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1. EXECUTIVE SUMMARY &
INTRODUCTION TO TASK 2

PROJECT INTRODUCTION AND BACKGROUND

The Creek, as referenced within the Dix Park Master Plan, refers to the project that will restore the Rocky 
Branch, a key natural element of Dix Park that has been neglected for decades. The restoration of the Rocky 
Branch corridor is vital to the vision for Dix Park. The vision of The Creek project is to create a Raleigh 
waterfront, a place that is a truly unique community resource and a regional destination that educates and 
instills a sense of wonder into those who visit and experience it. 

The project study area stretches from the northernmost corner of Dix Park near Western Boulevard and Ashe 
Avenue southeastward to the corner of the park at Western Boulevard and South Saunders Street. The overall 
length of this study area is approximately one mile and consists of approximately 50 acres.

PROJECT PURPOSE

This Rocky Branch Enhancement Project feasibility study was broken into two tasks. Task 1 of the feasibility 
study was completed in October 2022. The intent of Task 1 was to establish a comprehensive foundation for 
the next phases of the feasibility study. The primary objectives of Task 1 included:  

1. Review and Evaluate the Available Data and Identify Scope of Investigation Needed for Task 2, 
2. Identify Key Agencies and Stakeholders that the Rocky Branch Project Will Coordinate With, 
3. Identify Key Adjacent Property Owners and Concurrent Projects that the Rocky Branch Project Will 

Coordinate With, and
4. Develop a Strategy for Grant Management Reporting and Meet with Grant Agency Representatives. 

Task 2 of The Rocky Branch Enhancement Project evaluates the feasibility of transforming the degraded urban 
Rocky Branch into an engaging, vibrant, and resilient waterfront amenity. The primary objectives of Task 2 
were to evaluate the proposed plan for The Creek landscape presented in the Dix Park Master Plan which 
includes a meandering channel, improved floodplain bench, adjacent stormwater wetlands and ponds, park 
program spaces, fields and meadows, native riparian vegetation, Western Boulevard land bridge crossing, and 
a greenway system. Task 2 evaluates three different scenarios that meet the goals of the Master Plan, yet vary 
in terms of level of intervention and cost.  
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(Above) Rocky Branch Enhancement Project Area and Context.
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(Above) Key challenges for the Rocky Branch Enhancement Project are illustrated. 

Western Boulevard

PROJECT GOALS

The intent of this project is to identify feasible scenarios that successfully navigate combined efforts of stream 
restoration and landfill reuse, as well as land bridge scenarios, to create spaces that are reflecting the Core 
Principles of the Dix Master Plan: “Open up and connect”, “Build from what is there” and “Offer something for 
everyone”. Within these Core Principles are further specified goals for The Creek:

1) Open Up and Connect
• Leverage proximity to adjacent assets
• Enhance gateway potential 
• Enliven park edge
• Promote connectivity 

2) Build From What is There
• Restoration
• Reuse
• Rehabilitation
• Resiliency 
• Reflect the region’s ecosystems 

3) Offer Something for Everyone
• Celebrate Dorothea Dix Park’s cultural landscapes
• Create ‘Nature Escapes’
• Create dynamic and flexible spaces

A series of landscape improvement goals specific to the Rocky Branch Enhancement Project were identified 
within the Dix Master Plan. This feasbility study ensures that these goals are carried through within all the 
established design Scenarios A, B and C.
 
 Goals:

• Restore Habitat
• Improve Ecological Function
• Showcase Piedmont Ecology
• Widen Creek Floodplain 
• Mitigate Flood Impacts on Site and Downstream
• Improve Water Quality

KEY CHALLENGES

There are several key challenges to the Rocky Branch Enhancement project. The proximity of Rocky Branch 
to the existing pre-regulatory landfill is a key challenge to the project. Redevelopment within the landfill will 
be regulated under the North Carolina Department of Environmental Quality (NCDEQ), Division of Waste 
Management (DWM), Inactive Hazardous Sites Branch (IHSB), and Superfund Section Pre-Regulatory Landfill 
Unit (PRLU). The eastern portion of the Rocky Branch Enhancement Project (area east of the Norfolk Southern 
Railway) occurs within the Dorothea Dix Brownfield Property (Dorothea Dix Park and South Saunders Street 
Assemblage). Redevelopment within the Brownfield Property portion of the site will be regulated by NCDEQ, 
DWM, and the Brownfield Redevelopment Section (BRS).

Another key challenge of this project is the proximity of the stream to Norfolk Southern Railroad. This includes 
both physical and regulatory barriers to the project’s design opportunities. 

Western Boulevard, the (4) lane road that runs parallel to Rocky Branch along the entire northern boundary, 

has a substantial impact on the project. This close proximity limits the ability of the stream to be restored to its 
more natural shape and form. In addition to the physical constraints, there are also stormwater impacts to the 
stream including water quality and stormwater runoff volume from Dix Park, as well as upstream and adjacent 
conditions. 

SYNTHESIS PROCESS

Stream Conditions Assessment

A thorough stream conditions assessment was performed by Wildlands Engineering, Inc. to evaluate the 
stream’s geology, soils, and geomorphic conditions within the extents of Dix Park. The findings within the 
existing stream conditions assessment inform key considerations within the proposed design scenarios 
developed for the restoration of Rocky Branch. Specific detailed findings can be found within this report and 
the Appendix B. 

Site Analysis 

A site analysis studied: Soils, Topography, Landfill Extents and Composition, Hydrology, Vegetation 
Characteristics, Microclimate, Wildlife, Circulation, Sensory Experience, and Cultural Significance. These 
findings were then layered to begin to identify particular constraints and opportunities that would be 
instrumental in developing the design scenarios for the restoration of Rocky Branch.

Stream Reach Delineation & Overview

Along the course of Rocky Branch, varying streambed and bank conditions exist. Existing conditions such as 
topography, valley width, infrastructure and built conditions help to naturally delineate three different Reaches 
or sections of the stream. For purposes of this study, the stream alignments developed will refer to Reach 
1, Reach 2, and Reach 3 for each of the three Scenarios. In addition to providing distinguishable sections in 
which the stream alignments can be evaluated, these Reaches provide opportunities for
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considering how the Rocky Branch restoration could be implemented in a series of phases. Below are the 
general extents defining the scope of the three reaches of Rocky Branch discussed in this report.

Reach Extents of Rocky Branch within Project Extents

 Reach 1 – Ashe Avenue to Hunt Drive
 Reach 2 – Hunt Drive to Boylan Avenue
 Reach 3 – Boylan Avenue to South Saunders Street

DESIGN SCENARIOS

Preliminary Stream Alignment Scenarios 

Key to the successful implementation of The Rocky Branch Enhancement Project will be the carefully 
orchestrated design of stream restoration and management of landfill waste, soil, and associated 
contamination. Development of soil management and cleanup plans that meet regulatory requirements, 
managing ongoing settlement of the landfill surface from natural degradation of the landfill waste, and 
strategically balancing the site earthwork within the respective regulatory boundaries of both the landfill and the 
broader brownfield site will be critical steps in navigating the design and construction of this scope of work. 

Each scenario meets the project goals but varies in terms of level of intervention and cost. Scenario A 
represents a design most consistent with the Master Plan and carries the highest project costs, while Scenario 
C represents the lowest cost design.  Scenario B falls between A and C. 

1.  Scenario A - Rocky Branch Realignment 
This scenario for the stream realignment reflects a design most consistent with the vision of the Dix Park 
Master Plan, It provides the most significant realignment and introduces new stream meanders as well as 
raised stream elevations by approximately 5 feet in the upper Reach 1. Additionally, Scenario A proposes 
relocating Rocky Branch fully onto Dix Park property from its existing culverted course on Central Prison 
property. In lieu of crossing beneath Western Boulevard to and from Central Prison property, Rocky Branch 

would flow through a new, shorter culvert beneath the active railway embankment, remaining entirely on 
the Dix Park property. The upper and lower reaches of Rocky Branch would be fully restored with ideal 
meanders, stream bed and bank conditions, improved buffers, and widened floodplains.  Additionally, 
Scenario A includes significant site grading and optimizes amenities; including pedestrian circulation 
and connectivity, overlooks and engagement with adjacent park features, and stormwater management 
opportunities.  

      Considering the maximized approach to all aspects of the realignment and design, Scenario A also  
      presents the most significant potential hurdles. 

• The raised elevation of Reach 1 requires considerable further exploration to ensure there are no 
  adverse flooding or flood plain impacts to Dix Park or neighboring properties, adding a level of  
  complexity to potential permitting. 

• The considerable realignment of the stream in Reach 1 presents the most significant landfill 
impact and will require extensive environmental, geotechnical, and soil management work.

• The relocation of Rocky Branch to remove it from the Central Prison site entirely onto Dix Park 
involves significant coordination and permitting with Department of Transportation and Norfolk 
Southern Railway, while simultaneously increasing anticipated construction costs considerably. 
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(Above) Map identifying reach or section delineation of Rocky Branch within Dix Park as related to this feasibility study.
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Western Boulevard Bridge Scenarios

The Land Bridge at Dix Park is a major element of the Dix Master Plan and is envisioned to cross Western 
Boulevard and Rocky Branch stream just south of Ashe Avenue. The Land Bridge will provide pedestrian and 
bicycle circulation at Rocky Branch Trail connecting Pullen Park and the broader city with Dix Park. 

Taking cues and considerations from precedents, the Design Team developed a range of pedestrian crossing 
options for the Western Boulevard crossing. The team analyzed the bridge options based on how they interact 
with current traffic modes including vehicular, bike and pedestrians, as well as the future, planned Western 
Boulevard Bus Rapid Transit (BRT).

The Western Boulevard Bridge will be the primary pedestrian and bicycle connection on the north end of 
the park, enhancing safety by separating pedestrian and bicycle circulation from vehicle traffic. The bridge 
scenarios identify a range of potential scope that will provide flexible cost and permitting considerations to be 
factored as the project moves forward. Those bridge options include:

1. Scenario A - Landbridge
• The Land Bridge design reflected in Scenario A is most consistent with the vision of the Dix Park 

Master Plan. The tunnels will be for vehicle traffic only. The Land Bridge will mimic the piedmont 
prairie in providing habitat, food source for pollinator species and a habitat corridor for migratory 
species. The Land Bridge will act as a vegetated roof for this section of Western Boulevard, 
mitigating the effects of stormwater by capturing and cleaning runoff and decreasing the effects of 
urban heat island temperatures, serving as an icon for a greener and more resilient future.

2. Scenario B -  Green Bridge
• This bridge design has many similar features to the Land Bridge but with one clear difference – 

the stream crossing will be open and not tunneled. The northern section of the bridge remains 
very similar to the Land Bridge concept, only reducing in width, while the southern section of 
the bridge is noticeably different. The vegetated portion of the Green Bridge exists only across 
Western Boulevard, transitioning to a steel pedestrian bridge across Rocky Branch. The stream 
is more open to sunlight and precipitation, providing opportunities for improved flora and fauna. 
This open structure will also create a safe environment for pedestrians accessing the stream 
beneath the crossing.

3. Scenario C - Pedestrian and Bicycle Bridge 
• This bridge is a more traditional pedestrian and bicycle bridge. It provides for safe pedestrian 

crossing with no additional structure for plant material. Scenario C provides the optimum structure 
over Rocky Branch similar to Scenario B, with sunlight, precipitation and animal migration along 
the stream remaining uninterrupted. 

2.  Scenario B - Rocky Branch Realignment 
This scenario for the stream realignment shares many features of Scenario A but simplifies the design and 
reduces the order of magnitude of costs. Scenario B still meets the established goals for the project with 
a transformative design for Rocky Branch and Dix Park. Scenario B proposes to maintain the elevation 
of Rocky Branch in Reach 1 as well as maintain the stream’s current alignment where it crosses Western 
Boulevard onto the Central Prison site, before returning to Dix Park east of the railway crossing. These 
are key differentiating factors that separate Scenario A from Scenario B. Similar to Scenario A, in Scenario 
B, Reach 1 and 3 of Rocky Branch would be fully restored. Reach 2 would receive considerable stream 
enhancements except for the section remaining on Central Prison, as potential improvements to that 
section would need to be further evaluated. Floodplain improvements are still proposed for the entire length 
of Rocky Branch within Dix Park. Scenario B still includes significant site grading as well as significant 
opportunities for park program. Only slight reductions are proposed for pedestrian circulation and 
connectivity, overlooks and engagement, and stormwater management opportunities.  

     Considering the reduced elevation of Reach 1 and the proposed alignment at the railway, Scenario B has 
     fewer potential project hurdles. 

• By maintaining Rocky Branch nearer its existing elevations, the potential for adverse flood 
impacts is greatly reduced, allowing for simplified permitting, and ensuring feasibility of the 
proposed design.  

• There is still considerable realignment of the stream in Reach 1 and maintaining the lower 
stream elevations while still providing more ideal floodplain widths will likely increase landfill 
disturbance slightly. These in combination still present significant environmental, geotechnical, 
and soil management impacts.

• By maintaining Rocky Branch on the Central Prison site, Scenario B simplifies coordination 
and permitting with the Department of Transportation and Norfolk Southern Railway while 
simultaneously reducing anticipated construction costs for culvert infrastructure. 

3. Scenario C - Rocky Branch Realignment
This scenario for the stream realignment again meets the established goals for the project   
but proposes some additional measures to potentially reduce construction costs and ease permitting 
challenges. Scenario C simplifies the stream realignment in both reach 1 and 3 compared to the previous 
two scenarios.  In both cases, these reaches would receive stream enhancements, but no longer full 
restorations. The alignments are simplified and generally remain closer to the current course they run 
today. Similar to Scenario B, Scenario C proposes that Rocky Branch maintain its current alignment at 
Central Prison. While the stream is an enhancement project ensuring improved stream bed and bank 
stability within its current channel, the flood plain is still proposed to be widened significantly in all three 
reaches within Dix Park. While site grading is still significant to account for proposed adjacent park 
improvements, the reduced scale of stream realignment, particularly in Reach 1, has the potential to greatly 
simplify the environmental impacts and management requirements of the project compared to the designs 
represented in Scenario A and B. 

      Considering the significant adjustments to proposed realignment, Scenario C carries reduced potential 
      hurdles.  

• By reducing the meander and simplifying the stream realignment, particularly in Reach 
1, Scenario C further reduces landfill disturbance and therefore, reduces environmental, 
geotechnical and soil management impacts compared to previous scenarios.

(Above) Western Boulevard Bridge Scenario B - Green Bridge
Rocky Branch Enhancement Project 

Feasibility Study
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KEY FINDINGS & RECOMMENDATIONS

The development of a project phasing plan should be guided by the principles established in the Master Plan 
and identified within this document. Referring to those principles throughout the decision-making process will 
allow the City of Raleigh to foster collaboration among key stakeholders, identify priorities and set goals for 
each phase. The three Scenarios and subsequent three Reaches provide decision makers with flexibility and 
alternatives in determining which Reach and Scenario to proceed with. This adaptability will allow the City of 
Raleigh to best match funding with project priorities. The design team’s recommendations are anchored in the 
findings of this report and listed by Reach below.

Reach 1 Summary 
• Green Bridge (Recommend Scenario B) 

• The Green Bridge balances pedestrian circulation, and stream ecology by providing a safe circulation 
system and daylight to the stream, still worthy of being an icon for a resilient future. 

• Stream (Recommend Scenario C)
• The concept study details the ecological benefits of Reach 1 for Concepts A and B; however, the cost 

associated with excavation of the landfill material likely outweighs these benefits.
• Higher risk of flooding for Scenario A due to raised stream elevations will likely complicate the design 

and operation of remedial engineering controls. This likely would require an even more robust soil cover 
design, toe-slope retaining wall and engineered stream bed systems to mitigate erosion and water 
infiltration concerns during increased potential flooding.

• The stream alignment suggested in Scenario C represents a stream enhancement as opposed to a full 
restoration. More specifically, it includes significant stream improvements, bank stabilization, stream 
buffers and flood plain improvements. By maintaining an alignment nearest existing conditions, it does 
not eliminate landfill impacts, but likely reduces them significantly. 

• Avoids impacts to Rocky Branch at the Central Prison site and Norfolk Southern Railroad.

• Earth/Environmental (Recommend Scenario C)  
• Raising the stream bed as suggested in Scenario A may still require undercutting the area to remove all 

landfill waste and as such, there is a risk for increased soil and landfill waste management. 
• Realignments suggested in Scenario A and B will likely result in increased soil and landfill waste 

management compared to Scenario C.
• Scenario C will likely be the least complicated in terms of design and operation of remedial engineering 

controls. 

• Stormwater (Recommend Scenario C)
• Recommend the reduced stormwater improvements represented in Scenario C. This will enable a 

stormwater amenity on the Dix Park side of Rocky Branch.
• Stormwater systems could be identified in this Reach, allowing for future integration and installation.
• Stormwater educational opportunities are highlighted along the greenway.

• Circulation (Recommend Scenario C)
• Recommend the reduced circulation improvements represented in Scenario C be integrated into the 

stream alignment and design. 
• Enhanced pedestrian and bicycle experience, safety and engagement with stream and natural systems.
• Provides views to adjacent City of Raleigh Skyline.
• Provides safe and accessible connections to Pullen Park, Western Boulevard and Dix Park.

• Engagement (Recommend Scenario C)
• Recommend the reduced educational and engagement opportunities represented in Scenario C be 

integrated into the stream alignment and design. 
• Additional opportunities could be incorporated in the future with additional funding sources. 

(Above) Proposed Rocky Branch Looking Westward Towards Land Bridge

Reach 2 Summary
• Stream (Recommend Scenario B)

• Represents a stream enhancement and maintains existing stream alignment and elevations.
• Follows existing culverts at Hunt Drive and Western Boulevard, avoiding impacts to Norfolk Southern 

Railway. 

• Earth/Environmental (Recommend Scenario B)
• Reduces earthwork at railway, disturbance of landfill waste and soils from Scenario A design. 
• Reduces impact to groundwater from Scenario A design.
• Simplifies Environmental Management strategy from Scenario A design. 
• Reduces impact to existing woodland east of railway from Scenario A design.
• Presents opportunities for reforestation along stream, pathways, and stormwater systems.

• Stormwater (Recommend Scenario B)
• Stormwater treatment for Reach 2 is similar in all scenarios. 
• Stormwater systems constructed in this phase, based on future parking and future master plan program 

such as botanical gardens.
• Stormwater systems could be identified in this Reach, allowing for future integration and installation.
• Stormwater educational opportunities are highlighted along greenway. 

• Circulation (Recommend Scenario B)
• Recommend the slightly reduced circulation improvements represented in Scenario B be integrated into 

the stream alignment and design. 
• Provides pathways on both sides of Rocky Branch.
• Provides enhanced pedestrian and bicycle experience, safety and engagement with stream and natural 

systems.
• Provides at grade crossings at Boylan Avenue. 
• Provides safe and accessible connections to Dix Park.

• Engagement (Recommend Scenario B)
• Recommend the slightly reduced educational and engagement opportunities represented in Scenario B 
• Additional opportunities could be incorporated in the future with additional funding sources. 
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Reach 3 Summary 
• Stream (Recommend Scenario B)
• Optimizes stream alignment and significantly increases meander of stream.

• Provides full restoration of the stream channel.
• Maximizes floodplain improvements.

• Earth/Environmental (Recommend Scenario B)  
• Slightly reduced soil impacts due to the number of reduced stormwater systems from what is 

represented in Scenario A.

• Stormwater (Recommend Scenario B)
• Significant opportunity for treatment south of Rocky Branch, opportunity for an educational large-scale 

stormwater amenity.  
• Reduced number of terraced stormwater wetlands from Scenario A design.
• Additional stormwater systems could be identified in this Reach, allowing for future integration and 

installation with additional funding sources.  
• Stormwater educational opportunities highlighted along greenway.

• Circulation (Recommend Scenario B)
• Recommend the slightly reduced circulation improvements represented in Scenario B be integrated into 

the stream alignment and design. 
• Provides enhanced pedestrian and bicycle experience, safety and engagement with stream and natural 

systems.
• Provides views to adjacent City of Raleigh Skyline.
• Provides safe and accessible connections to S. Saunders Street, Lake Wheeler, and Dix Park. 

• Engagement(Recommend Scenario B)
• Significant educational and engagement opportunities within a variety of site ecotones.
• Additional opportunities could be incorporated in the future with additional funding sources. 

PHASING AND IMPLEMENTATION RECOMMENDATIONS

The recommendation is that the City should prioritize the design and construction for Reach 3 of Scenario B 
as a first phase. Reach 3 is essentially the same in both scenarios A and B, representing a realignment and 
full stream restoration within this stream Reach. Work within Reach 3 is relatively unconstrained; however, it 
will impact subsurface utilities, such as sewer and stormwater. Environmental soil management likely will be 
required to an extent considering the Brownfield aspect of the site, although it is greatly simplified and less 
expensive from what considerations will be necessary to address the landfill at the western end of the site.

Implementation of Scenario B in this lower Reach 3 can provide a wonderful representation of what the full 
Rocky Branch Enhancement Project could aspire to. History shows that the first phase of any project is critical 
to generate excitement and community support, demonstrate the possibility of what could occur along the 
entire length within the park, and encourage donors and grant support. We think it has the potential to generate 
a tremendous amount of early excitement around Rocky Branch, maintain momentum, and doing so at a 
fraction of the cost and risk associated with the more difficult and complicated Reach 1.  

* General Considerations:
Options that disturb a greater area of the footprint of the landfill have a higher risk due to the inherent uncertainties 
about subsurface landfill conditions encountered during construction. Greater volumes of landfill waste encountered 
during construction increase risk for managing costs and schedule.

Building Reach 3 first should have no effect or constraint on the selected approach to Reaches 1 and 2. The only 
potential risk to constructing Reach 3 first is the possibility of future sedimentation. This should be addressed with a 
combination of extra protective measures to be implemented during future Reach 1 and 2 construction, and potential 
minor remedial rework in Reach 3 as needed.

(Above) Perspective - Improved Floodplains Provide Flexible Amenity Lawn Along the Banks of Rocky Branch. 

COST OPINION SUMMARY

The following cost opinion outlines the anticipated construction costs to implement the recommended  
Scenario for each reach of Rocky Branch. These phases are representative of the order in which design and 
construction is recommended to proceed. 

First Phase Design and Construction 
• Project Area = Reach 3 (Boylan Street to S. Saunders Street)
• Recommend Scenario B Design 
• Anticipated Project Costs = $10,000,000 - 12,500,000

Second Phase Design and Construction 
• Project Area = Reach 2 (Hunt Drive to Boylan Street)
• Recommend Scenario B Design 
• Anticipated Project Costs = $11,000,000 - 13,500,000

Third Phase Design and Construction 
• Project Area = Reach 1 (Ashe Avenue to Hunt Drive)
• Recommend Scenario B Design (Green Bridge)
• Recommend Scenario C Design (All other scope implementation)
• Anticipated Project Costs = $65,000,000 - 80,000,000

Additional details regarding projected cost for implementation of Scenario designs are included in Appendix K 
of this report. 
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2. SYNTHESIS & OPPORTUNITIES
2. Synthesis & Opportunities

 A. Design Approach
  1. Master Plan Principles + Concept Drivers + Site Inventory = OPPORTUNITY

 B. Opportunities & Design Synthesis 
  1. Site Hydrology Access & Improvement Opportunities  
  2. Ecological & Natural Landscape Systems Opportunities
  3. Recreation & Engagement Opportunities
  4. Program Integration
  5. Build From What is There           
  6. Open Up and Connect   
  7. Something for Everyone 
  8. Stormwater Management Assessment
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DESIGN APPROACH
Challenges Remain 3 2 1 1 2 3 Site Improvement

(-) (+)

ECOLOGY
Stream Restoration 3
Habitat Restoration 3
Complexity/Diversity 3
Riparian Buffer Improvement 3

BEST - 3 Water Quality/Temperature/Dissolved Oxygen 3
WORKABLE - 2 Stream Aesthetics 3
NEUTRAL IMPACT - 1 Stormwater Management 3

ENGAGEMENT
STEAM Education Opportunities 3
"Nature" Escapes 3
Activity at Edges 3
Spaces for Wellness/Healing 3
Accessibilty to Stream 3
Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access to downtown 3
Access to Walnut Creek Trail 3

Access to Pullen Park 3
   yp   y 

encounter the gas station
Gateway opportunities 3

REUSE/REHABILITATION
Vegetation Preservation -3

Concept  impacts all the mature trees between 
Hunt Drive and the Railroad

View preservation 3
Utility infrastructure reuse 3
Landfill rehab 3
Landfill material reuse 3

CONSTRAINTS / COSTS
Culvert Replacement Costs -3
Landfill Waste & Soil Management Costs -3
Landfill Leachate & Groundwater Management -3
Landfill Gas Management -3

Enviornmental Stormwater & Sediment Management -3

Pre-Regulatory Unit Regulatory Coordination -3

Geotechnical/Total and Differential Landfill Settlement -3

Environmental Operations, Maintenance, and Monitoring -3

Facility Maintenance (Post Occupancy) -3
important cost issues to discuss with team for 
both environmental and non-environmental 

Railroad Collaboration -3
Potential for Adverse Flood Impacts -3
Permit Risk -3
Compliance with Transportation Objectives -3
Utility Relocation Cost -3
Central Prison Collaboration -3
Potential offsite Environmental Concerns -2

Landbridge landing at gas station and UST Section Regulatory Coordination -2
Landbridge not landing at gas station -3

ECOLOGY
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OPPORTUNITIES

SOILS

TOPOGRAPHY

LANDFILL

HYDROLOGY

MICROCLIMATE

WILDLIFE

SENSORY 
EXPERIENCE

CULTURAL 
SIGNIFICANCE

CIRCULATION

VEGETATION
CHARACTERISTICS

-Leverage Proximity to Adjacent 
Assets

-Enhance Gateway Potential

-Enliven Park Edge

-Promote Connectivity

-Restoration

-Reuse

-Rehabilitation

-Resiliency 

-Reflect Region’s Ecosystems

-Celebrate Dix Park’s Cultural 
Landscapes

-Create “Nature Escapes”

-Dynamic Spaces

The Core Principles, as identified in the Master 
Plan, have driven the design process to arrive 
at the three Scenarios presented. The Design 
Team further dissected the principles of Open 
Up and Connect, Build from What is There, and 
Something for Everyone into Concept Drivers that 
are also informed by the Team’s expertise and 
values. The Concept Drivers become the method 
of evaluating the proposed scenarios, ensuring 
that all Scenarios are tied back to those three 

Core Principles. 

The Principles and Concept Drivers informed the 
Team’s collection and analysis of Site Inventory, 
as presented in Appendices C THE CREEK - AN 
OVERVIEW. The opportunities are evidenced in 
overlays of the Inventory diagrams, as presented 
in the following Opportunity diagrams where the 
existing assets and their potential are emphasized. 
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SITE HYDROLOGY ACCESS & IMPROVEMENT OPPORTUNITIES
OPPORTUNITIES & DESIGN SYNTHESIS
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ACTIVITY 
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RECREATION & ENGAGEMENT OPPORTUNITIES
OPPORTUNITIES & DESIGN SYNTHESIS
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Site Hydrology Access & Improvement Opportunities

Ecological & Natural Landscape Systems Opportunities

Recreation and Engagement Opportunities

PROGRAM INTEGRATION
OPPORTUNITIES & DESIGN SYNTHESIS
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As the stream takes on more of its historical meander, 
optimal for stream health, there is greater impact to the 
pre-regulatory landfill resulting in material that needs to 
be relocated. Already here is a substantial hill known and 
enjoyed for its views of Dix Park’s surroundings. This “High 
Point with a View” is already within the existing landfill 
boundary, which allows a further addition of material and a 
cap, raising the overall elevation and the view of Raleigh.

Stormwater pipe outfalls along the existing hillside and 
steep embankment within Reach 2 present an opportunity 
for step pools or wetlands of stormwater treatment that 
nestle into the existing topography while merging efforts 
of the Rocky Branch Enhancement Project with the future 
programs such as the Botanical Garden.

The southern portion of the site’s history as wetlands and 
the remnant soils holding this story, along with the City’s 
former restoration work and the existing wider floodplain 
all present an opportunity that celebrates Rocky Branch’s 
deep history, allowing for greater meanders and pools. The 
expansive floodplain provides opportunity for off-line pools 
that can treat the site’s stormwater.

Governor Morehead School
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Fill Opportunity

Fill Opportunity

Maximum Cut Line

Sunflower Field
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Boylan Heights Neighborhood

BUILD FROM WHAT IS THERE
OPPORTUNITIES & DESIGN SYNTHESIS
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In enhancing and restoring the Rocky Branch corridor, 
there is opportunity to diversify and enliven the surrounding 
habitat. A healthy stream is a diverse stream, which 
includes its banks and floodplain. There is opportunity for 
more life throughout the corridor, stretching into the park as 
the Rocky Branch Enhancement Project merges with future 
development, showcasing the interconnectedness of the 
park’s water systems and the visitor’s experience.

As the topography levels out towards intersections and 
grading therefore has a lessened impact on the landfill, the 
three scenarios propose stormwater wetland features as 
the gateway that introduces the park visitor to Dix Park’s 
water systems.

All of the scenarios complement and build from the Master 
Plan and the proposed adjacent programming. The 
scenarios present opportunities for tying Rocky Branch into 
the adjacent programs.

The existing physical connections are a great foundation 
for Rocky Branch as a Gateway. At the major intersections 
along Western Boulevard, there’s opportunity to enhance 
these areas, welcome visitors into the park, and connect 
them directly with the program and opportunities that 
communicate Dix Park’s values. 

Governor Morehead School

Cementery

Fill Opportunity

Fill Opportunity

Maximum Cut Line

Sunflower Field

Western Blvd.

Central Prison

Botanical Garden

3 Stone Houses

Sledding Hill

Boylan Heights Neighborhood

OPEN UP & CONNECT
OPPORTUNITIES & DESIGN SYNTHESIS
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SOMETHING FOR EVERYONE
OPPORTUNITIES & DESIGN SYNTHESIS

Public Space for All - Communities are seeking more 
than just access to public space, they are pursuing active 
engagement in influencing their surroundings, seeking an 
understanding of a site’s cultural and natural history with 
benefits for all. The Rocky Branch project redefines our 
understanding of an urban stream restoration project by 
creating environments that promote inclusivity, accessibility 
and diversity. 

Nature Escapes & Urban Playgrounds - The Rocky Branch 
project can transform how we engage our public space, 
integrate ecology and sustainability. Urban playgrounds 
are places of discovery and learning, they provide a ‘third 
home’ and educate us about the natural world around us. 
Throughout the design of the restored stream, citizens 
find places of play, pause and passage; open spaces 
that promote well-being and physical activity become key 
drivers. 

The restored stream corridor will encourage access to 
wooded areas, open meadows, meandering streams, and 
wetlands. These spaces will provide a variety of climates 
throughout the day and seasons of the year. These urban 
spaces will be adaptable for individuals, small groups 
and large gatherings, informal and formal. Through the 
restoration of a floodplain, the stream will expand and 
contract, respond to weather conditions, and decrease 
flashing to downstream communities. 

The existing physical connections are a great foundation 
for Rocky Branch as a Gateway. At the major intersections 
along Western Boulevard, there’s opportunity to enhance 
these areas, welcome visitors into the park, and connect 
them directly with the program and opportunities that 
communicate Dix Park’s values.

Governor Morehead School

Cementery

Fill Opportunity

Fill Opportunity

Maximum Cut Line

Sunflower Field

Western Blvd.

Central Prison

Botanical Garden

3 Stone Houses

Sledding Hill

Boylan Heights Neighborhood
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STORMWATER MANAGEMENT ASSESSMENT
The Rocky Branch Enhancement Project Site can be 
broken up into 7 microwatersheds, defined and delineated 
according to the topography moving north from The Ridge 
that dissects the Park north-south. 

The Drainage Area and volumes are calculated using 
quantities of existing impervious surfaces. The Minimum 
sizing for the Wet Pond/Wetland Hybrid/Wetlands depicted 
below and in the chart to the side therefore reflect the sizing 
required to treat that existing impervious surface square 
footage. This quantity will presumably decrease following 
Dix Park’s enaction of their plans to selectively preserve 
and demolish buildings and parking lots within the Park. 

The SCM figures below are loosely placed within their 
microbasin only to communicate their sizing requirements 
related to their microwatershed. 

Below right is an adaptation of the Wetland sizing per 
microwatershed, locating the minimum required sizing for 
Wet Pond/Wetland Hybrid and Wetlands according to the 
three Scenario’s design approaches that treat stormwater 
regionally, treating multiple microwatersheds in optimal 
locations rather than each individually. 

The locations optimize the existing topography, reflect 
the location of historical wetlands, and become Gateway 
opportunity areas at key entrances to the Park as they 
treat the Park’s stormwater before it enters Rocky Branch - 
introducing park-goers to the water systems of Dix Park.

These stormwater management systems have potential 
to fulfill the three Core Principles as they provide STEM 
learning opportunities, gathering areas, and areas for 
reprieve in nature, all while working with the existing 
infrastructure and topography of the site to treat, clean, 
and celebrate the Park’s waters as they reenter the overall 
Rocky Branch Watershed.

OPPORTUNITIES & DESIGN SYNTHESIS
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3. PRELIMINARY STREAM ALIGNMENT DESIGN SCENARIOS
3. Preliminary Stream Alignment Design Scenarios
 
 A. Stream Reach Delineation & Overview
 
 B. Stream Realignment - Scenario A
  1. Stream Reach Delineation - Scenario A
  2. Design Overview
  3. Reach Detailed Summaries 
   a. Reach 1 - Plan & Perspectives
   b. Reach 2 - Plan & Perspectives
   c. Reach 3 - Plan & Perspectives 
  4. Design Drivers
   a. Circulation & Engagement
   b. Stream, Stormwater, & Hydrology
   c. Floodplain Performance & Resiliency
  
 B. Stream Realignment - Scenario B
  1. Stream Reach Delineation - Scenario B
  2. Design Overview
  3. Reach Detailed Summaries 
   a. Reach 1 - Plan 
   b. Reach 2 - Plan
   c. Reach 3 - Plan  

 C. Stream Realignment - Scenario C
  1. Stream Reach Delineation - Scenario B
  2. Design Overview
  3. Reach Detailed Summaries 
   a. Reach 1 - Plan 
   b. Reach 2 - Plan
   c. Reach 3 - Plan
   
 D. Side by Side Comparisons
  1. Reach 1 - Comparison of Reach 1 for Scenarios A, B & C
  2. Reach 2 - Comparison of Reach 2 for Scenarios A, B & C
  3. Reach 3 - Comparison of Reach 3 for Scenarios A, B & C
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STREAM REACH DELINEATION & OVERVIEW
PRELIMINARY STREAM ALIGNMENT

Ashe Ave.

Along the course of Rocky Branch as it traverses the northern 
edge of Dix Park, varying streambed and bank conditions 
are represented. Additionally, other existing conditions 
such as topography, valley width, infrastructure and built 
conditions help to naturally delineate three different Reaches 
or sections of the stream. For purposes of this study, the 
stream alignment developed will refer to Reach 1, Reach 2 
and Reach 3 for each of the three Scenarios. 

In addition to providing distinguishable sections in which 
the stream alignments can be evaluated, these Reaches 
provide opportunities for considering how the Rocky Branch 
restoration could be implemented in a series of phases.  
Below are some typical characteristics found within the three 
reaches of Rocky Branch.

Reach 1
• Extends from Ashe Avenue to Hunt Drive
• Current stream alignment crosses Ashe Avenue and 

Western Boulevard via a series of concrete culverts.
• Current elevation of culvert at Ashe Avenue is perched 

and presents a condition that impedes fish passage.
• Consistent occurrence of concrete and debris, signs of 

bank failure, shallow gradient, and significant sediment 
deposition

• This reach is generally characterized as a wide channel 
with steep banks, often eroded and poorly stabilized 
banks. 

• The alignment and condition of the stream has historically 
been influenced by the landfill.

Reach 2
• Extends from Hunt Drive to Boylan Avenue
• Crosses Western Boulevard onto Central Prison at Hunt 

Drive intersection via a concrete culvert
• Traverses through Central Prison site via an existing 

concrete ditch, prior to crossing back onto Dix Park via 
a second concrete culvert beneath Western Boulevard 
east of the Norfolk Southern Railway line.

• This reach is generally characterized by being 
channelized in a narrow corridor between Western 
Boulevard  and an existing steep bank that is heavily 
wooded. 

• Represents a relatively stable section of Rocky Branch.

Reach 3
• Extends from Boylan Avenue to S. Saunders Street
• Most stable and most natural reach within Dix Park
• Low bank height ratio, allows for more frequent floodplain 

flooding at ‘The Grove’ 
• Includes series of bedrock glides serving as precedent for 

implementation of such features within the realignment 
design

Reach 1 : 
Ashe Avenue to Hunt Drive

Hu
nt 

Dr.

Railr
oad

Reach 2 : 
Hunt Drive to Boylan Ave.

Reach 3 : 
Boylan Ave. to 
Lake Wheeler Road

Lak
e W

hee
ler 

Rd.

Boylan Ave.
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STREAM REALIGNMENT | SCENARIO A
PRELIMINARY STREAM ALIGNMENT

Ashe Ave.

Addressing The Creek Goals in Scenario A:

•  Habitat Restoration 
• Restored channels and varying channel depths will 

create habitats to support aquatic macroinvertebrates 
and fish populations throughout all seasons. 

• Aquatic passage barriers will be removed by tying 
stream bed elevations to culvert invert elevations 
at Ashe Avenue and replacing 3 existing culverts 
at Western Boulevard (upstream), Hunt Drive, and 
Western Boulevard (downstream) to appropriate 
invert elevations to maximize fish passage through 
Rocky Branch. 

• Rocky Branch will be removed from the concrete 
channel on Central Prison campus and restored to a 
natural stream system on Dix Park property. 

• Improvement of Ecological Function 
• Establishing a native riparian buffer along the stream.
• Removal of non-native species will allow native 

vegetation to flourish on stream banks, in the restored 
floodplain, and in wetland systems. 

• 
• Showcase Piedmont Ecology 

• Stream restoration will showcase the ecology of the 
Piedmont, Fall Line, and Inner Coastal Plain through 
creation of meandering and step/pool channels.

• Floodplain wetlands will support native wetland tree 
and herbaceous species. 

• Widen the Flood Plain  
• Flood flows will dissipate energy and deposit fine 

sediment on the restored floodplain. 
• Flood waters will interact with floodplain vegetation 

and percolate into groundwater which will remove 
nutrients, sediment, and toxins from the creek system.

Western Blvd.

Hu
nt 

Dr.

Railr
oad

Reach 1 : 
Ashe Avenue to Hunt Drive

Reach 2 : 
Hunt Drive to Boylan Ave.

•  Tie new stream bed elevation to the culvert elevation under Ashe Avenue to remove the significant fish passage barrier 
created by the perched culvert. Reconstruct the culvert under Western boulevard to raise the invert elevation and create a 
stream corridor that can accommodate fish passage. 

•  Restore Rocky Branch Reach 1 using a combination of step-pool and meandering stream channel design by raising 
the stream bed, widening the floodplain and incorporating native floodplain vegetation. This portion of Rocky Branch will 
meander into the Dix Park parcel and away from Western Boulevard utilizing a larger, open floodplain concept.  

•  Remove pre-regulatory landfill material and address soil, sediment, surface water, groundwater and landfill gas impacts 
to restore the Rocky Branch floodplain from Western Boulevard to Hunt Drive. 

Lak
e W

hee
ler 

Rd.

Boylan Ave.

Reach 3 : 
Boylan Ave. to Lake Wheeler Road

•  Enhance Rocky Branch Reach 2 in-place using in-stream log and rock 
structures to stabilize the channel and improve aesthetics. 

•  Rocky Branch Reach 2 will be relocated from the Central Prison parcel 
north of Western Boulevard back onto the Dix Park parcel and through 
a new bridge under Hunt Drive and a new culvert under the existing 
Norfolk Southern rail line embankment, through coordination with Norfolk 
Southern.

•  Restore Rocky Branch Reach 3 by raising 
the stream bed and meandering the stream 
channel south of the existing stream location 
further onto the Dix Park parcel and away from 
Western Boulevard.
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DESIGN OVERVIEW

Scenario A exhibits a proposed design for the Rocky 
Branch corridor that is the most ambitious and most 
representative of the full design and vision established 
within the Dix Park Master Plan. Scenario A intends to 
restore Rocky Branch to an alignment and design that 
is most similar to the pre-disturbance conditions in the 
northern Reach 1, stretching from Ashe Avenue to South 
Saunders Street.  

• This scenario represents the most significant 
adjustments to the existing stream, specifically within 
Reach 1, where not only the alignment is revised, 
but the elevation of the stream is altered to alleviate 
fish passage barriers at existing culverts beneath 
Ashe Avenue.  This scenario will reconstruct multiple 
culverts beneath Western Boulevard.

• Includes removal of significant amounts of landfill 
material to adjust the Rocky Branch meander and 
restore much of the adjacent floodplain within the 
extents of Reach 1. Meandering the stream further 
into Dix Park and providing a widened floodplain 
allows for a restored stream corridor designed 
to better accommodate a variety of rain event 
intensities. 

