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Issue Date: December 7, 2007

Overlay Exemption from MS4 requirements
This design bulletin supersedes Design Bulletin 2007-1, dated June 6, 2007, which should no longer be referred to.  Since the issuance of Design Bulletin 2007-1 an additional project type has been exempted.  This project type is Rubbilization and Overlay. 
Clarification of the requirements of CDOT’s MS4 (Municipal Separate Storm Sewer System) permit as it relates to Overlay projects has been obtained.  
Effective immediately, overlay projects meeting the following criteria are considered to be maintenance activities and are exempt from the permanent BMP (Best Management Practices) requirements of the MS4 permit.
· Does not change the existing template of the roadway including shoulders.

· Does not expose sub-base or sub-grade.

· Does not widen the roadway.

· Does not pave previously unpaved shoulders.

· Surface treatment does not exceed 6” total depth.

· Other project work beyond the shoulders does not disturb one acre or more.

Attached below are: the memo to the Chief Engineer, the letter from the Chief Engineer to the Colorado Department of Public Health and Environment (CDPHE) Water Quality Control Division (WQCD), the response from CDPHE – WQCD, a description of the surface treatments described, and a decision matrix which can be used to decide if a project can be exempted or not. 
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Design Bulletins can be found on the Design and Construction Project Support web page at: 

http://www.dot.state.co.us/DesignSupport/ 

If you have any questions, please call David Wieder at 303-757-9233 or Steve Olson at 303-398-6576.
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DEPARTMENT OF TRANSPORTATION

Materials and Geotechnical Branch


4670 Holly Street, Unit A


Denver, Colorado 80216-6408


DEPARTMENT OF TRANSPORTATION


DATE:

March 12, 2007


TO:  

Pamela Hutton, P.E.




Chief Engineer


FROM:
Del Walker, P.E.




Director of Staff Branches


SUBJECT:
Action plan to address impacts of New Development Redevelopment Program (NDRP) requirements to the Surface Treatment Program


This memorandum consists of the recommendations from the Project Delivery Advisory Committee (PDAC), the Pavement Management Technical Committee, and the Region Environmental and Planning Managers to address the NDRP requirements of CDOT’s Municipal Separate Storm Sewer System (MS4) permit.  These recommendations are consistent with the principles of CDOT’s Environmental Stewardship Guide (ESG) which encourages CDOT to consider environmental factors as an important part of every plan and decision in the same way the engineering, economic, or other factors are considered.  The ESG also emphasizes CDOT’s Environmental Ethics Statement which states:


“CDOT will support and enhance efforts to protect the environment and quality of life for all of Colorado’s citizens in the pursuit of providing the best transportation system and services possible.”

Issue:  The requirement for permanent Best Management Practices (BMPs) on Surface Treatment projects, due to NDRP requirements, has created a significant cost and schedule impact that needs to be addressed.  These requirements for permanent BMPs should not be confused with the requirements of the CDPS Stormwater Discharge Permit for Construction which requires temporary BMPs to be used during construction of the project.


Background:   Part I.B.1 (b) of the CDOT MS4 permit, Permit Number COS-00005, required CDOT to develop and implement comprehensive planning procedures and controls to reduce the discharge of pollutants after construction is complete, from areas of new highway development and significant redevelopment.  This permit expired on October 31, 2005, and is being rewritten in combination with the Phase II permit.  To comply with the Phase I permit, CDOT made significant revisions to the Drainage Design Manual and created the CDOT NDRP (February 2004) to provide guidance concerning NDRP compliance.  Section 2 provides the definition of Significant Highway Modifications for which NDRP compliance is required in addition to new highway development.  These are identified as follows:


1) Any project that requires an Environmental Impact Statement (EIS).


2) Any project that requires an Environmental Assessment (EA).


3) Highway modification projects in Phase I and Phase II municipalities where the project will disturb 1 acre or greater.  


4) Other highway modification projects to be determined based on potential water quality impacts due to CDOT roadway improvements.


In general, maintenance activities/projects shall be excluded from the permanent BMP process.  Maintenance projects are defined as projects that are limited to the maintenance, repair, or replacement of existing highway components.  Projects that add improvements to existing highway facilities, even if constructed by maintenance crews, may need to comply with permanent BMP requirements.  


