Davis St. 
36  Entrance from Madison St. 
37  Entrance from Jefferson St. 
38  Water Overflows into Bioswale 
39  Bioswale Along with The Existing Rail Track 
40  Water Collector at The End of McCoy’s Creek 
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 Park Program Diagram Pedestrian Circulation 

The park is bounded with two critical pedes-
trian paths, both of which are connected 
with the JRTC at the entrance. The north 
street sidewalk leads to the downtown area 
and the south boardwalk leads to the River-
walk. While the north sidewalk is used for 
street art & performance, an alternative 
pathway is provided, which will let people 
enjoy the passive environment in the park. 

Grand Lawn 

The grand lawn is located at the north-east 
entrance, welcoming workers from the 
downtown area. People will have a place 
where they can lie down and enjoy the 
peaceful environment in Downtown Jack-
sonville after work. 

 

Rain Garden 

The rain garden is located at the center of 
the park, collecting the runoff from the 
streets and freeways to the east and west. 
While it cleanses the stormwater, it also pro-
vides the users a space filled with the natu-
ral habitats which used to grow here. 
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Retention Pond with Extended Detention Basin 

- captures runoff from the street and freeway 

- collects trash and garbage 

- Provides landscape feature along sidewalk 

 

Cell 1 (for phytostimulation) 

 - removes extremely hydrophobic pollutants 
(oil, petroleum hydrocarbons, PCBs, PAHs) 

 

 

 

Cell 2 (for phytodegradation) 

 - removes  organics with moderate solubility 
(herbicides, TNT, MTBE, and TCE) 

 

 

 

Cell 3 and Retention Pond (for Phytoextrac-
tion) 

 - removes  extremely soluble inorganics 
(metals like Fe, Al) 
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Rain Garden Cleansing Process 

Cattail  

(Typha latifolia)  

Switchgrass 

(Panicum virgatum) 

Tulip poplar  

(Liriodendron tulipifera) 

American lotus 

(Nelumbo lutea) 
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Rain Garden Program Layout Diagram 

Different Uses of Modules 
The functions of the modules in the rain garden are not only guiding the water flows, but 
also providing opportunities for different activities. Specific use of each modules is deter-
mined by its location, its enclosure of plant species and impacts to other modules. 
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 Perspective of The Outdoor Classroom  

C H A P T E R  5 :  S I T E  A N A L Y S I S  A N D  D E S I G N  



 101 

 

  Perspective of The Boardwalk  
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 Perspective of The Farmer’s Market at Night 
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CHAPTER 6: CONCLUSION 
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Another critical goal of this project is to enhance the downtown cir-
culation efficiency by improving the connectivity between the city’s 
mobility systems. A critical gap has been identified which could po-
tentially become an important pedestrian connector between JRTC 
and the Jacksonville urban core, and is one of the main entrances 
to Downtown Jacksonville. This has also shown the relationship 
between this site and other mobile systems. Application of the link-
age study gave direction to the program and established a pedes-
trian connector in the form of an urban park between the JRTC and 
Downtown Jacksonville. 

Exploration of the project’s potential ecological impact was ap-
proached by using the Florida Ecological Greenway and existing 
rail as shortcuts to establishing green corridor. The project aimed to 
link the project site to the Florida Ecological Greenway system by re
-establishing natural habitats along the existing rail trail. The possi-
bility of re-establishment of the ecology along the St Johns River is 
addressed as the vision for the river during this analysis process. 

Because the project site is only approximately 20 acres, the final 
design of the park is not likely to be able to establish a whole new 
ecological system for Downtown Jacksonville. But a proposal has 
been made to create a green loop which links Downtown Jackson-
ville with suburban natural resources. This green loop consists of 
two existing trails, the Florida Greenway System, the St Johns 
River, one proposed rail trail, and the project park. The park has 
potential to become the head and destination of the whole green 
infrastructure system. Functioning like a magnet, the park is ex-
pected to attract more visitors from the downtown area and from 
other cities to the park to start their green journey. The park is the 
first step in re-establishing the downtown ecological linkage. 

Conclusion 

This thesis project established a green pedestrian connector in the 
form of an urban park in Downtown Jacksonville to improve the 
transit connectivity.  

The primary intent of this project as an ecologically-based design is 
to provide the modern city a more sustainable future. Success is 
dependent on the interface between science and design. The de-
sign solution should grow from the unique cultural and physical 
characteristics of the city. The form of design should stem from 
natural processes and orders. The question is: how can design and 
science be woven together with unique local characteristic in a way 
that works for all? Modern science can not explain every natural 
process yet, but concepts have been developed and proven to be 
successes. For landscape architects, these concepts are indispen-
sable because they can generally be integrated into design ap-
proaches. 

