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your pavement do for you?

www.pavedrain.com

Northwest Pavement Management Association
“Government and Private Agencies
Working Together for Better Pavements”

”"“FWEST.NC.

GEOSYNTHETICS

Products | Service | Solutions

ACF West is the local distributer of PaveDrain
With Locations at;

15540 Woodinville-Redmond Rd
Bldg A #400, Woodinville, WA 98072
(425)415-6115

2505 Frank Albert Re
Bldg B #111, Fife, WA 98424
{253)922-6641

8951 SE 76" Dr, Portland, OR 97206
{503)771-5115
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Low Impact Development

e |s aterm used to describe a land planning and
engineering design approach to managing
stormwater runoff
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What is PaveDrain?

r ARGN FITN

What its NOT?
: Concrete

.. Pavements

Sclection * Design » Construction » Maintenance

d It's NOT a paver

. Dacdd R Smith

Third Létion

= [t has some of

the same
characteristics of a
paver...

INTERLOKING CONCRETE
PAVEMENT INSTITUTE @




What is PaveDrain?

dIt's a PERMEABLE
Articulating Concrete Block/Mat
(P-ACB/M)

J It follows the ACB ASTM
= ASTM D 6684 - 04



Sustainable Stormwater Solution M

Solve Multiple Problems...With One Product

THE PAVEDRAIN® SYSTEM SERVES THREE PURPOSES:
It Paves, It Drains AND It Stores!

[ o] e

Polyester ~ Aluminum
Cable Crimps
Individual Block U.S. Patent N Assembled Mattress
L ) .S. Patent Nos:
D a2 XA X585 8,251,607B, 8,366,343 1 7 x17.5' (Typical)
D609,369S Other Y 7' x 36’ (Largest)
Patents Pending

It’s a new and improved paving system
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STORMWATER'S ARGHN ENEMY
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Bladensburg, Maryland Parking Lot AFTER...
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The PaveDrain Difference O R A

STORMNW TE S ARGNMN ENEMY

-

B °_ L —
) NO Malntenance after 4+ YEARS'”
78,000 Ib. two axel fire truck

d 550 gallons in 75 seconds
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4 THE OFFICIAL BLOG OF THE U.S. ENVIRONMENTAL PROTECTION AGENCY

Paving the Way in American
Manufacturing

By Nancy Stoner

Posted on February 23™, 2012

About the author: Nancy Stoner is the Acting
Assistant Administrator for the EPA’s Office
of Water

On a cold February day, I stood in a driveway in an industrial complex in Bladensburg, MD, just outside the nation’s
capital. Water from a 500-gallon container was gushing onto the ground in front of me. But rather than forming large
puddles and flowing across the parking lot, the water was simply disappearing — not into thin air, but into a special
system of permeable pavers called PaveDrain.

Instead of letting rain flow off hard surfaces and carry pollution into local waterways and stormdrains, this innovative
product captures it and allows it to slowly filter into the ground. Emest Maier, a Bladensburg, MD company,
manufactures the PaveDrain system and had hosted me for a demo. They are exactly the type of company that President
Obama spoke about in his State of the Union address when he laid out a blueprint for an economy that is built to last —
one built on American manufacturing, American energy and the skills of American workers.



Loading Capacity & Massive
Infiltration Rates S

= CNLA

engineers, surveyors & landscape architects

November 21, 2011
PVDR 110100
M. Dous Buch March 23, 2012
PaveDrsia, LOC
4550 W, Abdom Avenee Emest Maler inc.
Groonfield, Wi 35220 4700 Annapolis Road

RE:  PAVEDRAIN CONCRETE BLOCK Sladensburg, Maryland 20710

STRUCTURAL ANALYSIS FOR AASHTO TRUCK LOADING
Attn:  Mr. Dan Bishop

Dear Me, Boch:
We have completed cur siructural analysis of the PaveDrain concrete blocks and fisd them Re:  Infitration Testing of PaveDrain \

capable of suppocting AASHTO HS-20 and H-20 treck koading.
Gentlemen:

e q"::: MSH.T?-'Mn‘t “;ve - In response to your request, CNA has determined the field water infiltration rated of PaveDrain

compressive steongh of S000 pai for the The actusl tested strength of the Pavelvain material in accordance with ASTM C1701/C1701M-09. The testing was performed March 9, 2012, at the
ity averages 5900 i which s more thue dduble the strength wsod in our strocounl Ernest Maier Block Company Store located at 4700 Annapolis Road in Bladensburg, Manyfand.
caboslatsons.

