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Condition Inspection of Roadway, Driveway and Parking Lot Pavements at MCAS Yuma, MCAGCC Twentynine Palms and MCLB Barstow

1. INTRODUCTION
The pavement condition survey procedure, commonly known as Pavement Condition Index (PCI), is a system originally developed in the late 1970’s by the U.S. Army Construction Engineering Research Laboratory, adopted by the Navy in 1985, and became an ASTM Standard in 1993 (for airfield pavements) and 1999 (for roads and parking lots).  ASTM D 6433-09 Standard Test Method for Roads and Parking Lots Pavement Condition Surveys is the current industry standard used.  A PCI survey is a visual inspection of pavement that determines the present condition of the surface.  The condition survey is performed by collecting pavement distress data in accordance to ASTM D 6433, by either manual or automated techniques for roads but limited to manual techniques for parking lots and other pavements.

MicroPAVER is an Engineered Management System (EMS) designed to assist agencies in better managing their pavement inventories.  In order for MicroPAVER to perform accurate analyses, pavement condition data must be regularly collected and entered into the system.  New techniques for collecting pavement condition data have automated much of the inspection process.  Automated pavement condition data collection equipment, such as video/film cameras and laser sensors mounted on vehicles, enable large quantities of condition data to be rapidly collected.  Data can then be interpreted offsite and entered into MicroPAVER.


2. OBJECTIVES
Perform the following tasks for each installation’s (MCAS Yuma, MCAGCC Twentynine Palms and MCLB Barstow) paved roads, driveways and parking areas: 
1) Develop a Schedule and Coordination Plan for the PCI inspection
2) Build and update installation’s MicroPAVER inventory 
3) Collect data for PCI inspection
4) Analyze and interpret collected data for PCI calculations
5) Perform data quality assurance
6) Provide a Technical Report for PCI inspections at MCAS Yuma, MCAGCC Twentynine Palms and MCLB Barstow
7) Submit monthly progress reports.

a. MCAS Yuma – paved roads, driveways and parking areas consist of approximately 3,416,710 square yards. MCAS Yuma will have only one MicroPAVER data file (e.60). MCAS Yuma will have at least two separate networks (family housing and non-housing).
b. MCAGCC Twentynine Palms – paved roads, driveways and parking areas consist of approximately 2,515,017 square yards. MCAS Twentynine Palms will have only one MicroPAVER data file (e.60). MCAS Twentynine Palms will have at least two separate networks (family housing and non-housing).
c. MCLB Barstow – paved roads, driveways and parking areas consist of approximately 1,026,762 square yards. MCLB Barstow will have only one MicroPAVER data file (e.60). MCLB Barstow will have at least two separate networks (family housing and non-housing).

Table 1 Installation Pavement Area (square yards)
	Description
	MCAS Yuma
[sy]
	MCAGCC Twentynine Palms
[sy]
	MCLB Barstow
[sy]

	Roads and Shoulders
	2,823,278
	965,061
	501,360

	Vehicle Driveways
	91,607
	23,012
	24,041

	Vehicle Parking / Other
	501,825
	1,526,945
	501,360

	Total Area
	3,416,710
	2,515,017
	1,026,762




3. MAJOR REQUIREMENTS
In order for the Contractor to accomplish the work under this purchase order, it shall be necessary to complete the following tasks:

Task 1: Schedule/Coordination Plan for PCI Inspection
a. Attend an initial site visit/kick-off meeting at three locations (MCAS Yuma, MCAGCC Twentynine Palms and MCLB Barstow) within 20 business days after the contract has been awarded.  The primary purpose for this initial visit/kick-off meeting is to review what, why, how, where, who, etc. so that the road and parking lot network inventory can be properly set-up.  The initial site visit serves as a preliminary for Task 2, garner information from local base personnel for a pavement inventory.  Provide minutes of the initial site/meeting two (2) business days after the initial site meeting for Government review.
b. The schedule/coordination/POAM (Plan of Action Milestone) plan shall be submitted within 10 working days. The contractor shall coordinate the schedule with the local installation Public Works Office (and Air Operations where applicable) to incorporate a schedule that would minimize disruption and not hinder installation normal operations.

Task 2: Build/Update Pavement Inventory using MicroPAVER
a. As a starting point, utilize Base GIS Map to create the Pavement Inventory. The Contractor shall follow the Navy’s Pavement Inventory Guidelines provided in Attachment A. MicroPAVER data/inventory does not exist for MCLB Barstow and MCAGCC Twentynine Palms.
b. Work with local Public Works to garner all information (e.g., construction/work history, Naval Facility Asset (NFA) numbers, etc) needed to build a good pavement inventory.
c. For sections defined in the MicroPAVER database, the Contractor shall verify in the field:
1) Length, width and area adjustments
2) Number of lanes
3) Surface type
4) From/To locations
5) Work History
d. For sections not defined in the MicroPAVER database, the Contractor shall:
1) Name the section following the Navy’s Pavement Inventory Guidelines provided in attachment A.
2) Record the length, width and area adjustment
3) Record the number of lanes
4) Record the surface type
5) Define from/to locations
6) Identify work history
e. Create a user defined field, “Pavement Status”, to record if sections are active, abandoned or demolished. 
f. Submit one electronic copy of the Installation’s MicroPAVER database that contains draft pavement inventory information (e.60, GIS linked with MicroPAVER database) for Government review and correction.
g. Submit one electronic copy of the Installation’s MicroPAVER database that contains the corrected pavement inventory information.

