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INTRODUCTION

The Friends of Gorgas Park commissioned SALT Design Studio
and Meliora Design to complete a Feasibility Study exploring
stormwater management at Gorgas Park and Roxborough
High School. This project was jointly funded by the Philadelphia
Water Department’s (PWD) Stormwater Management Incentives
Program, and the Philadelphia Industrial Development Corporation.
For many years, Gorgas Park has been experiencing problems
related to stormwater runoff. In an effort to alleviate these issues
and improve the function of the park for residents, this Feasibility
Study recommends a series of sustainable management practices
(SMPs) that will:

e Capture and infiltrate stormwater

* Reduce speed of stormwater

* Stabilize steep slopes with boulders and plants
¢ Distribute measures across the site

Gorgas Park is located in the Roxborough area of Philadelphia and
is bounded by Ridge Avenue to the north, Hermitage Street to the
east, Pechin Street to the south, and by Roxborough High School
to the west (see Figure 1 at right). The park is approximately 12
acres and encompasses heavily wooded portions, walking paths,
a playground area, large expanses of lawn, a gazebo for events,
small service buildings, and a baseball field that is nicknamed
the ‘Mud Flats,” due to persistent flooding and erosion issues. It
spans more than 75’ in grade change, from the highest point at
the playground along Ridge Avenue down to the lowest point at
Pechin and Hermitage Streets.

At the initiation of the project, it was speculated that part of the
issue at the Mud Flats was due to runoff from the adjacent high
school building and large faculty parking lot. Although a portion of
the drive that services the Roxborough High School faculty parking
lot is steeply sloped towards the baseball field with unmanaged
drainage, the parking lot and building are managed with storm
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drains and several inlets along the south side of the lot. Members
of the Friends of Gorgas Park confirmed that water does not flow
over the existing retaining wall adjacent to the parking lot during
storm events.

Through this study, it was apparent that many portions of the site
have steep slopes, and despite being pervious lawn, large areas
of this turf has been compacted over time, generating a significant
volume of runoff. A steeply sloped area of the park called “The
Bowl” drains directly towards the baseball field and contributes to
the flooding and erosion there.

<° N

Plan: NTS @

Figure 1: Aerial showing Gorgas Park and neighborhood context
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SNAPSHOTS

AService Drive ABottom of the Bowl facing school ASteep Slope at Hermitage Street

A View down the Bowl AService Drive & Baseball Field AWoodland & Invasive Plants
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SITE ANALYSIS
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KEY RECOMMENDATIONS

The stormwater recommendations in this study use a strategy of
dispersion to manage runoff. By breaking down the site into small
drainage areas, each SMP captures water where it is generated.
These projects can function independently to manage runoff and
alleviate the drainage issues in different areas of the park. However,
once they are all implemented, they will act as a complete system,
providing the maximum impact in managing stormwater.
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FINAL DESIGN SOLUTIONS & DRAINAGE AREAS
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STORMWATER MANAGEMENT MASTER PLAN
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FINAL STORMWATER DESIGN SOLUTIONS

The following describes each stormwater management project
and how it would function in the park.

Service Drive Bioswale - A bioswale to the west and south of the
baseball field is recommended to capture stormwater runoff from
the high school service drive, as well as drainage from the baseball
field. This bioswale will use adsorptive soils, native vegetation and
small pockets for ponding to capture, filter and infiltrate runoff. The
location and orientation of the swale will slow runoff from the service
drive, reducing erosion on the edge of the park and alleviating
oversaturation within the field. This bioswale has been located so
that it is a safe distance from the field and does not interfere with
cars using the drive. If desired, bollards or a low rail could be used
to line the edge of the bioswale. A pull-off area is recommended
to allow two-way traffic on the drive, which is currently not wide
enough for two cars to pass. Small berms within the swale can be
topped with stone to provide a pedestrian crossing, in addition to
serving as riffles to slow and pond stormwater.

