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THIS NSSP REQUIRES APPROVAL BY HQ PAVEMENT
Section 30-7. Use to construct pavement using Cold Central Plant Recycling (CCPR). CCPR can be used at night. The CCPR thickness should be at least 0.25 feet.
For estimating purposes, recycling agent is 2.75 percent and cement is 1 percent of the weight of CCPR. Assume an in-place recycled pavement material density of 135 lb/cu ft.
Use the following Bid Items:
30xxxxA, Cold Central Plant Recycling (CUYD)
30xxxxA, Cement (Cold Central Plant Recycling) (TON)
30xxxxA, Recycling Agent (Cold Central Plant Recycling) (TON)
30xxxxA, Asphaltic Emulsion (Cold Central Plant Recycling) (TON)
30xxxxA, Sand Cover (Cold Central Plant Recycling) (TON)
39xxxxA, Cold Plane Asphalt Concrete Pavement
	(Cold Central Plant Recycling) (SQYD)
COLD CENTRAL PLANT RECYCLING
[image: RSA Video]This sample specification for cold central plant recycling is provided as a guide for design professionals. Specific projects will have conditions that may require modifications to this document.  For project-specific assistance, reach out to info@rsa-california.com.


[bookmark: _Toc332369443][bookmark: _Toc332369797][bookmark: _Toc345055033][bookmark: _Toc348107169]1-1 GENERAL
[bookmark: _Toc332369444][bookmark: _Toc332369798][bookmark: _Toc345055034][bookmark: _Toc348107170]1-1.1 Summary
1
This section includes specifications for constructing pavement using the cold central plant recycling (CCPR) process.
2
[bookmark: _Hlk92099402]CCPR consists of:
1.	Cold planning the existing asphalt concrete pavement to the depth shown
2.	Stockpiling RAP along with any imported or local material
[bookmark: _Hlk92097021]3.	Screening and crushing; reconstitute as needed
4.	Mixing the RAP material and supplemental aggregate, if required, with recycling agent, cement, and water
5.	Stockpiling the material at the project site
6.	Transporting material from plant to project site
7.	Spreading and compacting the mixture
8.	Applying asphaltic emulsion and sand cover

[bookmark: _Toc332369445][bookmark: _Toc332369799][bookmark: _Toc345055035][bookmark: _Toc348107171]1-1.2  Definitions
3
action limit: Test results at which corrective actions must be made while production continues.
break-over point: Maximum density of the CCPR section achieved when nuclear density tests do not show an increase in density after additional compaction passes.
CCPR: Cold central plant recycling is a type of recycling where RAP, RAP and aggregate base or RAP and supplemental aggregate is used. 
CCPR-EA: Cold central plant recycling using emulsified asphalt.
CCPR-FA: Cold central plant recycling using foamed asphalt.
Recycling Agent: Cationic emulsified asphalt or foamed asphalt used in the recycling process.
lot: 750 tons or fraction thereof of CCPR pavement constructed in the same day.
suspension limit: Test results at which production must be suspended while corrections are made.
Local CCPR material: Materials incorporated into CCPR recycled from the project.
Imported CCPR material: Materials incorporated into CCPR not generated from project.
[bookmark: _Toc332369446][bookmark: _Toc332369800][bookmark: _Toc345055036][bookmark: _Toc348107172]
1-1.3  General Submittals
4
5
At least 10 business days before starting CCPR work, submit the following:
1.	Quality Control (QC) Plan
2.	Mix Design
3.	Contingency Plan
4.	Plant layout and location

1-1.4  Quality Control Plan
6. The Contractor must develop and implement a Quality Control Plan to ensure that operational techniques, activities, and finished material are of acceptable quality.
[bookmark: _Hlk92110563]The Engineer reviews the QC plan within 5 business days from the submittal. Do not start CCPR production, without the Engineer's authorization of the QC plan.
7
If QC procedures, personnel, tester qualifications, or lab accreditation status change, submit a QC plan supplement at least 3 business days before implementing proposed changes.

