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Demonstration Project - Lake George, NY

NYSDEC Impaired Waterbody (303d)

Chlorides, Road Pollutants, Silt, Urban Runoff



Targeted Pollutants and Their Sources

Automobile By-Products
Chlorides - Salt

Sediment



Roadway and Parking Areas Previously Drained 
Directly to the Lake

Before:

Impervious = 8.7 Acres

Pervious = 1.5 Acres

After:
Impervious = 5.6 Acres
Pervious = 4.6 Acres 

Change from 15% to 45% Pervious

NYSDEC = 10.2 Acres Total Area



After:
Impervious = 1.2 Acres
Pervious = 2.8 acres

Change from  3% to 70 % Pervious

Before:
Impervious = 3.9 Acres
Pervious = 0.1 Acres

Beach Road = 4.0 Acres Total Area

Roadway and Parking Areas Previously Drained 
Directly to the Lake



Lake George

• Local Drinking Water Source 
• Economy Dependent on Seasonal Tourism
• Real Estate at a Premium
• Construction Only September 15 to May 30

Area = 45 Sq. miles

Length = 32 miles Width = 1.3 miles avg. 

Depth = 196’ max, 70’ avg.



Green Methods 
Vegetated Swales

• Used for Pre-Treatment
• Helps Preserve Primary System
• Turf Lined or Planted



Other Green Methods - Rain Gardens

• Provides Filtration
• Transpiration
• Evaporation
• Reduces Runoff Volumes
• Aesthetically Pleasing



Other Green Methods 
Stormwater Planters / Bio-Retention



Green 
Roofs

• Very Successful Applications
• Not really Applicable for 

Transportation Projects



• Groundwater Recharge, Runoff Reduction

• Effective Pollutant Treatment for Solids, Metals, 
Nutrients, and Hydrocarbons

• Little to No Closed Drainage System Needed

• Safety Improvements – Glare, Road Spray

• Hydroplaning – Friction Retention When Wet 

• Little to no Black Ice - Reduced de-icing Materials 

• Less Susceptible to Frost – No Capillary Action

• Noise Reduction – 1 dba to 3 dba

Porous Asphalt Pavement - Why ??



• Typically Parking areas, Low Volume, Low Speed Roads

Porous Asphalt

Similar to Open Graded 
Asphalt Courses

Permeable Base Course
NYSDOT (10FX)

Not used in Higher 
Traffic Volume, > 35 
MPH or Heavy Truck 

Applications



Heavy Duty Design



Heavy Duty Design



Sediment 
Formed
Delta

NYSDEC
Forest Preserve

Off-Site 
Sand and 

Salt

Application Cautions

Roadway Grade



Grade = 12.75%

Grade = 5.75%

Maximum Grade for 
Porous Pavements = 5%

Grades between 2% and 5% 
require internal check dams

Application Cautions

Roadway Grade



• Not Recommended for Tight High Turnover Parking Lots 

• Angle Parking Recommended or use Wide Driving Lane 20’+ 

• Caution use on Approaches to Traffic Signals

• Pre-Filter off-site Runoff  to the Pavement

• Assess Possible Contamination and Damage Sources

• Review Stone Course to be paved on Before Construction  - Rutting 

• Not Recommended for Public Parallel Parking 

Application Cautions

• 18’ Min Driving Lane with 9’ wide parking spaces if possible

• Strong Maintenance Commitment in Place

• ALL Elements of the Specifications can be a Pitfall if Not Followed

• No Medium or Heavy Trucks – Can if Only Straight Through Movements



• Not Recommended for Tight Parking Lots Poor Design Example

• 15’ Driving Lane
• Many Maneuvers
• High Turnover Rate

Application Cautions

• Use an 18’ Minimum Driving Lane

Parking Can be Challenging for Drivers



Application Cautions – Good Examples
• Use Angle Parking Whenever Feasible  

18’ Driving Lane
9’   Wide spaces
19’ to 24’ Deep
One Way Traffic

22’ Driving Lane
8.5’   Wide Spaces 18’ Deep
Passenger Cars Only

• Use Wide Driving Lanes • Wide Parking Spaces 

Good Design ExampleGood Design Example



Public Parking Challenges 

Application Cautions



• Assess Possible Contamination and Damage Sources
• Pre-Filter off-site Runoff  to the Pavement