Infiltration Berm - An infiltration berm is located at the bottom of
the steeply sloping area known as “The Bowl.” The berm prevents
runoff from traveling across the baseball field, and allows for storage
and infiltration through modified soils. Intended to be relatively low
and provide informal seating for events and socializing, the berm
also functions as a gentle separation between different types of
activities in the park, such as field games and a music or theatrical
performance in The Bowl. As water backs up against the berm,
it will be absorbed by soils modified with sand and compost,
infiltrated to recharge groundwater and absorbed by native plants.

Short Meadow - A large portion of the eastern side of the park
that slopes towards Hermitage Street is recommended to be
planted as a short meadow. Designed with native grasses and
herbaceous vegetation, a short meadow landscape will slow
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and capture stormwater runoff through its vertical mass and
dense root system. Additionally, a meadow provides educational
opportunities, fosters wildlife habitat and creates a different natural
experience for park visitors. This meadow is the critical first step
in alleviating the erosion issues on the steep slope along the park
border at Hermitage Street, where this study also recommends a
boulder wall.

Boulder Wall - The proposed Boulder Wall along Hermitage
Street is designed to stabilize the slope, prevent further erosion
and improve the quality of the streetscape. Strategically placed
boulders prevent stormwater runoff from traveling further down the
hillside, while pockets of new, native herbaceous planting filter and
absorb water (whether runoff or rainwater). An added benefit of the
Boulder Wall is that it will reduce mowing and maintenance along
this steep slope.

Pechin Street Bioswale - Similar to the recommended bioswale
along the service drive, a bioswale is recommended on along the
edge of Gorgas Park adjacent to Pechin Street. This bioswale will
manage runoff from the steep hillside on the southern side of the
park through the use of absorptive soils, small ponded areas, and
native vegetation.

Woodland Trail - In the southeastern portion of the park, there
is a wooded area hosting numerous invasive trees, shrubs and
herbaceous plants, and it has become a safety concern due to
people congregating and sometimes inhabiting the woods. This
wooded area is adjacent to the ballfield, which is heavily used by
dog owners who visit the park. Since the wooded area is underused
programmatically due to safety issues, this study recommends
clearing the invasive vegetation and installing a Woodland Trail for
use by dog walkers, hikers and runners. We recommend using
porous paving, such as bonded, rubber mulch or porous asphalt,
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with a stone storage bed underneath. The Trail could be lined with
permeable pavers that would serve as sponges to capture runoff
from surrounding slopes.

Porous Parking Bump-Ins - Along Ridge Avenue, residents
often park on the sidewalk, as traffic moves very rapidly on this
vehicular corridor. As a result, the sidewalk is damaged and unsafe
for pedestrian travel. This study recommends that the sidewalk
be replaced and that ‘bump-ins’ be created to accommodate
parallel parking and to capture street runoff. The Bump-Ins would
physically carve out parallel parking spaces, while still providing
room for pedestrians to travel on the sidewalk. These parking
spots will capture and infiltrate stormwater in a subsurface stone
bed, improve safety and protect the sidewalk from damage.

Existing Conditions on Ridge Avenue (above left) and an example
of parking bump-in (above right).
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Tree Trench - Another opportunity to manage runoff along Ridge
Avenue is to use a tree trench along the public right of way. This
linear SMP consists of trees planted in structural soils, which
are designed to capture stormwater runoff and provide a stable
subbase for the concrete sidewalk. A stone bed beneath the
trench would provide storage for Ridge Avenue runoff, while also
enhancing the streets’ aesthetics by providing greening, improving
air quality and reducing the urban heat island effect.

Existing Conditions on Ridge Avenue (above left) and an example
of a street tree trench (above right).

