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What’s New?
Effective Date: April 2020

Revisions History: Listed below are the major changes that occurred between the 2018 
version of the GSI Landscape Design Guidebook and this most recent 2020 version .

GENERAL

• Substantial formatting changes throughout .

• Content revisions (word choice, narrative, and explanatory sentences) made 
throughout the document with the aim of clarifying intent and guidance .

• New images added .

CHAPTER 2

• Combined Site Assessment and Landscape Design Guidelines sections .

• Added guidance about edge treatment .

• Figure 2.2.6: Micro-climate Over Time diagram updated .

• Enhanced and expanded Table 2.4.1: Local List of Plant Nurseries within the Region .

• Expanded guidance and new diagrams in Light Requirements section .

• Enhanced sample plant palette table on seasonal interest - now sub-chapter 2.4 
Summarizing Landscape Design .

CHAPTER 3

• Revised plant list .  Now includes cultivars commonly utilized by PWD .

• Reformatted plant tag format, including plant size, form, hydrology capacity, light 
preference, and seasonality . 

• Redefined selection criteria and planting restrictions .

• Removed lists of plant categories by canopy shape and bloom period .

CHAPTER 4

• Relabeled Case Studies chapter to Landscape Design Approaches .

• Content updated on the first page of each SMP type .

• New case study locations added .

CHAPTER 5

• Table 5.1.1: Plant Sizes and Spacing has been revised .

• Revised titles for Figure 5.1.1: Example Tree Pit Design with 36” Depth of Soil and 5.1.2: 
Example Tree Pit Design with Greater than 36” Depth of Soil .

• The Existing Trees & Vegetation section was retitled Construction Tree Protection .  
Content in this section has been revised .

• PWD Street Tree Standards have been created .  Standard tree pit sizes added .

• Location information has been removed due to redundancy with Figure 5.1.8: Street 
Tree Planting Diagram .  Now, users are encouraged to use this figure to derive all 
Streets Department offset requirements .

• Figure 5.1.8: Street Tree Planting Diagram has been modified to remove the 
Philadelphia Streets Department tree pit size preferences .  PWD street systems 
should rely on PWD Street Tree Standards for pit sizes and spacing .

CHAPTER 6

• Revised references .
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NEBINGER SCHOOL RAIN GARDEN
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1.1 Introduction
The Philadelphia Water Department (PWD)’s Green City, Clean Waters program is recognized at an 
international scale for its ambitious goals and innovative strategies to treat and manage stormwater in 
Philadelphia . The program is redefining the way people think about their infrastructure and helping to 
improve the urban landscape of the City . A once highly impervious environment is being transformed 
through the implementation of green stormwater infrastructure (GSI) . This technology takes advantage 
of urban fabric to incorporate vegetated, “green” landscapes to slow, filter, and manage rainfall to 
prevent polluted runoff from entering our sewers and waterways . GSI can be implemented into 
Philadelphia’s streets, sidewalks, schools, parks, parking lots and more .

Vegetation is a key component of green stormwater infrastructure . Plants can improve the performance 
and lifespan of the stormwater management practice (SMP) by reducing stormwater runoff volumes 
and sediment load .  In addition, vegetated SMPs can provide significant environmental, social, and 
economic benefits .  Vegetation in urban environments can mitigate the urban heat island and reduce 
energy demands, improve air quality, provide habitat, improve human health, and increase land values .

A successful landscape must begin with an understanding of the site . Urban environments present 
numerous challenges for plant survival such as increased heat, extreme weather events, pollutants, and 
vandalism . Additionally, SMPs bring their own set of challenges including space constraints, engineered 
soils, and stormwater flow . Other site considerations include site uses, preferences of partners and 
community groups, and maintenance schedules . Each site will have unique challenges and require 
unique solutions to ensure that the project is beautiful and functional .

PWD has demonstrated various SMPs throughout the City of Philadelphia and has evaluated the 
success of a number of landscape designs . As part of an extensive maintenance program, PWD inspects 
plant survival and performance for every GSI project . PWD has also reviewed numerous research 
documents and municipal guides and applied this knowledge to the specific nature of green stormwater 
infrastructure in Philadelphia . Finally, PWD works closely with partners and community groups to 
listen to their preferences .  The GSI Landscape Design Guidebook is a synthesis of knowledge to serve 
as a guide for government employees, design professionals, private developers, community groups, 
and others involved in the planning and design of GSI in Philadelphia .  All private development projects 
should reference the Stormwater Plan Review Guidance Manual .

1.2 An Evolving Resource
This resource provides landscape guidance for the most common types of publicly-owned GSI in 
Philadelphia . PWD recognizes that technologies and designs may be added or enhanced over time as 
new projects are implemented . The enclosed guidelines are based on current knowledge, especially 
plant survival data and up-to-date nursery information, that may be adjusted per future findings .

http://documents.philadelphiawater.org/gsi/GSI_Maintenance_Manual.pdf
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1.3 How to Use this Resource
This resource provides guidance and requirements for design professionals to complete successful 
landscape designs for public GSI projects for the Philadelphia Water Department . Knowledgeable 
landscape designers and nursery suppliers may provide additional information regarding plant 
selection . Because individual plants often have unique growing requirements, which are difficult to 
convey in a generalized manner, it will be necessary to research specific information on the plant 
species, cultivars, and varieties that are proposed in order to ensure successful plant establishment . 

This document is divided into six chapters: 

1. Introduction: This section explains how to use this resource in conjunction with other resources 
during the design process .

2. Site Assessment and Landscape Design Guidelines: This section includes key criteria for 
developing a successful landscape plan for GSI projects in Philadelphia, from site assessment to 
design . 

3. Plant Selection: This section outlines key factors that should be considered with selecting a 
plant palette for SMPs, followed by a list of all recommended plant species (in both textual and 
pictorial form) that may be used within the different SMP types . All green infrastructure projects 
should reference this list for species selection . Species outside of this list may be discussed on a 
per project basis .

4. Landscape Design Approaches: This section provides design recommendations per each GSI 
typology through example scenarios of project sites, the site’s specific challenges, and landscape 
plans used to address these challenges .  

5. Landscape Design Requirements: This section includes requirements that must be followed when 
producing landscape design plans for the Department . 

6. References: Pertinent references are cited .

INGERSOLL COMMONS RAIN GARDEN
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RESOURCES SITE EVALUATION

PLANT SELECTION
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1.4 Design Strategies for SMP Design
When approaching the design of GSI in Philadelphia,PWD recommends following  some general design 
strategies . This is to ensure that thoughtful projects are being designed for the space, which reflect and 
incorporate the site’s surrounding context .  

Resources

Prior to design, it is recommended that multiple resources are referenced, so that GSI and plant selection 
can be thoughtfully incorporated into a site . Refer to Chapter 6: References to view some recommended 
resources . 

Site Evaluation

It is also important to evaluate the site where the GSI will be designed . Evaluate the site context, how 
people use the space, existing conditions such as vegetation and site typography, low points, etc . 
Involvement with the community and partners is crucial at this stage to get the necessary input that will 
result in a successful design . Refer to Chapter 2: Site Assessment and Landscape Guidelines for more 
detail on other considerations during the site evaluation stage .

SMP Evaluation

At the beginning stages of design, it is important for the type of SMP be evaluated . Since some systems 
may work better than others for the overall design of a site, it is important to evaluate all options 
and consider community and partner input, available space, existing conditions, footprint sizing, and 
overall design intent . Evaluating SMP opportunities and considering input from others at this stage will 
significantly help with the overall site design . Refer to Chapter 4: Case Studies for more information 
pertaining to SMP evaluation and selection .

Plant Selection

After the SMPs have been designed, use this manual to select the appropriate vegetation . Consulting with 
knowledgeable landscape designers and nursery suppliers is highly recommended . This manual serves as 
a guide and is not an all-inclusive manual . 

SMP EVALUATION

kingsessing park  PWD GSI Concept Report page 10
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•	 generaL reCOMMenDaTiOns: 
•	 To meet the goals of the pilot program, it is a 

requirement that Kingsessing Park have roof 
leader disconnection with tree trenches. Any 
subsurface system, that has limited space, is also 
recommended to use arched storage in place of 
stone beds as part of a pilot project. SMP footprints 
were based off of a general investigation of the roof 
structure. Plumbing plans should be investigated.

•	 priMarY COnsiDeraTiOns: 
       SMP locations in the rest of the park are based 
       off  of discussions with the rec leader as well 
       as PPR. The systems’ footprints are shown in   
       basic form as not to limit design possibilities. 
       Each footprint is designed with a ~1:10 LAR to 
       the drainage area being directed to the system. 

•	 aDDiTiOnaL nOTes:
       Site should be surveyed to confirm contours and     
       direction of flow of runoff so green inlets can be  
       placed in the appropriate locations (i.e. recreation  
       courts)

Total Proposed GSI System Area: 
4,500 SF (.10 AC)

Total Drainage Area: 
44,810 SF (1.02 AC)

GSI System 3 & 4

Total Proposed GSI System Area: 
1,600 SF (.04 AC)

Total Drainage Area: 
21,860 SF (.50 AC)

GSI System 5,6,7

Total Proposed GSI System Area: 
7,700 SF (.17 AC)

Total Drainage Area: 
76,100 SF (1.75 AC)

GSI System 8

Total Proposed GSI System Area: 
3,800 SF (.09 AC)

Total Drainage Area: 
37,160 SF (.85 AC)

GSI System 9

Total Proposed GSI System Area: 
600 SF (.01 AC)

Total Drainage Area: 
5,900 SF (.14 AC)

GSI System 10

Total Proposed GSI System Area: 
2,300 SF (.05 AC)

Total Drainage Area: 
22,250 SF (.52 AC)

GSI System 1 & 2

*Measurements of SMPs are not exact, but rather estimated dimensions to assess the feasibility of a system. Systems should not be 
designed or constructed based solely on any plans within this concept, but should be looked at for analysis purposes. The maps are 
created using GIS, so inaccuracies are possible. Proposed drainage areas and concepts should be reevaluated after survey.
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Chapter 2:  
Site Assessment and Landscape 
Design Guidelines
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ROOSEVELT PLAYGROUND TREE TRENCH

2chapter
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2.1 Site Assessment
Site assessment is critical to designing and implementing successful green stormwater 
infrastructure projects (GSI) . Whether part of a retrofit or a development project, 
stormwater management must fit into the larger goals for a given site . All projects 
should consider two scales relevant to the design of GSI landscapes: site context and site 
conditions . 

Site Context

Look to the surrounding block and neighborhood to understand environmental and cultural 
context of the site .

Consider how the new SMP will fit in as part of the existing landscape . Identify existing 
vegetation and how the new landscape may compliment, both aesthetically and 
ecologically . Preserve healthy vegetation whenever possible . If construction requires the 
removal of vegetation, evaluate the benefit the vegetation is currently providing and seek 
opportunities to relocate or replace this vegetation on site to provide the same benefit . If 
unhealthy, hazardous, or invasive species are present on the site, even outside of the limits 
of disturbance, consider species removal in the scope of the project . 

Understand the desires of partners and community members . Have a general 
understanding of the area history and cultural importance of the site . Consider current 
and desired views, along with safety concerns to determine sight lines that will need to be 
preserved (see Green Streets Design Manual (GSDM) for more detail on tree placement in 
the right-of-way, as well as the “Species Diversity & Sight Lines” section of this document) . 
Take note of circulation systems (either formal or informal) and consider how they might 
intersect with the SMP . Note site uses and where and how human interactions are likely to 
occur with the SMP (i .e . dog walking, recreational activities, etc) . Site Conditions

Planting strategies will need to respond to the specific conditions of the site where  
vegetation will be planted .  Locate any structures that might impede or compete with plant 
growth . Choose mature heights and widths in a corresponding fashion .  

Identify the various ecological niches that may exist within the SMP and how this will 
affect the plant selection . Complete a study of sun and shade distribution . Evaluate 
environmental factors such as soils, moisture/water issues and distribution on the 
property, stormwater flow paths, slopes, and expected pollutant load to the SMP including 
sediment and road salts . See also the “Hydrology” section of this document .

Figure 2.2.1 : Site Context - Park

Green Stormwater Infrastructure (GSI) project potential at a park location in West Philadelphia.  Knowing the 

park’s context within the associated urban watershed, political councilmanic district, and cultural neighborhood 

geography are important to the initiation of a GSI project.
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KEMBLE PARK RAIN GARDEN

Existing Vegetation

Size and Spacing

This yellowwood tree was preserved 
on site and was incorporated into the 
design of this rain garden .

It is important to use size and 
spacing guidelines in order 
to specify the appropriate 
amount of species needed . 
Some species that spread more 
readily may be able to use looser 
spacing while species that are 
slow to establish may need 
tighter spacing .
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2.2 Landscape Design Guidelines
Site assessment should lead to the planting strategy for a site . Design is often an iterative 
process, beginning at the planning stage, adjusted during design development, and 
reevaluated during construction given field conditions . The landscape strategy will need to 
be revisited throughout the process . 