• Reach 2 of the Rocky Branch corridor relocates the 
stream corridor to no longer cross beneath Western 
Boulevard and diverts it from the Central Prison site 
to remain on Dix Park the entire length of the north 
park boundary. This stream alignment will install a 
new culvert crossing beneath the existing Norfolk 
Southern Railway line as well as a new vehicular 
bridge crossing at Hunt Drive. Downstream of the 
Norfolk Southern Railway, the stream will utilize 
in-stream log and rock structures to traverse the 
topography change, stabilizing the channel and 
improving stream aesthetics. 

• Reach 3 will significantly meander the stream 
channel southward from its existing alignment, 
increasing separation from Western Boulevard 
allowing for it to become more integrated into the 
Dix Park experience.  

The following pages will provide a summary of key 
differentiating factors that will be evaluated for design 
and cost opinion considerations between the different 
reaches of Scenario A. This approach allows for 
Scenario A to be compared on a reach-by-reach basis to 
the design alternative Scenarios B and C. 

See Appendices I, Reach Detail Summaries for the 
evaluation of how project goals are met in Scenario A.

SCENARIO A- ALIGNMENT & DESIGN
DESIGN OVERVIEW
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Representing full implementation of the Master Plan, 
this design provides an optimal approach to restoring 
the stream and creates maximum engagement and 
connectivity opportunities. Reach 1 of the Rocky Branch 
corridor is by far the most complex section of the stream. It 
is important to understand that this design likely presents 
the most significant constraints that will need to be 
addressed during design and permitting.  

Some of these considerations include the following:

• Most significant coordination with Norfolk Southern, 
Central Prison, DOT, and the Pre-regulatory Landfill 
Unit.

• Presents most significant permitting risk by raising 
stream elevation and affecting flood dynamics. 
Further research & analysis would be needed

• Presents most significant costs, i.e., infrastructure, 
utilities, earthwork and environmental. 

• Presents most significant need for environmental 
landfill design. 

• Presents most significant need for environmental, 
• soil, groundwater, surface water, sediment, landfill 

gas and waste management.
• Manage settlement of the landfill surface over time 

from ongoing natural degradation of landfill waste.

Summary of Key Factors: 

• Stream 
• Optimizes stream alignment, preserves north high 

point of site
• Optimizes stream elevation by raising stream 5’ in 

Reach 1
• Landbridge 

• Maximizes scale of Landbridge, providing 100’ wide 
landbridge crossing south of Rocky Branch to north 
of Western Boulevard 

• Earthwork/ Environmental 
• Significant landfill impact
• Earthwork reduced due to raising stream elevation 

by 5’
• Potential for maximized environmental implications 

due to raised stream elevation
• Landfill material completely excavated north of 

Limits of Full Landfill Excavation line below. This 
coincides with the floodplain bench. Material to be 
relocated within the existing landfill boundary 

• South of the Excavation Limit line, landfill material is 
reduced and relocated, then capped per regulations

• Stormwater
• Optimizes opportunities for treatment north and 

south of Rocky Branch, maximizing stormwater 
management and treatment potential 

• Circulation 
• Maximizes pathways and stream/ wetland crossings
• Requires new vehicular bridge at Hunt Drive

• Engagement
• Maximizes impact of stream and wetland 

overlooks, engagement, and program spaces

REACH 1

REACH DETAILED SUMMARIES
SCENARIO A- ALIGNMENT & DESIGN
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REACH 1 EXPERIENCE
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REACH 1 EXPERIENCE
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REACH DETAILED SUMMARIES
REACH 1- ALIGNMENT & DESIGN
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While the majority of Reach 2 maximizes existing conditions, 
the western end is raised to meet Scenario A, Reach 1 
elevation and realigned onto Dix Park property, where most 
of the complexity comes into play. The generally stable, 
narrower channel and valley unique to Reach 2 inform 
design decisions to maintain much of this reach alignment 
and preserve more of the adjacent steep hillside vegetation.

Just as in Reach 1, the Scenario A design of Reach 2 
represents full implementation of the Master Plan vision and 
presents the greatest degree of complexity for both design 
and permitting.

Some of these considerations include the following:
• Most significant coordination with Norfolk Southern, 

Central Prison, and DOT
• Presents most significant permitting risk due raised 

stream elevations on western end of Reach 2
• Presents most significant costs, i.e., infrastructure, 

utilities, earthwork and environmental

Summary of Key Factors: 
• Stream 

• Optimizes stream alignment, stream is rerouted to 
pass beneath Hunt Drive and through a culvert at 
Norfolk Southern Railway, remaining entirely on 
Park property

• Optimizes stream elevation by raising stream, 
will step down to existing grade east of Norfolk 
Southern Railway via a series of stepped falls or 
bedrock glides

• Earthwork/ Environmental 
• Most significant landfill impact for Reach 2, result of 

raised elevation and realignment
• Impact on lower half of Reach 2 is minimal as 

stream alignment remains close to existing channel 
course

• Stormwater
• Optimizes opportunities for treatment south of Rocky 

Branch, maximizing stormwater management and 
treatment potential and integrating with adjacent 
future Master Plan program elements such as the 
Botanical Gardens and parking areas 

• Stormwater management on the north side of Rocky 
Branch is relatively confined due to the narrow 
stream valley, primarily focused on dissipation 
pools to slow incoming runoff at outfall locations.

• Circulation 
• Maximizes pathways and variety of pathway 

experience, potential for at grade and at stream 
elevation crossings of both Hunt Drive and Norfolk 
Southern Railway

• Requires new vehicular bridge at Hunt Drive and 
new culvert at Railway

• Engagement
• Maximizes engagement and integration with 

adjacent park program opportunities

REACH 2

REACH DETAILED SUMMARIES
SCENARIO A- ALIGNMENT & DESIGN
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REACH 2 EXPERIENCE

REACH DETAILED SUMMARIES
SCENARIO A- ALIGNMENT & DESIGN
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Reach 3 of the Rocky Branch corridor is unique in that it 
most closely resembles a natural stream corridor and 
bank condition in its existing conditions. Just as in Reach 
1 and 2, the design of Scenario A Reach 3 represents full 
implementation of the Master Plan vision.   

Not only does this realignment of Rocky Branch represent 
an ideal condition from a stream restoration perspective, it 
also maximizes the potential for stormwater management 
and creating the most impactful visitor experience.  Pathway 
systems represented in Scenario A provide for the greatest 
variety of interaction with the stream and wetlands, offering 
both overlook experiences as well as a series of at grade 
boardwalks.  

Connectivity to adjacent park program is also maximized 
within this Scenario A. 

While the entirety of this project exists within a Brownfield 
site, in general, Reach 3 does not present the complexities 
that exist within Reach 1 and the western end of Reach 
2. Considering the advantageous topography of Reach 3 
as well as it being further removed from the landfill, the 
earthwork, permitting, and environmental management 
required to implement the Reach 3 design are anticipated 
to be significantly reduced from that of Reach 1 and 2. 

Summary of Key Factors: 

• Stream 
• Optimizes stream alignment, significantly increases 

meander of stream
• Restores stream channel and maximizes floodplain

• Earthwork/ Environmental 
• Most significant impact to realign stream and provide 

for perched stormwater measures
• Stormwater

• Optimizes opportunities for treatment south of 
Rocky Branch, leverages the existing topography of 
the Grove to provide for regional wetland.  Provides 
for terraced wetlands perched on higher topography 
of the Grove.

• Provides minimal stormwater management 
treatment north side of Rocky Branch, primarily 
focused on dissipation pools to slow incoming runoff 
at outfall locations.

• Circulation 
• Maximizes pathways and variety of pathway 

experience
• Engagement

• Maximizes engagement and access with the stream; 
fully integrates design with adjacent park program 
opportunities

REACH DETAILED SUMMARIES
SCENARIO A- ALIGNMENT & DESIGN

REACH 3
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Future Wake BRT
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REACH 3 THE GROVE EXPERIENCE

REACH DETAILED SUMMARIES
SCENARIO A- ALIGNMENT & DESIGN
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REACH 3 THE GROVE EXPERIENCE

REACH DETAILED SUMMARIES
REACH 3- ALIGNMENT & DESIGN

Key Map
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Legend 

Greenway

Boardwalk

Secondary Pedestrian Connection

Vehicular Connection

Primary Pedestrian Connection 
[Multi-use Trail]

Railroad

Parking

Activated / Programmed Space

Gathering Space

Hierarchy of Paths
Buffalo Bayou Park, Houston

CIRCULATION & ENGAGEMENT

Site circulation is critical to overall connectivity within the 
park and to the adjacent community.  The Rocky Branch 
project established design criteria to enhance and promote 
site circulation. 
• Create a hierarchal pathway system that provides 

maximum flexibility, redundancy, and is safe while 
simultaneously encouraging engagement with 
both the stream and stormwater management 
opportunities. 

• To improve the greenway experience by creating 
opportunities for the primary multi-use pathway to 
become more integrated into Dix Park, while still 
providing continuous connectivity in the north/ south 
direction along the park edge. Design for the site 
circulation to create campus gateways.  Pathways 
to provide ample connections to neighborhoods, 

DESIGN DRIVERS
SCENARIO A- ALIGNMENT & DESIGN

Boardwalk Wetland 
Edge & Plaza

Overlook to Regional Ecologies

(Eastern 
Glades, 
Houston - 
NBW)

(Eastern Glades, Houston- NBW)

key intersections, and destinations along Western 
Boulevard, Ashe Avenue and at Lake Wheeler Road 
to the south. 

Within the site, this fabric of pathway systems is intended 
to maximize the visitor experience:

• Create opportunities for visitors to access and 
experience not only the stream, but also other adjacent 
program elements such as the Meadow, Multi-Use Play 
Fields, Botanical Garden and the Visitor Center.

• Create opportunities to experience spaces from a 
variety of different perspectives and vantage points, 

whether it is overlooks from above, boardwalks that 
immerse you within the landscape, or gently sloping 
open glades that allow for ease of access to the 
streambank. 

• Enhance pedestrian safety through an hierarchy of 
pathways for various user groups, maintain open views 
and vistas to surrounding landscape and accessible 
walkways.

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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(Rocky Branch Downstream 
Reference Reach)

Bedrocks Glides

Legend 
Proposed Wet Pond/ Wetland

Proposed Floodplain Bench

Proposed Stream

Stream Realignment & Restoration

Enhanced in Place

Stormwater Flow

Surface Flow

STREAM, STORMWATER, & HYDROLOGY

Stream Alignment
• Introduces meander in Reach 1,raises stream elevation in 

Reach 1 by 5’, realigns stream to remain on Dix Park property

• Step pools to traverse grade in Reach 2, new culvert at railroad

• Introduces meander in Reach 3, transforms existing floodplain 
into a diverse landscape balancing stream and stormwater 
management 

DESIGN DRIVERS
SCENARIO A- ALIGNMENT & DESIGN

Wetland & Floodplain 
Boardwalk

(Houston 
Arboretum)

(NCMA - S678)

Outdoor 
Meandering 

Classroom

Stepped Stormwater 
Treatment

Stormwater Management 
• Provides combination of Regional stormwater measures
       north and south of Rocky Branch, as well as small scale control measures proximate to point source,

• Provides treatment for Western Boulevard & future Bus Rapid Transit (BRT) project,

• In Reach 2 and 3, presents opportunities for dissipation of offsite drainage flow velocities at outfall locations,

• Creates opportunities for public access, engagement, and outdoor learning,

• Stormwater is designed at elevations to minimize occurrences of flooding & reduce maintenance 
requirements. 

Flood Plain Improvements
• Develops minimum flood plain bench width of 80’

• Provides increased flood plain widths in strategic 
locations where site conditions allow 

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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TOP OF STREAM BANK

STREAM CHANNEL

FLOODPLAIN PERFORMANCE & RESILIENCY
The realignment of Rocky Branch within Reach 1 greatly 
improves the floodplain conditions of the stream, providing 
for a wide bench that is capable of allowing the banks to 
overflow during rain events.  This diagram represents the 
improved stream and floodplain performance near the west 
end of Reach 1. As the stream continues past the Landbridge 
to the east, the proposed grading and stream alignment 
begins to more significantly meander into the Dix Park site.  

This alignment really begins to transform the floodplain 
of Rocky Branch, providing a wider flood bench more 
appropriately sized for the capacity of the stream during 
rain events.  This meander also presents opportunities 
for stormwater management integration on the north side 

PROPOSED 100-YEAR FLOOD ELEVATION

of Rocky Branch.  These voluntary treatment measures 
contribute to the performance of Rocky Branch as a whole, 
providing integrated measures that will help to protect and 
preserve the stream corridor. 

In the lower left corner, the terraced stream overlooks 
exhibit the characteristics of designed floodable landscape.  
Designing such program spaces that allow visitors to immerse 
themselves within this natural landscape and to engage with 
the stream on a day-to-day basis, but still perform within a 
floodplain illustrates the importance of resiliency and its need 
to be woven throughout the entirety of the Rocky Branch 
design. 

DESIGN DRIVERS
REACH 1- ALIGNMENT & DESIGN

EXISTING 100-YEAR FLOOD ELEVATION

FLOOD BENCH ELEVATION

Rocky Branch Enhancement Project 
Feasibility Study
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Feasibility Study
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TOP OF STREAM BANK

STREAM CHANNEL

PROPOSED 100-YEAR FLOOD ELEVATION

FLOOD BENCH ELEVATION

The realignment of Rocky Branch within Reach 1 greatly 
improves the floodplain conditions of the stream, providing a 
wide bench which is capable to accomodate stream overflow 
during key rain events.  The east end of Reach 1 is particularly 
interesting as it not only provides an expanded floodplain, but 
also integrates large scale, regional stormwater management 
wetlands on both the north and south sides of Rocky Branch.  

A diverse network of pathways, boardwalks, overlooks and 
flexible, waterfront landscapes offer a range of potential 
user experiences designed to fully immerse visitors in this 

FLOODPLAIN PERFORMANCE & RESILIENCY
transformed landscape.  Visitors will be able to observe 
diverse and evolving natural systems in action, providing 
perspectives to active streams, changing floodplain 
conditions, stormwater wetlands, and restored riparian 
buffers showcasing native Piedmont ecology.  

Resiliency is at the forefront of the design discussion, creating 
landscapes that  are designed to mimic natural systems in 
terms of longevity, durability, and flexibility while offering 
unforgettable experiences that are truly unique to Raleigh.

DESIGN DRIVERS
REACH 1- ALIGNMENT & DESIGN

EXISTING 100-YEAR FLOOD ELEVATION

Rocky Branch Enhancement Project 
Feasibility Study
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Feasibility Study
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TOP OF STREAM BANK

STREAM CHANNEL

PROPOSED 100-YEAR FLOOD ELEVATION

FLOOD BENCH ELEVATION

EXISTING 100-YEAR FLOOD ELEVATION

FLOODPLAIN PERFORMANCE & RESILIENCY
Rocky Branch within Reach 2 shares some similarities to 
the western end of Reach 1 in that it operates within a 
more confined valley.   While realignment to this stretch 
of the stream was minimized in an effort to preserve the 
character of the adjacent wooded slopes of the Park, it 
does offer significantly improved floodplain performance 
as can be seen below.  

Additionally, this diagram clearly illustrates how the integral 
design of both stream and stormwater management is 
critical to the vision for the Rocky Branch corridor. Careful 
consideration must be placed on the realignment of the 
stream, allowing it the space to function with a healthy and 

stabilized bank system, while looking for opportunities to 
widen the flood bench as needed to create a more resilient 
system that performs during high intensity rain events. 

Utilizing topography to the site’s advantage and integrating 
the adjacent program of the Park create some unique 
opportunities to showcase these systems in nature.  Here, 
stormwater management systems from the adjacent 
botanical gardens and parking areas are both shown in 
close proximity to the stream.  Collecting and treating 
runoff from adjacent Park program areas is key to the 
design of Rocky Branch.  

DESIGN DRIVERS
REACH 2- ALIGNMENT & DESIGN

Rocky Branch Enhancement Project 
Feasibility Study
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DESIGN DRIVERS
REACH 3- ALIGNMENT & DESIGN

FLOODPLAIN PERFORMANCE & RESILIENCY
The realignment of Rocky Branch within Reach 3 improves 
an area of Rocky Branch that is already most natural of 
any stream section on site.  The proposed realignment 
significantly meanders the stream further into Dix Park, 
providing the space to further separate from the edge of 
Western Boulevard and integrate more within the Park 
footprint.  

The low lying, relatively flat topography of The Grove 
allows for a unique opportunity to create a broad riparian 
landscape that combines both the stream and adjacent 
stormwater wetlands.  The integrated design of these 
systems into a singular landscape creates a unique and high 

performing space, providing both the stream and floodplain 
improvements while simultaneously creating a diverse 
system of stormwater wetlands that transforms this area of 
Dix Park into a showcase of resilient design. 

A system of pathways and overlooks offers the ability for 
visitors to truly experience the space from all perspectives 
in a truly unique way.  Smaller pathways and more intimate 
spaces are intended to allow one to immerse themselves 
within the landscape, while at the same time the multi-use 
pathway traverses this area of the park via a boardwalk, 
offering a variety of users access to the stream. 

TOP OF STREAM BANK

STREAM CHANNEL

PROPOSED 100-YEAR FLOOD ELEVATIONFLOOD BENCH ELEVATION

EXISTING 100-YEAR FLOOD ELEVATION
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Feasibility Study
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Ashe Ave.

Addressing The Creek Goals in Scenario B

• Habitat Restoration 
• Restored channels and varying channel depths will 

create habitats to support aquatic macroinvertebrates 
and fish populations throughout all seasons. 

• Aquatic passage will be improved at existing Ashe 
Avenue, Western Boulevard (upstream), and Western 
Boulevard (downstream) culverts by incorporating 
step-pool channel design to gently drop the stream 
bed grades from existing perched culverts.  

• Improvement of Ecological Function 
• Establishing a native riparian buffer along the stream. 
• Removal of non-native species will allow native 

vegetation to flourish on stream banks, in the restored 
floodplain, and in wetland systems. 

• Showcase Piedmont Ecology 
• Stream restoration will showcase the ecology of the 

Piedmont, Fall Line, and Inner Coastal Plain through 
creation of meandering and step/pool channels. 

• Floodplain wetlands will support native wetland tree 
and herbaceous species. 

• Widen the Floodplain
• Flood flows will dissipate energy and deposit fine 

sediment on the restored floodplain. 
• Flood waters will interact with floodplain vegetation 

and percolate into groundwater which will remove 
nutrients, sediment, and toxins from the creek system. 

• The narrower floodplain on Concept B vs Concept A 
will limit these functional improvements. Western BLVD.
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Boylan Ave.

PRELIMINARY STREAM ALIGNMENT
STREAM REALIGNMENT | SCENARIO B

•  Remove pre-regulatory landfill material and address soil, sediment, surface water, 
groundwater and landfill gas impacts to restore the Rocky Branch floodplain from Western 
Boulevard to Hunt Drive. 

•  Restore Rocky Branch Reach 1 using a combination of step-pool and meandering stream 
channel design by raising the stream bed, widening the floodplain and incorporating native 
floodplain vegetation. This portion of Rocky Branch will meander into the Dix Park parcel and 
away from Western Boulevard utilizing a larger, open floodplain concept.  

Reach 2 : 
Hunt Drive to Boylan Ave.

Reach 1 : 
Ashe Avenue to Hunt Drive

•  Rocky Branch Reach 2 will remain in its current 
configuration on the Central Prison parcel and tie into the 
stream improvements above and below. 

•  Below the Norfolk Southern rail line, enhance Rocky 
Branch Reach 2 in-place using in-stream log and rock 
structures to stabilize the channel and improve aesthetics.

•  Restore Rocky Branch Reach 3 by 
raising the stream bed and meandering 
the stream channel south of the existing 
stream location further onto the Dix Park 
parcel and away from Western Boulevard.

Reach 3 : 
Boylan Ave. to Lake Wheeler Road

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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SCENARIO B- ALIGNMENT & DESIGN
DESIGN OVERVIEW
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Multi-use
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Meadow

Existing Pre-
regulatory Landfill 

Boundary

Wetlands 
Overlook

Ideal 
Stream 

Meanders

DESIGN OVERVIEW

Scenario B proposes a design for the Rocky Branch corridor 
that still meets the goals and objectives of the Dix Park 
Master Plan while proposing some reductions in order of 
magnitude that would begin to reduce costs and potentially 
simplify construction. .  

• Scenario B still intends to restore Rocky Branch to 
optimal alignments where its most feasible and aside 
from isolated differentiations at some key locations, 
much of the stream alignment proposed in Scenario 
B will resemble that of Scenario A.

• While Reach 1 still includes the management of 
significant amounts of landfill material to adjust 
the Rocky Branch meander and restore much of 
the adjacent floodplain, Scenario B will retain the 
existing grade of the stream channel within Reach 
1.  This is a key differentiating factor between 
Scenario A and B, as it likely does have impacts to 
flood study conditions and does impact earthwork 
quantifications. 

• Reach 2 of the Rocky Branch corridor is where the 
most significant differentiating realignment between 
Scenario A and B exists. While Scenario A altered 
the stream course to relocate entire onto Dix Park, 
Scenario B retains the existing culverts at Western 
Boulevard that allow the stream to leave the site 
at Hunt Drive and reconnect east of the Norfolk 
Southern Railway. 

• Reach 3 will significantly meander the stream 
channel southward from its existing alignment, 
increasing separation from Western Boulevard 
allowing for it to become more integrated into the 
Dix Park experience, very similar to the approach 
taken in Scenario A.                                                                     

Design integration of circulation, engagement opportunities 
and stormwater management is still achieved at a high level 
with the implementation of Scenario B, again just looking at 
opportunities to reduce order of magnitude at which these 
may be imagined. In general, Scenario B still looks to provide 
significant improvements to stormwater management.  
Opportunities for large, regional treatments still exists south 
of Rocky Branch, while in some locations the proposed 
stormwater management north of Rocky Branch is shown 
to be reduced in Scenario B.  Similarly with pathways and 
program spaces, the concept is to provide slight reductions 
in the amount and scale of each while still maintaining the 
goals of campus and community connectivity.

DESIGN OVERVIEW
SCENARIO B- ALIGNMENT & DESIGN
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Proposed Limits of 
Full Landfill Excavation

Approximate 
grading limits

Meadow

Hillside 
Meadow

Green Bridge

Plaza with 
a View

REACH 1

REACH DETAILED SUMMARIES
SCENARIO B- ALIGNMENT & DESIGN

In Scenario B, the stream alignment is still optimized for 
much of the length, but reconnects with the current alignment 
to cross Western Boulevard just west of Hunt Drive onto 
Central Prison property.  

This option still optimizes and restores considerable lengths 
of the Reach 1 stream  while offering significant reductions 
in complexity by alleviating some constraints of Scenario A.  
While not eliminating design coordination and collaboration, 
it has the potential to greatly simplify the processes of 
approvals and removes some design hurdles.  

• It no longer requires a new vehicular bridge and crossing 
at Hunt Drive. 

• It no longer requires a new culvert crossing of the Norfolk 
Southern Railway south of Western Boulevard.

While this option does reduce the disturbance area slightly 
from Scenario A, interaction with the landfill still presents 
complexity:
• Due to stream elevations, the earthwork involved 

is potentially greater than Scenario A. This option 
still presents significant impacts for environmental 
landfill design and soil management and presents 
similar  needs for environmental landfill gas and waste 
management. 

Summary of Key Factors 
• Stream 

• Maintains improved alignment of Scenario A
• Maintains Western Boulevard culverts, stream 

remains on Central Prison site and connects back 
on Dix Park east of Norfolk Southern Railway

• Maintains existing stream elevation
• Green Bridge 

• Provides for a green bridge, providing 60’ wide 
landbridge crossing Western Boulevard transitioning 
to a steel pedestrian bridge across Rocky Branch

• Earthwork/ Environmental 
• Most significant landfill impact, maintains significant 

environmental impact
• Earthwork increased from Scenario A due to 

maintaining lower, existing stream elevation and 
grading in floodplain. 

• Landfill material completely excavated north of 
Limits of Full Landfill Excavation line below. This 
coincides with the floodplain bench. Material to be 
relocated within the existing landfill boundary 

• South of the Excavation Limit line, landfill material is 
reduced and relocated, then capped per regulations

• Stormwater
• Opportunities for treatment south of Rocky Branch 

remain similar to Scenario A
• Reduces opportunities for treatment north of Rocky 

Branch
• Circulation 

• Reduces pathways and crossings from Scenario A
• Engagement

• Reduces magnitude of overlooks from Scenario A, 
maintains similar program spaces

Nature Play

Ideal Stream 
Meanders

Multi-use 
Fields

Central Prison
Channel

Railroad

Boardwalk

Bus Stop

Western 
Boulevard

Observation 
Lawn

Rocky Branch Enhancement Project 
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Reach 2 of the Scenario B design incorporates  significant 
changes on the western end from what was represented in 
Scenario A.  The primary difference is that the stream is not 
realigned to remain on Dix Park, but rather will utilize the 
existing system of culverts to cross onto Central Prison at 
the Hunt Drive intersection and will rejoin the Dix Park site 
east of the Norfolk Southern Railway where it does so today. 

As described in the Reach 1 summary, this Scenario provides 
a design alternative that can seemingly be implemented with 
a reduced degree of complexity for design, permitting and 
construction. 

This greatly simplifies many aspects of the implementation 
of Reach 2, removing several key considerations that were 
integral to the Scenario A.

• It no longer requires a new vehicular bridge and crossing 
at Hunt Drive. 

• It no longer requires a new culvert crossing of the Norfolk 
Southern Railway south of Western Boulevard.

The generally stable, narrower channel and valley unique 
to Reach 2 still informs design decisions in Scenario B in 
order to maintain much of this reach within its alignment; 
therefore, maximizing the preservation of the adjacent 
hillside topography and vegetation.

Summary of Key Factors 

• Stream 
• Maintains existing stream alignment, eliminates 

realignment beneath Hunt Drive and through a 
culvert at Norfolk Southern Railway, follows existing 
culverts at two crossings

• Earthwork/ Environmental 
• Reduces impact from Scenario A, primarily as a 

result of eliminating the realignment at Western 
Boulevard, earthwork is significantly reduced on 
west end of Reach 2

• Stormwater
• Maintains very similar stormwater treatment 

opportunities on both north and south of Rocky 
Branch 

• Circulation 
• Provides pathways on both sides of stream but 

reduces number of pathways and variety of pathway 
types from Scenario A

• Does not requires new vehicular bridge at Hunt 
Drive or new culvert at Railway

• Engagement
• Slightly reduces the scale and magnitude of stream 

engagement from A
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LawnNature 
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Enhanced 
Rocky Channel

Western 
Boulevard

Forest 
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REACH 2

REACH DETAILED SUMMARIES
SCENARIO B- ALIGNMENT & DESIGN
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Reach 3 of the Rocky Branch corridor is unique in that it 
most closely resembles a natural stream corridor and 
bank condition in its existing conditions.  Just as in Reach 
1 and 2, the design of Scenario A Reach 3 represents full 
implementation of the Master Plan vision.   

Not only does this realignment of Rocky Branch represent 
an ideal condition from a stream restoration perspective, it 
also maximizes the potential for stormwater management 
and creating the most impactful visitor experience.  Pathway 
systems represented in Scenario A provide for the greatest 
variety of interaction with the stream and wetlands, offering 
both overlook experiences as well as a series of at grade 
boardwalks.  

Connectivity to adjacent park program is also maximized 
within this Scenario A. 

While the entirety of this project exists within a Brownfield 
site, in general, Reach 3 does not present the complexities 
that exist within Reach 1 and the western end of Reach 
2.  Considering the advantageous topography of Reach 
3 as well as it being further removed from the landfill, the 
earthwork, permitting, and environmental management 
required to implement the Reach 3 design are anticipated 
to be significantly reduced from that of Reach 1 and 2. 

Summary of Key Factors: 

• Stream 
• Optimizes stream alignment, significantly increases 

meander of stream
• Restores stream channel and maximizes floodplain

• Earthwork/ Environmental 
• Most significant impact to realign stream and provide 

for perched stormwater measures
• Stormwater

• Optimizes opportunities for treatment south of Rocky 
Branch, leverages the existing  topography of the 
Grove to provide for regional wetland.  Provides for 
terraced wetlands perched on higher topography of 
the Grove.

• Provides minimal stormwater management 
treatment north side of Rocky Branch, primarily 
focused on dissipation pools to slow incoming runoff 
at outfall locations.

• Circulation 
• Maximizes pathways and variety of pathway 

experience
• Engagement

• Maximizes engagement and access with the stream; 
fully integrates design with adjacent park program 
opportunities
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REACH 3

REACH DETAILED SUMMARIES
SCENARIO B- ALIGNMENT & DESIGN
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PRELIMINARY STREAM ALIGNMENT
STREAM REALIGNMENT | SCENARIO C

Ashe Ave.

Addressing The Creek Goals in Scenario C

• Habitat Restoration 
• Enhanced channels will create riffle and woody debris 

habitats to support aquatic macroinvertebrates, 
an important component of the food chain in creek 
systems. 

• Aquatic passage will be improved at existing Ashe 
Avenue, Western Boulevard (upstream), and Western 
Boulevard (downstream) culverts by incorporating 
step-pool channel design to gently drop the stream 
bed grades from existing perched culverts

• Improvement of Ecological Function 
• Establishing a native riparian buffer along the stream. 
• Removal of non-native species will allow native 

vegetation to flourish on stream banks, in the restored 
floodplain, and in wetland systems.

• Showcase Piedmont Ecology 
• Floodplain wetlands will support native wetland tree 

and herbaceous species. 

• Widen the Floodplain 
• Flood flows will dissipate energy and deposit fine 

sediment on the restored floodplain. 
• Flood waters will interact with floodplain vegetation 

and percolate into groundwater which will remove 
nutrients, sediment, and toxins from the creek system. 

• The narrower floodplain on Concept C vs Concepts A 
and B will limit these functional improvements.

Western BLVD.
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•  Restore Rocky Branch Reach 1 using step-pool channel 
designed to maximize channel stability and aesthetics 
while minimizing earthwork. In-stream structures and native 
vegetation will be included to stabilize the stream and 
improve the floodplain landscape. 

Reach 1 : 
Ashe Avenue to Hunt Drive

Lak
e W
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Rd.

Boylan Ave.

•  Rocky Branch Reach 2 will remain in its current 
configuration on the Central Prison parcel and tie into 
the stream improvements above and below. 

•  Below the Norfolk Southern rail line, 
enhance Rocky Branch Reaches 3 
in-place using in-stream log and rock 
structures to stabilize the channel and 
improve aesthetics.

Reach 3 : 
Boylan Ave. to Lake Wheeler Road

Reach 2 : 
Hunt Drive to Boylan Ave.

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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SCENARIO C- ALIGNMENT & DESIGN
DESIGN OVERVIEW

Existing Pre-
regulatory Landfill 

Boundary

Project Scope 
Boundary

Multi-use
Fields

Volleyball 
Fields

Cemetery

Hillside
Meadows

Pedestrian 
Bridge

Wetlands 
Boardwalk

Botanical 
Garden

Wetland 
Walk & PlazaSculpture 

Garden

Visitor 
Center

Enhanced 
Channel

Enhanced 
Channel

Enhanced  
Rocky 

Channel

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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DESIGN  OVERVIEW

Scenario C proposes a design for the Rocky Branch corridor 
that still meets the goals and objectives of the Dix Park 
Master Plan while proposing some reductions in order of 
magnitude that would reduce costs and potentially simplify 
construction.  

• Scenario C largely intends to enhance Rocky Branch 
within its current alignment, yet provides a widened  
floodplain where it’s most feasible.

• Reach 1 still includes the management of significant 
amounts of landfill material to provide a widened 
floodplain, but impact to the landfill is significantly 
reduced. As in Scenario B, Scenario C will retain the 
existing grade of the stream channel within Reach 1.  

• Reach 2 of the Rocky Branch corridor is very similar to 
Scenario B. Scenario C retains the existing culverts at 
Western Boulevard and proposes minimal disturbance 
to existing forest cover east of the railroad. Scenario 
C stabilizes the stream bed and bank, enhancing the 
banks and habitats of this already relatively healthy 
portion of the stream.

• Reach 3 will maintain the existing stream alignment 
and floodplain, proposing enhancement to the stream 
banks. Scenario C still proposes a stormwater feature 
in Reach 3 within the wide floodplain, to become a 
gateway to the park.  

Design integration of circulation, engagement opportunities 
and stormwater management is still achieved at a high 
level with the implementation of Scenario C, again just 
looking at opportunities to reduce order of magnitude at 
which these may be imagined. In general, Scenario C still 
looks to provide significant improvements to stormwater 
management.  Opportunities for large, regional treatments 
still exists south of Rocky Branch, while in some locations 
the proposed stormwater management north of Rocky 
Branch is shown to be reduced in Scenario C.  Similarly 
with pathways and program spaces, the concept is to 
provide slight reductions in the amount and scale of each 
from Scenario B while still maintaining the goals of campus 
and community connectivity. 

SCENARIO C- ALIGNMENT & DESIGN
DESIGN OVERVIEW

Existing Pre-
regulatory Landfill 

Boundary

Project Scope 
Boundary

Multi-use
Fields

Volleyball 
Fields

Cemetery

Hillside
Meadows

Pedestrian 
Bridge

Wetlands 
Boardwalk

Botanical 
Garden

Wetland 
Walk & PlazaSculpture 

Garden

Visitor 
Center Enhanced 

Channel

Enhanced 
Channel

Enhanced  
Rocky 

Channel

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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Proposed Limits of 
Full Landfill Excavation

Approximate 
grading limits

Meadow

Hillside 
Meadow

REACH 1

REACH DETAILED SUMMARIES

Reach 1 of the Rocky Branch corridor still remains the most 
complex section of the stream in Scenario C.  In Scenario 
C, the realignment is significantly reduced to follow a course 
much more closely representing what is exists today.  In this 
Scenario, the stream represents an enhancement rather 
than a full restoration within this reach length. 

While this no longer represents a full restoration, the 
enhanced stream would see significant improvements to 
its floodplain conditions, therefore, still requiring substantial 
earthwork and environmental management within Reach 1.

Similar to Scenario B, this Scenario C utilizes more of 
the existing stream route to further simplify the design’s 
complexity through several key considerations.  While this 
option further reduces the disturbance area from Scenario B, 
it still represents a design of significant complexity.  

• This options still presents significant impacts for 
environmental landfill design and soil management, 
although there would be reductions from Scenario B.

• Presents similar  needs for environmental landfill gas and 
waste management, although there would be reductions 
from Scenario B.

The similar savings in infrastructure costs associated with 
the reduced bridge and culvert indicated in Scenario B, again 
do hold for this Scenario as well.

Summary of Key Factors 
• Stream 

• Maintains existing alignment and elevation similar 
to existing conditions while still improving floodplain, 
significantly reduced from Scenario B

• Represents a stream enhancement, not a restoration
• Maintains Western Boulevard culverts, stream 

remains on Central Prison site and connects back 
on Dix Park east of Norfolk Southern Railway

• Pedestrian Bridge 
• Provides a pedestrian bridge; reduces impacts, 

permitting considerations, and costs
• Earthwork/ Environmental 

• Reduced landfill and environmental impacts from 
Scenario A and B

• Landfill material completely excavated north of 
Limits of Full Landfill Excavation line below. This 
coincides with the floodplain bench. Material to be 
relocated within the existing landfill boundary 

• South of the Excavation Limit line, landfill material is 
reduced and relocated, then capped per regulations

• Stormwater
• Opportunities for treatment south of Rocky Branch 

remain similar Scenario A and B
• Reduces opportunities for treatment north of Rocky 

Branch
• Circulation 

• Reduces pathways and crossings from Scenario B
• Hunt Drive bridge remains

• Engagement
• Reduces magnitude of overlooks, engagement and 

program from Scenarios A and B

Pedestrian 
Bridge

Nature Play

Multi-use 
Fields

Central Prison
Channel

Railroad

Boardwalk

Bus Stop

Western 
Boulevard

Observation 
Lawn

Wetlands

SCENARIO C- ALIGNMENT & DESIGN

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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Similar to Reach 2 of the Scenario B, this  Scenario C design 
again proposes to utilize the existing system of culverts to 
cross onto Central Prison at the Hunt Drive intersection and 
will rejoin the Dix Park site east of the Norfolk Southern 
Railway where it does so today. 

While this Scenario C still strives to achieve the same 
goals and objectives, it sees only minor reductions for most 
characteristics when compared to Scenario B.  For the 
most part, Reach 2 remains relatively unchanged between 
Scenario B and C.

Summary of Key Factors 

• Stream 
• Maintains existing stream alignment, unchanged 

from Scenario B
• Earthwork/ Environmental 

• Slightly reduces impact from Scenario B
• Stormwater

• Unchanged from Scenario B 
• Circulation 

• Provides pathways on the south side of the stream, 
further reduces number of pathways and variety of 
pathway types from Scenario B

• Engagement
• Unchanged from Scenario B

Boardwalk

Stormwater 
Wetland

Observation 
LawnNature 

Play

REACH 2

REACH DETAILED SUMMARIES
SCENARIO C- ALIGNMENT & DESIGN

Boylan Ave. 
Entrance

Western 
Boulevard

Forest 
Walk

The Loop
Botanical 

Garden

Central Prison
Channel

Railroad

Existing Rocky 
Banks

Hunt Drive

Multi-Use 
Fields

Wetlands

Boardwalk

Dissipation 
Pools

Enhanced 
Channel

Rocky Branch Enhancement Project 
Feasibility Study
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Feasibility Study
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Reach 3 of the Rocky Branch corridor in Scenario C indicates 
a pretty significant change in realignment of the stream.  This 
Scenario actually removes the realignment and implements 
an enhancement approach as opposed to a full restoration. 

Scenario C still presents a wonderful opportunity for both  
stormwater management and creating a unique landscape 
that invites visitors to engage with the steam and stormwater 
wetlands. 

Connectivity to adjacent park program is slightly reduced 
in Scenario C, but circulation still provides considerable 
connectivity both within the park and to the adjacent points 
of access. 

Summary of Key Factors: 

• Stream 
• Maintains existing stream alignment, improves 

floodplain
• Represents a stream enhancement, not a restoration

• Earthwork/ Environmental 
• Reduced impact from Scenario B

• Stormwater
• Significant opportunity for treatment south of Rocky 

Branch still exists 
• Unchanged from Scenario B

• Circulation 
• Provides pathways on the south side of the stream, 

further reduces number of pathways and variety of 
pathway types from Scenario B

• Engagement
• Slightly reduced from Scenario B as the stream and 

stormwater wetland are further separated, reduced 
scale engagement opportunities exist for both

Sculpture 
Garden

Visitor 
Center

Enhanced 
Rocky Channel

Boylan Ave. 
Entrance

REACH 3

REACH DETAILED SUMMARIES
SCENARIO C- ALIGNMENT & DESIGN

Wetland Walk 
& Plaza

Hangout 
Lawn

Enhanced 
Channel

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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Scenario A Scenario B

SCENARIO  A B C , REACH 1

SIDE BY SIDE COMPARISONS

Scenario C

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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STREAM, STORMWATER, & HYDROLOGY

DESIGN DRIVERS
SCENARIO A B C, REACH 1

Stream Alignment
• Introduces meander in Reach 1 similar to Scenario A but maintains existing 

stream elevation, 
• Does not realign stream at Hunt Drive, utilizes existing Western Boulevard 

culverts to maintain current alignment on Central Prison and around the 
Norfolk Southern Railway,

Flood Plain Improvements
• Develops minimum flood plain bench width of 80’,
• Provides increased flood plain widths in strategic locations where site 

conditions allow, 

Stormwater Management 
• Provides Regional stormwater measures south of Rocky Branch, as well as 

some small scale control measures proximate to point source,
• Provides some treatment for Western Boulevard & future Bus Rapid Transit 

(BRT) project, particularly looking to utilize dissipation pools to slow runoff 
velocities at outfall locations,

• Creates opportunities for public access and engagement, and creates 
opportunities for outdoor learning laboratory, 

• Stormwater is designed at elevations to minimize occurrences of flooding & 
reduce maintenance requirements. 

Stream Alignment
• Introduces meander in Reach 1, raises stream elevation in Reach 1 by 5’, 

realigns stream to remain on Dix Park property,

Flood Plain Improvements
• Develops minimum flood plain bench width of 80’,
• Provides increased flood plain widths in strategic locations where site 

conditions allow, 

Stormwater Management 
• Provides combination of Regional stormwater measures north and south of 

Rocky Branch, as well as small scale control measures proximate to point 
sources,

• Provides some treatment for Western Boulevard & future Bus Rapid Transit 
(BRT) project,

• Creates opportunities for public access and engagement, and creates 
opportunities for outdoor learning laboratory, 

• Stormwater is designed at elevations to minimize occurrences of flooding & 
reduce maintenance requirements.

Proposed Wet Pond/ Wetland

Proposed Floodplain Bench

Proposed Stream

Stream Realignment & Restoration

Enhanced in Place

Stormwater Flow

Surface Flow

Stream Alignment
• Slightly improves existing stream alignment, introduces minimal meander 

in Reach 1 but significantly reduced as compared to Scenarios A and B, 
maintains existing stream elevation,

• Does not realign stream at Hunt Drive, utilizes existing Western Boulevard 
culverts to maintain current alignment on Central Prison and around the 
Norfolk Southern Railway,

Flood Plain Improvements
• Develops minimum flood plain bench width of 80’,
• Provides increased flood plain widths in strategic locations where site 

conditions allow, 

Stormwater Management 
• Slightly reduces stormwater management potential from Scenario B, still 

provides regional stormwater measure south of Rocky Branch,
• Provides some treatment for Western Boulevard & future Bus Rapid Transit 

(BRT) project, particularly looking to utilize dissipation pools to slow runoff 
velocities at outfall locations,

• Creates opportunities for public access and engagement, and creates 
opportunities for outdoor learning laboratory, 

• Stormwater is designed at elevations to minimize occurrences of flooding & 
reduce maintenance requirements. 