8
If a change is needed in your QC plan, do not implement the change without Engineer’s authorization.
1-1.5  Mix Design
9. Insert each location by starting and ending post mile. Delete or add rows to table as required.
If additional RAP or aggregate materials are to be imported, these materials must be incorporated into the mix design testing in the same proportions as they will be incorporated in the field.
For each CCPR mix design, submit:
1.	Mix design specifying the baseline measure for the rate of recycling agent, water, additive, and new aggregate (if applicable) blended with the existing materials to construct the recycled mixture. Mix design should indicate the allowable tolerance of these materials to not jeopardize the performance of the mixture but allow the contractor to adjust the mixture based on field conditions.
2.	Safety Data Sheet (SDS) and Manufacturer's Certificate of Compliance for:
2.1.	 Recycling Agent
2.2.	 Cement
2.3.	 Other additives
1-1.6  Contingency Plan
10
Contingency plan must include actions you will take to ensure the roadway will be open to traffic at the specified time. The contingency plan must include provisions for constructing a temporary structural section and reopening the roadway to traffic.
1-1.7  Quality Control Reporting
11
Submit a daily report that includes the following items for each lot:
1.	General Information:
1.1.	Lot number
1.2.	Location description
1.3.	Beginning and ending station
1.4.	Lane number and offset from centerline
1.5.	Temperature:
1.5.1.	Ambient air temperature before beginning daily CCPR activities including time of temperature reading
2.	For emulsified asphalt or foamed asphalt recycling agent:
2.1.	Weight in tons
2.2.	Percentage by weight of dry recycled pavement material
3.	For cement:
3.1.	Total weight in tons
3.2.	Percentage by weight of dry recycled pavement material
4.	Water application rate: 
4.1.	Used for foaming asphalt by weight of asphalt for CCPR-FA
4.2.	Added during mixing for compaction by theoretical percent dry weight of CCPR
5.	For CCPR processing:
5.1.	Measured weight in tons of material processed
5.2.	Break-over point used for relative compaction calculation
6.	Straightedge measurement locations and the following:
6.1.	Variance measured from the lower edge of a 10-foot straightedge placed parallel with the centerline
6.2.	Variance measured from the lower edge of a 10-foot straightedge placed transverse
7.	CCPR quality control test results for:
7.1.	Wet field gradation for material passing the 1-inch, 3/4-inch, and No. 4 sieves under AASHTO T 27
7.2.	Relative compaction under California Test 231 for lifts greater than 4-inches and relative compaction under California Test 375 for lifts less than or equal to 4-inches
7.3.	For CCPR test for Indirect Tensile Strength under California Test 372.
8.	For asphaltic emulsion used on finished CCPR surface:
8.1.	Emulsion type
8.2.	Emulsion application rate in gal/sqyd
8.3.	Emulsion dilution as the weight ratio of added water to asphaltic emulsion
9.	Rate of sand cover application
10.	Note on the daily report postmile or station limits of any:
10.1.	Changes to recycling agent application rate, including application rate change and reasons for change
10.2.	Changes to water application rate, including application rate change and reasons for change for:
10.2.1.	Water for foaming (only for CCPR-FA)
10.2.2.	Water added for compaction
10.3.	Unsuitable materials locations and when the Engineer was notified

12
Update each day's submitted report within 24 hours of obtaining test results. Consolidate all the lots completed in a day into one report with each lot reported separately. 
13
During CCPR activities, submit the following items daily:
1.	Tons of recycled pavement material
2.	Tons of recycling agent utilized
3.	Tons of recycling agent to be carried over to next production day
4.	Tons of cement utilized and spread rate
5.	Tons of cement to be carried over to next production day
[bookmark: _Toc332369451][bookmark: _Toc332369805][bookmark: _Toc345055038][bookmark: _Toc348107174]1-1.8  Certificates
14
Submit certificates of compliance for the cement, recycling agent and asphaltic emulsion fog seal with each delivery. Include the manufacturer’s test results for recycling agent and asphaltic emulsion fog seal with your certificate of compliance. The test results must be from material tested within 30 days prior to delivery.
15
Submit a certified copy of each delivery's weight for recycling agent, cement, and asphaltic emulsion.
1-1.9  Recycling Agent
For each load delivered, submit the certificate of compliance to the Engineer.

1-1.10  Asphaltic Emulsion Fog Seal
For each load delivered, submit the certificate of compliance to the Engineer.

1-1.11  Cold Central Plant Recycling QC Reporting
20
Submit quality control test results for the quality characteristics within the reporting times allowance after sampling shown in the following tables:
CCPR Quality Control Test Result Reporting
	[bookmark: _Hlk46832453]Quality characteristic
	Test method
	Maximum reporting time allowance

	Water sulfates (max, ppm)
	California Test 417
	Before work starts

	Water chlorides (max, ppm)
	California Test 422
	

	Asphalt expansion (for CCPR-FA)
(min, volume)
	Visual Inspection
	24 hours

	Asphalt half-life (for CCPR-FA)
(min, seconds)
	Visual Inspection
	

	Maximum wet gradation (% passing)
Sieve Size:
1-inch
	AASHTO T 27
	24 hours

	Wet field gradation (% passing)
Sieve size:
1-inch
3/4-inch
No. 4
	AASHTO T 27
	24 hours

	Dry gradation (% passing)
Sieve size:
1-inch
3/4-inch
No. 4
No. 30
No. 200
	AASHTO T 27
	10 business days