Existing & Proposed Vegetation

Be conscious of offset spacing needed to protect existing vegetation and proposed spacing 
needed for optimum performance of new vegetation .

Existing Vegetation 

Survey existing vegetation including canopy extents . Develop tree and vegetation 
protection plans with recommended spacing offsets . Refer to the “Construction Tree 
Protection” section of this document for specific guidance .  Where removal is necessary, 
ensure the property owner is informed .  Develop a plan for transplantation for healthy, 
desirable plants when possible . Create a plan for the removal of invasive or hazardous 
species both in and around the project area . 

Plant Sizes and Spacing

Plant spacing is dependent on a number of variables . Plants will perform best if planted 
when relatively small and can adapt as they grow . It is also more economical to plant 
smaller sizes . However, the designer must also balance community expectations and the 
need for durable plant sizes .  Plugs will require a tighter spacing than container plants and 
smaller container plants will require a tighter spacing than larger . (See “Table 2.2.1: Plant 
Spacing Table & Diagram” for spacing recommendations) .  Spacing recommendations can 
also vary per the mature size of each particular species .  Plants with a larger mature size 
may required greater spacing than plants with a smaller mature size . Online plant spacing 
calculators may be helpful tools . 

SEEDING

Seed mixes may be applicable on certain projects or on certain portions of a project .  They 
may create a more naturalized look that can be mowed, rather than a formal aesthetic 
which requires higher maintenance .  Therefore, seed mixes should be composed only 
of non-woody plant species .  The green master specifications includes direction on 
stabilization seed mixes for erosion control .  It is recommended that designers work closely 
with seed suppliers to determine appropriate mixes and density of seed per acre .
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SOIL MAPPING KEY

Ub - URBAN LAND

UdB - URBAN LAND-CHESTER COMPLEX, 0 TO 8
PERCENT SLOPES.
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(1.519 ACRES)

TEMPORARY PROTECTIVE FENCE
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LOCATION
TEMPORARY STOCKPILE
LOCATION

(SR 4004)
OLNEY AVENUE

GENERAL PROJECT STARTUP SEQUENCE
1. AT LEAST 7 DAYS PRIOR TO STARTING ANY EARTH DISTURBANCE ACTIVITIES (INCLUDING CLEARING AND GRUBBING), THE OWNER AND/OR OPERATOR SHALL INVITE ALL
CONTRACTORS, THE LANDOWNER, APPROPRIATE MUNICIPAL OFFICIALS, THE E&S PLAN PREPARER, THE PCSM PLAN PREPARER, AND A REPRESENTATIVE FROM THE PHILADELPHIA
WATER DEPARTMENT (CONTACT THE INSPECTIONS COORDINATOR OF PWD AT 215-685-6387) TO AN ON-SITE PRECONSTRUCTION MEETING.
2. INLET PROTECTION MUST BE INSTALLED PRIOR TO ANY LAND-DISTURBING ACTIVITIES.
3.  UPON INSTALLATION OR STABILIZATION OF ALL PERIMETER SEDIMENT CONTROL BMPS AND AT LEAST 3 DAYS PRIOR TO PROCEEDING WITH THE BULK EARTH DISTURBANCE
ACTIVITIES, THE PERMITTEE OR CO-PERMITTEE SHALL PROVIDE NOTIFICATION TO PA DEP AND/OR THE PHILADELPHIA WATER DEPARTMENT.
4.  AT LEAST 3 DAYS PRIOR TO STARTING ANY EARTH DISTURBANCE ACTIVITIES, OR EXPANDING INTO AN AREA PREVIOUSLY UNMARKED, THE PENNSYLVANIA ONE CALL SYSTEM
INC. SHALL BE NOTIFIED AT 1-800-242-1776 FOR THE LOCATION OF EXISTING UNDERGROUND UTILITIES.
5.  ALL EARTH DISTURBANCE ACTIVITIES SHALL PROCEED IN ACCORDANCE WITH THE SEQUENCE PROVIDED ON THE PLAN DRAWINGS. DEVIATION FROM THAT SEQUENCE MUST BE
APPROVED BY THE PHILADELPHIA WATER DEPARTMENT OR BY PA DEP PRIOR TO IMPLEMENTATION. EACH STEP OF THE SEQUENCE SHALL BE COMPLETED BEFORE PROCEEDING TO
THE NEXT STEP, EXCEPT WHERE NOTED.
CONSTRUCTION SEQUENCE: SMP-1
1. SMP-1 SHALL BE THE FIRST AREA OF CONSTRUCTION FOR THE KEMBLE PARK PROJECT.  FULLY CONSTRUCT AND STABILIZE SMP-1 PRIOR TO COMMENCING CONSTRUCTION OF
SMP-3.
2. INSTALL TEMPORARY PROTECTIVE FENCE AS SHOWN ON THE PLAN AND AS DIRECTED BY THE ENGINEER TO MINIMIZE DISTURBANCE.
3. EXCAVATE AND INSTALL ROCK CONSTRUCTION ENTRANCE/EXIT #1. EXCAVATE AND INSTALL ROCK CONSTRUCTION ENTRANCE/EXIT #2 FROM FACE OF CURB TO HOUSE LINE.
4. EXCAVATE AND INSTALL 30-INCH HDPE AT ROCK CONSTRUCTION ENTRANCE #2.  TEMPORARILY PLUG UPSTREAM END OF PIPE TO PREVENT SEDIMENT FROM ENTERING PIPE.
5. EXCAVATE THE REMAINDER OF THE AREA NECESSARY FOR THE INSTALLATION OF THE ROCK CONSTRUCTION ENTRANCE/EXIT AND BUILD ROCK CONSTRUCTION ENTRANCE/EXIT
#2 AS SHOWN ON THE PLAN.
6. USE ACCESS ROUTES AS SHOWN ON THE EROSION AND SEDIMENT POLLUTION CONTROL PLAN.  STABILIZE ACCESS ROUTE AS NECESSARY WITH COARSE AGGREGATE, COARSE
WOOD CHIPS, OR OTHER DURABLE MATERIALS TO BE REMOVED FOLLOWING THE COMPLETION OF CONSTRUCTION.  MINIMIZE THE DESTRUCTION OF NATURAL VEGETATION
WHENEVER POSSIBLE.
7. CHOOSE STOCKPILE LOCATIONS AND INSTALL SILT FENCE.  PLACE EXCAVATED AND STORED MATERIALS IN STOCKPILE LOCATIONS.
8. STAKE OUT, EXCAVATE, AND CONSTRUCT SMP-1.  DO NOT INSTALL THE UNDERDRAIN OR BIORETENTION SOIL AT THIS TIME.
9. CONSTRUCT 30" HDPE PIPE WITH ENDWALLS AND CONCRETE WEIR. PLUG PIPE.
10.  INSTALL OUTLET STRUCTURE DISCHARGE STORMWATER PIPE AS EARTHWORK REACHES APPROPRIATE ELEVATIONS STARTING AT THE CONNECTION IN TO THE EXISTING
SEWER IN OGONTZ AVENUE AND WORKING TOWARD SMP-1.

11.  INSTALL THE PROPOSED ENDWALLS IN SMP-1 AND LENGTHS OF PIPE SUFFICIENT FOR EQUIPMENT AND CONSTRUCTION ACTIVITIES TO BE CLEAR OF THE SMP INTERIOR.
12.  PREPARE BOTTOM OF SMP AND INSTALL THE UNDERDRAIN AND BIORETENTION SOIL.  INSTALLATION METHODS SHOULD BE INSTITUTED TO PREVENT COMPACTION OF THE
BIORETENTION SOIL.
13.  CONSTRUCT PROPOSED ROCK APRONS AT THE ENDWALLS IN SMP-1 AS SHOWN.
14.  COMPLETE INSTALLATION OF THE STORMWATER PIPES FROM THE ENDWALLS IN SMP-1 STARTING AT THE ENDWALLS AND WORKING TOWARD THE PROPOSED GREEN INLETS  IN
CHEW AVENUE INTERSECTIONS AT OGONTZ AVENUE AND 17TH STREET.
15.  FINE GRADE SMP-1 AND PERFORM LANDSCAPING WORK IN ACCORDANCE WITH THE LANDSCAPE PLAN.
16.  FINE GRADE ANY REMAINING DISTURBED AREA, STABILIZE WITH SEED AND MULCH.
17.  CONTACT THE PHILADELPHIA WATER DEPARTMENT FOR A FINAL INSPECTION PRIOR TO REMOVAL OF THE EROSION AND SEDIMENT POLLUTION CONTROL BMP'S.
18.  UPON COMPLETION OF SMP-1, HAUL ANY LEFTOVER MATERIAL OFF THE SITE TO AN APPROVED LOCATION.  SEED AND MULCH STOCKPILE AREAS AND ANY REMAINING
DISTURBED AREAS.
19.  REMOVE TEMPORARY ACCESS ROUTES AND PARKING/STAGING AREAS. BACKFILL AND STABILIZE ALL DISTURBED AREAS AS REQUIRED.
20. REMOVE ROCK CONSTRUCTION ENTRANCE/EXIT #1 ALONG CHEW AVENUE.  BACKFILL AND STABILIZE ALL DISTURBED AREAS AS REQUIRED.  ROCK CONSTRUCTION
ENTRANCE/EXIT #2 ALONG OGONTZ AVENUE IS REQUIRED FOR FUTURE CONSTRUCTION ACTIVITIES AND SHOULD BE RETAINED AT THIS TIME
21. REVEGETATE ALL DISTURBED AREAS IN ACCORDANCE WITH THE SPECIFICATIONS FOR PERMANENT EROSION AND SEDIMENT CONTROL MEASURES.
22. UPON REACHING SITE STABILIZATION, REMOVE ANY REMAINING TEMPORARY EROSION AND SEDIMENT CONTROL BMPS FOR SMP-1.

CONSTRUCTION SEQUENCE: SMP-3
23. SMP-3 SHALL BE THE SECOND AREA OF CONSTRUCTION FOR THE KEMBLE PARK PROJECT. CONSTRUCT AND STABILIZE SMP-3 PRIOR TO COMMENCING CONSTRUCTION OF THE
SWALE.

24. INSTALL TEMPORARY PROTECTIVE FENCE AS SHOWN ON THE PLAN AND AS DIRECTED BY THE ENGINEER TO MINIMIZE DISTURBANCE.
25. EXCAVATE AND INSTALL ROCK CONSTRUCTION ENTRANCE/EXIT #3 FROM FACE OF CURB TO HOUSE LINE.
26. EXCAVATE AND INSTALL 30-INCH HDPE AT ROCK CONSTRUCTION ENTRANCE #3.  TEMPORARILY PLUG UPSTREAM END OF PIPE TO PREVENT SEDIMENT FROM ENTERING PIPE.
27. INSTALL 30-INCH WYE. 30” X 15” REDUCER AND 15-INCH HDPE BETWEEN THE 30-INCH PIPE AND THE HOUSELINE.  CAP THE 15-INCH PIPE.  MARK END WITH CONSTRUCTION TAPE
AND BACKFILL TO THE SUB-BASE LEVEL FOR ROCK CONSTRUCTION ENTRANCE #3.
28. EXCAVATE THE REMAINDER OF THE AREA NECESSARY FOR THE INSTALLATION OF THE ROCK CONSTRUCTION ENTRANCE/EXIT AND BUILD ROCK CONSTRUCTION ENTRANCE/EXIT
#3 AS SHOWN ON THE PLAN.
29. USE ACCESS ROUTES AS SHOWN ON THE EROSION AND SEDIMENT POLLUTION CONTROL PLAN.  STABILIZE ACCESS ROUTE AS NECESSARY WITH COARSE AGGREGATE, COARSE
WOOD CHIPS, OR OTHER DURABLE MATERIALS TO BE REMOVED FOLLOWING THE COMPLETION OF CONSTRUCTION.  MINIMIZE THE DESTRUCTION OF NATURAL VEGETATION
WHENEVER POSSIBLE.
30. CHOOSE STOCKPILE LOCATIONS AND INSTALL SILT FENCE.  PLACE EXCAVATED AND STORED MATERIALS IN STOCKPILE LOCATIONS.
31. STAKE OUT, EXCAVATE, AND CONSTRUCT SMP SMP-3.  DO NOT INSTALL THE UNDERDRAIN OR BIORETENTION SOIL AT THIS TIME.
32. INSTALL OUTLET STRUCTURE DISCHARGE STORMWATER PIPES AS EARTHWORK REACHES APPROPRIATE ELEVATIONS STARTING AT THE CONNECTION IN TO THE EXISTING
SEWER IN OLNEY AVENUE AND WORKING TOWARD SMP SMP-3.
33. INSTALL THE PROPOSED ENDWALLS IN SMP SMP-3 AND LENGTHS OF PIPE SUFFICIENT FOR EQUIPMENT AND CONSTRUCTION ACTIVITIES TO BE CLEAR OF THE SMP INTERIOR.
34. PREPARE BOTTOM OF SMP AND INSTALL THE UNDERDRAIN AND BIORETENTION SOIL.  INSTALLATION METHODS SHOULD BE INSTITUTED TO PREVENT COMPACTION OF THE
BIORETENTION SOIL.
35. CONSTRUCT PROPOSED ROCK APRONS AT THE ENDWALLS IN SMP-3 AS SHOWN.
36. COMPLETE INSTALLATION OF THE STORMWATER PIPES FROM THE ENDWALLS IN SMP-3 STARTING AT THE ENDWALLS AND WORKING TOWARD THE PROPOSED GREEN INLET IN
OLNEY AVENUE, THE TRENCH DRAIN IN OGONTZ AVENUE AND THE PREVIOUSLY INSTALLED 30-INCH HDPE AT ROCK CONSTRUCTION ENTRANCE/EXIT #3.
37. PLACE A FILTRATION FIBER TUBE ACROSS THE TRENCH DRAIN INLET TO CONTINUE TO DIRECT RUNOFF TO THE EXISTING INLET AT THE INTERSECTION OF OGONTZ AVENUE AND
OLNEY AVENUE.
38. FINE GRADE SMP-3 AND PERFORM LANDSCAPING WORK IN ACCORDANCE WITH THE LANDSCAPE PLAN.
39. FINE GRADE ANY REMAINING DISTURBED AREA.
40. STABILIZE WITH SEED AND MULCH.
41. CONTACT THE PHILADELPHIA WATER DEPARTMENT FOR A FINAL INSPECTION PRIOR TO REMOVAL OF THE EROSION AND SEDIMENT POLLUTION CONTROL BMP'S.
CONSTRUCTION SEQUENCE: SMP-2