Task 3: Data Collection for PCI Inspection
a. Roads – the PCI survey must be performed using automated pavement condition data collection equipment, such as video/film cameras and laser sensors mounted on vehicles, to enable large quantities of condition data to be rapidly and safely collected. Collect data in one (1) lane of each section. For sections with more than two (2) lanes in the direction of the survey, the contractor shall collect data in the lane in the worst condition. Data collection shall begin at the “from” location of the section and terminate at the “to” location of the section.  Collect the data necessary to calculate the following condition indices: 
1) Pavement Condition Index (PCI) in accordance with ASTM D 6433-09, Standard Test Method for Roads and Parking Lots Condition Index Surveys, and utilize all distresses in ASTM D 6433-09.
2) International Roughness Index (IRI) in accordance with ASTM E 1926-08, Standard Test Method for Standard Practice for Computing International Roughness Index of Roads from Longitudinal Profile Measurements.
3) Ride Number (RN) data in accordance with ASTM E 1489-08, Standard Test Method for Standard Practice for Computing Ride Number of Roads from Longitudinal Profile Measurements made by an Inertial Profile Measuring Device.
b. Parking Lots – the PCI survey must be performed manually (boots on the ground) in accordance with ASTM D 6433-09, Standard Test Method for Roads and Parking Lots Condition Index Surveys, and utilize all distresses listed in ASTM D 6433-09. No automated data collection may be used on the parking lot areas no matter what size the parking lot. A parking lot includes parking areas and driving lanes.
c. Follow safety requirements in accordance with EM 385-1-1 and OSHA.


Task 4: Data Interpretation and Analysis for PCI Inspection. 
All data should be interpreted/analyzed using MicroPAVER 6.5.
a. Condition Data Interpretation for Automated Roads
1) No software is allowed for interpretation of the data collected from the roadway pavement. A technician must use the collected downward images as the main source of data to identify each distress outlined in ASTM 6433-09  . Only rutting and IRI or RN measurements are allowed to be interpreted by computer software. Interpret the collected PCI survey data and enter the interpreted data into the Installation’s MicroPAVER database.
2) Asphalt roadway pavements – the Contractor shall perform the PCI inspection in accordance with ASTM D 6433-09. The contractor is required to use the “Frame Method” sampling technique below.
i. The contractor shall survey (1) lane of each section. For sections with more than two (2) lanes in the direction of survey, the contractor shall inspect the lane in the worst condition. Inspections shall begin at the “from” location of the section and terminate at the “to” location of the section.
ii. “Frames” shall be defined as 20 feet in length and one lane wide. Inspection of the frames is dependent on the sections’ length. The Contractor shall inspect the frames per Table 2. Examples of the “Frame Method” are shown in Figures 1, 2, and 3 below. 
Table 2 Frames to Inspect
	Recommended Survey Rates for Frame Distresses
	% of Pavement Area Surveyed (assuming 2-lane street)

	Section Length [ft]
	Frames to Survey
	

	<250
	All
	100

	250 –  500
	1 of 2
	50

	>500
	1 of 3
	33




[image: ]
Figure 1 Section Length < 250 ft
[image: ]
Figure 2 Section Length 250  – 500 ft
[image: ]
Figure 3 Section Length > 500 ft

iii. When an “additional “ frame (as specified for sample units in ASTM D 6433-09) is encountered, the Contractor shall inspect a contiguous pavement area, which includes the “additional” frame, of no less than 1,500 SF (approximately 6 – 12.5 by 20 ft frames), as illustrated below in Figure 4.

[image: Additional Frame Strategy]
Figure 4 "Additional" Frame Strategy

iv. The Contractor shall aggregate frame distress data into sample units ranging in size between 1,500 and 3,500 SF each and enter the data into MicroPAVER as such.
v. The Contractor shall follow the severity level definitions for weathering and raveling as described by ASTM D 6433-09.
vi. For Portland Cement Concrete (PCC) sections, PCI distress data shall be collected for all slabs in the inspection lane and the distress data shall be interpreted as specified in ASTM D 6433-09.
vii. IRI values should be interpreted for each section based on data collected from the inspection lane.

3) Create family deterioration curves based on branch use (roads, parking areas, other), pavement surface type (PCC, APC, AC, ACC, etc.) and pavement rank (primary, secondary, tertiary). The rate of deterioration for each curve will be provided by the Navy.
4) For each section without a construction date, use MicroPAVER to perform back-calculations to determine construction history date.
5) For roads and parking lots, the Contractor shall use MicroPAVER 6.5 to input all the data collected, calculate PCI number, and develop recommendations for maintenance and repairs. The Contractor shall use the NAVFAC Pavement Condition Index Guidance policy for maintenance repairs.
6) Table 3 is the sampling rate required for Parking Lots. The samples to be inspected must be representative samples of the pavement section.