In this project, a new concept for stormwater management was pro-
posed for the site and integrated into its design. This  concept of 
“hydro-chromatography” has been proposed based on scientific 
research of the undertaking of pollutants by plants 
(phytoremediation) and pollutants’ movement speed 
(hydrophobicity). The concept is inspired by a simple causal rela-
tionship: types of pollutants with various movement speed are con-
centrated at different location, thus they could be undertaken by 
specific plant species. The criss-crossing form stems from the in-
tention to maximize the distance of the treatment gardens. Various 
uses of space correspond to different enclosures of plant species. 
Every users can see the change of environment characters to be 
educated about remediation technologies. 
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  the rhizosphere due to microbial activity 

Rhizofiltration: use of plants in Hydroponic setup for filtering 
polluted water 

Solute: the sample components in partition chromatography.  

Solvent: any substance capable of solubilizing other substance 

Stationary phase: the substance which is fixed in place for the 
chromatography procedure. 

TCE: trichloroethylene 

TNT: trinitrotoluene 

VOC: volatile organic compound 

Volatility: compound’s tendency to partition to air relative to wa-
ter 

GLOSSARY 

Anion: a negatively charged ion 

Bioavailability: Ability for undertaking 

Cation: a positively charged ion 

Chromatography: set of laboratory techniques for the separation 
of mixtures 

Hydrophobicity: water partition coefficient 

MTBE: methyl tertiary butyl ether 

PAH: polycyclic aromatic hydrocarbon 

PCB: polychlorinated biphenyl 

Phytodegradation: breakdown of pollutants by plant enzymes, 
usually inside tissues 

Phytoextraction: use of plants to clean up pollutants via accumu-
lation in harvestable tissues 

Phytoremediation: the use of plants and their associated mi-
crobes for environmental cleanup 

Phytovolatilization: release of pollutants by plants in volatile form 

Retention time: the characteristic time it takes for a particular ana-
lyte to pass through the system under set conditions. 

Rhizodegradation/phytostimulation: degradation of pollutants in 

G L O S S A R Y  
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Growth  

Between April 1, 2000, and July 1, 2008, Duval County’s population 
grew by about 9%, compared to the state average of 14.7%. Growth 
in neighboring bedroom counties like Flagler and Clay, however, far 
outstripped the state average (Flagler, 83.1%; Clay, 31.2%).  

Mobility  

Between 2005-07, only 7% of the city’s population was composed of 
people who moved there from outside the county.  

Neighborhoods  

Avondale/Riverside — Historic neighborhods along the river south-
west of downtown; 1920s-style upper-income homes, ranging from 
bungalows to quasi-mansions  

Westside — Generally blue-collar, middle-class area with an agricul-
tural and manufacturing heritage  

Springfield — Gentrifying area just north of downtown with many his-
toric homes  

San Marco — “Artsy,” mostly upscale area south of downtown that 
includes a diverse mix of residents and buildings, including apart-
ments and condos, an entertainment area and mansions on the river  

Arlington — First-tier suburb developed mostly in the 1960s and 
1970s, mostly middle-class homes  

Northside — Traditionally blue-collar area, slower-paced with much 
undeveloped land  

APPENDIX I 

About City of Jacksonville 

Factor Sheet 

The most “southern” of Florida’s major cities in character, Jack-
sonville has long shed its old civic inferiority complex to emerge 
as a modern, livable, business-friendly community that has grown 
aggressively, if sometimes haphazardly. Jacksonville’s biggest 
challenges are the emerging fiscal crisis; lingering racial divi-
sions; crime; chronically underperforming schools; and the inabil-
ity so far to build a vibrant downtown that capitalizes on its hand-
some skyline and a great natural asset — the St. Johns River, 
which runs through the heart of the city. Mayor John Peyton has 
made downtown and the river a major focus for the last two years 
of his administration.  

The Count  

The population of Jacksonville, a consolidated city-county, is 
859,421, encompassing 94% of Duval County’s total population 
of 904,408.  

