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ENERGY * WATER * COMMUNITY SERVICES

Lower Colorado River Authority
Post Office Box 220 Austin, Texas 78767 o (512) 473-3200 e Fax (512) 473-3379

November 1, 2012

Via email: david.hasness@pavestone.com

Dave Hasness, P.E.
Regional Sales Engineer
Pavestone, LLC

Subject: Permeable Interlocking Concrete Pavers (PICP)

Dear Dave:

This letter is to inform you that LCRA will allow up to a 90 percent reduction in the calculation of
effective impervious cover for driveways, sidewalks and other pavements that use permeable
interlocking concrete pavers as an “Innovative Best Management Practice (BMP)” per Section 5(f)
of the Highland Lakes Watershed Ordinance. This policy is based on a review of infiltration data
provided by your firm, literature research’ and recent test cases that support the ability of PICP to
achieve the performance standards of the ordinance.

Proposals for use of PICP in this manner shall be subject to a technical review of submittals,
including a site plan, site-specific installation details, product specifications and field infiltration
testing. Field testing shall demonstrate an initial infiltration of at least 55 inches per hour
immediately following installation and annual infiltration testing demonstrating a minimum of 10
inches per hour infiltration rate for a period of at least three years following installation. The three
products with which we are comfortable in terms of infiltration rate testing data are the
Infiltrastone, EcoVenetian and Priora pavers with open aggregate (No. 8 is preferred or No. 9)
used for the joint infill and choke layer and a minimum of an 8-inch depth of open-graded No. 57
(1/2 inch to 1 Y2 inches) or No. 4 (1 "z inches to 2 inches) aggregate base. Slopes over 2 percent
will need to incorporate lateral flow barriers and/or cut-offs in the aggregate base layer. Reduction
may be limited on slopes of more than 10 percent. If an underdrain is proposed, the design will
need to ensure that runoff is infiltrated through the subsoil and not discharged or short-

circuited. The owner will need to maintain the pavers to maintain a long-term infiltration rate of 10
inches per hour, which will become a requirement under the BMP Maintenance Permit.

We are planning to amend our technical manual to include the above criteria in 2013. We look
forward to working with you and other stakeholders to formalize the use of this stormwater quality
control BMP.

Please contact me at (512) 578-2091 if you have any questions or comments.
Sincerely,

& f:.]ﬁL*J

Erik Harris, P.E.
Water Quality Protection

! Study On The Surface Infiltration Rate of Permeable Pavements, May 26, 2004, Prepared for: Interlocking Concrete Pavement
Institute by Biological and Agricultural Engineering Department, North Carolina State University D. S. Weaver Labs



Aluminum/plastic edge restraint with geogrid -

EcoGrid by Permaloc (aluminium)

PermEdge by Surebond (plastic)

or approved equal

(contact edge restraint manufacturer for sizing information)

Soil with
vegetative cover

Surface Water Flows through the No. 8, 89 or
9 stone jointing material between the pavers

Belgard Permeable Pavers
3 1/8”(80mm) thick

\

= —— Bedding Layer,
X 2" ASTM No. 8 Stone

ooooooooooo

Base Layer,
6" Min. ASTM No. 57 Stone

ooooooo

Minimum length equal
to base thickness

Mirafi 160N Nonwoven Filtration Fabric on entire
bottom of aggregate base (if required by the design
engineer)

Compacted Subgrade, prepare according to
recommendations in geotechnical report.

Design Notes:

1. Cross section as shown is suitable for residential driveways, patios, and sidewalks.

2. Depth of aggregate base subject to site specific conditions (soil conditions, groundwater levels, climatic conditions). Contact local Belgard sales
representative.

3. Drain pipes may be required within the aggregate base depending on the permeability of the subgrade soils. Verify drainage needs with the
geotechnical engineer. Ensure drain pipes are able to daylight via gravity flow to surface, or connect to catch basin.
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Eco-Venetian Stone-

Pavestone Eco-Venetian Stone™ is the sustainable solution for modular multiple shape
permeable pavements. Its modular square and rectangular shapes with a cleft surface set it
apart from other permeable pavement treatments. This texture resembles stone facing and
invokes a more natural convention. The Eco-Venetian Stone™ larger scales lends itself to
stately residential settings and more expansive commercial applications. Its modular pattern
equalizes the scale of any project and is fitting to most any architectural elements.

