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October 20, 2016

12th Annual North Country 
Stormwater Conference & 

Tradeshow

Lake George
NYSDEC Porous Pavement, Pot-hole Proof 
Pavement and Advancing the Technology

Beach Road and the NYSDEC Lake George Beach
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Roadway & Parking Facility Previously Drained 
Directly to the Lake

Impaired Waterbody– Chlorides, Road Pollutants, Silt, Urban Runoff

Roadway & Parking Facility Previously Drained 
Directly to the Lake

Impaired Waterbody – Chlorides, Road Pollutants, Silt, Urban Runoff
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Targeted Pollutants and Their Sources

Automobile By-Products
Chlorides - Salt

Sediment

Three Segments of the Corridor

West End

East End
NYSDEC
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Vegetated Swales
Pre-Treatment
Helps Preserve Primary 
System
Turf Lined or Planted

Rain Gardens
Provide Filtration
Reduce Runoff Volumes
Aesthetically Pleasing
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Stormwater Planters

Green 
Roofs

Maintenance
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Three Segments of the Corridor

West End

East End

Ponds – No
Swales – Yes
Sheet Flow - No
Sand Filters – Yes
Rain Gardens – Yes
Green Roofs – No
Stormwater Planters – Maybe
Infiltration – Yes
Proprietary Structures – Yes

NYSDEC

Porous Pavements
• Parking areas, access roads, walkways, driveways, 

cul-de-sacs, urban and suburban Lower Speed roads 
(30 mph), …….No Contaminated sites

Porous AsphaltPorous Asphalt
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Porous Pavements
• Parking areas, access roads, walkways, driveways, 

cul-de-sacs, urban and suburban Lower Speed roads 
No Contaminated sites

Poured in Place Porous ConcretePre-Cast Porous Concrete

Precast Porous 
Paver Systems

Rennselaer City Hall  
Pave Drain
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• Groundwater recharge augmentation 
• Runoff Reduction
• Effective pollutant treatment for solids,  metals, 

nutrients, and hydrocarbons
• Little to No Closed Drainage System Needed
• Safety Improvements – Glare, Road Spray
• Reduced Hydroplaning – Friction When wet 
• Reduced de-icing Materials – Reduced Black Ice
• Less Susceptible to Frost – No Capillary Action
• Noise Reduction

Porous Asphalt Pavement - Why ??

Beach Road / DEC Facility Section
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Beach Road System
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West End - Porous Pavement

West End

NYSDEC
East End

West Brook

Infiltration tests show Avg. 
of 3” per hour

Beach Road Section
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Stone Courses

Reservoir Course

100% 
Fractured 

4A’s
2” to 3”

Begin with the Foundation
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Specifications

# 1 A
1/4”

# 1
3/8”

# 2
3/4”
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Item 4# 3
1 ¼” to 1 ½”

# 2
3/4”

Stone Courses
Test Panel #1 - August 2012

4A Gradation - OK 

Placed Choker 
Course on One Half

Since a Test Section..  
the Gravel was 
Allowed to Remain
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Choker 
Course

No Choker 
Course

Test Panel #1 - August 2012

Stone Courses
Test Panel #1 - August 2012

1

2
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Test Panel #2 - April 2013

No Choker Course – Contractors Option
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Test Panel #2 - April 2013

No Choker Course – Contractors Option

NYSDEC $M Beach Facility Reservoir Course - October 2014
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CHOKER Course Installed
Ready to be paved

Not Quite Ready, 1 more Vibratory Roll 
Needed - 10-13 Ton Double Steel Drum
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Ready to be Paved – Choker Course Installed       
NYSDEC $M Beach Fall 2014 

Choker Course / Reservoir Stone Change
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70 % to 80% - Choker Course 
30% to 20%  - Reservoir 

Choker Course Too Thick
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Project where Choker Course was 
4” Thick – Not Desirable

Rutting of Choker Course Installed Too 
Thick (i.e. 4”)
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ASPHALT

PG 76-22ER (64E-22) 
with Fibers
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ASPHALT
NYSDEC Beach Porous Asphalt

2,500  Tons Top
4,700 Tons Binder (Base) 