Among the remaining municipalities:  

• Atlantic Beach: Population 13,819  

• Baldwin: 1,605  

• Jacksonville Beach: 22,749  

• Neptune Beach: 7,377  

A P P E N D I X   
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Beaches — The beach communities tend toward low-rise develop-
ment with more beachfront houses and fewer condos than elsewhere 
in Florida  

Southeast — Fast-growth area including many newer suburbs and 
shopping centers that have sprung up on formerly forested land be-
tween downtown and the beaches; home to the San Marco neighbor-
hood 

Economic Life  

● White Collar: 79%  

● Blue Collar: 21%  

Call Centers: About eight of every 100 workers are employed at call 
centers.  

Working for a Living: Duval County’s per-capita income is $36,616, on 
par with the state average. Its largest major private-industry sector is 
healthcare, with 13% of all employees, followed by retail trade, with 
12%, and finance and insurance, at 10%. Significant layoffs in finance 
and retail during the economic downturn have hit Jacksonville hard, 
but the city’s unemployment rate of slightly under 9.7% is still lower 
than the statewide average of 10.2%.  

 

(Resource: http://www.floridatrend.com/article.asp?
page=1&aID=51436) 
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APPENDIX II 

Study on Development Effects of 
Streetcars 

In a recent comprehensive review of the de-
velopment effects of the Portland Streetcar, it 
demonstrated a powerful cause-and-effect 
relationship between implementation of mod-
ern streetcar system and development inten-
sities. (Portland Streetcar, Inc. and E. D. 
Hovee & Company. 2005.) Development 
intensities indicate what was built versus 
what could theoretically be built according to 
the zoning code. This review documented 
that development intensities changed sub-
stantially after the Portland streetcar project 
was launched in 1997. Since that time, the 
intensity of development in the properties 
within three blocks from the streetcar line 
has doubled. Market Share of Development Along the Streetcar Line vs. Elsewhere 

Source: Portland Streetcar, Inc. and E. D. Hovee & Company 
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  Rock, AR, Tampa, FL, and Portland, OR. In fact, this property benefit phenomenon 
has been experienced nationally. A Special 
Benefits Study has been conducted by the 
city of Portland after placed the $45 million 
South Lake Union Streetcar line. The study 
found that nearby property owners, those 
located in Analysis Areas A to D (see figure 
below) would see a $69 million increase in 
their property value totally as a result of the 
streetcar project. (City of Seattle and Bruce 
C. Allen & Associates. 2006. pp.15-16) It is 
expectable that the streetcar project will 
bring enormous opportunity for the redevel-
opment of this district. 

 

In the review of “Streetcars and Cities in the 
21st Century”(Gloria Ohland and Shelley 
Poticha. 2009), four “new” streetcar projects 
(since 2000) have been studied focusing on 
their return on investment (ROI). The four 
systems documented are Kenosha, WI, Little 

Seattle Analysis Areas 

Source: City of Seattle and Bruce C. Allen & Associ- City\Item 
initial investment 
($) 

development 

investment ($) 
ROI 

Kenosha 6.2M 150M 2,319% 

Little Rock 19.6M 200M 920% 

Tampa 48M 1B 1,970% 

Portland 73M 2.4B 3,288% 
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 APPENDIX III 

Name Mile Post Approx/mm:ss Station Area/Cross Street 

Transportation Center 0  Jacksonville Regional Transportation Center 

Prudential Drive/San Marco 1.1 3:31 Prudential Drive 

Emerson Street Jackson Sq 3.6 3:36 Emerson Street 

J.T. Butler Boulevard 7.2 4:42 J.T. Butler Boulevard 

Baymeadows Road 9 2:54 Baymeadows Road 

Avenues 13.3 4:51 Sunshine Boulevard 

Old St. Augustine Road 15.8 3:21 Old St. Augustine Road 

Race Track Road 19.3 4:06 Race Track Road 

Palencia 27.5 7:40 International Golf Parkway 

St. Augustine/ St. Johns County Airport 31.8 4:43 Big Oak Road 

St. Johns County Complex 33.6 2:46 Lewis Speedway 

St. Augustine 35.7 3:04 Orange Steet 

West Augustine 38.4 3:34 BTW West King & McLaughlin St. 