CDPHE provided guidance in June 2003, which restricted the maintenance exclusion so that replacement of highway components could not be considered a valid exclusion.  They also provided that rotomilling may be considered a maintenance activity and permanent BMPs will not be required unless the subgrade is exposed.  In addition, CDPHE has provided guidance that shouldering work that exceeds one acre on surface treatment projects meets the criteria for which permanent BMPs must be considered. Historically, the Surface Treatment Program exists to maintain the condition of Colorado’s highways.  CDOT Policy Directive 1400.0, Surface Treatment Program, states the purpose of the Policy Directive to be --- “To establish a process by which the Transportation Commission determines and formally adopts the appropriate level of funding for the Surface Treatment Program in order to maintain (emphasis added) the condition and drivability of Colorado roadways in the most cost efficient manner and to achieve the desired roadway surface condition objectives.”  Recently, several committees within CDOT have become concerned with the potential cost impact to adhere to the guidelines as well as the lack of uniformity in following the guidelines.  It is apparent that providing clearer guidance and developing a process for funding and cost prioritization is necessary for CDOT to comply with the NDRP requirement and to adhere to CDOT’s Environment Policy as stated in the FHWA Stewardship Agreement,“CDOT will promote a transportation system that is environmentally responsible and encourage preservation of the natural and enhancement of the created environment for current and future generations.  We will incorporate social, economic, and environmental concerns into the planning, design, construction, maintenance, and operations of the state’s existing and future transportation system.  With the active participation of the general public, federal, state and local agencies, we will objectively consider all reasonable alternatives to avoid or minimize adverse impacts.” without adversely impacting other objectives of the Department.  Enforcement actions have occurred for other State DOT’s nationwide, involving storm water and water quality which makes it more imperative that the guidelines be reasonable while addressing environmental concerns.  Staff Environmental has indicated that an audit of CDOT’s NDRP is imminent and this also is of concern.   


Recommendations:  

1. Clear definition of a maintenance project as it relates to NDRP requirements: 


Projects and their associated land disturbances to maintain the existing roadway surface, are considered maintenance which is excluded from NDRP requirements in addition to normal maintenance activities. Any work that does not change the existing template (width, number of lanes, shoulders, median cross section etc.) of the roadway to the Point of Slope Selection (POSS, The point at the toe of the Z slope that intersects with the subgrade. The point of slope selection is the point at which the embankment or excavation begins to slope away from the roadway prism.), and maintenance to maintain the existing line, grade, or hydraulic capacity of drainage features should be excluded from NDRP requirements.  This exclusion does not apply to disturbances when one acre or more of existing subbase or subgrade is exposed.  Disturbances associated with widening, paving previously unpaved shoulders, slope flattening, roadway realignment and other roadway and/or drainage improvements are examples of work that would not be considered exempt.  An exemption from NDRP requirements does not exempt a project from requirements for temporary BMPs.  Temporary BMPs will be used as appropriate or when a CDPS Stormwater Discharge Permit for Construction is required.

2. Resurfacing the roadway often raises the elevation of a roadway, but otherwise meets the definition of maintenance in its intent to maintain the original template of the roadway.  Due to the change in roadway elevation, adjustment to the slope, length, and/or elevations of the roadway shoulder may be necessary.  In determining if shouldering disturbances associated with a resurfacing project qualifies for the maintenance exemption, this committee recommends that the following guidance be used to assist the designer in determining project requirements.  Treatments or overlays two (2) inches thick and less constitute a maintenance project.  Shouldering is a requirement and is included in this definition of maintenance.  This is consistent with guidance provided in the Surface Treatment Policy Directive, the Pavement Design Manual, and definitions provided in the FHWA memorandum “Pavement Preservation Definitions” (9/12/05).  The Design Bulletin-Safety Consideration on 3R Projects (3/2/2005) and the draft Preventive Maintenance Manual provide a limit of 1 ½” for overlays, but these are not conflicting with a two inch or less criteria.  The Design Bulletin also indicates projects with designed depths of 1 ½ to 6 inches fall under 3R procedures.  Pavement depths in excess of six inches are considered reconstruction and fall under 4R requirements which require that the design meet current standards or a design variance must be documented.  Therefore, surface treatments of two inches or less, including shouldering to maintain the roadway, will be excluded from NDRP permit requirements as they meet the maintenance exclusion. This exclusion will also apply to surface treatment projects with a net gain of two (2) inches or less in pavement depth as long as the overall treated depth does not exceed the six inch limit identified for reconstruction and less than one acre of base/subbase is exposed. 


Examples:



 (4” milling/6” overlay)- This results in a 2” net gain in depth but does not exceed the 6” total depth requirement; therefore, the exemption is allowed.   