Infiltraticn testing was performed on the PaveDrain materisl both prior to installation as well as

e e ey s gt - el ot material which had been in place for several months. The material tested priof to irstallation was
: fabricated as a “mock up”, and the instalied material had been in place since May 20, 2011, Test results
X are attached to this letter. It should be noted that variances between the test results were caused by
NC. . turbulence of the water used in the test as well as potential variances In pouring rates due to human
"HS20 & H20 Loadlng error. It is our opinion that these discrepandies likely produce a reported Infiltration rate which s less
than the true rate of the PaveDrain material.

4,000 inches per hour. CNA is availabld 10 discuss our results at your convenience. l you
stions, please contact our office,

minim:

"I:d on the test resulls, it is our opinion qn the infiltration rate of PaveDrain material is a
of
have any

GEL/ged
Altschesent: Caloulations (4 pages)

sy > 4,000 Inches

CNA, Inc.
/@ per hour.
bk wemnre(Under Slight

Stephen K. Nolan, P.E.
Head).

o Khalod | bsssan, Poanood
Chartic Sapder, Posnond

“;’

L Pt FYVTRE PV R Fove Doasn 9020 Bovrw Pt bonw 2000 0121 doen
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SBVE,

PaveDrain DIMENSIONS
/"{\y“ 10.48" '/—RO.SO”
5.([5" 1 " 0.25"- —‘
L

DRAINAGE

175" [ \ 1 E ) DETAIL A SPACER
! s 3.34" / j <
1" by 1/4"

END VIEW



Typical PaveDrain Cross-Section

ARGCH

—~ 7 - (
' -4
a a\ H a - H C = =.
/
CROSS-SECTION 6-12" OF BEDDING STONE
APPROVED GEOGRID END VIEW (Thickness to be determined by
OR GEOTEXTILE enginees). Stone to be 3/4" -1
clean or recycled stone or

concrete.



STORMWATER'S ARCH ENEMY

All corners are rounded so that no “edge” is
created to catch on a snow plow.

Prefabricated cable ducts will allow large \L-,-l-v v

mats to be assembled and lifted into place
with equipment.
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STORMWATER'S ARCH ENEMY

Continuous flow is allowed among ALL blocks for added capacity.
This will also allow for lateral water movement for grade changes.

Bottom View
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Conventional construction
equipment can be utilized
for installation

6 - 7 laborers is typical to start.
Usually ends up at 4-5.

Spreader Bar will be rented to
contractors



TESTING - Rain Simulator

" A— - —— F "

Less than 15 minutes
following simulated
rainfall...dry block

8” per hour rain simulation test



Infiltration Rates

CINLA

engineers, surveyors & landscape architects
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DRWNWIYIR'S ARGN THATNY

March 23, 2012

Bladensburg, Mandand 20710
Attn:  Mr. Dan Bishop
Re:  Infitraticn Testing of PaveDrain
Gentlemen:
In resp 0 your req CNA has d ined the field water &

material in accordance with ASTM C1701/C1701M-09. The testing was pe
Ernest Maier Block Company Store located at 4700 Annapolis Road in Blad

Infiltraticn testing was performed on the PaveDrain materisl both .. .. )
material which had been in place for several months, The material tested prior 1o installation was
fabricated as a “mock up”, and the instalied material had been in place since May 20, 2011, Test results
are attached to this letter. It should be noted that variances between the test results were caused by
turbulence of the water used in the test a5 well as potential varlances In pouring rates due to human
error. Itis our opinion that these discrepandies likely produce a reported infiltration rate which is less

S T S SO e —> 4,000 Inches per hour!!
Based on the test results, it iour opinion that the infiltration rate of PaveDrain material is a
minimum of 4,000 inches per howr. is available 1o discuss our results at your convenience. N you
r office,

Stephen K. Nolan, P.E.
President




The PaveDrain Advantages D R A 1N

JdStorage ABOVE the
Base AND Below

JIMassive Infiltration

JdLateral Permeability
JStable Surface
Jdinstallation Friendly

Jdintegrates with system design for stormwater management:
»Peak discharge control