Scenario CScenario A Scenario B

C - Reduced extents of stream meanders
A - Realignment of Rocky Branch to 
remain on park property 

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

105104



CIRCULATION & ENGAGEMENT

DESIGN DRIVERS
SCENARIO A B C, REACH 1

• Creates a hierarchal pathway system that provides maximum flexibility, 
redundancy, and is designed for longevity while simultaneously encouraging 
engagement with both the stream and stormwater management opportunities, 

• Scenario A provides the greatest number of connections to adjacent programs, 
the greatest number of stream crossings and points of access to the stream. 
See above the multiple overlooks, platforms that provide access depending 
on the flow elevation, and paths that traverse closer to stream elevation,

• While all three scenarios design for a mile-long gateway between the park 
and City, Scenario A provides the largest areas and for greatest interaction 
between park users in these spaces as well as between park users and the 
stream and wetlands,

• Creates the most opportunities to experience spaces from a variety of 
different perspectives and vantage points, whether its overlooks from above, 
boardwalks that immerse you within the landscape, or gently sloping open 
glades that allow for ease of access to the streambank, 

• Scenario A illustrates the full landbridge.

Scenario A Scenario B

Legend Greenway

Boardwalk
Secondary Pedestrian Connection

Vehicular Connection
Primary Pedestrian Connection 
[Multi-use Trail]

Railroad

Parking

Activated / Programmed Space

Gathering Space

• The number of pathways is slightly reduced in Scenario B.  The primary multi-
use pathway still becomes significantly more integrated into Dix Park than 
exists today and provides full north/ south continuous connectivity within the 
greenway system, 

• Pathways still amplify park edge as a gateway and provide much improved 
connectivity to neighborhoods, key intersections, and destinations along 
Western Boulevard.  The size and number of key areas of interaction are 
reduced, 

• While Scenario B does look to reduce the number of and size of some 
program spaces within the circulation network, the concept is still to deliver a 
rich experience that provides opportunities for visitors to immerse themselves 
within the landscape of Rocky Branch, having access to varied types of trail 
systems, overlooks and gathering spaces, 

• As the stream maintains its existing course under Western Boulevard to 
Prison property, pedestrian circulation and the stream diverge as in existing 
conditions, reducing pedestrian proximity to stream from Scenario A,

• Scenario B illustrates a Green Bridge - a partial landbridge that crosses 
Western Boulevard then maintains a daylit stream as it transitions to a 
pedestrian bridge.

• While the same hierarchal pathway system is designed to provide 
flexibility, redundancy, durability, and connectivity to park program and 
the community, the number of pathways is further reduced from what was 
represented Scenario B.  The primary multi-use pathway still becomes 
significantly more integrated into Dix Park than exists today and provides 
full north/ south continuous connectivity within the greenway system, 

• Pathways still create campus gateways and provide much improved 
connectivity to neighborhoods, key intersections, and destinations along 
the park’s edge.  See above the reduced size of wetlands/stormwater 
areas and opportunities for interaction,

• Fewer direct opportunities to interact with the stream are provided,

• While Scenario C still provides opportunities for visitors to immerse 
themselves within the landscape of Rocky Branch, having access to 
varied types of trail systems, overlooks and gathering spaces - just a 
reduced amount depending on topography of the enhanced stream 
banks. Reach 1 allows for few direct stream access points because of 
the steep topography to avoid impact to the landfill,

• Pedestrian bridge is scaled back.  

Scenario C

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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SCENARIO  A B C , REACH 2

Key area of difference - realignment keeps Rocky 
Branch on Dix Park property

Designs enhance this already stable portion of the stream, 
using the existing topography to treat and dissipate 
stormwater as it approaches the channel. 

Scenario A Scenario B

SIDE BY SIDE COMPARISONS

B & C - Rocky Branch remains on Central Prison property

Scenario C

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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Scenario A Scenario B

STREAM, STORMWATER, & HYDROLOGY

DESIGN DRIVERS
SCENARIO A B C, REACH 2

Scenario C

Proposed Wet Pond/ Wetland

Proposed Floodplain Bench

Proposed Stream

Stream Realignment & Restoration

Enhanced in Place

Stormwater Flow

Surface Flow

Stream Alignment
• Does not realign stream at Hunt Drive, utilizes existing Western Boulevard 

culverts to maintain current alignment on Central Prison and around the 
Norfolk Southern Railway,

• Reach 2 Alignment remains relatively unchanged from existing conditions,

Flood Plain Improvements
• Provides increased flood plain widths in strategic locations where site 

conditions allow, 

Stormwater Management 
• Provides Regional stormwater measures south of Rocky Branch, as well as 

some small scale control measures proximate to point source,
• Provides some treatment for Western Boulevard & future Bus Rapid Transit 

(BRT) project, particularly looking to utilize dissipation pools to slow runoff 
velocities at outfall locations,

• Creates opportunities for public access and engagement, and creates 
opportunities for outdoor learning laboratory, 

• Stormwater is designed at elevations to minimize occurrences of flooding & 
reduce maintenance requirements. 

Stream Alignment
• Step pools to traverse grade in Reach 2, new culvert at railroad,

Flood Plain Improvements
• Provides increased flood plain widths in strategic locations where site 

conditions allow, 

Stormwater Management 
• Provides combination of Regional stormwater measures south of Rocky 

Branch, as well as small scale control measures proximate to point sources 
north and south of Rocky Branch,

• Provides some treatment for Western Boulevard & future Bus Rapid Transit 
(BRT) project,

• In Reach 2 and 3, presents opportunities for dissipation of offsite drainage flow 
velocities at outfall locations,

• Creates opportunities for public access and engagement, and creates 
opportunities for outdoor learning laboratory, 

• Stormwater is designed at elevations to minimize occurrences of flooding & 
reduce maintenance requirements.

Stream Alignment
• Does not realign stream at Hunt Drive, utilizes existing Western Boulevard 

culverts to maintain current alignment on Central Prison and around the 
Norfolk Southern Railway,

• Reach 2 Alignment remains relatively unchanged from Scenario B and 
existing conditions,

Flood Plain Improvements
• Provides increased flood plain widths in strategic locations where site 

conditions allow, 

Stormwater Management 
• Slightly reduces stormwater management potential from Scenario B, still 

provides regional stormwater measure south of Rocky Branch,
• Provides some treatment for Western Boulevard & future Bus Rapid Transit 

(BRT) project, particularly looking to utilize dissipation pools to slow runoff 
velocities at outfall locations,

• Creates opportunities for public access and engagement, and creates 
opportunities for outdoor learning laboratory, 

• Stormwater is designed at elevations to minimize occurrences of flooding & 
reduce maintenance requirements. 

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

111110



Scenario A Scenario B

CIRCULATION & ENGAGEMENT

DESIGN DRIVERS
SCENARIO A B C, REACH 2

Scenario C

Legend Greenway

Boardwalk
Secondary Pedestrian Connection

Vehicular Connection
Primary Pedestrian Connection 
[Multi-use Trail]

Railroad

Parking

Activated / Programmed Space

Gathering Space

• The primary multi-use pathway maintains a higher elevation through Reach 
2, lowering closer to stream and Western Boulevard elevations to meet the 
existing connections at Boylan Ave,

• Scenario A provides a pedestrian path that follows alongside Rocky Branch 
under the proposed Hunt Drive bridge and culvert through the railroad 
embankment as a secondary pathway system,

• Scenario A provides the greatest number of connections to adjacent programs 
with secondary paths, specifically the Master Plan-identified Botanical 
Gardens in Reach 2. Also includes a series of wooded meandering pathways 
east of the railroad embankment.

• Scenario B provides very similar primary circulation to Scenario A in Reach 2,

• The existing greenway, or a similar alignment, becomes a secondary path 
in Scenario B, with wooded connections up to the primary multi-use path 
through the largely preserved and improved wooded landscape east of the 
railroad embankment,

• The primary multi-use path and the existing paths intersect at the existing 
crossing of Boylan Ave.

• Scenario C provides very similar primary circulation to Scenario B in 
Reach 2,

• The existing greenway remains, with a slightly shifted alignment and 
fewer connections provided up to the primary multi-use path,

• Connections between pathways are reduced, joining only at the existing 
intersection at the crossing of Boylan Ave.

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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SCENARIO  A B C , REACH 3

Scenario A Scenario B

SIDE BY SIDE COMPARISONS

A & B - Ideal stream meanders flow into existing and enhanced 
floodplain with off-line stormwater management feature

Scenario C

C - Bank stabilization and enhancement in place 
with off-line stormwater management feature

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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Scenario A Scenario B

STREAM, STORMWATER, & HYDROLOGY

DESIGN DRIVERS
SCENARIO A B C, REACH 3

Scenario C

Proposed Wet Pond/ Wetland

Proposed Floodplain Bench

Proposed Stream

Stream Realignment & Restoration

Enhanced in Place

Stormwater Flow

Surface Flow

Stream Alignment
• Introduces meander in Reach 3, transforms existing floodplain into a diverse 

landscape balancing stream and stormwater management, 

Flood Plain Improvements
• Develops minimum flood plain bench width of 80’,
• Provides increased flood plain widths in strategic locations where site 

conditions allow, 

Stormwater Management 
• Provides Regional stormwater measures south of Rocky Branch, as well as 

some small scale control measures proximate to point sources,
• Provides some treatment for Western Boulevard & future Bus Rapid Transit 

(BRT) project, particularly looking to utilize dissipation pools to slow runoff 
velocities at outfall locations,

• Creates opportunities for public access and engagement, and creates 
opportunities for outdoor learning laboratory, 

• Stormwater is designed at elevations to minimize occurrences of flooding & 
reduce maintenance requirements. 

Stream Alignment
• Introduces meander in Reach 3, transforms existing floodplain into a diverse 

landscape balancing stream and stormwater management, 

Flood Plain Improvements
• Develops minimum flood plain bench width of 80’,
• Provides increased flood plain widths in strategic locations where site 

conditions allow, 

Stormwater Management 
• Provides regional stormwater measure south of Rocky Branch, as well as 

small scale control measures north and south of Rocky Branch proximate to 
point sources,

• Provides some treatment for Western Boulevard & future Bus Rapid Transit 
(BRT) project,

• In Reach 2 and 3, presents opportunities for dissipation of offsite drainage flow 
velocities at outfall locations,

• Creates opportunities for public access and engagement, and creates 
opportunities for outdoor learning laboratory, 

• Stormwater is designed at elevations to minimize occurrences of flooding & 
reduce maintenance requirements.

Stream Alignment
• Maintains existing stream alignment, represents stream enhancement rather 

than full restoration.  Still improves floodplain conditions and allows for 
implementation of regional stormwater measures, more or less unchanged 
from Scenario B,

Flood Plain Improvements
• Develops minimum flood plain bench width of 80’,
• Provides increased flood plain widths in strategic locations where site 

conditions allow, 

Stormwater Management 
• Slightly reduces stormwater management potential from Scenario B, still 

provides regional stormwater measure south of Rocky Branch,
• Provides some treatment for Western Boulevard & future Bus Rapid Transit 

(BRT) project, particularly looking to utilize dissipation pools to slow runoff 
velocities at outfall locations,

• Creates opportunities for public access and engagement, and creates 
opportunities for outdoor learning laboratory, 

• Stormwater is designed at elevations to minimize occurrences of flooding & 
reduce maintenance requirements. 

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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CIRCULATION & ENGAGEMENT

DESIGN DRIVERS
SCENARIO A B C, REACH 3 Legend Greenway

Boardwalk
Secondary Pedestrian Connection

Vehicular Connection
Primary Pedestrian Connection 
[Multi-use Trail]

Railroad

Parking

Activated / Programmed Space

Gathering Space

• Similarly to Reach 1 and 2, Scenario A provides the greatest number and 
extent of access points to Rocky Branch in Reach 3, as well as the greatest 
number of connections between the primary and secondary paths,

 
• Scenario A provides the most extensive wetland/stormwater management 

system as a gateway feature, with paths providing access throughout,

• Scenario A presents a greenway that maintains a similar location to existing, 
though reconstructed to allow for the stream and floodplain realignment to 
move further into park property. The greenway is therefore to the north of 
Rocky Branch. Multiple paths connect the park to Lake Wheeler Road.

• Scenario B provides very similar primary circulation to Scenario A in Reach 3,

• The number of connections between the primary and secondary paths is 
reduced in Scenario B,

 
• Scenario B still provides the extensive wetland/stormwater management 

system as a gateway feature, but with fewer paths providing access 
throughout,

• Scenario B presents a greenway that maintains a similar location to existing, 
though reconstructed to allow for the stream and floodplain realignment to 
move further into park property. The greenway is therefore to the north of 
Rocky Branch. Multiple paths connect the park to Lake Wheeler Road.

• Scenario C provides very similar primary circulation to Scenario B in 
Reach 3,

• The number of connections between the primary and secondary paths is 
reduced in Scenario C,

 
• Scenario C still provides the wetland/stormwater management system 

as a gateway feature, but with fewer paths providing access throughout,

• The existing greenway remains south of Rocky Branch that maintains its 
existing course, but is slightly realigned to move through the floodplain 
and wetland/stormwater system before connecting to Lake Wheeler 
Road.

Scenario A Scenario B Scenario C

Rocky Branch Enhancement Project 
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4. LANDFILL & BROWNFIELD 
REUSE CONCEPT DEVELOPMENT

4. Landfill & Brownfield Reuse Concept Development

 A. Landfill & Brownfield Reuse Concept Development
 

1. Impact to Landfill

2. Impact to Brownfield Property

3. Future Maintenance Implications

4. Summary

 B. Earthwork Assessment

Rocky Branch Enhancement Project 
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Feasibility Study
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LANDFILL & BROWNFIELD REUSE 
CONCEPT DEVELOPMENT
Impact to Landfill: 

Construction of Reach 1, as envisioned in the Master Plan, involves excavating into the landfill waste to restore Rocky 
Branch. Each of the three alignment concepts include the excavation of overlying existing landfill cover soils and waste to 
varying degrees and placement of the soils and waste within other portions of the landfill. This process will create three 
distinct zones within the landfill that will need to be managed during site design and construction in accordance with 
applicable NCDEQ regulations.  The overall impact to landfill area is indicated for Scenario A in the below diagram. 
 

1) Restored Stream Bed: 
The overlying cover soils and landfill waste will need to be entirely removed to native soils and/or bedrock to create a 
new stream bed. Since residual soil and groundwater contamination will be present from the landfill waste that formerly 
overlaid this area, an engineered base for the stream bed will need to be designed to provide physical separation from the 
underlying contamination. There are a number of proven design options to consider for engineered barriers that will need to 
be evaluated as restoration concepts are advanced. Additional technologies to clean up contaminated soil and groundwater 
to reduce contaminant concentrations below the stream bed may also be considered in combination with phytoremediation 
which uses specific plant species to capture and metabolize contaminants. 

2) Stream Bed Landfill Transition Area: 
The newly constructed stream bed will transition into remaining landfill waste and will require the design and construction 
of engineering controls to prevent contaminants from migrating into the stream and to physically separate and stabilize the 
new toe slope of the landfill under normal stream flows and flood conditions. This may include the use of barrier/retaining 
walls, and landfill leachate, gas, and groundwater collection and treatment systems and/or other technologies. 

3) Landfill Area: 
NCDEQ allows the landfill waste to be reused on other portions of the landfill as removal of the waste for off-site disposal 
is often cost prohibitive and strains the availability of limited landfill space across the State. Prior to construction of the 
stream bed area, the remaining landfill will need to be prepared to receive excavated soil and landfill waste. Once the site 
is prepared, landfill waste excavated from the stream bed area will be placed and compacted. Engineered controls will 

Impact to Brownfield Property: 
NCDEQ will require assessment of Reach 1 portions of the restoration project to evaluate potential for impacted soil, sediment, 
soil gas, and groundwater from the adjacent landfill to have migrated onto this portion of the project. The assessment will be 
used to evaluate the potential need for additional stream bed, groundwater, soil/landfill gas, soil cover, and barrier systems 
similar to those described for the landfill for Reach 1. Different from the landfill, the NCDEQ BRS Program will require a 
24-inch-thick soil cover system. This will likely not include the use of geotextile layers but, as with the landfill, will require 
testing to confirm that contaminants are not present in the 24-inch soil layer at unsafe levels. As with the landfill, certain 
regulatory rules will apply for preparation of soil management plans for import and export of soils and associated testing. 

Future Maintenance Implications:
Construction of greenways, utilities, buildings, and other park improvements will need to address total and differential 
settlement. Because the landfill will continue to settle over time, additional costs will be incurred to maintain uniformity of 
land surfaces and slopes. Previously described engineered systems to manage contaminated media and stabilize slopes 
and stream beds will also require maintenance. NCDEQ will require the development of operations and maintenance plans 
and periodic reporting on the efficacy of the engineered systems and modifications and improvements, as needed.

Summary:
Large volumes of soil and landfill waste will need to be managed for the restoration project. Concept A includes the 
greatest quantities of soil and landfill waste and engineering controls to manage residual contamination that will drive costs 
considerations. Concepts B and C include a reduction of the quantity of soil and engineering control, which in turn reduce 
costs. For all restoration concepts, the same level of technical standards will apply to support the ultimate goal of providing 
a safe environment for park visitors and the surrounding community that is acceptable to NCDEQ. The type and quantity of 
engineering controls selected is uncertain at this time which provides variability for associated estimated costs at this time.

Moving forward, additional assessment of environmental media will need to be conducted to further advance the selection and 
feasibility evaluation of the previously described engineering controls for each restoration concept and to further refine cost 
estimates. Recognizing that a significant amount of assessment has been conducted to date, future additional assessment 
will be targeted in nature to advance the development of restoration design concepts through a feasibility evaluation design 
process. The engineering controls that will ultimately be evaluated and selected will have undergone a rigorous design and 
regulatory review process and will include well established proven methods that have been successfully used on other 
projects. The design process will require collaboration with other design team members, the Dix Park Conservancy, other 
stakeholders, and the City, and will be conducted in an iterative process to develop the design concept that best meets 
the Master Plan vision, needs of the community, and NCDEQ regulatory requirements. Pilot testing may be needed to 
evaluate and support final selection of engineering controls. Once a final concept has been selected, plans and designs will 
be prepared by the design team that will be reviewed and approved by NCDEQ and other regulatory agencies to support 
construction planning. As a result, as the design process progresses, associated estimated costs can be further refined.

need to be implemented to safely manage the landfill waste during construction. A landfill gas collection system consisting 
of a number of vertical collection wells tied together in a network of underground piping will need to be installed. Finally, an 
engineered soil cap ranging in thickness from 10 to 18-inches will need to be installed on top of the landfill waste to create 
a final landscaped surface. The cap will include the use of one or more geotextile fabric layers to provide additional stability 
for differential settlement and the selection of plant species that will help maintain the integrity of the soil cover system over 
time. The soils within the cover system will need to be tested to confirm contaminants are not present at unsafe levels. 
Available assessment data suggests that current cover soils will be available to construct the final soil cover system to avoid 
the costly import of soil. Landfill waste can only be reused on the landfill itself. Regulations require testing to confirm that the 
soil cover is safe for use for recreation by park visitors. Certain rules apply for the import and export of soils on and off the 
landfill property to other portions of the Dorothea Dix Park (Brownfield Property) or other adjacent properties that will require 
development of soil management plans for NCDEQ approval. 
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Scenario A Cut/ Fill Assessment

Janie Day Whitworth

From: Nicole Macaluso Millns <nmillns@wildlandseng.com>
Sent: Friday, December 8, 2023 3:34 PM
To: Jeff Tyburski; Janie Day Whitworth; Vicki Garlington; John Hutton
Cc: Robert Pratt; Eric Davis; Catherine Warner
Subject: RE: RBEP - Site Cut Fill Calculations

Follow Up Flag: Follow up
Flag Status: Flagged

All, here are the preliminary earthwork calcs broken out by Reach for each concept.  Please also see the noted volumes 
within the landfill area for each concept. 
 

Concept A       

Region Cut Fill Net    

Reach 1 330,000cy 155,000cy 174,000cy net cut    

Reach 2 95,000cy 23,000cy 72,000cy net cut    

Reach 3 79,000cy 56,000cy 23,000cy net cut    

Landfill Limits 289,000cy 29,000cy 260,000cy net cut    

*All volumes run using a cut factor of 1.0 and fill factor of 1.35 for best 
conservative estimate of earthwork balance during construction 

   

    

    
    

    
    

Concept B    
    

Region Cut Fill Net     

Reach 1 454,000cy 30,000cy 423,000cy net cut     

Reach 2 108,000cy 41,000cy 67,000cy net cut     

Reach 3 79,000cy 57,000cy 22,000cy net cut     

Landfill Limits 422,000cy 2,000cy 420,000cy net cut     

*All volumes run using a cut factor of 1.0 and fill factor of 1.35 for best 
conservative estimate of earthwork balance during construction 

    

    

    
    

    
    
  

LANDFILL & BROWNFIELD REUSE
EARTHWORK ASSESSMENT

A critical factor in all three scenarios is the volume of earth 
movement, considered here as ‘Cut’ and ‘Fill’.  The numbers 
below represent the volume, in cubic yards, of earth that 
will be moved according to the scenarios presented in this 
feasibility study. 

These calculations are an estimate based on assumptions 
the design team has made based on the data we have to date. 
Upon further investigation, testing, and design development, 

*

*

*

these volumes will likely adjust. The numbers below are 
approximate and inform a baseline understanding  of the 
earthwork, the impact to the landfill, and the implications for 
cost for the three scenarios. 

The following diagrams depict Cut (material to be moved) as 
red and Fill (Where material is to be placed) in green. The 
diagrams reflect these zones based on information to date 
and will evolve throughout design development. 

Scenario B Cut/ Fill Assessment

Scenario C - Cut/ Fill Assessment

1

From: Nicole Macaluso Millns <nmillns@wildlandseng.com>
Sent: Friday, December 8, 2023 3:34 PM
To: Jeff Tyburski; Janie Day Whitworth; Vicki Garlington; John Hutton
Cc: Robert Pratt; Eric Davis; Catherine Warner
Subject: RE: RBEP - Site Cut Fill Calculations

Follow Up Flag: Follow up
Flag Status: Flagged

All, here are the preliminary earthwork calcs broken out by Reach for each concept.  Please also see the noted volumes 
within the landfill area for each concept. 
 

Concept A       

Region Cut Fill Net    

Reach 1 330,000cy 155,000cy 174,000cy net cut    

Reach 2 95,000cy 23,000cy 72,000cy net cut    

Reach 3 79,000cy 56,000cy 23,000cy net cut    

Landfill Limits 289,000cy 29,000cy 260,000cy net cut    

*All volumes run using a cut factor of 1.0 and fill factor of 1.35 for best 
conservative estimate of earthwork balance during construction 

   

    

    
    

    
    

Concept B    
    

Region Cut Fill Net     

Reach 1 454,000cy 30,000cy 423,000cy net cut     

Reach 2 108,000cy 41,000cy 67,000cy net cut     

Reach 3 79,000cy 57,000cy 22,000cy net cut     

Landfill Limits 422,000cy 2,000cy 420,000cy net cut     

*All volumes run using a cut factor of 1.0 and fill factor of 1.35 for best 
conservative estimate of earthwork balance during construction 

    

    

    
    

    
    

Concept C    
    

Region Cut Fill Net     

Reach 1 423,000cy 26,000cy 397,000cy net cut     

Reach 2 108,000cy 41,000cy 67,000cy net cut     

Reach 3 79,000cy 57,000cy 22,000cy net cut     

Landfill Limits 385,000cy 2,000cy 383,000cy net cut     

*All volumes run using a cut factor of 1.0 and fill factor of 1.35 for best 
conservative estimate of earthwork balance during construction 

  

 
 

        
 
 

Janie Day Whitworth

From: Nicole Macaluso Millns <nmillns@wildlandseng.com>
Sent: Friday, December 8, 2023 3:34 PM
To: Jeff Tyburski; Janie Day Whitworth; Vicki Garlington; John Hutton
Cc: Robert Pratt; Eric Davis; Catherine Warner
Subject: RE: RBEP - Site Cut Fill Calculations

Follow Up Flag: Follow up
Flag Status: Flagged

All, here are the preliminary earthwork calcs broken out by Reach for each concept.  Please also see the noted volumes 
within the landfill area for each concept. 
 

Concept A       

Region Cut Fill Net    

Reach 1 330,000cy 155,000cy 174,000cy net cut    

Reach 2 95,000cy 23,000cy 72,000cy net cut    

Reach 3 79,000cy 56,000cy 23,000cy net cut    

Landfill Limits 289,000cy 29,000cy 260,000cy net cut    

*All volumes run using a cut factor of 1.0 and fill factor of 1.35 for best 
conservative estimate of earthwork balance during construction 

   

    

    
    

    
    

Concept B    
    

Region Cut Fill Net     

Reach 1 454,000cy 30,000cy 423,000cy net cut     

Reach 2 108,000cy 41,000cy 67,000cy net cut     

Reach 3 79,000cy 57,000cy 22,000cy net cut     

Landfill Limits 422,000cy 2,000cy 420,000cy net cut     

*All volumes run using a cut factor of 1.0 and fill factor of 1.35 for best 
conservative estimate of earthwork balance during construction 

    

    

    
    

    
    

Concept C    
    

Region Cut Fill Net     

Reach 1 423,000cy 26,000cy 397,000cy net cut     

Reach 2 108,000cy 41,000cy 67,000cy net cut     

Reach 3 79,000cy 57,000cy 22,000cy net cut     

Landfill Limits 385,000cy 2,000cy 383,000cy net cut     

*All volumes run using a cut factor of 1.0 and fill factor of 1.35 for best 
conservative estimate of earthwork balance during construction 

  

 
 

        

*All volumes run using a cut factor of 1.0 and fill factor of 1.35 for best conservative estimate of earthwork balance during 
construction
*The margin of error for these earthwork numbers is potentially 20% or more. These numbers should not be used as basis 
for decision-making between three scenarios.
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5. WESTERN BOULEVARD
PEDESTRIAN CROSSING

5. Western Boulevard Pedestrian Crossing

 A. Bridge Design Scenario A Assessment - Land Bridge

 B. Bridge Design Scenario B Assessment - Green Bridge

 C. Bridge Design Scenario C Assessment - Pedestrian & Bicycle Bridge
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BRIDGE DESIGN SCENARIO A
WESTERN BOULEVARD PEDESTRIAN CROSSING

Land Bridge Scenario A
The Land Bridge at Dorothea Dix Park is a major element of 
the Dorothea Dix Master Plan adopted by the Raleigh City 
Council 19 February 2019. The Land Bridge is will cross 
Western Boulevard and Rock Branch stream just south of 
Ashe Avenue. The Land Bridge will provide pedestrian and 
bicycle circulation at Rocky Branch Trail connecting Pullen 
Park and the broader city with Dix Park. 

The Land Bridge requires coordination with several projects 
on the boards including Realignment of Ashe Avenue, 
Western Boulevard Bus Rapid Transit (BRT) and Pullen to 
Baine water line. The BRT project proposes two BRT lanes 
to be centered running down Western Boulevard, with a 
signalized intersection at the realigned portion of Ashe 
Avenue. The Land Bridge would touch down at the Governor 
Morehead Campus which will require further coordination. 

A high level feasibility study was conducted by NCDOT 
in 2021 to look at potential options for a bridge crossing 
Western Boulevard from Governor Morehead School 
and Dix Park. NCDOT proposed a metal arch with 2 or 3 
barrels to accommodate the proposed BRT guidelines. A 
more traditional concrete type Land Bridge with end bents, 
concrete girders and concrete deck. This bridge type could 
be adapted to align with the Dix Park Master Plan goals for 
a ‘Land Bridge’ type pedestrian bridge. The general vertical 
clearance over Western Boulevard for either structure type 
would be a minimum 17.5’ over the travel lands to the low 
girder or structure. 

The Land Bridge will be the primary pedestrian and bicycle 
connection on the north end of the park, enhancing safety 
by separating pedestrian and bicycle circulation from vehicle 
traffic. The tunnels will be for vehicle traffic only. 

The Land Bridge will provide an opportunity to demonstrate 
the piedmont prairie providing habitat, source of food for 
pollinator species and a habitat corridor for migratory species. 
The Land Bridge will act as a ‘green roof’ for this section 
of Western Boulevard mitigating the effects of stormwater 
by capturing and cleaning runoff, decreasing the effects of 
urban heat island temperatures; becoming an icon for a 
greener and more resilient future.

Land Bridge Summary 
• Provides greater safety and connectivity
• Creates nearly (3) acres of native piedmont prairie 
 - Pollinators/food source
 - Habitat
 - Shelter
• Improves Stormwater Management
 - Increase stormwater runoff water quality
 - Decrease stormwater runoff quantity
• Urban Heat Island – temperature reduction
• Icon to a greener and more resilient future

Challenges 
• Impact to Stream Ecology – 
 - Reduced sunlight and precipitation at tunnel   
 crossing
 - Plants will not survive in the tunnel
 - Fauna habitat compromised
• Safety and visibility within tunnel crossing at stream

Opinion of Probable Cost- $25,000,000.00

Precipitation

Least permeability of 
light and rain to both 
Rocky Branch and 
Western Boulevard

Daylight
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BRIDGE DESIGN SCENARIO B
WESTERN BOULEVARD PEDESTRIAN CROSSING

Green Bridge Scenario B
The Green Bridge will be the primary pedestrian and bicycle 
connection on the north end of the park, enhancing safety 
by separating pedestrian and bicycle circulation from vehicle 
traffic. The tunnels will be for vehicle traffic only.

The Green Bridge in Scenario B has many similar features 
to Scenario A but with one clear difference – the stream 
crossing will be open and not tunneled. The vehicle 
circulation will be in a tunnel with the Green Bridge similar 
to Option 1 but crossing the stream the vegetated portion 
of the Green Bridge stops, providing an open crossing for 
pedestrians and bicycles. The stream is open to sunlight, 
precipitation allowing for a more natural stream system for 
flora and fauna. This open structure will also create a safe 
environment for pedestrians accessing the stream beneath 
the Land Bridge crossing.

Green Bridge Summary 
• Provides greater safety and connectivity
• Creates nearly (1.5) acres of native piedmont prairie 
 - Pollinators/food source
 - Habitat
 - Shelter
• Improves Stormwater Management
 - Increase stormwater runoff water quality
 - Decrease stormwater runoff quantity
• Urban Heat Island  - temperature reduction 
• Icon to a greener and more resilient future
• Enhanced and restored stream ecosystem for flora and 

fauna. 

Opinion of Probable Cost - $20,000,000.00

Greatest permeability 
of light and rain to 
Rocky Branch only

Precipitation

Precipitation & 
Sunlight penetrate 
to stream

Daylight
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BRIDGE DESIGN SCENARIO C
WESTERN BOULEVARD PEDESTRIAN CROSSING

Pedestrian & Bicycle Bridge Scenario C
The Pedestrian and Bicycle Bridge will be the primary 
pedestrian and bicycle connection on the north end of the 
park, enhancing safety by separating pedestrian and bicycle 
circulation from vehicle traffic. 

Scenario C is your traditional pedestrian and bicycle bridge. 
It provides for safe pedestrian crossing with no additional 
structure for plant material. Scenario C provides the optimum 
structure over Rocky Branch similar to Scenario B, with 
sunlight, precipitation and animal migration along the stream 
uninterrupted. 

Pedestrian & Bicycle Bridge Summary 
• Provides greater safety and connectivity
• Icon to a greener and more resilient future
• Enhanced and restored stream ecosystem for flora and 

fauna. 

Opinion of Probable Cost - $15,000,000.00

Greatest permeability 
of light and rain to both 
Rocky Branch and 
Western Boulevard

Precipitation

Precipitation & 
Sunlight penetrate 
to stream

Daylight
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6. APPENDICES
6. Appendices

 A. Project Schedule

 B. Existing Conditions Report

 C. The Creek - An Overview

 D. Data Gap Analysis
  1. Information needed for next phase of Design

 E. Dix Park Leadership Committee Engagement
  1.  Feedback/Minutes

 F. Dix Park Community Committee Engagement
  1.  Feedback/Minutes

  G. Raleigh Department of Transportation/ RDOT Engagement
  1. Summary/ Feedback/ Minutes

 H.  City of Raleigh Stormwater Engagement
  1. Summary/ Feedback/ Minutes

            I. Reach Detailed Summaries

 J. Precedent Trip Summary

 K.  Cost Opinion Summary

 L.  Environmental Site Assessment (ESA) 2023
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PROJECT SCHEDULE
APPENDICES A
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EXISTING CONDITIONS REPORT
APPENDICES B
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THE CREEK - AN OVERVIEW
APPENDICES C

C The Creek - An Overview
 

 A. History of Rocky Branch
  1. Site History Pre-1800s
  2. Site History Through the1800s
  3. Site History 1900 - 1970
  4. Site Overview 1970 - Today

 B. Neighboring Watersheds

 C. Site Inventory & Analysis
  1. Ecology 
   a. Streambed Conditions
   b. Soils
   c. Topography
   d. Landfill and Brownfield Boundary
   e. Landfill and Brownfield Property Implications
   f. Hydrology
   g. Vegetation Characteristics and Specimen Trees
   i. Wildlife Migration

  2. Site Experience 
   a. Utilities
   b. Vehicular Circulation
   c. Pedestrian Circulation
   d. Climate
   e. Auditory Experience
   f. Points of Interest

  3. Master Plan Implementation
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The hilly terrain typical of the  transition zone from the 
Coastal Plain to the Piedmont contributed to the formation 
of swales and creeks like Rocky Branch.  Prior to urban 
development, Rocky Branch followed a natural path as the 
water navigated through this small valley south of Raleigh, 
flanked with wetlands and forest cover.  As early as 1000 
BCE2, woodland culture indigenous peoples settled along 
rivers and streams in the Piedmont region, farming in “the 
rich fertile river bottoms.”3 The land on which Dix Park sits 
has been recognized as beloinging to the Coharie, Cherokee, 
Haliwa-Saponi, Lumbee, Meherrin, Occaneechi, Sappony, 
and Waccamaw Siouan, in a 2020 land acknowledgment 
and blessing.5

As colonialism took root, deforestation, such as that at Spring 
Hill Plantation, cleared the way for agriculture. By 1790, this 
massive 2,500-acre plantation was worked by the second 
largest population of enslaved laborers in Wake County.1 The 
plantation doubled in size while in operation, spanning south 
of Crabtree Creek to portions of Rocky Branch and Walnut 
Creek,1 transforming the character of the land through which 
these waters flowed. 

Project Boundary

WOODLAND TO PLANTATION
SITE HISTORY - Pre-1800s

1. Suzanne Turner Associates. Dix Park Master Plan, Discovery 
Phase: Historical Data Report. Historical Data Report, Dec. 2017.

2.  “North Carolina American Indian History Timeline.” 
Ncmoha.com. 2016. North Carolina Museum of History. www.
ncmuseumofhistory.org/american-indian/handouts/timeline. 
Accessed 02 October 2023.

3. Harris, Ron. “Indian Arrowheads of the Piedmont: What 
these ancient artifacts reveal about  North Carolina’s earliest 
inhabitants.” carolinacountry.com. September 2003. www.
carolinacountry.com/carolina-stories/indian-arrowheads-of-the-
piedmont. Accessed 30 November 2017. 

4. Drayton, B. Map of the Rebel Lines at Raleigh N.C. U.S. 
National Archives and Records Administration.

5. Explore Dix Park: Interpretive Signage. “Historical Signage 
Virtual Exhibit ,” August 6, 2021. https://storymaps.arcgis.com/
stories/398c93bff75f41f58f82654d8fe855b7. 

Spring Hill Plantation
Late 1700s

The Spring Hill House remains as a 
remnant of a once massive 2500 acre 
plantation. 1

Historic Wetlands4

Possible Indigenous Settlements
Late 1700s & earlier

For nearly 3,000 years,2  woodland culture 
indigenous peoples settled along rivers and 
streams in the piedmont, farming in “the rich 
fertile river bottoms.” 3

Historic Forests4

City of Raleigh 1792

Rocky Branch
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By the 1840s much of the original Spring Hill Plantation had 
been divided among descendants, with a portion sold for the 
opening of Dorothea Dix Hospital.  Founded in 1850 to treat 
patients struggling with mental health, the hospital diverted 
water from Rocky Branch for washing, lavatories, steam, 
and fire suppression, while drinking water was supplied by a 
nearby spring.2 The hospital grounds played an integral role 
in treatment by employing therapeutic methods rooted in 
farming, gardening, and passive recreation in nature.1 Though 
charitable in its ambitions, the hospital utilized multiple forms 
of unpaid labor to build and maintain the hospital grounds. 
Enslaved laborers were employed to build the hospital, 1 
and maintenance of the grounds and surrounding landscape 
regularly fell to patients without pay.2

When the Civil War broke out, about 260 enslaved laborers 
were forced to construct a massive earthwork that fortified 
Raleigh against the Union army,4 running through the hospital 
grounds and Rocky Branch.3 In April of 1865, an army of 
17,000 camped along this earthwork, “around the asylum 
from Rocky Branch southwest to Rhamkatte Road,” named 
Lake Wheeler Road, today. During the war, a number of 
soldiers became hospital patients, suffering from conditions 
described as “war excitement.” 2

Just three years later, the state legislature adopted a 
constitution that provided the state’s first prison, located on 
the north side of Rocky Branch. The prison continued the 
practice of unpaid labor by leasing inmates for work.5 In 
1879, inmates widened and deepened the canal of Rocky 
Branch to improve the hospital’s water supply.2 Development 
upstream began polluting Rocky Branch and the hospital 
wells by the end of the century, resulting in documented 
typhoid outbreaks.2 As human manipulation of the creek 
continued, the water quality and ecological health diminished.

1. Suzanne Turner Associates. “Dix Park Master Plan, Discovery Phase: 
Historical Data Report.” Historical Data Report, December 2017.

2. O’Rorke, Marjorie Lehman. Haven on the Hill: A History of North 
Carolina’s Dorothea Dix Hospital. Raleigh: Office of Archives and History, 
North Carolina Dept. of Cultural Resources, 2010.

3. Drayton, B. “Map of the Rebel Lines at Raleigh N.C.” 1865. 8 in. = 1 
mile. U.S. National Archives and Records Administration.

4. Raleigh News & Observer, 1935.

5. “History of NC Prisons - Part 1.” Accessed October 25, 2023. https://
www.doc.state.nc.us/admin/page1.htm. 

Cemetery
1859

Project Boundary

Boulder engraved 
by Union Soldiers
1865

Central Prison
1884

NC Rail Road
1849

Nurse Housing

Hospital
1856

Earthwork Fortification1

1860s

Constructed by enslaved laborers to 
defend Raleigh from Union troops2

City of Raleigh 1857

Rocky Branch

City of Raleigh 1792

EXTRACTING WEALTH & WELLNESS
SITE HISTORY - Through the 1800s
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As Raleigh’s urban core continued to expand in the 20th 
century, Rocky Branch became increasingly neglected. In 
1956, the hospital entered into an agreement with the city to 
permit the use of an area adjacent to the creek and wetlands 
as a landfill for the city’s refuse. Over the next 15 years the 
landfill rapidly grew, continuously pushing the path of Rocky 
Branch farther north. The landfill eventually surrounded the 
hospital cemetery on three sides.1 The cemetery suffered 
damage from the landfill operations, vandalism, erosion, and 
lack of funds for maintenance. The cemetery closed in 1972 
in a neglected state with exposed caskets and subsided, 
unmarked graves. 

The landfill operations ceased in 1972, when it was 
discovered that the landfill could not be upgraded to meet 
current standards.1 Reports indicated that the landfill was 
situated in a “marshy, low area...” where there was “no 
suitable separation of waste from ground water; furthermore, 
the site received runoff from adjacent higher ground.”3 In 
1978, Rocky Branch was designated as “the most polluted 
urban stream in North Carolina” by the N.C. Division of Water 
Quality.4

Project Boundary

1. Suzanne Turner Associates. “Dix Park Master Plan, Discovery Phase: 
Historical Data Report.” Historical Data Report, December 2017.

2. “244 DOROTHEA DIX HOSPITAL CEM Wake County North Carolina 
Cemeteries.” Accessed October 27, 2023. https://cemeterycensus.com/nc/
wake/cem244.htm.

3. “Old City Landfill Information.” City of Raleigh Research Information. 31 
August 1973. 

4. Coastwatch. “Restoring Inland Streams, Renewing Coastal Waters.” 
Accessed October 4, 2023. https://ncseagrant.ncsu.edu/4. coastwatch/
previous-issues/2002-2/autumn-2002/renewing-coastal-waters/.

5. Office of Chief Engineer. “Right-of-Way and Track Map; Norfolk 
Southern R.R. Main Line - Wester Division Station 0+00 to Station 
105+60.” Norfolk, VA, June 30, 1914.