Application Cautions



Beach Road System Safeguards

Beach Road – August/September 2011 
Hurricane Irene / Tropical Storm Lee



Beach Road – August/September 2011 
Hurricane Irene / Tropical Storm Lee

Beach Road System Safeguards



University of New Hampshire Model

 

Choker Course: 4”-8” (10 – 20 cm) minimum 
thickness of ¾” crushed stone 

 

Pervious pavement: 4-6” (10 - 15 cm) of porous asphalt 

Filter Course: 8” - 12” (20 - 30 cm) minimum thickness of subbase 
(aka. bank run gravel or modified 304.1) 

 

Native materials 

Filter Blanket: intermediate setting bed: 3” (8 cm) thickness of 3/8” (1 cm) pea gravel 

Reservoir Course: 4” (10 cm) minimum thickness of 3/4” (2 cm) crushed stone for 
frost protection, 4-6” (10-15 cm) diameter perforated subdrains with 2” cover 

Optional-Liner for land uses where infiltration is undesirable  
(e.g., hazardous materials handling, sole-source aquifer protection) 

“Layers” in NH Model Not Feasible for Beach Road in Lake George

• Not Essential for the project’s Targeted Pollutants 
• Short Construction Season to install multiple layers (Winter construction only)
• Higher than Normal Risk for Sediment Damage in Severe Weather Conditions
• High Water Table Adjacent to Roadway – Lake Driven Hydrostatic Pressure



No Sand Layer

Beach Road System Safeguards



No Sand Layer

Beach Road System Safeguards



IF Sand Layer

Beach Road System Safeguards



Beach Road System Safeguards
IF Sand Layer



VACUUM

Beach Road System Safeguards
IF Sand Layer



VACUUM

Beach Road System Safeguards
IF Sand Layer



Beach Road System Safeguards

Power Wash

IF Sand Layer



Beach Road System Safeguards

Power Wash

IF Sand Layer



Beach Road System Safeguards

Clogging Layer
Lost Storage Capacity 



Beach Road System Safeguards

Power Wash

No Sand Layer



Beach Road System Safeguards

Slower Infiltration  
Maintain Adequate Storage Capacity 

No Sand Layer



Beach Road System Safeguards
Offsite Contamination Protection

Flanking Structures



Beach Road System Safeguards

Flanking Structures

72” Existing Pipe

Stormwater
Treatment System



What Contamination is Possible ?

• Tree Leaves
• Stormwater Runoff from Woods



• Review Stone Courses to be Paved on - Rutting 

Application Cautions



Stone Courses



Reservoir Course

100% Fractured 
NYSDOT 4A’s

(+/- AASHTO #2)
WASHED

Stone Courses



Choker Course

100% Fractured 
NYSDOT #2’s

(+/- AASHTO #57)
WASHED

Stone Courses



Stone Courses
¾” Choker Course 
Compacted into 

NYSDOT 4A’s
All WASHED

Reservoir Course



Stone Courses



Construction 
Late Winter 2013

Stone Courses



Construction April/May 2013

Stone Courses

Stone Courses



NO ! – 1” to 1.5” Max. (Before Rolling)

Most Often Design Issue



Test Panel

1000 SF =  10’x100’

Density Gauge 
Testing 

6” Diameter Cores

Porosity Test
20   gal/minute

Paid under Separate Item Number (EA)

Practice Session(s) for 
Contractor,  Inspection 

Team, Owners  



Stone Courses

Test Panel #1 - August 2012

4A Gradation - OK 

100% Fractured - NO

Placed Choker Course 
on One Half of Section

Since a Test Section..  
the Gravel portions 
were Allowed to 
Remain



Choker 
Course

No Choker 
Course

Test Panel #1 - August 2012



Test Panel #1 - August 2012

1

2

3

Significant 
Displacement
Lots of Hand 

Work

Stone Courses



Test Panel #1 - August 2012



Reservoir Course – 4A’s

No Choker Course – Contractors Option

Test Panel #2 - April 2013



Not Quite Ready, 1 more 
Vibratory Roll Needed - 10-13 

Ton Double Steel Drum



Ready to be Paved – Choker Course 
Installed – NYSDEC $M Beach Fall 2014 



70 % to 80% - Choker Course 
20% to 30%  - Reservoir 



70 % to 80% - Choker Course 
20% to 30%  - Reservoir 



Geotextile

Basic Installation



Reservoir Course

Geotextile

Basic Installation



Reservoir Course

Geotextile

Spread Choker Course
1” to 1.5”