Beach Road Porous Asphalt

2,100  Tons Top
3,800 Tons Binder (Base) 

Polymer Additive / Fibers
Styrene – Butadiene – Styrene (SBS)

2 - 6% by Weight Added to Asphalt Binder

Mineral Fibers – basalt, sometimes Cellulose is used.  Control 
Drain Down – 0.3% to 0.6% by Weight Added at Dry Mix Stage
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Initial Testing
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Sample Cores
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Air Void % = (Gmax - Gtest)  /  Gmax

Gmax = Theoretical Maximum Specific Gravity
• Based on Laboratory Test of Mix – Max Density
• Rice Number (named after James Rice)

Gtest = Test Specimen Specific Gravity
• Lab test of Cores

Specific Gravity

Used to Verify In-place Mix and Calibrate Density Meters
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Top Course

TOP  COURSE 
Variances

Air Voids = (Gmax-Gtest) / Gmax

RICE #

GmaxGtest

TOP  COURSE

Specific Gravity
Results of First Test Panel 

Inconsistency in Asphalt Content

15.5%, 10.1%, 7.6%, 8.6% 
Others Correct at  5.9% - 6.2%

Aggregate Gradation Variations

Data = Unreliable 

Solution  - Increase Dry Mix Time by 10 to 15 seconds during 
Production to Avoid Asphalt Clumping on Fibers
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Improperly Mixed Fibers

Improperly Mixed Fibers
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2nd Test Panel - Gauge Calibration

Gmax = 2.52 for Mix (from Plant) 

Gtest

Gtarget = 2.52 – (19% x 2.52) x 62.4
Minus the Correction Factor =  

x 62.4 = 1 Minus 
Gauge =

Lab Results

Field Tests Correction  Factors

Asphalt Drain Down
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Production, Transit and Placement
Temperature

Production, Transit and Placement
Temperature
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Asphalt Drain Down

Video Asphalt Drain Down
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Production, Transit and Placement
Temperature
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Asphalt Drain Down
PG 64-22 P 
w/ ER 60%

PG 76-22 P
w/ ER 60%

BINDER

TOP
Fibers Spec 
=0.4% +/-
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Production, Transit and Placement
Temperature

Compaction 
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Rolling Temperature – Critical !

Rolling Temperature – Critical !

• Ambient Temperature 50 to 70 degrees F.

• Ideally  - Wind – 0 to 3 mph

• Beware - Asphalt surface cooling to quick

• No Paving Top Course under 50 degrees  F.

• Cooling time to Finish Rolling = Approx. 2 hours 
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Rolling Temperature – Critical !

• Binder Course – 200 - 245 F.
• Top Course – 200 - 220 F.
• Finish Rolling  - 110 - 140 F.  - Top, 

- 140 – 150 F. - Binder

• 4 to 6 Passes with 10 to 13 Ton Roller OK (Static)
• Increases in Density of 1 to 2 lbs/CF up to 5 passes

• Density Spike of 4 to 5 lbs/CF at 140 F.

• 1 to 3 Passes with 3.5 to 5 Ton Roller to Finish

Rolling Temperature – Critical !
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Rolling Temperature – Critical !

Quality Control  
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Gmax = 2.xx for Mix (From Plant each day ) 

Gtarget = 2.xx – (19% x 2.xx) x 62.4  lb/cf - Correction Factor for Each Meter   
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Quality Control  

Cones to Mark Roller Limits
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Permeability 
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Beach Road System SafeguardsProtect your Investment 

Beach Road System Safeguards
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Beach Road System Safeguards

Beach Road System Safeguards
Offsite Contamination Protection

Flanking Structures
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Beach Road System Safeguards

Flanking Structures

72” Existing Pipe

Stormwater
Treatment System

Lateral “Support”
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Protection
Walls, Buffers, Windbreaks

Limit Access to Beach
“Sand Break”

Aesthetics
Limit Access to Lake
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Protection
Walls, Buffers, Windbreaks
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Coatings
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$M Beach Lake George – October 2014

Stormwater Treatment
• Infiltration Chambers  
• Rain Gardens 
• Bio-retention
• Vegetated Infiltration Swales
• Porous Asphalt (3 Acres)
• Pre-cast Porous Concrete
• Hydro-dynamic Separator
• Underdrain Infiltration System