THE SWALE SHALL BE THE THIRD AREA OF CONSTRUCTION FOR THE KEMBLE PARK PROJECT.
42. INSTALL TEMPORARY PROTECTIVE FENCE AS SHOWN ON THE PLAN AND AS DIRECTED BY THE ENGINEER TO MINIMIZE DISTURBANCE.
43. ROCK CONSTRUCTION ENTRANCE/EXIT #2 AND #3 SHALL BE USED FOR THIS CONSTRUCTION SEQUENCE.
44. USE ACCESS ROUTES AS SHOWN ON THE EROSION AND SEDIMENT POLLUTION CONTROL PLAN.  STABILIZE ACCESS ROUTE AS NECESSARY WITH COARSE AGGREGATE, COARSE
WOOD CHIPS, OR OTHER DURABLE MATERIALS TO BE REMOVED FOLLOWING THE COMPLETION OF CONSTRUCTION.  MINIMIZE THE DESTRUCTION OF NATURAL VEGETATION
WHENEVER POSSIBLE.
45. CHOOSE STOCKPILE LOCATIONS AND INSTALL SILT FENCE.  PLACE EXCAVATED AND STORED MATERIALS IN STOCKPILE LOCATIONS.
46. STAKE OUT, EXCAVATE, AND CONSTRUCT SWALE.
47. INSTALL THE PROPOSED ENDWALLS IN SWALE  AT THE  30-INCH HDPE UNDER THE NORTHERNMOST PEDESTRIAN PATH ADJACENT TO SMP-1 AND THE 15-INCH VCP AT THE FIRST
TRENCH DRAIN SOUTH OF THE INTERSECTION OF OGONTZ AVENUE AND CHEW AVENUE AND LENGTHS OF PIPE SUFFICIENT FOR EQUIPMENT AND CONSTRUCTION ACTIVITIES TO BE
CLEAR OF THE BOTTOM OF THE SWALE.
48. REVEAL AND/OR COMPLETE CONSTRUCTION OF ENDWALLS  AT PREVIOUSLY INSTALLED PIPES IN THE SWALE.
49. PREPARE BOTTOM OF SWALE.  INSTALLATION METHODS SHOULD BE INSTITUTED TO PREVENT FURTHER COMPACTION OF THE BOTTOM OF THE SWALE.
50. CONSTRUCT PROPOSED ROCK APRONS AT THE ENDWALLS IN THE SWALE.
51. COMPLETE INSTALLATION OF THE STORMWATER PIPES AND THE FIRST TRENCH DRAIN SOUTH OF THE INTERSECTION OF OGONTZ AVENUE AND CHEW AVENUE.
52. PLACE A FILTRATION FIBER TUBE ACROSS THE TRENCH DRAIN INLET TO CONTINUE TO DIRECT RUNOFF TO THE EXISTING INLET ALONG OGONTZ AVENUE.
53. REMOVE ROCK CONSTRUCTION ENTRANCE/EXIT #3 AND CONSTRUCT TRENCH DRAIN STARTING AT THE CAPPED 15-INCH STUB TO OGONTZ AVENUE.
54. PLACE A FILTRATION FIBER TUBE ACROSS THE TRENCH DRAIN INLET TO CONTINUE TO DIRECT RUNOFF TO THE EXISTING INLET ALONG OGONTZ AVENUE.
55. REMOVE PLUG FROM SMP-1 30" HDPE PIPE.
56. FINE GRADE THE SWALE AND PERFORM LANDSCAPING WORK IN ACCORDANCE WITH THE LANDSCAPE PLAN.
57. FINE GRADE ANY REMAINING DISTURBED AREA,  STABILIZE WITH SEED AND MULCH.
58. CONTACT THE PHILADELPHIA WATER DEPARTMENT FOR A FINAL INSPECTION PRIOR TO REMOVAL OF THE EROSION AND SEDIMENT POLLUTION CONTROL BMP'S.
PROJECT CLOSEOUT SEQUENCE
1. UPON PROJECT COMPLETION, HAUL ANY LEFTOVER MATERIAL OFF THE SITE TO AN APPROVED LOCATION.  SEED AND MULCH STOCKPILE AREAS AND ANY REMAINING DISTURBED
AREAS.
2. REMOVE TEMPORARY ACCESS ROUTES AND PARKING/STAGING AREAS. BACKFILL AND STABILIZE ALL DISTURBED AREAS AS REQUIRED.
3. REMOVE ROCK CONSTRUCTION ENTRANCE #2 ALONG OGONTZ AVENUE. BACKFILL AND STABILIZE ALL DISTURBED AREAS AS REQUIRED.
4. REVEGETATE ALL DISTURBED AREAS IN ACCORDANCE WITH THE SPECIFICATIONS FOR PERMANENT EROSION AND SEDIMENT CONTROL MEASURES.
5. UPON REACHING SITE STABILIZATION, REMOVE FILTRATION FIBER TUBES AT THE APRON INLETS TO THE TRENCH DRAINS ALONG OGONTZ AVENUE AND ANY REMAINING
TEMPORARY EROSION AND SEDIMENT CONTROL BMPS.
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Table 2.2.1: Plant Spacing Table & Diagram

Diagram of spacing and table of multipliers used to calculate the amount of plants needed 

for a given area based on the square footage.

Kemble Park - Example of the existing yellowwood tree being protected as part of the 

project.  The SMP was designed with a sufficient offset to preserve the tree’s root structure.

Figure 2.2.2: Plant Spacing Example

CONTAINER SIZE SPACING (S) PLANT ROW (R) PLANTS/SF.

PLUG

6” 5.2” 4.6

8” 6.9” 2.6

9” 7.8” 2.0

12” 10.4” 1.15

#1 , #2

15” 13.0” 0.75

18” 15.6” 0.51

24” 21.0” 0.29

#3 , #5 , #7

30” 26.0” 0.18

36” 31.0” 0.13

48” 41.5” 0.072
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Massings & Habitat

Landscape design which relies on strategic clustering and structuring can maximize system benefits 
towards easier maintenance (increased longevity), higher aesthetics (community adoption), and enhanced 
habitat (healthier environment) .

Plant in Massings

When planting formal areas of grasses, perennials, and shrubs, plant in massings or groups, with each 
group consisting of individuals of the same species . This will both create a strong visual impact and 
support maintenance efforts . When selecting species for seed mixes and/or plugs, consider visual impact 
of the planted zone . While exceptions may apply, PWD typically recommends clustering plants with similar 
heights together .  Number of individuals in each grouping will vary depending on the project and overall 
design intent . 

Appropriate Number of Species

The number of species will be determined by the desired design impact and range of environmental 
conditions within the SMP .  While supporting these goals, the number of species should be limited by the 
reality of maintenance crews and budgets . SMPs with a large number of species may be more challenging 
to maintain .  Refer to “Chapter 4:  
Landscape Design Approaches” for more specific depictions on how to select an appropriate number of 
species .  For specific guidance on selecting diversity in trees, refer to the “Tree Selection Criteria” section in 
this document .

Enhancing Habitat

If possible, consider utilizing native plants and plants with wildlife value .  Projects located within or 
nearby naturalized areas such as large parks provide opportunities to enhance habitat . Depending on 
the property owner, this may be an important priority . For example, Philadelphia Parks & Recreation may 
request that only native species be used in some large parks . Multi-tiered plant communities with upper, 
middle, and lower story vegetation can support a diversity of habitats . Selecting plants that have known 
value to wildlife can assist these efforts, such as edible fruits or seeds and a structure that provides cover 
and nesting habitat for birds and other animals . Note that some sites will allow for a greater density of 
vegetation than others . Habitat goals should be secondary to stormwater function and public safety 
including preserving lines of sight .  

PHILADELPHIA ZOO RAIN GARDEN



GSI Landscape Design Guidebook    21

CHAPTER 2: SITE ASSESSMENT AND LANDSCAPE DESIGN GUIDELINES  

Massings

Adjacent Uses 

Zoo Parking

Flowering Edge may be more 
susceptible to trampling with 
adjacent sidewalk .

Woody, Durable Edge

Sidewalk

Habitat

Creating massings help to form more 
aesthetic groupings that are more 
recognizable to people who may 
pass by the system . It will also make 
maintenance of the system easier .  

Having a shrub border 
on the parking lot edge 
creates a more durable 
edge where cars will be 
present .  A flowering 
perennial edge along 
the sidewalk creates 
visual interest for 
people that may be 
walking by .
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Define the Edge

GSI systems rely on clearly delineated edges to visually signal a change in terrain for users 
of the site, to deter pedestrian and vehicular entry into the system, and to demarcate the 
extents of PWD maintenance for the long-term stewardship of the project .

Edging Techniques

Consider how the SMP will be distinguished from the surrounding landscape such that it is 
easily identified by pedestrians and vehicles .  A clearly marked edge treatment is preferred 
for consideration of long-term maintenance responsibilities between PWD and other 
stewardship partners .  Some SMPs will have a defined edge made from physical barriers 
such as fences, boulders, or paving . Other SMPs will use a soft edge created by planting 
structural vegetation around the perimeter .  This is important for areas that abut lawn, 
areas adjacent to considerable activity such as a schoolyard or active recreational area, and 
areas with steep changes in grade (for example, 3:1 slope or steeper with more than 3’ of 
elevation change) .

DESIGN FOR THE USERS

Be mindful of the various user groups at a site . Each site will have somewhat unique 
requirements .  Community meetings can help gauge a preferred aesthetic or  vegetation 
type in relation to defining the edge . . 

Figure 2.2.3: Defining the Edge

Temporary stake and rope fencing defines the 
edge while GSI plantings are establishing

Boulders protect the system from vehicles 
parking on the edge

Ornamental fencing prevents trampling of plants 
and pets from using the space

Split rail fencing deters users cutting through 
the system and protect against cyclists

Examples of various edge treatments where more robust protective measures were desired to ensure the 

longevity of the system. 

Cobble edging defines the edge of the rain 
garden for PWD maintenance crews and PPR 
mowing crews

Chain link fencing behind a recreation court 
protects the rain garden from basketballs 
entering the system
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MT AIRY CHURCH BUMPOUTS

Plant Border

This structural border of 
shrubs on the back side 
of the bumpout adjacent 
to the curb provides a 
natural edge treatment 
to provide structure and 
a sense of safety for 
pedestrians .
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Diversity
Different species in the system 
create diversity and build resilience 
against potential pests and 
disease .

Sight Lines 
Maintained
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Species Diversity & Sight Lines

Selecting a diverse palette of plant species in a single GSI system can rendering higher aesthetic interest 
and greater system resiliency against pests, disease, and plant death .  Context sensitivities should still 
be abided by, like maintaining sight lines and public safety, while selecting a diverse range of species .