(5” milling/7” overlay)- Although the 2” net gain is not exceeded, the 7” total depth will prevent this project from using the exclusion.


Projects that disturb beyond the Z-slope as defined in the current CDOT Design Guide for unpaved shouldering activities, do not meet the requirements for this exclusion.  NDRP requirements already allow a maintenance exemption, but it is necessary to clarify what constitutes the maintenance work.   This exemption would not apply if other work beyond the roadway and shoulders related to the resurfacing or if exposure of sub-grade results in more than one (1) acre disturbance, or if the project meets the other criteria identified in items 1, and 2 from above. Shouldering should not be considered when reviewing the disturbance criteria as it is a part of the maintenance of the roadway.  This does not prohibit voluntary adherence to the permit requirements.  All new development and reconstruction (4R) projects in Phase I or Phase II areas will require a NDRP permit as is already required.  


Justification:


Surface Treatment Policy Directive 1400.0-This directive states that the Surface Treatment Program is to maintain the condition of Colorado roadways.  In addition, this document references the “Guidelines for Pavement Surface Treatment (July 1994)” which supports the two inch limit.  This guideline states, “The second purpose (of an asphalt overlay) is minor which includes functional overlays of 2 inches or less.”  Later, it states (emphasis added), “Maintenance overlays and surface treatments are considered functional overlays and are placed to slow the rate of deterioration of pavements showing initial cracking, but which do not exhibit any immediate structural deficiency.”


Pavement Design Manual- Providing guidance when a Pavement Justification is necessary the PDM states, “HMA overlays 2 inches thick and less are considered a preventive maintenance treatment, and therefore a PJR report may not be required.”  This document also requires that HMA design lifts be 2” or greater, so lift thicknesses less than 2” would be considered a maintenance treatment.


Pavement Preservation Definitions, (FHWA, 9/12/2005) - This memorandum was created to provide uniform definitions of preservation terminology so that state highway agencies could apply information consistently.  Several key excerpts support that a treatment of two inches or less is maintenance.  “Pavement Preservation represents a proactive approach in maintaining our existing highways.” “A Pavement Preservation Program consists primarily of three components:  preventive maintenance, minor rehabilitation (non-structural), and some routine maintenance activities…”  These combined with CDOT’s definition of a structural overlay being greater than two inches and a functional overlay being two inches or less indicates that this limit is appropriate for pavement preservation which is a “maintenance” activity.  It is important to note that a two inch overlay may be structural in some cases, but the general guidance provides that they may be treated as functional. This document also provides that pavement preservation activities should “restore the function of the existing system and extend its service life, not increase its capacity or strength.”  This document also indicates that minor rehabilitation activities should be deemed pavement preservation.  According to this document, maintenance activities that could be considered exempt from the NDRP requirements would include preventive maintenance, minor rehabilitation, routine maintenance, corrective maintenance, and catastrophic maintenance.  This document is attached for reference and is available on the Pavement Management web page.
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The following documents use a threshold of 1 ½” for decision making, but they enforce that treatments of this depth be treated as maintenance and not as a Significant Highway Modification.  It is important to note that these two documents utilized a depth of 1 ½” to be consistent with the CDOT ADA Accessibility Guidelines (10/17/2003).  


ADA Accessibility Guidelines (10/17/2003) 


The 1 ½” threshold was referenced in these documents to limit confusion, but was not intended to redefine the threshold of a functional/structural overlay.  


Safety Consideration on 3R Projects- This design bulletin states that the purpose of the 3R (Resurfacing, Restoration, and Rehabilitation) is to preserve and enhance the existing service life of highways and enhance highway safety. It also defines resurfacing as “Placement of additional surfacing material (1.5 to 6 inches thick) over the existing roadway to improve serviceability and/or to provide additional strength.”  Lastly, it provides guidance on maintenance projects, “Most maintenance type projects do not fall under 3R procedures because the State is maintaining the project as built, and as it was agreed upon in the original project.  However, maintenance type projects with a resurfacing depth greater than or equal to 1.5 inches should follow these 3R procedures.”


Preventive Maintenance Manual- This draft manual identifies treatments that are considered to be preventive maintenance.  HMA Thin Overlays (less than 1 ½”) are defined as a preventive maintenance treatment as is Surface Milling with a non-structural HMA overlay (less than 1 ½”).