	Relative compaction (min, %)
	California Test 231
	24 hours

	In-place wet density (g/cc)
	California Test 375, Part 4, or California Test 231
	24 hours

	Relative compaction (%)
	California Test 375, or California Test 231
	24 hours 

	Thickness (inch) Each Core
Average thickness of cores
	Field Measurement
	24 hours

	Indirect dry tensile strength (psi)
	AASHTO T 283
	10 business days

	Indirect wet tensile strength (min, psi)
	AASHTO T 283
	10 business days



1-1.12  Cold Central Plant Recycling Surface Smoothness
21
[bookmark: _Toc332369453][bookmark: _Toc332369807][bookmark: _Toc345055040][bookmark: _Toc348107176]During cold planing, use straightedge to record surface smoothness at least once per lot.
Stop cold planing activities and immediately inform the Engineer whenever:
1.	Variance of more than ½-inch measured from the lower edge of a 10-foot straightedge placed parallel with the centerline
2.	Transverse slope variance of more than ½-inch foot measured from the lower edge of a 10-foot straightedge
3.	Visual inspection shows evidence of
3.1.	Raveling
3.2.	Loose material
3.3.	Non-uniform surface texture

The Contractor may correct humps or depressions exceeding this tolerance. High points may be trimmed by grinding or micro milling, then reapply asphaltic emulsion and sand, before opening to public traffic.
1-1.13  General Quality Control
23
[bookmark: _Toc332369455][bookmark: _Toc332369809]25
If you adjust the application rate of CCPR components, record the adjustments and document the reasons for the adjustments in your daily report submittal to the Engineer.
1-1.14  Quality Control Plan
26
The QC plan must describe the organization, responsible parties, and procedures you will use to perform the following:
1.	Control the production process
2.	Determine whether a change to the production process is needed
3.	Obtain samples, including determining sampling locations
4.	Control quality, including sampling, testing, and reporting
5.	Determine action limits when corrective actions are needed
6.	Implement corrective actions
7.	Ensure coordination of the following CCPR activities
7.1	CCPR plant activities including crushing, stock piling, reconstituting, mixing, temporary stock piling of produced mix
7.2	Transporting, paving, compacting, and finishing activities 

27
The QC plan must include action and suspension limits and the details of the corrective action to be taken if any process is outside of those limits. The suspension limits must not exceed the specified acceptance criteria.
28

29
The QC plan must contain copies of the forms that will be used to provide the required inspection records and sampling and testing results.
30

[bookmark: _Toc345055042][bookmark: _Toc348107178]1-1.15  CCPR Preconstruction Meeting
31
At least 5 days before starting CCPR activities, meet with the Engineer for a CCPR preconstruction meeting at a mutually agreed time and place. Discuss the QC plan and the methods of performing CCPR production and placement. This meeting will also include just-in-time training (JITT).

32
The following personnel must attend the preconstruction meeting:
1.	Project manager
2.	Project superintendent
3.	QC manager
4.	Workers and your subcontractor's workers, including:
4.1.	Foremen
4.2.	Ground supervisors
4.3.	Representative from quality control testing lab
4.4.	CCPR plant operator
1-1.16 Just-in-Time Training
At least 5 days and at most 14 days before starting CCPR activities, complete a just-in-time training (JITT) at a mutually agreed time and place with the Engineer. The JITT must consist of a formal joint training class on cold recycled asphalt materials, required special equipment, placement and compaction methods, and quality control. The instructor will also discuss the QC plan, CCPR testing, and evaluation procedures during the training. Construction operations for cold recycling must begin after Contractor's and the Engineer's personnel have completed the JITT.
The Contractor must provide the JITT instructor. The instructor must be experienced in the construction methods, materials, and test methods associated with the construction of cold recycled asphalt projects.
The JITT must include the following topics:
1.	Recycling application and process
2.	Specification requirements for QC testing and the Department acceptance
3.	CCPR mix design
4.	CCPR construction
5.	Maintenance and protection of the CCPR before the final surface of the HMA placement
6.	Questions and answers

JITT must not relieve the Contractor of responsibility under the contract for the successful completion of the work in conformance with the requirements of the plans and specifications.
1-1.17 Test Strip
33
On the 1st day of CCPR activities and within the pavement area to receive CCPR, construct a test strip. The test strip must be a single lane width and at least 1,000 feet in length. The test strip must show:
1.	How the equipment, materials, and processes proposed can produce and place the CCPR mixture
2.	CCPR plant application rates for recycling agent, cement, and water are appropriate
3.	Rolling pattern needed to reach break-over point
4.	Application rates of asphaltic emulsion and sand cover

34
35
The Engineer evaluates the test strip for authorization based on:
1.	Visual inspection for the following:
[bookmark: _Hlk48136327]1.1	Raveling, rutting, humps, depressions, roller marks, and loose material.
1.2	Uniform surface texture throughout the work limits.
2.	Wet gradation
3.	Smoothness
4.	Relative compaction

36
1-1.18  General Quality Control Testing
38
Take samples under California Test 125.

