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Underground Stormwater   
Detention Systems

PVC geomembrane installation over underground chamber.  Inset: Perimeter wall construction at pipe penetration.  Schematic 
of patented geosynthetic based underground stormwater detention system.

Roosevelt Manor sits in the heart of 
Camden, New Jersey’s Centerville 
neighborhood across the Delaware 

River from Philadelphia.  Built in the 

early 1950’s via authorization of President 
Harry Truman and under the direction of 
the Camden Housing Authority, Roosevelt 
Manor broke new ground as an integrated 

public housing development.  Unfortu-
nately, Camden, like many other urban 
cities, struggled over the last half of the 
century.  Just over 50 years after opening 
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its doors the four acre development was de-
molished and with HopeVI funding from 
the U.S. Department of Housing and Ur-
ban Development, Roosevelt Manor was 
rebuilt.
 The Spielbergesque homes in this 
new inner city development bear little 
resemblance to the post war apartments 
they replaced.  However, below the sur-
face, urban planners faced challenges 
unique to developments like Roosevelt 
Manor.  Many older cities in the country 
have combined sewers and stormwater 
drains that flow to a waste water treatment 
plant.  During large storm events, when 
the capacity of the treatment plant is 
exceeded, sewage and stormwater overflow 
the system directly into the adjacent 
water body, i.e., the Delaware River.  
Stormwater management engineers need 
to limit flow from new developments into 
the city stormwater system during peak 

storm events and, at the same time, pro-
tect neighborhoods from flooding.  
Unfortunately, traditional detention ponds 
are not practical at the core of an inner 
city where open space is 
limited.  At Roosevelt 
Manor’s  Centervi l le 
South Redevelopment a 
patented geosynthetic 
based  underground 
stormwater detention 
system was constructed 
t h a t  p r o t e c t s  t h e 
Delaware River from 
pollution while main-
ta ining open space 
without the threat of 
flooding. 
 The geosynthetic 
based detention system 
is comprised of a large storage chamber 
formed by installing reinforced stone walls 

within a geosynthetic liner system.  
Essentially, a 30 mil thick prefabricated 
PVC geomembrane is installed within the 
excavation and stone walls constructed 

around the perim-
eter of the lined 
excavation over 
the geomembrane.  
The stone walls are 
s tab i l i zed  wi th 
geosynthetic rein-
forcement at tight-
ly spaced lifts and 
support a precast 
c o n c r e t e  r o o f 
spanning the inte-
rior storage cham-
ber. The porosity 
of the perimeter 
stone walls and 

impermeability of the geomembrane elim-
inate any build up of pore-water pressure 

Stone walls are constructed around the perimeter of the lined excavation over the geomembrane and stabilized with geosyn-
thetic reinforcement at tightly spaced lifts.

The porosity of the 
perimeter stone walls 
and impermeability of 

the geomembrane 
eliminate any 

build up of pore-water 
pressure and also 

provides additional 
storage capacity.
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and also provides additional storage capac-
ity.  On larger projects an interior pier 
built in the same manner as the perimeter 
walls can expand the size of the chamber 
by supporting the concrete roof panels. At 
the wall face, the geosynthetic reinforce-
ment is wrapped to retain the stone back-
fill and welded wire forms are utilized to 
enable compaction.  Inlet and outlet pipes 
extend through the perimeter liner system 
and the geosynthetic wrapped stone wall 
face into the open chamber.  The outlet 
pipe is typically connected to a down-
stream manhole with a flow control weir 
containing orifices that restrict flow for all 
but the largest storm events. Another 
important feature of this geosynthetic 
based system is the large chamber enables 
access for future sediment inspection and 
removal, an important consideration for 
the city’s municipal department responsi-

ble for long term maintenance. 
 When the geologic and native soil 
conditions allow, stormwater from 
the chamber  can 
percolate into the 
groundwater.   In 
these recharge/reten-
tion applications a 
non-woven geotextile 
is specified instead of 
the PVC geomem-
brane around the 
geosynthetic based 
system.  After a thor-
ough review of the 
s i t e  c o n d i t i o n s 
at Roosevelt Manor 
a n  i m p e r m e a b l e 
detention system was selected to contain 
the 100 year storm event.  A 30 mil PVC 
geomembrane was installed along with 