Great care was taken to collaborate with Friends of Gorgas Park,
the Philadelphia Parks and Recreation Department, PWD, and
the community to meet the needs of all the stakeholders and to
make the design safe and as low maintenance as possible. These
stormwater SMPs will enhance the ecological health and visual
character of the site, offer educational opportunities for Roxborough
High School, and optimize the function and performance of the
landscape.
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PLAN: MEADOW & PATH

FRIENDS OF GORGAS PARK

STORMWATER MANAGEMENT STUDY



PLAN: BIOSWALE & INFILL BERM

KEY RECOMMENDATIONS

10

FRIENDS OF GORGAS PARK
STORMWATER MANAGEMENT STUDY



11 | KEY RECOMMENDATIONS

PERSPECTIVE RENDERING OF MEADOW
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PERSPECTIVE RENDERING OF INFILTRATION BERM
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SITE PHASING PLAN

FRIENDS OF GORGAS PARK

STORMWATER MANAGEMENT STUDY



SUGGESTED CONSTRUCTION SEQUENCE

The following construction sequence for the proposed stormwater
management practices (SMP) takes into account the volume
of stormwater captured and limit of earth disturbance of each
individual SMP, as well as the interaction of each individual project
within a complete system. Each of the identifed SMPs can be
installed discretely, due to this study’s approach of breaking the
site into small drainage areas and dispersing SMPs across the
site. The maximum benefit for managing stormwater, however, will
be achieved when all the SMPs are implemented.

1. Infiltration Berm, Service Drive Bioswale and Pechin Street
Bioswale
* Projected Timeframe: 1-2 months
¢ Note: Completing these projects in the same time
frame allows the use of the excavated material
from the bioswales to be used in the building of the
compacted earthen berm.

2. Woodland Trail
* Projected Timeframe: 1-2 months

3. Tree Trench
* Projected Timeframe: 2-3 weeks

4. Short Meadow and Boulder Wall
* Projected Timeframe: 2-3 months

5. Porous Parking Bump-ins
* Projected Timeframe: 2-3 weeks

A standard construction schedule would adhere to the following
series of events:

1. Mobilization and erosion and sediment control measures
are the first to take place for all projects.
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Permeable or non-permeable paving should occur before
final soils and planting to avoid damage to soil and stress on
plants. Newly installed permeable surfaces and infiltration
areas must be protected prior to further earthwork, in
order to prevent soils from clogging the pores.

Proposed planting should occur in the fall or spring,
immediately following final grading, to prevent erosion
and stabilize bioretention soils. If final grading does not
occur in the fall or spring, erosion control blanket should
be used to protect soils from erosion until planting occurs.
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FINAL STORMWATER CALCULATIONS - DRAINAGE AREAS, RUNOFF VOLUMES & PEAK RATES

(ft?)

DA-1 Impervious Includes Service 12,990 0.3
DA-1 Pervious Drive 42,284 1.0
DA-2 Impervious Includes Baseball 5,448 0.1
DA-2 Pervious Diamond 48,412 1.1
DA-3 Impervious | |ncludes Woodland 1,216 0.0
DA-3 Pervious Trail 42,992 1.0
DA-4 Impervious Includes Boulder 223 0.0
DA-4 Pervious Wall 31,908 0.7
DA-5 Impervious Includes No-mow 19,375 0.4
DA-5 Pervious Meadow 120,871 2.8
DA-6 Impervious Includes Parking 3,388 0.1
DA-6 Pervious Bump-Ins 569 0.0
DA-7 Impervious Includes Tree 11,202 0.3
DA-7 Pervious Trench 2,011 0.0
DA-8 Impervious Includes Bowl and 8,470 0.2
DA-8 Pervious Berm 128,447 2.9

1,083 1,624 0.85 1.08
24%

458 687 2.77 3.50

454 681 0.36 0.45
10%

524 787 3.17 4.01

101 152 0.08 0.10
3%

466 699 2.81 3.56

19 28 0.01 0.02
1%

346 519 2.09 2.64

1,615 2,422 1.27 1.61
14%

1,309 1,964 7.91 10.02

282 424 0.22 0.28
86%

6 9 0.04 0.05

934 1,400 0.73 0.93
85%

22 33 0.13 0.17

706 1,059 0.55 0.70
6%

1,392 2,087 8.40 10.64
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FINAL STORMWATER CALCULATIONS - SMP SIZING & CAPTURE VOLUME