Table 3 Network Level Inspection Minimum Sampling Rate for Parking Lots
	Total Samples in Section
	Number of Samples to be Inspected

	1
	1

	2 – 4
	2

	5 – 15
	3

	16 – 40
	4

	Over 40
	10 percent (round up to next whole sample unit)




Task 5: Data Quality Assurance
All data shall be interpreted/analyzed using MicroPAVER 6.5.
a. The Contractor shall submit detailed procedures on pavement data collection, processing, quality control and analysis of pavement condition for the paved roads and parking lots at MCAS Yuma, MCAGCC Twentynine Palms and MCLB Barstow.
b. The Contractor shall allow the Navy representatives to review images, contractors’ quality control, and distress interpretation.

Task 6: Technical Report for PCI Inspection

a. The Contractor shall write a separate report for each engineering/inspection service provided at each location. Report shall follow the standard format that NAVFAC ESC will provide (see Attachment B for Table of Contents Overview). 


Task 7: Technical Report for PCI Inspection

a. The monthly progress reports shall include the following:
1) Percent complete of each task
2) Document any issues and deviations from the POAM
3) List of invoices submitted and received
4) Pavement areas surveyed


4. GOVERNMENT FURNISHED MATERIALS / INFORMATION / SUPPORT
Naval Facilities Engineering Service Center (NAVFAC ESC) shall provide: 
1) Installation’s roads drawings (GIS, CAD, etc)
2) The rate of deterioration for each curve
3) The Roads and Parking Lots report template
4) The basic Navy Pavement Inventory Guidelines
5) PCI Maintenance Policy Letter.

5. CONTRACTOR QUALIFICATIONS
The Contractor shall demonstrate the following qualifications with submittal of the quote:

a. Inspector and Rater
1) MicroPAVER Level I and II course certification for inspector and distress rater.
· The Contractor shall submit list of all inspectors and raters that will be working on this project.
2) During the past three (3) years have performed automated PCI inspection of roads using a video or film process and laser or ultrasonic sensors, and manual PCI inspection of roads and parking lots.
b. Video or Film Inspections – the Contractor shall submit a list of a minimum of three (3) projects that the Contractor has completed during the past three (3) years in which they have performed automated PCI inspections of roads using a video or film process and laser or ultrasonic sensors. The list shall include a brief statement of work, the POC with a phone number, fax number, email address, approximate lane miles inspected, cost of the project and cost per lane mile.
c. Viewing Images for Data Reduction – the Contractor shall submit a minimum of one (1) page document validating that their interpretation equipment has the ability to:
3) View a digital image (e.g. “frame”) that is a minimum of twelve (12) feet wide by twenty (20) feet long on the screen at the same time.
4) Set an automatic, selectable interval between frames (e.g. the Contractor shall have the ability to interpret uniformly spaced “frames”).
5) Overlay a digital or film calibrated grid on “frame” images to assist in determining distress quantities. 
6)  Overlay a digital or film calibrated crack gauge on “frame” images to assist in determining the severity of cracks
7) Calculate and attach data from the automated inspection devices to individual “frame” data for import into MicroPAVER.
d. Pavement Condition Index (PCI) and MicroPAVER – the Contractor shall submit a list of a minimum of three (3) projects that they have completed in the past three (3) years in which they have used ASTM D 6433-09 to conduct PCI inspections and entered the data into MicroPAVER. The list shall include a brief statement of work, the POC with a phone number, fax number, email address, approximate lane miles inspected, cost of the project and cost per lane mile.
e. International Roughness Index (IRI) – the Contractor shall submit a statement that they can gather and calculate the IRI at the “frame” level in accordance with ASTM E 1926-08.
f. Profile and Image Data – the Contractor shall submit a minimum of a one (1) page document validating that their automated pavement inspection equipment can perform (1) and one of either (2), (3), or (4) of the following:
1) Collect rutting data using the 5-sensor approach detailed in AASHTO’s most recent provisional standards.
2) For Video – collect pavement images on one (1) or more high resolution cameras, each connected to a Super VHS recorder with the resolution to identify cracks down to the one (1) mm wide level.  The automated inspection equipment shall also include an artificial light source for consistent illumination of the images.
3) For Film – collect pavement images on one (1) or more high resolution slit cameras with the resolution to identify cracks down to the one (1) mm wide level.  The automated inspection equipment shall also include an artificial light source for consistent illumination of the images.  
4) For Digital Images (e.g., Line Scan) – collect pavement images on one (1) or more high resolution cameras with the resolution to identify cracks down to the one (1) mm wide level.  The automated inspection equipment shall also include an artificial light source for consistent illumination of the images.  The Contractor shall provide a copy of all images to NAVFAC ESC in either a standard image file format or in a proprietary format with a viewer.
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