Consider Site Context When Selecting Species

There may be several environmental conditions within a site, created by variations in light availability, 
graded slope, hydrology, and stormwater flow . This will break the site up into niches; appropriate 
species must be selected for each niche

BE CONSCIOUS OF SPECIES GROWTH AND SPREADING HABITS 

Plants with high growth rates can be an asset to an SMP, where the environment is challenging and it 
may be difficult to find plants that can readily establish and prevent erosion . At the same time, be wary 
of plants that have the potential to become aggressive at a given site . Understand how the plants spread 
(e .g . by rhizomes, re-seeding, or other methods) and evaluate the potential of the plants to spread to 
other areas where they may not be desirable . For example, an aggressive plant that spreads by rhizomes 
will have minimal potential of becoming invasive if it is in a traffic island contained by concrete and 
asphalt, but the same plant could become a nuisance if it is planted within a large park adjacent to a 
naturalized area .

AVOID COMBINATIONS OF PLANTS THAT WILL HARM ONE ANOTHER

Avoid planting a species that may host a fungus that attacks another selected species . For example, 
cedar-apple rust can harm hawthorns and crabapples when planted next to junipers or cedars .

DO NOT SELECT PLANT SPECIES FOR HUMAN CONSUMPTION

The stormwater runoff that is being captured by these SMPs frequently contain harmful pollutants . Due 
to this and the potential uptake by the vegetation, species that are typically consumed by humans are 
not recommended in the design .  

Sight Lines

It may be necessary to keep vegetation low and trees limbed up in areas, keeping the area visible 
through the SMP and maintaining sight lines .  A general guideline for a clear zone is between 4’ and 7’ . 
This is especially critical at street intersections, where dense vegetation should be no greater than 4’ 
above top of curb .  Sight lines may also be important in areas where perception of crime is high or child 
supervision is a priority . 

Some 
Vegetation 
Taller than Ideal 
Vegetation taller than 4’ 
may block sight lines .

COBBS CREEK & SPRINGFIELD RAIN GARDEN
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Visual Interest

Visual interest can be a difficult concept to interpret, but is crucial to the public acceptance 
and stakeholder adoption of a GSI system .  Ushering different textures, providing year-
round intrigue, and creating plant hierarchy are good ways to heighten the visual appeal of 
a system .

Hierarchy

Consider the mature height and width of species as well as the relationship of container 
sizes specified . Creating levels of vegetation between trees, shrubs, herbaceous, and 
grasses/groundcovers can help create visual interest . Consider this specifically for the 
edges of systems depending on their adjacent uses as well as their location if the system 
has side slopes .

Seasonality

Consider using some woody plants (e .g . shrubs and trees) or grass-like species that will 
provide structure year-round . Using structural plants in a system prevents that system 
from becoming ephemeral throughout the seasons .  Some characteristics to keep in mind 
are evergreen needles, fall foliage, seasonal fruits and flowers, bark color, and texture . Use 
flowering perennials as accents that will bloom throughout the growing season and have 
interesting winter structure . Keep in mind the time of year when the site will be most active 
to determine which season to emphasize the most .

Textures

Consider the combination of textures used in the plant palette . Choose plants with 
different shaped leaves, stems, flowers, and fruits that will create various textures whether 
they be fine, soft, or rough . Keeping these characteristics in mind when placing plants can 
help to create an aesthetically pleasing combination of massings . 

Philadelphia Zoo - Plantings selected provide interest during all seasons along a busy corridor. 

Figure 2.2.4: Seasonal Interest of SMP
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Textures

Hierarchy
Creating levels of vegetation can 
promote visual interest and help 
create canopy levels within the 
system as the landscape matures 

Choosing plants with different 
textures may provide visual 

interest through contrast .

STENTON & WASHINGTON BUMPOUT
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Existing vegetation 
and structures that 
are adjacent to the site 
will create site specific 
climate conditions 
that are ideal for some 
plants and not for 
others . It is important to 
also consider how the 
functioning system will 
change the climate of 
the site once online and 
receiving stormwater, 
and to select plants 
accordingly .

A Changing Landscape
Over time, plants may spread, become more dense, or grow taller . 
It is important to plan for these changes .

Micro-climate

WOMRATH PARK RAIN GARDEN
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Micro-Climate and Succession

Consider how the landscape will change over time .  Design with the mature heights and 
widths of the species in mind, giving ample room for the plants to grow . Over time, views, 
sun/shade patterns, and other conditions may change . The landscape should be resilient 
and there should be an understanding of how succession will work on the site . 

Varied Site Conditions

Consider the climate at the site level . One plant or massing within a system may have 
an effect on the adjacent plant or massing and can create a localized micro-climate . 
Also, adjacent structures, existing vegetation, or site features can create varied climate 
throughout the day or even across seasons . 

An Evolving Landscape 

Over time, some of these conditions may change, creating diversity and varied types of 
habitats . The amount of shade, soil moisture, etc is affected by the placement of vegetation 
and the design of the system in association with the site . It is important to take these 
aspects into account when selecting plants and their placement .   

MICRO-CLIMATE OVER TIME

1 - 5 years

5 - 15 years

20+ years

Shade:          30%
Winds blocked:     10%
Moisture level:     20%
Wildlife:        3 species

Shade:          50%
Winds blocked:     20%
Moisture level:     30%
Wildlife:        10 species

Shade:          70%
Winds blocked:     35%
Moisture level:     50%
Wildlife:        25+ species

Example: The diagram shows how micro-climates in an area can change over time. The plants 

and design of a system may have an impact on the local environment, vegetation, habitat, etc. The 

opposite effect may also be true. 

This image represents how to anticipate how light levels and wind exposure will change over the lifetime 

of the GSI system.  Wildlife can play a role in developing site level climate conditions as well.

Figure 2.2.5: Micro-climate Diagram

Figure 2.2.6: Micro-climate Over Time
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Maintenance

Planning for maintenance helps to create designs that are more resilient and cost-effective 
over time . Understanding PWD’s maintenance tasks and schedules for the various SMP 
types is critical - refer to the GSI Maintenance Manual for more detail . This resource can be 
found in “Chapter 6:  
References” of this document . 

Reduce Maintenance Needs

Typical maintenance includes removing competitive species that can hinder the growth of 
target plant species; and removing sediment, trash, and debris from storage areas, piping, 
inlets, and other structures . Maintenance tasks may also include a range of other activities 
including repairing erosion and soil issues, mulching, cutting back vegetation, pruning 
trees, removing graffiti, watering, and replanting or reseeding areas .

MINIMIZE WATERING

Choose vegetation according to the hydrology of the system to minimize needs for 
supplemental watering after establishment . 

MINIMIZE REPAIRS

Choose robust vegetation for upstream areas where flow will be most heavily concentrated 
to eliminate need for erosion repair .

MINIMIZE WEEDING

As much as possible, design a landscape that will require minimal weeding .  Evaluate if 
the project would benefit from installing plugs or containers, and select the appropriate 
spacing at these predictable points depending on the needs of the system (e .g . sheet 
flow on steep slopes, balding at entry points, deterring nearby invasive species, partner 
expectations for quick establishment, or slow spreading rate of selected species) .

Maintenance Access

Know how and where maintenance will access clean-outs, inlets, or other features . 
Recognizing the need for access, be sure that selected species for these areas will not 
impede access . Grass-like species are recommended as they are both durable and can 
readily grow back . Consider access for the following equipment: vactor trucks, watering 
hoses, wheelbarrows, and personnel . Consider that maintenance and public pathways may 
also be included in the design . 

Kemble Park - Surface maintenance team at work.

Shissler Recreation Center - Crews performing routine subsurface maintenance on a rain 

garden.

Figure 2.2.8: Subsurface Maintenance of SMP

Figure 2.2.7: Surface Maintenance of SMP
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Maintenance Access
Plan for how maintenance vehicles will 

access the site such as this vactor truck, 
which is typically used to flush subsurface 

components . 

HARPER’S HOLLOW RAIN GARDEN
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Sunlight

A plant’s light preference is listed as full sun, partial shade, or full shade . In an urban 
environment, full sun conditions are common . However, street trees, buildings, and other 
structures may provide shade during portions of the day .

Light Requirements

A sun/shade study should be completed for each site .  Selecting plants that are intolerant 
of the existing light conditions will lead to unnecessary replacement costs, or poor and 
potentially unsightly plant performance .

N

Partial Shade - Full Shade

Partial Sun
(Afternoon Sun)

Full Sun

Partial Sun
(Morning Sun)

EW

S

EX. TREES

BUILDINGS

PHILADELPHIA
39°58’7.23” N

Upper

Entrance Zone

Upper Zone

Lower Zone

Ponding Elevation

Figure 2.2.11: Sun/Shade Diagram

Figure 2.2.10: Example of Daily Sun Exposure

Example of changing light patterns throughout the day.

PLAN

Shadows from adjacent blocks can alter sun/shade levels on targeted block.

Figure 2.2.9: Sun/Shade Diagram

FULL SUN PARTIAL SHADE SHADE

6+ hours of sunlight/day 4-6 hours of sunlight/day < 4 hours of sunlight/day

Diagram showing the impact adjacent structures can have on a system.

SECTION
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Portions of this system experience varying degrees of 
sunlight throughout the day . Species were selected 
according to these changing conditions .   

MT AIRY CHURCH BUMPOUTS

Sun / Shade
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Hydrology

Arguably the most nuanced component of GSI landscape design, hydrology plays a key 
role in system function .  It is critical for designers to understand how stormwater will 
enter, pond, and dissipate in a system .  Also paramount is to understanding how much 
stormwater is entering the system and to anticipate what type of sediment or pollutant 
load are likely to be carried in with the stormwater .

Hydrologic Zone Elevation

Plants have differing tolerances to moisture levels, with some plants capable of 
withstanding long periods of inundation and other plants responding poorly to long-
term inundation . Each design should consider the upper zone, lower zone, and entrance 
zone within the SMP as shown in the image on the following page and in “Figure 2.2.12: 
Hydrology Zone Diagram” .  The boundaries for these hydrologic zones will depend on 
the designed maximum depth, ponding level, level of overflow structure, frequency of 
inundation, and infiltration rate .  Also consider the loading ratio of the drainage area to the 
size of the surface of the system when selecting plant species .  High loading ratios may 
necessitate species that are hardier and can withstand higher pollutant levels .

ENTRANCE ZONE

The point where stormwater will be entering the system can be a difficult area for selecting 
plants . This zone is typically where there will be the highest velocity and volume of water 
entering as well as the highest concentration of sediment and pollutant loads . Therefore, 
selecting durable species that have strong structures and root systems is critical .  This area 
is typically where the most maintenance occurs, so it is important to select plants that are 
resilient to maintenance activity . 

Salinity Tolerance

The use of de-icing salts in winter to maintain safe roadways and walkways is a common 
practice in Philadelphia . In particular, schools and snow emergency routes experience 
a higher application . These salts may have an adverse impact on plant material and GSI 
located in the right-of-way and/or receiving stormwater runoff from the right-of-way . A 
variety of sources were used to assess salinity tolerance, but research is still limited at this 
time . Plants with a high tolerance may be most appropriate to use in right-of-way . 

Soil

Most sites need engineered stormwater soil . PWD’s specification for planting soil should 
be used for tree pit instillations . PWD’s stormwater soil should be selected for all other 
systems where stormwater passes through the soil profile . Refer to the soil specification 
when selecting plants .

Upper

Entrance Zone

Upper Zone

Lower Zone

Ponding Elevation

Figure 2.2.12: Hydrology Zone Diagram

Diagram showing the different hydrology zones in profile.

SECTION
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Plants located where water enters and in the stormwater 
flow path should be able to stabilize the soil and prevent 
erosion . They should be resilient species that can 
tolerate road salts, pollutants,  and high velocities of 
water .  

Plants above the ponding elevation should 
be tolerant of extended drought .

Plants should be able to handle periodic 
inundation .

STINGER SQUARE PLAYGROUND RAIN GARDEN

Entrance Zone Upper Zone

Lowest Zone
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2.3 Summarizing Landscape Design 
HEIGHT

Plant heights (both at planting and at maturity) should be appropriate to the SMP . Where 
sight lines are to be preserved, especially relevant for GSI within the right-of-way, be 
sure there is a clear zone between 4’ and 7’ . Overhead utilities and soil volumes are also 
important considerations, especially when determining tree species . 

PLANT WIDTH

Plant width, growth rate, and spreading habit will determine the number of plants required 
in a given system . For trees, shrubs, and herbaceous plants that do not spread heavily, use 
the species’ mature width as the standard for developing the planting plan . Refer to the 
“Maintenance” section in this document . 

BLOOM TIME

Bloom time is a best estimate based on site observations and suggestions from local 
nurseries and gardens . Each site will have unique seasonal considerations depending on 
when it is most active . For projects that will be visible throughout the season, select both 
early and late blooming species .

COLOR

Color helps to create focal points throughout the SMP . Plants may have more than one 
possible bloom color, especially when considering various species or cultivars .  Foliage can 
also bring unique colors to the diversity of the plant palette .   

WINTER INTEREST

Sites that are active in the wintertime (e .g . streets, schools) should include plants that 
are evergreen, have berries, or colorful stems and stalks . This is not only an aesthetic 
consideration but also helps to alert people of changes in grade .  Plants with woody 
structure (e .g . trees and shrubs) will continue to be visible in winter even with snowy 
conditions .  Refer to the “Define the Edge” and “Visual Interest” sections of this document .