39
For any lot including the test strip, stop CCPR activities and immediately notify the Engineer whenever any test result does not comply with the quality characteristic requirements or your quality control plan suspension limits. If CCPR activities are stopped for noncompliance, before resuming activities:
1.	Notify the Engineer of the adjustments you will make
2.	Reprocess, remedy, or replace the non-compliant lot
1-1.19  Recycling Agent
For each load delivered, submit the certificate of compliance to the Engineer.
40
1-1.20  Asphaltic Emulsion Fog Seal
45
For each load delivered, submit the certificate of compliance to the Engineer.
1-1.21  Cold Central Plant Recycling Sampling and Testing
47
Perform sampling and testing at the specified frequency and location for the following quality characteristics as shown in the following table:
	CCPR Quality Testing Frequencies

	Quality characteristic
	Test method
	Minimum sampling and testing frequency
	Location of sampling

	Water sulfates (max, ppm)a
	California Test 417
	1 per source
	Source

	Water chlorides (max, ppm)a
	California Test 422
	1 per source
	Source

	Asphalt expansion and half-life (for CCPR-FA)
	Visual Inspection
	Each Tanker Truck
	CCPR plant

	Maximum wet gradation (% passing)
Sieve size:
1-inch
	AASHTO T 27
	Test strip and 2 per lot
	CCPR plant

	Wet gradation (% passing)
Sieve size:
1-inch
3/4-inch
No. 4
	AASHTO T 27
	Test strip and every 3rd lot
	

	Indirect dry tensile strength (psi)
	California Test 372
	Once per day
	

	Indirect wet tensile strength (min, psi)
	California Test 372
	Once per day
	

	aOnly required for non-potable water sources.


1-1.22  Density
48
For density, perform sampling and testing at the specified frequency and location for the following quality characteristics as shown in the following table:
Density Quality Testing Frequencies
	Quality characteristic
	Test method
	Minimum sampling and testing frequency
	Location of sampling

	In-place wet density (g/cc)
	California Test 375
Part 4, or California Test 231
	Test strip and 1 per day
	Compacted mix

	Relative compaction (min, %)
	California Test 375, or California Test 231
	Test strip and 10 test sites per lot
	Compacted mix

	aUse California Test 375 for 4 inches or less and California Test 231 for greater than 4 inches. The relative compaction is based on the break-over point. Verify break-over point once per day of production and when significant changes in material are observed. 

	


1-1.23  Smoothness
49
During cold-planing, use straightedge to record surface smoothness at least once per lot.
Stop cold-planing activities and immediately notify the Engineer whenever:
1.	Variance of more than ½-inch measured from the lower edge of a 10-foot straightedge placed parallel with the centerline
2.	Transverse slope variance of more than ½-inch foot measured from the lower edge of a 10-foot straightedge
3.	Visual inspection shows evidence of
3.1.	Raveling
3.2.	Loose material
3.3.	Non-uniform surface texture

[bookmark: _Hlk178600500]The Contractor may correct humps or depressions exceeding this tolerance. High points may be trimmed by grinding or micro milling, then reapply asphaltic emulsion and sand, before opening to public traffic.

51
[bookmark: _Toc345055045][bookmark: _Toc348107181]1-1.24  Department Acceptance
The Engineer samples materials for testing under California Test 125
CCPR acceptance is based on:
1.	Visual inspection for:
1.1.	Segregation, raveling, rutting, humps, depressions, roller marks, and loose material.
1.2.	Uniform surface texture throughout the work limits.
2.	Compliance with smoothness requirements on the CCPR surface of:
2.1.	For areas that require CCPR surface smoothness determined using a 10-foot straightedge, the CCPR surface must not vary from the lower edge of the straightedge by more than:
       		2.2.1.    ½-inch when the straightedge is laid parallel and perpendicular to the centerline.
3.	Compliance with quality characteristic requirements in the following table:

	CCPR Quality

	Quality characteristic
	Test method
	Requirement

	Maximum wet gradation (% passing)
Sieve size:
1"
	AASHTO T 27
	100

	Relative compaction (min, %)a
	California Test 231 or California Test 375
	98–102

	aThe average of lot test locations must be between 98 to 102 percent with no individual test less than 95 to 105 percent. Use California Test 375 for 4 inches or less of CCPR thickness and California Test 231 for greater than 4 inches of CCPR thickness.