Drain from Impervious Areas to Linear Raingardens and Infiltration Chambers
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Primary Treatment to 
Underground Infiltration

Overflow goes to Reservoir 
Layer Under Pavement

“Existing Soil” was placed 
a year earlier – Sandy 

Organic Mixture  

“Vegetated Infiltration 
Swale”
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NYSDEC Lake George Beach Facility

Backup Systems to 
Porous Asphalt
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Auxiliary Parking Area

Auxiliary 
Parking Area

Auxiliary Parking Area
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Auxiliary Parking Area

Auxiliary Parking Area
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NYSDEC Project Total Crushed Stone

15,000 CY Crushed Stone
405,000 CF
30,375,000 pounds (40% Air Voids)

Compare to 
45,562,500 pounds (10% Air Voids)

Savings of 7,600 Tons = 380 truck loads
Savings in Trucking Fuel = 4,500 gal. of Diesel
Savings in Mining, Crushing, Handling = 

Invasive Species Washing & 
Inspection Station
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Courtesy Lake George Association

Invasive Species

Zebra Mussels

Asian Clams

Also: 

Chinese Mystery Snail
Spiny Water Flea
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NYSDEC Lake George Beach Facility

Invasive Species Washing / Inspection Station

NYSDEC Lake George Beach Facility

Invasive Species Washing / Inspection Station



10/21/2016

61

NYSDEC Lake George Beach Facility

Invasive Species Washing / Inspection Station

NYSDEC Lake George Beach Facility
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NYSDEC Lake George Beach Facility

NYSDEC Lake George Beach Facility
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NYSDEC Lake George Beach Facility

NYSDEC Lake George Beach Facility



10/21/2016

64

Steel “Gutter” 
Broom 

Steel “Gutter” Broom will damage 
Porous Concrete Surface 

NYC 
Sanitation 

Department

Back Pack Blower

Effective during 
construction



10/21/2016

65

Billy Goat 
Walk Behind

All Terrain Maintenance 
Vacuum Equipment 
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Regenerative Air VACUUM Sweeper

Gutter Broom’s are Inappropriate for porous 
pavement and act to drive sediment into pores
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All Terrain 
Litter Vacuum 

“Spring Clean-Up”

Mechanical Broom Sweepers
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Mechanical 
Vacuum 
Sweeper

Sweeper Types

Mechanical Sweepers

Vacuum Sweepers

Regenerative Air 
Vacuums / Sweepers

They effectively remove gross pollutants and large debris 
(i.e. appropriate for spring clean-up), dirt and fine particles 
are actually forced into cracks by the broom head.   The 
broom also tends to “push” the finer particles creating large 
amounts of dust.   Mechanical broom sweepers are not 
typically recommended for porous surfaces. 

Vacuum sweepers utilize a windrow broom to push debris 
over to a vacuum suction nozzle.  Only a small area is 
actually vacuumed, the majority of the pass is swept with a 
broom (creating the potential for dust).  Vacuum sweepers 
are acceptable for use on porous surfaces. 

A controlled jet of air is directed into the cracks to dislodge 
dirt and fine particles. At the same time, a debris pick-up 
head vacuums particle across the entire length of the pass.  
Because there are no internal brooms and they utilize a 
closed loop system, dust is minimized.  Regenerative Air 
sweepers are an acceptable method for  maintaining porous 
surfaces. 
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“Spring 

Clean-up”
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• Recommended for use on porous 
pavement.

• Effective at removing trash, dirt 
and fine particles from surface.

• Closed loop, brushless system 
reduces dust.

• A controlled blast of air dislodges 
debris and fines from the porous 
surface while the pick-up head 
vacuums the material.

Regenerative 
Air Sweepers
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Focused Cleaning

B.I.R.D.
Bunyan Infiltration Restoration Device
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STORMCRETE®

Can be removed and backwashed 
to “regenerate” and REUSE

Each precast porous 
segment is REMOVABLE

and REUSABLE

Modular Precast Porous Concrete 
Stormwater System
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Boat Launch
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Environmental Challenges
Historic and Cultural Resources

Impact Avoidance – Spanning the Resource

A spear Point displayed at New York 
State Museum where some of the 
dozens of findings are displayed with 
some dating back to approximately 
8,000 B.C. 