«\Water quality control
= Runoff volume reduction

JAMaintenance — DOCUMENTED, LOW COST RESULTS




UNIVERSITY of Centerfor J,.\"
LOU'SV'LLE. Infrastructure D R A

Research —

ASSESSMENT OF
INFILTRATION PERFORMANCE

Hamidreza Kazemi, PhD Candidate
Thomas Rockaway, Ph.D., P.E.
Josh Rivard, MUP

AND MAINTEANCE OF
PAVEDRAIN PAVEMENTS

FOR TWO APPLICATIONS IN LOUISVILLE, KY

Center for Infrastructure Research
Civil and Environmental Engineering Department
University of Louisville

% Monitoring Project
1 Multi-year effort to evaluate and establish long-term trends

] Standardize design and maintenance criteria

MSD

1 USEPA Monitoring of S Green
Infrastructure

1 Partnership




UNIVERSITY OF LS8 o e = :\'4 3
LOUISVILLE. Infrastr o= a

< Project Description — Controls 19G & 19H

s~ EXISTING CURS

ENSTING PAVENENT ~8 // EJSTING
N B IS / ScEWALK
-
// :
FOR BASE USE e b
NO. 57 AGGREGATE
(12" MCK)  cen o/
» » < §
.S AL 5] T~—sase no. 3 AcorecaTE

19C STANDARD CROSS—SECTION



Y R A Ths ﬁ:’:‘z:se{rrjocrture J \"
LOU'SVILLE. Research — R .... . '

% Clogging & Maintenance
4 Electronic Measurements AND...

4 Visual Inspections
= Clogging advanced from the
up-gradient edge towards the
down-gradient edge and along
the curb

A Once clogging reached the down-
gradient edge the ratio volume
decreased to <1:1...TIME FOR

MAINTENANCE




UNIVERSITY OF LSSl = A4S
LOUISVILLE, 'nfrastruc o= A )

%+ Project Description — Control 19H & 19G

Characteristic Control 19H | Control 19G " (o

Drainage Area (acre) 0.27

Impervious % 59% 61%
Impervious Area: Control’s Area 16:1 20:1
Control’s Length (ft) 55 120
Control’s Width (ft) 8 8

TREMENDOUS AMOUNT OF DEBRIS WORST
CASE SCENARIO




The PaveDrain Difference — JA\V‘
Maintenance —

PaveDrain VAC Head

4 Continuous suction up to 3,400
CFM, only 1,500 CFM is used.

d Spinning water nozzles
displace 1,000 psi. Can be
adjusted up to 2,500 pS|

1 30” diameter

J Weight is under 50 lbs.

(1 Handle for ease of moving

1 Adjustable polyethylene
caster wheels



UNIVERSITY of Centerfor

LOUISVILLE. [ifrestructure

< Maintenance Effectiveness

d PaveDrain Vac Head




UNIVERSITY OF 108 o e SEOW B
LOUISVILLE. Infrastruc N

< Maintenance Effectiveness: Conclusions

(J Results indicate that unclogged and properly maintained PaveDrain®

blocks, were able to capture ALL stormwater runoff flowing into
controls 19G & 19H

30,000 -

Infiltration Rates:
1,250 in/hr — 1,600 in/hr. (No Head)

22,500 -

Volume Captured in 1st year: ~250,000
15,000 1 Gallons

Cumulative Surface Runoff

Volume of Water (Gallons)

7500 | Cumulative Surface Captured




UNIVERSITY of Centerfor J \"

Infrastructure
LOUISVILLE. Infrastru SN NS

< Maintenance Effectiveness: Conclusions

d Performance can be restored

1 Type of maintenance is important

If all else fails...



DT

Maintenance Advantage D K

ARGCH

No other system can be mechanically lifted out allowing for
the aggregate base to be cleaned and then re-installed!!!!




MANUFACTURING
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MANUFACTURING - COLORS

Charcoal

About Color

® The color Bhustrations on this page are &
Accurane as photograplry and peinting
processes allow. Final selection of colors
hould be made from several physical
samples.

