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RAP Background

• Asphalt pavement eventually breaks down because of use and
the elements

• Recycled Asphalt Pavement (RAP), aka reclaimed asphalt
pavement or asphalt millings, is aged and weathered asphalt
pavement removed from asphalt roads, parking lots, and other
asphalt-containing surfaces

• Asphalt produced from virgin
material consists of two primary
ingredients:

1. Aggregate (crushed rock) – 90
to 95%

2. Asphalt Binder (a viscous form
of petroleum) – 5 to 10%



RAP Background

• Asphalt pavement recycling has been
practiced since 1915

• The primary use of RAP is hot mix asphalt
- standard practice in most states and
referenced in ASTM International D3515

– The RAP takes the place of
conventional aggregates and is
combined with new asphalt binder.

• RAP is used as granular base or sub-base
in roadways, parking areas, bicycle paths,
shoulders, and driveways.



RAP Background

Facts for North Castle:

• About 93 miles of asphalt-paved roads (about 250,000 tons)

• For an average year, about 5-10 miles of road are repaved 
(13,000 to 26,000 tons)

• In 2020, about 11,000 tons of RAP were stored

• For 2021, about 15-20 miles of road will be repaved

Facts for the US:
• About 3 million miles of roads are

paved
• About 94% of paved roads are

asphalt covered
• About 85% of all airport runways

are asphalt covered
• Over 90 % of parking areas are

asphalt covered
• Asphalt is the most recycled

material (about 100 million tons
per year)

• Local governments are responsible
for about 77% of all roads



National Asphalt Pavement Association, Asphalt Pavement Industry Survey on Recycled Materials and Warm-Mix Asphalt Usage, 2017

RAP Background



Regulatory Considerations

• Solid Waste

– NYSDEC

• Stormwater

– USEPA

– NYSDEC

– Westchester County

• Drinking Water

– USEPA

– NYSDEC



Solid Waste

• In New York State, solid waste regulations are enforced by
NYSDEC under New York Code of Rules and Regulations
(NYCRR) Part 360

• The latest version of Part 360 was enacted in September 2017

– For clarification, NYSDEC issued Enforcement Discretion
letters, most recently in February 2021, to address
provisions of Part 360

According to NYSDEC, RAP storage and reuse by the Town of
North Castle is exempt from solid wastes rules. For two reasons:



Solid Waste - Storage

1. Transfer and storage facilities located at the site of waste
generation or at a location in the State under the same
ownership or control as the site of waste generation, are
exempt from Part 360. For the purposes of this Part, all
locations under the ownership or control of municipal
agencies and departments are considered under the
ownership or control of the parent municipality. (Part
360.14(b)(1))



Solid Waste - Reuse

2. Reuse of RAP is considered a pre-determined Beneficial Use
Determination (BUD) provided that the millings meet a
municipal or State specification or standard for use as in
asphalt pavement or other paved surface if separated from
other waste prior to processing and subsequently processed
and stored in a separate area as a discrete material stream
(Part 360.12(c)(3)(ix))

Conditions for North Castle include:

• RAP must not be stored for more than 365 days prior to
beneficial use

• A report must be submitted to NYSDEC if more than 10,000
tons of RAP are distributed for beneficial use



Solid Waste

Benefits

• No excavation required from
quarries or refineries

• Old asphalt from streets does
not travel to landfills

• Reduces the amount of new
petroleum needed to make
asphalt

• Use of RAP can contribute
directly to LEED credits for a
building project



Solid Waste

• NYSDEC’s overall goal is to reduce
waste disposal by maximizing
waste reduction, recycling and
resource recovery and reducing
the amount of waste destined for
landfills

• NYSDEC achieves this goal
through cooperation with both
local and State governments



Stormwater Regulations

• The Town has a NYSDEC Permit for stormwater discharges known
as SPDES General Permit for Municipal Separate Storm Sewer
Systems (“MS4”)

• MS4 operators are required to comply with certain Minimum Control
Measures. DEC knows that Municipalities engage in numerous
construction, operation and maintenance activities and as such, DEC
requires a municipality to:

– develop operation and maintenance schedules

– select appropriate practices to reduce pollutants of concern

– design operation and maintenance procedures that follow
standard NYS pollution prevention practices

– provide their employees with training in correct operation and
maintenance procedures

• The Town submits an annual report showing it’s compliance with
MS4 requirements



Standard Best Management Practices 
(BMP)

• Proper Storage

• Stockpiling

• Segregation

• Runoff Control (hay bales, silt fencing, inlet 
protection, etc.)

