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• What is Green Infrastructure 
and why is it being 
implemented in NYC?

• What are Precast Porous 
Concrete Panels (PPCP) and 
what’s beneath the surface?

• How to go about planning, 
design, and construction of 
PPCP

• How is PPCP tested and 
maintained?

• Q & A Session 

Session Overview



NYC DEP RIGHT OF WAY GREEN INFRASTRUCTURE

New York City Department of Environmental Protection’s (DEP) Green Infrastructure 

(GI) Program has implemented over 16,000 GI assets citywide, preventing millions of 

gallons of stormwater from entering the sewer system, reducing combined sewer 

overflows (CSO) by 807 million gallons per year and counting. Right of way assets 
include rain gardens, infiltration basins, and porous pavement. 

This presentation provides a review of the steps followed to design and install 

Precast Porous Concrete Panels (PPCP). Contract GKOH15-02 is the first of 

multiple areawide PPCP construction projects that NYC DEP is implementing as part 

of its CSO reduction GI program.



What is a Combined Sewer Overflow?

• Approximately 60% of NYC’s sewer system is combined, which means it combines sewage 
and stormwater flows during wet weather. 

• When the sewer system is at full capacity, a diluted mixture of rain water and sewage is 

released into local waterways. This is called a combined sewer overflow (CSO).

• NYS DEC CSO Consent Order mandates DEP achieve 1.67 billion gallons per year of 

CSO reduction by 2040



Priority Areas and Areawide Approach

The Area-wide Approach allows DEP to:

• Focus resources on watersheds that 

provide the greatest impact in reducing 

CSOs (Priority Areas)

• Saturate these CSO tributary areas with as 

much GI as feasible

• Achieve efficiencies through standard 

designs, specifications and procedures

• The public can track progress online: 

nyc.gov/dep/gimap
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Various Green Infrastructure Typologies

ROW Bioswales/Rain Gardens

ROW Infiltration Basins

ROW Porous Pavement

GI Animation

https://www.youtube.com/watch
?v=0N6zKBR2KbE 

https://www.youtube.com/watch?v=0N6zKBR2KbE
https://www.youtube.com/watch?v=0N6zKBR2KbE


WHAT IS PPCP?

PRECAST  POROUS 
CONCRETE  PANELS
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Porous Pavement

• NY Times article: 
https://www.nytimes.com/2024/09/23/
nyregion/street-wars-flooding-
pavement-porous.html

Porous Pavement During Construction 

https://www.nytimes.com/2024/09/23/nyregion/street-wars-flooding-pavement-porous.html?unlocked_article_code=1.KU8.9BxW.Kwcp9tFvIsBe&smid=nytcore-ios-share&referringSource=articleShare
https://www.nytimes.com/2024/09/23/nyregion/street-wars-flooding-pavement-porous.html?unlocked_article_code=1.KU8.9BxW.Kwcp9tFvIsBe&smid=nytcore-ios-share&referringSource=articleShare
https://www.nytimes.com/2024/09/23/nyregion/street-wars-flooding-pavement-porous.html?unlocked_article_code=1.KU8.9BxW.Kwcp9tFvIsBe&smid=nytcore-ios-share&referringSource=articleShare
https://www.nytimes.com/2024/09/23/nyregion/street-wars-flooding-pavement-porous.html?unlocked_article_code=1.KU8.9BxW.Kwcp9tFvIsBe&smid=nytcore-ios-share&referringSource=articleShare
https://www.nytimes.com/2024/09/23/nyregion/street-wars-flooding-pavement-porous.html?unlocked_article_code=1.KU8.9BxW.Kwcp9tFvIsBe&smid=nytcore-ios-share&referringSource=articleShare
https://www.nytimes.com/2024/09/23/nyregion/street-wars-flooding-pavement-porous.html?unlocked_article_code=1.KU8.9BxW.Kwcp9tFvIsBe&smid=nytcore-ios-share&referringSource=articleShare
https://www.nytimes.com/2024/09/23/nyregion/street-wars-flooding-pavement-porous.html?unlocked_article_code=1.KU8.9BxW.Kwcp9tFvIsBe&smid=nytcore-ios-share&referringSource=articleShare
https://www.nytimes.com/2024/09/23/nyregion/street-wars-flooding-pavement-porous.html?unlocked_article_code=1.KU8.9BxW.Kwcp9tFvIsBe&smid=nytcore-ios-share&referringSource=articleShare
https://www.nytimes.com/2024/09/23/nyregion/street-wars-flooding-pavement-porous.html?unlocked_article_code=1.KU8.9BxW.Kwcp9tFvIsBe&smid=nytcore-ios-share&referringSource=articleShare
https://www.nytimes.com/2024/09/23/nyregion/street-wars-flooding-pavement-porous.html?unlocked_article_code=1.KU8.9BxW.Kwcp9tFvIsBe&smid=nytcore-ios-share&referringSource=articleShare