FALL INTEREST

Trees or shrubs with colorful leaves and flowering herbaceous or grasses with late season 
interest, displaying noteworthy colors, textures, or forms, are desired for sites that are 
active during the fall season . 

Figure 2.3.2: Shrub with Seasonal Interest

Photos showing the red twig dogwood (Cornus serciea) throughout the four seasons.

Figure 2.3.1 : Nursery Stock Standards (Source: American Standard for Nursery Stock)

Diagram of how to measure height, spread, and caliper size of tree specimens. 
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Not drawn to scale

Cross-section of plant palette at Sedgwick Station Bumpout depicts the varying heights, textures, and plant 

widths found in the system.  First year’s growth is depicted here and in the image to the left.

Seasonal Color Chart of 50052 shows what colors and bloom times are expected in each season.  

The April colors are depicted in the image to the left.

Sedgwick Station bumpout with its first year’s growth demonstrates spring-time seasonal 

interest and overall aesthetic composition through considerate plant selection.

APRIL

Composing A Palette for Year-Round Interest
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Chapter 3:  
Plant Selection
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KEMBLE PARK RAIN GARDEN

3chapter
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3.1 General Plant Selection Criteria     
The following criteria should be used to select plants for GSI projects:

Regional Climate

The 2012 USDA Plant Hardiness Zone Maps are the standard by which gardeners and 
growers can determine which plants are most likely to thrive at a location . The maps 
shown are based on the average annual minimum winter temperature, divided into 
10-degree F zones . Philadelphia is located within Hardiness Zone 6B . 

Site specific conditions may vary, especially due to urban conditions .  As the program 
evolves over the coming years, these zones may change and more southern adapted 
species may be more suitable for the local area . 

NATIVES

When selecting plants, consider the use of native species that would naturally grow in 
the local region .  Native plants may not be appropriate for every situation in the urban 
environment given the site specific location or design strategy, though should be used 
where effective .  The use of natives creates desirable conditions for local wildlife .  
Contacting a local nurseries can help in challenging situations by offering more specific 
knowledge of local plant species .  

LOCALLY SOURCED

Plants that are grown locally may be better able to adapt to the local conditions . Refer to 
“Table 3.1.1: Local list of Plant Nurseries within the Region” for a list of local plant nurseries 
with in the Philadelphia region . 

Table 3.1.1: Local list of Plant Nurseries within the Region

NORTH CREEK NURSERIES 

NAME ADDRESS Contact Information
(Website / Phone Number)

Type of Plant 
Material

Type of Plant 
Container

Archewild 2191 Hillcrest Rd, 
Quakertown, PA 18951

www .archewild .com
(855) 752-6862

All Plants B&B, 
Containers, 
Plugs

Barton Nurseries 949 New Durham Road, 
Edison, NJ 08817

www .bartonnurseries .com
(732) 287-5222

Trees & Shrubs B&B

Clear Ridge Nursery 217 Clear Ridge Road, 
Union Bridge, MD 21791

www .clearridgenursery .com
(410) 775-7700

Trees & Shrubs Containers

Clearview Nursery 1910 Clearview Road, 
Souderton, PA 18964

www .clearviewplants .com
(215) 723-6444

Shrubs, 
Herbaceous, 
Grasses

Containers, 
Plugs

Coles Nursery 3061 Street Road, 
Lahaska, PA 18931

www .colesnurseries .com
(215) 794-8863

Trees & Shrubs B&B

County Line 811 Harleysville Pike, 
Franconia, PA 19438

www .countylinenursery .net
(215) 723-8955

All Plants B&B, 
Containers

Feeney’s Nursery 1381 Durham Road,  
Buckingham, PA 18912

www .feeneyswholesale .com
(215) 598-1100

All Plants B&B, 
Containers

Fernbrook Nursery 150 Georgetown, Rd, 
Bordentown, NJ 08505

www .fernbrooknursery .com
(609) 298-4391

Trees & Shrubs B&B, 
Containers

Harmony Hill Nursery 45 Buck Road, 
Downingtown, PA 19335

www .hhnurseryllc .com
(610) 873-2495

Trees & Shrubs B&B, 
Containers

Holly Days Nursery 1201 Horosham Road, 
Ambler, PA 19002

hollydaysnursery .com
(215) 283-3228

Trees & Shrubs B&B, 
Containers

Hopewell Nursery 309 Woodruff Road, 
Bridgeton, NJ 08302 

www .hopewellnursery .com
(856) 451-5552

All Plants B&B, 
Containers

J .C . Hill Tree Farms, Inc . 123 W Rauschs Rd, 
Orwigsburg, PA 17961

www .jchilltreefarms .com
(570) 943-2019

Trees B&B

Johnson Farms 1633 RT . 77,          
Deerfield, NJ 08313

www .johnsonfarmsinc .com
(856) 358-1123

All Plants B&B, 
Containers

Kurt Bluemel, Inc . 2740 Greene Lane, 
Baldwin, MD 21013

www .kurtbluemel .com
(800) 498-1560

Herbaceous, 
Grasses

Containers, 
Plugs

Moon Nurseries 145 Mood Road, 
Chesapeake City, MD 21915

www .moonnurseries .com
(410) 755-6600

All Plants B&B, 
Containers

New Moon Nursery 975 Barretts Run Road,
Bridgeton,NJ 08302

www .newmoonnursery .com
(888) 998-1951

Herbaceous, 
Grasses

Plugs

North Creek Nurseries 388 North Creek Road, 
Landenberg, PA 19350

www .northcreeknurseries .com
(610) 255-0100

Herbaceous, 
Grasses

Plugs

Octoraro Native Plant 
Nursery

6126 Street Road, 
Kirkwood, PA 17536

www .octoraro .com
(717) 529-3160

Trees & Shrubs Containers, 
Plugs

Pleasant Run Nursery 93 Ellisdale Road, 
Allentown, NJ 08501

pleasantrunnursery .com
(609) 259-8585

All Plants Containers

Tuckahoe Nurseries, Inc . 2 Tarkiln Road,     
Belleplain, NJ 08270

tuckahoenurseries .com
(609) 861-0533

Trees & Shrubs B&B, 
Containers

Tree Authority 602 Minsi Trail, Perkasie, 
PA 18944

www .treeauthority .net/home .html
(215) 694-9607

Trees Containers
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Tree Selection Criteria 

Tree selection criteria is primarily based on site conditions and issues most 
relevant to SMPs . A tree’s maximum height and width should be used to 
determine its appropriateness in a given space . 

To increase resiliency against tree pests and diseases, PWD strives to select 
a diversity of tree species within a project area . However, to achieve visual 
continuity, block-by-block the designer may plant in groups of 2-4 trees by 
species or alternate species of similar growth habits such as size, shape, and 
branching density . Cornell University has an online guide on how to group species 
for visual similarity .1 Consideration of textures and colors of foliage and blooms by 
month may also improve aesthetics at a site .

Planting restrictions for specific species should be followed as described herein . 
When listed on a design plan, fall dig hazard trees must include substitutes 
should project planting occur in the fall .  Landscape-only trees may be used for 
rain gardens and other off-street projects, but not in the right-of-way where 
sight lines must be preserved . Acer and Prunus trees should be planted sparingly, 
since they have historically been over planted both within PWD systems and 
throughout the City . Consideration should also be given to system type and 
where the tree is being planted within the system (e .g . within the entrance, lower, 
or upper zones or as a street tree in a tree trench) .

Below is an annotated example of tree imagery that can be found on the following 
pages for each of PWD’s recommended trees .

EXAMPLE OF TREE IMAGERY:

SELECTION CRITERIA

1 Classification Uses

Canopy Maximum Height > 30 Feet   Where Space Is Available For Growth, Landscapes

Understory Maximum Height < 30 Feet   Where Growth Is Limited (E.g. Under Wires), 
Landscapes

2 Form Uses

 Spreading: Width >/= Height   Wider Sidewalks, Landscapes

 Upright: Width < Height   Narrow Sidewalks, Landscapes

Columnar: Width Much < Height Narrowest Spaces

3 Branching Density Uses

Dense: Greater Than 50% Opaque   Select Similar Density For Visual Similarity On 
Streets

Open: Less Than 50% Opaque

4 Size Uses

N/N' Maximum Height/Width (Feet) Height/Width Selected Should Consider Topography 
In Order To Preserve Sight Lines

5 Hydrology Uses

U Upper Tree Pits, Upper Slopes Of Rain Gardens

L Lower Bumpouts, Planters, Swales, Bottom Of Rain Gardens

6 Seasonal Interest Uses

See Seasonal Pictures.
 Select Color/Textures Of Foliage And Blooms

To Increase Interest

1 “Visual Similarity and Biological Diversity: Street Tree Selection and Design” by Nina Bassuk, Peter 

Trowbridge, and Carol Grohs. <http://www.hort.cornell.edu/uhi/outreach/pdfs/visually_compatible_trees.pdf>

1

Fall dig hazard Requires a substitute if planted in fall

2

Landscape only Do not use in the right-of-way

3

Use sparingly Limit planting of this overused species

4

Prefers partial shade Avoid planting in direct sun

Prefers full sun Avoid planting in shade

PLANTING RESTRICTIONS

L

F

S
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Shrub, Grass, & Flowering Herbaceous Selection 
Criteria 

Plant selection criteria for shrubs, grasses, and flowering herbaceous species 
is based on site conditions and issues most relevant to SMPs .  Sunlight 
requirements, maximum plant size, and hydrologic requirements are necessary 
for determining a species’ appropriateness in a given space . Additional criteria 
may be relevant depending on the site . 

In general, you can use shrubs in addition to trees to create year-round structure, 
especially along edges to delineate maintenance borders or step-downs from 
sidewalks . Grasses and flowering herbaceous species are typically used to 
provide robust coverage and stabilization within a system . Depending on the site, 
other secondary design parameters may be considered, such as seasonal interest 
through colors, textures, and heights or wildlife habitat .  

Below is an annotated example of plant imagery that can be found on the 
following pages for each of PWD’s recommended shrubs, grasses, and flowering 
herbaceous species .

SELECTION CRITERIA

1 Sunlight Uses

Full Sun 6 or more hours of direct sunlight per day

Partial Shade 3-6 hours of direct sunlight per day

Full Shade Less than 3 hours of direct sunlight per day

2 Size Uses

N/N' Maximum Height/Width (feet) Height/width selected should consider topography in 
order to preserve sight lines

3 Hydrology Uses

U Upper Zone Tree pits, upper slopes of rain gardens

L Lower Zone Bumpouts, planters, swales, bottom of rain gardens

E Entrance Zone Curb cuts and velocity dissipaters

4 Seasonal Interest Uses

See seasonal pictures.
 Select color/textures of foliage and blooms

to increase interest

EXAMPLE OF PLANT IMAGERY:
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3.2 Plant Lists
The following plant list is recommended by the Philadelphia Water Department for GSI 
systems .  While this is not an all-inclusive list, landscape plans should select predominantly 
from this list unless directed otherwise . 
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Chapter 4:  
Landscape Design Approaches
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VENICE ISLAND RECREATION CENTER STORMWATER PLANTERS

4chapter
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Figure 4.1.1: Diagrams of SMP Types

STORMWATER TREE TRENCH

STORMWATER PLANTER

STORMWATER BUMPOUT (CORNER)

RAIN GARDEN (SMALL)
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4.1 Stormwater Management Practice (SMP) 
Typologies
Over the past decade, PWD has made a significant commitment to the design and 
construction of GSI demonstration projects throughout the City . To see all the projects 
implemented to date, reference the Big Green Map . 

The following practices are frequently implemented within the City of Philadelphia:

• Stormwater Tree Trenches 

• Stormwater Planters

• Stormwater Bump-outs

• Rain Gardens

On the following pages, these frequently used Stormwater Management Practices (SMPs)  
will be outlined with some potential challenges that may be faced when designing the 
landscape for the system, and suggested landscape approaches to combat some of these 
problems .

 

STORMWATER BUMPOUT (MID-BLOCK)

RAIN GARDEN (LARGE)

http://phl-water.maps.arcgis.com/apps/webappviewer/index.html?id=c5d43ba5291441dabbee5573a3f981d2
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Stormwater Tree Trenches

Potential Challenges

• Existing structures, trees in adjacent properties, and overhead utilities as well as tree 
pit size may be limiting to growth .

• Sight lines must be maintained for safety .

• Foot traffic may compact soils .

• Plants may be exposed to pollutants from the street such as road salts .

• Pests can devastate tree populations .

Recommended Landscape Approaches 

TREES

• Select from standard PWD tree pit dimensions, which aim to provide 20 - 25 square 
feet of soil area for each tree (Refer to the “Street Tree Standards” section of this 
document) .

