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CLACKAMAS COUNTY, OREGON



CLACKAMAS COUNTY - BACKGROUND

1,400+ centerline miles

Over 6 square miles of pavement 

0

10

20

30

40

50

60

70

80

90

100

Urban Rural

24

76

P
er

ce
nt

 b
y 

C
en

te
rl

in
e 

M
ile

s



CLACKAMAS COUNTY - BACKGROUND
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CLACKAMAS COUNTY - BACKGROUND

Asphalt
77%

Concrete
1%

Surface 
Treatment

22%

Surface Type by Area

+ 6 miles of gravel roads



CLACKAMAS COUNTY - BACKGROUND

Overall PCI – 67
Rural PCI – 70
Urban PCI – 60 



CLACKAMAS COUNTY - BACKGROUND

 2007 - 2012: RoadMatrix software

 2016: Pavement Management System Implementation

 Asphalt Paving

• In-house for small repair jobs

 Chip Seal/Slurry Seal

• 2016: County stopped chip sealing in-house & contracting slurry 
seals



COUNTY ROAD FUNDING 

 Historic funding sources

• Oregon Transportation Investment Act (OTIA)

 Current funding sources

• County Road Fund 

• Surface Transportation Program (STP)

• HB2017

• Community Road Fund

https://www.clackamas.us/engineering/fundingsources.html



COUNTY ROAD FUNDING

Community Road Fund = Vehicle Registration Fee

https://www.clackamas.us/transportation/crf

Clackamas County
Washington 

County
Multnomah 

County

$0$2.1 million$6.8 millionLocal Gas Tax

$5.5 million$7.8 million$34.3 millionLocal Vehicle Registration Fee

$0$35 million$0Local Property Tax

$0$3.7 million$0Road District

$5.5 million$48.6 million$41.1 millionTotal Annual Revenue



COUNTY ROAD FUNDING

Funding has not kept up with the continued pavement deterioration 
and rising construction costs!



PAVEMENT 
MANAGEMENT PLANNING



PAVEMENT MANAGEMENT PLANNING

• Pavement Management Program

• Managed by the Transportation and Development (DTD) group

• 2020: GRI contracted to support DTD

• Review StreetSaver Setup

• Revise Decision Tree and Unit Costs

• Develop 5-Year Plan for maintenance, preservation, and rehab



Evaluate Needs & 
Establish Goals

Evaluate Needs & 
Establish Goals

Establish Pavement 
Network/ Inventory
Establish Pavement 
Network/ Inventory

Collect Pavement  
Condition Data

Collect Pavement  
Condition Data

Analyze Budget 
Needs & 

Consequences

Analyze Budget 
Needs & 

Consequences
Develop Recommendations 

for Network-Level Work
Develop Recommendations 

for Network-Level Work

Communicate 
Results

Communicate 
Results

Update PMPUpdate PMP

Construction

Project 
Level 

Evaluation

Design

PS&E

WHAT IS PAVEMENT 
MANAGEMENT?



PAVEMENT MANAGEMENT PLANNING

Current Network PCI
67

CV

CV

CV

CV
CV



PAVEMENT MANAGEMENT PLANNING

Ideal PMP Approach:

Reality Using the 
Ideal PMP Approach:

Revised PMP 
Approach:



PAVEMENT MANAGEMENT PLANNING

StreetSaver Setup – Decision Tree

• Challenge #1: Rural vs. Urban

• Challenge #2: ADA

• Challenge #3: Developing realistic treatments

• Challenge #4: How to project cost over an extended period



PAVEMENT MANAGEMENT PLANNING

StreetSaver Setup – Decision Tree

Challenge: urban and rural treatments require separate decisions trees = analysis occurs twice

RURALURBANPCI Condition Categories

Chip SealSlurry Seal (residential)Very Good

Chip Seal
Overlay/

Slurry Seal (residential)
Good – Non-Load

Overlay + Patching/
Chip Seal + Patching 

(residential)

Overlay + Patching/
Slurry Seal + Patching 

(residential)
Good – Load

Thick Overlay + PatchingThick Overlay + PatchingPoor

Reconstruction Reconstruction Very Poor



PAVEMENT MANAGEMENT PLANNING

StreetSaver Setup – Decision Tree

• Cost…how do we more closely model Project-Level costs?

Percentage in 2021Fully Loaded Factors

7%Mobilization

5%Drainage

6%Traffic Control

23%Engineering/Construction

2%Striping/Markings

25% (25 – 100% varies)ADA 

10%Contingency



PAVEMENT MANAGEMENT PLANNING

5-Year Plan

• Fixed Budget

• Annual split between urban and 
rural ranged from 

• 50:50
• 54:46

• Inflation Rate/Cost Escalation 

Slurry Seal
9%

Chip Seal
37%

Overlay
27%

Overlay (Repairs/ 
Pre-Leveling)