Basic Installation



Reservoir Course

Geotextile

10 to 12 ton 
ASPHALT Roller 
On Low Vibrate

2 to 3 Passes
Visually See
70% Choker

30% Reservoir



Reservoir Course

Geotextile

Basic Installation



Choker Course Too Thick



Choker Course 4”-6” Thick 
Not Desirable



Rutting of 4”- 6” Thick Choker Course 



Specifications

0.25%

0.25%



Testing In Lab at Quarry 

0.25% passing #200 Sieve 

Reasonably Achievable 
using the Washing Setup 

Specification Modified for Future Projects

Clean ?  Washed ?

When Loading Trucks from Quarry Pile, 
Only Scoop from the Upper 2/3 of the Pile

Rule of Thumb:

0.25%

0.25%



PG 76-22ER (64E-22) with Fibers

ASPHALT



Beach Road Test Panel #1 



2.36 mm



Notice Anything Wrong Here ?



Project Designed with No Top Course



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

2% to 6% by Weight - Added to Asphalt Binder

Varies with Grade of Original Crude



Fibers
Basalt, Cellulose, Blends including Aramid

• Help Control Drain Down
• Added at Dry Mix Stage Can be 0.3% to 0.6% by Weight

Rule of Thumb:

MUST Increase Dry Mix Time By 20 seconds



BASE or Binder Course

BASE COURSE



Top Course

TOP  COURSE 
Variances

Air Voids = (Gmax-Gtest) / Gmax

TOP  COURSE

Beach Road Test Panel #1 



Top Course



Density/Air Void Ratio Issue & Solution

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?    No.
Draindown ? – No.

Issue was due to Clumping of the Fibers          

Solution - Increase Dry Mix Time by 15- 20 seconds during 
Production to better distribute the fibers

Data = Unreliable 



Improperly Mixed Fibers



Improperly Mixed Fibers



Top Course

Test Panel #2 - April 2013



Test Panel #2 - April 2013



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



Base Course Test Placed 7.5” Loose
6” Rolled



Fiber Alternative
Warm Mix Asphalt



Production, Transit, and Placement 
Temperature



Production, Transit, and Placement 
Temperature



Production, Transit, and Placement 
Temperature

• Surface Temperature Not Valid 
for Initial Truck Acceptance 

• Obtain Avg. Temp from below 
surface “crust”

• Use Internal Thermometer on 
first few loads

Rule of Thumb:
Expect a 40 - 60 degree difference 

Between Surface and Internal 
Temp on the Placed Mat





Production, Transit, and Placement 
Temperature

EASY -> CALIBRATE TEMP. DEVICES IN ICE WATER 
AND BOILING WATER

Watch out for the roller

Rule of Thumb:





Draindown



Production, Transit, and Placement 
Temperature



Production, Transit, and Placement 
Temperature



Asphalt Drain Down



Video Asphalt Drain Down



Production, Transit, and Placement 
Temperature



From Driving Lane
From Center of 
Parking Space

Asphalt Drain Down

3” 4”

Placed at 5” (Loose) 

Forensic 
Project



Asphalt Drain Down



Asphalt Drain Down

Estimated Placement Temperature 350*F +



Lake George Asphalt Drain Down Test
PG 64-22 P 
w/ ER 60%

PG 76-22 P
w/ ER 60%

BINDER

TOP

Fiber Spec Was 
0.4% +/-



Careful Cleaning Plant Between Batches



Careful Cleaning Plant Between Batches



Rolling 



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.
(Colder Weather Paving Process is Different)

• Hot Weather and Cold Weather Rolling  

❑ Heavy Water Usage

• Cooling time to Finish Rolling = Approx. 4 hours 



• Binder Course – 200 – 240 (260 F. Cooler air temps)

• Top Course – 200 - 240 F.