St RE | TR s | e

Service Drive Bioswale DA-1 55,274 1.27 24% 4,206 1,932 14,454
Pechin Street Bioswale DA-2 53,860 1.24 10% 1,779 987 7,380
Woodland Trail DA-3 44,208 1.01 3% 2,808 674 5,041

Boulder Wall DA-4 32,131 0.74 1% 16,385 N/A N/A

No-mow Meadow DA-5 140,246 3.22 14% 39,122 N/A N/A

Porous Parking Bump-ins DA-6 3,957 0.09 86% 640 384 2,872
Tree Trench DA-7 13,213 0.30 85% 1,095 876 6,552
Infiltration Berm DA-8 136,917 3.14 6% 3,489 2,100 15,708
Total Park Interior Runoff Managed 479,806 11.0 5,065 37,886

Total Rii;ht-of-wai Runoff Manaied 15,222 0.35 1,269 9,488

FRIENDS OF GORGAS PARK
STORMWATER MANAGEMENT STUDY



17

| KEY RECOMMENDATIONS

FINAL STORMWATER CALCULATIONS - SMP SIZING & CAPTURE VOLUME

Surface Storage
Soil Storage
Stone Storage

Total= 4,206

Surface Storage
Soil Storage
Stone Storage

Surface Storage
Soil Storage
Stone Storage

Surface Storage
Soil Storage
Stone Storage

|

Surface Storage
Soil Storage
Stone Storage

|

Surface Storage
Soil Storage

Stone Storage

500 0.5 55,274 1,932 14,452
4,206 2
0 0
Total= 1,779
550 0.5 53,860 087 7,383
1,779 2
0 0
Total= 2,808
0 0 44,208 674 5,042
0 0
2,808 0.6
Total= 640
0 0 3,957 384 2,873
0 0
640 1.5
Total= 1,095
0 0 13,213
1005 > 867 6,485
1,095 1
Total= 3,489
1,000 0.5 136,917
4000 5 2,100 15,708
0 0
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PERMIT REQUIREMENTS

Construction projects in Philadelphia trigger different permitting
requirements based on the amount of area that is disturbed during
construction. Earth disturbance is any activity that changes the
surface of the land, including demolition, excavation, clearing and
grubbing, grading, installing hardscape, and any other construction
activity that has the potential to generate sediment laden runoff.

In Philadelphia, any project that is under 5,000 square feet of
earth disturbance is exempt from permitting, but erosion and
sediment control measures should be implemented to prevent
sediment laden runoff from leaving the project area and polluting
waterways. If a construction project is over 5,000 square feet of
earth disturbance, an Erosion and Sediment Control Plan must be
documented and kept at the project site during construction, and
the conceptual site plan must be reviewed and approved by PWD.

If a project results in over 15,000 square feet of earth disturbance,
it must undergo both PWD Conceptual and PWD Technical
Review, which requires signed and sealed construction documents
including Landscape Plans, Grading Plans, Post-Construction
Stormwater Management Plans, Erosion and Sediment Control
Plans, and associated calculations, reports, and worksheets.

If a project results in over 1 acre of earth disturbance, it must
go through the PWD review processes and obtain a National
Pollution Discharge Elimination System (NPDES) permit from the
Pennsylvania Department of Environmental Protection (PADEP).
A NPDES permit requires additional documentation to the PWD
submissions.

A conceptual-level estimate of the areas of earth disturbance for
each of the recommended projects at Gorgas Park is included in
the Stormwater Management Practices Sizing & Capture Volume
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chart (see preceding page). If these projects are implemented
individually, none trigger an NPDES permit. However, if it is the
desire to combine these projects, their cumulative area of
disturbance will dictate which permits will be required.