3. Establish criteria for evaluating and documenting BMP feasibility: 


Utilize lessons learned from the Region 6-SH 6 Overlay (Colfax to Simms) to develop criteria for evaluating and documenting BMP feasibility on resurfacing projects not covered under the exclusion.  A feasibility screening process can be used to evaluate BMP’s based upon ROW availability, future projects, modifications to historic drainage, adequate maintenance access, safety considerations, and environmental impacts created by construction of the BMPs versus other alternatives.  Each surface treatment project meeting NDRP requirements (with one acre or greater of disturbance beyond shouldering) necessitating installation of permanent BMP’s would perform this feasibility study within the preliminary engineering phase of the project, and permanent BMPs would be prioritized on a regional basis considering benefit, cost, etc…  This process is intended for resurfacing projects only and would not be used for new construction or reconstruction.  New construction and reconstruction projects would incorporate the study into the preliminary engineering phase and budget for the recommended BMPs accordingly. 


These recommendations will be reflected in the revisions to the CDOT Drainage Manual and the New Development and Redevelopment Guidelines representing CDOT’s commitment to maintaining the existing infrastructure while improving water quality along CDOT highways.  The process to develop these recommendations and to update the manuals and guidelines will not be complete prior to the permit being executed.  The NDRP permit is written to allow for improvements to our water quality program while ensuring CDPHE that CDOT is committed to improving water quality.  Without some flexibility in providing these improvements a balance between system quality, safety, and the environmental concerns will be difficult to obtain to the detriment of one or all.  Thank you for your consideration of this matter.


I Concur:  ________________________________








Date




Pamela Hutton, P.E.




Chief Engineer
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Figure 1: Components of Pavement Preservation



  
 



 
 
 
 
 
 



Subject: ACTION:  Pavement Preservation Definitions  Date: September 12, 2005 
 
(Original Signed by David R. Geiger, P.E.) 



From: David R. Geiger, P.E.      Reply to 
Director, Office of Asset Management   Attn. of:  HIAM-20 
 



To: Associate Administrators 
 Directors of Field Services 
 Resource Center Director and Operations Manager 
 Division Administrators 
 Federal Lands Highway Division Engineers 
 
 



As a follow-up to our Preventive Maintenance memorandum of October 8, 2004, it has come to 
our attention that there are differences about how pavement preservation terminology is being 
interpreted among local and State transportation agencies (STAs).  This can cause inconsistency 
relating to how the preservation programs are applied and their effectiveness measured.  Based 
on those questions and a review of literature, we are issuing this guidance to provide clarification 
to pavement preservation definitions. 
 
Pavement preservation represents a proactive approach in maintaining our existing highways.  It 
enables STAs to reduce costly, time consuming rehabilitation and reconstruction projects and the 
associated traffic disruptions.  With timely preservation we can provide the traveling public with 
improved safety and mobility, reduced congestion, and smoother, longer lasting pavements.  This 
is the true goal of pavement preservation, a goal in which the FHWA, through its partnership 
with States, local agencies, industry organizations, and other interested stakeholders, is 
committed to achieve. 
 
A Pavement Preservation program consists primarily of three components: preventive 
maintenance, minor rehabilitation (non structural), and some routine maintenance activities as 
seen in figure 1.  
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An effective pavement preservation program can benefit STAs by preserving investment on the 
NHS and other Federal-aid roadways, enhancing pavement performance, ensuring cost-
effectiveness, extending pavement life, reducing user delays, and providing improved safety and 
mobility. 
 
It is FHWA’s goal to support the development and conduct of effective pavement preservation 
programs.  As indicated above, pavement preservation is a combination of different strategies 
which, when taken together, achieve a single goal.  It is useful to clarify the distinctions between 
the various types of maintenance activities, especially in the sense of why they would or would 
not be considered preservation. 
 
For a treatment to be considered pavement preservation, one must consider its intended purpose.  
As shown in Table 1 below, the distinctive characteristics of pavement preservation activities are 
that they restore the function of the existing system and extend its service life, not increase its 
capacity or strength. 
 