• Finish Rolling  - 110 - 140 F.  - Top, 

- 140 – 150 F. - Binder

• 4 to 6 Passes with 10 to 12 Ton Roller OK (Static)

• Increases in Density of 1 to 2 lbs/CF up to 5 - 6 passes

• Density Spike of 4 to 5 lbs/CF between 120 and 140 F.

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

Rolling Temperature – Critical !



Rolling Temperature – Critical !

Must Make Two (2) Passes with 10 -12 Ton Roller 
Between 110 and 140 Degrees F.

Once Top Course is 100 Degrees F. 

All Compaction, Jointing, and Line Removal Stops 

Even if Vibrated

Rollers to be Operated SLOWLY
Annoyingly Slow 



Rolling Temperature – Critical !





Cones to Mark Roller Limits



Cold Joints

270-290 F

100 F



140o F Min. When existing is Ambient temp.

Temps Equalize at Joint 

Cold Joints



Short Runs – Protect the Base Course



Use of Synthetic Materials



Use of Synthetic Materials



Geotextiles Non-Woven
(Felt-Like)

Use of Synthetic Materials



Geotextiles

SUNY Albany 
August 2015



Frost Heave  - 03/05/ 2015 



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



Frost Heave  - 03/05/ 2015



Lateral Support



What is Missing ?



Lateral Support Missing ----->
Curb Deleted By Project 
Owner to Cut Costs
Edge Cracking 
Creep
Contamination Eminent



Protection

Wall
• Limit Access to Beach
• Sand Break
• Aesthetics
• Limit Access to Lake - Winter



Protection

Vegetative Buffer



Protection

Wall



Protection
Walls, Buffers, Windbreaks



Conventional Asphalt

Porous Asphalt

Protection



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



Regenerative Air VACUUM



Gutter Broom’s are Inappropriate for porous 

pavement and act to drive sediment into pores

../../../Desktop/NYC DOT Demo Projects/Linden Bus and Sanitation Sweeper 05-02-13/Linden Blvd & 204th St Porous Concrete Maintenance 05-02-13.wmv


Mechanical 

Vacuum 

Sweeper



Mechanical 

Vacuum 

Sweeper



Maintenance



B.I.R.D.
Bunyan Infiltration 

Restoration Device



Cold Weather Porous Paving
Less Than 50* F



Cold Weather Porous Paving
Less Than 50* F.

• Must Use Multiple Rollers (3 to 5) Operating Almost 

Continuously

• Lots of Water on-hand

• Must Have Internal and Surface Temps Measured

• Consider Warm Mix Additives

• Keep Haul Time Short

• Use Insulated Trucks, Covers

• Wind Is a Major Concern

• Waste % Goes Up, 2-4 Tons per truck

• Hotter Mix at Plant Not Allowed



Cold Weather Porous Paving

Rule of Thumb:
Expect a 60 - 80 degree difference Between 

Surface and Internal Temp on the Placed Mat



Cold Weather Porous Paving

• Cannot Let Surface drop below 100*

• Surface temp increase of 10-15* 
5 to 8 min. after rolling



Cold Weather Porous PavingCold Weather Porous Paving

• Pave in Parallel Pulls
• Do Not Work Towards the Middle



Cold Weather Porous Paving



Quality Control  

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   



PDH Questions

• A Porous Pavement systems may NOT be advisable when: 

a. It is Adjacent to a Contaminated Soil Site

b. Road Profile or Grade is 5%  

c. Used at a Fueling Station

d. Installed adjacent to a Desert

e. All of the Above



PDH Questions

• Minimum number of Seconds of additional 
Dry Mixing Time Must you add to Porous 
Asphalt when using Fibers

a. 0

b. 5

c. 20

d. 100



PDH Questions
• 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

d. 273 degrees Kelvin

e. 50 to 70 degrees Fahrenheit 



• 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 Geo-synthetics require Careful Attention to 
Detail for Proper Performance



PDH Questions

• What is the maximum thickness of Choker Course that should 
be used in a porous asphalt design.

a. 4”

b. Micro-surface

c. 2”

d. None of the above



PDH Questions

• True or False

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



PDH Questions

• True or False

• Dig Deep when loading 100% Crushed, 
Washed Reservoir, Choker, or Stabilization 
Stone ?



Thomas Baird, P.E.
Barton & Loguidice, D.P.C.

(518) 218 - 1801
tbaird@bartonandloguidice.com

Thank You!
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