FRIENDS OF GORGAS PARK
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PRELIMINARY ESTIMATE OF PROBABLE
CONSTRUCTION COSTS & DESIGN FEES

PROJECT BUDGET RANGE

STORMWATER MANAGEMENT PRACTICES

1.00 |INFILTRATION BERM

1.01 MOBILIZATION (10% OF PROJECT TOTAL)
1.02 EROSION AND SEDIMENT CONTROL
1.03 EXCAVATION FOR BERM
1.04 GRADING
1.05 BIOINFILTRATION SOIL
1.06 PLANTING SOIL
1.07 COMPACTING BERM
1.08 PLANTING
SUBTOTAL 160,590.00 | $ 240,880.00
2.00 [WOODLAND TRAIL
2.01 MOBILIZATION (10% OF PROJECT TOTAL)
2.02 EROSION AND SEDIMENT CONTROL
2.03 INVASIVES REMOVAL
2.04 EXCAVATION FOR TRAIL
2.05 CLEARING
2.06 COBBLES
2.07 CLEAN-WASHED AASHTO NO. 57 STONE
2.08 NON-WOVEN GEOTEXTILE
2.09 POROUS SURFACE (BONDED RUBBER MULCH)
2.10 PLANTING
SUBTOTAL 75,560.00 | $ 113,340.00
3.00 [BIOSWALE 1 (ALONG SERVICE DRIVE)
3.01 MOBILIZATION (10% OF PROJECT TOTAL)
3.02 EROSION AND SEDIMENT CONTROL
3.03 EXCAVATION FOR SWALE
3.04 MILLING (AREA FOR PULL-OFF PARKING)
3.05 RE-PAVING (AREA FOR PULL-OFF PARKING)
3.06 PARKING STRIPING
3.07 GRADING
3.08 BIOINFILTRATION SOIL
3.09 FENCE
3.10 PAVING TO CROSS BIOSWALE
3.11 PLANTING
SUBTOTAL 67,170.00 | $ 100,760.00

NOTES:

In providing Opinions of Probable
Construction Cost, the Consultants
have no control over the cost or
availability of labor, equipment or
materials, or over market conditions
or the Contractor's method of
pricing, and that the Consultant’s
opinions of probable construction
costs are made on the basis of
the  Consultants  professional
judgment and experience. The
Consultants make no warranty,
express or implied, that the bids
or the negotiated cost of the Work
will not vary from the Consultant’s
opinion of probable construction
cost. The Consultants suggest
the Client independently employ
a professional cost estimator for
greater reliability and precision.

Design fees and direct owner costs
are notincluded in these estimates.
Design Fees are estimated at
approximately 10-15% of the
construction cost, depending on
complexity of the individual project
and level of permitting required.
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PRELIMINARY ESTIMATE OF PROBABLE
CONSTRUCTION COSTS & DESIGN FEES
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4.00 (BIOSWALE 2 (ALONG PECHIN STREET)
4.01 MOBILIZATION (10% OF PROJECT TOTAL)
4.02 EROSION AND SEDIMENT CONTROL
4.03 EXCAVATION FOR SWALE
4.04 GRADING
4.05 BIOINFILTRATION SOIL
4.06 PLANTING
SUBTOTAL 31,820.00 47,730.00
5.00 |SHORT MEADOW
5.01 MOBILIZATION (10% OF PROJECT TOTAL)
5.02 EROSION AND SEDIMENT CONTROL
5.03 CLEARING
5.04 PLANTING
SUBTOTAL 34,990.00 52,480.00
6.00 |TREE-TRENCH
6.01 MOBILIZATION (10% OF PROJECT TOTAL)
6.02 EROSION AND SEDIMENT CONTROL
6.03 EXCAVATION
6.04 CONCRETE DEMO (SIDEWALK)
6.05 CURB DEMO
6.06 CLEAN-WASHED AASHTO NO. 57 STONE
6.07 STRUCTURAL SOIL
6.08 NEW SIDEWALK
6.09 NEW CURB
6.10 PLANTING
SUBTOTAL 37,790.00 56,680.00
7.00 [POROUS BUMP-IN PARKING
7.01 MOBILIZATION (10% OF PROJECT TOTAL)
7.02 EROSION AND SEDIMENT CONTROL
7.03 CONCRETE DEMO
7.04 ASPHALT DEMO
7.05 CURB DEMO
7.06 EXCAVATION
7.07 CLEAN-WASHED AASHTO NO. 57 STONE
7.08 POROUS ASPHALT
7.09 NEW SIDEWALK
7.10 NEW CURB
7.11 PARKING STRIPING
SUBTOTAL 48,110.00 72,160.00
GRAND TOTAL 456,000.00 684,000.00