Pavement Preservation Guidelines 
Type of Activity 



 
Increase 
Capacity 



Increase 
Strength 



 Reduce 
Aging 



Restore 
Serviceability 



New Construction X X X X 



Reconstruction X X X X 
Major (Heavy) 
Rehabilitation   X X X 



Structural Overlay   X X X 
  



Minor (Light) Rehabilitation     X X 



Preventive Maintenance     X X 
Pavement 



Preservation 
 



Routine Maintenance       X 



Corrective (Reactive) 
Maintenance       X   



Catastrophic Maintenance       X 



 
Table 1- Pavement Preservation Guidelines 



 
 
Definitions for Pavement Maintenance Terminology 
 
Pavement Preservation is “a program employing a network level, long-term strategy that 
enhances pavement performance by using an integrated, cost-effective set of practices that 
extend pavement life, improve safety and meet motorist expectations.” 
Source: FHWA Pavement Preservation Expert Task Group  
       
An effective pavement preservation program will address pavements while they are still in good 
condition and before the onset of serious damage.  By applying a cost-effective treatment at the 
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 3
right time, the pavement is restored almost to its original condition.  The cumulative effect of 
systematic, successive preservation treatments is to postpone costly rehabilitation and 
reconstruction.  During the life of a pavement, the cumulative discount value of the series of 
pavement preservation treatments is substantially less than the discounted value of the more 
extensive, higher cost of reconstruction and generally more economical than the cost of major 
rehabilitation.  Additionally, performing a series of successive pavement preservation treatments 
during the life of a pavement is less disruptive to uniform traffic flow than the long closures 
normally associated with reconstruction projects. 
 
Preventive Maintenance is “a planned strategy of cost-effective treatments to an existing 
roadway system and its appurtenances that preserves the system, retards future deterioration, and 
maintains or improves the functional condition of the system (without significantly increasing 
the structural capacity).”  Source: AASHTO Standing Committee on Highways, 1997  
       
Preventive maintenance is typically applied to pavements in good condition having significant 
remaining service life.  As a major component of pavement preservation, preventive maintenance 
is a strategy of extending the service life by applying cost-effective treatments to the surface or 
near-surface of structurally sound pavements.  Examples of preventive treatments include asphalt 
crack sealing, chip sealing, slurry or micro-surfacing, thin and ultra-thin hot-mix asphalt overlay, 
concrete joint sealing, diamond grinding, dowel-bar retrofit, and isolated, partial and/or full-
depth concrete repairs to restore functionality of the slab; e.g., edge spalls, or corner breaks. 
 
Pavement Rehabilitation consists of “structural enhancements that extend the service life of an 
existing pavement and/or improve its load carrying capacity.  Rehabilitation techniques include 
restoration treatments and structural overlays.”  Source: AASHTO Highway Subcommittee on Maintenance  
 
Rehabilitation projects extend the life of existing pavement structures either by restoring existing 
structural capacity through the elimination of age-related, environmental cracking of embrittled 
pavement surface or by increasing pavement thickness to strengthen existing pavement sections 
to accommodate existing or projected traffic loading conditions.  Two sub-categories result from 
these distinctions, which are directly related to the restoration or increase of structural capacity. 
 



Minor rehabilitation consists of non-structural enhancements made to the existing 
pavement sections to eliminate age-related, top-down surface cracking that develop in 
flexible pavements due to environmental exposure.  Because of the non-structural nature 
of minor rehabilitation techniques, these types of rehabilitation techniques are placed in 
the category of pavement preservation. 



 
Major rehabilitation “consists of structural enhancements that both extend the service life 
of an existing pavement and/or improve its load-carrying capability.” Source:  AASHTO 
Highway Subcommittee on Maintenance Definition  



 
Routine Maintenance “consists of work that is planned and performed on a routine basis to 
maintain and preserve the condition of the highway system or to respond to specific conditions 
and events that restore the highway system to an adequate level of service.”  Source: AASHTO 
Highway Subcommittee on Maintenance  
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Routine maintenance consists of day-to-day activities that are scheduled by maintenance 
personnel to maintain and preserve the condition of the highway system at a satisfactory level of 
service.  Examples of pavement-related routine maintenance activities include cleaning of 
roadside ditches and structures, maintenance of pavement markings and crack filling, pothole 
patching and isolated overlays.  Crack filling is another routine maintenance activity which 
consists of placing a generally, bituminous material into “non-working” cracks to substantially 
reduce water infiltration and reinforce adjacent top-down cracks.  Depending on the timing of 
application, the nature of the distress, and the type of activity, certain routine maintenance 
activities may be classified as preservation.  Routine Maintenance activities are often “in-house” 
or agency-performed and are not normally eligible for Federal-aid funding. 
 
 
Other activities in pavement repair are an important aspect of a STA’s construction and 
maintenance program, although they are outside the realm of pavement preservation: 



 
Corrective Maintenance activities are performed in response to the development of a 
deficiency or deficiencies that negatively impact the safe, efficient operations of the 
facility and future integrity of the pavement section.  Corrective maintenance activities 
are generally reactive, not proactive, and performed to restore a pavement to an 
acceptable level of service due to unforeseen conditions.  Activities such as pothole 
repair, patching of localized pavement deterioration, e.g. edge failures and/or grade 
separations along the shoulders, are considered examples of corrective maintenance of 
flexible pavements.  Examples for rigid pavements might consist of joint replacement or 
full width and depth slab replacement at isolated locations. 
 