The product is 80mm in thickness with a patented 1/4 inch interlocking joint. This ingenuity
is singular to the Pavestone Eco-Venetian Stone™ product and insures optimum pavement
performance unequaled in the permeable paver industry. The unique Eco-Venetian Stone™
joint profile allows surface water to infiltrate into the pavement and its sub-layers. With initial
permeability average flow rates of over 350 inches per hour, the Eco-Venetian Stone™
product, even with a 90% clogging factor, will still meet the majority of current storm water
management plans (SWMP). The structural interlocking capability is achieved by the paving
unit having interlocking joints with a minimum of two vertically aligned horizontal interlocking
spacer bars on each of its sides. These spacer bars interlock throughout the depth of the
block and nest adjacently with neighboring paving units. This optimum interlocking function
resists lateral and vertical displacement when the unit is exposed to vehicular loading.

The dynamics of pavement stress from traffic are better distributed providing a structurally
superior permeable paving system. The horizontal edge to edge dimension is nominally 7mm.
This small joint complies dimensionally with current ADA requirements for walking surfaces
with spaces no greater than 2 inch. This narrow jointed surface diminishes vibration for
wheelchairs and shopping carts when compared to other permeable paving products.
Eco-Venetian Stone™ can assist in meeting current EPA best management practices and
LEED certifications. The Eco-Venetian Stone™ product best achieves the balance of aesthetic
segmental paving and the function of permeable pavement.

COMPOSITION AND MANUFACTURE

Eco-Venetian Stone™ is available in a height of 80mm. It is made from a “no slump” concrete
mix made under extreme pressure and high frequency vibrations. Eco-Venetian Stone™ will
meet or exceed ASTM C-936 with an average compressive strength greater than 8000 psi,
minimum 7200 psi, and an average water absorption of 5%, maximum of 7%. Note: 80 mm product
heights requires modifying the ASTM C 140 - Paver Annex A4 - “The test specimen shall be 60 + 3 mm thick and, if necessary,
cut to a specimen size having a Height/Thickness (width) [H/T] aspect ratio of 0.6 + 0.1

INSTALLATION
1. Excavate unsuitable, unstable or unconsolidated subgrade material. Compact the area,
which has been cleared as per the engineers of record (EOR) requirements. Backfill,

APPLICATION

S

Light Duty Parking Lots  Driveways  Patios ¢ Entrance Areas ¢ Sidewalks  Terraces
Garden Pathways * Pool Decks * Pedestrian Malls  Roof Gardens

PRODUCT INFORMATION

Eco-Venetian Stone™ is available in a thickness of 3 1/8" H = 80mm

Eco-Venetian Stone™ Combo
Nominal Dimensions

Giant:

93/16"Wx93/16" L
240mm x 240mm

Large Rectangle: 4 7/16" W x 9 3/16" L

Square:

Med. Rec.:

Height/Thickness:
Stones/Pallet:

Approx. Wt./Pallet :

Sq. ft./Pallet:

Product Number:

120mm x 240m

47/16"W x4 7/16" L
120mm x 120mm

47/16"Wx613/16" L

120mm x 180mm
80mm =3 1/8"H
240 (48 Sq., 96 Med.,
80 Lg. Rec., 32 Giant)
2,750 Ibs.

75

689

*Fractional dimensions are nominal.

Square

Med. Rec.

Large Rectangle

PERMEABLE PAVERS TREATMENT AND DETENTION

S :— 6“ MINIMUM

?

CONCRETE PAVERS MIN. 3 1/8" (80mm) THICK
TYP. ASTMNO. 8 OR NO. 9 AGGREGATE IN OPENINGS

BEDDING COURSE 1 1/2" TO 2" (40 TO 50mm) THICK
(TYP. ASTM NO. 8 OR NO. 9 AGGREGATE)