City of Raleigh 1930-1949

City of Raleigh 1950-1959

INCREASED URBANIZATION & POLLUTION
SITE OVERVIEW - 1900 to 1970s

Cemetery Closes
1972

Landfill
1960s

Landfill
1957

Landfill Closes
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Raleigh, Charleston, and Southern Railroad
1912
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After decades of pollution and neglect, movements began 
to restore  Rocky Branch and Dix Park. Following its 
closure, the City capped and seeded the landfill with plans 
to intercept “surface run-off by terracing, dikes, and ditches; 
thereby, controlling the movement of water into the stream 
to prevent further erosion of stream banks.”2 Later in 1997, 
the area was converted into soccer fields, though issues with 
erosion and subsidence continue.1 A group of volunteers 
began to restore the cemetery in 1991, working to identify 
and mark the graves. 1 The hospital officially closed in 2012 
was converted to offices for the NC Department of Health 
and Human Service.3

Throughout the 1960s and ‘70s, the national environmental 
movement gained momentum, with landmark legislation 
passing to protect air quality, water quality, and endangered 
species. In the early 1980s, North Carolina became known 
as the birthplace of the environmental justice movement, with 
protests siting a state landfill in the predominantly African-
American community of Warren County.4 In the late 1980s 
the state developed a water quality management plan, that 
led to three-phase restoration plan for Rocky Branch, with 
the first phase completed early 2000s.5

Despite increased environmental awareness, urban 
demands continue to put pressure on Rocky Branch. The 
construction of Western Boulevard in the mid 1990s, and 
later expansion not only required “the relocation of Rocky 
Branch Creek,”6  but also cut off access to the creek for city 
neighborhoods. 

As the 2017 Dorothea Dix Park Master Plan illustrated, there 
is inherent potential in this section of Rocky Branch to serve 
as a Gateway, a fluid threshold between downtown Raleigh, 
Dorothea Dix Park, and south to Walnut Creek and Dix Edge 
Area7. 

1. Suzanne Turner Associates. “Dix Park Master Plan, Discovery Phase: 
Historical Data Report.” Historical Data Report, December 2017.
2. “Old City Landfill Information.” City of Raleigh Research Information. 31 
August 1973. 
3. Explore Dix Park: Interpretive Signage. “Historical Signage Virtual 
Exhibit ,” August 6, 2021. https://storymaps.arcgis.com/stories/398c93b-
ff75f41f58f82654d8fe855b7.
4. U.S. Department of Energy, Office of Legacy Management. “Environ-
mental Justice History.” Accessed October 27, 2023. https://www.energy.
gov/lm/environmental-justice-history.
5. Coastwatch. “Restoring Inland Streams, Renewing Coastal Waters.” 
Accessed October 4, 2023. https://ncseagrant.ncsu.edu/4. coastwatch/
previous-issues/2002-2/autumn-2002/renewing-coastal-  
waters/.
6. “North Carolina Dorothea Dix Property Study Commission Interim 
Report to the Joint Legislative Commission on Governmental Operations 
of the 2003 General Assembly” 20 April 2004. 
7. City of Raleigh Planning and Development. “Dix Edge Area Study: 
Connecting Communities. Shaping a Shared Future.” 07 December 2023
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Rocky Branch begins about 2 miles northwest of Dorothea 
Dix Park at Meredith College, then flows southeast through 
NC State University’s Main Campus to Western Boulevard 
where the Boulevard and Rocky Branch run roughly parallel 
to Dorothea Dix Park.

Dorothea Dix Park’s mile-long stretch of Rocky Branch has 
benefited from previous restoration efforts within the North 
Carolina State University campus that helped to improve the 
current water quality of the Branch as it flows through the 
Walnut Creek Watershed to the Neuse River. 

SITE OVERVIEW 
NEIGHBORING WATERSHEDS
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The Rocky Branch project lies within the Raleigh Belt 
geologic formation of the Piedmont physiographic province. 
This area is generally characterized by gently rolling hills and 
low ridges, containing granite, gneiss and schist.  There are 
several instances of shallow, exposed bedrock throughout 
the project site, occurring both within channels and the 
floodplain.

Rocky Branch will be divided into three stream reaches to 
address the major stressors and opportunities for uplift in 
each area. These reaches are indicated on the below graphic 
and will be described in further detail later within this report. 

The Reach 1 streambed is defined by multiple culverts, 
including the Ashe Avenue one with a perched existing 
condition that greatly impedes fish passage.  The alignment 
of Reach 1 has historically been influenced by the landfill 
and potential impacts to sediments and surface water will 
need to be evaluated for the restoration process. The Reach 
1 channel is consistently lined with rip rap and concrete 
debris, evidence that much of this was placed to remediate 
ongoing bank failure.  The lower section of Reach 1 also 
contains considerable sediment deposits, likely due to the 
low slope conditions. 

Reach 2 crosses Western Boulevard via a culvert where it 
then flows through a segment of Central Prison parcel in a 
concrete flume.  It quickly returns to the Dix Park campus via 
another culvert beneath Western Boulevard.  While reach 
2 is  channelized between Western Boulevard and a steep, 
rocky slope on the south bank, it remains mostly stable with 
only isolated areas of moderate instability.   

The Reach 3 streambed is the most secure and most natural 
of the three.  While the channel is generally very stable, it is 
still lined with rip rap and concrete.  Due to the low bank height 
ratio, the stream is able to more frequently flood into the 
adjacent floodplain, reducing concentrated energy and shear 
stress on the streambed. There are also several bedrock 
glides, which provide precedents for the implementation of 
such features within the proposed alignment and designs. 

Existing conditions such as streambed, channel width, valley 
width, bank height ratio, and adjacent features were all taken 
into account during the development of stream alignment 
scenarios for each reach. Where conditions allow and are 
favorable to consider more significant realignment, such 
moves were proposed.  In other cases, where conditions are 
more constrained the proposed alignment may more closely 
resemble current stream morphology.

Downstream Referenced Bedrock: 
informs the designs’ navigation of topography within the 
stream channel - using exposed bedrock, or imitation 
thereof, to step down in elevation and aerate the water while 
still allowing for fish passage. 

INVENTORY & ANALYSIS: ECOLOGY
STREAMBED CONDITIONS
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An understanding of the characteristics of the site’s soils, 
hydrology, and environmental conditions informs the overall 
design approach and allows the design team to respond 
to historical factors such as wetlands, agricultural land, a 
landfill, and a neighbor to Western Boulevard. 

Soils mapped for the site include the following:

Ur - Urban land complex in Reach 1 - is a ‘miscellaneous’ 
undefinable -  soil type that corresponds to area impacted 
by Western Blvd development and the pre-regulatory  landfill 
on site.

PbD - Pacolet Urban Land complex - 30-40% of this soil type 
consists of  ‘miscellaneous’ urban land, with the rest typical 
of interfluves on uplands and  showing evidence of parent 
material.

WaE - Wake Rolesville Complex - This ‘very rocky’ and 
‘excessively drained’ soil type makes up the majority of the 
soils within Reach 2 - between the Railroad and Boylan Ave, 
where the steep banks are visibly rocky. 

Cha - Chewacla and Wehadkee soils are most clearly 
remnant of this stream corridor’s historical conditions, as 
seen on Site’s History : 1800s and earlier, where wetlands 
flanked the stream along its course.

Typical household waste items and soil from City construction 
projects has been placed in the the footprint of the landfill. 
Additional assessment of placed materials is needed to 
confirm and further evaluate soil types across the site in 
support of the restoration project.

ChA
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The varying topography within Dix Park is one of the defining 
factors of the site’s character and, while becoming a barrier 
in some areas, also contributes to stunning views and 
vistas. The High Point with a Northwest view, formed by the 
accumulation of construction waste material within the pre-
regulatory landfill, offers one of the best views of Raleigh’s 
skyline. While the view is available, it is not necessarily 
accessible, due to the topography illustrated below as well 
as the lack of accessible paths to this asset (p. 21). 

The areas of deep orange in this diagram represent slopes 
of greater than 15%, which to the southeast of the site, 
making up the Grove, forms a Raleigh-favorite Sledding 
Hill. Areas where these steep slopes present opportunities 
for improvement are along Rocky Branch itself, where the 
stream has been pushed into a very narrow and steep valley 
along Western Boulevard, as well as along the railroad that 
bisects the site and presents a barrier to pedestrians moving 
through the site.

Stream Banks of Steep Slopes:
Rocky Branch has been forced into a narrower and steeper 
channel over time. While the stream is stable in such a 
condition between the railroad and Boylan Ave., such a 
narrow channel can act as a chute, not allowing Rocky 
Branch the width to slow its flow,  resulting in further erosion 
where the banks are not armored (with rip rap, construction 
debris, boulders). 

Railroad Embankment:
The railroad, and the probability of needing to maintain 
railroad operations during construction, present one of 
the greatest barriers to restoring the stream to meanders 
within the Dix Park property. The stream flows +/- 40’ below 
the elevation of the railroad, which speaks to the dramatic 
topography in this section of the stream. 

The Grove:
The hillside of the Grove defines the floodplain of this lower 
length of Rocky Branch, forming the wall of an earthen bowl 
and allowing the stream room to meander and flood. The 
topography is remnant of the historic wetlands and inspires 
further enhancement and restoration of such a landscape. 
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So identified within the 
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Project Boundary

Pullen Park

Ridge line

A 56-acre pre-regulatory landfill covers the majority of the 
northwestern portion of the Site, with its northern boundary 
bulging towards Rocky Branch. Outside of being used for 
former agricultural purposes and as a former municipal 
waste landfill (~1956-1972), construction and demolition 
waste, including soil, was reportedly placed or stockpiled 
on the landfill from various City projects beginning in 
the 1980s through the early 2000s. Extensive historical 
assessment performed on the landfill identified the location 
and concentration of contaminants in soil, sediment, surface 
water, groundwater and soil gas in connection with NCDEQ 
PRLU regulatory requirements as documented in NCDEQ 
files (p. ii, ESA Executive Summary; Appendix J). 

As recorded in the Environmental Site Assessment and 
explained in Chapter 5, there remain unknowns regarding 
the type and depth of the contents in the landfill. Study of 
the landfill revealed it is possible to cut into the material and 
relocate it, to expand the creek’s floodplain. The implications 
of the various degrees of interfering with the landfill are 
investigated within this report, as well as the opportunities 
that arise for restoration and preservation of the systems 
involved (soil, stream, groundwater).  There is work to be 
done to protect the longevity of the park and health of the 
stream, and the wealth of landfill assessment activities 
conducted to date will support stream restoration work.

While multiple soil constituents (metals, Volatile Organic 
Compounds, semi-volatile organic compounds, and general 
chemical components) exceed Residential and Industrial 
Preliminary Soil Remediation Goals, as discussed within 
CDM Smith’s 2017 REMEDIAL INVESTIGATION SUMMARY 
REPORT, 

Restoration work for all three reaches will need to be 
conducted under applicable North Carolina Department of 
Environmental Quality (NCDEQ) regulations. Work within 
the boundaries of the landfill (Reach 1), will be managed 
under the NCDEQ Division of Waste Management (DWM), 
Superfund Section, Inactive Hazardous Sites Branch (IHSB), 
Pre-Regulatory Landfill Unit (PRLU). Work for the majority of 
Reaches 2 and 3 fall within the boundaries for a portion of 
the Dorothea Dix Brownfield Property and will be managed 
under the NCDEQ DWM Brownfield Redevelopment Section 
(BRS) Program. 

Due to the nature of the work, both of the NCDEQ 
regulatory agencies named above will need to be engaged 
in a coordinated fashion to develop technical strategies to 
manage landfill waste, leachate, gas, soil, surface water, 
sediment, and groundwater in a manner that is protective 
of park visitors, area residents, and the environment. As 
described in the following pages, additional testing and 
assessment of site conditions will be needed to support the 
development of technical plans and designs for NCDEQ 
review and approval. 

See Chapter 5 Landfill and Site Reuse Concept Development 
and Appendix, part D Environmental Site Assessment for 
more information. 
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The extensive assessments of the environmental conditions 
of the landfill are documented in the Limited Environmental 
Assessment Report (ESA) presented in Appendix K. 
Because the landfill was a household waste depository, 
relatively low levels of contamination are present in  waste, 
soils and underlying groundwater. Additionally, due to the 
age of the landfill, the amount of landfill gasses from the 
ongoing natural degradation of the waste has decreased 
over the years. 

Although the Rocky Branch restoration project will only 
disturb a portion of the landfill, the nature of the work in 
combination with regulatory requirements will require the 
development of strategies to manage environmental risks 
for the entire landfill. Environmental risks associated with 
the presence of contaminants in the underlying landfill 
waste, soils, groundwater, gasses from the ongoing natural 
degradation of the landfill waste, surface water, and sediment 
(environmental media) will need to be managed for the entire 
footprint of the landfill in order to be protective of the surface 
waters of Rocky Branch, downstream residents, and park 
visitors. 

As the landfill continues to naturally biodegrade, materials 
will continue to settle in the subsurface resulting in ground 
surface elevation changes. Due to the variability of waste in 
the landfill, certain wastes will degrade and behave differently 
and cause the overlying land to settle at different rates. Total 
and differential settlement will need to be managed when 
developing designs for the restoration of Rocky Branch and 
closure of the landfill.

As described in the ESA, no known environmental conditions 
were identified for the Rocky Branch enhancement portion 
of the Dorothea Dix Brownfield Property with the exception 
of possible impacts from the adjacent landfill property. 
The proximity of the landfill to Reaches 1 and 2 create the 
potential for contamination to migrate off the landfill. Potential 
impacts are most likely to occur on the portion of Reach 2 
that lies next to the landfill. Because of these conditions and 
since a portion of the restoration project (Reaches 2 and 3) 
lie within the Dorothea Dix Brownfield Property, regulatory 
requirements will apply for managing environmental media 
for Reaches 2 and 3. The project area within the Brownfield 
Property will require additional testing and the preparation 
of plans and designs for regulatory review and approval to 
document that the work is being conducted in a manner 
that is protective of park visitors, area residents, and the 
environment.  

Evaluation of properties adjacent to and in the vicinity of the 
Dorothea Dix Park and Rocky Branch did not identify the 
presence of environmental conditions that could significantly 
impact the project. Several adjacent properties with known 
or potential contamination were identified, including the 
Circle K gasoline station near Pullen Park, would need to be 
considered for off-site construction activities, such as final 
placement of the land bridge. ESA findings confirm previous 
concepts that management of landfill conditions will be the 
primary environmental focus for the restoration project.

Electromagnetic Geophysical Survey
9810Hz in-Phase Data

See Appendix J, ESA; CDM Smith’s 2017 REMEDIAL 
INVESTIGATION SUMMARY REPORT
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The Rocky Branch runs along the northern edge of the 
Dorothea Dix Park site and sits considerably below the 
elevation of Western Boulevard. The contributing upstream 
drainage area is west and north of the site and includes 
approximately 167 acres of the park itself.  Offsite drainage 
basin includes significant areas.  To the west of Dix Park, 
the campus of NC State University contributes significantly 
to the hydrology that is conveyed through Rocky Branch, 
as does Pullen Park, Governor Morehead School, Central 
Prison, Boylan Heights Neighborhood and the adjacent 
Western Boulevard to the north. In general, areas within Dix 
Park north of the central ridge line on which the majority of 
the site’s buildings are located drain downhill  towards Rocky 
Branch.  
 
While much of the runoff is conveyed as surface flow to Rocky 
Branch, there are many locations where existing outfall 
structures permit the flow of concentrated runoff to enter the 
creek with little to no dissipation or treatment, occurring both 
along the southern and northern banks. This presents the 
potential for significant stormwater control improvements 
that will address future new park development as well as 
existing conditions.  Unique to the project is an opportunity to 
implement such stormwater measures as large scale, highly 
functional amenities for Dix Park.  
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The Rocky Branch corridor is heavily vegetated in most 
instances, consisting of a diverse palette of young and mature 
trees, and a relatively thick cover of understory vegetation.  
Much of the understory vegetation contains invasive species, 
which will require careful and strategic management plans to 
remove and prevent regrowth.

While a project of this undertaking with the ambitious goals 
of realigning a stream corridor and widening a floodplain will 
require significant earthwork, it must strategically balance this 
with the selective protection and preservation of vegetation.  
There are numerous locations within the Rocky Branch 
corridor where existing heritage trees and significant stands 
of mature trees should be carefully factored into the design.  
Whether it’s the realigning of Rocky Branch, regrading for 
improved or new pedestrian and multi-use circulation, or 
excavation and earthwork involved in developing stormwater 
control measures, the design team and City will need to 
consider and evaluate existing vegetative conditions to 
determine what is best for the project.

In many cases the design may be able to minimize impacts, 
work within tighter constraints, and therefore preserve 
mature vegetation.   While maximizing the amount of tree 
preservation is certainly ideal, it may not be feasible or in the 
overall best interest of the broader project goals in specific 
circumstances.  In these cases, it may be in the best interest 
to selectively remove vegetation, even mature wooded 
areas, to provide an optimal stream alignment and floodplain 
condition.  In these situations, the existing vegetation can still 
inform the design.  The timber harvested from the site can 
be reused for various site elements. Cues can be taken from 
existing species and plant communities within the Rocky 
Branch corridor and planting palettes can be implemented 
that pay tribute to these plant communities.

40” Red Oak:
Where the ideal stream realignment allows, established 
trees will remain. This Oak at Rocky Branch’s entrance to 
the Park is likely one such specimen.

Cucumber Leaf Magnolia:
A Star in the park and along the Stream. 

The Grove Wall:
20”-30” Oaks - all to remain
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While Rocky Branch has historically been channelized 
and relocated to the edge of the valley, directly adjacent 
to Western Boulevard, the existing in-stream habitat is not 
severely degraded  and included a combination of riffles 
and pools within the assessment reach (See 7.0 Appendix B 
Existing Conditions Report).

Wildlands Engineering, through biological sampling, found 
that the overall North Carolina Index of Biological Integrity 
(NCIBI) rating for this +/- 1 mile of Rocky Branch is “Good”. 
No ‘intolerant’ species were recorded, nor the more sensitive 
species whose presence indicates Excellent to Good Quality 
Water.  The lack of diversity and abundance within the 
studied area could be due to lack of suitable habitat and/or 
poor water quality.

The culverts at Ashe Avenue and Western Boulevard form a 
fish passage barrier, prohibiting fish from swimming further 
upstream to spawn. One element of ensuring a healthier 
waterway would be to remove all fish passage barriers where 
possible. This culvert at Ashe Ave is the primary barrier 
within the Site, with a vertical drop of 8’, an unswimmable 
condition. 

The existing diverse and dense vegetation provides habitat 
for pollinators and multiple bird species. As mentioned, 
Oaks and Sycamores line the stream, providing habitat 
and food for some of the greatest number and diversity of  
Lepidoptera (butterflies/moths). Further, the rich life the trees 
support, along with a dense understory and activated soils 
that provide further nourishment and security for the micro 
and macro biologies on site. 

Restoration efforts are expected to improve habitat and water 
quality, which would result in potential increase in diversity 
and abundance of the fish, birds, reptiles, amphibians, 
mammals and macroinvertebrate communities.
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UTILITIES
INVENTORY & ANALYSIS: SITE EXPERIENCE

Rocky Branch and the many utilities serving this area of 
Raleigh share a common corridor, with minimal distance 
between the stream channel, underground utilities, and 
Western Boulevard. In many cases, the utilities are old, 
fragile, and due for repair and replacement.  

In multiple locations, pipes cross the stream, airborne. The 
City’s infrastructure becomes a part of the riparian systems, 
protruding from the banks like fallen trees throughout the 
site, bridging the channel. 

In restoring Rocky Branch, there is opportunity to repurpose 
utility infrastructures, or at least reframe the park visitor’s 
perception of the utilities by making the typically hidden 
infrastructures into visible systems to study alongside a 
restored stream recovering from the burdens imparted over 
time.

Stormwater outfalls and sanitary sewers have been studied 
for potential relocation or for capture and treatment in the 
designs:

Stormwater Outfalls:  Pipe Outlets along the stream release 
stormwater straight into Rocky Branch. In some cases, the 
outfalls are partly up an embankment and the water therefore 
has an opportunity to filter before hitting the stream. Where 
major topography change and outfalls coincide, there’s 
opportunity use the grade change to treat the water before 
it reenters Rocky Branch. In areas of flatter topography are 
opportunities for larger water features reminiscent of the 
site’s historical wetlands.

Outfalls above proposed stream grade: are likely to remain in 
place, if not daylit sooner. In these locations, there is potential 
for stormwater treatment to become an amenity for the park, 
a location to showcase regional ecologies and potentially 
form a gateway to not only the park, but to understanding 
the larger watershed. 

Outfalls too Low: In locations where the outfalls are too low 
or too close in elevation to the stream bed, the pipe will likely 
need to be raised or otherwise reconfigured for the purpose 
of the enhancement project. 

Reset Sanitary Sewer: Relocating these lengths of sanitary 
sewer to Western Boulevard  would allow for the best 
realignment of the stream. 

Sanitary Sewer Crossings: Two pipes crossing Rocky 
Branch west of Boylan Road, forming a ‘V’, cross at stream 
bed elevation and can likely stay as they are. The stream is 
stable here in its narrow channel. The three scenarios reflect 
that and use the topography to help restore and enhance the 
stream without requiring relocation of the sewer crossings.
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Dorothea Dix Park currently favors the driver, with asphalt 
roads and sparse sidewalks forming the circulation on site.  
As the site developed, the goal was not always to have people 
meander through the site, but to get from point to point by car 
and then leave.  As a park, the site can benefit from some 
of these pathways and intersections already in place and 
use them towards a goal of a more connected system. The 
following scenarios complement the City’s previous studies 
of potential methods of navigating the barriers that the auto-
focused infrastructure presents. 

Umstead Drive bisects the park East - West, connecting the 
otherwise disjointed park across the barrier of the railroad. 
The Rocky Branch Enhancement Project treats the current 
points of access as gateways to the Branch system, to the 
park, and connects them back to Umstead Drive (and the 
Loop as depicted in the Master Plan). 

Western Boulevard effectively gets drivers into and out 
of Raleigh. It also, unfortunately, is the primary barrier 
between connecting Dix Park and its neighbors to downtown 
Raleigh. Along with connecting to proposed transportation 
advancements (Wake BRT)and existing pedestrian 
connections, the following scenarios propose networks 
of pedestrian circulation that cross barriers Raleigh’s 
infrastructure can impose. 

Some key access points and potential gateway areas are the 
bus stop locations, existing and as proposed within the Wake 
Bus Rapid Transit 15% Design plans. Both the proposed and 
existing stops are located in relatively close proximity to key 
traffic intersections, which helps concentrate access into 
the park into a few key areas. The following scenarios use 
these points as anchors for the proposed site circulation that 
brings people into the park and into engagement with Rocky 
Branch.

Existing Roads as Groundwork: The roadways that have, 
over time, effectively led folks into the Park’s former programs 
provide, in instances, a foundation for proposed circulation. 
The Master Plan incorporates some of these roadways as 
paths - The Loop, for instance, that builds off of Umstead 
Dr. and becomes a backbone for further connections.  The 
following scenarios continue this effort of utilizing the existing 
circulation that works for the park, while connecting back to 
the Master Plan’s proposed overall Park circulation.

Missed Connection: As identified in  previous studies - the 
Master Plan and  Raleigh Planning and Development’s Wake 
BRT: Western Blvd Corridor Study; Urban Design Report - 
the Intersection of Ashe Ave and Western Blvd. presents a  
great opportunity  to reimagine the Rocky Branch channel 
and pedestrian navigation. 
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PEDESTRIAN CIRCULATION
INVENTORY & ANALYSIS: SITE EXPERIENCE

The Dix Park site is vehicle-focused with a limited network of 
sidewalks and greenways. Until more recently, Dix Park has 
not been a park - pedestrian circulation through the site has 
not been an emphasis of the entities historically occupying 
the buildings on site. This has resulted in both the pedestrian 
and stream being relegated to the edge. There is opportunity 
to bring both into the park.  

The Rocky Branch Greenway, which runs parallel to the 
creek, does provide connections to the east and west 
connecting Dix Park to other key destinations such as Pullen 
Park and Walnut Creek Wetland Center.  The restoration and 
enhancement of the creek provides opportunities to create 
a new system of bicycle and pedestrian infrastructure that 
encourages interaction with the stream and related program 
in support of the park visitor’s experience, all while enhancing 
existing connections.
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CLIMATE
INVENTORY & ANALYSIS: SITE EXPERIENCE

The site’s topography, solar orientation, prevailing breezes, 
and vegetation are key drivers of the microclimactic 
experience of the Site. 

Starting from the Northwest, it is cooler and shadier along 
the Greenway. The dense vegetation that occupies this 
area provides shade for the Greenway north of the stream. 
The open fields just north west of the railroad and where 
the sunflower field is today are the contrast. The orange 
areas below have greater exposure to the sun, and are 
generally more open. The vegetation is more sparse and the 
topography is relatively flat.

As the pedestrian paths throughout the Park are limited, 
the current primary pedestrian experience of the Park is 
the Greenway, which,  for the majority of its length within 
the park has canopy coverage.  As canopies open closer 
to intersections with Western Boulevard and the floodplain 
widens on the south east end with few trees lining the 
greenway, the User experience is more open and exposed 
to views into the Park or across potential amenities. 

This spectrum of Exposed to Shaded conditions along 
the existing stream corridor are reflected in the proposed 
Scenarios that enhance opportunities for forested reprieve 
and those for open gateways to the park. The major open 
areas in the diagram below correspond to the High Point with  
a View, the play and sunflower fields and their view into the 
Park, The Visitor Center, and the floodplain just north of the 
Grove. These areas are defined by that character and have 
great potential as the major gateways into Dix Park. 
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AUDITORY EXPERIENCE
INVENTORY & ANALYSIS: SITE EXPERIENCE

Western Boulevard contributes the most noise to the 
experience of Rocky Branch and the northern edge of 
Dix Park. The auditory experience is much louder as the 
greenway nears Western Boulevard and the intersections 
with it. Where the Greenway is distanced from Western 
Boulevard corresponds to the areas of lower decibel depicted 
below.  Distance is the primary method of separating the 
park user from the exposure to Western Boulevard’s noise.

The proposed scenarios leverage that distance from Western 
Boulevard by providing multiple paths connecting the stream 
and programs throughout the site, adding complexity and 
depth to the auditory experience of Rocky Branch.  While 
supplementing with variations in grade and vegetation 
buffers aid in muting the sounds of the traffic, distance from 
the source of the sound is the primary factor. Restoring 
the stream provides opportunity to introduce diversity into 
the existing soundscape. Examples of this are enhancing 
streambed conditions that produce different soundscapes, 
like bedrock glides or step pools that result in small falls and 
the sounds of water traversing that grade change. Restoration 
and reintroduction of habitats will also add additional layers 
of sounds to the experience of Dix Park, as songbirds find 
refuge in the replanted or enhanced buffers, and spring 
peepers find homes in potentially restored wetlands.
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POINTS OF INTEREST
INVENTORY & ANALYSIS: SITE EXPERIENCE

One of the primary assets of the Dix Park experience are the 
views to the surrounding cityscape and downtown Raleigh. 
The High Point with a View atop the landfill and Harvey Hill 
provide spectacular views of the Raleigh Skyline. Part of 
honoring that visual connection will be providing accessible 
pedestrian connectivity throughout the project site, opening 
the gateway to a broader public. Especially with the 
implementation of some elements of the Master Plan to date 
and some already active spaces throughout the park (dog 
park and playgrounds by the Magnolia Room, southwest of 
the sunflower field), Dix Park has many amenities. What the 
site analysis shows is that its connections between these 
amenities and the Park’s surroundings that are lacking, 
where there’s opportunity for improvement. All three design 
scenarios propose circulation patterns that connect the City 
of Raleigh with not only Rocky Branch, but to the current and 
future points of interest within the site. 

Ra
ilro

ad

Project Boundary

NCSU Centennial Campus

Magnolia Room 
Picnic Area
Playground
Pollinator Hotel

Holy Name of Jesus Cathedral

Pu
lle

n P
ark

Vie
w 

to 
NC

SU
 Be

ll T
ow

er

Pullen Park

Ridge line

Pullen Park

Central 
Prison

Western Blvd.

Lake Wheeler Road

Downtown Raleigh

Rock of Civil War era

Greg Poole, Jr. All 
Faiths Chapel

Governor Morehead School

View to Downtown Raleigh

Shaw University

Chavis Community Center

The Grove

3 Stone Houses
Visitor Center

Art Graffiti

Hospital Harvey Building

Downtown Raleigh

S Saunders St.

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

217216



MASTER PLAN IMPLEMENTATION

Task 2 of The Rocky Branch Enhancement Project 
evaluates the feasibility of transforming the degraded 
urban Rocky Branch into an engaging, vibrant, and 
resilient waterfront amenity. This involves navigating 
combined efforts of stream restoration and landfill 
reuse as well as landbridge scenarios in efforts to 
create spaces that are reflecting the Core Principles 
of the Dix Master Plan: “Open up and connect”, 
“Build from what is there” and “Offer something for 
everyone”.  The primary objectives of Task 2 were to 
evaluate the proposed plan for The Creek landscape 
as presented in the Dix Park Master Plan which 
includes a meandering channel, improved floodplain 
bench, adjacent stormwater wetlands and ponds, park 
program spaces, fields and meadows, native riparian 
vegetation, Western Boulevard land bridge crossing, 
and a greenway system.  Task 2 proposes and 
evaluates three different scenarios that meet the goals 
of the Master Plan and provide similar programming 
and stream engagement, yet vary both in terms of 
level of intervention and cost.  
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DATA GAP ANALYSIS
APPENDICES D

Existing Soil Stockpiled Soil Cover Soil Landfill Waste

1 N/A
Collect landfill waste samples to 

evaluate waste management

Collect landfill gas samples to 
evaluate soil gas concentrations 
in landfill waste unit to support 

design of landfill cover and 
ventilation system 

2 N/A N/A

3 N/A N/A N/A N/A N/A

1 N/A N/A

Sample final surface soils for prior 
to occupancy to confirm that 
surface soils meet applicable 

regulatory reuse requirements

N/A N/A
Landfill gas mitigation system 

testing and pre-occupancy 
sampling

N/A

2 N/A N/A N/A N/A N/A N/A

3 N/A N/A N/A N/A N/A N/A

1 N/A N/A N/A N/A
Long term compliance monitoring 

of landfill following closure

Landfill gas ventilation system 
Operations and Maintenance 

Sampling
N/A

2 N/A N/A N/A N/A N/A N/A N/A
3 N/A N/A N/A N/A N/A N/A N/A

Notes

X

X

X

X

Contact with Central Prison to determine viability of abandoning existing concrete flumes 
and relocating Rocky Branch onto Dix property.
Final City of Raleigh Bus Rapid Transit (BRT) design for Western Boulevard and Hunt Drive 
realignment 

Scenario A Design Scenario B Design

X

X

X

X

X

X

X

X

DATA GAP ANALYSIS SUMMARY - STREAM REALIGNMENT AND DESIGN CONSIDERATIONS

Perform a cursory study of stream flood modeling to understand design limitations and 
minimize flood risk. 
Preliminary bridge and culvert replacement designs and cost evaluation at Western 
Boulevard (upstream), Hunt Drive, and Norfolk Southern rail line.

Preliminary cost of landfill remediation based on floodplain excavation
Contact with Norfolk Southern Rail to determine viability of culvert installation through 
existing railroad embankment

Scenario C Design

Monitoring of surface water 
quality in Rocky Branch following 

landfill closure

Monitoring of sediment in Rocky 
Branch following landfill closure

Collect cover soil and stockpile samples to evaluate soil 
management and reuse options  

Soil

May need to consider in the event waste extends beyond the landfill 
boundary into Reach 2Sample existing soils to develop 

resue strategies. 

Groundwater Surface Water Sediment
Pre-Construction Characterization

Constrution Monitoring / Pre-occupancy Sampling

Post Construction Monitoring

Collect surface water samples in 
Rocky Branch to obtain current 

data at up, at, and down gradient 
of landfill prior to construction

Collect sediment samples in 
Rocky Branch to obtain current 

data at up, at, and down gradient 
of landfill prior to construction

Install monitoring wells along 
Rocky Branch (more focused in 
area of landfill) to evaluate the 
extent of groundwater impacts 
and groundwater elevations in 

relation to the proposed footprint 
of stream restoration activities.

DATA GAP ANALYSIS SUMMARY - ENVIROMENTAL AND GEOTECHNICAL EVALUATIONS

REACH Geotechnical Evaluation

Collect surface water samples in 
Rocky Branch to obtain current 

data at up, at, and down gradient 
of landfill during construction

Collect sediment samples in 
Rocky Branch to obtain current 

data at up, at, and down gradient 
of landfill during constructionSample soils to confirm that 

surface soils meet applicable 
regulatory reuse requirements

Advance soil test borings in the 
landfill to evaluate subsurface 

conditions and to conduct 
differential and total settlement 
analysis for construction of foot 

bridge, retaining walls, slope 
stability, stream bed stabilization, 

and infrastructure

Landfill Gas

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

221220



DIX PARK LEADERSHIP COMMITTEE ENGAGEMENT
APPENDICES E

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

223222



APPENDICES E

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

225224



APPENDICES E

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

227226



APPENDICES E

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

229228



APPENDICES E

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

231230



APPENDICES E

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

233232



APPENDICES E

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

235234



 
Community Committee 
 
 
OCTOBER 17TH, 2023: 5:00PM-7:30PM AT THE CHAPEL   
 
 
Meeting Agenda  
 
 

• 5:00-5:50 PM: Optional pre meeting tour of Rocky Branch Creek lead by Dean Perry and 
Consultants.  Please meet in front of the Chapel at 4:50 and wear study, closed toed shoes.   

• 6:00 PM: Welcome/Introductions and Call to Order – Chairs 
• Approval of Minutes - Chairs 
• Discussion – Ashton shares discussion from Leadership Committee (Creek and Grove) 

a. Rocky Branch Creek Enhancement Project Update (Dean Perry and Surface 678) 
i. Table Discussion- Chairs Lead 

b. Cultural Interpretive Plan Update (Eric Regensburger) 
i. Table Discussion- Chairs Lead 

• Co-Chair Report  
• Staff Update –  

a. Projects – Kate/Eric  
i. Community Garden- Kate 

b. Conservancy Update- Nick 
• Committee Comments – Chairs will ask Committee for comments.  
• Adjournment- Chairs 
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Dix Park Community Committee  
Meeting Minutes  

  
DATE: Tuesday, October 17, 2023  
TIME: 5:00 PM  
LOCATION: Dix Park Chapel, 1030 Richardson Drive Raleigh, NC 27603 
  
Committee Members  
Ashton Fisher, Co-Chair  
Shana Overdorf, Co-Chair 
Amy Simes  
Kelly Arnold 
Chris Herndon 
Sarah Reeves 
Dakia Davis 
Amy Simes 
Ebony Haywood 
Delores Paylor 
Dwight Dolby  
Myrick Howard 
Megan Evans 
Larry Zucchino  
Charlie Leffler 
Jenny Harper 
Bill King 
Maureen Bowman 
 
City Staff 
Eric Regensburger, Sr. Planner  
Lauren Danforth, Marketing and Communications 
Kate Pearce, Executive Director of Dix Park 
Dean Perry, Sr. Planner 
Joey Vaska, Program Supervisor  
  
Conservancy Staff 
Anna Torres, Communications  
Nick Neptune, Director of Outreach 
Rob Maddrey, VP of Development 
 
Members of the Public 
Marcee Silver 
Anne Franklin, DPC Legacy Committee 
Joseph Huberman 
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Anna Behnke 
George Jones 
Anna Smith 
Jay Spain 
May Holley 
Nicole Milins 
Vicki Garlington 
Janie Daywhitworth 
Eric Davis  
Jeff Tyburski 
Amin Davis  
 
 
Meeting Agenda  
 

I. Optional pre meeting tour of Rocky Branch Creek 
I.  lead by Dean Perry and Consultants (Surface 678 & Wildlands Engineering)   

II. Welcome/Introductions and Call to Order 
I. Co-Chair Ashton Fisher calls the meeting to order. 

III. Approval of Minutes  
I. Ashton Fisher motions for Minutes from 8.15.23 to be approved.  Committee approved Minutes. 

IV. Discussion  
I. Rocky Branch Creek Enhancement Project Update (Dean Perry and Surface 678) 

i) What was imagined for the creek in the master plan? 
ii) Surface 678 Presentation  

I. Introduction    
• Surface Design Team 
•  Goals+drivers+inventory = opportunity 
• Design drivers (and later evaluation criteria) driven by the Master Plan goals as 

well as the design team’s priorities.  
II. Current Conditions   

• Showed diagrams of existing conditions  
III. Opportunity    

• Understanding the site via these site analyses and visits, we have identified 
these areas of opportunity. 

• Showed existing aerials with these areas of opportunity outlined.  
• Design Options 

i. Option A 
1. Drivers/Key Aspects: Most expensive and most ambitious.  Will 

move creek onto Dix Property and have large Landbridge. 
ii. Option B 

1. Drivers/Key Aspects: Middle ground, will keep creek crossing 
western.  Smaller Landbridge 

iii. Option C 
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1. Drivers/Key Aspects: Keep creek across western.  Pedestrian 
bridge instead of land bridge. Less meander in stream, less 
grading work.  Stream enhancement, not restoration. 

iv. Renderings/ Design Progress Drawings and Diagrams 
1. They conveyed the recommended improvements and 

interventions of the three options, as well as conveyed early 
development of the character of what the Rocky Branch 
corridor is envisioned to become and offer for the City and Dix 
Park.  

iii) Group Discussion with Consultants 
I. Do you have any questions about any of the options?  What most resonates with you 

about this project? 
I.  I am most excited about the Landbridge, and options A & B are most exciting to me 

as it offers the most connectivity.  It would make people more exciting for the 
project. 

II. Is there a sense of urgency for picking an option? 
(i) Ideally what comes out of this project is a preferred direction as well as cost 

estimates. 
III. Would the General Public be able to see all options? 

(i) Yes, at the public summit early next year. 
IV. Can you provide some examples of other beautiful pedestrian bridges? 

(i) Yes, we can. 
V. I like the ideas of ecological corridors and wildlife protection.  How can we 

incorporate residents of the community? 
(i) We need to connect natural history with cultural history.  We hope that the new 

cultural interpretation plan will help address that. 
VI. Will Civil War Rocks be protected? 

(i) Yes, we are aware of the rock and will try our best to preserve landscape around 
it. 

VII. How will you deal with built up pollutants in Stormwater ponds over time? 
(i) Design of ponds will reduce pollutants naturally (bioremediation).  There will 

also be regular maintenance. Ponds will actually be rich habitats. 
VIII. Can we think of the options as phases instead? Can e do plan C now without 

affecting attempts at option A in the future? 
(i) We think its better to pick an option upfront and then work on geographical 

phases to help cost.  For example, Reach 3 would be the easiest to implement 
while Reach 1 would be most complex.   

IX. What if Western Blvd is expanded? 
(i) We have coordinated with BRT development on Western Blvd.  We have 

identified stops and areas which will have additional width.  
X. Did option C have any wetlands? 

(i) There are some but significantly less than other options. 
XI. How expensive is the Landbridge? 

(i) Currently unknown but each option is significantly different in price.  Expensive, 
more expensive, most expensive.  
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XII. Are pieces like the Landbridge interchangeable in each option? 
(i) Yes 

XIII. Do the different options treat water differently? 
(i) It’s part of the models we are running.  We will have better answers in futures 

phases of the project.  
XIV. Do all the options have culverts?  Will that be a negative in the future? 

(i) Yes, they do, and perhaps?  There are considerations being made on how 
culverts will affect streams such as fish corridors.  There are also a lot of culverts 
downstream from the property, sometimes it’s the best option.   

XV. I perked up when you mentioned restoring the historic meander to the creek.  Is it 
historically accurate that the creek crosses over to the prison? 
(i) It did go to the prison, but the expansion of western Blvd. pinched it into its 

current confined position.  We can’t bring it back to exact historical conditions 
due to the current site constraints.  

XVI. How will each of the three options affect wildlife along the entirety of the creek? 
(i) The idea is to create a healthier ecology that helps animals connect.  We looked 

at the mammal, plant, bird and fish perspectives.  Option A is overall the best 
but all three offer significant improvements to current conditions.  Currently the 
culvert at ash eave is the most damaging to fish migration.  

XVII. I have memories of riding my bike along the creek, so the land bridge sounds 
incredible!  I would like to bring native plants back.  

XVIII. I think a summary/bullet point sheet would be helpful to explain each option. 
II. Cultural Interpretive Plan Update (Eric Regensburger) 

i) Process & Schedule 
I. Completed Work  

II. Current and Future Work  
ii) Key Engagement Take-aways.  
iii) Challenges for interpretation  
iv) Goals for Interpretation  
v) Table Discussion- Chairs Lead 

I. How do you currently use the park and how would you like to see Dix Park history and 
interpretation integrated into that area, recreational activity, or event?  (Or not!).  If you 
don’t want interpretation in the areas you use, activities you do, or events you attend 
now, what approaches to interpretation would provide a new way for you to use the 
park now, or area to go to? 

(i) Table 1: 
1. Sculptures of people that were here; ArtWalks to explain.  Ex. someone 

hoeing a field, more literal interpretations.  Paintings with scenes 
embedding in greenway. 