• Know the mature height and spread of tree species . Use large trees in boulevards or 
where space is available for the greatest stormwater function and increased shade . 
Use small trees in areas with overhead restricted space, such as locations under wires 
or under trees in adjacent properties .  Use trees with a columnar habit for narrow 
sidewalks and streets with large trucks . 

• Plant a diversity of tree species to guard against the possibility of large-scale 
devastation by insect and disease pests; select species that are tolerant of street 
conditions including wind, heat, salt spray, drought, and pollution (Refer to “2.2 
Landscape Design Guidelines”) .

• Individual tree pits should be mulched and tree lawns should be seeded with turf 
grass . No shrub, herbaceous, or groundcover species are typically planted beneath 
trees, unless otherwise specified by PWD .  

Palmer & Frankford Tree Trench (“Big Green Block”)

Richmond Library Tree Trench
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LowestLowest
MiddleMiddle
Outer

Gleditsia
triacanthos

DESIGN CHALLENGES

• Low biodiversity in existing 
park trees

• Adjacent street parking 
heavily used

SOLUTIONS 

• Differed tree species from 
existing park trees to 
increase canopy biodiversity

• Standard sized tree pits 
allow people to park and 
open car doors easily

TREE PITS

Location: Malcolm X Park
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LowestLowest
MiddleMiddle
Outer

Platanus
x acerifolia

DESIGN CHALLENGES

• Wide street

• Few pedestrian crossings

• High pollutant load

• Important to maintain views

SOLUTIONS 

• Large, stately trees and can 
be limbed up to maintain 
views

• Turf grass spreads quickly, 
and is tolerant to shade, 
drought and foot traffic

• Tree species is tolerant of 
urban pollutants

TREE LAWN

Location: N. 22nd St. & Benjamin Franklin Pkwy.
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Outer

Malus
spp.

OVERHEAD WIRES

UNDERSTORY TREES BENEATH OVERHEAD WIRES

DESIGN CHALLENGES

• Overhead utilities

• Community desire for spring 
flowering color

SOLUTIONS 

• Understory trees selected 
that will naturally have 
a shorter mature height, 
reducing potential conflict 
with wires

• Flowering trees provide 
some seasonal interest to 
the neighborhood

Not to Scale

Location: Walker St. & Van Kirk St.
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MiddleUpper

Cladrastis
kentukea

LowestLowest
MiddleMiddle
Outer

Gleditsia
triacanthos

LowestLowest
MiddleMiddle
Outer

Gymnocladus
dioicus 

Upper

MULTIPLE SPECIES WITH SIMILAR FORM IN ALTERNATING PATTERN

DESIGN CHALLENGES

• System occupies entire 
block with many regularly-
spaced tree pits - creating 
the potential to plant a 
single species corridor

SOLUTIONS 

• Three tree species selected 
with similar branching habits 
and fall color - to increase 
biodiversity while preserving 
similar form

Not to Scale

Location: Moss Playground
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Stormwater Planters

Potential Challenges

• Plant heights should be less than 3’ above top of curb elevation to maintain sightlines .

• Plants may be exposed to pollutants from the street such as road salts .

• The soil level within a planter is below the grade of the street and may be difficult for 
pedestrians to see in snowy conditions .

• Planters are adjacent to pedestrian traffic .

• Relative to the other GSI typologies, planters are small in size and likely have the most 
constricted planting space .

• Planters may be in full sun or in part shade .

Recommended Landscape Approaches  

GENERAL

• Select 2-5 species for maximum impact . Larger planters may have more species .

• For areas where a high salt load is expected, select species with salt tolerance .

• Take note of sun/shade patterns and select species accordingly .

• Larger planters can be opportunities to plant trees .

TREES AND SHRUBS

• For larger planters, use small shrubs or trees to fill the space of the planter . If using 
shrubs, be sure that the size of the shrub is appropriate to the size of the planter . 

• Select species that have winter interest such as compelling bark, colorful stems or 
persisting berries . 

• Select dwarf or compact cultivars of shrub species to avoid blocking sight lines as the 
species matures .

• Use trees and/or shrubs as year round structures to call attention to the sunken 
elevation of the planter .

FLOWERING HERBACEOUS, GRASSES & GROUNDCOVERS

• Use colorful blooms and varied textures to signal to passersby that the sunken 
vegetation is a deliberate and maintained landscape .

• Avoid blocking sight lines when selecting species .

Roosevelt Playground Planter

Venice Island Planters
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COLUMBUS SQUARE PLANTER
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Lower
Upper

Aronia
arbutifolia

Myrica
pensylvanica

Lower Lower

Carex
flacca

DESIGN CHALLENGES

• Planter soil is below the level 
of the sidewalk

• High volumes of pedestrian 
traffic

• Important to maintain views

• High pollutant load

• Partial shade

PLANTER WITH SHRUBS
SOLUTIONS 

• Selected shrubs grow to fill 
in the planter, and act as a 
safety barrier for pedestrian 
traffic

• Shrubs are dwarf cultivars 
or can be pruned so as to 
preserve views

• Selected shrubs and grass 
can handle high pollutant 
loads and shade

Location: S. 13th St. & Reed St.
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Lowest

Iris
versicolor

Lower
Entrance

Lower

Lower

Carex
morrowii

LowestLowest
MiddleMiddle
Outer

Quercus
phellos

Lower
Upper

Amelanchier
canadensis

LowestLower

Carex
vulpinoidea

Entrance
LowestLower

Carex
emoryi

Outer

Acer
saccharum

Upper

AC IV./CM
QP

DESIGN CHALLENGES

• Adjacent to public parking 
lot

• Changes in elevation 
throughout the site design 
risk blocking viewsheds

SOLUTIONS 

• Trees provide shade for 
parked cars and pedestrians

• Limbed up canopy trees 
paired with simple 
groundcover under 3’ ht . 
preserves sight lines

PLANTER WITH TREES

Location: Venice Island Park
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Stormwater Bumpouts

Potential Challenges

• Maintain visibility for traffic . Dense vegetation should be less than 4’ above top of 
curb elevation .

• Bumpouts may be difficult to see in snowy conditions and risk being overrun by cars 
or pedestrians .  Traffic delineators are placed along the cartway-side curb to help 
increase visibility of the curb extension .

• Systems may experience stormwater flows with high energy and erosion can be an 
issue .  Plants may be exposed to pollutants from the street such as road salts .

• Bumpouts are relatively small in size . Too many plants can appear chaotic .

• Bumpouts are most often in full sun conditions .

Recommended Landscape Approaches 

GENERAL

• Select species that can tolerate salt and full sun .

• Select 2-7 species for maximum impact .

TREES

• Trees can provide structure and shade . They are highly recommended for mid-block 
locations where visibility may be less of a concern; however, corner locations must 
preserve views according to Streets Department regulations .  Refer to “Figure 5.1.8: 
Street Tree Planting Diagram” .

SHRUBS

• Include shrubs with winter interest .

• Place shrubs along the back edge of the bumpout near the sidewalk on flat-bottom 
bumpouts

• Place shrubs in the middle centerline of the bumpout near the stormwater flow path 
of bumpout with sloped sides .

FLOWERING HERBACEOUS, GRASSES & GROUNDCOVERS

• Accent the planting with color from early and late blooms and texture from grasses 
and grass-likes .

• Plant form should be low and compact, to preserve sight lines and avoid flopping over 
onto the sidewalk or roadway .

Ferko Playground Bumpout

Mt Airy Church Bumpout



GSI Landscape Design Guidebook    79

CHAPTER 4: LANDSCAPE DESIGN APPROACHES

QUEEN LANE BUMPOUTS
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Lower
Upper

Itea
virginica

Lower

Cornus
sericea

Middle

Amsonia
hubrichtii

Upper Lower
Entrance

Carex
emoryi

Upper

Vernonia
lettermanii 

Lowest

Pycnanthemum
muticum

LowerLower

Penstemon
digitalis

Not to Scale

DESIGN CHALLENGES

• Bumpouts will have 
roadway pollution, 
significant inundation as 
well as periods of drought

• Plants must be low to 
preserve sight lines

• Drop-off on sidewalk side

SOLUTIONS 

• The plant palette includes 
species with drought and 
inundation tolerance able to 
handle salts and other urban 
pollutants

• Shrubs are planted along 
the sidewalk edge to buffer 
drop-off

• Plants with contrasting 
colors and textures help to 
create interest in a palette of 
uniform heights

BUMPOUT WITH SHRUBS

Location: 1898 W. 65th Ave.
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LowestLowestLower
Upper

Quercus
bicolor

LowestLower

Carex
vulpinoidea

Entrance
LowestLower

Carex
emoryi

LowestLower

Carex
stricta

Upper

Vernonia
lettermanii 

DESIGN CHALLENGES

• High traffic area with desire 
for trees to make bumpouts 
highly visible

• Plants must be able to 
handle full sun conditions 
when initially planted and 
also partial shade as new 
trees grow

SOLUTIONS 

• Trees are limbed up to 
preserve sight lines

• Selected groundcover can 
handle both full sun and 
partial shade and is low to 
preserve sight lines

BUMPOUT WITH TREES

Not to Scale

Location: 3110 W. Queen Lane
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Rain Gardens

Potential Challenges

• Rain gardens can have the most variability in hydrology, existing site conditions, and 
shape design relative to the other GSI typologies . 

• Rain gardens can have significant visible grade changes .

• Rain gardens may be adjacent to other site programming .

• Concentrated high-energy flows from outfall locations can cause erosion within the 
system, and sheet-flowing adjacent runoff can cause erosion at the edges and slopes .

Recommended Landscape Approaches 

GENERAL

• Rain gardens may have varying environmental conditions . A sun-shade study should 
be completed along with a definition of the hydrologic zones .

• Select species depending on the size of the rain garden . Smaller gardens with little 
environmental variation will require fewer species than larger gardens with more 
variation .

• The rain garden should fit with the surrounding landscape, considering preferences of 
the landowner and user groups .

• Consider edge conditions of rain garden - to avoid slope erosion, may want to use 
curb, cobble, or other treatment to direct flow .  (Refer to the “Define the Edge” section 
of this document)

TREES 

• Can use trees to provide structure, shade, spring blooms, fall color, and wildlife 
habitat . 

• Rain gardens present an opportunity to plant multi-stemmed as well as single-
stemmed trees .

SHRUBS

• Shrubs planted along the edge of the system can create a barrier from other site uses .

FLOWERING HERBACEOUS, GRASSES & GROUNDCOVERS

• Use color and texture to create the showiest display for the time of year a site will be 
most active .

Harrowgate Park Rain Garden

Welsh School Rain Garden
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WISSINOMING PARK RAIN GARDEN
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Lower
Upper

Amelanchier
canadensis

Upper

Rhus
aromatica

Lower

Lower

Carex
morrowii

Lower

Ilex
verticillata

Not to Scale

DESIGN CHALLENGES

• Small recreational site with 
high levels of activity

ACTIVE RECREATION SITE

SOLUTIONS 

• Simple planting palette for a 
small space . Trees, shrub, and 
groundcover layers fill the space

• Sumac spreads quickly and is 
resistant to trampling

Location: S. 20th St. & Tasker St.
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Middle

Amsonia
hubrichtii

UpperMiddle
Outer

Nyssa
sylvatica

LowestLowest
MiddleMiddle
Outer

Betula
nigra

Lower

Ilex
verticillata

Lower
Upper

Itea
virginica

Upper

Rhus
aromatica

LowestLower

Panicum
virgatum

Entrance

TRAFFIC TRIANGLE

SOLUTIONS 

• Plant selection provides a variety 
of colors and textures year-round

• Pedestrian pathways cut through 
the site

• Trees kept away from the existing 
sewer and away from street side 
to preserve site lines

DESIGN CHALLENGES

• Highly visible location with 
pedestrian activity

• Must meet PennDOT 
standards Pub 408

• 3 hydrologic zone changes

• Existing sewer lateral 
beneath project area

Not to Scale

Location: Stenton Ave & E. Washington Ln.
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KEVIN M. FLYNN, P.E. - AKRF, INC
LICENSE # PE-079067

BM-1 SURVEYORS NAIL SET ON EASTERLY
CORNER OF KENSINGTON AVENUE AND
SCHILLER STREET, 20.3' FROM EL RAILROAD
SUPPORT BEAM , 10.4' FROM FIRE HYDRANT
ON FOOTWAY ENTRANCE TO PARK. EL.
+26.54

BM-2 SURVEYORS NAIL SET ON WESTERLY
CORNER OF JASPER STREET AND TIOGA
STREET, 25.2' FROM FIRE HYDRANT, 9.6'
FROM UTILITY POLE F126, 47.5' FROM
TRAFFIC LIGHT. EL. +25.41

KE
N

SI
N

G
TO

N
AV

E.

SCHILLER ST.

