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HISTORY OF PAVEMENT MANAGEMENT SYSTEMS IN WASHINGTON COUNTIES

In the 1980’s, CRAB was involved in the development of the WSC2 PMS (Washington State, City, and County Pavement Management System), the adaptation of the WSDOT pavement management system for use by local agencies.  CRAB provided WSC2 PMS to the counties at no cost, along with training and support.  Several counties implemented a PMS program at that time.  

In 1990, the Washington State Legislature established the County Arterial Preservation Account (CAPA).  The County Arterial Preservation Program (CAPP) funds are provided to the counties for pavement preservation activities on their paved arterials.  Codified in RCW 46.68.095(4), one of the criteria is that ‘… a pavement management system is used.’  

In October 1990, the CRABoard adopted WAC rules for the administration of the County Arterial Preservation Program (CAPP), including WAC 136-320, ‘Pavement Management System Requirement for County Arterial Preservation Eligibility’.  It stated that all counties shall use a PMS to guide the pavement preservation and rehabilitation activities on all county paved arterial roads.  This requirement would not take effect until CRAB provided a PMS computer program for the counties to use.

In 1993, the County Pavement Management Planning System (CPMPS), a PMS module in the County Road Information System (CRIS).  WAC 136-320 was revised, stating that the Executive Director of CRAB shall, beginning in 1993, review the implementation of and, beginning in 1995, the compliance with the requirements of WAC 136-320.  

Beginning in 1993, CRAB’s Executive Director has reviewed each counties compliance with WAC 136-320.  He presented his findings to the CRABoard each year at the January meeting, where the Board has concurred that each county is in substantial compliance with WAC 136-320 and is eligible to receive CAPA funds.

WAC 136-320 does not mandate that all counties use the PMS program developed by CRAB.  If a county wishes to use a PMS program that meets the requirements of WAC 136-320 that better meets their pavement management philosophy and perceived needs, they are encouraged to use that PMS.  At this time, four counties are using other PMS programs, and three counties are in the process of implementing another PMS program.  

USES OF PMS

A PMS is a methodology for maintaining road surfaces by systematically analyzing pavement life cycles to determine when to do a pavement preservation and what the most cost effective rehabilitation method is, and to develop pavement rehabilitation budgets that will prevent major road deterioration.

There are three levels of work to be done on pavements:

· Routine maintenance (pothole repair, patching, crack sealing, etc), done on an as-needed basis

· Preservation or rehabilitation (installing a new wearing surface, seal coat or overlay) done on a cyclic basis

· Reconstruction (remove and replace the pavement and base structure), done when the road has failed or needs widening or realigning.

The main benefit of a PMS is the ability to spend your pavement preservation funds more cost-effectively.  By determining when it is cost-effective to rehabilitate a road, you can provide the best rehabilitation for the least cost.

CRAB provides a pavement management system, County Pavement Management Planning System (CPMPS) to the counties.  Attached is ‘Introduction to PMS’, an overview of PMS and our view of how a county will use their PMS.  Page 3 has two graphs of the pavement life cycle.  As shown on both figures, to obtain the same improvement to the road surface, it would cost $1 worth of renovation at 75% of life or $4 to $5 worth at 87% of life.  The most useful information a PMS provides is the year that a pavement preservation will be most cost effective (cost $1), and provide the most cost effective pavement rehabilitation.

There are three phases in the life of a pavement: 

· when the pavement is in good or better condition and does not need a preservation (PSC above 60)

· when a pavement preservation is cost effective (PSC between 60 and 40)

· when the pavement is in such a poor condition that a pavement preservation is no longer cost effective (PSC less than 40), reconstruction is needed.

By knowing when a pavement preservation is cost effective, the county can spend their limited pavement preservation funds on the most cost-effective rehabilitations.  By properly preserving their pavements, they reduce the need for and cost of routine pavement maintenance.

The current typical estimated cost of work on a two-lane road is:

Chip Seal
 
  $12,000 per mile

PSC = 60
  7 year life

Overlay

  $70,000 per mile

PSC = 40
12 year life

Reconstruction
$600,000 per mile

PSC < 40
  design life

(The reconstruction cost is to reconstruct the pavement structure, and does not include major realignment, drainage, or environmental improvements)

The results of the PMS program are not the final answer.  The PMS results are but one of the items that must be considered during the engineering analysis of the proposed pavement preservation program.  Each proposed project needs to be reviewed to make sure it is the right thing to do.