* Shade variations are inhevent in colored
concrete products uning aatural materish,
Defivered product can vary dightly from
phwysical samples. When installing colored
concrete products, units should be
selected randomiy from several packages
simultanmonnly.

* PaveDrain® bs produced with a process
wtiizing the highest quakity color pigments
and raw materials availatle. This process
ensures that each PaveOrain® umit &
thoroughly saturated with formudated

rYon

wWWAYIFR
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The PaveDrain J \'A

D

Infiltration Calculator

Project Narve Oy of M e
Al ew

Llate w
Project S 50000

Entar 1« Yes 0o N

Do you wart 1o wse the erch and gap specng s Pevelr an for storege? 1

| Rt Evernt Cbcabethon & 2evrmial 3 1o srwarter infllreton I

mwdmo—%
|

25.00%
[ ot space of 2 Clean Stome’ W] |nBrasn e per teowr Based cn Sod | sse |
|Denth of 457 Claan Stone inchas) | 600 | [Tanget Ruintad Evest (nches/ Wowr) | %o |
|anth o1 % 2 Coan Stone Geches] l g0 i LS |
| Rabrwater per Your bn State (Inchasi’ | 3250 | |Encess (Defich) of Waser Storage (Gallon) | 5009139 |
| Setons per Square foot Factor {(*ar*) | 0.62001| [MWours to infleate Event in Sof (Rals Bvent) | 1200 |
| Gatons par Sguare foot based on Above | 3031 | Galloss 1afiRy sted of Susofl from Baafail €06 36078 |
|Secw age Spae por Paved ain Bk | Q00%| Mo 10 inflmate Cirect Raintall (Reindal Voar/ Infily athon Rate) €520 |
| _ Siorage Calculation Supphmerntal uface
[Storuge ICF) [Coun Stone + Pavedrain] 2037340 | 5 900 |
| Saons par Cubl: Fest | 48] Jimpervicus Surtecs (1) | 20,900 |
Total Storage n Gals ﬁn-h-now 5239304 Tota Supplomental lurfae | 35,200
Total Stcrage: tafitvetion (Rate » S5 x GF) $30015 | [Fotel Gaflons for Vess 300,38489
Total §torage n Galoss 16159319 | |Capadty Required during Targeted Ran Event 5.800.90
|u-&mauom 850 | |Copadty Reguired during 2° e Event | 14.600.30
' e e it accapted skt trom o |over st tacess (Deficr) of Water Stceage [Gatem) 6,295
¥ Bt an NOAA Watete fgw e
R P R - Notes & Wambsgs
L L — Hours b 1P ee Event in Sod (Fak Evart) Are Acceptabie [Coll H29)

| Warsing Witer Sterage Defidt. tncrease Project She [l C15), Shene Degth (Col DIS)
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Section 1
Base Preparation

Open Graded Base & Bedding Course Aggregate: Should be a clean 3/4°
stone (I.e, AASHTO 257), which weighs approamately 120 pounds per cubic foot,
Caiculate the depth of stone using the average depth of the stone from the highest
point to the lowest point (based on engineered depth caiculations). Calculate the
project area, Including an addtional 2 feet around the perimeter and an additional 5%
for losses,

Edge Restraint: Rarely wticed for the Pavelran® System. To Be Determined
by the engineer of record.,

Separation Fabric: A high strength Geosynthetic such as Mirafi RS280y, RSISY
o RSSS0AX, Tensar® TriAx® or equivalent is recommended to be installed as a base
reinforcement layer between the AASHTO #57 cpen graded base and the natural
subgrade sol. The “vertical walls® of your prepared area should be lined with
o Goosynthaetic as well. The Geosynthetic must ly flat against the subgrade/sides,
be free of wrinkles and over-lap the corespondng plece by NO LESS than 12°. The
Goosynthetic is a key component of the PaveDrain® System. Negating its
use cowld be significantly detrimental to the function, performance, safety
and design of any project using PaveDrain®. PaveOrain, LLC, s kcensees,
manufacturers and distributors cannet be held responsible for the any project that does
nok use an appropriate Geosynthetic between the subgrade and the open graded base
matenal,

LAYOUT & PREPARATION

If individual unkts are to be instalied they will arrive wrapped on paliets. Pallets vwall
weigh approximately 3,600 Ibs or less. If the PaveDrain® System is instalied In
mattress form, a mat liyout will be provded by PaveDrain, LLC or its répresentatives,
Mat weights and sizes will be determined in advance of shipment. Each mat will be
pre-fabricated at the manufacturing faciity and delivered to the site ready to be
instalied.