PRECAST POROUS CONCRETE 
PANELS (PPCP)

❑ Typically sited in low-traffic areas 

(residential)

❑ Constructed in the parking lane

❑ Easier to site than sidewalk practices 

because of fewer surface constraints in

  the roadway

❑ A great solution for urban and crowded 

areas that have flooding issues and meet 

soil conditions and criteria.



PPCP CONSTRUCTION ELEMENTS

BIAXIAL GEOGRID STONE 
    HEADERS
CHECK DAMS

PRECAST POROUS 
CONCRETE PANELS

STACKED
DAINAGE CELLS

MICROGRID MESH



PPCP DESIGN DETAIL

CURRENT DESIGN

• 2’x3’ and 4’x5’ panel options

• 1’- 6” depth + 6" thick panel = 2’

• Full depth tapered header

• Storage cells for additional volume 
capture

• Biaxial grid for structural stability

• Check Dams for even distribution 
of stormwater throughout practice 
and to maximize its capacity



DEP and DDC are 

constructing over 7 miles of 

PPCP within the parking lane 

of roadways in the 

Gravesend Bay 

neighborhood of Brooklyn, 

NY

GKOH15-02 



Design Process

Soil Investigations

Surveys 
Utility Coordination & Contract Plans 

Drainage Area and Known Utility 

Analysis
Site Walkthroughs and Mark Outs
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SITING CRITERIA



GEOTECHNICAL INVESTIGATIONS

Geotechnical investigations are required prior to design to determine:

• soil characteristics

• permeability rates

• depths to the groundwater table and bedrock



DESIGN STANDARDS

To facilitate 

design, NYC 

DEP has 

developed

Standard Green 

Infrastructure 

designs and 

specifications 

that are utilized 

for right-of-way 

contracts. 

https://www.nyc.gov/site/dep/water/green-infrastructure.page

https://www.nyc.gov/site/dep/water/green-infrastructure.page
https://www.nyc.gov/site/dep/water/green-infrastructure.page
https://www.nyc.gov/site/dep/water/green-infrastructure.page


SPECIFICATIONS



FINAL DESIGN DRAWINGS



BIDDING

After thorough coordination with all other city 

agencies and private utilities, final designs are 

advertised for bidding. 

The city selects the low bidder and construction 

begins.

For GKOH15-02, the city received 14 qualified 

contractors bidding the job. 

GKOH15-02 is an active contract; it began 

construction in 2023 and will be completed in 

2026.

Bid date 04/27/2023

NTP 11/15/2023



CONSTRUCTION

              

  



CONSTRUCTION OF PPCP

Before starting construction, the contractor is 

required to get the following NYC permits: 

DEP Water Use Permit and Stormwater

Pollution Prevention Plan (SWPPP) approval

DOT Street Opening Permits

Parks Tree Work Permit

Safety Plan approval

Arborist and Utility Company representatives are 

present during construction to guide the 

contractor on field conditions encountered and to 

approve changes, if needed. 

 



EXCAVATION

The total excavation depth required to install PPCP 

is 2’. 

The area of excavation includes:

• an additional 1'- 6" wide area of street asphalt

• curb 

• and one sidewalk flag. 

These are re-built to match existing conditions.

For GKOH15-02 manual and pneumatic excavation 

have been necessary when near shallow service 

lines, to avoid any damage to the services and any 

possible hazards.  



CAST-IN-PLACE CONCRETE 
HEADERS,  CHECK DAMS  AND  CURBS



BIAXIAL GEOGRID

The purpose of the biaxial geogrid is to improve 

the structural integrity of the precast porous 

concrete panel subbase. 

This is accomplished by providing soil base 

reinforcement to confine and distribute load 

forces.

The biaxial geogrid must be placed 

throughout the entire PPCP area.

After installation of biaxial geogrid, 3” of open 

graded stone is placed, followed by the  

stacked drainage cells.



CHECK DAMS

The purpose of the cast-in-place concrete 

check dam is to regulate the flow of water 

through the precast porous concrete panel 

system. 