Another benefit of a PMS is the determination that a preservation activity will not be cost effective.  One of the lists provided by the PMS is a list of all roads in such a poor condition that a preservation activity will not be cost effective, and that these roads need to be reconstructed.  These roads need an in-depth engineering analysis to determine what can be done to improve the road.  If reconstruction is needed, funds must be located, such as RAP funds for rural arterials, TIB funds for urban arterials, state and federal funds.

The use of a PMS to determine if a preservation project is cost effective does not prevent the county from doing non-cost effective preservation projects.  If it is determined that a preservation activity will be done, for whatever reason, that project will be done.  The PMS provides an engineering reason for not doing the project, that the pavement is in such poor condition that a pavement preservation will not last and is not cost effective.  

HOW COUNTIES OPERATE THE PMS PROGRAM

The attached “Introduction To PMS” describes the steps a county goes thru to operate their PMS program.  Important highlights include:

The roadway and pavement information is in the County Roadlog, and is updated annually as part of the roadlog update process.  CPMPS uses the roadlog information directly; counties using another PMS program have a routine to transfer the current roadlog information to their program.  

Counties perform a visual rating of their paved roads.  Arterials must be rated at least once every two years (WAC 136-320); access roads are rated based on each counties schedule.  Rating can be done by county personnel (full time or part time) or by an automated pavement rating service.  When county personnel do the visual rating, they usually drive the roads at low speed and rate the distresses.  Three counties use bicycles, few, if any, walk the roads.  The time needed depends on the rating method and the number of miles rated.  Depending on the number of miles rated, it will take anywhere from one to three months.  Many counties use computerized data collection, entering the data directly into a computer; counties using paper need to enter their data.

Once all the data is in, running the PMS processes takes only a day or three.  The engineering analysis of the proposed preservation program can take as long as needed to develop the most reasonable pavement preservation program.

WHAT THE FUTURE HOLDS

Our goal is to have all counties use their PMS to help them manage their pavements.  As counties get more understanding of their PMS, we will provide whatever assistance they need.  We want them to have full knowledge of their PMS and what it provides.  We will continue to provide classroom training, telephone support, and hands-on training at their office.  We will assist in the preparation of reports and presentations, and be available for support and assistance when presentations are made.

CRAB is currently developing Mobility, the Windows incarnation of CRIS.  One of the Mobility modules will be a PMS program.  It will provide the same functionality as CPMPS, and include all we have learned since CPMPS was created.

One great source for information and support is the NorthWest Pavement Management Association.  The NWPMA is comprised of the local agencies in Washington and Oregon, WS DOT and ODOT, contractors, vendors and consultants.  By sharing what works and what doesn’t, participating agencies can use their PMS programs to the fullest.  CRAB supports the NWPMA, and is involved in all their activities.

AVERAGE PAVEMENT CONDITION ON COUNTY PAVED ROADS

One of the desires of the PMS program at CRAB is to develop a report of the average pavement condition of the county paved roads.  This would be accomplished by using the county Roadlog and the surface condition inventory to estimate the average pavement condition.  We asked each county to send in their most recent average condition report.  30 counties submitted their report; others were not in a position to provide useable information.  Th information was combined to provide an estimate of the average network pavement condition as of January 1, 1998.  

	
	Arterial
	Access
	Total

	Rural
	80
	74
	78

	
	18,299
	10,045
	28,344

	Urban
	78
	76
	77

	
	3,145
	5,372
	8,516

	Total
	80
	75
	78

	
	21,444
	15,416
	36,860


Another way of looking at the information is by the number of miles in each condition range.  This analysis shows that 86% of the county paved lane miles is in good or better condition (PSC >= 60)

	
	Very Poor
	Poor
	Fair
	Good
	Very Good
	Average
	Lane

	
	0 – 20
	20 - 40
	40 - 60
	60 - 80
	80 - 100
	Condition
	Miles

	Total System
	2,174
	942
	1,991
	9,935
	21,817
	78
	36,860

	
	6%
	3%
	5%
	27%
	59%
	
	

	Arterials
	981
	445
	983
	5,506
	13,527
	80
	21,444

	
	5%
	2%
	5%
	26%
	63%
	
	

	Access
	1,193
	497
	1,008
	4,429
	8,290
	75
	15,416

	
	8%
	3%
	7%
	29%
	54%
	
	

	Rural
	1,739
	641
	1,370
	6,896
	17,697
	78
	28,344

	
	6%
	2%
	5%
	24%
	62%
	
	

	Urban
	435
	301
	621
	3,039
	4,120
	77
	8,516

	
	5%
	4%
	7%
	36%
	48%
	
	

	Rural Arterials
	875
	327
	735
	4,386
	11,976
	80
	18,299

	
	5%
	2%
	4%
	24%
	65%
	
	

	Urban Arterials
	106
	119
	249
	1,121
	1,551
	78
	3,145

	
	3%
	4%
	8%
	36%
	49%
	
	

	Rural Access
	864
	314
	635
	2,511
	5,721
	74
	10,045

	
	9%
	3%
	6%
	25%
	57%
	
	

	Urban Access
	329
	183
	373
	1,918
	2,569
	76
	5,372

	
	6%
	3%
	7%
	36%
	48%
	
	


The top number is the average Pavement Surface Condition (PSC), with 100 being brand new and 0 being totally failed; the lower number is the number of lane miles in that category.