NOTE: Before digging, always call your local utility companies to locate any

ok
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PREPARE SUBGRADE SOILS

For best results, the finshed subgrade must be flat and smooth. The subsurface should
be firm and not easily rutted, A California Bearing Ratio (CBR) should be established
well in advance of the instaliation. The appropriate Geosynthetic is critical and should
prevent rutting, If the subgrade appears weak or damp following the installation of the

appropriate Geosynthetic contact 3 profiessional geotechnical engineer or local
PaveDrain representative for further assistance.



PREPARATION OF OPEN GRADED BASE

The depth of stone should be determined wel in advance of the installation of the
PaveDrain® System by the engineer of record based on the CBR and stormwater
storage requirements,

Open graded base materials must be free of fines. Take care not to track soil onto the
Geosynthetic or allow seament 0 wash It the excavation during construction,

If 1t is determined that a rock depth of 6-12° s appropriate for the PaveDrain® System
(SEE CROSS-SECTION BELOW) then the following directions should be followed,

AASHTO #57 stone I recommended as the finish layer of stone for most Installations.
Place the stone on the appropriate Geosynthetic in §-inch layer(s) and compact

accordingly. A vibratory plate compadtor i both drections is best for compaction of the
final layer of AASHTO #57 stone that will be in direct contact with the bottom of the

PaveDrain® units (Fig. 5). There should be no visbie movement of the material once
compacted and the base should be smooth when completed.
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REMEMBER: Subgrade preparation i CRITICAL! The PaveDrain® System will mirror

any discrepancies made with the subgrade.
Fg. S

If it is determined by the engineer of record that a rock depth in excess of 12 is
appropriate for the PaveDrain® System (SEE CROSS-SECTION BELOW) then the
folowing directions should be followed.

6" Lapr of 3/4°

e Argier Stire

/r\\lm\n [AAINTO 957)

1 4 Y Y 1 T 1

\ 1]

Additional layer of GEOGRID
Is recommended
. CRO5S SECTION W20 Layw of
[NGINITR APPROVED END VIEW 2-3" Cean Stone
GLOGRD OR GROTEITEL TWO LAYERS OF WD & 08 )
AGGREGATES



CRUCIAL TOOLS

Professional survey equipment is always recommended; cther suggested materials are
Pipe lasers (if available), marking paint, tape measure, chaik line, biock
markers/Crayons, string ine, survey stakes, rubber mallets, 45 pry bars, 4 2" angle
grinder with concrete cutting blade, masonry saw (wet/dry) with diamond cutting blade,
spade and flat shovel, hard-tooth garden rake, Geosynthetic, “peanut” or double roller
and plate compactor,

**BUMP BAR"* - For Mattress Installation

See Step #5 In the Mattress Instaliation section below for further detads and FIG. 21 for
a photo of the bar. Made from 5” x 5” angle iron that is roughly 8 in length.

NOTES FOR ENGINEERING
1. For best results subgrade soll infikration rates should be confirmed.

2. The bottom of the stone should be & mnmum of two feet above the seasonally
high water table.

3. Avold over compacting Or contaminating the naturdl subgrade solls,

4. Under (ran pipng ana Storage Systems may be used if Geugned by a qualified
professional engineer,

5. For moist or clayey subgrade soils consult 3 gectechnical engineer.

6.  Asieve analysis of the open-graded stone matenal should be reviewed to confirm
& meets the folloning fiker critena:

Fiter Criteria: D15 open graded base | D50 bedding muterial < 5 and D50 open graded base /
D50 bedding material > 2

Where: open graded base = AASHTO 257 bedding material = sieve size for which 15
percent of material is smalier D50 = sieve soe for which S0 percent of material is
smaller.
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Base Preparation
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The PaveDrain Installation










The PaveDrain Installation






The PaveDrain Installation J "
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The PaveDrain Installation




The PaveDrain Installation
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The PaveDrain Installation D—L ‘
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*CABLE
GROOVE

STORAGE __
CHAMBER 7]

5.65
(Varies %" per
manufacturer)

END VIEW




End-to-End Connection

PAVEDXAIN
LOCK BLOCK
UNIT LIFTING LOOPS TUCKED INTO
STORAGE CHAMBER OF
PAVEDRAIN LOCK BLOCK UNIT

\—6' < O8

ATPROVED GROGRID NEDDING STONT

OR GROTEXTILL (171 5" DIA CLEAN OR
RECYCLED STONE)

PaveDrain “Lock Blocks”
being placed by hand.
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Des Moines, IA - MLK & Ingersoll Ave.