If the Engineer orders you to stop CCPR activities for noncompliance, before resuming activities:
1.	Notify the Engineer of the adjustments you will make
2.	Reprocess, remedy, or replace the noncompliant lot
3.	Obtain the Engineer's authorization
[bookmark: _Toc332369460][bookmark: _Toc332369814][bookmark: _Toc345055047][bookmark: _Toc348107183]1-1.25  Dispute Resolution
You and the Engineer must work together to avoid potential conflicts and to resolve disputes regarding test result discrepancies. You and the Engineer may only dispute each other's test results if one party's test results pass and the other party's test results fail.
If there is a dispute, submit your test results, documentation of visual inspections, quality control test results, and copies of paperwork including worksheets used to determine the disputed test results to an independent third party (ITP). Before the ITP participates in a dispute resolution, the ITP must be qualified under AASHTO resource program. The ITP must have no prior direct involvement with this Contract. By mutual agreement, the independent third party is chosen from a laboratory not currently employed by you or your CCPR producer on this project.
If the split acceptance samples are not available, the independent third party uses any available material agreed by you and the Engineer as representing the disputed CCPR for evaluation.
For a dispute involving the visual inspection, an academic subject matter expert may also perform a visual inspection jointly with the ITP.
If the ITP determines the Department's test results are valid, the Engineer deducts the ITP testing costs from payments. If the ITP determines your test results are valid, the Department pays the ITP testing costs.
2-1  MATERIALS
2-1.1  Material Quality Characteristics During Production
	[bookmark: _Hlk31373409]CCPR Quality Characteristic Requirements

	Quality characteristic
	Test method
	Requirement

	Asphalt expansion and half-life (for CCPR-FA)
	Visual Inspection
	Foaming

	Wet gradation (% passing)
Sieve size
1-inch
3/4-inch
No. 4
	AASHTO T 27
	100 

[bookmark: _Hlk59612822]Report only
Report only

	Relative compaction (min, %)a
	California Test 231 or California Test 375
	98–102

	Indirect dry tensile strength (psi)
	California Test 372
	Report only

	Indirect wet tensile strength (min, psi)
	California Test 372
	Report only

	aThe average of lot test locations must be between 98 to 102 percent with no individual test less than 95 to 105 percent. Use California Test 375 for 4 inches or less and California Test 231 for greater than 4 inches.


2-1.2  Water
62
[bookmark: _Hlk179359966]If a water source other than potable water is used, test water for sulfates and chlorides.
	Water Requirements

	Quality characteristic
	Test method
	Requirement

	Water sulfates (max, ppm)
	California Test 417
	1,300

	Water chlorides (max, ppm)
	California Test 422
	650


[bookmark: _Toc345055049][bookmark: _Toc348107185]2-1.3  Cement
63
[bookmark: _Toc332369463][bookmark: _Toc332369817][bookmark: _Toc345055051][bookmark: _Toc348107187]All cement to be used or furnished shall conform to ASTM C150 (Type II or Type V Portland cement) or ASTM C595 (Moderate Sulfate {MS} or High Sulfate {HS} resistance). The cement shall be protected from moisture until used and be sufficiently dry to flow freely when handled. Cement shall be furnished in bulk and not exposed until applied to the prepared grade.
2-1.4  Recycling Agent
64
PG binder grade and/or emulsified recycling agent shall meet the mix design requirements.
65
2-1.5  CCPR Mix Design
66
The mix design must include RAP from the job site, asphalt, cement, and water.
67
The mix design must comply with the requirements shown in the following table:
	Mix Design Requirements

	Quality Characteristic
	Test Method
	Requirement

	Indirect dry tensile strength (psi)
	California Test 372
	45

	Indirect wet tensile strength (min, psi)
	California Test 372
	31.5

	Maximum density (lb/cu ft)
	California Test 316
	Report only

	Ratio of asphalt binder to cement (min, %)
	--
	2.5:1

	Raveling test at 50 °F (max, %)
	ASTM D7196
	7

	RAP coating Test for CCPR EA (%)
	AASHTO T 59
	95

	


68
Cement must be at least 0.50 but not more than 1.0 percent of the dry weight of In-place recycled pavement material, unless approved by the Engineer.
[bookmark: _Toc345055053][bookmark: _Toc348107189]2-1.6  Temporary Structural Section
Minor HMA asphaltic material approved by the engineer will be used to construct a temporary structural section. CCPR material may also be used if approved by the Engineer.