NOTES:
1. PRUNE ALL EXISTING TREES IN COORDINATION WITH PPR PER SPECIFICATIONS.
2. ALL GRASSED AREAS OUTSIDE OF THE LANDSCAPED LIMIT SHALL BE RESEEDED WITH STANDARD

TURF MIX (TYP.) SEE SHEET G-22.
3. NO SUBSTITUTIONS SHALL BE MADE WITHOUT APPROVAL FROM THE PROJECT ENGINEER.

LowerLower

Juncus
effusus

Entrance
LowestLower

Panicum
virgatum

EntranceUpper
LowestLower

Pennisetum
alopecuroides

Lower

Cornus
sericea

Juniperus 
horizontalis

UpperUpper

Symphyotrichum
laeve 

Echinacea
purpurea

MiddleMiddleUpper

Rudbeckia
hirta

Upper

PASSIVE PARK WITH SMALL/MEDIUM SYSTEM
SOLUTIONS 

• Existing trees were preserved 
and protected as much as 
possible

• Plants are selected with 
respect to sun and shade 
patterns

• Contrasting textures and 
colors provide interest year-
round

DESIGN CHALLENGES

• Several large trees

• Community wanted a 
garden-like appearance

Location: Harrowgate Park, Kensington Ave. & E. Tioga St.
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CONDITIONSIZECOMMON NAME

CONT18"RED CHOKEBERRY

SYMBOL

5

NUMBER

EVERGREEN TREES

DECIDUOUS SHRUBS
ARONIA ARBUTIFOLIA 'BRILLIANTISSIMA'

CC

AA

8

9

BOTANICAL NAME

8

CA CLETHRA ALNIFOLIA SUMMERSWEEET 15" CONT

7 CS CORNUS SERICEA 'BAILEY' REDOSIER DOGWOOD 18" CONT

BASIN FLOOR MIXBFM

4

4.5 LB

PS PINUS STROBUS EASTERN WHITE PINE 4' H B&B

31 18" CONT

16 VA VIBURNUM ACERFOLIUM MAPLE-LEAF VIBURNUM 18" CONT

COMMENTS

WHITE SPRING FLOWERS/BRILLIANT FALL COLOR/ PERSISTENT RED BERRIES (8' H X 4' W)

JULY-AUG FLOWERS/YELLOW FALL COLOR (7'H-5'W)

RED TO BURGUNDY FALL COLOR/ BRILLIANT RED STEMS-WINTER (6' H/W)

LOW-GROWING, LOW MAINTENANCE GRAMINOIDS

LARGE NATIVE EVERGREEN (60'H X 40' W)

CREAMY WHITE SPRING FLOWERS/ BLUEBERRIES/BURGUNDY FALL COLOR (8'H X 6'W)

2.0 LB SHOWY WILDFLOWER MIX

B&BEASTERN REDBUDCERCIS CANADENSIS 1-1/2" CAL. EARLY LAVENDAR FLOWERS/ YELLOW FALL COLOR (25'H X 35'W)

B&BRED OAKQR QUERCUS RUBRA 1-1/2" CAL. RED FALL COLOR (60'H X 50'W)

DECIDUOUS TREES
9 OCTOBER GLORY RED MAPLEAR ACER RUBRUM 'OCTOBER GLORY' B&B1-1/2" GREAT FALL COLOR-ORANGE-RED-BURGUNDY (40-50' H/W)

29 VD VIBURNUM DENTATUM ARROWWOOD VIBURNUM 18" CONT CREAMY WHITE SPRING FLOWERS/ BLUEBERRIES (8'H X 6'W)

HARD FESCUEFESTUCA LONGIFOLIA

SEED

LOW-GROWING VERY FINE TEXTURED GRASS FOR STEEP SLOPES-NO MOWFL59 LB

SM
P-

3 
R

AI
N

 G
AR

D
EN

CAM CEANOTHUS AMERICANUS NEW JERSEY TEA LARGE WHITE FLOWERS IN EARLY SUMMER (3'H/W)

SNNW SHOWY NORTHEAST NATIVE WILDFLOWER MIX

0.6 LB/1000SF

0.6 LB/1000 SF

SMP-3
RAIN GARDEN

6.0 LB/1000 SF

(SEE SHEET L-4)

(SEE SHEET L-4)

Middle
Outer

Cercis
canadensis

Outer

Quercus
rubra

Lower

Cornus
sericea

Upper

Location within 
the elevation of 
the system Rudbeckia

fulgida
Echinacea
purpurea

MiddleMiddleUpper Lowest

Pycnanthemum
muticum

Lower Lower
Upper

Festuca 
longifolia

OuterUpper

Coreopsis
verticillata

Lowest

Hibiscus
moscheutos

Lower

Physocarpus
opulifolius

Lower
Upper

Middle

Sedum
x

Upper

PASSIVE PARK WITH LARGE SYSTEM
SOLUTIONS 

• Bottom and side of the 
basin is seeded with low-
maintenance grasses

• Massings of colorful shrubs 
and perennials create 
“ribbons of color” along the 
top and bottom of the slopes

• Existing trees were preserved

DESIGN CHALLENGES

• Very large stormwater 
basins within a well-loved 
community park

• Community desired colorful 
plantings and a well-defined 
and intentional landscape

• Community requested that 
site lines be preserved

Not to Scale

Location: Kemble Park, Ogontz Ave. & W. Olney Ave.
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LowestLowest
MiddleMiddle
Outer

Gleditsia
triacanthos

LowestLowest
MiddleMiddle
Outer

Magnolia
virginiana

LowestLowest
MiddleMiddle
Outer

Taxodium
distichum

Lower
Upper

Aronia
arbutifolia

Lower

Cornus
sericea

LowestLowest
MiddleMiddle
Outer

Juniperus
virginiana

Myrica
pensylvanica

Lower

Carex
pensylvanica

Lower LowestLower

Panicum
virgatum

Entrance
Upper

Baptisia
australis

Helleborus
niger 

Upper

DESIGN CHALLENGES
• Active play area adjacent to 

an edge of the SMP

• Desire to promote 
educational opportunities 
and support habitat

• Site is most active in fall, 
winter, and spring

SCHOOLYARD
SOLUTIONS 

• Evergreen shrub borders 
protect the edges

• Diverse plant community 
with natives to Pennsylvania 
provides educational 
opportunities

• Colorful shrubs and grasses 
provide interest year-round

Location: Montrose St. & S. 6th St.
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LowestLowestLower
Upper

Taxodium
distichum

LowestLowest

Betula
nigra

Lower
Upper

Carex
pensylvanica

Lower
Upper
LowestLower

Liriope
spicata 

Upper

Rhus
aromatica

Lower
Upper

Itea
virginica

DESIGN CHALLENGES
• Located at a dead end 

street, at edge of school 
fields

• Site will be most viewed in 
the fall/winter when school 
is in session

SOLUTIONS 

• Emphasis is on fall and 
winter color  (birch has 
interesting texture while 
sweetspire and sumac turn 
brilliant red in fall)

• Groundcover is low to the 
ground to preserve sight 
lines

SYSTEM ADJACENT TO SCHOOL (IN ROW)

Location: 4th St. & Dakota St.
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Chapter 5:  
Landscape Design Requirements
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BERKS & SEDGLEY RAIN GARDEN

5chapter
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• 36” of soil depth should be provided as a minimum for tree pits in GSI systems . It is 
preferred, but not required that tree pits extend to the subgrade without stone storage 
below . For parcel based projects, where the subgrade is better suited for plant growth, 
and there is no stone beneath the tree pit, 24” of new soil depth may be acceptable . 
This must be approved by PWD before specifying less than 36” .  For further guidance, 
refer to the guidelines listed in this manual, as well as the ANSI Z60 .1 requirements . 

• “Table 5.1.1 : Plant Sizes and Spacing” demonstrates the approved ranges for PWD’s GSI 
Projects .

Introduction

This section of the guidebook lists requirements that designers must follow when 
designing GSI for the Philadelphia Water Department (PWD) . The information presented 
is developed to provide consistency between documents and system designs produced for 
PWD .   

5.1 Design Requirements  
DESIGN REFERENCES

• City of Philadelphia guidelines for street tree placement must be followed . These 
guidelines are listed in this manual (the “Construction Tree Protection” section), and 
also published in the Philadelphia Complete Streets Design Handbook .

• Use the design guidance given throughout this manual when producing the landscape 
plans for GSI projects . For further design guidance not listed in this manual, refer to 
resources listed in “Chapter 6:  
References” .  

DRAFTING

• For drafting requirements, see PWD’s GSI Survey and Drawing Standards .  

• Component Tree ID numbers are generated by GSO at the time of utility review .  These 
will need to be included in the correct formate on the landscape plans, as noted by the 
PWD GSI Survey and Drawing Standards .

PLANT SELECTION

• All landscape plans produced for the Philadelphia Water Department should select 
species from Chapter 3: Plant Selection (unless otherwise approved) . Characteristics 
for each species are listed to provide guidance on plant selection . If a species is not 
suitable for a specific part of a system (such as hydrologic zone, salt tolerance, etc), it 
should be revised accordingly . All exceptions to the full list must be approved by the 
Department on a project by project basis . 

PROPOSED PLANT SIZES, SPACING, AND SOILS

• Maximize tree pit openings and soil box volumes as much as possible . Tree pits should 
be a PWD standard dimension (refer to “PWD Street Tree Standards”) .  

• Stormwater Soil is generally applied to systems where stormwater runoff is directed 
to pass through the soil profile for system function, whereas Planting Soil is generally 
applied where stormwater runoff is not directed to pass through the soil profile for 
system function .  Designers should reference the PWD Green Master Specification for 
further information .

• Compost and mulch (3” depth) will be applied to PWD soils (whether it is Stormwater 
or Planting Soil) before planting vegetation . 

TYPE SUB-TYPE SIZE CONT. SPACING*
SOIL 

DEPTH*

Tree

Single stem 2 - 2 1/2” cal. B & B
Width of 

mature tree

36”
Multi-stem or 

Coniferous

5 - 6’ ht.,       

6-8’ ht.,            

8’-10’ ht., or 

10’-12’ ht.

B & B or 

Container

Width of 

mature tree

Trees in Vegetated 

Systems

#10, #15, #20, 

#25
Container

Width of 

mature tree
36”

Shrub All Shrubs #3, #5, #7 Container 30” - 48” 24”

Herbaceous/

Grass

Containers #1 - #2 Container 15” -24” 24”

Plugs 4” min. Tray 6 - 12” 18”

Seed mixes N/A Bag
Broadcast 

seed
18”

Bulbs N/A
Container or 

Bag
6 - 18” 12”

Lawn (Seed) N/A Bag
Broadcast 

seed
6”

Lawn (Sod) N/A Pallet Sod installation 6”

Lawn (Hydroseed) N/A
Equipment/

Labor

Hydroseed 

installation
6”

*For more information on plant spacing, refer to “Table 2.2.1: Plant Spacing Table & Diagram” 

The above size and spacing parameters must be followed. If other sizing is desired, it must be approved 
by PWD and will be considered on a project by project basis. Spacing ranges refer to the mature spread/
width of the species - specify accordingly. 

 Table 5.1.1 : Plant Sizes and Spacing
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Figure 5.1.3: Root ball Sizing

Table 5.1.2: Container Class Volume Ranges

Diagram showing the proper B&B harvesting based on ANSI Z60.1 standards. (ANSI Z60.1)

Table showing the acceptable soil volume ranges per container class specification based on 
ANSI Z60.1 standards (ANSI Z60.1). 

Figure 5.1.1: Example Tree Pit Design with 36” Depth of Soil

This design shows a pair of tree pits with greater than 36” soil depths, extended to the subgrade without 
stone storage below, and a PWD standard 4’x6’ tree pit opening.

This design shows a series of tree pits with 36” soil depths, and a PWD standard 5’x5’ tree pit opening. 

Figure 5.1.2: Example Tree Pit Design with Greater than 36” Depth of Soil
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Construction Tree Protection

• Existing trees and other vegetation that will remain as part of the project must 
be shown at their current size . Accurate, to-scale, dripline(s) of tree canopies and 
trunk DBH size(s) must be shown in accordance with the GSI Survey and Drawing 
Standards . 

• Healthy existing trees should be preserved whenever possible, following the 
Construction Tree Protection requirements listed in the GSI Typical Details, the Survey 
and Drawing Standards as well as the Master Green Specifications . 

• Designers are responsible for determining where the Critical Root Zone (CRZ) and 
Prohibited Root Zone (PRZ) are for all trees adjacent to anticipated construction areas 
and activities . Establishing these extents will determine which areas are acceptable 
for excavation, trenching, and compaction from heavy equipment . 

• Tree Protection Zone (TPZ) must be shown on E&S plans for all trees being preserved 
that are adjacent to or within the Limit of Disturbance (LOD) . Site access points should 
be considered when drafting and specifying the layout and amount of fencing needed 
for the construction tree protection . The area within the construction tree protection 
fencing is referred to as the TPZ and should be labeled as such on the plans . Once 
established with fencing, no work, including excavation or placement of equipment, 
should occur within this zone . To accurately delineate the TPZ, one foot of radius from 
the trunk of the tree should be established for each diameter inch of DBH .  