2. Rocks carved, have sculptures of soldiers. 
3. Accounts of history or moment of silence at events, acknowledgement. 
4. Information at parking and in bathrooms.  Guerilla interpretation. 
5. Lessons on you phone (App or QR code) 
6. Layers: nature, social, park history, wildlife.  History of the landfill, sculpture 

of freedom.  Ongoing part of the story. 
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7. Buildings (tool for preservation) 
8. Corridor along creek branded as a storytelling experience.  Branded, iconic.  

Connection points with other paths as in Option A of creek design. 
9. Raised sections near culvert to go down to the stream. 
10. Free expression tunnel similarities. Spaces for murals in bridge underpasses, 

on stairs leading down. 
11. Letting people know where else they can go (ex. greenway to NCMA) 
12. Tunnels as a different alternative to land bridge.  

(ii) Table 2 
1. We use the park for restoration, flowers, greenway, art, picnic, running, and 

flying kites. 
2. Stop and look at art while recreating.  Selfie stations, rotating, deliberate 

teaching legacy. 
3. What do we stop and read?  Display boards along pathways.  “I never 

knew?” information markers.   
4. Strategic stumble?  Make interesting. 
5. People need various trails that could be named to inform. 
6. Informational plaques at hammock rooms, picnic table 
7. Audio tracks for trails, or even a bench with QR codes. 
8. Point to teach history, but also resources on trauma. 
9. Rescue from a bad convention.  

(iii) Table 3 
1. Display or interactive visual learning pieces similar to a museum with some 

language/history about the space “did you know?” 
2. Scavenger hunt display “While you are here.” 
3. Digital display, 1-2 at certain entrances 
4. Interact with families to gather history. 
5. Provide honest details and history.  Fact checks info and be honest about 

history. 
6. AR codes- throughout with videos or direct to info- website, photos, 

interview. 
(iv) Table 4 

1. We use the park for meetings, yoga, pow wow, nostalgic dries, walking, 
sanctuary. 

2. Invitation, not too much stuff 
3. Consistent signage 
4. Ambassadors?  Tours? 
5. Dix Day where people learn history. 
6. Bus trolley shuttles 
7. Restore the creek for healing, therapeutic properties. 

V. Staff Update –  
I. Projects  

i) Community Garden- Kate Pearce 
I. We need 1-2 Community Committee members to volunteer for the steering committee. 

Please email Eric by EOB 10/20/23 for consideration. 
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II. Programs and Events 
i) Time had run out but there was a quick run-through of the slides as well as notifying the 

committee that the presentation will be sent to them via email. 
VI. Adjournment 

I. Shana Adjourned meeting.  
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Meeting Agenda 
 
Re:   Rocky Branch Enhancement Project (RBEP) – Team & RDOT Meeting  
Meeting Date: July 06, 2023 
Meeting Time:     1:00 PM- 2:00 PM 
Location: Virtual – Teams 
  
Organization  Initials Name    Position 
City of Raleigh   DP: Dean Perry   City of Raleigh 
  
City of Raleigh DOT CR: Cara Russell 
   HP: Het Patel 
   JN: Jed Niffenegger 
 
Surface 678:  ED: Eric Davis   Vice President/Principal in Charge 
   RP: Robert Pratt   Project Manager/Principal 
   JDW: Janie Day Whitworth  Project Landscape Designer 
 
    
AECOM:   EE: Ed Edens    Civil & Roadway 
   NC:  Nathan Chapman    Civil & Roadway 
    
 
Introductions 
 
 
Items to Discuss: 
 
Surface 678 provided an update on what was presented to the Dix Park Committee: 
 

• 3 adjacent projects were discussed and how they coordinate/ impact with the Rocky Branch Project, those include:  
o Western Blvd BRT Project 
o Lake Wheeler Drive Improvements 
o Ashe Ave. Realignment Study 

 
 
TRANSPORTATION: 
 
Western Boulevard – Wake BRT- 

Are there any updates to Stormwater Management plans? What is the current status and potential residuals? 
 

COMMENT: 
• HP – will produce a drainage report, NCDOT and Sally Hoyt’s team would identify what needs to happen 

stormwater-wise.  
• BRT schedule: At 10% right now. 30% anticipated Spring 2024, submitting rating applications August 2024, which 

ties into their federal asks for the project.  Some level of drainage work should be done as part of the 30% design 
package 

 
Hunt Drive – Realignment 

RALEIGH DEPARTMENT OF TRANSPORTATION/
RDOT ENGAGEMENT
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Is City open to re-aligning Hunt Drive intersection, further north than Master Plan has it currently illustrated? 
• This would move the full intersection to the Gov. Morehead School road rather than the prison site, so that Hunt 

Drive would align with a new Governor Morehead School drive.  
• What is timing looking like for this?   

DP - Hunt Drive realignment is probably 20-30 years out.  
 
 

COMMENT: 
• JN asks for update on Hunt Dr. proposals.  
• JN expressed concerns regarding the current Master Plan’s Hunt Drive realignment 
• DP – concern would be introducing another intersection / traffic lights in close proximity to other existing 

intersections along Western Blvd.  
• Western is NCDOT’s, not the city. Western is carrying the bulk of Raleigh’s eastern traffic, this increased with 

recent Hillsborough Street modifications. NCDOT not in favor or of adding additional traffic light at this location. 
• JN – concerned about pushback from Prison and/or Morehead school .  
• NC – asks whether BRT is studying removing this curve in Western BLVD.  

o HP – no. have not talked about realigning Western BLVD to this extent 
o HP -- from timing and scheduling perspective – RBEP should continue to plan based on current Western 

BLVD BRT plans. Update that they did move a proposed station from Boylan up to Hunt Drive.  
o HP will share updated BRT plans – to show most recent Station locations 

• RP – How to represent the Hunt Drive realignment in the RBEP feasibility studies? 
o DP – Wants RDOT to approve of Hunt Drive realignment before we continue to include it in Concept A 
o JN – Prison won’t be moving any time soon.  City of Raleigh has some type of allocated easement on Gov. 

Morehead property that allows pedestrian passage/ bridge as part of property purchase agreements.  
o DP says to keep design on the property as best we can 
o If RDOT supports the realignment (which would need to be signalized), NCDOT may say City needs to take 

control of Western Blvd  
o Introducing signals would impact BRT operation as well 
o DP – need to minimize signalization of roads.   
o JN – can share that it’s in Park’s best interest to realign Hunt, can leave out the details of how it’d be 

done. Can draw the ideal realignment and not call for signal 
o HP – RDOT okay with showing the future realignment, without showing details. Set Hunt Dr. up for 

success for whenever it comes time to realign it…make the earth work easier… 
o JN – has anyone approached Central Prison about future plans for the prison, the drive, and who would 

take over ownership of the plat .   
▪ DP says he can follow up with Kate about this discussion. 

• ED – If park does realign Hunt Drive, what would impacts be to the BRT? We need a better understanding of 
implications/challenges. 

o HP - BRT station location is identified based on grade – cannot exceed 5% 
o HP - RDOT open to recommendations . BRT would be sooner than Hunt Drive realignment  
o JN - Western is NCDOT – if we wanted to make another entrance to the park, we’d have to go to the state 

and get a driveway permit. Would be a big discussion about what’s needed, right in, right out…State 
would not look favorably on adding a full intersection in ADDITION  

• ED – Could Hunt Drive align with the emergency drive across W. BLVD? 
o JN – again, it’d require the driveway opening discussions.  

• HP -- may work as a dashed line for now, until we have a better understanding of what will happen on the 
northern parcels . But this information is far out, until we have information from Raleigh regarding what will 
happen to these properties in the future, and NCDOT’s plans for BLVD 

 
Ashe Avenue/ Western Boulevard- Pedestrian underpass proposed in 2020  

RP - Are there any updates on this?  
Can we make these elevations work if stream is also raised 5 feet? 
We would want to coordinate also regarding impact of realignment to nearby environmental issues (gas station, fuel lab…) 
If RDOT has any more information, please share, so we can overlay impact 
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COMMENT: 

• Pullen Bridge – NCDOT project for Pullen Bridge replacement.  
• HP will share their conversations with NCDOT and NCState to let us know any details or further information. 
• More recent conversations imply this would be a larger project, no updates here, though. For the moment. 
• HP – needing coordination on NCDOT realignment of Ashe ave –  
• HP -- the Ashe Ave realignment may not have been identified in the Bond, so probably not funds to do it right 

now, but it is definitely being thought about and considered in the future. 
• JN – difficult intersection. Been talking about it for long time. Very expensive project, which we don’t have 

funding for because of the structure involved.  
• RP – our feasibility study is showing these culverts being redeveloped as a recommendation for the stream 

improvements.  
 -JN – would help with Pedestrian movement  

 
ACTION ITEMS: 

- S678 to send follow-up minutes/ notes documenting what we’ve taken away from the call.  
- Group can reconvene and or provide feedback on provided meeting minutes (following Pullen call, etc.) 

 
SURFACE 679 TAKE-AWAYS: 
 STORMWATER: 

- Continue proposing treatment of Wake BRT/Western BLVD Run-off as well as outfalls from the parcels north of Western 
Blvd as conditions allow this for consideration within the scope and extents of the Rocky Branch project.  

- Based on prior discussion with CoR Stormwater, RBEP project will continue to propose daylighting/treating of outfalls 
within and from the Park as part of the project. If this does not fit entirely within current scope of the project, the feasibility 
study should propose design that sets it up for future implementation.  

- HP  will share drainage studies when available for the BRT project design.  
- Based on prior discussion with CoR Stormwater, the design will ultimately need to perform pollution modeling to 

determine whether installation of a SWM SCM is the appropriate/best approach  
 

HUNT DR. REALIGNMENT: 
- S678’s takeaway was for the feasibility study to plan for Hunt Drive to remain as is where it is located today.  This is what 

the design linework on the developed concepts would illustrate.  Request confirmation on this approach from the group. 
- S678’s understanding is that the feasibltiy study will develop a graphic indicating what the future realignment could look 

like.  This graphic would illustrate a distant future possible scenario to illustrate that the design being proposed considers 
this as a possibility and does not prohibit the future realignment. Request confirmation on this approach from the group. 
 
 
ASHE AVENUE REALIGNMENT: 

- S678 to provide analysis of the Ashe Avenue / Western Blvd intersection, as well as suggested options of vehicular and 
pedestrian circulation for CoR to review.   

- A decision will then be made as to what needs to be represented within the Rocky Branch feasibility documentation 
- Previous Ashe Avenue Study and  Current BRT Design will both be considered during the process of developing suggested 

options for the intersection 
 
PULLEN BRIDGE: 
- CoR to provide RBEP design team with updates following next scheduled meeting for the Pullen Bridge Project  
- In previous discussions with CoR, DP noted that proposed bridging elements along Western Blvd should not duplicate 
efforts  

 
NEXT STEPS: 

- Requests feedback / comments on these minutes and notes. 
- Develop consensus on what should be represented for Hunt Drive Intersection and Ashe Avenue Intersection within the 

Rocky Branch Feasibility Study.   
Requests updates/CAD files at key milestones as BRT and other adjacent projects move forward 

APPENDICES G

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

247246



 

  

 
 
 
 
MMeeeettiinngg  MMiinnuutteess  
 
RRee::      RRoocckkyy  BBrraanncchh  EEnnhhaanncceemmeenntt  PPrroojjeecctt  ((RRBBEEPP))  ––  SSttoorrmmwwaatteerr  RReevviieeww  
MMeeeettiinngg  DDaattee::  OOccttoobbeerr  0022,,  22002233  
MMeeeettiinngg  TTiimmee::          11::0000  PPMM--  22::0000  PPMM  
LLooccaattiioonn::  VViirrttuuaall  ––  TTeeaammss  
    
OOrrggaanniizzaattiioonn    IInniittiiaallss  NNaammee        PPoossiittiioonn 
  
CCiittyy  ooff  RRaalleeiigghh::  DP Dean Perry   Senior Planner / City of Raleigh 
 
SSuurrffaaccee  667788::    ED: Eric Davis   Vice President/Principal in Charge 
   RP: Robert Pratt   Project Manager/Principal 

JDW: Janie Day Whitworth  Project Landscape Designer 
  
AAEECCOOMM::      TSJ: Todd St. John 
 
CCiittyy  ooff  RRaalleeiigghh  
  SSttoorrmmwwaatteerr::    HD: Heather Dutra   Water Quality Supervisor 
   KB: Kevin Boyer   Stormwater Consultant   

Allison Bryan – Senior Stormwater Engineer 
Dan Clinton – Senior Stormwater Engineer (Maintenance) 
Sheryl Smith – Senior Stormwater Engineer (Planning and Asset Management, overseeing watershed study 
Rocky Branch) 
Sally Hoyt – Stormwater Review Supervisor 
Kendall Effler – Senior Stormwater Plans Reviewer 
Megan Walsh – Stormwater Senior Engineer 
David Kiker – Engineering Supervisor (CIP) 
Kyle Bucher – Senior Stormwater Engineer (CIP) 
Emily Smull – Senior Stormwater Engineer (CIP) 

    
 
    
IItteemmss  ttoo  DDiissccuussss::  
  

1.   SSiittee  IInnvveennttoorryy    [relevant to COR - Hydrology graphic, utilities graphic] 
• Storm outfalls 
• Pipes to potentially daylight 
• Culverted portions of stream 
• Drainage Areas (analysis of onsite and offsite drainage areas/ watershed) 

 
22.. OOppppoorrttuunniittiieess  

• Opportunity graphics highlighting primary areas of intervention (as pertains to stormwater) 
• AECOM’s stormwater graphics  

i. Wetland 
ii. Vs. Wet pond/Wetland Hybrids 

iii. Dissipation Pools in some locations without treatment 
Comment –  

CITY OF RALEIGH STORMWATER ENGAGEMENT
APPENDICES H

 

SH- clarifying questions – showing square footage to treat existing impervious  
 
  

33.. PPrrooppoosseedd  sscceennaarriiooss  
• Scenario A –  

ii.. Stormwater wetlands, step pools, largest footprint for stormwater management  
• Scenario B –   

ii.. Reduced footprint for stormwater management systems, still catching/treating all possible  
• Scenario C –   

ii.. Significant reductions for offsite treatment, dissipating flow as minimum.  Reduced treatment for 
onsite drainage   

  
CCOOMMMMEENNTT::  
DK: Has there been any discussions on designing conveyance systems (engineered swales or RSCs) to create a 
treatment train prior to the wetlands or ponds down on the floodplain or just off the floodplain? 
RP: Yes, not detailed, but we do have areas where we’re specifying conveyance (ex. From parking, and between 
dissipation pools, step pools) 
SH: long-term maintenance standpoint – grey infrastructure and educational piece. Great benefit if the surface 
conveyance is visible. Lots of opportunity  
DK : more impervious cover will come later – set up a mitigation bank on another project, in the form of a 
planning study – so that projects that came on board later on weren’t required to make treatment facilities per 
each smaller development when already taken into account in larger management facility  
HD: thanks, David. We’ve been talking about this within Stormwater, too.  They’ve got plans 
 
DK: Has there been any discussions with onsite detention (Rocky Branch) to offset the West Street project that is 
going to result in large increases to peak flows along Rocky Branch?  No need to answer this now but wanted to 
get this in the chat as a reminder and for a future discussion. 
 
KB: Has there been any preliminary cost analysis of A vs. B? Thinking about the realignment of the channel near 
Western Blvd, Railroad Tracks, Hunt Drive, etc. in Option A might be significantly more in cost (and coordination) 
vs. keeping the existing alignment in Option B 
 
HD: Raising the groundwater table – any other questions about this?  
 
KB: question for Dean – talk between Dix and Urban Design Center – acquiring Circle K and daylighting stream 
here? Wondering if the idea has gone away? 
DP: having the team stay within the footprint of Dix Park property line. To maintain scope. Surface has the 
material from the Urban Design Center regarding the corner at Ashe Ave.  
 
HD: Maintenance is a big concern – SWM has taken on maintenance of SCMs in perpetuity – asking 
Dan/Ben/Kendall/ Sally for their input regarding maintenance and $$ 
HD: THRILLED by the integration of stormwater as an amenity.  
 
SH: echo Heather’s excitement about integration of SWM as amenity.  Trying to move away from Wet Ponds – 
encouraging folks to look at wetlands or bioretention.  Consider primarily wetlands if the seasonal water table is 
constant. 
Bio-retention when the seasonal water table is separated.  Also keep David’s conveyance in consideration.  
RP: How about mimicked RSC – step pools, using topography 
SH: yes, step pool design would be great as well 
DC : Dedicated access maintenance pointed out – intentional access points – including equipment access points.  
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Maximize the floodplain. Keep in mind that if we’re putting SCMs in floodplain, do not constrict the floodplain.  
ED: is the multimodal pathway 14’standard for COR adequate for maintenance access?  
DC : I think so, but what about the points that aren’t accessible by the trail specifically? Include hardened points 
where maintenance access will be needed.   
DP: Definitely need to include these points in the report 
HD:  reach out to team to discuss side slopes, etc. for the stormwater  
SH: stormwater management report is now in public review – specific requirements for access 
BL: keep size of forebays/ponds in check to keep maintenance devices smaller  
Similar concern regarding the regional approach.  
RP: wondering how STW feels about the regional vs. point-source approach?  
HD: If we can figure out the maintenance, the regional approach is favorable – visible, attractive, an amenity  
BL: maintenance concern with regional approach is mainly regarding wet ponds.  
 
 
KB:Has there been any preliminary cost analysis of A vs. B? Thinking about the realignment of the channel near 
Western Blvd, Railroad Tracks, Hunt Drive, etc. in Option A might be significantly more in cost (and coordination) 
vs. keeping the existing alignment in Option B 
 
44.. Remaining Questions  

• Are we considering an appropriate area to treat? We have been considering the microwatersheds between the 
Dix Park Ridgeline to the south and north (Boylan)…  

ii.. We will need to acknowledge that future development within the park will also be treating 
stormwater, we are providing opportunities for treatment, not replacing it elsewhere.  

  
55.. Any further suggestions from COR Stormwater?  

Possible Grant Funding Opportunities and/or Sources 
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SCENARIO A- REACH 1 SUMMARY ASSESSMENTChallenges Remain 3 2 1 1 2 3 Site Improvement
EVALUATION CRITERIA (-) (+)

ECOLOGY
Stream Restoration 3
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 3

ENGAGEMENT
STEAM Education Opportunities 3

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 3

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access to downtown 3

Access to Walnut Creek Trail 3
Access to Pullen Park 3

      
encounter the gas station

Gateway opportunities 3

REUSE/REHABILITATION
Vegetation Preservation -3

Concept 1 impacts all the mature trees between 
Hunt Drive and the Railroad

View preservation 3
Utility infrastructure reuse 3

Landfill rehab 3
Landfill material reuse 3

CONSTRAINTS / COSTS
Culvert Replacement Costs -3

Landfill Waste & Soil Management Costs -3
Landfill Leachate & Groundwater Management -3

Landfill Gas Management -3

Enviornmental Stormwater & Sediment Management -3

Pre-Regulatory Unit Regulatory Coordination -3

Geotechnical/Total and Differential Landfill Settlement -3

Environmental Operations, Maintenance, and Monitoring -3
Facility Maintenance (Post Occupancy) -3

important cost issues to discuss with team for 
both environmental and non-environmental 

Railroad Collaboration -3
Potential for Adverse Flood Impacts -3

Permit Risk -3
Compliance with Transportation Objectives -3 Challenges 3

Utility Relocation Cost -3 (-)
Central Prison Collaboration -3

Potential offsite Environmental Concerns -2
                                         Landbridge landing at gas station and UST Section 

Regulatory Coordination -2
Landbridge not landing at gas station -3

Challenges Remain 3 2 1 1 2 3 Site Improvement

(-) (+)

Reach 2 (Hunt to Boylan)

CONCEPT A

Reach 1 (Ashe to Hunt)

Challenges Remain 3 2 1 1 2 3 Site Improvement
EVALUATION CRITERIA (-) (+)

ECOLOGY
Stream Restoration 3
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 3

ENGAGEMENT
STEAM Education Opportunities 3

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 3

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access to downtown 3

Access to Walnut Creek Trail 3
Access to Pullen Park 3

      
encounter the gas station

Gateway opportunities 3

REUSE/REHABILITATION
Vegetation Preservation -3

Concept 1 impacts all the mature trees between 
Hunt Drive and the Railroad

View preservation 3
Utility infrastructure reuse 3

Landfill rehab 3
Landfill material reuse 3

CONSTRAINTS / COSTS
Culvert Replacement Costs -3

Landfill Waste & Soil Management Costs -3
Landfill Leachate & Groundwater Management -3

Landfill Gas Management -3

Enviornmental Stormwater & Sediment Management -3

Pre-Regulatory Unit Regulatory Coordination -3

Geotechnical/Total and Differential Landfill Settlement -3

Environmental Operations, Maintenance, and Monitoring -3
Facility Maintenance (Post Occupancy) -3

important cost issues to discuss with team for 
both environmental and non-environmental 

Railroad Collaboration -3
Potential for Adverse Flood Impacts -3

Permit Risk -3
Compliance with Transportation Objectives -3 Challenges 3

Utility Relocation Cost -3 (-)
Central Prison Collaboration -3

Potential offsite Environmental Concerns -2
                                         Landbridge landing at gas station and UST Section 

Regulatory Coordination -2
Landbridge not landing at gas station -3

Challenges Remain 3 2 1 1 2 3 Site Improvement

(-) (+)

Reach 2 (Hunt to Boylan)

CONCEPT A

Reach 1 (Ashe to Hunt)

Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill total and differential settlem
Railroad Collaboration -3

Potential for Adverse Flood Impacts -2
Permit Risk -3

Compliance with Transportation Objectives -3
Utility Relocation Cost -3

Central Prison Collaboration -3

Challenges Remain 3 2 1 1 2 3 Site Improvement

(-) (+)
ECOLOGY

Stream Restoration 3 21
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 3

ENGAGEMENT
STEAM Education Opportunities 3 15

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 3

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access downtown 3 15

Access to Walnut Creek Trail 3
Access to Pullen Park 3
Gateway opportunities 3

Access to City Park South 3

REUSE/REHABILITATION
Vegetation Preservation 2 15

View preservation 3
Utility infrastructure reuse 3

CONSTRAINTS AND COSTS
Culvert Replacement Costs -1

Enviornmental Stormwater & Sediment Management -3 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)
Enviornmental Soil Management -3 We're assuming that there soil management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)

Brownfields Regulatory Coordination -3
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill total and differential settlem

Potential for Adverse Flood Impacts -2
Permit Risk -2

Compliance with Transportation Objectives -1
Utility Relocation Cost -2

Reach 3 (Boylan to S. Saunders)

REACH DETAILED SUMMARIES
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SCENARIO A- REACH 2 SUMMARY ASSESSMENT

Central Prison Collaboration -3
Potential offsite Environmental Concerns -2

                     Landbridge landing at gas station and UST Section 
Regulatory Coordination -2

Landbridge not landing at gas station -3

Challenges Remain 3 2 1 1 2 3 Site Improvement

(-) (+)
ECOLOGY

Stream Restoration 3 21
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 2

ENGAGEMENT
STEAM Education Opportunities 3 15

"Nature" Escapes 3
Activity at Edges 2

Spaces for Wellness/Healing 3
Accessibilty to Stream 2

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access downtown 2 15

Access to Walnut Creek Trail 3
Acces to Pullen Park 3

Gateway opportunities 2

REUSE/REHABILITATION
Vegetation Preservation 2 15

View preservation 3
Utility infrastructure reuse 3

CONSTRAINTS AND COSTS
Culvert Replacement Costs -3

Environmental Stormwater & Sediment Management -3 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most disturbance) and 1 (least distu
Environmental Soil Management -3 We're assuming that the soil management requirements will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)

Brownfields Regulatory Coordination -3
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill

Railroad Collaboration -3
Potential for Adverse Flood Impacts -2

Permit Risk -3
Compliance with Transportation Objectives -3

Utility Relocation Cost -3
Central Prison Collaboration -3

Challenges Remain 3 2 1 1 2 3 Site Improvement

(-) (+)
ECOLOGY

Stream Restoration 3 21
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3

Reach 3 (Boylan to S. Saunders)

Reach 2 (Hunt to Boylan)

Central Prison Collaboration -3
Potential offsite Environmental Concerns -2

                      Landbridge landing at gas station and UST Section 
Regulatory Coordination -2

Landbridge not landing at gas station -3

Challenges Remain 3 2 1 1 2 3 Site Improvement

(-) (+)
ECOLOGY

Stream Restoration 3 21
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 2

ENGAGEMENT
STEAM Education Opportunities 3 15

"Nature" Escapes 3
Activity at Edges 2

Spaces for Wellness/Healing 3
Accessibilty to Stream 2

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access downtown 2 15

Access to Walnut Creek Trail 3
Acces to Pullen Park 3

Gateway opportunities 2

REUSE/REHABILITATION
Vegetation Preservation 2 15

View preservation 3
Utility infrastructure reuse 3

CONSTRAINTS AND COSTS
Culvert Replacement Costs -3

Environmental Stormwater & Sediment Management -3 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most disturbance) and 1 (least dist
Environmental Soil Management -3 We're assuming that the soil management requirements will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)

Brownfields Regulatory Coordination -3
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfil

Railroad Collaboration -3
Potential for Adverse Flood Impacts -2

Permit Risk -3
Compliance with Transportation Objectives -3

Utility Relocation Cost -3
Central Prison Collaboration -3

Challenges Remain 3 2 1 1 2 3 Site Improvement

(-) (+)
ECOLOGY

Stream Restoration 3 21
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3

Reach 3 (Boylan to S. Saunders)

Reach 2 (Hunt to Boylan)

Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill
Railroad Collaboration -3

Potential for Adverse Flood Impacts -2
Permit Risk -3

Compliance with Transportation Objectives -3
Utility Relocation Cost -3

Central Prison Collaboration -3

Challenges Remain 3 2 1 1 2 3 Site Improvement

(-) (+)
ECOLOGY

Stream Restoration 3 21
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 3

ENGAGEMENT
STEAM Education Opportunities 3 15

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 3

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access downtown 3 15

Access to Walnut Creek Trail 3
Access to Pullen Park 3
Gateway opportunities 3

Access to City Park South 3

REUSE/REHABILITATION
Vegetation Preservation 2 15

View preservation 3
Utility infrastructure reuse 3

CONSTRAINTS AND COSTS
Culvert Replacement Costs -1

Enviornmental Stormwater & Sediment Management -3 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most distrubance) and 1 (least distu
Enviornmental Soil Management -3 We're assuming that there soil management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)

Brownfields Regulatory Coordination -3
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill

Potential for Adverse Flood Impacts -2
Permit Risk -2

Compliance with Transportation Objectives -1
Utility Relocation Cost -2

Reach 3 (Boylan to S. Saunders)
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SCENARIO A- REACH 3 SUMMARY ASSESSMENT

Railroad Collaboration -3
Potential for Adverse Flood Impacts -2

Permit Risk -3
Compliance with Transportation Objectives -3

Utility Relocation Cost -3
Central Prison Collaboration -3

Challenges Remain 3 2 1 1 2 3 Site Improvement

(-) (+)
ECOLOGY

Stream Restoration 3 21
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 3

ENGAGEMENT
STEAM Education Opportunities 3 15

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 3

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access downtown 3 15

Access to Walnut Creek Trail 3
Access to Pullen Park 3
Gateway opportunities 3

Access to City Park South 3

REUSE/REHABILITATION
Vegetation Preservation 2 15

View preservation 3
Utility infrastructure reuse 3

CONSTRAINTS AND COSTS
Culvert Replacement Costs -1

Enviornmental Stormwater & Sediment Management -3 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most distrubance) and 1 (least distu
Enviornmental Soil Management -3 We're assuming that there soil management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)

Brownfields Regulatory Coordination -3
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill

Potential for Adverse Flood Impacts -2
Permit Risk -2

Compliance with Transportation Objectives -1
Utility Relocation Cost -2

Reach 3 (Boylan to S. Saunders)

Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill
Railroad Collaboration -3

Potential for Adverse Flood Impacts -2
Permit Risk -3

Compliance with Transportation Objectives -3
Utility Relocation Cost -3

Central Prison Collaboration -3

Challenges Remain 3 2 1 1 2 3 Site Improvement

(-) (+)
ECOLOGY

Stream Restoration 3 21
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 3

ENGAGEMENT
STEAM Education Opportunities 3 15

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 3

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access downtown 3 15

Access to Walnut Creek Trail 3
Access to Pullen Park 3
Gateway opportunities 3

Access to City Park South 3

REUSE/REHABILITATION
Vegetation Preservation 2 15

View preservation 3
Utility infrastructure reuse 3

CONSTRAINTS AND COSTS
Culvert Replacement Costs -1

Enviornmental Stormwater & Sediment Management -3 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most distrubance) and 1 (least distu
Enviornmental Soil Management -3 We're assuming that there soil management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)

Brownfields Regulatory Coordination -3
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill

Potential for Adverse Flood Impacts -2
Permit Risk -2

Compliance with Transportation Objectives -1
Utility Relocation Cost -2

Reach 3 (Boylan to S. Saunders)

Railroad Collaboration -3
Potential for Adverse Flood Impacts -2

Permit Risk -3
Compliance with Transportation Objectives -3

Utility Relocation Cost -3
Central Prison Collaboration -3

Challenges Remain 3 2 1 1 2 3 Site Improvement

(-) (+)
ECOLOGY

Stream Restoration 3 21
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 3

ENGAGEMENT
STEAM Education Opportunities 3 15

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 3

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access downtown 3 15

Access to Walnut Creek Trail 3
Access to Pullen Park 3
Gateway opportunities 3

Access to City Park South 3

REUSE/REHABILITATION
Vegetation Preservation 2 15

View preservation 3
Utility infrastructure reuse 3

CONSTRAINTS AND COSTS
Culvert Replacement Costs -1

Enviornmental Stormwater & Sediment Management -3 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most distrubance) and 1 (least dist
Enviornmental Soil Management -3 We're assuming that there soil management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)

Brownfields Regulatory Coordination -3
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfil

Potential for Adverse Flood Impacts -2
Permit Risk -2

Compliance with Transportation Objectives -1
Utility Relocation Cost -2

Reach 3 (Boylan to S. Saunders)

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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Challenges Remain 3 2 1 1 2 3 Site Improvement
EVALUATION CRITERIA (-) (+)

ECOLOGY
Stream Restoration 2
Habitat Restoration 3

Complexity/Diversity 2
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 2

ENGAGEMENT
STEAM Education Opportunities 3

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 2

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access to downtown 3

Access to Walnut Creek Trail 3
Access to Pullen Park 3 from an environmental standypoint this may 
Gateway opportunities 3

REUSE/REHABILITATION
Vegetation Preservation -2

Concept 1 impacts all the mature trees between 
Hunt Drive and the Railroad

View preservation 3
Utility infrastructure reuse 2

Landfill rehab 3
Landfill material reuse 2

CONSTRAINTS / COSTS
Culvert Replacement Costs 1

Landfill Waste & Soil Management Costs -2
Landfill Leachate & Groundwater Management -2

Landfill Gas Management -2

Enviornmental Stormwater & Sediment Management -2

Pre-Regulatory Unit Regulatory Coordination -2

Geotechnical/Total and Differential Landfill Settlement -2
Environmental Operations, Maintenance, and Monitoring -2

Facility Maintenance (Post Occupancy) -2
important cost issues to discuss with team for 
both environmental and non-environmental 

Railroad Collaboration
Potential for Adverse Flood Impacts -2

Permit Risk -2
Compliance with Transportation Objectives 1

Utility Relocation Cost -1
Central Prison Collaboration 1

Potential offsite Environmental Concerns -2
                                    Landbridge landing at gas station and UST Section 

Regulatory Coordination -2
Landbridge not landing at gas station 3

REACH 2 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 2
Habitat Restoration 2

Complexity/Diversity 2
Riparian Buffer Improvement 3

Reach 1 (Ashe to Hunt)

CONCEPT B
Challenges Remain 3 2 1 1 2 3 Site Improvement

EVALUATION CRITERIA (-) (+)

ECOLOGY
Stream Restoration 2
Habitat Restoration 3

Complexity/Diversity 2
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 2

ENGAGEMENT
STEAM Education Opportunities 3

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 2

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access to downtown 3

Access to Walnut Creek Trail 3
Access to Pullen Park 3 from an environmental standypoint this may 
Gateway opportunities 3

REUSE/REHABILITATION
Vegetation Preservation -2

Concept 1 impacts all the mature trees between 
Hunt Drive and the Railroad

View preservation 3
Utility infrastructure reuse 2

Landfill rehab 3
Landfill material reuse 2

CONSTRAINTS / COSTS
Culvert Replacement Costs 1

Landfill Waste & Soil Management Costs -2
Landfill Leachate & Groundwater Management -2

Landfill Gas Management -2

Enviornmental Stormwater & Sediment Management -2

Pre-Regulatory Unit Regulatory Coordination -2

Geotechnical/Total and Differential Landfill Settlement -2
Environmental Operations, Maintenance, and Monitoring -2

Facility Maintenance (Post Occupancy) -2
important cost issues to discuss with team for 
both environmental and non-environmental 

Railroad Collaboration
Potential for Adverse Flood Impacts -2

Permit Risk -2
Compliance with Transportation Objectives 1

Utility Relocation Cost -1
Central Prison Collaboration 1

Potential offsite Environmental Concerns -2
                                    Landbridge landing at gas station and UST Section 

Regulatory Coordination -2
Landbridge not landing at gas station 3

REACH 2 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 2
Habitat Restoration 2

Complexity/Diversity 2
Riparian Buffer Improvement 3

Reach 1 (Ashe to Hunt)

CONCEPT B
SCENARIO B- REACH 1 SUMMARY ASSESSMENT

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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SCENARIO B- REACH 2 SUMMARY ASSESSMENT

Facility Maintenance (Post Occupancy) -2 both environmental and non-environmental 
Railroad Collaboration

Potential for Adverse Flood Impacts -2
Permit Risk -2

Compliance with Transportation Objectives 1
Utility Relocation Cost -1

Central Prison Collaboration 1
Potential offsite Environmental Concerns -2

                            Landbridge landing at gas station and UST Section 
Regulatory Coordination -2

Landbridge not landing at gas station 3

REACH 2 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 2
Habitat Restoration 2

Complexity/Diversity 2
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 2

ENGAGEMENT
STEAM Education Opportunities 3

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 1

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access downtown 2

Access to Walnut Creek Trail 3
Acces to Pullen Park 3

Gateway opportunities 3

REUSE/REHABILITATION
Vegetation Preservation 3

View preservation 3
Utility infrastructure reuse 2

CONSTRAINTS AND COSTS
Culvert Replacement Costs 1

Enviornmental Stormwater & Sediment Management -2 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)
Enviornmental Soil Management -2 We're assuming that the soil management requirements will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)

Brownfields Regulatory Coordination -2
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill total and differentia

Railroad Collaboration 1
Potential for Adverse Flood Impacts 1

Permit Risk 1
Compliance with Transportation Objectives 1

Utility Relocation Cost -1
Central Prison Collaboration 1

REACH 3 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 3
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 2

Stormwater Management 2

ENGAGEMENT

Facility Maintenance (Post Occupancy) -2 both environmental and non-environmental 
Railroad Collaboration

Potential for Adverse Flood Impacts -2
Permit Risk -2

Compliance with Transportation Objectives 1
Utility Relocation Cost -1

Central Prison Collaboration 1
Potential offsite Environmental Concerns -2

                            Landbridge landing at gas station and UST Section 
Regulatory Coordination -2

Landbridge not landing at gas station 3

REACH 2 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 2
Habitat Restoration 2

Complexity/Diversity 2
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 3

Stormwater Management 2

ENGAGEMENT
STEAM Education Opportunities 3

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 1

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access downtown 2

Access to Walnut Creek Trail 3
Acces to Pullen Park 3

Gateway opportunities 3

REUSE/REHABILITATION
Vegetation Preservation 3

View preservation 3
Utility infrastructure reuse 2

CONSTRAINTS AND COSTS
Culvert Replacement Costs 1

Enviornmental Stormwater & Sediment Management -2 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)
Enviornmental Soil Management -2 We're assuming that the soil management requirements will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)

Brownfields Regulatory Coordination -2
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill total and differentia

Railroad Collaboration 1
Potential for Adverse Flood Impacts 1

Permit Risk 1
Compliance with Transportation Objectives 1

Utility Relocation Cost -1
Central Prison Collaboration 1

REACH 3 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 3
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 2

Stormwater Management 2

ENGAGEMENT

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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SCENARIO B- REACH 3 SUMMARY ASSESSMENT

CONSTRAINTS AND COSTS
Culvert Replacement Costs 1

Enviornmental Stormwater & Sediment Management -2 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)
Enviornmental Soil Management -2 We're assuming that the soil management requirements will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)

Brownfields Regulatory Coordination -2
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill total and different

Railroad Collaboration 1
Potential for Adverse Flood Impacts 1

Permit Risk 1
Compliance with Transportation Objectives 1

Utility Relocation Cost -1
Central Prison Collaboration 1

REACH 3 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 3
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 2

Stormwater Management 2

ENGAGEMENT
STEAM Education Opportunities 3

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 3

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access downtown 3

Access to Walnut Creek Trail 3
Access to Pullen Park 3
Gateway opportunities 3

Access to City Park South 3

REUSE/REHABILITATION
Vegetation Preservation 3

View preservation 3
Utility infrastructure reuse 3

CONSTRAINTS AND COSTS
Culvert Replacement Costs 1

Enviornmental Stormwater & Sediment Management -2 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)
Enviornmental Soil Management -2 We're assuming that there soil management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)

Brownfields Regulatory Coordination -2
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill total and different

Potential for Adverse Flood Impacts -2
Permit Risk -2

Compliance with Transportation Objectives 1
Utility Relocation Cost -2

CONSTRAINTS AND COSTS
Culvert Replacement Costs 1

Enviornmental Stormwater & Sediment Management -2 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)
Enviornmental Soil Management -2 We're assuming that the soil management requirements will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)

Brownfields Regulatory Coordination -2
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill total and different

Railroad Collaboration 1
Potential for Adverse Flood Impacts 1

Permit Risk 1
Compliance with Transportation Objectives 1

Utility Relocation Cost -1
Central Prison Collaboration 1

REACH 3 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 3
Habitat Restoration 3

Complexity/Diversity 3
Riparian Buffer Improvement 3

Water Quality/Temperature/Dissolved Oxygen 3
Stream Aesthetics 2

Stormwater Management 2

ENGAGEMENT
STEAM Education Opportunities 3

"Nature" Escapes 3
Activity at Edges 3

Spaces for Wellness/Healing 3
Accessibilty to Stream 3

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 3

CONNECTIVITY
Access downtown 3

Access to Walnut Creek Trail 3
Access to Pullen Park 3
Gateway opportunities 3

Access to City Park South 3

REUSE/REHABILITATION
Vegetation Preservation 3

View preservation 3
Utility infrastructure reuse 3

CONSTRAINTS AND COSTS
Culvert Replacement Costs 1

Enviornmental Stormwater & Sediment Management -2 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)
Enviornmental Soil Management -2 We're assuming that there soil management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)

Brownfields Regulatory Coordination -2
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill total and different

Potential for Adverse Flood Impacts -2
Permit Risk -2

Compliance with Transportation Objectives 1
Utility Relocation Cost -2

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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SCENARIO C- REACH 1 SUMMARY ASSESSMENT
CONCEPT C

Challenges Remain 3 2 1 1 2 3 Site Improvement
EVALUATION CRITERIA (-) (+)

REACH 1 Challenges Remain 3 2 1 1 2 3 Site Improvement

ECOLOGY (-) (+)
Stream Restoration 1
Habitat Restoration 2

Complexity/Diversity 2
Riparian Buffer Improvement 2

Water Quality/Temperature/Dissolved Oxygen 2
- 2 Stream Aesthetics 2

MPACT - 1 Stormwater Management 1

ENGAGEMENT
STEAM Education Opportunities 3

"Nature" Escapes 3
Activity at Edges 2

Spaces for Wellness/Healing 2
Accessibilty to Stream 1

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 2

CONNECTIVITY
Access to downtown 3

Access to Walnut Creek Trail 3
Access to Pullen Park 3

      
encounter the gas station

Gateway opportunities 2

REUSE/REHABILITATION
Vegetation Preservation -1

Concept 1 impacts all the mature trees between 
Hunt Drive and the Railroad

View preservation 3
Utility infrastructure reuse 2

Landfill rehab 1
Landfill material reuse 1

CONSTRAINTS / COSTS
Culvert Replacement Costs 1

Landfill Waste & Soil Management Costs -1
Landfill Leachate & Groundwater Management -1

Landfill Gas Management -1

Enviornmental Stormwater & Sediment Management -1

Pre-Regulatory Unit Regulatory Coordination -1
Geotechnical/Total and Differential Landfill Settlement -1

Environmental Operations, Maintenance, and Monitoring -1
Facility Maintenance (Post Occupancy) -1

important cost issues to discuss with team for 
both environmental and non-environmental 

Railroad Collaboration -1
Potential for Adverse Flood Impacts -1

Permit Risk -1
Compliance with Transportation Objectives 1

Utility Relocation Cost 1
Central Prison Collaboration 1

Potential offsite Environmental Concerns -2
Landbridge landing at gas station and UST Section 