CURB / EDGE RESTRAINT WITH CUT-OUTS

FOR OVERFLOW DRAINAGE

7 MIN. 4" (100mm) THICK ASTM NO. 57 STONE
level and densify the open graded aggregates as per the EOR’s structural and hydraulic ) i OPEN - GRADED BASE
design. 4
i i . X :@5 %% 20 ?'ﬁ E MIN 6" (150mm) THICK ASTM NO. 2 STONE SUBBASE
2. Place bedding course of hard and angular material conforming to the grading ﬁ” N[ Ilﬁl I|| ]
requirements of ASTM No. 8 or No. 9 to a uniform minimum depth of 1 1/2" - 2". T A TR ASTM NO. 57 STONE OPEN GRADED
(38mm-50mm) screeded to the grade and profile required. ”[ﬂ TR il PERFORATED PIPE(S) SLOPED TO DRAIN
TE =
3. Install Eco-Venetian Stone™ with joints approximately 1/4". (7mm). SOIL SUBGRADE SLOPED O DRAN
. . . . . OPTIONAL GEOTEXTILE
4. Where required, cut pave stones with an approved cutting device to fit accurately, neatly
and without damaged edges. PERMEABLE PAVERS TREATMENT
. . CONCRETE PAVERS MIN. 3 1/8" (80mm) THICK
5. Tamp pave stones with a plate compactor, uniformly level, true to grade and free of TYP. ASTM NO. 8 OR NO. 9 AGGREGATE IN OPENINGS
movement. 6 MINIMUM
s CURB / EDGE RESTRAINT WITH CUT-OUTS
. . . . . FOR OVERFLOW DRAINAGE
6. Spread a thin layer of hard angular material conforming to the grading requirements of — it
ASTM No. 8 or No. 9 aggregate over entire paving area. =T l%ﬁ ”i BEDDING COURSE 1 112 T0 2* (40mm 70 S0mm) THICK
. o t (TYP. ASTM NO. 8 OR NO. 9 AGGREGATE)
7. Make one more pass with plate compactor to nest the aggregate and fill joints to the top. = MIN 4" (100mm) THICK ASTM NO. 57 STONE
o ) ™ 2 = OPEN - GRADED BASE
8. Sweep and remove surplus joint material. AN =
= I;I|| =3 ASTM NO. 57 STONE OPEN GRADED
alls it PERFORATED PIPE(S) SLOPED TO DRAIN
Complete installation & specification details are avai by ing your F Sales Repr TN =[ L
' SOIL DE SLOPED TO DRAIN
Note: Permeable pavements require both civil and hydraulic engineering. All final pavements design shall be
approved by a licensed engineer familiar with local site conditions, building codes and storm water OPTIONAL GEOTEXTILE
management plans.
* Atlanta, GA: (770) 306-9691 * Kansas City, MO: (816) 524-9900
 Austin/San Antonio, TX: (512) 558-7283 e Las Vegas, NV: (702) 221-2700
® o Cartersville, GA (770( 607-3345 ¢ New Orleans, LA: (985) 882-9111
[ \ | 4 * Charlotte, NC: (704) 588-4747 « Phoenix, AZ: (602) 257-4588
 Colorado Springs, CO: (719) 322-0101 o St. Louis/
* Dallas/Ft. Worth, TX: (817) 481-5802 Cape Girardeau, MO: (573) 332-8312

Creating Beautiful Landscapes™

www.pavestone.com

© 2012 by Pavestone Company. All Rights Reserved. PINESTANE , Improving Your Landscape™,
Eco-Venetian Stone™ are trademarks of the Pavestone Company. :m

 Denver, CO:
* Houston, TX:

(303) 287-3700 e Sacramento/

(281) 391-7283

ICPI Charter Member

Winters, CA: (530) 795-4400

UNI-GROUP U.S.A.

Manufacturers of UNI Paving Stones

SKU# CDC 271v7 12/11
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InfiltraStone"

InfiltraStone™, a permeable pavement application, offers unique advantages over
traditional pavements. Finished installations of the InfiltraStone™ provide a matrix
of surface openings designed to capture a percentage of surface water run off and
infiltrate it to the drained paving section. The end results are attenuation of runoff,
increase in water quality and mitigation of pollutant impact on the surrounding
environment. Paving design, material selection and drainage combine to make
InfiltraStone™ a potential Best Management Practice for EPA compliance
requirements.

COMPOSITION AND MANUFACTURE

The InfiltraStone™ is made from a " zero slump" concrete mix. Made under ex-
treme pressure and high frequency vibrations, the InfiltraStone™ has an average
compressive strength greater than 8000 psi, a water absorption maximum of 5%
and will meet or exceed ASTM C-936.

INSTALLATION

1. Excavate unsuitable, unstable or unconsolidated subgrade material.
Compact the area, which has been cleared as per the engineer’s of record
(EOR) requirements. Backfill and level with open graded aggregates
as per the EOR’s structural and hydraulic design.

2. Place bedding course of hard and angular material conforming to the
grading requirements of ASTM No. 8 or No. 9 to a uniform minimum
depth of 2 in. (50mm) screeded to the grade and profile required.