non-woven geotextiles for puncture pro-
tection.  Watersaver Company in Denver, 
Colorado supplied the PVC geomembrane 

and pipe boots.  The 
geomembrane was 
custom fabricated in 
the plant to match 
p r o j e c t  s p e c i f i c 
dimensions and elim-
inate field welding 
which resulted in a 
faster, higher quality, 
and simpler installa-
tion with the highest 
degree of  qual ity 
control.   
     Construction 
started on the first 

detention system in the Autumn of 2009.  
After excavation of the native soil to create 
the underground chamber was completed, 

Stormwater detention system roof installation over chamber.

 After a thorough 
review of the site 

conditions 
at Roosevelt Manor 

an impermeable 
detention system was 
selected to contain the 
100 year storm event.
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trenches were cut below the inlet and out-
let pipes.  Strips of PVC liner were placed 
in the trenches and the pipes were 
installed on a 6-inch stone bed to the lim-
its of the chamber walls.  Prefabricated 
PVC boots were clamped around the pipes 
at the sidewalls of the excavation and the 
PVC liner was solvent welded to the skirts 
of the boots and the trench liner.  An 8 
oz/sy, Geotex® 861 non-woven geotextile 
from Propex was installed below and 
above the PVC liner to protect it against 
puncture from the subgrade and stone 
backfill.  Wall construction commenced 
with geogrid layers spaced between 9 inch 
lifts of compacted 1 ½” stone. The 
geogrid, supplied by Luchenhaus® 
Technical Textiles, was draped over 18” 
high welded wire forms with the over-
hanging geogrid wrapped back into the 
wall when the stone layer was flush with 
the top of the form. Wire brackets, spaced 
at two foot intervals, fastened the top 
front of the “L” shaped wire forms to the 
flat bottom.  These brackets stiffened the 
face of the wire wall and allowed the stone 
to be compacted up to the wall face.  
Immediately below the bearing pad the 
stone size and geogrid spacing were 
reduced and a geotextile was included in 
the wrap facing to prevent ravelling.  
Finally the precast concrete roof panels, 
manufactured by Rahns Concrete, were 
placed directly on the top of the stone 
reinforced chamber walls and the liner sys-
tem was extended from the perimeter 
anchor trench to the concrete roof to 
encapsulate the system.  This detention 
system has a storage capacity of 15,100 
cubic feet and was completed in 7 days 
with a 4 man crew and a superintendent.  
A 966 Caterpillar Loader was used to 
deliver stone to stockpiles around the 
perimeter of the excavation where a 330 
Caterpillar Excavator fed the stone to two 
track skids in the hole.  The liner was 
installed in one-half of a day with a two 
men crew dedicated to the pipe boots for 
the entire day.  The chamber walls, 4.5 
feet high and comprising 767 square feet 
of face, took 6 days to complete and the 
precast roof was installed in less than 3 
hours.  
 Two other underground storage sys-
tems were of similar size were constructed 
in the same manner at a slightly faster 
pace as the crew became acclimated to the 
construction process.  These other systems 

Faircloth Skimmer® 
Surface Drains for Sediment Basins 

• PVC skimmer floats on the surface, releasing the cleanest water 
• Drains from the basin’s  SURFACE instead

of the bottom
• Improves basin performance 
• Simple, automatic, gravity operation 
• Works in basins with risers or  

sediment traps with spillway 

    Patent #5,820,751 

• Replaces perforated risers and stone outlets as the basin’s drain 
• Convenient for using a detention basin as a temporary sediment  

basin during construction 
• 8 sizes available 
• Inlet orifice easily adjusted for drawdown requirements 

Sizes, flow rates, prices, illustrations, instructions and 
SIZING CALCULATOR online at www.FairclothSkimmer.com

J W Faircloth & Son Inc. Hillsborough, NC  27278
(919) 732-1244                      (919) 732-1266 Fax 

MANAGE STORMWATER NATURALLY
We’ve Got You Covered.