Catastrophic Maintenance describes work activities generally necessary to return a 
roadway facility back to a minimum level of service while a permanent restoration is 
being designed and scheduled.  Examples of situations requiring catastrophic pavement 
maintenance activities include concrete pavement blow-ups, road washouts, avalanches, 
or rockslides. 
 
Pavement Reconstruction is the replacement of the entire existing pavement structure 
by the placement of the equivalent or increased pavement structure.  Reconstruction 
usually requires the complete removal and replacement of the existing pavement 
structure.  Reconstruction may utilize either new or recycled materials incorporated into 
the materials used for the reconstruction of the complete pavement section.  
Reconstruction is required when a pavement has either failed or has become functionally 
obsolete. 



 
If you need technical support or further guidance in the pavement preservation area, please 
contact Christopher Newman in the FHWA Office of Asset Management at (202) 366-2023 or 
via e-mail at Christopher.Newman@fhwa.dot.gov. 
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3 R Pavement Rehabilitation and the MS4 Process




3R Projects5-MS4 Overlay Exemptions1 (if answer is “yes” then MS4 requirements apply)

		Treatment Type4

		Net change in pavement thickness Greater than 2”?

		New pavement thickness Greater than 6”?

		Expose Subgrade2 and/ or subbase3?

		Widen Roadway, adds turn lanes and/or AC/DC lanes?

		Pave existing unpaved shoulders and/or Add shoulders?

		Work beyond shoulders disturbs more than one acre?

		Comment:



		Thin Wearing Course Surface Treatment

		

		

		

		

		

		

		Micro Surfacing, Chip Seal, Thin Stone Mastic Asphalt (SMA)



		2” or less  HMA/SMA Overlay

		

		

		

		

		

		

		Hot mix Asphalt (HMA)



		Cold Planing (Milling) and Overlay

		

		

		

		

		

		

		



		Cold In-Place (CIP) Recycling  and Overlay

		

		

		

		

		

		

		HMA and/or SMA overlay



		Surface Recycling (Heating and Scarifying Treatment)

		

		

		

		

		

		

		Pavement wearing course may be Chip Seal, HMA, SAM, etc.



		Repaving (Heating and Repaving Treatment)

		

		

		

		

		

		

		Pavement wearing course may be Chip Seal, HMA, SMA, etc.



		Remixing (Heating and Remixing Treatment)

		

		

		

		

		

		

		



		Thin Whitetopping Overlay

		

		

		

		

		

		

		



		Rubbilization and Overlay6

		

		

		

		

		

		

		Pavement overlay may be Chip Seal, HMA, SMA, etc. (See note 6 for net thickness exception)





Notes:


1. MS 4 Areas are defined on the Colorado Department of Public Health and Environment (CDPHE) website: 


a. http://www.cdphe.state.co.us/wq/PermitsUnit/stormwater/MS4-Permittees.pdf

2. Disturbance of Sub-grade is defined as-Working with Area Engineer to determine definition, Area Engineer needs to have description of process for each type of operation that may disturb sub-grade/base, Area Engineer when then work with CDPHE to come up with final definition of disturbance.

3. Disturbance of Sub-base is defined as-See Item 2.

4. Treatment Type Definition are defined in-See Definitions in:



[image: image1.emf]Treatment Types rev  2 (8-10-2007).pdf




5. 3R Projects- Pavement Rehabilitation, Pavement Restoration and Pavement Resurfacing Projects, per PD 548.0.

6. The net change in pavement thickness can be 6” for Rubbilization projects only.

10/10/2007 

Page 2 of 2
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Municipal Separate Storm Sewer 
System (MS4)



Treatment Types
Resurfacing, Restoration, and Rehabilitation (3R) Projects



8/10/2007



Guideline Exemptions
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Thin Wearing Course Surface Treatment



Existing Flexible 
Pavement



Existing Surface
Flexible Pavement 



Thin Wearing Course



Existing Flexible 
Pavement



2" maximum
net gain



Single Operation



Flexible Pavement 
Thin Wearing Course



Existing Rigid 
Pavement



2" maximum
net gain



OR



Flexible Pavement Thin Wearing Course
may be Micro-Surfacing, Chip Seal, 
thin Stone Mastic Asphalt (SMA), etc.
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Aggregate Bin



Pugmill Emulsion Tank



Slurry Spreader Box



Thin Wearing Course Direction of Travel



Rubber Tired Roller



Steel Wheel Roller
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Conventional Hot Mix Asphalt (HMA) Overlay



Flexible Pavement Overlay
may be either Hot Mix Asphalt (HMA)
or Stone Matrix Asphalt (SMA).