NOTES:

In providing Opinions of Probable
Construction Cost, the Consultants
have no control over the cost or
availability of labor, equipment or
materials, or over market conditions
or the Contractor's method of
pricing, and that the Consultant’s
opinions of probable construction
costs are made on the basis of
the  Consultants  professional
judgment and experience. The
Consultants make no warranty,
express or implied, that the bids
or the negotiated cost of the Work
will not vary from the Consultant’s
opinion of probable construction
cost. The Consultants suggest
the Client independently employ
a professional cost estimator for
greater reliability and precision.

Design fees and direct owner costs
are notincluded in these estimates.
Design Fees are estimated at
approximately 10-15% of the
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GRANT OPPORTUNITIES

DCNR - Community Recreation and Conservation Program
(C2P2)

Community Recreation and Conservation grants are awarded to
municipalities and authorized nonprofit organizations for recreation,
park, trail and conservation projects. These include planning for
feasibility studies, trail studies, conservation plans, master site
development plans, and comprehensive recreation, park and open
space and greenway plans; land acquisition for active or passive
parks, trails and conservation purposes; and new development
and rehabilitation of parks, trails and recreation facilities.

e Eligibility: Development, Land Acquisition, Planning
e Match: Most projects require 50% match, can include
combination of Cash and/or Non-Cash values.

Great Public Spaces - William Penn Foundation
[www.williampennfoundation.org]

e Eligibility: Projects must have demonstrated momentum
and community interest. Grant funds may be used for:

e Project planning, design, and predevelopment,
including community outreach

* Fundraising and project management support

* Pilot projects, interim improvements,
demonstration projects

e Capital, including challenge grants to leverage other
funders

*  Working capital/reserve funds to support program
start-up

¢ Data collection on park utilization/community impact

* Practice-based research on public space
development and management

and
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Note: All work must be aligned with William Penn funding priorities
(eg. Closing the Achievement Gap, Watershed Protection and
Creative Communities) as articulated in program guidelines.

* Application: Multiplesubmissiondatesthroughouttheyear.
For more information: http://www.williampennfoundation.
org/GrantmakingOverviewApplicationProcess.aspx

PlanPhilly [www.planphilly.com]

e This website is an alternative media news website
dedicated to covering design, planning and development
issues in Philadelphia. PlanPhilly engages and educates
citizens on the value of a well- designed city and
encourages active involvement in shaping it through
news coverage and content sharing.

e This organization posts grant information for the
Philadelphia region.

Crowd Funding [www.citizinvestor.com]

* Last fall, the City of Philadelphia became the first U.S.
city to use Citizinvestor, which is geared specifically to
help municipalities acquire funding to complete their
projects.

* http://www.nbcphiladelphia.com/news/local/Philly-
Projects-Crowdfunding-200081891.html

Additional Sources for Streetscape Improvements

e PennDOT Home Town Streets

 US DOT Transportation Enhancement Program -
requires 20% local match

* Pennsylvania Redevelopment Assistance
Program (RACP) - requires matching funds

Capitol

FRIENDS OF GORGAS PARK
STORMWATER MANAGEMENT STUDY