• Ground Cover

• Tarp covers



Implemented Stormwater BMPs
(Highway Yard Milling Piles)

1. Historical BMP Measures implemented:

• Daily inspections by the Highway Department 

• Inspections by the Highway Department before and after storms

• Sweeping the Highway Yard with a street sweeper on a regular 
basis

• Segregation of millings from other stored materials

• Installation of a silt boom around the catch basin

2. Additional Measures implemented:

• Placement of hay bales around millings piles and catch basin

• Placement of a silt fabric on the catch basin

• Pulling back of the millings pile closest to the brook

• Placement of a silt fence near the brook

• Placement of grass seed and Hay on the soil slope near the 
brook



Implemented Stormwater BMPs
(Middle Patent Yard Milling Piles)

1. Historical BMP Measures implemented:

• Weekly inspections by DPW staff

• Inspections by DPW staff before and after storms

• Segregation, containment, and maintenance of mulch, wood 
chips, and millings piles

2. Additional Measures implemented:

• Installation of a check dam

• Reshaping of the millings pile to be less spread out 

• Installation of a silt fence along the backside of the millings pile to 
reduce soil erosion and runoff

• Placement of grass seed and hay on the soil around the backside 
of the millings pile



BMPs in Place Today



BMPs in Place Today



Drinking Water

• PAHs and metals are the principal contaminants of concern associated
with RAP

– PAHS come from the bitumen binder used to create the asphalt
pavement and from external sources after the asphalt is placed

– Metals (aluminum, cadmium, chromium, lead, silver, and selenium)
are mostly from external sources including vehicles, road paint, and
pesticide application

• PAHs and metals are ubiquitous in the environment

– found in terrestrial and aquatic plants, soil and sediment, fresh and
marine waters.

– Emitted naturally from volcanoes and forest fires, and by humans
via petroleum spills, automobiles, coal- and gas-fired boilers,
incinerators, and many industrial processes.

– “It is not possible to list all the sources or to count or measure the
PAHs produced by them.” - National Research Council, 1983

Contaminant composition of RAP is variable, but the
findings of over a dozen studies are consistent:



Drinking Water

All reported concentrations for the PAHs dibenzo(a,h)anthracene,

benzo(a)anthracene, and benzo(a)pyrene were diluted/attenuated

below their US EPA RSLs at all modeled conditions

- Spreadbury et al, 2021

Based on the results, RAP may be used as an unbound material in

all environments except those which are highly acidic (i.e., pH ≤ 4)

- NJDOT, 2017

Results of numerous field studies and standardized tests, including the Toxicity

Characteristic Leachate Procedure (TCLP) test, suggest that typical RAP can

be used as “clean fill” without undue negative environmental consequences

- VDOT, 2006

Based on the reviewed literature and our risk assessment analysis, the

stockpiling and reuse of RAP is unlikely to contaminate underlying or

adjacent water supplies under conditions reflective of the modeling

exercise performed in this study.

- Spreadbury et al, 2021



Drinking Water

1. PAHs and metals are not mobile after leaching from the RAP 
piles because of their chemical properties.

• The fate and transport properties of PAHs and metals generally 
associated with RAP include:

– Sorption (binding) to soil particles

– Low water solubility

Because of the factors above, the potential leachability of PAHs
and metals from RAP under typical environmental conditions is
low.



Drinking Water

2. The nearest drinking water supply well to Middle Patent is over 
2,500 feet upgradient.



Drinking Water

3. Drinking water sample results from 2015-2021 for Water
Districts 2 (Middle Patent) and 4 (DPW Yard) show that levels
of PAHs were below the quantitation limit (lowest
concentration that is possible to be determined) and metals
associated with RAP were either below the quantitation limit or
did not exceed the USEPA Maximum Contaminant Level (MCL).



Recommendations for Improvement

Immediate/Short Term:
1. Additional perimeter controls around RAP piles (noted 

previously in this presentation)

2. Bi-Weekly BMP inspection by independent inspection firm

3. Continued town staff training and increased awareness of 
site BMPs, inspection and maintenance requirements

Long Term:
1. Preparation and implementation of a written long-term

control plan to enforce BMPs. This plan will include but not
be limited to inspection frequency, maintenance obligations,
training, etc.



Recommendations for Improvement

2. Recordkeeping


