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A Little about us...

e The Plantmix Asphalt Industry of Kentucky
(PAIKY) is a trade association representing the

interests of the asphalt paving contractors and
related companies in the state

e Established in 1938, PAIKY has grown from 8

to 32 members who operate over 140 asphalt
plants and serve all



Asphalt Industry in Kentucky



Available Resources

Visit our website at
WWW.paiky.org

Technical Resources
— Pavement Design Tools
— Educational Information

Calendar
Newsletters




Market Trends — KYTC Asphalt Index
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Porous Pavements are different

e Conventional
Pavements

— Build a “roof” and do
everything possible to
keep the water out!

e Porous Pavements
— Let the water through!



Presentation Outline

Overview of Porous
Asphalt Pavements

Benefits and Applications
Quantity and Quality
Design Considerations
Construction Practices
Kentucky Projects



What are Porous Pavements?
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Cross Section Diagram

Open-Graded Asphalt ~ 2 12" =—— <
Aggregate Interlayer ~ 1 — 2" Thick —

Clean Uniformly Graded Crushed
Aggregate (#2's or #3’s) with 40% —»{
Voids — layer thickness ranging
from 18 inches to 3 feet

\
Non-Woven Geotextile Fabric —"

Uncompacted Soil Subgrade >




Why are they needed?

e New stormwater
regulations

— Reduce volume

— Limiting impervious area

— Taxing runoff

e Sustainability
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EPA MS4 Stormwater Program

e “Applicable controls
could include
preventative actions
such as protecting
sensitive areas (e.g.,
wetlands) or the use of
structural BMPs such as
grassed swales or
porous pavement.”




*Reduces Infiltration
eIncreases Direct Runoff
eIncreases Pollutants

LAND DEVELOP
HYDROLOGIC CYCL




Undeveloped Land



After Development



The Problem

More development leads to more impervious
surfaces which leads to more runoff

Detention basins and retention ponds require
additional land

Flash Flooding

Suspended solids and other chemicals wash
into our



Porous Pavements offer benefits
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“First Flush” Example



Water Quality Benefits
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New Hampshire Stormwater Center

Ref: University of New Hampshire Stormwater Center 2007 Annual Report



Water Quality Research

e The asphalt lot has
demonstrated excellent
performance in terms
of water quality

e Consistently exceeds
EPA’s recommended
level of removal of
suspended solids

Ref: University of New Hampshire Stormwater Center 2007 Annual Report



A tool in the toolbox...

POROUS APPLI(@




Porous Applications

e Parking Lots

— The majority of the focus on porous pavements
has been in parking lots

e Recreational Facilities and Paths

— These facilities are very suitable for porous
pavements

e Roads

— Its possible but there are and
limitations



Typical Porous Parking Lot




Recreational Facilities




Roads in Oregon




Porous Pavement Considerations

DESIGN




Pavement Design

* Typically not designed for traffic... designed for
a rain event instead

— Traditional pavements consider traffic and
subgrade support materials

— Porous pavements are designed to accommodate
a certain rainfall event
 The anticipated water IS
the primary factor in
thickness of the aggregate section



What about ESALs & CBRs?

e For lightly loaded parking lot facilities (passenger
cars and trucks), a porous pavement will be over-
designed in terms of structural thickness
requirements (largely due to the thick stone
reservoir layer needed to retain the storm water)

 Porous pavements can be utilized where some
truck traffic is anticipated but require some
additional thickness and special considerations



Minimum Thickness
Recommendations




Site Considerations for Success

Location, location, location

Hydrology

Soil infiltration rates

Depth to bedrock and seasonal water tables

Slopes — bottom of the infiltration bed needs to
be flat

Look for opportunities runoff from
nearby impervious areas bed to
minimize stormwater structures



Pick the Right Application

Figure 2: Example Hydrologic Soil Group Map
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Hydraulic Design

Required Bed Depth, Inches

35
30
25
20
15
10

Bed Depth Requirement for Zero Discharge
Infiltration Rate = 0.1 Inch/Hour

12 24

36 48 60
Time, Hours

2 Year/24 Hour Storm Pavement Only

100 Year/24 Hour Storm Pavement Only

2 Year/24 Hour Storm 1 Acre Porous + 1 Acre Impervious

100 Year/24 Hour Storm 1 Acre Porous + 1 Acre Impervious

72




Modeling

SCS Curve Number (CN)
method most common

Use CN=98 (standard
for pavement)

— Route runoff through
stone recharge bed

Rainfall

— Typical designs for 6
month/24 hour storm

— Conservative design for
20 year/24 hour storm



Design with Flat Recharge Beds

Bottom Must Be Flat

Minimize Excess Stone

Maximize Infiltration Area

Wasted Stone

Less Infiltration Area at Low Depth




e Limitto 5%
— Conventional
pavement can

be utilized on
steeper slopes

e Terrace

— Utilize when
necessary

Slopes

Outlet Structure for Excess Flow

Overflow
Weir

Outlet

Maximum 5%

Overflow
Weir

Outlet

Perforated Pipe:

Maximum 5%

TSN R

35



Frost Depth

e Previously recommended that the bottom of
the recharge bed exceed the depth of frost
penetration

 There is limited research on this issue —
performed at the University of New
Hampshire (UNH)

— UNH conservatively of the
bed be 65 percent of the




Water from other Impervious Areas



Alternate Path and Overflow
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Slow Infiltration?

e Recharge bed
should drain in
72 hours

e Can send
swales, etc. if

needed

Outflow to
Other BMP

-

Overflow
Weir



Example of Reduced Infiltration

DIRECT RAINFALL

4 3 3

OPEN EDGE DRAIN

WATER QUALITY
SWALE

H-20 RATED CAST
IRON GRATE

—— RUNOFF IF IMPERVIOUS

40" - 48" TO WATER TABLE -

ROOF LEADERS SHOULD BE
EXTENDED INTO THE RETENTION
BED WHERE POSSIBLE




Unpaved Edges




Similar Design for Paths

¥

Porous Asphalt

? ~+—— Perforated drains at low points

ed

Stone b




Paths with more storage

Porous Asphalt

Stone bed

'\ Terraced with earth berms. . ;

.. ECLy orimpermeable liner. divider,
G for morestorage:

Geotextile “—— Perforated drains at low points




Design of Open-Graded (Porous) Mix

e Utilize an open graded
friction course asphalt
mixture

— 16-18 percent air voids
— High asphalt content

e Bump the PG Binder
grade from 64-22 to a
PG 76-22 for durability

— Produce at lower plant

temperatures to prevent
draindown



Surface Texture



Porous Pavement Considerations

commucno%




Site Planning

 Plan to build LATE in the construction process
— Wait until all the “dirty work” is done

— Wait until vegetation is established or keep runoff
controls in place until established

— Excavate to within 1 foot of the planned elevation
during construction and then to the
planned depth when

e Use equipment with a soft and do
not intentionally compact the subgrade



Bed Excavation



Non-woven Geotextile



Stone Recharge Bed



Aggregates

Crushed

Clean with low
percentage of fines
(wash if needed)

Single-size
#2 for recharge bed
— 40% void space

#57 or #9’s for choker
course

NO DGA or CSB!



Choker Course Completed



Paving

Utilize conventional
paving equipment and
techniques

Recommend track paver

Stability on aggregates
may be an issue

Typically pave at cooler
mix temperatures than

with convention mixes
Production will be less



Paving on the Recharge Bed




Compaction (“Seating”)




After Compaction

Limit traffic for 24 hours

— Open graded mixtures are more tender and may
require additional cooling time

Keep sediment controls in place until
vegetation is established

Don’t use sand or ash for snow and ice
removal

Don’t seal the parking lot!



Educational Signs




Examples

KENTUCKY PRO@




Sanitation District #1 - Covington



Murray State University

Photo taken Photo tak
in 2004 QL0 RaiEll
in 2009




City of Georgetown




Small Parking Lot in Georgetown



Covington Park and Ride



TANK Park & Ride



Georgetown Fire Station




Performance During Rain Events




Seminars and Demonstrations




Porous Video



How are they different?

POROUS ASPH“ —




Porous Pavement Cost Factors

Additional cost in the
excavation (if a cut job)

Additional cost in thick
rock layer

Porous Asphalt Mixture is
more expensive than
conventional mixtures
due to high asphalt
content and PG 76-22

Low production adds cost
Annual maintenance

e Don’t compare pavement
costs alone

e Consider cost and space
savings versus retention
ponds



Cost Analysis

e UK Graduate Student recently completed a
Capstone Design Project entitled:

— “Cost efficiency of porous asphalt to reduce
stormwater runoff from paved impervious
services for the Fayette County”

 Provided an example of a doctor’s office with
50 parking spaces with a total of 25,000

square feet in parking area



Cost Analysis

* Prices can vary widely based on the depth of
the stone layer and the production rates for
the specific project. Findings for the 25,000 sf
parking lot were as follows:

— Porous asphalt parking lot @ $S4.54 per square
foot (includes fabric, stone, & asphalt) = $113,500

— Conventional Parking Lot @ $3.08 per square foot
(includes fabric, stone, & asphalt) = $77,000



Additional Resources




CONCLUSIONS e




Tool in the Toolbox

Porous Asphalt Pavements offer a good
alternative to conventional storm water
mitigation

Site conditions must be right and properly
designed

Protect pavement after construction

Properly designed
pavements have a history
performance for 20+ years



LEEDs Green Building

e Porous Pavement can be utilized
to obtain LEED credits for
stormwater management

e Additional LEEDs credits are
available for:

— Open graded mixtures mitigate
heat-island effect

— Recycled Asphalt Pavement (RAP)
is commonly used by contractors

— Warm Mix Technology
e Asphaltis Green!




Brian K. Wood, P.E.
Email: brian@paiky.org

QUESTIONS?