[bookmark: _Toc332369465][bookmark: _Toc332369819][bookmark: _Toc345055054][bookmark: _Toc348107190]2-1.7  Asphaltic Emulsion Fog Seal
Asphaltic emulsion must be SS-1h, CSS-1h, or emulsified recycling agent.
The ratio by weight of added water to asphaltic emulsion must not exceed 1 to 1.
72
[bookmark: _Toc332369480][bookmark: _Toc332369834][bookmark: _Toc345055056][bookmark: _Toc348107192]3-1  CONSTRUCTION
[bookmark: _Toc332369481][bookmark: _Toc332369835][bookmark: _Toc345055057][bookmark: _Toc348107193]3-1.1  General
76
Do not disturb or damage the underlying materials during pavement cold-planing activities. Do not use a heating device to soften the pavement.
[bookmark: _Toc332369482][bookmark: _Toc332369836][bookmark: _Toc345055058][bookmark: _Toc348107194]3-1.2  Surface Preparation
80
Before starting CCPR activities, prepare the existing roadway by:
[bookmark: _Hlk48135250][bookmark: _Hlk48135309]1.	Removing loose material from the roadway width including dirt, vegetation, standing water, combustible materials, oils, pavement markers, and underlying adhesive
2.	Accurately referencing the existing pavement’s profile and cross slope
[bookmark: _Toc345055059][bookmark: _Toc348107195]3.	Accurately marking the proposed longitudinal cut lines on the existing roadway surface
3-1.3  Cold Central Plant Recycling Equipment
81
The equipment for CCPR must consist of:
1.	Cold planing (if part of the project)
2.	Crushing, or sizing of recycled pavement material
3.	Recycling agent storage, supply and foaming for CCPR -FA.
4.	Loading, Mixing, and proportioning
5.	Water storage and supply
6.	Cement storage and supply
7.	Transporting CCPR material
8.	CCPR mixture spreading
9.	Compacting
10.	Applying asphaltic emulsion to the surface
11.	Spreading sand cover
82
If using volumetric proportion systems, volume of the cut cannot be varied by more than 2 percent (or determine margin of error) unless metering systems for recycling agent and cement automatically adjust for variable volume during recycling process.84
3-1.4  Crushing and Sizing Equipment
The recycled material shall be processed through a material crushing and sizing unit having screening and crushing capabilities to fractionate and reduce the RAP to the gradations required. Crushing and sizing equipment must be of the impact crusher or jaw crusher type and must include a screening system to ensure that 100 percent of RAP passes the maximum allowable gradation of 1-inch prior to incorporation into the CCPR mixture.
Crushing and screening equipment must be equipped with dust control systems such as a misting system to minimize fugitive dust during the crushing operation.
[bookmark: _Toc332369475][bookmark: _Toc332369829][bookmark: _Toc345055075][bookmark: _Toc348107198]When paving fabric is encountered, no fabric piece incorporated into the recycled section shall have any dimension exceeding a length of 2-inches. The Contractor shall be required to remove and properly dispose of oversized pieces of paving fabric as directed by the Engineer during the crushing and sizing operation. Similarly, loop wires, pavement markers, rubberized crack fill materials, thermoplastic marking materials, milled concrete, and other materials that are present within RAP stockpile shall be removed from the recycled material unless the Contractor can demonstrate that minor amounts of residual materials that remain will not compromise the integrity of the recycled asphalt.
3-1.5  Mixing Chamber or Pugmill
85
CCPR plant shall provide a continuous mixing chamber or pugmill mixing machine with a belt scale to control:
1.	Recycled pavement material delivered to the mixing chamber or pugmill
2.	Amount of recycling agent and additive being delivered

86
mixing chamber may be equipped with paddles or other suitable mixing devices. If paddles or other suitable mixing devices are used, the recycled pavement material must be fed from a hopper or from the, crushing or sizing equipment to the mixer at a uniform and controlled rate.

87
The recycling plant must load directly into the transport trucks or onto the stockpile. If stockpiling CCPR material, the contractor shall ensure that only CCPR material is picked up when loading into transport trucks.
[bookmark: _Toc345055062][bookmark: _Toc348107199]3-1.6  Mixing and Proportioning Equipment
Contractor must show compliance per the manufacturer’s recommendations. You may use equipment that has successfully passed the calibration requirements within the past 12 months.
[bookmark: _Toc345055066][bookmark: _Toc348107203]3-1.7  Water Storage and Supply Equipment
90
Interlock the supplemental water equipment with the recycled pavement material weighing device or microprocessor to properly disperse the water.
[bookmark: _Toc345055067][bookmark: _Toc348107204]3-1.8  Cement Storage and Supply Equipment
91
Keep cement in dry cement, pneumatic trailers, or silos. Interlock the cement proportioning equipment with the recycled pavement material weighing device or microprocessor to properly disperse the cement.
[bookmark: _Toc345055068][bookmark: _Toc348107205]3-1.9  Spreading Equipment
92
Make sure spreading equipment is equipped with ski devices for longitudinal profile. The ski devices may be a conventional contact ski, noncontact laser, or sonar device.
Material transport vehicles shall not be used. Transport trucks may load directly into hopper or deposit into a windrow ahead of spreading operations. The paver’s loading equipment must pick up the CCPR mixture and deposit it in the paving machine without waste. 
In areas inaccessible to spreading and compacting equipment:
1.  Spread the CCPR by any means to obtain the specified lines, grades, and cross sections
2.  Use a pneumatic tamper, plate compactor, or equivalent to achieve thorough compaction