Total Travel Time: 51 minutes 

Stations: 13 stations 

(Gannett Fleming, Inc. 2009) 

Southeast Corridor Station Areas and Travel Times 
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 APPENDIX IV 
Jacksonville Citibook showing the Brooklyn Neighbor-
hood for Redevelopment 

“Jacksonville citibook”. (JEDC. 2007)  
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http://www.bts.gov/programs/geographic_information_services/ 
 
FFWCC POTENTIAL HABITAT BY SPECIES – 2009 
File name: habitatclip 
Type of data: raster digital data 
Location of the data:  
http://research.myfwc.com/features/view_article.asp?id=29815 
 
FLORIDA HISTORICAL STRUCTURE LOCATIONS - JULY 2010 
File name: shpo_structures_jul10_Clip 
Type of data: vector digital data 
Location of the data:  
http://www.flheritage.com/ 
 
GENERALIZED LAND USE DERIVED FROM 2009 PARCELS - 
FLORIDA DOT DISTRICT 2 
File name: d2_lu_gen_2009_Clip 
Type of data: vector digital data 
Location of the data:  
http://www.fgdl.org/metadataexplorer 
 
2000 Census Blocks 
File name: cenblk16_Clip 
Type of data: Shapefile 
Location of the data:  
www.geographynetwork.com/data/tiger2000 
 

APPENDIX  V 

Datasets Used for GIS Analysis 

FLORIDA ECOLOGICAL GREENWAYS NETWORK CRITICAL 
LINKAGES & PRIORITIZATION RESULTS - 2008 
File name: gweco_2008 
Type of data: raster digital data 
Location of the data: 
www.geoplan.ufl.edu 
 
EXISTING RECREATIONAL TRAILS IN FLORIDA - JULY 2010 
File name: existing_trails_july10 
Type of data: vector digital data 
Location of the data:  
http://www.FloridaTrailsNetwork.com/download.html 
 
SOIL SURVEY GEOGRAPHIC (SSURGO) DATABASE FOR 
FLORIDA 
File name: nrcs_soils16_feb10 
Type of data: vector digital data 
Location of the data:  
http://SoilDataMart.nrcs.usda.gov/ 
 
RAIL NETWORK IN FLORIDA - 2010 
File name: rails_2010 
Type of data: vector digital data 
Location of the data:  
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 BROWNFIELD AREAS IN FLORIDA - MAY 2010 
File name: brownfields_areas_may10 
Type of data: vector digital data 
Location of the data:  
http://www.dep.state.fl.us/gis/datadir.htm 
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APPENDIX  VI 

City Fees Assessment by the site 

http://fl-duval-taxcollector.governmax.com/

collectmax/collect30.asp?

sid=D12E3E4E31DA48639A381FCE4E75878A 
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APPENDIX  VII 

Property Details 
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events and allow expansion is a design question. 

3. Improve pedestrian connectivity by an enhanced trolley sys-
tem and complementary BRT (Bus Rapid Transit) System 

The goal is to locate the riverfront trolley along with the BRT system 
serving the suburbs and to enhance the transit connectivity between 
downtown and suburbs so that people can move throughout the 
downtown area more efficiently. The Brooklyn neighborhood, which 
is located south of the project, is within the service area of the trol-
ley system. Beside the bus and trolley, other transit linkages such 
as commuter rail and streetcar are also essential to the downtown, 
especially in the study area. 

4. Enhance event programming 

Both small and large scale events are needed in the downtown 
area. Better coordination between different events is also critical to 
improving the holistic image. Special events provide opportunities to 
reverse the perception of downtown, increase business and in-
crease neighborhood value. The diversity of events is important to 
ensure the participation of many people downtown. How to provide 
a place for these events should be addressed. 

5. Update and implement stormwater management plan 

An updated Stormwater Management Plan is required to address 
the need for a system of retention ponds in the downtown region. 
Identifying sites for functional retention ponds adjacent to the down-
town area will reduce the cost of stormwater management alterna-
tives. Pollution to the St. Johns River is a critical issue to be ad-
dressed. Managing stormwater is critical in this effort. 

 

ACTION STEPS FOR NEW VISION 

This plan is implemented by a series of action steps, some of which 
are critical to the study area (JEDC. 2010.): 

1. “Clean and Safe” programs 

To ensure the downtown area is clean and safe. Communication 
and cooperation between agencies is encouraged for maximum 
effectiveness in the urban environment. The overall goal is to in-
crease attractiveness for a regional destination. The biggest desti-
nation in Downtown Jacksonville is the proposed Jacksonville Re-
gional Transportation Center located north of the site. 