The cast-in-place concrete check dam 

must be constructed in accordance with 

specifications, Contract Drawings, and 

directions of the Engineer.

Each check dam must have 4 weep holes 

located 6” from the bottom. 



CHECK DAMS



STACKED DRAINAGE CELLS

Stacked drainage cells must be installed in layers and 

stacked on top of each preceding layer evenly.

Clean open graded stone base is placed around the 

perimeter of Stacked Drainage Cells in lifts with a 

maximum thickness of 6”.

It is not permissible to operate compaction equipment 

directly on Stacked Drainage Cells.

During construction, the Stacked Drainage Cells must 

be kept free from foreign matter. 



MICROGRID

The purpose of the microgrid is to prevent the 

clean open graded stone base from entering 

the stacked drainage cells, while allowing for 

the free flow of water within the system.

Top and sides of the stacked drainage cells 

need to be wrapped with the specified 

microgrid.

6" of overlap microgrid is required when cells 

cannot be covered using a single continuous 

layer

The microgrid requires special care during 

installation to avoid any damage to the material.



CLEAN OPEN-GRADED STONE 
AND COMPACTION

Stone must be washed/clean 

before being placed.

Leveling course stone is placed 

and spread evenly over screed 

rails to achieve a thickness of two 

inches (2”) minimum. The surface 

tolerance of the screed leveling 

course must be a maximum of a 

+/- one-quarter inch (¼") 



PRECAST POROUS CONCRETE PANELS



Approved lifting swivels must be used.

The swivels are inserted into permanent lifting 

points which are embedded in the panel surface 

for unloading, handling, installation, maintenance, 

removal, and reinstallation purposes.

All panels must be provided with lifting point 

protection caps to cover and protect the 

embedded lifting points.  Spacers are also used 

during installation between panels, to prevent 

slab to slab contact, as required by the 

Manufacturer.

INSTALLATION OF PANELS





CONSTRUCTION CHALLENGES  

During construction in GKOH15-02, we encountered 

interferences with electric lines that are located less 

than 2’ deep, which required consistent coordination 

with ConEdison to discuss where and how the lines 

could or should be moved or protected.

Some electric manholes have connected cast iron 

ducts that cannot be moved or lowered to achieve 

the 24” clearance required; in these areas the 

drainage cells were eliminated, and an additional 

Biaxial Geogrid was added at 6” below panels, 

following a new manhole detail created for these 

specific issues (Modified manhole detail).



CAST IRON DUCTS 



MODIFIED MANHOLE DETAIL



MOVING/LOWERING
UTILITY LINES



ASPHALT FALLING INTO THE PPCP AREA 

Avoid asphalt debris

coming into the asset.

PPCP area must be 

cleaned before adding 

the stone.



SINKING PANELS 

Because of a settling issue found in some 

panels, Contractor is compacting 3“ of the 

stone base prior to placing the drainage 

cells, also is compacting the leveling 

course prior to placing the panels.

Additionally, Panels can be placed slightly 

higher than the corresponding level, to 

avoid this issue. 



CUTTING OF THE PANELS

Panels can be cut to fit in the PPCP area; the correct way 

is to cut 1 ft from each side.



JOINTS TOO WIDE

Space between headers 

and panels is ¾" maximum

Contractor must follow 

correct installation and 

verify mold dimensions so 

maximum width allowed is 

met. 



DIRTY OPEN-GRADE STONE

Stones must be clean, washed and without 

any dirt or debris before placing them.



SLEEVE LINES ENCOUNTERED

All lines encountered must be sleeved. 

For water lines, a spare sleeve is installed and a 
marker must be place in the curb to know the 
location of the spare sleeve.
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Porous Pavement           
Maintenance

How the maintenance works:

• Spring and Fall

• 1st pass with sweeper removes large debris and 
sediment

• 2nd pass with deep cleaning head

o Uses high pressure rotary nozzles 
and vacuum simultaneously

• Testing per ASTM C1701 performed to ensure 
infiltration restored
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Test Set-Up and Equipment

• Use infiltration ring and putty to create watertight seal of testing 

area

• Prewet test area using 8 pounds of water

• Depending on prewet time, use 8 pounds or 40 pounds 

of water to conduct test

• Elapsed time and measured amount of water provides 

variables needed for calculation



In-Field Infiltration Rate Calculation

Minimum Infiltration Rate Required

• During Construction: 150 inches/hour

45



FINAL PRODUCT



Questions?
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