It must be noted that every county has a different philosophy of how to manage their pavements and this is reflected in their implementation and usage of their pavement management system.  We are comparing apples to apples (pavement conditions), but we are comparing Whatcom’s Winesaps to Grant’s Gravensteins to Grays Harbor’s Granny Smiths.  Given the differences between counties, this is a “not unreasonable” estimate of the overall average pavement condition for paved county roads.

The question was raised, how do the county paved roads compare to the State highways?  The average pavement condition for State highways, based on the 1997 pavement condition survey, is:



Statewide – all pavements


78.8



Interstate




87.5



Principal Arterials



78.7



Minor Arterials



75.1



Collectors




73.7

Just as there are differing philosophies between counties, there is a basic difference in how WSDOT and counties manage their pavements.  WSDOT gives pavement preservation one of their highest priorities, possibly second only to keeping their bridges from falling down.  WSDOT has established the policy is that when a pavement reaches a PSC of 50, it is rehabilitated.  Counties develop their proposed pavement preservation program.  It is included in Road Fund/Public Works budget, competing with all other projects (construction, maintenance, preservation, administration).  This budget is presented to the Board of County Commissioners, where the pavement preservation projects compete with all county funding needs and requests for the available funds.  Fortunately, most Boards consider pavement preservation a relatively high priority.

SUCCESS STORIES

In the 5 years since the adoption of WAC 136-320, all counties have implemented a PMS.  Each county has tailored their PMS to meet their philosophies of pavement management.  In doing so, many counties have used their PMS to great advantage.  Some of the successes include: 

Clark

Clark County was not performing any pavement preservation activities on their urban access (subdivision) road.  Thru their PMS, they were able to show what the average pavement condition would be in future years if they were not preserved.  Based on this information, the Board adopted an urban access road pavement preservation program, and included it in the annual maintenance program.

Douglas

Douglas County includes a listing of the current pavement condition of every segment of their road system with their Six Year Program, providing the information to the decision-makers and the public.

Island

Island County has four maintenance districts.  Historically, they have divided their pavement preservation funds among the maintenance districts based on their share of the total paved road mileage.  Two districts had a very high average pavement condition; the average pavement condition in the other two was dropping.  They are developing a policy of allocating the pavement preservation funds to the roads that will best benefit from a pavement preservation activity, as determined by their pavement management system.

Jefferson

A high priority for Jefferson County is to include flushed pavements in their annual chip seal program.  A flushed pavement is one where the asphalt binder has risen to the surface, providing a smooth, slick surface, especially in inclement weather.  One of the distresses they inventory during their visual survey is flushing; they can obtain a list of the road segments where the pavement is flushed for inclusion in their sealing program.

San Juan

San Juan County has very little heavy truck traffic.  They chip seal their roads on a seven-year cycle.  They will analyze their pavement condition using their PMS to determine if they can keep their current high pavement condition with an eight year cycle.  Any savings would be used to improve those roads that would not maintain their pavement condition for an eight-year cycle.

Spokane

Spokane County restructured their Maintenance Division, combining the four maintenance districts into two.  One of the reasons was their implementation of PMS.  They determined they could do their pavement preservation more cost effectively if they did all their preservation work in half the county each year, while performing preparatory work in the other half.  By alternating pavement preservation and preparation between the halves of the county, they can ensure the needed preparatory work gets done and save the cost of moving their equipment all over the county.

Snohomish

By using the predictive models in their PMS program, Snohomish County was able to determine the future pavement condition of their arterial road system.  100 miles of urban and rural arterials (20% of the total arterial mileage) were identified as having either a ‘poor’ or ‘failed’ surface condition.  They developed a three-year program to reconstruct or overlay these roads.  They also determined the savings in maintenance costs and the savings to the users.  With this information, they applied for and received a $10 million Public Works Trust Fund low interest loan to rehabilitate their arterial roads rated ‘poor’ and ‘failed’.