Regulatory Coordination -2
Landbridge not landing at gas station 3

REACH 2 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 1
2

CONCEPT C
Challenges Remain 3 2 1 1 2 3 Site Improvement

EVALUATION CRITERIA (-) (+)
REACH 1 Challenges Remain 3 2 1 1 2 3 Site Improvement

ECOLOGY (-) (+)
Stream Restoration 1
Habitat Restoration 2

Complexity/Diversity 2
Riparian Buffer Improvement 2

Water Quality/Temperature/Dissolved Oxygen 2
LE - 2 Stream Aesthetics 2

L IMPACT - 1 Stormwater Management 1

ENGAGEMENT
STEAM Education Opportunities 3

"Nature" Escapes 3
Activity at Edges 2

Spaces for Wellness/Healing 2
Accessibilty to Stream 1

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 2

CONNECTIVITY
Access to downtown 3

Access to Walnut Creek Trail 3
Access to Pullen Park 3

      
encounter the gas station

Gateway opportunities 2

REUSE/REHABILITATION
Vegetation Preservation -1

Concept 1 impacts all the mature trees between 
Hunt Drive and the Railroad

View preservation 3
Utility infrastructure reuse 2

Landfill rehab 1
Landfill material reuse 1

CONSTRAINTS / COSTS
Culvert Replacement Costs 1

Landfill Waste & Soil Management Costs -1
Landfill Leachate & Groundwater Management -1

Landfill Gas Management -1

Enviornmental Stormwater & Sediment Management -1

Pre-Regulatory Unit Regulatory Coordination -1
Geotechnical/Total and Differential Landfill Settlement -1

Environmental Operations, Maintenance, and Monitoring -1
Facility Maintenance (Post Occupancy) -1

important cost issues to discuss with team for 
both environmental and non-environmental 

Railroad Collaboration -1
Potential for Adverse Flood Impacts -1

Permit Risk -1
Compliance with Transportation Objectives 1

Utility Relocation Cost 1
Central Prison Collaboration 1

Potential offsite Environmental Concerns -2
Landbridge landing at gas station and UST Section 

Regulatory Coordination -2
Landbridge not landing at gas station 3

REACH 2 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 1
2

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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SCENARIO C- REACH 2 SUMMARY ASSESSMENT

Compliance with Transportation Objectives 1
Utility Relocation Cost 1

Central Prison Collaboration 1
Potential offsite Environmental Concerns -2

Landbridge landing at gas station and UST Section 
Regulatory Coordination -2

Landbridge not landing at gas station 3

REACH 2 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 1
Habitat Restoration 2

Complexity/Diversity 2
Riparian Buffer Improvement 2

Water Quality/Temperature/Dissolved Oxygen 2
Stream Aesthetics 1

Stormwater Management 1

ENGAGEMENT
STEAM Education Opportunities 1

"Nature" Escapes 2
Activity at Edges 1

Spaces for Wellness/Healing 2
Accessibilty to Stream 2

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 2

CONNECTIVITY
Access downtown 1

Access to Walnut Creek Trail 2
Access to Pullen Park 2
Gateway opportunities 2

REUSE/REHABILITATION
Vegetation Preservation 3

View preservation 3
Utility infrastructure reuse 1

CONSTRAINTS AND COSTS
Culvert Replacement Costs 1

Enviornmental Stormwater & Sediment Management -1 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)
Enviornmental Soil Management -1 We're assuming that the soil management requirements will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)

Brownfields Regulatory Coordination -1
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill total and 

Railroad Collaboration 1
Potential for Adverse Flood Impacts 1

Permit Risk 1
Compliance with Transportation Objectives 1

Utility Relocation Cost 1
Central Prison Collaboration 1

REACH 3 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 1
Habitat Restoration 1

Complexity/Diversity 1
Riparian Buffer Improvement 2

Water Quality/Temperature/Dissolved Oxygen 2
Stream Aesthetics 2

Stormwater Management 1

Compliance with Transportation Objectives 1
Utility Relocation Cost 1

Central Prison Collaboration 1
Potential offsite Environmental Concerns -2

Landbridge landing at gas station and UST Section 
Regulatory Coordination -2

Landbridge not landing at gas station 3

REACH 2 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 1
Habitat Restoration 2

Complexity/Diversity 2
Riparian Buffer Improvement 2

Water Quality/Temperature/Dissolved Oxygen 2
Stream Aesthetics 1

Stormwater Management 1

ENGAGEMENT
STEAM Education Opportunities 1

"Nature" Escapes 2
Activity at Edges 1

Spaces for Wellness/Healing 2
Accessibilty to Stream 2

Accessible/Safe/Inclusive 3
Spaces for Creative Expression 2

CONNECTIVITY
Access downtown 1

Access to Walnut Creek Trail 2
Access to Pullen Park 2
Gateway opportunities 2

REUSE/REHABILITATION
Vegetation Preservation 3

View preservation 3
Utility infrastructure reuse 1

CONSTRAINTS AND COSTS
Culvert Replacement Costs 1

Enviornmental Stormwater & Sediment Management -1 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most disturbance) and 1 (least disturba
Enviornmental Soil Management -1 We're assuming that the soil management requirements will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)

Brownfields Regulatory Coordination -1
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill tota

Railroad Collaboration 1
Potential for Adverse Flood Impacts 1

Permit Risk 1
Compliance with Transportation Objectives 1

Utility Relocation Cost 1
Central Prison Collaboration 1

REACH 3 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 1
Habitat Restoration 1

Complexity/Diversity 1
Riparian Buffer Improvement 2

Water Quality/Temperature/Dissolved Oxygen 2
Stream Aesthetics 2

Stormwater Management 1

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

267266



SCENARIO C- REACH 3 SUMMARY ASSESSMENT

Enviornmental Soil Management -1 We're assuming that the soil management requirements will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)
Brownfields Regulatory Coordination -1

Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill total and
Railroad Collaboration 1

Potential for Adverse Flood Impacts 1
Permit Risk 1

Compliance with Transportation Objectives 1
Utility Relocation Cost 1

Central Prison Collaboration 1

REACH 3 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 1
Habitat Restoration 1

Complexity/Diversity 1
Riparian Buffer Improvement 2

Water Quality/Temperature/Dissolved Oxygen 2
Stream Aesthetics 2

Stormwater Management 1

ENGAGEMENT
STEAM Education Opportunities 3

"Nature" Escapes 2
Activity at Edges 2

Spaces for Wellness/Healing 2
Accessibilty to Stream 2

Accessible/Safe/Inclusive 2
Spaces for Creative Expression 2

CONNECTIVITY
Access downtown 2

Access to Walnut Creek Trail 2
Access to Pullen Park 2
Gateway opportunities 2

Access to City Park South 2

REUSE/REHABILITATION
Vegetation Preservation 3

View preservation 3
Utility infrastructure reuse 2

CONSTRAINTS AND COSTS
Culvert Replacement Costs 1

Enviornmental Stormwater & Sediment Management -1 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)
Enviornmental Soil Management -1 We're assuming that there soil management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)

Brownfields Regulatory Coordination -1
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill total and

Potential for Adverse Flood Impacts 1
Permit Risk 1

Compliance with Transportation Objectives 1
Utility Relocation Cost 1

Enviornmental Soil Management -1 We're assuming that the soil management requirements will be a sliding scale between 3 (most disturbance) and 1 (least disturbance)
Brownfields Regulatory Coordination -1

Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill tota
Railroad Collaboration 1

Potential for Adverse Flood Impacts 1
Permit Risk 1

Compliance with Transportation Objectives 1
Utility Relocation Cost 1

Central Prison Collaboration 1

REACH 3 Challenges Remain 3 2 1 1 2 3 Site Improvement
ECOLOGY (-) (+)

Stream Restoration 1
Habitat Restoration 1

Complexity/Diversity 1
Riparian Buffer Improvement 2

Water Quality/Temperature/Dissolved Oxygen 2
Stream Aesthetics 2

Stormwater Management 1

ENGAGEMENT
STEAM Education Opportunities 3

"Nature" Escapes 2
Activity at Edges 2

Spaces for Wellness/Healing 2
Accessibilty to Stream 2

Accessible/Safe/Inclusive 2
Spaces for Creative Expression 2

CONNECTIVITY
Access downtown 2

Access to Walnut Creek Trail 2
Access to Pullen Park 2
Gateway opportunities 2

Access to City Park South 2

REUSE/REHABILITATION
Vegetation Preservation 3

View preservation 3
Utility infrastructure reuse 2

CONSTRAINTS AND COSTS
Culvert Replacement Costs 1

Enviornmental Stormwater & Sediment Management -1 We're assuming that there stormwater & sediment management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturba
Enviornmental Soil Management -1 We're assuming that there soil management requirments will be a sliding scale between 3 (most distrubance) and 1 (least disturbance)

Brownfields Regulatory Coordination -1
Facility Maintenance (Post Occupancy) -2 important cost issues to discuss with team for both environmental and non-environmental related to maintaining the stream, facilities, and landfill tota

Potential for Adverse Flood Impacts 1
Permit Risk 1

Compliance with Transportation Objectives 1
Utility Relocation Cost 1

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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Dorothea Dix Park Project - Brownfields Community-Wide Assessment Grant FY23 
 

     
implementation for the sustainable growth of the area adjacent to downtown Raleigh and east of the

RESEARCH TRIANGLE PARK, STREAM RESTORATION
DURHAM, NC

LITTLE SUGAR CREEK ENVIRONMENTAL RESTORATION 
AND GREENWAY PROJECT 

CHARLOTTE, NC

CHANTILLY ECOLOGICAL SANCTUARY AT BRIAR CREEK
CHARLOTTE, NC

BRIAR CREEK STREAM RESTORATION AND 
ENHANCEMENT PROJECT

CHARLOTTE, NC

PRECEDENT TRIP SUMMARY
APPENDICES J

CLIENT: Research Triangle 
Foundation

COMPLETION DATES: 2023

CONSTRUCTION COST: $30 M 
Phase I (part of larger infrastructure 
project)

DESIGN TEAM: 
Surface678 (landscape architect)
McAdams (stream design)

The +/-1,000 LF of stream enhancement is just a part of this 20 acre 
project that will include two hotels, corporate office towers, incubator 
space, and 300,00 SF of retail. 

Previously an engineered stream with riprap base, the streambed has 
been expanded and allowed a more meandering path with strategically 
located boulders, j-hooks, and riffler bars. In order to both provide the 
stream the ideal floodplain width and grade the 20 acre site for further 
development, the stream banks get up to 3:1 slope in some areas, 
with the 100-year floodzone starting +/- 3/4 of the way up the bank in 
most places. Covering the banks are at least two layers of jute matting 
to mitigate any erosion, with an extra layer of matting for permanent 
erosion control in areas more frequently flooded. 

The planting is made up of highly articulated swaths, with species 
carefully selected in coordination with NC State Extension Office 
and ornamental grass experts, for their form, function, and (eco and 
aesthetic) relationship to neighboring swaths.

Downstream, and also within the Northeast Creek Watershed, is the 
proposed stormwater meadow.  

WHAT WORKED: 

WHAT TO IMPROVE:

ROLE OF CITY:

COMMUNITY IMPACT:

STREAM ENHANCEMENT
RESEARCH TRIANGLE PARK HUB

BEFORE

NORTH CAROLINA TRIP 
(RDU AND CHARLOTTE)

• Stormwater
• Wetland is separated from stream
• Scale of wetland is significant and offers a unique habitat
• Follow up and understand what the wetland is serving
• No road runoff into stream (confirm with Daniel/Charlie)
• Confirm size of plant material at time of install

• Utility Impacts
• Not applicable 

• Vegetation
• Combination of ornamental grasses, perennials, shrubs and trees
• Confirm size of plant material at install (plugs, container, other)
• Date of Plant Installation – Fall 2022

• Existing Site Condition
• Trapezoid stone channel, 12’ deep riprap channel, 2:1 side slopes
• Qualitative testing of stream flora and fauna (stream inaccessible)
• Parking lot and buildings

• Economic Impact
• Funding sources
• Investment
• ROI
• Projects in design and/or construction

• Stream Design
• Enhancement
• Restoration
• Pedestrian access
• Safety - visibility across the site
• Community Amenity

• Scale Comparison
• Length of stream 
• Overall project size 

KEY TAKEAWAYS (Research Triangle Park HUB)
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SCALE: 1" = 20'-0"
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SEE 2/L6.23 FOR PLANTING
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ENLARGEMENT - STREAM EAST

M
A

T
C

H
L

IN
E

 -
 S

E
E

 L
-6

.2
4

 S
T

R
E

A
M

 W
E

S
T

PLANTING ENLARGEMENT -

STREAM PLANTING

SCALE:  1" = 50'-0"

0 25 50 100

N

SCALE:  1" = 20'-0"

0 10 20 40

N

1 BULLETIN 03 08.07.2020

2 BULLETIN 11 03.18.2021

3 BULLETIN 12 05.28.2021

4 BULLETIN 17 11.17.2021

5 BULLETIN 18 02.11.2022

L-6.24

N
O

R
TH

CARO
LIN

A

1717

C
H

A

R
LES D. BRA

D
L
E
Y

R
E

G
I

S T
E

R
E
D

LA
NDSCAP

E

A
R

C

H
I

T
E

C
T

OWNER

REVISIONS

PROJECT NO. RTF-18060

FILENAME

CHECKED BY

DRAWN BY

SCALE

DATE 03.20.2020

SHEET

PLAN INFORMATION

RESEARCH TRIANGLE FOUNDATION

12 DAVIS DRIVE

RESEARCH TRIANGLE PARK,

NORTH CAROLINA, 27709

AS NOTED

DW, RS, KB, NH, TW

CB

Surface 678, P.A.

215 Morris Street, Suite 150

Durham, NC 27701

www.surface678.com

p : 919-419-1199

f : 919-419-1669

N0. SUBMITTAL DATE

H
U

B
 R

T
P

C
O

N
S

T
R

U
C

T
IO

N
 D

R
A

W
IN

G
S

R
E

S
E

A
R

C
H

 T
R

IA
N

G
L
E

 P
A

R
K

, 
N

O
R

T
H

 C
A

R
O

L
IN

A
, 

2
7

7
0

9

 FOR CONSTRUCTION

RELEASED FOR CONSTRUCTION

SOD

(1) ACE RUB

(253) ERA ELL

(4053) CAR CHE PLUG

(2,790) CAR BIC PLUG

(3246) CAR RAD PLUG

(1500) JUN INF PLUG

(119) ECH PUR

(300) SCH SCO

(789) EUT GRA

(688) ERA SPE

(78) ECH PUR

(845) ACO GRA PLUG

(1676) CAR CHE PLUG

(387) EUT GRA

(3567) CAR GRA PLUG

(4183) CAR STR PLUG

(2240) AND TER

(1727) ERA ELL

(1823) CAR RAD

(2333) ACO GRA PLUG

(1370) ACO GRA PLUG

(536) IRI FUL

(1905) CAR AMP PLUG

(479) CAR CHE

(3214) CAR RAD PLUG

(2149) ACO GRA PLUG

(1240) IRI FUL

(2738) CAR BIC PLUG

(10) COR AMO

(11) SAM CAN

(1,270) CAR AMP PLUG

(3) TAX DIS

(1) TAX DIS

(1) CHA THY

(1) CHA TYH

(10) MYR CER

(1044) ACO GRA PLUG

(1) CHA THY

(1) ACE RUB

S
T

R
E

A
M

 C
H

A
N

N
E

L
; S

E
E

 C
IV

IL
 D

R
A

W
IN

G
S

(215) ERA SPE

(1) TAX DIS

SOD

(500) SCH SCO

(253) ERA ELL

(336) ECH PUR

(286) AMS HUB

(3505) CAR CHE PLUG

(3) ACE RUB

(831) CAR BIC PLUG

(290) LIA SPI

(960) ERA SPE

SOD

(72) ECH PUR

(258) SCI CYP

(1) MET GLY

(1) TAX DIS

(1843) CAR ROS PLUG

(10) MYR CER

(10) ILL PAR

(503) SCI CYP

(8) ILL PAR

(1) HAM VIR

(10) MYR CER

(7) COR AMO

(11) ILL PAR

(2) CER CAN

(1) HAM VIR

(1) CER CAN

(1) CER CAN

(2) MAG VIR

SOD

(13) DIS BLU

(36) SCH SCO

PU

PU
E

PU
E

PU
E

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE
PUE

PUEPUEPUEPUEPUEPUEPUEPUEPUEPUE
PUE

PUE
PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

P
U

E

PUE
PUE

PUE
PUE PUE PUE PUE PUE

PUE
PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

PUE

UE PUE PUE
PUE PUE PUE PUE PUE PUE PUE PUE PUE PUE PUE PUE PUE PUE PUE PUE PUE PUE PUE PUE PUE

G
G

G
G

G G G G G
G

G
G

G

G

G

G

G

G

G

G

G

G

G

G

G

G
G G

G

G G G G G G G G G
G

G
G

G

G

G

G

G

G

G

G

G

G

G

G

G G

G

G

G

G

G

G

G

G

G

G

G

G

G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G

G
G

G

S
D

S
D

S
D

S
D

S
D

S
D

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

SD

SD

SD

SD

RCW
RCW

RCW
RCW

RCW
RCW

RCW RCW RCW RCW
RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW
RCW RCW RCW RCW RCW RCW RCW

RCW
RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

RCW

R
C

W
R

C
W

RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCWRCW RCW RCW RCW RCW RCW RCWRCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW RCW

SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD SD

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

R
C

W

R
C

W

R
C

W

S
D

S
D

S
D

S
D

S
D

S
D

S
D

SD
SD

SD
SD

SD
SD

SD
SD

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

S
D

SD SD SD SD SD SD SD

SD SD SD

G G G G G G G
G

G
G

G
G

G G G G G G G G G G G G G G G G G G G G G G

G

G

G G G G G

G G

TMH-14

TMH-05

PLANTING PLAN - PLANTING ENLARGEMENT STREAM EAST
SCALE: 1" = 20'-0"

2

PLANTING SCHEDULE STREAM- CONTRACTOR SHALL SATISFY ALL MEASUREMENTS INDICATED

SYM QTY BOTANICAL NAME COMMON NAME MIN CAL/RT MIN SPR. MIN HT SPACING REMARKS

CANOPY TREES

ACE RUB 9 ACER RUBRUM 'FRANKSRED' RED SUNSET MAPLE 5" CAL. 6'-0" 16'-0" AS SHOWN STRONG CENTRAL LEADER; EVENLY BRANCHED; FULL

CER CAN 6 CERCIS CANADENSIS EASTERN REDBUD 3.5" CAL. 6'-0" 12'-0" AS SHOWN MULTISTEM; EVENLY BRANCHED, FULL

CHA  THY 7 CHAMAECYPARIS THYOIDES HENRYAE 'ATLANTA' ATLANTA WHITE CEDAR 5" CAL. 6'-0" 16'-0" AS SHOWN STRONG CENTRAL LEADER; EVENLY BRANCHED; FULL

MAG VIR 6 MAGNOLIA VIRGINIANA SWEETBAY MAGNOLIA 3.5" CAL 6'-0" 16'-0" AS SHOWN MULTISTEM; EVENLY BRANCHED, FULL

MET GLY 3 METASEQUOIA GLYPTOSTROBOIDES DAWN REDWOOD 5" CAL. 6'-0" 16'-0" AS SHOWN STRONG CENTRAL LEADER; EVENLY BRANCHED; FULL

TAX DIS 16 TAXODIUM ASCENDENS 'CAROLYN MALONE' GREENFEATHER POND CYPRESS 5" CAL. 6'-0" 16'-0" AS SHOWN STRONG CENTRAL LEADER; EVENLY BRANCHED; FULL

SHRUBS

COR AMO 55 CORNUS AMOMUM SILKY DOGWOOD 5 GAL 24" 36" AS SHOWN FULL; DENSE, MATCHING

DIS BLU 13 DISTYLIUM 'BLUE CASCADE' BLUE CASCADE DISTYLIUM 3 GAL 24" 36" AS SHOWN FULL; DENSE, MATCHING

HAM VIR 3 HAMAMELIS X INTERMEDIA 'ARNOLD'S PROMISE' ARNOLD'S PROMISE WITCH HAZEL 7 GAL 36" 48" AS SHOWN FULL; DENSE, MATCHING

ILL PAR 99 ILLICIUM PARVIFLORUM SMALL ANISE TREE 7 GAL 30" 60" AS SHOWN FULL; DENSE, MATCHING

MYR CER 83 MORELLA CERIFERA WAX MYRTLE 7 GAL 30" 60" AS SHOWN FULL; DENSE, MATCHING

SAM CAN 60 SAMBUCUS CANADENSIS AMERICAN BLACK ELDERBERRY 7 GAL 24" 36" AS SHOWN FULL; DENSE, MATCHING

ORNEMENTAL GRASSES, PERENNIALS AND GROUNDCOVERS

ACO GRA PLUG 14,015 ACORUS GRAMINEUS 'OGON' SWEET FLAG PLUG - - 8" O.C. ---

AMS HUB 730 AMSONIA HUBRICHTII BLUE STAR 1 GAL 24" 24" 24" O.C. FULL; DENSE, MATCHING

AND TER 6,804 ANDROPOGON TERNARIUS 'BLACK MOUNTAIN' BLACK MOUNTAIN SPLITBEARD BLUESTEM 1 QT 12" 12" 12" O.C. 5-7 BIBS, WELL ROOTED

CAR AMP PLUG 9,268 CAREX AMPHIBOLA CREEK SEDGE PLUG - - 8" O.C. ---

ERA SPE 4,590 ERAGROSTIS SPECTABILIS PURPLE LOVEGRASS 1 QT 4" 4" 10" O.C. 5-7 BIBS, WELL ROOTED

LIA SPI 701 LIATRIS SPICATA BLAZING STAR 1 QT 12" 12" 14" O.C. 5-7 BIBS, WELL ROOTED

CAR BIC 2,382 CAREX BICKNELLII PRAIRIE SEDGE 1 QT 4" 4" 12" O.C. 5-7 BIBS, WELL ROOTED

CAR BIC PLUG 9,894 CAREX BICKNELLII PRAIRIE SEDGE PLUG - - 8" O.C. ---

CAR CHE 688 CAREX CHEROKEENSIS CHEROKEE SEDGE 1 QT 4" 4" 12" O.C. 5-7 BIBS, WELL ROOTED

CAR CHE PLUG 16,021 CAREX CHEROKEENSIS CHEROKEE SEDGE PLUG - - 8" O.C. ---

CAR GRA PLUG 1,969 CAREX GRAYI GRAY'S SEDGE PLUG - - 8" O.C. ---

CAR RAD 3,355 CAREX RADIATA EASTERN STAR SEDGE 1 QT 4" 4" 12" O.C. 5-7 BIBS, WELL ROOTED

CAR RAD PLUG 17,134 CAREX RADIATA EASTERN STAR SEDGE PLUG - - 8" O.C. ---

CAR STR 1,528 CAREX STRICTA TUSSOCK SEDGE 1 QT 4" 4" 12" O.C. 5-7 BIBS, WELL ROOTED

CAR STR PLUG 6,731 CAREX STRICTA TUSSOCK SEDGE PLUG - - 8" O.C. ---

ECH PUR 909 ECHINACEA PURPUREA PURPLE CONEFLOWER 1 QT 12" 12" 18" O.C. 12-15 BIBS, WELL ROOTED

ERA ELL 2,356 ERAGROSTIS ELLIOTTII 'WIND DANCER' WIND DANCER LOVE GRASS 1 GAL. 12" 12" 24" O.C. 5-7 BIBS, WELL ROOTED

EUT GRA 1,176 EUTHAMIA GRAMINIFOLIA FLAT-TOP GOLDENROD 1 QT 12" 12" 14" O.C. 12-15 BIBS, WELL ROOTED

JUN INF PLUG 2,924 JUNCUS INFLEXUS SPECIES HARD RUSH PLUG - - 8" O.C. ---

JUN EFF 51 JUNCUS EFFUSUS COMMON RUSH 1 GAL. 18" 12" 24" O.C. 5-7 BIBS, WELL ROOTED

IRI FUL 2,432 IRIS FULVA COPPER IRIS 1 GAL. 12" 12" 12" O.C. 5-7 BIBS, WELL ROOTED

SCH SCO 1,761 SCHIZACHYRIUM SCOPARIUM LITTLE BLUESTEM 1 GAL. 12" 12" 24" O.C. 5-7 BIBS, WELL ROOTED

SCI CYP 761 SCIRPUS CYPERINUS WOOLGRASS 1 GAL. 12" 12" 18" O.C. 5-7 BIBS, WELL ROOTED
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PLANTING ENLARGEMENT -

STREAM PLANTING

SCALE:  1" = 20'-0"
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PLANTING PLAN - STREAM BED KEY PLAN
SCALE: 1" = 50'-0"

1

SEE 2/L6.23 FOR PLANTING

ENLARGEMENT - STREAM WEST

SEE 2/L6.24 FOR PLANTING

ENLARGEMENT - STREAM EAST

SCALE:  1" = 50'-0"

0 25 50 100

N

2 BULLETIN 11 03.18.2021

3 BULLETIN 12 05.28.2021

SEE L6.06A FOR PLANTING

ENLARGEMENT - OPEN SPACE

4 BULLETIN 15 09.03.2021

5 BULLETIN 18 02.11.2022

6 BULLETIN 20 08.18.2022

SCALE:  1" = 20'-0"
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PLANTING PLAN - STORMWATER MEADOW
SCALE: 1" = 20'-0"

1

PLANTING ENLARGEMENT -

STORMWATER PLANTING

UPPER STORMWATER MEADOW PLANT SCHEDULE - CONTRACTOR SHALL SATISFY ALL MEASUREMENTS NOTED - 

EXCEED SIZES UPON APPROVAL

KEY QTY LATIN NAME COMMON NAME CONTAINER  |  SIZE  |  HT  |  W  |  SPACING COMMENTS

DECIDUOUS TREES

UNDERSTORY DECIDUOUS TREES

EVERGREEN TREES

DECIDUOUS SHRUBS

EVERGREEN SHRUBS

PERENNIALS

AMS HUB 28 AMSONIA HUBRICHTII 'BLUESTAR' TEXAS BLUE STAR 1 GAL. / 12" / 12" / 24" O.C.

AST LAE 126 ASTER LAEVIS 'BLUE BIRD' BLUE BIRD ASTER 1 GAL. / 12" / 12" / 12" O.C.

BAP AUS 93 BAPTISIA AUSTRALIS BLUE WILD INDIGO 1 GAL. / 30" / 24" / DENSE; MATCHING

RUD FUL 98 RUDBECKIA FULGIDA VAR. FULGIDA BLACK-EYED SUSAN 1 GAL. / 12" / 12" / 18" O.C.

ORNAMENTAL GRASSES

AND TER 2,265 ANDROPOGON TERNARIUS SPLIT-BEARD BROOMSEDGE 1 GAL. / 12" / 12" / 18" O.C.

CAL CAN 751 CALAMAGROSTIS CANADENSIS BLUE REED GRASS 1 GAL. / 12" / 12" / 18" O.C.

CAR NOR 254 CAREX NORMAILS GREATER STRAW SEDGE 1 GAL. / 12" / 12" / 18" O.C.

CAR TEX 408 CAREX TEXENSIS TEXAS SEDGE PLUG / 8" / 8" / 9" O.C.

DES CES 586 DESCHAMPSIA CESPITOSA TUFTED HAIR GRASS PLUG / 12" / 8" / 18" O.C.

JUN TEN 151 JUNCUS TENUIS RUSH 1 GAL. / 8" / 8" / 18" O.C.

KOE MAC 1,961 KOELERIA MACRANTHA JUNE GRASS 1 GAL. / 18" / 10" / 12" O.C.

MUH CAP 201 MUHLENBERGIA CAPILLARIS 'WHITE CLOUD' WHITE MUHLY GRASS 1 GAL. / 18" / 18" / 18" O.C.

PAN ADB 170 PANICUM AMARUM 'DEWEY BLUE' BITTER SWITCHGRASS 1 GAL. / 12" / 12" / 24" O.C.

PAN VCB 969 PANICUM VIRGATUM 'CAPE BREEZE' CAPE BREEZE DWARF SWITCHGRASS 1 GAL. / 12" / 12" / 18" O.C.

PAN VIS 1,444 PANICUM VIRGATUM 'SHENANDOAH' SHENANDOAH SWITCH GRASS 1 GAL. / 12" / 12" / 18" O.C.

PEN OKR 120 PENNISETUM ORIENTALE 'KARLEY ROSE' ORIENTAL FOUNTAIN GRASS 1 GAL. / 18" / 12" / 18" O.C.

SCH SCO 1,204 SCHIZACHYRIUM SCOPARIUM LITTLE BLUESTEM 1 GAL. / 8" / 8" / 15" O.C.

SCH SCC 1,283 SCHIZACHYRIUM SCOPARIUM 'CAROUSEL' CAROUSEL LITTLE BLUESTEM 1 GAL. / 8" / 8" / 24" O.C.

SCH SPB 527 SCHIZACHYRIUM SCOPARIUM 'PRAIRIE BLUES' PRAIRIE BLUES LITTLE BLUESTEM 1 GAL. / 8" / 8" / 18" O.C.

UPPER STORMWATER MEADOW PLANT SCHEDULE - CONTRACTOR SHALL SATISFY ALL MEASUREMENTS NOTED - 

EXCEED SIZES UPON APPROVAL

KEY QTY LATIN NAME COMMON NAME CONTAINER  |  SIZE  |  HT  |  W  |  SPACING COMMENTS

DECIDUOUS TREES

UNDERSTORY DECIDUOUS TREES

EVERGREEN TREES

DECIDUOUS SHRUBS

EVERGREEN SHRUBS

PERENNIALS

AMS HUB 28 AMSONIA HUBRICHTII 'BLUESTAR' TEXAS BLUE STAR 1 GAL. / 12" / 12" / 24" O.C.

AST LAE 126 ASTER LAEVIS 'BLUE BIRD' BLUE BIRD ASTER 1 GAL. / 12" / 12" / 12" O.C.

BAP AUS 93 BAPTISIA AUSTRALIS BLUE WILD INDIGO 1 GAL. / 30" / 24" / DENSE; MATCHING

RUD FUL 98 RUDBECKIA FULGIDA VAR. FULGIDA BLACK-EYED SUSAN 1 GAL. / 12" / 12" / 18" O.C.

ORNAMENTAL GRASSES

AND TER 2,265 ANDROPOGON TERNARIUS SPLIT-BEARD BROOMSEDGE 1 GAL. / 12" / 12" / 18" O.C.

CAL CAN 751 CALAMAGROSTIS CANADENSIS BLUE REED GRASS 1 GAL. / 12" / 12" / 18" O.C.

CAR NOR 254 CAREX NORMAILS GREATER STRAW SEDGE 1 GAL. / 12" / 12" / 18" O.C.

CAR TEX 408 CAREX TEXENSIS TEXAS SEDGE PLUG / 8" / 8" / 9" O.C.

DES CES 586 DESCHAMPSIA CESPITOSA TUFTED HAIR GRASS PLUG / 12" / 8" / 18" O.C.

JUN TEN 151 JUNCUS TENUIS RUSH 1 GAL. / 8" / 8" / 18" O.C.

KOE MAC 1,961 KOELERIA MACRANTHA JUNE GRASS 1 GAL. / 18" / 10" / 12" O.C.

MUH CAP 201 MUHLENBERGIA CAPILLARIS 'WHITE CLOUD' WHITE MUHLY GRASS 1 GAL. / 18" / 18" / 18" O.C.

PAN ADB 170 PANICUM AMARUM 'DEWEY BLUE' BITTER SWITCHGRASS 1 GAL. / 12" / 12" / 24" O.C.

PAN VCB 969 PANICUM VIRGATUM 'CAPE BREEZE' CAPE BREEZE DWARF SWITCHGRASS 1 GAL. / 12" / 12" / 18" O.C.

PAN VIS 1,444 PANICUM VIRGATUM 'SHENANDOAH' SHENANDOAH SWITCH GRASS 1 GAL. / 12" / 12" / 18" O.C.

PEN OKR 120 PENNISETUM ORIENTALE 'KARLEY ROSE' ORIENTAL FOUNTAIN GRASS 1 GAL. / 18" / 12" / 18" O.C.

SCH SCO 1,204 SCHIZACHYRIUM SCOPARIUM LITTLE BLUESTEM 1 GAL. / 8" / 8" / 15" O.C.

SCH SCC 1,283 SCHIZACHYRIUM SCOPARIUM 'CAROUSEL' CAROUSEL LITTLE BLUESTEM 1 GAL. / 8" / 8" / 24" O.C.

SCH SPB 527 SCHIZACHYRIUM SCOPARIUM 'PRAIRIE BLUES' PRAIRIE BLUES LITTLE BLUESTEM 1 GAL. / 8" / 8" / 18" O.C.

1 BULLETIN 03 08.07.2020

2 BULLETIN 11 03.17.2021

3 BULLETIN 15 09.03.2021

SCALE:  1" = 20'-0"

0 10 20 40

N

L-6.21B

N
O

R
TH

CARO
LIN

A

1717

C
H

A

R
LES D. BRA

D
L
E
Y

R
E

G
I

S T
E

R
E
D

LA
NDSCAP

E

A
R

C

H
I

T
E

C
T

OWNER

REVISIONS

PROJECT NO. RTF-18060

FILENAME

CHECKED BY

DRAWN BY

SCALE

DATE 07.14.2020

SHEET

PLAN INFORMATION

RESEARCH TRIANGLE FOUNDATION

12 DAVIS DRIVE

RESEARCH TRIANGLE PARK,

NORTH CAROLINA, 27709

AS NOTED

DW, RS, KB, NH, TW

CB

Surface 678, P.A.

215 Morris Street, Suite 150

Durham, NC 27701

www.surface678.com

p : 919-419-1199

f : 919-419-1669

N0. SUBMITTAL DATE

H
U

B
 R

T
P

C
O

N
S

T
R

U
C

T
IO

N
 D

R
A

W
IN

G
S

R
E

S
E

A
R

C
H

 T
R

IA
N

G
L
E

 P
A

R
K

, 
N

O
R

T
H

 C
A

R
O

L
IN

A
, 

2
7

7
0

9

0 CONSTRUCTION DRAWINGS 03.20.2020

 FOR CONSTRUCTION

RELEASED FOR CONSTRUCTION

PLANTING PLAN - STORMWATER WETLAND PLAN
SCALE: 1" = 20'-0"

1

PLANTING ENLARGEMENT -

STORMWATER PLANTING

LOWER STORMWATER MEADOW PLANT SCHEDULE - CONTRACTOR SHALL SATISFY ALL MEASUREMENTS NOTED - 

EXCEED SIZES UPON APPROVAL

KEY QTY LATIN NAME COMMON NAME CONTAINER  |  SIZE  |  HT  |  W  |  SPACING COMMENTS

DECIDUOUS TREES

TAX DIS 6 TAXODIUM DISTICHUM 'MICKELSON' SHAWNEE BRAVE BALDCYPRESS 6" CAL. / 18'-0" / 8'-0" / AS SHOWN STRONG CENTRAL LEADER

UNDERSTORY DECIDUOUS TREES

BET NIG 4 BETULA NIGRA 'DURA-HEAT' DURA-HEAT RIVER BIRCH 1.5" CAL. PER CANE / 16'-0" / 8'-0" / AS SHOWN MULTI-STEM; MIN (3) CANE

DECIDUOUS SHRUBS

CEP OCC 15 CEPHALANTHUS OCCIDENTALIS BUTTONBUSH 7 GAL. / 36" / 36" / AS SHOWN FULL; DENSE; MATCHING

CLE ALN 32 CLETHRA ALNIFOLIA 'HUMMINGBIRD' HUMMINGBIRD SUMMERSWEET 7 GAL. / 30" / 30" / AS SHOWN FULL; DENSE; MATCHING

ILE VER 19 ILEX VERTICILLATA WINTERBERRY HOLLY 5 GAL. / 30" / 30" / AS SHOWN

MALE AND FEMALE PLANTS SHALL BE 

PROVIDED IN A RATIO NO LESS THAN 

1:5; FULL; DENSE; MATCHING

SAM CAN 74 SAMBUCUS CANADENSIS AMERICAN BLACK ELDERBERRY 7 GAL. / 36" / 36" / AS SHOWN FULL; DENSE; MATCHING

PERENNIALS

ACO CAL 296 ACORUS CALAMUS SWEET FLAG 1 GAL. / 18" / 12" / 18" O.C.

EUP FIS 386 EUPATORIADELPHUS FISTULOSUS 'GATEWAY' GATEWAY JOE-PYE WEED 1 GAL. / 12" / 12" / 24" O.C.

HIB COC 268 HIBISCUS COCCINEUS 'TEXAS STAR' TEXAS STAR SCARLET ROSE MALLOW 3 GAL. / 36" / 36" / 18" O.C.

IRI FUL 369 IRIS FULVA COPPER IRIS 1 GAL. / 12" / 8" / 24" O.C.

IRI VIR 1,427 IRIS VIRGINICA BLUE FLAG IRIS 1 GAL. / 12" / 8" / 12" O.C.

KOS VIR 546 KOSTELETZKYA VIRGINICA SEASHORE MALLOW 5" PLUG / 12" / 12" / 18" O.C.

LOB CAR 457 LOBELIA CARDINALIS CARDINAL FLOWER 1 GAL. / 36" / 18" / 18" O.C.

PEL VIR 277 PELTANDRA VIRGINICA GREEN ARROW ARUM 1 GAL. / 12" / 8" / 12" O.C.

PON COR 266 PONTEDERIA CORDATA PICKEREL WEED 1 GAL. / 12" / 8" / 18" O.C.

ROS PAL 62 ROSA PALUSTRIS SWAMP ROSE 3 GAL. / 24" / 24" / 60" O.C.

RUD LAC 527 RUDBECKIA LACINIATA CUTLEAF CONEFLOWER 1 GAL. / 24" / 12" / 18" O.C.

SAU CER 721 SAURURUS CERNUUS LIZARD'S TAIL 1 GAL. / 8" / 12" / 12" O.C.

ORNAMENTAL GRASSES

CAL CAN 542 CALAMAGROSTIS CANADENSIS BLUE REED GRASS 1 GAL. / 12" / 12" / 18" O.C.

CAR NOR 855 CAREX NORMAILS GREATER STRAW SEDGE 1 GAL. / 12" / 12" / 18" O.C.

ELE PAL 2,509 ELEOCHARIS PALUSTRIS COMMON SPIKE RUSH 1 GAL. / 18" / 12" / 12" O.C.

JUN EFF 1,288 JUNCUS EFFUSUS COMMON RUSH 1 GAL. / 18" / 18" / 18" O.C.

JUN BLD 1,153 JUNCUS INFLEXUS 'BLUE ARROWS' BLUE ARROWS RUSH 1 GAL. / 12" / 12" / 12" O.C.

JUN TEN 1,358 JUNCUS TENUIS RUSH 1 GAL. / 8" / 8" / 18" O.C.

PAN VCB 1,131 PANICUM VIRGATUM 'CAPE BREEZE' CAPE BREEZE DWARF SWITCHGRASS 1 GAL. / 12" / 12" / 18" O.C.

PAN VIS 904 PANICUM VIRGATUM 'SHENANDOAH' SHENANDOAH SWITCH GRASS 1 GAL. / 12" / 12" / 18" O.C.
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L-6.21A

LIMITS OF STORMWATER

WETLAND PLANTING; TYP.

[277]  PEL VIR

[82]  CAR NOR

[83]  IRI FUL

[2]  CEP OCC

[205]  JUN BLD

[429]  IRI VIR

[301]  SAU CER

[46]  CAR NOR

[266]  PON COR

[101]  CAL CAN

[5]  ILE VER

[372]  JUN EFF

[73]  CAR NOR

[10]  SAM CAN

[304]  CAR NOR

[172]  EUP FIS

[112]  IRI FUL

[8]  SAM CAN

[367]  PAN VIS

[1]  TAX DIS

[11]  ROS PAL

[9]  SAM CAN

[401]  IRI VIR

[146]  KOS VIR

[514]  JUN BLD

[635]  JUN EFF

[102]  CAL CAN

[203]  RUD LAC

[420]  SAU CER

[52]  EUP FIS

[198]  LOB CAR

[15]  ROS PAL

[350]  CAR NOR

[588]  PAN VCB

[170]  RUD LAC

[3]  TAX DIS

[455]  PAN VIS

[823]  JUN TEN

[6]  SAM CAN

[296]  ACO CAL

[3]  CEP OCC

[3]  SAM CAN

[168]  IRI VIR

[127]  JUN TEN

[281]  JUN EFF

[8]  SAM CAN

[3]  CEP OCC

[6]  SAM CAN

[82]  PAN VIS

[3]  SAM CAN

[134]  HIB COC

[2509]  ELE PAL

[57]  IRI FUL

[408]  JUN TEN

[5]  SAM CAN

[110]  KOS VIR

[429]  IRI VIR

[6]  SAM CAN

[434]  JUN BLD

[117]  CAL CAN

[110]  LOB CAR

[73]  RUD LAC

[4]  SAM CAN

[63]  IRI FUL

[543]  PAN VCB

[2]  CEP OCC

[5]  CLE ALN

[3]  BET NIG

[148]  KOS VIR

[4]  CLE ALN

[3]  CLE ALN

[3]  CLE ALN

[2]  CEP OCC

[36]  ROS PAL

[5]  CLE ALN

[7]  ILE VER

[222]  CAL CAN

[2]  TAX DIS

[3]  ILE VER

[4]  CLE ALN

[4]  ILE VER

[134]  HIB COC

[1]  BET NIG

[81]  RUD LAC

[6]  SAM CAN
[162]  EUP FIS

[142]  KOS VIR

[2]  CLE ALN

[3]  CEP OCC

[6]  CLE ALN

[54]  IRI FUL

[149]  LOB CAR
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3'-0"

3'-0"

GEO GRID

NATURAL SHAPE LANDSCAPE
BOULDER

C125 BN DOUBLE NET
COCONUT BLANKET

CONTINUES UNDER BOULDER

EXTEND GEO GRID 3' MIN. 
BEYOND ALL  SIDES OF 
BOULDER

COIR MATTING

FLOODWAY SLOPE CONDITION;
SEE 4/L-10.41

GENERIC EROSION CONTROL SECTION

LANDSCAPE BOULDER CONDITION;
8/L-10.41

MAX FLOOD ELEVATION

REGULAR SLOPE CONDITION;
SEE 3/L-10.41

LANDSCAPE BOULDER CONDITION;
SEE 2/L-10.41

TOP OF SLOPE CONDITION;
SEE 6/L-10.41

PAVED AREA

SEE L3.22 PLAN ENLARGEMENT - STREAM FOR EXTENTS 
OF EROSION CONTROL CONDITIONS WITHIN STREAM

C125 BN DOUBLE NET
COCONUT BLANKET

1 1/2" TRIPLE SHREDDED
MULCH

1/2" COMPOSTED MULCH

6" TOPSOIL

SUBSOIL

C125 BN DOUBLE NET
COCONUT BLANKET

COIR MATTING; TYP.