Existing Flexible 
Pavement



Existing Surface
Flexible Pavement 



Overlay



Existing Flexible 
Pavement



2" maximum
net gain



Single Operation



Flexible Pavement 
Overlay



Existing Rigid 
Pavement



2" maximum
net gain



OR
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Hot Mix Paving (Single Operation) Direction of Travel



Tractor



Screed



Spreader
Box with
Augers Hopper



Rubber Tired Roller



Steel Wheel Roller Conveyors
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Existing Flexible 
Pavement



Existing Surface



Existing Flexible 
Pavement



Exposed
Cold Planed Surface



Flexible Pavement 
Overlay



Existing Flexible 
Pavement



2" maximum
net gain



6" maximum



Conventional Cold Planing (Milling) and Overlay



Flexible Pavement Overlay
may be either Hot Mix Asphalt (HMA)
or Stone Matrix Asphalt (SMA).



Initial Operation Final Operation



Cold planing is the removal of the top potion
of existing flexible pavement.  The material is
removed and stockpiled.
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Hot Mix Paving (Final Operation)



Cold Planing (Initial Operation)
Direction of Travel



Direction of Travel



Tractor



Screed



Spreader
Box with
Augers HopperRubber Tired Roller



Steel Wheel Roller Conveyors



Cutting Drum
Truck Loading



Conveyor



Cold Planer
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Cold In-Place Recycling (CIP) and Overlay



Flexible Pavement Overlay
may be either Hot Mix Asphalt (HMA)
or Stone Matrix Asphalt (SMA).



Existing Flexible 
Pavement



Existing Surface



Existing Flexible 
Pavement



Exposed
Cold In-Place



Recycled Surface



CIP Pavement



Flexible Pavement 
Overlay



Existing Flexible 
Pavement



2" maximum
net gain



CIP Pavement



CIP is the pulverizing, without heat, of existing flexible
pavement to a specified depth.  The pulverized material
remains in it's original location.  An emulsion is added to
the pulverized material and is recompacted.



Initial Operation Final Operation
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Hot Mix Paving (Final Operation)
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Cold In-Place Recycling (Initial Operation)
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Surface Recycling
(Heating and Scarifying Treatment)



Flexible Pavement Wearing Course
may be Micro-Surfacing, Chip Seal, 
Hot Mix Asphalt (HMA) or
Stone Mastic Asphalt (SMA), etc.



Surface Recycling heats, scarifies, and sprays rejuvenating
agent.  The material is then mixed with an auger, leveled
off with a screed and rolled with a rubber-tired roller.
Depth of scarification is usually between ¾" and 1 ½". 
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Thin Wearing Course (Final Operation)
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Heating and Scarifying (Initial Operation) Direction of Travel
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Repaving
(Heating and Repaving Treatment)



Repaving is the process of heating, scarifying, adding
rejuvenating agent and mixing of the surface. A new
hot mix asphalt overlay is placed over the heated recycled
surface. These two operations are done simultaneously in
a paving train operation. A strong thermal bond is formed
between the two layers. The overlay is compacted with a
roller. Depth of scarification is usually between ¾" and 1 ½". 
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2" maximum
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Propane Tank



Heating and Repaving (Single Operation) Direction of Travel



Hot Mix Paving (Single Operation Continued) Direction of Travel
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Remixing
(Heating and Remixing Treatment)



Remixing is a process that heats, plans (mills) and removes
1 ½" to 2" of the existing pavement, then adds in rejuvenating
agent, virgin aggregate or new hot mix asphalt (HMA). All
materials are mixed in a small mobile pug mill to form a single,
homogenous mixture. The operation is simultaneously
performed in a paving train operation. The overlay mixture
is compacted with a roller.
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Heating and Remixing (Single Operation) Direction of Travel
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Flexible Pavement Overlay
may be either Hot Mix Asphalt (HMA)
or Stone Matrix Asphalt (SMA).