2. Create a Riverwalk enhancement plan 

The Riverwalk is a public walkway which is accessible to pedestri-
ans and bicycles along the St. Johns River in Downtown Jackson-
ville. Since it connects most of the commercial and recreation dis-
tricts in the downtown area, it becomes the best way to enjoy 
Downtown Jacksonville’s assets. While the city is trying to develop 
it as a world-class riverwalk, the objective is to provide a “diverse 
and high-quality setting for residential, retail, entertainment, cultural 
and recreational experience.” (pp.2) The Riverwalk Enhancement 
Plan will be comprised of three major components: maintenance, 
expansion and making the Riverwalk more interesting. (pp.2) Also 
worth noting is the expansion plans, which proposes encompassing 
additional access points from downtown streets to attract more us-
ers. Expected activities and amenities along the Riverwalk includes 
events, art, lighting, special boats, vendors, interpretive displays 
and exercise stations. How to enhance connection with these 

C H A P T E R  1 :  I N V E N T O R Y  

APPENDIX  VIII 
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6. Initiate a downtown marketing strategy that emphasized 
the downtown districts 

The downtown marketing strategy should reveal and focus on the 
appeal of Downtown Jacksonville as an entertainment, sporting 
and retail destination with livable and enjoyable neighborhoods. A 
civic park representing part of the city’s history and culture could 
help in establishing that identity. 

7. Engage in active, targeted retail recruitment 

This action step aims to develop opportunities for retailers. The 
goal is to increase the cohesiveness of downtown commercial 
uses, improve the experience of shopping and lead to a more suc-
cessful retail market. The site adjacent to JRTC has great potential 
for successful commercial use if incorporated with other activities 
throughout the downtown area. 

8. Facilitate Brooklyn redevelopment 

The Brooklyn neighborhood is a key entrance into Downtown Jack-
sonville. But the main entrance will shift from Riverside and Park 
streets to the newly proposed JRTC and access ramps on Myrtle 
and Forest Street. The Brooklyn area “represents great promise as 
a transitional neighborhood between Riverside, Five Points and the 
core of downtown”. (pp.3) Redevelopment of Brooklyn will allow for 
mixed-use of retail and residential with a true work force as long as 
the strong employment center is complemented along Riverside 
Avenue. How to address creating enjoyable entertainment spaces 
is critical to this thesis project. Successful mixed-use  space is  
more attractive to private capital and redevelopment. 
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could be conceived, either much or very few. In practice, however, 
it is impossible to have all the facts or data commanded to describe 
even a very small landscape completely. The situation for now is 
not ideal. The second type of scientific knowledge, according to 
Lyle, might be loosely categorized as “concepts”, a word the dic-
tionary defines as genral notions, idea, or principles conceived in 
the mind (pp.179). There are a number of basic concepts already 
been developed about ecology, such as entropy, food chain, suc-
cession, and energy flow. These concepts help people better un-
derstand the ecology process by unifying and giving coherence to 
the masses of otherwise unrelated facts produced by individual re-
search. But the problem is that since they are conceived only in 
mind, it is almost impossible to prove that any of them exist in the 
nature (pp.179). For example, the existence of entropy remains far 
beyond experimental proof. These concepts might not be experi-
mentally proven in laboratory research, but for purpose of design, 
however, concepts are indispensable (pp.180) because they can be 
generally used integrated into design guidelines. Practicability 
proves the value of these scientific concepts instead of those scien-
tific data or simple facts. 

Form “Given” by Nature 

In Ian McHarg’s “An Ecological Method” (pp.38), he is treating ecol-
ogy as a method which has the power to reveal nature as process, 
containing intrinsic form in landscape architecture design and re-
gional planning. The particular interests of landscape architecture 
are focused only upon a part of the ecology as a study of the inter-
actions of organisms and environment which includes other organ-
isms. He suggests us as landscape architects to begin at the begin-
ning. We should start with historical geology because the place, 
and place, can only be understood through its physical evolution 

 

LITERATURE REVIEW 

Concept of “concept” 

In John T. Lyle’s “Design for Human Ecosystems” (Swaffield, S. R. 
2002. pp.178), he brings out a new word:”human ecosystems” to 
describe those places in which human beings and nature might be 
brought together again as one of four categories of places based on 
ecological roles. He elaborates that human started to build their own 
ecosystems long times ago unintentionally. The railroad, the sew-
age system are all examples of unintentional ecosystem design. But 
due to lack of conscious understanding of natural processes, they 
do not work well. Change brought into landscape design by ecology, 
according to Lyle, is just realization of need in design ecosystems 
intentionally instead of unintentionally like before (pp.179). That 
means gaining a measure of control, not in order to dominate nature 
but to participate creatively in its process. To participate creatively in 
natural processes and to do so with reasonable hope of success, 
we need to include as subjects of design not only the visible form of 
the landscape but its inner workings, the systems that motivate and 
maintain it. Natural systems are continuously self-organizing (there 
being nobody available to organize them), and we can draw upon 
the principles by which they work to make human ecosystems more 
sustainable. Such an aim requires knowledge of these systems. 
Fortunately, the science provides a great deal of information, which, 
while far from complete, is yet enough to get us started.  