93
[bookmark: _Toc345055069][bookmark: _Toc348107206]3-1.10  Compacting Equipment
CCPR must be compacted within 2 hours of mixing.94
Provide a minimum of 1 pneumatic-tired roller weighing at least 25 tons and 1 double drum vibratory steel-wheeled roller weighing at least 10 tons and at least 5.5 feet wide. Ensure each roller has a working water spray system.  No release agents other than water may be used.
[bookmark: _Toc332369483][bookmark: _Toc332369837][bookmark: _Toc345055070][bookmark: _Toc348107207]3-1.11  General Cold Central Plant Recycling
95
Do not perform CCPR activities under the following conditions:
1.	Pavement surface possesses standing water
2.	Rain is forecasted within 24 hours of the scheduled work
3.	Pavement temperature is less than 50 degrees F
4.	Ambient temperature is less than 50 degrees F
5.	Between 30 minutes before sunset and 30 minutes after sunrise for CCPR-EA, without the Engineer’s authorization
[bookmark: _Hlk58490842]6.	Freezing temperatures are forecasted within 48 hours of the scheduled work.

96–97. Use for control of finish grades.

98. Use when using existing pavement grades to control finish grades. Delete par. 99 if not used.
99. Use when finish grades profile grades and superelevation are provided in the plans. Delete par. 98 if not used.


To achieve CCPR surface smoothness requirements, you may use a cold-planer with automatic controls and sensors for profile control; or, perform smoothness correction on the existing pavement prior to performing CCPR; or use both methods. Follow the spreading and compacting requirements required for CCPR paving.
100
[bookmark: _Toc345055072][bookmark: _Toc348107209]When cold-planing adjacent to previously completed CCPR lanes, use automatic controls for profile and cross slope. The end of the cutting head adjacent to the CCPR lane must be controlled by a sensor that responds to the grade of the previously completed CCPR surface and will reproduce the grade within a 0.01‑foot tolerance. The end of the cutting head farthest from the previously completed PDR surface must be controlled in the same way it was controlled during initial cold-planing.103
3-1.12  Unsuitable Conditions
104
If you encounter unsuitable subgrade material:
1.	Notify and meet with the Engineer immediately.
2.	Clearly define the unsuitable material areas and depth.
3.	Excavate and dispose of any unsuitable subgrade material encountered.
4.	Backfill the excavated area with Class 2 AB, minor HMA, or with CCPR material which has been produced in the last 4 hours and is compliant with these specifications. Compact CCPR material to 95 percent relative compaction based on break-over point.
5.	Within 24 hours of defining unsuitable material, submit the following:
5.1.	List of unsuitable areas including station or postmile, length, width, depth, and centerline offset
5.2.	Remediation taken, including quantities of materials used

Excavating and disposing of unsuitable material and replacing with AB and surfacing material is change order work.

3-1.13  Recycling Agent for CCPR-FA
106
Inspect recycling agent foaming half-life and expansion ratio for each tanker load of asphalt. Verify the half-life and expansion ratio by visual inspection.

[bookmark: _Toc332369485][bookmark: _Toc332369839][bookmark: _Toc345055073][bookmark: _Toc348107210]3-1.14  Cement
107
Add cement directly into the pugmill during the recycling process.
 
3-1.15  Water
108
Water added for compaction must be added by the recycling unit. Supplemental water may be added to maintain surface moisture.
[bookmark: _Toc332369486][bookmark: _Toc332369840][bookmark: _Toc345055074][bookmark: _Toc348107211]3-1.16  Proportioning
109
[bookmark: _Toc332369487][bookmark: _Toc332369841][bookmark: _Toc345055076][bookmark: _Toc348107212]The amount of recycling agent must match the amount reported in the JMF or the amount as adjusted. Obtain the Engineer’s authorization before adjusting the recycling agent amount outside the limits of the approved JMF.