3. Install InfiltraStone™ with joints approximately 1/8 in. (3mm).

4. Where required, cut pave stones with an approved cutting device to fit
accurately, neatly and without damaged edges.

5. Tamp pave stones with a plate compactor, uniformly level, true to grade
and free of movement.

6. Spread a thin layer of hard angular material conforming to the grading
requirements of ASTM No. 8 or No. 9 aggregate over entire paving area.

7. Make one more pass with plate compactor to nest the aggregate and fill
joints to the top.

8. Sweep and remove surplus joint material.

Complete installation & specification details are available by contacting
your Pavestone Sales Representative.

Note: Colors are shown as accurately as possible in brochures & samples,
but due to the nature of the product, regional color preferences and vari-
ables in print reproduction, colors may not match exactly. For best results
in maintaining color consistency, pave stones must be installed from sev-
eral cubes at a time. Efflorescence, a whitish, powder-like deposit, may ap-
pear on concrete pave stones. This is a natural occurrence in any concrete
product and will usually wear off over time.

APPLICATIONS
Parking Lots e Driveways ® Patios ® Rest Areas e Bridge Underpasses

Entrance Areas e Sidewalks e Terraces ® Pool Decks e Beach Promenades

Pedestrian Malls e Street Medians

PRODUCT INFORMATION
InfiltraStone™ is available in 1 size and 1 thickness, 80mm = 3 1/8"*

InfiltraStone™

Nominal Dimensions 4 3/8 W x 8 3/4" L
110.5mm x 223mm

Height/Thickness: 80mm =3 1/8"

Stones/Sq.Ft. 3.59

Wt./Stone 10.03 Ibs.

Stones/Pallet 280

Approx. Wt./Pallet 2,808 Ibs.

Sq. ft./Pallet 78

Product Number 609

*Fractional dimensions are nominal.

PERMEABLE PAVERS TREATMENT

Concrete Pavers Min. 3 1/8" (80mm) Thick
Typ. No. 8/9 Aggregate In Openings
Curb/Edge Restraint With Cut-Outs For
Overflow Drainage (Curb Shown)

Bedding Course 1 1/2" to 2" (40 to 50mm) Thick
(Typ. No. 8 Or No. 9 Aggregate)

Min. 4" (100mm) Thick No. 57 Stone
Open - Graded Base

No. 57 Stone Open Graded
Perforated Pipes Sloped To Drain

Soil Subgrade Sloped To Drain

PERMEABLE PAVERS TREATMENT AND DETENTION
Concrete Pavers Min. 3 1/8" (80mm) Thick
Typ. No. 8/9 Aggregate In Openings
Curb/Edge Restraint With Cut-Outs For
Overflow Drainage (Curb Shown)

| Bedding Course 1 1/2" to 2" (40 to 50mm) Thick
(Typ. No. 8 Or No. 9 Aggregate)

Min. 4" (100mm) Thick No. 57 Stone

™ Open - Graded Base

| Min. 6" (150mm) Thick No. 2 Stone Subbase

I | No. 57 Stone Open Graded

= Perforated Pipes Sloped To Drain
El=ll

Soil Subgrade Sloped To Drain

PNESTONG

Improving Your Landscape™

www.pavestone.com

© 2010 by Pavestone Company. All Rights Reserved. PAVESTEANE , improving Your Landscape™ , InfiltraStone™ are trademarks of
the Pavestone Company.

o Atlanta, GA:

* Austin/San Antonio, TX:

¢ Boston, MA:

e Cartersville, GA
o Charlotte, NC:
e Cincinnati, OH:

 Colorado Springs, CO:
e Dallas/Ft. Worth, TX:

¢ Denver, CO:

¢ Hagerstown, MD:

Member of ASLA and NCMA

(770) 306-9691
(512) 558-7283
(508) 947-6001
(770( 607-3345
(704) 588-4747
(513) 474-3783
(719) 322-0101
(817) 481-5802
(303) 287-3700
(240) 420-3780

(@) ICPI Charter Member

¢ Houston, TX:

* Kansas City, MO:

o Las Vegas, NV:

¢ New Orleans, LA:

© Phoenix, AZ:

o St. Louis/
Cape Girardeau, MO:

* Sacramento/
Winters, CA:

(281) 391-7283
(816) 524-9900
(702) 221-2700
(985) 882-9111
(602) 257-4588

(573) 332-8312

(530) 795-4400
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