According to Lyle’s theory, we can divide this scientific knowledge 
into two types (pp.179). First type is all these facts and data con-
cerning the situation. For any given landscape, a bunch of data 

S T O R M W A T E R  M A N A G E M E N T  C O N C E P T  
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Transparency Forms 

John Lyle made three important organizational concepts in the 
shaping of ecosystems: scale, design process and order. In his 
another article, “Can Floating Seeds Make Deep Forms?” (pp.188), 
he begins to outline a methodology for “design” and approach to 
draw the “form”. He states that form is the visible manifestation of 
underlying organization. Ecological order should be able to get per-
ceived within the form, which meets and merges with human activ-
ity and aesthetic order. It is not designed for human perception or 
understanding. Underlying its surface and giving it deeper sub-
stance is this cohesive fundamental order. (pp.188) thus the form is 
shaped by interaction of inner ecological process and human vi-
sion. Then he proposes a methodology that taking the underlying 
complex and elegant ecosystematic order of nature as the essen-
tial and fundamental inspiration for design (pp.188). But I think the 
bases for design is for human use in the first place. How to use the 
place is the essential and fundamental inspiration for design. Eco-
system order underlying design should only be incorporated into 
design as one consideration for compatibility. 

In Robert Thayer’s “Gray World, Green Heart”, he proposes that 
landscape should be transparency and congruency. He thinks land-
scape architects should merge human creativity with the ongoing 
rhythm and harmonies of natural order. And the form of design 
should be transparency so that people could see into the land-
scapes to be educated about sustainability. The design also should 
not work against the natural order. A sustainable landscape could 
certainly serve both human activities and natural process. This is 
called the “congruency”. Thayer thinks “congruence” could also be 
achieved by enhancing “transparency” (pp.190). This is correspon-
dent to Lyle’s theory about natural order underlying landscape form 

(pp.39). By knowing the foregoing and the prior history of plant evo-
lution, we can comprehend the nature and pattern of soil. The next 
task is the interpretation of these data to analyze existing and pro-
pose future human land use and management. These datasets of 
intrinsic suitability would indicate highest and best uses for the en-
tire study area. But this is not enough. We must seek all coexistent, 
compatible uses which may occupy each area. The end product 
would be a map of present and prospective land uses. Thus we can 
examine the city in an ecological way using our familiar body of in-
formation. But there is a distinction between the “given” and “made” 
forms. The former is a natural landscape identity and the latter is the 
accumulation of the adaptations to the given form which constitute 
the present city. The place is because. It is and is in the process of 
becoming. The ecology is used as a method to understand from as 
an explicit point in evolutionary process. It is also the perception of 
form, an insight to the given form, implication for the made form 
given by design.  

In Alan Riff’s “An Ecological Approach” (pp.175), he articulates the 
current ecological consciousness as a beginning in landscape de-
sign. He uses another word “ecologically inspired landscapes” to 
obscure the function of ecology in landscape architecture. But he 
also points out several criteria for this “ecologically inspired design”: 
1. Working with nature; 2. Enrichment through complexity; 3. The 
landscape as process; 4. Creativity on site; 5. Involvement of the 
users; 6. Minimal energy consumption; 7. The natural landscape 
outside the front door. But in my opinion, the point 4, 5 and 6 are 
prospected to be found applied in all landscape designs even long 
time ago. I am not so sure if these criteria are for ecological design 
particularly. But as a process of accepting ecology as a new thought 
into landscape architecture, trying to integrate new knowledge into 
conventional approach is still a valuable work. 
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and a little further beyond. In Lyle’s theory, the natural process is 
not easily perceived by people. But Thayer is trying to find approach 
to let people be able to perceive it without related deep knowledge 
background. 

Conclusion 

The form of design for this project is “given” by the natural proc-
esses, thus it could be called, according to Alan Riff, an 
“ecologically inspired landscapes”. But what is more important is, 
the form is “transparent” so that every users can see into the land-
scape to be educated about remediation technologies. The form 
given by the natural processes creates various alternatives for multi-
ple human activities, which proves its transparency and congru-
ence. 
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