3-1.17  Spreading and Compacting
Prior to placement of CCPR material the area should be swept using a mechanical broom and a tack coat applied.  Tack coat shall consist of SS1H or CSS1H at a rate of 0.05 gallons per square yard. 
CCPR shall be placed in lifts no thicker than 0.5’110

111
Remove any visible oversized crack treatment material or paving fabric larger than 2 inches measured at any dimension in the in-place recycled pavement material or in the CCPR mixture before placement and compaction.
When placing the initial mat of CCPR, the end of the screed nearest the centerline must be controlled by a sensor activated by a ski device not less than 20 feet long. The end of the screed farthest from centerline must be controlled by:
1.	Sensor activated by a similar ski device if adjacent to a lane or paved shoulder
2.	Automatic transverse slope device set to reproduce the existing pavement cross slope if adjacent to an unpaved shoulder or no shoulder

You may vary the depth of the CCPR to achieve uniform CCPR pavement profile, cross slope, and surface smoothness.
Establish a new rolling pattern if any of the following occur:
1.	Relative compaction of any of 10 individual locations is less than 95 or greater than 105 percent of the break-over point
2.	Average relative compaction of the lot is less than 97 or greater than 103 percent of the break-over point

Perform final rolling with a double-drum vibratory steel-wheel roller operating in static or vibratory mode.
The completed CCPR surface must be free from raveling, rutting, humps, depressions, roller marks, or irregularities. Rework, recompact, or remove and replace CCPR that shows raveling, segregation, rutting, humps, depressions, roller marks, or irregularities.
For areas that require CCPR surface smoothness determined using a 10-foot straightedge, verify the CCPR surface does not vary from the lower edge of the straightedge by more than:
[bookmark: _Toc332369489][bookmark: _Toc332369843][bookmark: _Toc345055078][bookmark: _Toc348107214]1.	½ inch when the straightedge is laid parallel with the centerline
2.	½ inch when the straightedge is laid perpendicular to the centerline and extends from edge to edge of a traffic lane

3-1.18  Asphaltic Emulsion and Sand Cover
120
After final compaction and before opening the CCPR surface to traffic, apply a coat of asphaltic emulsion followed by sand cover to the CCPR surface. Place temporary painted traffic stripes and painted pavement markings used for temporary delineation. Make sure the application rate of asphaltic emulsion is from 0.13 to 0.25 gal/sq yd. Do not water after applying asphaltic emulsion.
Spread sand cover after asphaltic emulsion is applied and apply temporary pavement delineations.
Remove excess sand from the pavement surface by sweeping before opening to traffic.

[bookmark: _Toc348107215]3-1.19  Temporary Structural Section
122
Place a temporary structural section to the level of the CCPR surface if:
1.	You are unable to complete the CCPR before opening to traffic
2.	CCPR fails during the maintaining period by raveling or rutting

For minor HMA, place in layers and compact until the level of the CCPR surface is reached. Compact the minor HMA using method compaction process by performing breakdown compaction with a vibratory roller, and finish compaction with a steel drum roller.

[bookmark: _Toc332369490][bookmark: _Toc332369844][bookmark: _Toc345055079][bookmark: _Toc348107216]3-1.20  Maintain, Cure and Protect Surface
125
Do not place the HMA layer over CCPR surface until the following condition is met:
48 hours without rainfall, unless otherwise authorized by the Engineer

Immediately repair any damage or defects before opening to traffic by:
1.	Reworking and recompacting the CCPR surface
2.	Replacing any damaged area with the same depth of cold asphaltic surfacing material or HMA

Place HMA layer within 15 days of completion and acceptance of the CCPR layer. Completion is defined as full acceptance of specification requirements by the Engineer, typically upon acceptance of CCPR smoothness submittal after any smoothness corrections.
[bookmark: _Toc332369491][bookmark: _Toc332369845][bookmark: _Toc345055080][bookmark: _Toc348107217]3-1.21  Supplemental Compaction for CCPR-EA
129
Do not perform supplemental compaction for CCPR-FA.
Recompact the CCPR-EA surface:
1. After curing is completed or at least 4 hours after initial compaction
2. When surface temperature is at least 80 degrees F
3. Before smoothness testing
4. Before placing the HMA surfacing

Use the same equipment to establish the rolling pattern and break over curve for recompacting the PDR surface. Do not make adjustments without the Engineer’s authorization.

[bookmark: _Toc332369495][bookmark: _Toc332369849][bookmark: _Toc345055082][bookmark: _Toc348107218]4-1  PAYMENT
The contract price paid per square yard for cold central plant recycling shall include full compensation for all labor, materials, tools, equipment, and incidentals; for doing all the work involved in CCPR, complete in-place; for mixing blending, hauling, placing, and compacting the recycled pavement mixture; for protection and maintenance of the recycled layer; for performing all QC testing including mix design; for fog sealing, sanding and sweeping if necessary; for obtaining measurements and recording results of all tests as shown on the plans and as directed by the Engineer.



Test strips are paid for as CCPR.

132
The Department does not adjust the unit price for an increase or decrease in the quantity for:
1.	Cement (Cold Central Plant recycling)
2.	Recycling agent (Cold Central Plant recycling)
3.	Asphaltic emulsion (Cold Central Plant recycling)
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