According to museum officials,  this 
Spear Point artifact is estimated to be 
8,000 years old.
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Environmental Challenges
Historic and Cultural Resources

Impact Avoidance – Spanning the Resource

Existing Road Section

Artifact Zone

Artifact Zone

Porous Asphalt Road Section

Geo-Grid

Build Going Forward 
and Sides

NO 
Machinery

NO 
Machinery

Artifact Zone
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Environmental Challenges
Historic and Cultural Resources

Impact Avoidance – Spanning the Resource

Federal Highway Administration – Section 106
SHPO, Native American Resources, NYS Museum 

Environmental Challenges
Historic and Cultural Resources

Impact Avoidance – Spanning the Resource
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Use of Synthetic Materials

Use of Synthetic Materials
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Use of Geotextiles

Geotextiles

SUNY Albany 
August 2015
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Frost Heave  - 03/05/ 2015 – Project Specifics Unknown  

Frost Heave  - 03/05/ 2015 – Project Specifics Unknown  
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Frost Heave  - 03/05/ 2015 – Project Specifics Unknown  

Beach Road – March 2015

Moving Forward 
Frost Resistance
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Beach Road – March 2015

Beach Road – March 2015
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Isolated location Beach Road Centerline Joint Close-up
No Action Necessary – March 2015

Conventional Pavement Section  - East Side Beach Road 
Frost depth = 5’+ (March 2015)
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NYSDEC - $M Beach Reservoir Stone beneath both Porous & 
Conventional Pavement – October 2014

Village of Green Island
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Village of Green Island

Village of Green Island

Green Island – November 17, 2015
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Village of Green Island
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Village of Green Island

Maintenance

Expect Continued Improvements 
in Maintenance Options and 

Equipment 

• Design Offsite Protection 
Systems into your project

• Maintain Vegetated Areas
• Vacuum  2 - 3 X / Year
• Slope Vegetated Areas 

Away from Roadway
• Use Sod to Establish Turf
• Education – Public and 

Municipal
• Deep Clean Promptly if 

Accident Occurs

Vacuum
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Maintenance

Questions ?
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Thomas Baird, P.E.

Barton & Loguidice, D.P.C.

10 Airline Drive
Suite 200

Albany, NY 12205
(518) 218-1801

tbaird@bartonandloguidice.com

PDH Questions

• A Porous Pavement systems may NOT be 
advisable when: 

a. It is Adjacent to a Contaminated soil site
b. Operating Speeds are over 45 mph 
c. Proposed for use at a fueling station
d. Installed adjacent to a Desert
e. All of the Above
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PDH Questions

• How many Acres of Porous Asphalt was 
Installed at the NYSDEC Lake George Beach

a. 11.0
b. 26.0
c. 3.0
d. 0.0

PDH Questions
• At what ambient air temperature range is it 

recommended to place and finish Porous Asphalt?

a. 85 to 100 degrees Fahrenheit 

b. 30 to 40 degrees Fahrenheit

c. 867 5309 Call Lorenzo 

d. 98.6 degrees Celsius

e. 50 to 70 degrees Fahrenheit 
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• Applying a Choker Course Can help you 
accomplish which of the following:

– Get Arrested 
– Seal off the Lower layers
– Win a Cage Fight
– Stabilize the larger stone course or courses 

PDH Questions

PDH Questions

• True or False

Geotextiles and other Geosynthetics require careful 
Attention to Detail for proper performance
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PDH Questions

• The Pre-cast Porous Concrete Used was Cured 
for how many days before arriving on-site

a. 7 days
b. 2 days
c. 6 months
d. 28 days

PDH Questions

• True or False

• The lower the Asphalt Mix Temperature, The 
likelihood the project will have a higher 
quality Porous Asphalt. 
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PDH Questions

Name Two (2) Invasive Species Threatening Lake George

Zebra Mussel

Asian Clam

Chinese Mystery Snail

Spiny Water Flea