 Example: a 10” DBH tree would have a TPZ that is 10 feet in radius (20 feet in   
 diameter) away from the trunk of the tree all the way around . 

• Since the TPZ is depicting a fenced area around trees that are to be protected, the line 
should be drafted to accurately show the extents of a single tree or grouping of trees 
and their associated CRZ(s) that are to be protected with construction tree protection 
fencing (see figures in this section) .

• If the limit of disturbance requires disturbing existing trees, then permission must be 
given from both PWD and the landowner . Additional protection such as a mulch layer 
and planking around the trunk of the tree may be needed if access is necessary within 
the CRZ of a tree that will remain . The extents of mulch will then need to be shown 
on the E&S plans (see “Figure 5.1.5: Construction Tree Protection with Root Buffer 
Protection”) in addition to a planking detail (typically used for street trees - see Master 
Green Specification) if work must occur within the CRZ . This all should be confirmed 
with the project manager .  

• Trees that are 12” DBH or less shall not be considered to possess a CRZ for the 
purposes of project review, however; they shall possess a PRZ that must be protected .

• For more information on Construction Tree Protection, see the GSI Typical Details and 
Section 01535 Construction Tree Protection in PWD’s Master Green Specification 
(request the latest version of the specification from your project manager) . 

TPZ

TPZ

TPZ

TPZTPZ

TPZ

TPZ

TP
Z

TP
Z

TPZ
TPZ

TPZ

TPZ TPZ
TPZ

TPZ

TP
Z

TP
Z

CRZ   40'-0" diameter
(20'-0" radius)

Critical Root
Zone (CRZ):
The critical root zone (CRZ)
shall be a zone surrounding
a tree equal to one (1) foot in
radius for each one (1) inch
DBH of the tree to be
protected. Excavation within
the CRZ by mechanical
means is prohibited; all
excavation shall be performed
with hand tools and care taken
to disturb as little of the
existing root formations as
possible. The CRZ shall be
delineated using tree protection
fencing.  Tree protection
fencing shall be as indicated
on the Drawings.  If no tree
protection fencing is identified
on the Drawings, the tree
protection fencing shall be as
depicted in the Erosion and
Sediment Control Detail
attached to these Specifications.

SECTION VIEW

PRZ   20'-0" diameter
(10'-0" radius)

PLAN VIEW

Tree Protection
Zone (TPZ):
The tree protection zone
(TPZ) refers to the arborist
defined area surrounding
the trunk intended to
protect the roots and soil to
ensure future tree health
and stability. The TPZ is
comprised of tree protection
fencing using the dimension
of the CRZ, unless otherwise
authorized by PWD or the
PP&R Arborist. The TPZ
shall be installed as shown
on the Drawings.

Prohibited Root
Zone (PRZ):
The prohibited root zone (PRZ)
shall be a zone surrounding
a tree equal to one-half (1/2)
foot in radius for each one (1)
inch DBH of the tree to be
protected.  Excavation within the
PRZ is prohibited, unless
specifically authorized by the City/
Project Arborist. In no instance
shall excavation within six (6) feet
of the base of a tree be authorized.
Tree replacement or equivalent
compensation may be required for
any extensive root system
damage caused by construction
activities.

Diameter at Breast
Height (DBH):
The diameter at breast
height (DBH) refers to the
diameter of the tree trunk
at four and a half feet (4 12 ')
from ground surface. This is
a standard measurement
used by tree professionals.
Tree Protection
Zone (TPZ):
The tree protection zone (TPZ) 
refers to the arborist defined area 
surrounding the trunk intended to
protect the roots and soil to ensure 
future tree health and stability. The 
TPZ is comprised of tree protection
fencing using the dimension of the 
CRZ, unless otherwise authorized by 
PWD or the PP&R Arborist. The TPZ
shall be installed as shown on the 
Drawings.

Critical Root
Zone (CRZ):
The critical root zone (CRZ) shall 
be a zone surrounding a tree equal 
to one (1) foot in radius for each 
one (1) inch DBH of the tree to be 
protected. Excavation within the CRZ 
by mechanical means is prohibited; 
all excavation shall be performed 
with hand tools and care taken to 
disturb as little of the existing root 
formations as possible. The CRZ shall 
be delineated using tree protection 
fencing. Tree protection fencing shall 
be as indicated on the Drawings. If no 
tree protection fencing is identified 
on the Drawings, the tree protection 
fencing shall be as depicted in the 
Erosion and Sediment Control Detail
attached to these Specifications.

Prohibited Root
Zone (PRZ):
The prohibited root zone (PRZ) shall 
be a zone surrounding a tree equal 
to one-half (1/2) foot in radius for each 
one (1) inch DBH of the tree to be
protected. Excavation within 
the PRZ is prohibited, unless 
specifically authorized by the City/
Project Arborist. In no instance 
shall excavation within six (6) feet 
of the base of a tree be authorized. 
Tree replacement or equivalent 
compensation may be required for
any extensive root system damage 
caused by construction activities.

Diameter at Breast
Height (DBH):
The diameter at breast height (DBH) 
refers to the diameter of the tree trunk 
at four and a half feet (4 1/2‘)
from ground surface. This is a 
standard measurement used by tree 
professionals.

PLAN VIEW

SECTION VIEW

CRZ   40’-0” diameter
(20’-0” radius)

PRZ   20’-0” diameter
(10’-0” radius)

Figure 5.1.4: Typical Construction Tree Protection
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TPZTPZ

TPZ

TPZ

TP
Z

TP
Z

TPZ

TPZ

TPZ
TPZ TPZ

Root Buffer
Protection:
For access roads that
must go through the CRZ,
a temporary protective
root buffer is required. The
temporary protective root
buffer shall consist of
shredded wood chips
spread on a non-woven
geotextile drainage fabric,
over the roots at a minimum
of six (6) inches in depth
(keeping the trunk clear of
chips), and covered by
¾-inch plywood. Wood
chips shall be 2-inch
unpainted, untreated
shredded wood or approved
material. Extents of root
buffer protection shall be
referenced on the Drawings.

SECTION VIEW

PLAN VIEW

TPZ
TPZ

TPZ
TPZ

SECTION VIEW

PLAN VIEW

Tree Protection Fencing:
If a clustering of trees are within
or adjacent to the LOD, then the
TPZ should be established
around all the trees. Such things
as limits of excavation, staging
of materials, and access/
construction entrance should
also be considered when
determining the extents of tree
protection fencing for the TPZ.

TPZ
TPZ

TPZ
TPZ

TPZ
TPZ

TPZ

TPZ

TPZ

TP
Z

TP
Z

TP
Z

TP
Z

TP
Z

TP
Z

TPZ

TPZ

TPZ

TPZ

TPZ

TPZ

TPZ

TPZ

Root Buffer
Protection:
For access roads that
must go through the 
CRZ, a temporary 
protective root buffer is 
required. The temporary 
protective root buffer 
shall consist of shredded 
wood chips spread on 
a non-woven geotextile 
drainage fabric, over the 
roots at a minimum of 
six (6) inches in depth 
(keeping the trunk clear 
of chips), and covered by
¾-inch plywood. Wood
chips shall be 2-inch
unpainted, untreated
shredded wood or 
approved material. 
Extents of root buffer 
protection shall be
referenced on the 
Drawings.

Tree Protection Fencing:
If a clustering of trees are within or adjacent to 
the LOD, then the TPZ should be established 
around all the trees. Such things as limits of 
excavation, staging of materials, and access/
construction entrance should also be 
considered when determining the extents of 
tree protection fencing for the TPZ.

PLAN VIEW PLAN VIEW

SECTION VIEW
SECTION VIEW

Figure 5.1.5: Construction Tree Protection with Root Buffer Protection Figure 5.1.6: Construction Tree Protection of a Grouping of Trees
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Street Tree Standards

The street offset guidelines are taken from the Philadelphia Complete Streets Design 
Handbook .  See the “Figure 5.1.8: Street Tree Planting Diagram” diagram that illustrates 
the Philadelphia Streets Department spacing requirements .  This diagram can be found at 
https://www.phila.gov/departments/department-of-streets/design-construction/standards-
and-guidelines/#/?table=Furnishing%20zone%20detail . 

Where PWD standards differ from Streets Department standards, the information is called 
out on the diagram and listed below .

PWD Street Tree Standards  

TREE PIT SPACING

• Understory Tree Spacing (15 ft - 20 ft): Understory trees should only be used in 
situations where there are overhead wires, space constraints, or specifically requested 
by the community .

• Canopy Tree Spacing (20 ft - 30 ft): Larger, canopy trees should be used in most 
instances where there are no overhead  constraints . 

• Spacing recommendations may vary within ranges depending on the specific species 
or length and layout of the block .  Confirm spacing design with project manager .

TREE PIT SIZES

• 4’ x 6’

• 5’ x 5’

• 3’ x 6’ (Narrow Site Conditions Only)

Figure 5.1.7: Tree Placement on Residential Block

Morris Leeds School - Tree placement along residential block; following guidelines shown in Fig. 5.1.8.

https://www.phila.gov/departments/department-of-streets/design-construction/standards-and-guidelines/#/?table=furnishing%20zone%20detail
https://www.phila.gov/departments/department-of-streets/design-construction/standards-and-guidelines/#/?table=furnishing%20zone%20detail
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Figure 5.1.8: Street Tree Planting Diagram

City of Philadelphia Streets Diagram illustrates street tree placement and offset requirements on Philadelphia City blocks.  For PWD street tree standards, including tree pit dimensions and street tree 

spacing, refer to Chapter 6 ‘PWD Street Tree Standards’ (page 94).
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29TH & CHALMERS BUMPOUT
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Philadelphia Water Department Resources

GSI Planning & Design Resource Directory
A complete catalogue of all resources needed to provide GSI planning & design services to 
PWD . Pertinent documents to landscape design include:

• Approved Plant List Spreadsheet

• Maintenance Manual

• Planning & Design Manual

• Typical Details

• Survey and Drawing Standards

(http://philadelphiawater .org/gsi/planning-design/resource_directory .html)

Green Streets Design Manual
The Philadelphia Water Department worked closely with the Mayor’s Office of 
Transportation and Utilities, the Streets Department, Philadelphia Parks and Recreation, 
and other public utilities, partners, and agencies to develop detailed design templates for 
green streets that are flexible enough to be applied in a variety of urban street conditions .   
(http://www .phillywatersheds .org/img/GSDM/GSDM_FINAL_20140211 .pdf)

Plant Reference Tools

Integrated Taxonomic Information System 
This website houses authoritative taxonomic information for plants, animals, fungi, and 
microbes . (www .itis .gov/index .html)

Guidebook of Woody Landscape Plants: Their Identification, Ornamental 
Characteristics, Culture, Propagation, and Uses by Michael Dirr
A thorough reference on trees and shrubs .

National Wetland Plant List 
The U .S . Army Corps of Engineers maintains the National Wetland Plant List, which 
includes wetland indicator statuses and related documents . (rsgisias .crrel .usace .army .mil/
NWPL/)

The Plants of Pennsylvania by Ann Fowler Roads and Timothy A. Block
An illustrated guide to the flora of Pennsylvania .

USDA Plants 
This website has plant fact sheets, information about invasive and noxious weeds, and 
details about wetland indicator statuses . (http://plants .usda .gov/)

Missouri Botanical Garden Plant Finder
This website has a large list of all types of plants and their associated characteristics, 
culture, problems, and suggested garden uses . (http://www .missouribotanicalgarden .org/
plantfinder/plantfindersearch .aspx)

Cornell University: Urban Horticulture Institute
A compilation of resources related to urban horticulture . (http://www .hort .cornell .edu/uhi/
outreach/index .htm)

AmericanHort
An organization that manages industry nursery stock standards through ANSI Z60 .1 
requirements . Refer to the 2014 version of the standards on their website . (http://
americanhort .org/)

Native Trees, Shrubs, and Vines for Urban and Rural America by Gary L. 
Hightshoe
A reference for trees, shrubs, and vines .

Other Resources

Up By Roots: Healthy Soils in the Built Environment by James Urban, 
FASLA
James Urban, FASLA is an expert in the field of urban arboriculture and soils . This book and 
his website (http://www .jamesurban .net/) are resources that are meant to be referenced 
when designing systems that involve trees . 

Planting in a Post-Wild World by Thomas Rainer and Claudia West
A practical guide to designing plant communities for resilient landscapes . 

Sowing Beauty by James Hitchmough
A skilled guide on how to design landscapes with sown seed .  Describes how to maintain 
sown spaces over time .

Planting: A New Perspective by Piet Oudolf and Noel Kingsbury
A practical guide to designing plant communities for resilient landscapes . 

http://rsgisias.crrel.usace.army.mil/NWPL/
http://rsgisias.crrel.usace.army.mil/NWPL/
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