EROSION CONTROL: TOP OF SLOPE CONDITION
6

C125 BN DOUBLE 
NET COCONUT 
BLANKET DOWN 12"

HARDSCAPE

COIR MATTING

DETAIL NOT IN USE

SCALE: NTS
7

DETAILS

L-10.41

OWNER

REVISIONS
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PLAN INFORMATION
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NORTH CAROLINA, 27709
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EXTEND GEO GRID 3' MIN. 
BEYOND ALL  SIDES OF 
BOULDER

3'-0"

3'-0"

GEO GRID

NATURAL SHAPE LANDSCAPE
BOULDER

C125 BN DOUBLE NET
COCONUT BLANKET

CONTINUES UNDER BOULDER

V-MAX C360 EROSION
CONTROL MATTING

CONTINUES UNDER BOULDER

SCALE: NTS
2

C125 BN DOUBLE NET
COCONUT BLANKET

5" TOPSOIL

V-MAX C360 EROSION
CONTROL MATTING

(EXTEND 5' OUTSIDE OF
FLOODWAY)

3" TOPSOIL

SUBSOIL

COIR MATTING

GENERIC EROSION CONTROL SECTION
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EROSION CONTROL: TOP OF SLOPE CONDITION
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EROSION CONTROL - REGULAR SLOPE CONDITION
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3

EROSION CONTROL -FLOODWAY CONDITION
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EROSION CONTROL: LANDSCAPE BOULDER IN FLOODWAY CONDITION
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NOTES:
1. PROVIDE A 24 X 24 INCH MOCK- UP FOR REVIEW AND APPROVAL BY LANDSCAPE 
ARCHITECT. MOCK-UP MAY NOT BE USED AS PART OF FINAL EROSION CONTROL
2. EROSION CONTROL IS REQUIRED FOR ENTIRE LANDSCAPE BED WITHIN FLOODWAY 
AND 5'-0" BEYOND FLOODWAY TOWARDS HIGHER ELEVATION

NOTES:
1. PROVIDE A 24 X 24 INCH MOCK- UP FOR REVIEW AND APPROVAL BY LANDSCAPE ARCHITECT. 
MOCK-UP MAY NOT BE USED AS PART OF FINAL EROSION CONTROL

NOTES:
1. PROVIDE A 24 X 24 INCH MOCK- UP FOR REVIEW AND APPROVAL BY LANDSCAPE ARCHITECT. 
MOCK-UP MAY NOT BE USED AS PART OF FINAL EROSION CONTROL
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These urban park projects include 4,600 LF of stream and floodplain 
enhancement features coordinating with an urban park and greenway 
trail south of uptown Charlotte. This work included daylighting 1,800 LF 
of channel that was previously capped by concrete parking decks.  The 
stream and floodplain enhancement made use of in-stream boulder 
structures, excavated floodplain benches, and a planted riparian buffer 
to improve the stability, habitat, and aesthetics of the stream corridor. 
The stakeholder group included Mecklenburg County Storm Water 
Services, Park & Recreation, Asset & Facility Management, and City of 
Charlotte Storm Water Services. The project was funded in part by FEMA 
buyout grants to remove floodprone structures from the floodplain, 
County land purchase bond funds, and the NC Land & Water Fund 
(formerly known as the Clean Water Management Trust Fund).   

  

Little Sugar Creek  
Environmental 
Restoration and 
Greenway Project:  
Midtown Reach, Kings Drive Reach 
and Elizabeth Reach 
 

CLIENTS: Mecklenburg County Asset & 
Facility Management and Storm Water 
Services 

COMPLETION DATES: 2009 (Midtown 
and Kings Drive Reaches); 2012 
(Elizabeth Reach) 
CONSTRUCTION COST: $25M 
DESIGN TEAM:  
Wildlands (stream design),  
LandDesign (greenway design) 

 
 
 

BEFORE 

These urban park projects include 4,600 LF of stream and floodplain 
enhancement features coordinating with an urban park and greenway 
trail south of uptown Charlotte. This work included daylighting 1,800 LF 
of channel that was previously capped by concrete parking decks.  The 
stream and floodplain enhancement made use of in-stream boulder 
structures, excavated floodplain benches, and a planted riparian buffer 
to improve the stability, habitat, and aesthetics of the stream corridor. 
The stakeholder group included Mecklenburg County Storm Water 
Services, Park & Recreation, Asset & Facility Management, and City of 
Charlotte Storm Water Services. The project was funded in part by FEMA 
buyout grants to remove floodprone structures from the floodplain, 
County land purchase bond funds, and the NC Land & Water Fund 
(formerly known as the Clean Water Management Trust Fund).   

  

Little Sugar Creek  
Environmental 
Restoration and 
Greenway Project:  
Midtown Reach, Kings Drive Reach 
and Elizabeth Reach 
 

CLIENTS: Mecklenburg County Asset & 
Facility Management and Storm Water 
Services 

COMPLETION DATES: 2009 (Midtown 
and Kings Drive Reaches); 2012 
(Elizabeth Reach) 
CONSTRUCTION COST: $25M 
DESIGN TEAM:  
Wildlands (stream design),  
LandDesign (greenway design) 

 
 
 

BEFORE 

WHAT WORKED: 

WHAT TO IMPROVE:

ROLE OF CITY:

COMMUNITY IMPACT:

LITTLE SUGAR CREEK ENVIRONMENTAL 
RESTORATION AND GREENWAY PROJECT

• Stormwater
• Road runoff released directly into stream
• Bioretention along stream bank

• Can fill up from stream – need to reinforce both sides of the dam or   
  outlet

• Can fill up from adjacent runoff -level spreader protected for creek   
  overflowing into BMP and visa versa

• Requires routine maintenance [These had been cleared once in 15   
  years]
• Bocci courts used as bioretention, sand filter type of system?

•      Utility Impacts
• Existing Sanitary Sewer
• Overhead power lines - Duke Energy easement through site - limited the 
structure design in portions of site, minimal meandering allowed
• City had a sewer upgrade planned for 2 years after LSC construction -- put 
construction on hold to get this city work done before having to rip out greenway later

•      Vegetation
• Combination of ornamental grasses, perennials, shrubs and trees. Native plant   
material along stream; more stylized plant material along greenway and commercial 
development
• Confirm size of plant material at install (plugs, container, other)
• Date of Plant Installation – 2013?
• Succession – shrubs and grasses have been shaded out from the canopy. Early in 
the project you could not see the stream
• Today the stream is visible from the greenway
• Managing Expectations

•       Existing Site Condition
• Piped below a parking structure
• Brownfield site
• Removed fuel tanks
• Contingency funds for construction for inspection of contaminated soils and any 
buried surprised (old foundations, etc.)
• Parking lot and buildings

•       Economic Impact
• Funding sources
• Investment
• ROI- Tenfold return on investment
• Projects in design and/or construction

•       Stream Design
• Enhancement
• Restoration
• No Pedestrian access - ‘look don’t touch’ - using riffles and vanes to maximize 
stream interest, aeration, sound (near overlook areas) 
• Safety 

• Community Amenity - negotiation for wideth of stream corridor for stable stream 
versus width needed for linear park programming
• Ground plane treatment below bridges
• Homeless encampments
• Stream flashes 12’ – 14’ within 20 minutes to an hour
• Runoff flashes 12’ within 20 minutes to an hour

• Scale Comparison
• Length of stream 
• Overall project size 

SEDIMENTATION & THE 
NECESSARY MAINTENANCE

KEY TAKEAWAYS (Little Sugar Creek Greenway)

STREAMSIDE BMP

LSC GREENWAY

LITTLE SUGAR CREEK

REINFORCED LEVEL SPREADER

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

275274



Charlotte-Mecklenburg Storm Water Services and the City of Charlotte’s 
Storm Water Services (CMSWS) partnered on this stream restoration, 
enhancement, and stormwater quality retrofit project along Briar Creek in 
a densely urban area of the City of Charlotte. The overall goals of the 
project were to restore Briar Creek, Edwards Branch, and Chantilly 
Tributary, improve water quality through improved stormwater 
management, and obtain stream mitigation credits for the City of 
Charlotte’s Umbrella Mitigation Bank. Prior to the project, Mecklenburg 
County purchased and demolished flood-prone buildings as part of the 
FEMA flood mitigation buyout program. This buyout provided the space 
necessary to expand the existing community park, incorporate stormwater 
quality retrofits, and restore portions of degraded streams. Over 4,450 LF 
of stream restoration and enhancement were performed, two stormwater 
quality best management practices (BMPs) were installed within the 
floodplain of Briar Creek, and the ground was prepared for greenway and 
recreational trails to be expanded in the future. Extensive hydraulic 
analysis was required to support a floodplain no-rise certification. 
Wildlands integrated hydraulic modeling with design to avoid raising 
floodplain elevations on adjacent private parcels. Wildlands also prepared 
a feasibility study and an alternatives analysis for the Chantilly Tributary 
and BMP components of the project. Wildlands Realty, our sister realty 
firm, negotiated five donated stormwater easements on private parcels. 
Construction was completed in 2018. Rough grading for a future greenway 
corridor was included in the design and construtcion package, in 
preparation for future greenway funding allocations. 

  

Chantilly Ecological 
Sanctuary at Briar Creek 
 

CLIENT: Charlotte-Mecklenburg 
Storm Water Services 

COMPLETION DATES: 2018 
CONSTRUCTION COST: $3.9M 
DESIGN TEAM:  
Wildlands (stream design) 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

BEFORE 

Charlotte-Mecklenburg Storm Water Services and the City of Charlotte’s 
Storm Water Services (CMSWS) partnered on this stream restoration, 
enhancement, and stormwater quality retrofit project along Briar Creek in 
a densely urban area of the City of Charlotte. The overall goals of the 
project were to restore Briar Creek, Edwards Branch, and Chantilly 
Tributary, improve water quality through improved stormwater 
management, and obtain stream mitigation credits for the City of 
Charlotte’s Umbrella Mitigation Bank. Prior to the project, Mecklenburg 
County purchased and demolished flood-prone buildings as part of the 
FEMA flood mitigation buyout program. This buyout provided the space 
necessary to expand the existing community park, incorporate stormwater 
quality retrofits, and restore portions of degraded streams. Over 4,450 LF 
of stream restoration and enhancement were performed, two stormwater 
quality best management practices (BMPs) were installed within the 
floodplain of Briar Creek, and the ground was prepared for greenway and 
recreational trails to be expanded in the future. Extensive hydraulic 
analysis was required to support a floodplain no-rise certification. 
Wildlands integrated hydraulic modeling with design to avoid raising 
floodplain elevations on adjacent private parcels. Wildlands also prepared 
a feasibility study and an alternatives analysis for the Chantilly Tributary 
and BMP components of the project. Wildlands Realty, our sister realty 
firm, negotiated five donated stormwater easements on private parcels. 
Construction was completed in 2018. Rough grading for a future greenway 
corridor was included in the design and construtcion package, in 
preparation for future greenway funding allocations. 

  

Chantilly Ecological 
Sanctuary at Briar Creek 
 

CLIENT: Charlotte-Mecklenburg 
Storm Water Services 

COMPLETION DATES: 2018 
CONSTRUCTION COST: $3.9M 
DESIGN TEAM:  
Wildlands (stream design) 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

BEFORE 

WHAT WORKED: 

WHAT TO IMPROVE:

ROLE OF CITY:

COMMUNITY IMPACT:

CHANTILLY ECOLOGICAL SANCTUARY AT 
BRIAR CREEK

• Stormwater
• Constructed Wetland
• Used a ‘flap’ in the outflow pipe to prevent stream from backing up into and 
flooding wetland
• Wet Pond
• Controls runoff from upstream impervious, parking lots and buildings

• Utility Impacts
• Existing Sanitary Sewer
• Existing overhead power lines
• Both require easements and restrictions for planting

• Vegetation
• Combination of ornamental grasses, perennials, shrubs and trees. Native plant 
material along stream; more stylized plant material along greenway and commercial 
development
• Confirm size of plant material at install (plugs, container, other)
• Date of Plant Installation – 2018?
• Succession – Community Planting
• Plants unable to establish along main stream due to flashes--confirm additonal 
bank stabilization methods

• Existing Site Condition
• Brownfield site?
• Removed +/-300 Apartment units (Relocated residents); Flooding not mitigated 
with upstream development that likely accelerated flooding intensity and frequency 
downstream, displacing the residents living in the floodplain.
• FFE of Apartment units was 12’ below Flood stage
• Parking

• Economic Impact
• Funding sources (FEMA)
• Investment
• ROI
• Gentrification – Impacts to local neighborhood, people who lived on the land 
prior and people downstream (what is the flood mitigation impact? what is the 
gentrification/development impact?)
• Projects in design and/or construction – tear down and rebuilds 

• Stream Design
• Enhancement
• Restoration
• Pedestrian bridges, grass/stone paths
• Safety 
• Community Amenity

• Scale Comparison
• Length of stream 
• Overall project size 

KEY TAKEAWAYS (Chantilly Ecological Sanctuary - Briar Creek)

BRIAR CREEK

COUNTY’S #1 WETLAND!

COMMUNITY PLANTED TREES

FLOOD GATE; KEEPS WATER 
FROM REENTERING STREAM

USGS GAUGE
APPROX. FLOODLINE

PED. BRIDGE
PED. EDUCATION 
& ENGAGEMENT

CHANTILLY TRIBUTARY - NORTHERN STREAM FROM NEIGHBORHOOD

FULL BANKS! PLANTED 
SAME O.C. AND SIZE AS 
ALONG BRIAR CREEK

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

277276



BRIAR CREEK

NORTHERN STREAM 
FROM NEIGHBORHOOD

Wildlands provided stream enhancement on 5,100 LF of Briar Creek and 
uncapped and restored 900 LF of a minor system tributary along the Mint 
Museum and Eastover Park in Charlotte, NC. The project scope included 
existing conditions geomorphic assessment, design, permitting, City and 
County easement coordination, coordination with an adjacent Park & 
Recreation greenway project, and construction administration assistance. 

Eastover Park is well-loved by the local community, and the public was 
adamant that the mature canopy within the programmed park area be 
preserved to the greatest extent possible. As a participating stakeholder, 
Catawba Lands Conservancy required that impacts be minimized to its 
forested conservation tract. Wildlands and the landscape architecture firm 
worked together and integrated the stream and greenway designs to avoid 
the majority of mature trees. The minor system tributary was removed 
from buried culvert pipes, and the team performed hydraulic modeling to 
assess the effects of daylighting and restoring a natural channel during a 
range of storm events. The project also included upsizing a stormwater 
pipe network through Eastover Park.  

Wildlands completed environmental permitting for both the stream and 
greenway work. Since the project is surrounded by private properties, the 
project had to be designed in a way that resulted in ‘no-rise’ to the FEMA 
floodplain. Wildlands developed a detailed hydraulic model, and Wildlands 
and Benesch worked together to design the stream and greenway grading 
iteratively to meet the no-rise condition. 

During construction, Wildlands tracked construction line items for payment 
by three different City and County departments. The project resulted in 
improved channel stability, diverse in-stream habitat, and a well-used 
greenway, all designed in a way that protected adjacent infrastructure and 
private properties.  

Briar Creek Stream 
Restoration and 
Enhancement Project: 
Randolph to 
Meadowbrook Road 

  
CLIENT: Charlotte-Mecklenburg 
Storm Water Services 
COMPLETION DATES: 2018 
CONSTRUCTION COST: $2.7M 
DESIGN TEAM:  
Wildlands (stream design), 
Benesch (greenway design) 

 

 
 

Wildlands provided stream enhancement on 5,100 LF of Briar Creek and 
uncapped and restored 900 LF of a minor system tributary along the Mint 
Museum and Eastover Park in Charlotte, NC. The project scope included 
existing conditions geomorphic assessment, design, permitting, City and 
County easement coordination, coordination with an adjacent Park & 
Recreation greenway project, and construction administration assistance. 

Eastover Park is well-loved by the local community, and the public was 
adamant that the mature canopy within the programmed park area be 
preserved to the greatest extent possible. As a participating stakeholder, 
Catawba Lands Conservancy required that impacts be minimized to its 
forested conservation tract. Wildlands and the landscape architecture firm 
worked together and integrated the stream and greenway designs to avoid 
the majority of mature trees. The minor system tributary was removed 
from buried culvert pipes, and the team performed hydraulic modeling to 
assess the effects of daylighting and restoring a natural channel during a 
range of storm events. The project also included upsizing a stormwater 
pipe network through Eastover Park.  

Wildlands completed environmental permitting for both the stream and 
greenway work. Since the project is surrounded by private properties, the 
project had to be designed in a way that resulted in ‘no-rise’ to the FEMA 
floodplain. Wildlands developed a detailed hydraulic model, and Wildlands 
and Benesch worked together to design the stream and greenway grading 
iteratively to meet the no-rise condition. 

During construction, Wildlands tracked construction line items for payment 
by three different City and County departments. The project resulted in 
improved channel stability, diverse in-stream habitat, and a well-used 
greenway, all designed in a way that protected adjacent infrastructure and 
private properties.  

Briar Creek Stream 
Restoration and 
Enhancement Project: 
Randolph to 
Meadowbrook Road 

  
CLIENT: Charlotte-Mecklenburg 
Storm Water Services 
COMPLETION DATES: 2018 
CONSTRUCTION COST: $2.7M 
DESIGN TEAM:  
Wildlands (stream design), 
Benesch (greenway design) 

 

 
 

WHAT WORKED: 

WHAT TO IMPROVE:

ROLE OF CITY:

COMMUNITY IMPACT:

BRIAR CREEK STREAM RESTORATION AND 
ENHANCEMENT PROJECT

• Stormwater
• Grass Swale conditions 
• Other?

• Utility Impacts
• Existing Sanitary Sewer
• Existing overhead power lines
• Both require easements and restrictions for planting

• Vegetation
• Combination of ornamental grasses, perennials, shrubs and trees. Native plant 
material along stream; more stylized plant material along greenway and commercial 
development
• Confirm size of plant material at install (plugs, container, other)
• Date of Plant Installation – 2020?
• Succession – 
• Tree Save – Community input

• Existing Site Condition
• Greenfield Site?
• Parking

• Economic Impact
• Funding sources
• Investment
• ROI
• Gentrification – Impacts to local neighborhood

• Stream Design
• Enhancement
• Restoration
• Pedestrian bridges and asphalt trails
• Safety 
• Community Amenity

• Scale Comparison
• Length of stream 
• Overall project size 

KEY TAKEAWAYS (Briar Creek Stream Restoration and Enhancement)

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

279278



Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

281280



CITY OF RALEIGH:
KATE PEARCE
DEAN PERRY
EMMA LILES

GARY CLAIBORNE
TJ McCOURT

DIX PARK CONSERVANCY:
JANET COWELL

SURFACE678:
ERIC DAVIS

ROBERT PRATT
JANIE DAY WHITWORTH

WILDLANDS ENGINEERING:
JEFF KEATON

EMILY REINICKER

GUEST GUIDES:
AARON EARLEY - WILDLANDS- CHANTILLY

CRYSTAL GOODE - MECKLENBURG COUNTY STORMWATER SERVICES- 
CHANTILLY

JIM HIGGINBOTHAM - MECKLENBERG COUNTY ASSET AND FACILITY 
MANAGEMENT- LITTLE SUGAR CREEK

ATTENDEES

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

283282
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Nicole Macaluso Millns PE, CFM

Angela Allen PE

Sujit Ekka PE, PH, CFM

Design Engineer/Hydraulic Modeling

Design Engineer

Stormwater Engineering Leader

PROJECT EXPERIENCE

PROJECT EXPERIENCE

PROJECT EXPERIENCE

EDUCATION

EDUCATION

EDUCATION

REGISTRATION

REGISTRATION

REGISTRATION

Bachelor of Science, Agricultural 
& Biological Engineering, Purdue 
University, 2006

Master of Science, Biological and 
Agricultural Engineering, North 
Carolina State University, 2006

Bachelor of Science , Biological 
Systems Engineering, Virginia Tech, 
2004 

MS, BSE-Land and Water 
Resources Engineering, Virginia 
Polytechnic Institute

MS, BAE-Ecological Engineering, 
University of Arkansas

BS, Agricultural Engineering, 
Allahabad Agricultural Institute 
Deemed University

Professional Engineer, NC

Professional Engineer, NC

Certified Floodplain Manager, NC 
(NC-12-0450)

Professional Engineer, NC # 037389

Professional Hydrologist-Water 
Quality: 11-HWQ-3012

Certified Flood Manager, #NC-10-0386

AECOM Certified Project Manager

 » Third Fork Creek Urban Stream Restoration and Greenway 
Project, Durham, North Carolina

 » Little Sugar Creek: 7th Street to Pearl Park Way, Charlotte, North 
Carolina

 » Little Troublesome Creek Stream and Wetland Mitigation Project, 
Rockingham County, North Carolina

 » North Carolina Museum of Art Stream Assessment and Repair 
Project, Raleigh, North Carolina

 » South Ellerbe Constructed Wetland and Stream Restoration 
Project, Durham, North Carolina

 » Little Lick Creek Watershed Improvement Plan, Durham, North 
Carolina

 » City of Durham SCM Retrofits, Durham, North Carolina

 » SCM Retrofit Design and Stream Restoration, Stormwater On-
Call Engineering Services, Raleigh, North Carolina 

 » Green Stormwater Infrastructure/LID Implementation, Raleigh, 
North Carolina  

 » Stormwater Control Measures and Dam Inspections, Raleigh, 
North Carolina Eno River Watershed Management Plan, 
Stormwater and GIS Services Division, Department of Public 
Works, Durham, North Carolina  

 » New Hope/Little Creek Watershed Management Plan, 
Stormwater and GIS Services Division, Department of Public 
Works, Durham, North Carolina  

 » Tiber Creek Stormwater Master Plan, Elizabeth City, North 
Carolina 
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M. Eric Davis PLA, LEED AP®
Principal/Project Executive

PROJECT EXPERIENCE
EDUCATION

REGISTRATION

Master of Landscape Architecture, 
University of California, Berkley

Bachelor of Arts, Environmental 
Planning, University of California, 
Santa Cruz

Landscape Architecture, 
North Carolina #1330

 » North Carolina Museum of Art Expansion and Art Pond 
Expansion, Raleigh, North Carolina

 » HUB RTP, Research Triangle Park, North Carolina
 » Beech Bluff County Park, Raleigh, North Carolina
 » Raleigh Union Station, Raleigh, North Carolina
 » University of North Carolina Botanical Garden Master Plan, 

Chapel Hill, North Carolina
 » University of North Carolina Botanical Garden Plant Biodiversity 

Research Center, Chapel Hill, North Carolina
 » Horseshoe Farm Nature Preserve, Raleigh, North Carolina
 » John Chavis Memorial Park, Raleigh, North Carolina
 » Town of Cary Neighborhood Parks, Carpenter Fire Station Road 

and McCrimmon Parkway, Cary, North Carolina
 » Hill Street Park, Raleigh, North Carolina

Robert Pratt PLA, LEED AP®

Walter Havener PLA, FASLA, LEED AP®

Project Manager

Design Director

PROJECT EXPERIENCE

PROJECT EXPERIENCE

EDUCATION

EDUCATION

REGISTRATION

REGISTRATION

Bachelor of Landscape Architecture, 
Mississippi State University

Master of Landscape Architecture, 
Harvard University

Bachelor of Landscape Architecture, 
North Carolina State University

Landscape Architecture, 
North Carolina #1747

Landscape Architecture,
North Carolina #593

 » South Ellerbe Creek Restoration, Durham, North Carolina
 » North Carolina State University, Fitts-Woolard Hall, Raleigh, 

North Carolina
 » Anne Gordon Center for Active Adults, Raleigh, North Carolina
 » Symphony Park Stormwater Study, Charlotte, North Carolina
 » District of Columbia Public Library, Tenley-Friendship 

Neighborhood and Anacostia Library, Washington, D.C.
 » North Carolina State University, Gregg Museum of Art & Design, 

Raleigh, North Carolina
 » Hill Street Park, Raleigh, North Carolina
 » Durham County Health & Human Services Complex, Durham, 

North Carolina

 » South Ellerbe Creek Restoration, Durham, North Carolina
 » North Carolina Freedom Park, Raleigh, North Carolina
 » HUB RTP, Research Triangle Park, North Carolina
 » North Carolina Museum of Art, Expansion, Art Pond, and Visitor 

Center, Raleigh, North Carolina
 » Atlanta Beltline, Southside Corridor & Northeast Trail, Atlanta, 

Georgia
 » Pettigrew State Park, Creswell, North Carolina
 » Vollis Simpson Whirligig Park, Wilson, North Carolina
 » Raleigh Union Station, Raleigh, North Carolina
 » North Carolina State University, Fitts-Woolard Hall, Raleigh, 

North Carolina
 » BB&T Leadership Institute, Greensboro, North Carolina

 
Dorothea Dix Park Project - Brownfields Community-Wide Assessment Grant FY23 
 

     

3  

implementation for the sustainable growth of the area adjacent to downtown Raleigh and east of the 
Park. Includes land use, connectivity and transportation, housing, economic development, and natural 
resources. While redevelopment within and around the study area is likely, a major focus of the study 
is to ensure that existing residents benefit from such redevelopment. 

• Cultural Interpretive Plan (beginning Fall 2022) - Seeks to provide clarity, depth, and structure to the 
Park’s articulating complex and layered past with broader themes in our national history and society 
today including mental health, wellness, race, justice, and perseverance.  

• Site and Partnership Study (Winter 2023) - Includes a building and site analysis of existing Park 
structures as well as a partnership and financial feasibility framework for the Park.  

• Lake Wheeler Road Improvement Project (2022) - Plan for improving mobility and connectivity for 
pedestrian, bicycle, and vehicular traffic around the Park. 

ii. Outcomes and Benefits of Overall Plan for Revitalization 
In March 2020, the North Carolina Attorney General’s (AG) Office issued a Letter of Support for the RBEP 
project (Priority Site 1) indicating that the realignment of Rocky Branch is a priority watershed 
restoration with support from State agencies, universities, municipalities, and citizens. The AG added 
that the project will “have economic, social, and public health benefits and will help to alleviate flooding 
issues downstream in underserved neighborhoods” largely within the TA. Planned trail improvements 
and pathway construction will enhance or provide safe access to the Park which is currently lacking. The 
creation of green space for exercise and play is critical to improve and maintain the health and welfare 
of our communities. The restoration and reuse of historic structures in the Park will honor its cultural 
history and create venues for community education and entertainment programs. The building 
restoration plans will also consider best practices in sustainability, including energy conservation and the 
use of local materials. Most importantly, the Park revitalization will provide for equitable development 
that allows the existing disadvantaged neighborhoods to grow and thrive with the new development. 
Demonstrating this commitment, in addition to several affordable housing communities already 
constructed in the TA in the past five years, Raleigh’s Affordable Housing Program has announced plans 
(2022) to construct affordable housing on roughly 11 acres of city-owned land in the Caraleigh 
neighborhood within predominantly African American and low-income tracts in the TA.  

c. Strategy for Leveraging Resources 
i. Resources Needed for Site Reuse 

The Conservancy has successfully leveraged public and private funding to support the redevelopment of 
the Park. The Conservancy receives a variety of contributions from individuals, foundations, and 
corporations across the State. Through the Conservancy’s efforts, $4.6M of funding was obtained from 
2017-2019 to support master planning, community engagement, and early capital projects. This included 
specific pledged and leveraged funding for the initial evaluation of Park remediation and planned reuse. 
The Conservancy will use brownfields funding to support additional feasibility assessments, studies, and 
corrective action planning to evaluate environmental issues associated with the Priority Sites. Except for 
the Park Bond, mentioned below, existing grant funds awarded have been spent or are projected to be 
spent by June 30, 2023, which creates the need for additional funding. 
To date, the Conservancy has been awarded the following grants for Park redevelopment efforts: 
-Duke Energy Foundation, Duke Energy Nature Grant: $250,000 over 2 years (beginning in 2020). Funds 
designated for Rocky Branch realignment project management; data and plan review; stream and initial 

BUFFALO BAYOU
GREEN TREE NATURE AREA

*TAPLEY TRIBUTARY
SABINE PROMENADE

ALLEN’S LANDING
SESQUICENTENNIAL PARK

MEMORIAL LANDBRIDGE

EASTERN GLADES

HOUSTON ARBORETUM

HOUSTON, TX TRIP

CLIENT: City of Houston, TX

COMPLETION DATES: 2020 (2016-2020)

CONSTRUCTION COST: 

DESIGN TEAM:  SWA
 

BUFFALO BAYOU PARK
160	acre	Buffalo	Bayou	Park	from	Shepherd	Drive	to	Sabine	Street	
between	Allen	Parkway	and	Memorial	Drive.

WHAT WORKED: 

WHAT TO IMPROVE:

ROLE OF CITY:

COMMUNITY IMPACT:

Bayou Greenways, 
Interactive Map:
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BUFFALO BAYOU PARK

LOST LAKE AT 3422 ALLEN PARKWAY
Lost Lake is on the site of a former pond that was lost in the 
1970s when its dam across a natural ravine broke. The pond 
was restored and the site includes food service, a picnic area, 
and restrooms. Additional points of interest include: Lost 
Lake Gardens a gi� from The Garden Club of Houston, H-E-B 
Cascade, and The Robert & Janice McNair Foundation Terrace.

WAUGH BAT COLONY
Every evening at sunset, more than 250,000 Mexican free-tailed 
bats emerge from crevices in the Waugh Drive Bridge. A large 
portion of the bat colony remains through the winter months, 
providing viewing opportunities on warm nights. Stop by and 
witness this amazing sight, and learn more about the bats 
through interpretive signage found at the viewing platform. 

WORTHAM FOUNDATION GROVE
Affectionately known as the “Dandelion,” the Gus S. Wortham 
Memorial Fountain’s brass starburst of pipes sprays joggers, 
cyclists, and walkers offering a cool respite from the heat. 
Points of interest at this favorite meeting spot include: Cullen 
Foundation Overlook; John R. Eckel, Jr. Foundation Overlook; 
and the Fountain Gardens a gift from River Oaks Garden Club.

GREEN TREE NATURE AREA
Green Tree Nature Area is located just south of Memorial Drive 
at Waugh Drive. The heavily forested trail is a nature-lover’s 
delight. On any given day, you will find birds, squirrels, and even 
a rabbit or two.

JOHNNY STEELE DOG PARK
Named by a special group of donors in honor of Johnny Steele, 
a highly regarded Houston landscape architect, this two-acre 
dog paradise features the Kinder Pond and washing areas. Pet 
owners can watch their furry friends have fun from the Graham 
Family Overlook and Friends of Johnny Overlook.

HOUSTON POLICE OFFICERS’ MEMORIAL
Jesus Bautista Moroles, 1991
Pay your respects to more than 100 policemen whose lives were 
lost in the line of duty. Shaped like a pyramid, the sculpture 
symbolizes a royal tomb. The Police Memorial and surrounding 
grounds, guarded 24 hours a day, are the site of an annual 
procession and wreath-laying ceremony.

TAPLEY TRIBUTARY
Houston landscape architect Charles Tapley designed this 
inspirational site in the late 1970s featuring a bayou tributary, 
riparian plantings, granite steps, and seating areas. BBP later 
added a wetland, native Texas prairie, footbridge, the Vale-Asche 
Foundation Spring, and the Charles Tapley, FAIA Overlook.
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Buffalo Bayou has been integral to Houston’s history 
since the city’s founding in 1836.

Buffalo Bayou Partnership (BBP) is the non-profit revitalizing 
and transforming the 10 miles of the bayou flowing from 
Shepherd Drive through the heart of downtown into the 
East End, and on to the Port of Houston Turning Basin. From 
creating inclusive, public spaces like the 160-acre Buffalo 
Bayou Park to constructing hike and bike trails, operating 
comprehensive cleanup and maintenance programs, and 
offering thoughtful programming, BBP is restoring Houston’s 
unique waterfront for the benefit of all.

This map will guide you as you walk, run, cycle, paddle, and 
visit the many parks and historic sites along the waterway. 
Enjoy exploring and discovering all Buffalo Bayou has to offer.

Learn more about Buffalo Bayou Partnership and how you 
can support our work at buffalobayou.org.

BUFFALO BAYOU PARK HOURS

OTHER AREAS
Dawn to Dusk

JOHNNY STEELE DOG PARK
7 am–8 pm

BARBARA FISH DANIEL 
NATURE PLAY AREA
7 am–8 pm

For visitor center hours and bike or kayak/canoe rental 
information, visit buffalobayou.org or call 713.752.0314.

LIGHTED AREAS
6 am–11 pm (except as posted)

LEGEND

Tennis Court

METRORail Station

METRORail Lines

Hike and Bike Trail 
(bike accessible)

Planned Hike and Bike Trail

Kinder Footpath 
(no bikes, rollerblades)

Bridge

Green Tree Footpath 
(no bikes)

Trail Segment Distances
(approx. mileage)

0.45

Stairs

Visitor Center, Pavilion

Information

Restrooms

Drinking Fountain

Food

Parking

Boat Launch

BCycle

Overlook

Audio Tour
(download at buffalobayou.org)

0.1 miles

buffalo BAYOU
GU I D E

McGovern Cascade 
Yeshurun Cemetery
Lost Lake outlet to Bayou

“Late Houston landscape architect Charles 
Tapley	designed	this	inspirational	site	in	the	
late 1970s to feature a bayou tributary, riparian 
plantings,	granite	steps	and	seating	areas.	
Recent	improvements	include	a	wetland,	native	
Texas prairie and a footbridge. Besides being 
a place to picnic and to view the downtown 
skyline, Tapley and other nearby tributaries have 
become wonderful outdoor learning centers.” 
buffalobayou.org

The	Green	Tree	Nature	Trail	portion	of	the	BBP	
is	an	attempt	to	showcase	an	ecosystem	that	is	
at least similar to what it would have been in the 
1800s	prior	to	the	Bayou	being	‘concretized’.	

Houston was part of a coastal prairie ecosystem, 
with a few rich and dense riparian corridors, of 
which the Green Tree Nature Area is an example. 

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study

285284
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NATURE AREA
 Nature Area is located just south of Memorial Drive 
Drive. The heavily forested trail is a nature-lover’s 
 any given day, you will find birds, squirrels, and even 
two.

JOHNNY STEELE DOG PARK
Named by a special group of donors in honor of Johnny Steele, 
a highly regarded Houston landscape architect, this two-acre 
dog paradise features the Kinder Pond and washing areas. Pet 
owners can watch their furry friends have fun from the Graham 
Family Overlook and Friends of Johnny Overlook.

HOUSTON POLICE OFFICERS’ MEMORIAL
Jesus Bautista Moroles, 1991
Pay your respects to more than 100 policemen whose lives were 
lost in the line of duty. Shaped like a pyramid, the sculpture 
symbolizes a royal tomb. The Police Memorial and surrounding 
grounds, guarded 24 hours a day, are the site of an annual 
procession and wreath-laying ceremony.

TAPLEY TRIBUTARY
Houston landscape architect Charles Tapley designed this 
inspirational site in the late 1970s featuring a bayou tributary, 
riparian plantings, granite steps, and seating areas. BBP later 
added a wetland, native Texas prairie, footbridge, the Vale-Asche 
Foundation Spring, and the Charles Tapley, FAIA Overlook.

ELEANOR TINSLEY PARK
This “park within a park” is named in honor of the late City 
Council Member and civic activist, Eleanor Tinsley. With its 
signature Bud Light Amphitheater lawn and Nau Family Pavilion, 
the area is one of Houston’s most popular outdoor spaces for 
recreation and relaxation. Other points of interest are:  sand 
volleyball court, Eleanor Tinsley Garden, and the nearby Jane 
Gregory Garden. 

THE WATER WORKS AT 105 SABINE ST
The Water Works is a major park entry point made possible 
by reclaiming a four-acre abandoned City of Houston water 
system site. The Wortham Insurance Visitor Center and Terrace 
house restrooms and a bike rental facility, while an entry court 
hosts food trucks. The Brown Foundation Lawn and Hobby 
Family Pavilion are popular for performances and events. With 

the Barbara Fish Daniel Nature Play Area nearby, The Water Works is one of the 
park’s most popular destinations.

BUFFALO BAYOU PARK CISTERN
funded by The Brown Foundation
The Cistern was one of the City of Houston’s early underground 
drinking-water reservoirs. Built in 1926, it provided decades of 
service until it was decommissioned. The 87,500-square-foot 
expanse includes 25-foot tall concrete columns set row upon row, 
hovering over water on the reservoir’s floor. In addition to tours 

highlighting the history and architecture of this unique industrial site, the Cistern 
houses periodic art installations presented by Buffalo Bayou Partnership. For a tour 
schedule and tickets, visit buffalobayou.org.

Designed by L’Observatoire and Stephen Korns, Buffalo Bayou’s signature lighting 
transitions from white to blue as the moon waxes and wanes.

Tolerance, Jaume Plensa, 2011

Spindle, Henry Moore, 1969

Shady Grove, Tim Bailey, 2002

Open Channel Flow, Matthew Geller, 2009

Down Periscope, Donald Lipski, 2015

Portrait of Houston: It Wasn’t a Dream, It was a Flood, 
John Runnels, 2014

Monumental Moments, Anthony Thompson Shumate, 2015, 
located at six unexpected locations in park

ARTWORK

LUNAR CYCLE LIGHTING

14

Hildebrand Foundation Meadow

Morris Family Meadow 
a gift from Ellen S., William D., Edward and Henry Morris

Meredith and Cornelia Long Meadow

Susan Vaughan Foundation Meadow

Hawkins Meadow

Tolerance Meadow 
a gift from Linda and Barry Hunsaker

Wolff Family Grove

Apache Corporation 
Native Woodland

Johnson Family Meadow

Caven Family Grove

Fondren Foundation Meadow

Ed Wulfe Grove

Sandy Reed Grove

Terry Hershey Grove

Hines Meadow

Mithoff Family Grove

Houston Chronicle Meadow

GROVES, MEADOWS, AND WOODLANDS

BBP also depends on dedicated volunteers to keep Buffalo Bayou’s parks and trails 
clean, healthy, and beautiful. Lend a hand and help with weeding, removing litter 
and debris, and other maintenance activities. To volunteer as an individual (ages 9 
and up) or if you are interested in bringing a group, please visit buffalobayou.org.

As a non-profit organization, Buffalo Bayou Partnership 
(BBP) relies on support from individuals like you. 
Donations allow for the continued care of inclusive 
green spaces such as Buffalo Bayou Park; clean up 
of the waterway; expansion of the hike and bike trail 
system; planning for new parks and destinations east 
of downtown; and the presentation of tours, wellness 
activities, public art, volunteer events, and recreational 
opportunities that enrich Houston’s quality of life. 

To make a donation, 
scan the QR code or 
visit buffalobayou.org 
to become a Member.

SUPPORT
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DOWNTOWN

SAM HOUSTON PARK
In 1899, Mayor Sam Brashear purchased 20 acres of property 
on the edge of downtown to create Sam Houston Park.  
Landscaped into a Victorian village, the park included an old 
mill, rustic bridge, stream, and even a zoo. Today, the park is 
home to The Heritage Society, an organization devoted to 
preserving and interpreting the park’s historic structures.  

SESQUICENTENNIAL PARK
This 22-acre park is the centerpiece of downtown’s Theater 
District and commemorates Houston’s 150th birthday in 1986. 
Public art in the park includes Mel Chin’s stainless steel pillars 
Seven Wonders and Dean Ruck’s ceramic history photos, sound 
installation, and Big Bubble. Travel up on the Mosbacher Bridge, 
press the red button and see the bubble emerge in the bayou’s 

waters. The 8-foot-tall bronze statue of former Secretary of State James Baker 
gazes across Buffalo Bayou at a similar statue of former President George H.W. 
Bush. Both statues were created by North Carolina sculptor Chas Fagan.