S EONT

D R A |1 N,

ARGCH

“Zippering” the mats together forms a seamless side-to-side connection.

INSTALLED

PAVEDRAIN MAT

INSTALLED
PAVEDRAIN MAT







Des Moines, IA - MLK & Ingersoll Ave.
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Des Moines, IA - MLK & Ingersoll Ave.
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The PaveDrain Difference — Hand Placed
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Tread marks left by turning wheel
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City Streets — Installed Projects
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The PaveDrain Difference — Unique Projects
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The PaveDrain Difference — Recent Projects



What we can provide for you...
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What we can provide for you...
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Arch

Preformed patented arch located at
the bottom of the unit. Gives 20%

storage capacity as well as lightening
the unt weight without affecting s

strength,

| COME IN
COLOR
TOO!

Worldwide & Local Production
PaveDrain s manufactured using the
dry cast method on a typical block
maching, This allows us to send our
mokds to the closest facility to the job.
This reduces transportation costs and
will benefit local economies.

ADA Compliant Gaps
The unit intariock and spacers allow
for a gap between eoach unit no
greater than 35", Thes falls under 4.54
gratings within the guidelines set by
the ADA.

Installation (ease & speed)
The units can be installed two
different ways: (1) Hand placing
individual units (2) Mattress Form,
Hasvd placing is common for overhesd
constraints that do not allow for the
use of larger equipment. Customer can
tallor the installation to sult each
different site with only one product. If
the srea s small the units could be
hand-placed. If an ares is larger they
can utilize mats.

HS-20/H-20 Loading
Product passes test to handle heavy
truck loads. Conducted under the

guidelines of ASTM C140 by a Third
Party Testing Firm,

Beveled Edge
RO.500 Edge located around the top of
cach unt. Provides a smooth
transition between the vertical and
horizontal portion of the unit. Allows
for snow plowing to transition from
block 1o block,

Compressive Strength
4,000 psi minimum. The capacity of
the unit to withstand axially directed

Permeability Maintenance

pushing forces measured in Poundls Due to its open joint design, the
per Square Inch. Conducted under the maintenance associated with the
guidelines of ASTM D6684-0M by » System has been drastically reduced

Third Party Testing Firm.

Interlocking Shape
Patented shape that allows each unit
10 positively imteriock with one
ancther without the use of aggregate
between the joints, One unt has
immediate contact with six other
units.

for most applications.

Freeze-Thaw Testing

Tests the durabiity of the unit for cold
weather climates by 100-150 cycles of
freezing then thawing each unit in a
plain water or water/saline solution,
Conducted under the guiielines of
ASTM C1262 by & Third Party Testing
Firm.

LEED Credits

Five cifferent credits can be associated
with the use of this system: Credits
51,52,61,62and 7.1,

Infiltration
4,000 inches per hour within aone {1)
square foot area. Conducted under
the guiklelines of ASTMC1701 by a
Third Pasty Testing Firm,

aveDrain System

Headquarters Distribution & Manufacturing Contact

PMB 292 -7245S. 76™ St.

Across all of North America phone: 888.575.5339

'y .
Frankhn, W] 531329041 Visit www.pavedrain.com to view emall: info®pavedrain.com



The PaveDrain Difference — Heated
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Radiant Heat

-

Snow Up to 1’ per hour max load ‘

e

5" Spacing

Low Voltage heat cable 15w to 40;



Radiant Heat
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Six Inch Spacing
Of Wiring Is The
Key!!

/ PAVEDRAIN
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"This really is an innovative approach, but I'm afraid
we can't consider it. It's never been done before."



THANS YOU!

Clija=rie)r)= - ‘
Clyastions Carnrmnarnis