A FULL RANGE OF POROUS PAVEMENT OPTIONS 
to reduce stormwater runoff and address aesthetic, 

economic, traffi c and site requirements. 
Permeable fi re lanes, parking, access 

roads, walkways, driveways. 

GEOPAVE®GEOBLOCK®FILTERPAVE®

PRESTO GEOSYSTEMS® • info@prestogeo.com • www.prestogeo.com • 1-800-548-3424
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are also located in Roosevelt Manor. In 
these two systems a stone placement box 
was added to the operation to create a 
moving stockpile and reduce the stone 
waste factor.  The Housing Authority of 
the City of Camden supervised all con-
struction at the site and other city 
agencies will be responsible for the inspec-
tion and maintenance of the stormwater 
management system.
    PS&S Engineers worked closely with 
Camden’s consultant, Remington Vernick 
Engineers, and Haines and Kibblehouse 
Contractors to design, bid, and construct 

the detention systems on time and within 
budget.  The GeoStorage® Underground 
Stormwater Detention Systems, installed 
by CETCO Contracting, saved money, 
time, and space.  Gary Riebel, Haines and 
Kibblehouses’s project manager said “We 
excavated and laid the pipe for three sys-
tems and they followed right behind us 
with the installation. We covered and 
paved the first system right after handing 
the last system over to Cetco.” Rebecca 
Koze, PS&S’s project engineer comment-
ed “this was a tight site so the smaller 
footprint and flexibility of the system 

was helpful in the design and it gave the 
contractor more room to work”. 
 PVC geomembranes have been used 
for many years to line above ground 
detention ponds and geosynthetic rein-
forced walls are common place along 
highways and in commercial and residen-
tial developments.  In addition, simple 
span concrete bridge decks, identical to 
the geosynthetic based chamber roof, are a 
fundamental feature of our nation’s trans-
portation network.  All of these technolo-
gies are well established with time proven 
design procedures and long track records.  

Roosevelt Manor with underground stormwater detention system below the street.
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At the Roosevelt Manor redevelopment 
these technologies were combined under-
ground in a unique and novel configura-
tion to provide an innovative stormwater 
detention solution for this site. 
    In summary, the Centervi l le 
Neighborhood Revital ization Plan 
includes Five Star Rated row homes, 
duplexes, and stacked town homes, a solar 
energy system to power common areas 
and a state of the art stormwater manage-
ment system to protect against flooding 
and pollution of the nearby Delaware 
River.  Geosynthetics and their related 
applications comprise the components of 
the underground detention system at the 
center of the stormwater plan.  New mate-
rials and new technologies are integral to 
the rebirth of Roosevelt Manor.  The new 
century is full of Hope in Camden.   
L&W

by Terence Sheridan and 
Timothy D. Stark

Project Location:

    Terence Sheridan is president of 
GeoStorage Corp.  Terry spent 4 years as a 
regional sales engineer with a national cor-
rugated steel pipe company.  He spent the 
next 17 years with a geogrid manufactur-
ing company managing environmental 
projects before founding GeoStorage 
Corp. He can be reached at GeoStorage® 
Corp., 11 Sailers Way , Rumson, NJ 
07760, 732-741-5015, tsheridan@geos-
toragecorp.com  or www.geostoragecorp.
com.
     Timothy D. Stark, Ph.D., P.E., is a 
Professor of Civil and Environmental 
Engineering at the University of Illinois at 
Urbana-Champaign and Technical 
Director of the Fabricated Geomembrane 
Institutes (www.fabricatedgeomembrane.
com), 205 N. Mathews Ave., Urbana, IL  
61801, tstark@illinois.edu.

To learn more about geomembrane solutions from Firestone Specialty Products

800-428-4442  l  info@fi restonesp.com  l  www.fi restonesp.com/lw8

{ Proud to be Part of the Overall Solution }
Innovative projects require innovative products, like 

Firestone Geomembranes. The durability and elasticity of our 
products, even in exposed applications, combined with our expertise, 

help ensure the success of even the most demanding projects.
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Visit our booths at the following shows: StormCon- booth #825 and ASLA- booth #1103.

{ Many Applications - One Source }