ALLEN’S LANDING
As Houston’s founding place and original port, Allen’s 
Landing has unique historical significance. BBP revitalized 
the park, adding an entry plaza, wharf and text art designed 
by local artist team ttweak. John Runnels’ stainless steel 
boats also grace the entrances and the Lunar Cycle 
Lighting system adds to the splendor of this historic area.

SUNSET COFFEE BUILDING
In cooperation with its partner Houston First, BBP renovated 
the historic Sunset Coffee Building at Allen’s Landing. The 
building houses BBP’s offices, as well as an event space, 
rooftop terrace, and plaza that are available for private events. 
The Sunset Coffee Building was built in 1910 by merchant 
William D. Cleveland to house his coffee roasting operations 

and as an annex to the 1880s William Cleveland and Son’s building that housed 
his successful wholesale grocery and cotton trading business.

MCKEE STREET BRIDGE
Painted aquamarine, purple and lavender, McKee Street Bridge 
adds a splash of color to the bayou landscape. Local artist Kirk 
Farris is responsible for transforming the bridge that was built 
in 1932 into a piece of public art.

JAMES BUTE PARK
Steeped in Houston history, James Bute Park is the original 
site of Germantown and Frost Town, two early immigrant 
neighborhoods. In the 1970s, Houston artist Kirk Farris 
transformed the once abandoned site into a park. A Texas 
Historical Marker displayed in the park officially designates 
Frost Town as a historic site. The park is named for the late 
James Bute, a Houston entrepreneur and nearby park resident.

GUADALUPE PLAZA PARK
Mariachi and salsa music, ballet folklorico and seasonal festivals 
are among the sights and sounds that fill Guadalupe Plaza Park. 
Besides a performance area, the park includes hike and bike 
trails, a splash pad, and a boat dock.

GRAVEL SILOS
Several remnants of the East End’s industrial past can be found 
along the hike and bike trails. Just east of Jensen Drive you will 
discover massive concrete gravel silos owned by BBP. These 
tall structures not only are important interpretive landscape 
elements, but the canvas for imaginative public art events.

BRICK SMOKESTACKS
Located halfway between Jensen Drive and North York Street, 
you will come across two brick chimneys. These are the 
remnants of a City of Houston incinerator built in 1925.

TONY MARRON PARK
As part of the Buffalo Bayou East Master Plan, BBP plans to 
expand the City of Houston’s Tony Marron Park from 19 to 
nearly 40 acres. The enhanced park will become the open 
space anchor for the area, providing a wide range of activities 
for residents and featuring improved soccer fields, a play area, 
and venues for special events and festivals.

JAPHET CREEK
Japhet Creek is a bayou tributary stretching north, deep 
into the Fifth Ward neighborhood. BBP has begun implemen-
tation of the enhancements envisioned in the Buffalo Bayou 
East Master Plan to revitalize this historic tributary with a 
native prairie, creekside nature trail, landscaping, lighting, a 
parking area, and eventually a trail connection to the bayou 
for all to enjoy.

HIDALGO PARK
Built in 1932, Hidalgo Park is a popular East End site for Sunday 
picnics, birthday parties, and baseball games. Neighborhood 
children also enjoy the park’s creative wooden playground 
and water play station. Among the park’s treasures is a statue 
of Father Miguel Hidalgo, a gift from the government of 
Jalisco, Mexico.

NORTHSIDE SEWAGE TREATMENT FACILITY
Decommissioned more than 20 years ago, much of the 
Northside Sewage Treatment Facility’s infrastructure remains. 
Aeration and settling tanks, compressor rooms, as well as 
original pipes and valves are intact. BBP plans to redevelop 
the site into a major, regional destination. 

TURKEY BEND
This dramatic former industrial site along Navigation 
Boulevard at a stretch of the bayou called Turkey Bend will 
be transformed by BBP in the coming years into a unique 
recreational and cultural destination. Future visitors to the 
site will be able to congregate and relax along the waterfront, 
attend events and programs of a variety of scales, and 
participate in boating activities.

HISTORIC GAZEBO
Perhaps the finest example of textured concrete artistry in 
Houston, Hidalgo Park’s gazebo was completed in 1934. Vidal 
Lozano, its designer and builder, fashioned concrete columns 
and railings to look like tree timbers, the roof to represent 
shingles, and the ceiling thatch. The gazebo is a landmark in 
the Buffalo Bayou landscape. 

YOLANDA BLACK NAVARRO
        BUFFALO BEND NATURE PARK

Buffalo Bend Nature Park is a 10-acre site that offers 
educational opportunities about wetland ecosystems. The 
park features ponds, native plantings, interpretive displays, 
and trails.

TURNING BASIN
In 1837, the Allen brothers arranged for the Constitution, a 
150-foot steamboat, to visit Houston to dispel doubts about 
the bayou’s navigability. Not being able to turn around once it 
reached its destination, the boat backed down the bayou until 
it reached a wide enough bend. Dubbed Constitution Bend, 
the site is now the Port of Houston Turning Basin.

SABINE PROMENADE
The 23-acre waterfront park spearheaded by BBP features hike 
and bike trails, lush landscaping, boat landing, Four Seasons Hotel 
Backyard garden area, and a pedestrian bridge. Stainless steel 
boat sculptures by Houston artist John Runnels greet visitors at 
major park entrances. Sabine Promenade has been recognized 
with 13 international and local awards since it opened in 2006.

Traveling east along Buffalo Bayou’s hike and bike trails, visitors enter one of our 
city’s most historic areas. In 1914, the Houston Ship Channel opened to deep water 
navigation. The channel, in combination with the railroads, transformed the area into 
the industrial heart of Houston. To bring transformative parks, dynamic recreational 
and cultural destinations, and trail connections to the Greater East End and Fifth 
Ward neighborhoods, Buffalo Bayou Partnership is implementing the long-term 
Buffalo Bayou East Master Plan.

BUFFALO BAYOU EAST
DOWNTOWN TO THE TURNING BASIN

1019 Commerce Street, Suite 200
Houston, TX 77002
t 713.752.0314      f 713.223.3500
buffalobayou.org

STAY CONNECTED
info@buffalobayou.org
fb.com/buffalobayou
@buffalobayou

Design by CORE Design Studio

Printed August 2021

Cover photos by Tom Fox/SWA, Katya Horner, 
Geoff Lyon, and Jonnu Singleton/SWA

GUIDE HOUSTON, TEXAS 

buffalo
BAYOU

N 
SA
M

PS
ON

 ST

Buffalo Bend
Nature Park

Historic Gazebo
Hidalgo Park

Port of Houston
Turning Basin

Sam Houston
Boat Tour

Sunset
Rail Trail

Allen’s Landing

McKee Street Bridge

James Bute
Park

Guadalupe
Plaza Park

Gravel Silos Brick
Smokestacks

Tony Marron
Park

Japhet Creek

Northside Sewage
Treatment Facility

Turkey Bend

Sesquicentennial
Park

0.3

0.18

0.18
0.42

0.21
1.07

0.67

0.58

0.30
0.81

0.27

University of
Houston—Downtown

Talento Bilingue
de Houston

Tranquility Park

ArCH

Bayou Place

Wortham
Theater

Downtown
Aquarium

Houston
Ballet

Jones
Hall

Jones Plaza

Market
Square Park

City Hall 

Swiney Park

University of
Houston—Downtown

JE
NS

EN
 D
R

JE
N
SE

N
 D
R

CLINTON DR

CLINTON DR

CLINTON DR

U
S-
59

N 
YO

RK
 S
T

N 
YO

RK
 ST LO
CK

W
O
O
D 
DR

LO
C
KW

O
O
D 
DRH
IR
SC

H
 D
R

I-4
5

I-4
5

CLINTON DR

S 
SG

T 
M
AC

AR
IO
 G
AR

CI
A 
DR

S 
SG

T 
M
AC

A
RI
O
 G
A
RC

IA
 D
R

N W
AY
SID

E D
R

N
 W

AY
SI
D
E 
D
R

NAVIGATION BLVD

NAVIGATION BLVD

NAVIGATION BLVD

« Prairie St

« Congress St

Texas Ave »

Franklin St »

Commerce St

Girard St

« Commerce St

Baker St

Preston St »

Preston St »

« Capitol St

Franklin St

Lo
uis

ian
a S

t »

to
 I-

10
 W

« M
ila

m
 S

t

Tr
av

is 
St

 »

Tr
av

is 
St

 »

« F
an

nin
 S

t
Sa

n J
ac

int
o 

St
 »

Sa
n 

Ja
ci

nt
o 

St

« C
ar

ol
ine

 S
t

Au
sti

n S
t »

« La Branch St

El
ys

ia
n 

St

M
cK

ee
 S

t

Runnels St

Baron

Cline St

Cra
wfo

rd
 St

 »

M
ain

 S
t 

M
ain

 S
t Ba

gb
y S

t

to
 I-

45
 N

 

Roanoke

Bryan St

Shiloh St

Foote St

M
cC

al
l

Richardson St

Canal St

Canal St

Harvey Wilson Dr

Armour Dr

Swiney St

Ba
yo

u 
St

N V
ela

sc
o 

St

N N
ag

le 
St

N Li
ve

 O
ak

 St

Sy
dn

or
 S

t

Ba
yo

u 
St

G
ro

ve
 S

t

Em
ile

 S
t

Ja
ph

et
 S

t

Dick St

G
ro

ve
 S

t

Rusk St »

McKinney St »

« Walker St

« S
m

ith
 S

t

« S
m

ith
 S

t

69
th

 S
t

C
es

ar
 C

ha
ve

z B
lv

d 
   

Te
rm

in
al 

St

En
ge

l S
t

En
ge

l S
t

N
 70

th
 S

t

Harb
or

 D
r

Avenue V

Avenue S

Avenue P

Avenue O
Avenue N

Avenue Q

J W Peavy Dr

J W
 Peavy Dr

75
th

 S
t

Phelps St

Avenue T

Avenue U

H
ou

st
on

 H
ar

bo
r B

lv
d

Zoltowski St

W
 H

ed
ric

k 
St

E 
H

ed
ric

k 
St

to George R. Brown Convention Center

to White Oak Park

to Discovery Green

0.1 miles

Future
Lockwood South

Housing

DOWNTOWN

SAM HOUSTON PARK
In 1899, Mayor Sam Brashear purchased 20 acres of property 
on the edge of downtown to create Sam Houston Park.  
Landscaped into a Victorian village, the park included an old 
mill, rustic bridge, stream, and even a zoo. Today, the park is 
home to The Heritage Society, an organization devoted to 
preserving and interpreting the park’s historic structures.  

SESQUICENTENNIAL PARK
This 22-acre park is the centerpiece of downtown’s Theater 
District and commemorates Houston’s 150th birthday in 1986. 
Public art in the park includes Mel Chin’s stainless steel pillars 
Seven Wonders and Dean Ruck’s ceramic history photos, sound 
installation, and Big Bubble. Travel up on the Mosbacher Bridge, 
press the red button and see the bubble emerge in the bayou’s 

waters. The 8-foot-tall bronze statue of former Secretary of State James Baker 
gazes across Buffalo Bayou at a similar statue of former President George H.W. 
Bush. Both statues were created by North Carolina sculptor Chas Fagan.

ALLEN’S LANDING
As Houston’s founding place and original port, Allen’s 
Landing has unique historical significance. BBP revitalized 
the park, adding an entry plaza, wharf and text art designed 
by local artist team ttweak. John Runnels’ stainless steel 
boats also grace the entrances and the Lunar Cycle 
Lighting system adds to the splendor of this historic area.

SUNSET COFFEE BUILDING
In cooperation with its partner Houston First, BBP renovated 
the historic Sunset Coffee Building at Allen’s Landing. The 
building houses BBP’s offices, as well as an event space, 
rooftop terrace, and plaza that are available for private events. 
The Sunset Coffee Building was built in 1910 by merchant 
William D. Cleveland to house his coffee roasting operations 

and as an annex to the 1880s William Cleveland and Son’s building that housed 
his successful wholesale grocery and cotton trading business.

MCKEE STREET BRIDGE
Painted aquamarine, purple and lavender, McKee Street Bridge 
adds a splash of color to the bayou landscape. Local artist Kirk 
Farris is responsible for transforming the bridge that was built 
in 1932 into a piece of public art.

JAMES BUTE PARK
Steeped in Houston history, James Bute Park is the original 
site of Germantown and Frost Town, two early immigrant 
neighborhoods. In the 1970s, Houston artist Kirk Farris 
transformed the once abandoned site into a park. A Texas 
Historical Marker displayed in the park officially designates 
Frost Town as a historic site. The park is named for the late 
James Bute, a Houston entrepreneur and nearby park resident.

GUADALUPE PLAZA PARK
Mariachi and salsa music, ballet folklorico and seasonal festivals 
are among the sights and sounds that fill Guadalupe Plaza Park. 
Besides a performance area, the park includes hike and bike 
trails, a splash pad, and a boat dock.

GRAVEL SILOS
Several remnants of the East End’s industrial past can be found 
along the hike and bike trails. Just east of Jensen Drive you will 
discover massive concrete gravel silos owned by BBP. These 
tall structures not only are important interpretive landscape 
elements, but the canvas for imaginative public art events.

BRICK SMOKESTACKS
Located halfway between Jensen Drive and North York Street, 
you will come across two brick chimneys. These are the 
remnants of a City of Houston incinerator built in 1925.

TONY MARRON PARK
As part of the Buffalo Bayou East Master Plan, BBP plans to 
expand the City of Houston’s Tony Marron Park from 19 to 
nearly 40 acres. The enhanced park will become the open 
space anchor for the area, providing a wide range of activities 
for residents and featuring improved soccer fields, a play area, 
and venues for special events and festivals.

JAPHET CREEK
Japhet Creek is a bayou tributary stretching north, deep 
into the Fifth Ward neighborhood. BBP has begun implemen-
tation of the enhancements envisioned in the Buffalo Bayou 
East Master Plan to revitalize this historic tributary with a 
native prairie, creekside nature trail, landscaping, lighting, a 
parking area, and eventually a trail connection to the bayou 
for all to enjoy.

HIDALGO PARK
Built in 1932, Hidalgo Park is a popular East End site for Sunday 
picnics, birthday parties, and baseball games. Neighborhood 
children also enjoy the park’s creative wooden playground 
and water play station. Among the park’s treasures is a statue 
of Father Miguel Hidalgo, a gift from the government of 
Jalisco, Mexico.

NORTHSIDE SEWAGE TREATMENT FACILITY
Decommissioned more than 20 years ago, much of the 
Northside Sewage Treatment Facility’s infrastructure remains. 
Aeration and settling tanks, compressor rooms, as well as 
original pipes and valves are intact. BBP plans to redevelop 
the site into a major, regional destination. 

TURKEY BEND
This dramatic former industrial site along Navigation 
Boulevard at a stretch of the bayou called Turkey Bend will 
be transformed by BBP in the coming years into a unique 
recreational and cultural destination. Future visitors to the 
site will be able to congregate and relax along the waterfront, 
attend events and programs of a variety of scales, and 
participate in boating activities.

HISTORIC GAZEBO
Perhaps the finest example of textured concrete artistry in 
Houston, Hidalgo Park’s gazebo was completed in 1934. Vidal 
Lozano, its designer and builder, fashioned concrete columns 
and railings to look like tree timbers, the roof to represent 
shingles, and the ceiling thatch. The gazebo is a landmark in 
the Buffalo Bayou landscape. 

YOLANDA BLACK NAVARRO
        BUFFALO BEND NATURE PARK

Buffalo Bend Nature Park is a 10-acre site that offers 
educational opportunities about wetland ecosystems. The 
park features ponds, native plantings, interpretive displays, 
and trails.

TURNING BASIN
In 1837, the Allen brothers arranged for the Constitution, a 
150-foot steamboat, to visit Houston to dispel doubts about 
the bayou’s navigability. Not being able to turn around once it 
reached its destination, the boat backed down the bayou until 
it reached a wide enough bend. Dubbed Constitution Bend, 
the site is now the Port of Houston Turning Basin.

SABINE PROMENADE
The 23-acre waterfront park spearheaded by BBP features hike 
and bike trails, lush landscaping, boat landing, Four Seasons Hotel 
Backyard garden area, and a pedestrian bridge. Stainless steel 
boat sculptures by Houston artist John Runnels greet visitors at 
major park entrances. Sabine Promenade has been recognized 
with 13 international and local awards since it opened in 2006.

Traveling east along Buffalo Bayou’s hike and bike trails, visitors enter one of our 
city’s most historic areas. In 1914, the Houston Ship Channel opened to deep water 
navigation. The channel, in combination with the railroads, transformed the area into 
the industrial heart of Houston. To bring transformative parks, dynamic recreational 
and cultural destinations, and trail connections to the Greater East End and Fifth 
Ward neighborhoods, Buffalo Bayou Partnership is implementing the long-term 
Buffalo Bayou East Master Plan.

BUFFALO BAYOU EAST
DOWNTOWN TO THE TURNING BASIN

1019 Commerce Street, Suite 200
Houston, TX 77002
t 713.752.0314      f 713.223.3500
buffalobayou.org

STAY CONNECTED
info@buffalobayou.org
fb.com/buffalobayou
@buffalobayou
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• Stormwater
• Wetland is separated from stream
• Wetlands throughout project
• Amenity	at	the	Visitor/Nature	Center
• Scale	of	wetland	(retention	pond)	is	significant	and	offers	a	unique	habitat	.Amen-
ity.  Pine as structural element on its side.

• Utility Impacts

• Vegetation
• Combination	of	ornamental	grasses,	perennials,	shrubs	and	trees
• Rooms	shaped	by	trees	(Live	Oak	-	reflection	room)	
• Sculptures planted next to sculptural trees
• playing with form - sycamore trunks of sabine promenade blend with overpass 
columns

• Existing Site Condition
• 

• Economic Impact
• 

• Stream Design
• flat	surfaces	are	a	hindrance	to	fish	passage	(concrete	block	steps	below	ped	
bridge	leading	to	Tapley	Tributary)	
• Questioning	creating	a	hard	edge	to	control	flow	(banks	of	porous	pavers)
• Buffalo	Bayou	was	not	really	realigned	for	this	project.		Pretty	straight
• Opportrunity to show “old well” - pump water that would return to stream 

Episodic Flooding
• Pipe	and	capture	water	(John	hutton	clarify?)

• Reuse - provide moment along pathway
• Release

• Maintenance	Access	to	mitigate	impacts	of	flooding	

• Scale Comparison
• The	constructed	portion	is	2.3	miles.	Much	larger	than	Rocky	Branch,	and	much	
more	money	(donors)	involved.	Stream	itself	is	larger.
• After	enhanced,	Dix	Park	could	have	similar	activity	levels,	if	connected	effectively	
to downtown Raleigh and surrounding areas

• Walkways
• effective	hierarchy.	If	doing	it	again,	BBP	would	do	15’	rather	than	10’	as	the	

multi-use	trail
• 

KEY TAKEAWAYS (Buffalo Bayou)

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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Feasibility Study
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WHAT WORKED: 

WHAT TO IMPROVE:

ROLE OF CITY:

COMMUNITY IMPACT:

CLIENT: Houston Arboretum & Nature Center

COMPLETION DATES: Pilot plot 2016

CONSTRUCTION COST: 

DESIGN TEAM: Masterplan - Design 
Workshop, Lake Flato Architects, Main Street 

Design

HOUSTON ARBORETUM

“The	land	on	which	the	Houston	Arboretum	&	Nature	Center	sits	is	part	of	Memorial	Park,	
one of the largest urban parks in the country. From 1917 to 1923, the land was the site of 
Camp	Logan,	a	World	War	I	Army	training	camp.	After	the	war,	in	1924,	the	land	was	deeded	
to the City of Houston to be set aside as a park dedicated to the memory to the fallen 
soldiers	of	World	War	I.

The idea to create an arboretum began with local ecologist and educator Robert A. Vines 
who advocated carving out a piece of land from Memorial Park to serve as a nature 
sanctuary.	In	1951,	City	Council	agreed	to	his	proposal	and	set	aside	265 acres as an 
arboretum and botanical garden; since that time, roads and their rights-of-way have 
reduced the size of the arboretum to 155 acres.

On	February	17,	1967,	ground	was	broken	for	a	nature	center	building.	

The	Meadow	Restoration	Project	began	in	1999	with	a	gift	from	Marie	and	Anthony	Kraft.	
Through	cooperation	of	many	state	and	local	agencies,	the	Arboretum was able to perform 
a much-needed prescribed burn to renovate soil and improve vegetation in the meadow.

The	Charlotte	Couch	Memorial	Birding	Walkway	was	dedicated	in	the	fall	of	2000.	Designed	
and built to reduce impact to the forest habitat, this raised walkway allows visitor access to 
views of Buffalo Bayou and the forest canopy while protecting a fragile ecotone.

A	Wildlife	Garden,	which	demonstrates	plantings	appropriate	to	attract	hummingbirds,	
butterflies	and	other	wildlife	to	an	urban	backyard,	and	the	Carol	Tatkon	Sensory	Garden	
featuring	native	plants	attractive	to	the	senses	are	the	latest	additions	to	the	Arboretum’s	
ever-changing landscape.” houstonarboretum.org

“Two	major	natural	disasters,	Hurricane	Ike	in	2008	and	then	a	severe	drought	in	the	
summer	of	2011,	significantly	impacted	the	Houston	Arboretum	&	Nature	Center.	The result 
was a 50% loss of our tree canopy and subsequent encroachment of invasive species.

The	hurricane	and	drought	made	apparent	a	pre-existing	problem	and	it	highlighted	
the	poor	over	grown	ecological	condition	of	the	Arboretum’s	landscape.		It	created	an	
opportunity to change the relationship of how we managed and viewed our grounds.		It	
also	created	an	opportunity	to	strengthen	the	educational	mission	by	tying	it	to	the	site	
more directly.” -houstonarboretum.org
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sanctuary.	In	1951,	City	Council	agreed	to	his	proposal	and	set	aside	265 acres as an 
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a much-needed prescribed burn to renovate soil and improve vegetation in the meadow.

The	Charlotte	Couch	Memorial	Birding	Walkway	was	dedicated	in	the	fall	of	2000.	Designed	
and built to reduce impact to the forest habitat, this raised walkway allows visitor access to 
views of Buffalo Bayou and the forest canopy while protecting a fragile ecotone.

A	Wildlife	Garden,	which	demonstrates	plantings	appropriate	to	attract	hummingbirds,	
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featuring	native	plants	attractive	to	the	senses	are	the	latest	additions	to	the	Arboretum’s	
ever-changing landscape.” houstonarboretum.org

“Two	major	natural	disasters,	Hurricane	Ike	in	2008	and	then	a	severe	drought	in	the	
summer	of	2011,	significantly	impacted	the	Houston	Arboretum	&	Nature	Center.	The result 
was a 50% loss of our tree canopy and subsequent encroachment of invasive species.

The	hurricane	and	drought	made	apparent	a	pre-existing	problem	and	it	highlighted	
the	poor	over	grown	ecological	condition	of	the	Arboretum’s	landscape.		It	created	an	
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Devastation to Resilience: The Houston 
Arboretum & Nature Center

Reed|Hilderbrand and Design Workshop, Inc. 

ASLA Honor Award

• Stormwater
• Wetland is separated from stream
• Wetlands throughout project
• Amenity	at	the	Visitor/Nature	Center
• Scale	of	wetland	(retention	pond)	is	significant	and	offers	a	unique	habitat	.Amen-
ity.  Pine as structural element on its side.

• Utility Impacts
• culvert into Arboretum’s Ravine area from Memorial Park - diagonal log steps 
across	creek	(Road	runoff,	etc.)

• Vegetation
• Combination	of	ornamental	grasses,	perennials,	shrubs	and	trees
• 

• Existing Site Condition
• 

• Economic Impact
• 

• Stream Design
• Restoration	of	“Ravine”
• Safety - visibility across the site
• Community Amenity - metal boardwalk through the woods. Can see through this 
decking	to	the	ground	below	-	observe	plants.	Does	

• Scale Comparison
• Length of stream 
• Overall	project	size	
• 

• Walkways
• metal boardwalks - McNichols Steel catwalks and decking 

KEY TAKEAWAYS (Houston Arboretum)

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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WHAT WORKED: 

WHAT TO IMPROVE:

ROLE OF CITY:

COMMUNITY IMPACT:

CLIENT: City of Houston, TX

COMPLETION DATES: 2020 (2016-2020)

CONSTRUCTION COST: $35 M 

DESIGN TEAM:  Nelson Byrd Woltz 
(Landscape Design)

CLAY FAMILY EASTERN GLADES

BEFORE

100 Acres

The	Eastern	Glades	is	the	first	project	of		Memorial	Park’s	Ten-Year-Plan	
Masterplan. 

Progress	on	the	project	was	accelerated	following	a	$70	Million	gift	from	
the	Kinder	Foundation.	

Memorial	Park	was	Camp	Logan,	a	military	training	ground	during	WWI.	
Ecological	restoration	and	infrastructural	work	were	the	drivers	of	this	
project.	The	restoration	involves	reforestation	and	invasive	species	
removal	over	multiple	years,	Hines	lake	as	a	basin	for	the	reclamation	
and	reuse	of	stormwater,	and	wetlands	(5.5	acres)	and	aquatic	plants	to	
further	purify	stormwater	for	irrigation	use.	
Included	in	the	infrastructural	work,	NBW	resurfaced	some	old	paths	from	
the	time	of	the	training	camp,	paved	paths	and	boardwalks	through	the	
restored landscapes, and extended the Seymore Lieberman Trail around 
the park. 

KINDER LANDBRIDGE

CLIENT: City of Houston, TX

COMPLETION DATES: February 2023

CONSTRUCTION COST: $70 M 

DESIGN TEAM:  Nelson Byrd Woltz 
(Landscape Design)

WHAT WORKED: 

WHAT TO IMPROVE:

ROLE OF CITY:

COMMUNITY IMPACT:

LIVING BRIDGE

CLIENT: Memorial Park Conservancy and Houston 
Parks and Recreation Department

COMPLETION DATES: 2009 , 3 acres

CONSTRUCTION COST:  Phase I of a $10M Capital 
Campaign

DESIGN TEAM:  Clark Condon

“It	is	amazing	how	one	structure	can	improve	a	park	so	drastically,”	said	Joe	Turner,	Director,	
Houston	Parks	and	Recreation	Department.	“Raising	cyclists	and	pedestrians	above	the	street	
will	not	only	provide	a	safe	way	for	visitors	to	cross	Memorial	Drive,	but	it	will	also	create	
an	additional	multi-use	loop	for	the	hardy	exercise	group	since	it	connects	with	the	existing	
Memorial	and	Woodway	Drive	tunnels.	The	Living	Bridge	is	a	testament	to	the	hard	work	
and	dedication	of	the	Conservancy	and	the	individuals	who	have	contributed	monetarily	to	
raise the funds necessary to build this dream, and we thank each and every one of them.” 
houstontx.gov

WHAT WORKED: 

WHAT TO IMPROVE:

ROLE OF CITY:

COMMUNITY IMPACT:

CITY OF RALEIGH:
DEAN PERRY

GARY CLAIBORNE

SURFACE678:
ERIC DAVIS

ROBERT PRATT
JANIE DAY WHITWORTH

WILDLANDS ENGINEERING:
JOHN HUTTON

GUEST GUIDES:
BUFFALO BAYOU PARTNERSHIP:

ANNE OLSON - PRESIDENT
DR. GABI SOSA - CONSERVATION MANAGER

SWA GROUP LANDSCAPE ARCHITECTS:
SCOTT MCCREADY

HOUSTON ARBORETUM:
STEPHEN BENIGNO - CONSERVATION DIRECTOR 

ATTENDEES

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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COST OPINION SUMMARY
APPENDICES K

INTRODUCTION
The following represents the opinion of probable construction cost prepared by Surface 678, Wildlands Engineering, 
Geosyntec and AECOM based on programmatic input and information received from City of Raleigh Parks, Recreation and 
Cultural Resources Department. This opinion of cost is preliminary and will be utilized as one of the criteria for determining 
the specific components of the final project scope. 

The design team evaluated the cost for three Scenarios, A, B and C. Each scenario is broken down per ‘Reach’ or stream 
section- 1, 2, or 3. Within in ‘Reach’, the cost opinion has six key categories – Stream, Landbridge, Earthwork, Stormwater 
Management, Circulation (Pedestrian, Bike and Micro-mobility) and Amenity/Stream Engagement & Access/Program. The 
breakdown allows the Scenarios to be compared by Reach and Category which aids the city in financial planning and 
provides a greater flexibility when selecting key categories per Reach.

All Scenarios consider design collaboration and alignment with adjacent, future projects and program for Dix Park including 
multi-use recreation fields, botanical gardens, parking, vehicular and pedestrian connections. 

Scenario A
The master plan is fully realized in this option. The Scenario has the most significant impact on Reach 1 and the stream 
morphology. The stream is re-aligned and brought back onto Dix Park property, crossing beneath Hunt Drive and Railroad 
with new tunnel crossings. 

• Stream – Optimal alignment and stream elevation. Is re-aligned and brought back onto Dix Park, going under a new 
bridge at Hunt Drive. The greenway crosses under the railroad tracks with a new tunnel and connection south to the 
park.

• Land Bridge – Full crossing with tunnels over Western Boulevard and Rocky Branch
• Earthwork/Environmental – Significant landfill impacts to allow for broader stream morphology
• Stormwater – Maximizes current and future stormwater opportunities and access
• Circulation – Maximizes pathways and crossings, and New Hunt Bridge
• Amenity/Stream Engagement/Program  Provides numerous opportunities for visitors to engage the stream, outdoor 

learning & Classrooms, Nature Play, Boardwalks and Walkways

Scenario B 
Key reductions in scope and cost are primarily found in Reach 1. With the stream remaining in its current configuration 
will cross over and back across Western Boulevard. Hunt Drive will remain in its current location. There will be no new 
crossings at Hunt Drive or the Railroad. The Land Bridge section is reduced and extends only over Western Boulevard, 
with the bridge crossing over the stream open and visible. Hunt Drive crossing remains.
 
• Stream – Improves alignment and maintains Western Boulevard crossings. For Reach 2 and 3 – optimal alignment. 
• Land Bridge – Green Bridge, enhances steam ecology and pedestrian safety. 
• Earthwork/Environmental – Significant landfill impacts to allow for broader stream morphology
• Stormwater – Reduces improvements north of Rocky Branch
• Circulation – Reduces pathways and crossings, Hunt Drive remains in its current location
• Amenity/Stream Engagement/Program – Reduced opportunities for visitors to engage the stream, outdoor learning & 

Classrooms, Nature Play, Boardwalks and Walkways

SScceennaarriioo  AA

CCaatteeggoorryy SSttrreeaamm  LLaannddbbrriiddggee
EEaarrtthhwwoorrkk//  

EEnnvviirroonnmmeennttaall
SSttoorrmmwwaatteerr  

MMaannaaggeemmeenntt CCiirrccuullaattiioonn

AAmmeenniittyy//  
EEnnggaaggeemmeenntt//  

PPrrooggrraamm RReeaacchh  TToottaall  CCoosstt

(Includes Culverts 
and Bridges)

RReeaacchh  11  $    1,910,000.00  $  25,000,000.00  $     45,000,000.00  $   2,735,000.00  $  16,000,000.00  $        3,800,000.00 94,445,000.00$     
RReeaacchh  22  $       540,000.00  $                     -    $       3,800,000.00  $   1,350,000.00  $  16,888,000.00  $           750,000.00 23,328,000.00$     
RReeaacchh  33  $    1,200,000.00  $                     -    $       1,100,000.00  $   4,060,000.00  $    1,720,000.00  $        1,250,000.00 9,330,000.00$       

TToottaall  
PPrroojjeecctt  CCoosstt  $    3,650,000.00  $  25,000,000.00  $     49,900,000.00  $   8,145,000.00  $  34,608,000.00  $        5,800,000.00 

Total Project Cost  $   127,103,000.00 

SScceennaarriioo  BB

CCaatteeggoorryy SSttrreeaamm  LLaannddbbrriiddggee
EEaarrtthhwwoorrkk//  

EEnnvviirroonnmmeennttaall
SSttoorrmmwwaatteerr  

MMaannaaggeemmeenntt CCiirrccuullaattiioonn

AAmmeenniittyy//  
EEnnggaaggeemmeenntt//  

PPrrooggrraamm RReeaacchh  TToottaall  CCoosstt

(Includes Culverts 
and Bridges)

RReeaacchh  11  $    1,780,000.00  $  25,000,000.00  $     33,500,000.00  $   1,650,000.00  $    2,400,000.00  $        2,340,000.00 66,670,000.00$     
RReeaacchh  22  $       230,000.00  $                     -    $       2,900,000.00  $   1,825,000.00  $    3,565,000.00  $           750,000.00 9,270,000.00$       
RReeaacchh  33  $    1,200,000.00  $                     -    $          900,000.00  $   2,810,500.00  $    1,700,000.00  $        1,250,000.00 7,860,500.00$       

TToottaall  
PPrroojjeecctt  CCoosstt  $    3,210,000.00  $  25,000,000.00  $     37,300,000.00  $   6,285,500.00  $    7,665,000.00  $        4,340,000.00 

Total Project Cost  $     83,800,500.00 

Rocky Branch Enhancement Project ROM Estimate Comparison

* Earthwork/ Environmental/ Geotech cost opinions represent anticipated minimums within a potential range.

*

Scenario C
Key reductions in scope and cost are primarily found in Reach 1. With the stream remaining in its current configuration will 
cross over and back across Western Boulevard. Hunt Drive will remain in its current location. There will be no new crossings 
at Hunt Drive or the Railroad. The Land Bridge is a Pedestrian Bridge in this scenario. 

• Stream – Improves alignment and maintains Western Boulevard crossings. For Reach 2 and 3 – optimal alignment. 
• Land Bridge – Pedestrian Bridge
• Earthwork/Environmental – Significant landfill impacts to allow for broader stream morphology
• Stormwater – Reduces improvements north of Rocky Branch
• Circulation – Reduces pathways and crossings, Hunt Drive remains in its current location
• Amenity/Stream Engagement/Program – Reduced opportunities for visitors to engage the stream, outdoor learning & 

Classrooms, Nature Play, Boardwalks and Walkways

NOTE: ITEMS NOT INCLUDED IN THE COST OPINION
Items not included in the Opinion of Probable Construction Cost but understood to be part of the overall project cost are as 
follows:
• Land Acquisition Costs
• Environmental Assessments
• Testing – Including Geotechnical
• Site Survey
• Permit Fees
• Special Inspections
• Design Fees for basic services, additional services – programing models, presentations, etc. 
• Contingencies – Unanticipated or unforeseen conditions including but not limited to design error or omissions,  
 concealed site conditions, utility conflicts, and extended overhead resulting from weather or other delay.
•  Associated Construction Costs
•  Printing, advertising, copying, public events, or beyond that required as part of the project design process.
•  Signage – Code required site signage and building signage, wayfinding and informational signage

SScceennaarriioo  BB

CCaatteeggoorryy SSttrreeaamm  LLaannddbbrriiddggee
EEaarrtthhwwoorrkk//  

EEnnvviirroonnmmeennttaall
SSttoorrmmwwaatteerr  

MMaannaaggeemmeenntt CCiirrccuullaattiioonn

AAmmeenniittyy//  
EEnnggaaggeemmeenntt//  

PPrrooggrraamm RReeaacchh  TToottaall  CCoosstt

(Includes Culverts 
and Bridges)

RReeaacchh  11  $    1,780,000.00  $  25,000,000.00  $     33,500,000.00  $   1,650,000.00  $    2,400,000.00  $        2,340,000.00 66,670,000.00$     
RReeaacchh  22  $       230,000.00  $                     -    $       2,900,000.00  $   1,825,000.00  $    3,565,000.00  $           750,000.00 9,270,000.00$       
RReeaacchh  33  $    1,200,000.00  $                     -    $          900,000.00  $   2,810,500.00  $    1,700,000.00  $        1,250,000.00 7,860,500.00$       

TToottaall  
PPrroojjeecctt  CCoosstt  $    3,210,000.00  $  25,000,000.00  $     37,300,000.00  $   6,285,500.00  $    7,665,000.00  $        4,340,000.00 

Total Project Cost  $     83,800,500.00 

SScceennaarriioo  CC

CCaatteeggoorryy SSttrreeaamm  LLaannddbbrriiddggee
EEaarrtthhwwoorrkk//  

EEnnvviirroonnmmeennttaall
SSttoorrmmwwaatteerr  

MMaannaaggeemmeenntt CCiirrccuullaattiioonn

AAmmeenniittyy//  
EEnnggaaggeemmeenntt//  

PPrrooggrraamm RReeaacchh  TToottaall  CCoosstt

(Includes Culverts 
and Bridges)

RReeaacchh  11  $    1,630,000.00  $  15,000,000.00  $     32,000,000.00  $   1,400,000.00  $    1,850,000.00  $        2,340,000.00 54,220,000.00$     
RReeaacchh  22  $       230,000.00  $                     -    $       1,600,000.00  $   1,825,000.00  $    1,700,000.00  $           750,000.00 6,105,000.00$       
RReeaacchh  33  $    1,090,000.00  $                     -    $          700,000.00  $   1,210,500.00  $    1,300,000.00  $           850,000.00 5,150,500.00$       

TToottaall  
PPrroojjeecctt  CCoosstt  $    2,950,000.00  $  15,000,000.00  $     34,300,000.00  $   4,435,500.00  $    4,850,000.00  $        3,940,000.00 

Total Project Cost  $     65,475,500.00 

(Includes Culverts 
and Bridges)

RReeaacchh  11  $    1,910,000.00  $  25,000,000.00  $     45,000,000.00  $   2,735,000.00  $  16,000,000.00  $        3,800,000.00 94,445,000.00$     
RReeaacchh  22  $       540,000.00  $                     -    $       3,800,000.00  $   1,350,000.00  $  16,888,000.00  $           750,000.00 23,328,000.00$     
RReeaacchh  33  $    1,200,000.00  $                     -    $       1,100,000.00  $   4,060,000.00  $    1,720,000.00  $        1,250,000.00 9,330,000.00$       

TToottaall  
PPrroojjeecctt  CCoosstt  $    3,650,000.00  $  25,000,000.00  $     49,900,000.00  $   8,145,000.00  $  34,608,000.00  $        5,800,000.00 

Total Project Cost  $   127,103,000.00 

SScceennaarriioo  BB

CCaatteeggoorryy SSttrreeaamm  LLaannddbbrriiddggee
EEaarrtthhwwoorrkk//  

EEnnvviirroonnmmeennttaall
SSttoorrmmwwaatteerr  

MMaannaaggeemmeenntt CCiirrccuullaattiioonn

AAmmeenniittyy//  
EEnnggaaggeemmeenntt//  

PPrrooggrraamm RReeaacchh  TToottaall  CCoosstt

(Includes Culverts 
and Bridges)

RReeaacchh  11  $    1,780,000.00  $  25,000,000.00  $     33,500,000.00  $   1,650,000.00  $    2,400,000.00  $        2,340,000.00 66,670,000.00$     
RReeaacchh  22  $       230,000.00  $                     -    $       2,900,000.00  $   1,825,000.00  $    3,565,000.00  $           750,000.00 9,270,000.00$       
RReeaacchh  33  $    1,200,000.00  $                     -    $          900,000.00  $   2,810,500.00  $    1,700,000.00  $        1,250,000.00 7,860,500.00$       

TToottaall  
PPrroojjeecctt  CCoosstt  $    3,210,000.00  $  25,000,000.00  $     37,300,000.00  $   6,285,500.00  $    7,665,000.00  $        4,340,000.00 

Total Project Cost  $     83,800,500.00 

SScceennaarriioo  CC

CCaatteeggoorryy SSttrreeaamm  LLaannddbbrriiddggee
EEaarrtthhwwoorrkk//  

EEnnvviirroonnmmeennttaall
SSttoorrmmwwaatteerr  

MMaannaaggeemmeenntt CCiirrccuullaattiioonn

AAmmeenniittyy//  
EEnnggaaggeemmeenntt//  

PPrrooggrraamm RReeaacchh  TToottaall  CCoosstt

(Includes Culverts 
and Bridges)

RReeaacchh  11  $    1,630,000.00  $  15,000,000.00  $     32,000,000.00  $   1,400,000.00  $    1,850,000.00  $        2,340,000.00 54,220,000.00$     
RReeaacchh  22  $       230,000.00  $                     -    $       1,600,000.00  $   1,825,000.00  $    1,700,000.00  $           750,000.00 6,105,000.00$       
RReeaacchh  33  $    1,090,000.00  $                     -    $          700,000.00  $   1,210,500.00  $    1,300,000.00  $           850,000.00 5,150,500.00$       

TToottaall  
PPrroojjeecctt  CCoosstt  $    2,950,000.00  $  15,000,000.00  $     34,300,000.00  $   4,435,500.00  $    4,850,000.00  $        3,940,000.00 

Total Project Cost  $     65,475,500.00 

*

*

* Earthwork/ Environmental/ Geotech cost opinions represent anticipated minimums within a potential range.

* Earthwork/ Environmental/ Geotech cost opinions represent anticipated minimums within a potential range.

Rocky Branch Enhancement Project 
Feasibility Study

Rocky Branch Enhancement Project 
Feasibility Study
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