FDR is the pulverizing, without heat, of existing flexible
pavement to produce an aggregate base material by
mixing of some or all of the underlying granular base,
subbase or subgrade material. 
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Hot Mix Paving (Final Operation)
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Is a rigid concrete pavement
overlay.
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Concrete Paving (Final Operation)
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Rubbilization and Overlay



Rubbilization is a fracturing of existing rigid concrete
pavement. The rubblized concrete responds as a
high-density granular base material. 
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may be either Hot Mix Asphalt (HMA)
or Stone Matrix Asphalt (SMA)
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Hot Mix Paving (Final Operation)
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Thin Wearing Course Surface Treatment


Existing Flexible 
Pavement


Existing Surface
Flexible Pavement 


Thin Wearing Course


Existing Flexible 
Pavement


2" maximum
net gain


Single Operation


Flexible Pavement 
Thin Wearing Course


Existing Rigid 
Pavement
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net gain


OR


Flexible Pavement Thin Wearing Course
may be Micro-Surfacing, Chip Seal, 
thin Stone Mastic Asphalt (SMA), etc.
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Aggregate Bin


Pugmill Emulsion Tank


Slurry Spreader Box


Thin Wearing Course Direction of Travel
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Steel Wheel Roller







4


2" or Less HMA/SMA Overlay


Flexible Pavement Overlay
may be either Hot Mix Asphalt (HMA)
or Stone Matrix Asphalt (SMA).
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Hot Mix Paving (Single Operation) Direction of Travel


Tractor


Screed


Spreader
Box with
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Existing Flexible 
Pavement
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Exposed
Cold Planed Surface


Flexible Pavement 
Overlay
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net gain
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Cold Planing (Milling) and Overlay


Flexible Pavement Overlay
may be either Hot Mix Asphalt (HMA)
or Stone Matrix Asphalt (SMA).


Initial Operation Final Operation


Cold planing is the removal of the top potion
of existing flexible pavement.  The material is
removed and stockpiled.
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Hot Mix Paving (Final Operation)
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Cold In-Place (CIP) Recycling and Overlay


Flexible Pavement Overlay
may be either Hot Mix Asphalt (HMA)
or Stone Matrix Asphalt (SMA).
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CIP Pavement


CIP is the pulverizing, without heat, of existing flexible
pavement to a specified depth.  The pulverized material
remains in it's original location.  An emulsion is added to
the pulverized material and is recompacted.


Initial Operation Final Operation







9
Hot Mix Paving (Final Operation)
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Surface Recycling
(Heating and Scarifying Treatment)


Flexible Pavement Wearing Course
may be Micro-Surfacing, Chip Seal, 
Hot Mix Asphalt (HMA) or
Stone Mastic Asphalt (SMA), etc.


Surface Recycling heats, scarifies, and sprays rejuvenating
agent.  The material is then mixed with an auger, leveled
off with a screed and rolled with a rubber-tired roller.
Depth of scarification is usually between ¾" and 1 ½". 
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Thin Wearing Course (Final Operation)
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Repaving
(Heating and Repaving Treatment)


Repaving is the process of heating, scarifying, adding
rejuvenating agent and mixing of the surface. A new
hot mix asphalt overlay is placed over the heated recycled
surface. These two operations are done simultaneously in
a paving train operation. A strong thermal bond is formed
between the two layers. The overlay is compacted with a
roller. Depth of scarification is usually between ¾" and 1 ½". 
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Propane Tank


Heating and Repaving (Single Operation) Direction of Travel


Hot Mix Paving (Single Operation Continued) Direction of Travel


Screed
Spreader
Box with
Augers Hopper


Steel Wheel Roller


Screed


Rejuvenator Tank


Scarifying Teeth
Radiant Heater


Spray bar


ConveyorAuger to mix 
and redistribute


Rubber Tired Roller







14


Remixing
(Heating and Remixing Treatment)


Remixing is a process that heats, plans (mills) and removes
1 ½" to 2" of the existing pavement, then adds in rejuvenating
agent, virgin aggregate or new hot mix asphalt (HMA). All
materials are mixed in a small mobile pug mill to form a single,
homogenous mixture. The operation is simultaneously
performed in a paving train operation. The overlay mixture
is compacted with a roller.
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Heating and Remixing (Single Operation) Direction of Travel
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Thin Whitetopping Overlay
Is a rigid concrete pavement
overlay.
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Concrete Paving (Final Operation)
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Rubbilization and Overlay


Rubbilization is a fracturing of existing rigid concrete
pavement. The rubblized concrete responds as a
high-density granular base material. 
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Hot Mix Paving (Final Operation)
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