26%

Reconstruction
1%

Treatment Distribution



PAVEMENT 
MANAGEMENT 

PLANNING

Challenges/ 

Lessons learned 



DESIGN
Rehabilitation



DESIGN – REHABILITATION 

2020 Pavement Rehab Project (County) 2023 Pavement Rehab Project (Consor/GRI)



DESIGN – REHABILITATION 

Typical Clackamas County Scope of Work for Pavement Rehabilitation for Design

Task 1: Project Management

Task 2: Basemapping

Task 3: Pavement Investigations

Task 4: 50% Design

Task 5 and Task 6: 90% and Final Design

Task 7: Utility Coordination

Task 8: Right of Entry Requests

Task 9: Public Involvement

Task 10: Bid Phase Services



DESIGN – REHABILITATION 

Basemapping

Mobile Lidar (Courtesy of Erlandson)

High-resolution NearMap aerial photography at 
SE Webster Rd and SE Webster Ln



DESIGN – REHABILITATION 

Basemapping – Field Verification Walkthrough



DESIGN – REHABILITATION 
Pavement Investigations – Risk Based Pavement Design

Ask Andrew later about 
2022 NWPMA presentation



DESIGN – REHABILITATION 

Pavement Investigations – GPR



DESIGN – REHABILITATION 

Pavement Investigations – Cores/Shallow Borings



DESIGN – REHABILITATION 

Pavement Investigations - DCP



DESIGN – REHABILITATION 

Pavement Investigations –Preliminary Recommendations



DESIGN – REHABILITATION 
Pavement Investigations –Preliminary Cost Estimates



DESIGN – REHABILITATION 

Pavement Investigations – Field walkthrough
• Geotech, Civil, and Agency

• Plans, preliminary data  and cost estimates in hand

• Apply Field Checklist Again

• Looking for practical issues/factors affecting paving 
treatment selection



DESIGN – REHABILITATION 

Pavement Investigations – Field walkthrough

• Scrutinize designs and data

• Apply lessons learned from past construction

• Confirm data matches eyes

• Discuss street maintenance history

• Consider alternative treatment options and variation along street

• Consider subgrade modulus for support during construction

• Consider traffic control needs

• Review stability of street and value of deferment



DESIGN – REHABILITATION 

50% Pavement Rehabilitation Design: Sunnyside Rd.

Existing Conditions:

• 9-inches ACP Avg (2.5-inch crack depth 
with some delamination at 2.5-inch depth)

• 13.5-inches Agg Base Avg

• 8,600 psi SG Modulus

Treatment:

• 4-inch grind and inlay (L3 ACP, PG70-22) 



DESIGN – REHABILITATION 

50% Pavement Rehabilitation Design: King Rd

Existing Conditions:

• 4-inches ACP Avg (full depth cracking)

• 7.6-inches Agg Base Avg

• 5,200 psi SG Modulus Avg

Treatment:

• 4-inch ACP Remove and Replace               
(L2 ACP, PG64-22)

• Recondition Existing Agg Base



DESIGN – REHABILITATION 
50% Pavement Rehabilitation Design: Pilkington Rd

Existing Conditions:

• 8.75-inches ACP Avg                                          
(No delamination in cores)

• 2-inches Agg Base Avg. occasional CTB

• 7,000 psi SG Modulus

Treatment:

• 2-inch grind and 3-inch inlay (L2 ACP, PG64-22) 



DESIGN – REHABILITATION 
50% Pavement Rehabilitation Design: Webster Ln

Existing Conditions:

• 2.5-inches ACP Avg (full depth cracking)

• 11-inches Agg Base Avg

• 7,000 psi SG Modulus Avg

Treatment:

• 3-inch ACP Remove and Replace                
(L2 ACP, PG64-22)

• Recondition Existing Agg Base



DESIGN – REHABILITATION 
90% and Final Pavement Rehabilitation Design



DESIGN – REHABILITATION 

90% and Final Pavement Rehabilitation Design: Traffic Control Concepts



DESIGN – REHABILITATION 
90% and Final Pavement Rehabilitation Design: Typical Sections and Details



DESIGN - REHABILITATION
Lessons Learned



DESIGN
Preservation



DESIGN – PRESERVATION 

Typical Clackamas County Scope of Work for Pavement Preservation for Design

Task 1: Project Management and Coordination

Task 2: Field Review Preservation Candidates & Quantity Development

Task 3: Design (60%/ 100%/ Final)

Task 4: Bid Phase Services

Goal: develop a design approach the County can complete in-house 



DESIGN – PRESERVATION 

Field Review



DESIGN – PRESERVATION 
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Plans

• Used County 
Map Book for 
easy mapping 



Slurry Seal

• Specifications

• Customized ODOT Section 
00706

• Type II aggregate

• LMCQS-1h emulsion

DESIGN – PRESERVATION 
Chip Seal

• Specifications

• Customized ODOT Section 
00710

• PMCRS-2H or CRS-3P emulsion

• County provided chip rock

• ODOT Graded Medium chip 
aggregate (3/8” – No. 4)



DESIGN – PRESERVATION 
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Slurry Seal

DESIGN – PRESERVATION 
Chip Seal



DESIGN -
PRESERVATION

Challenges/ 

Lessons learned 



CONSTRUCTION
Rehabilitation



CONSTRUCTION 



CONSTRUCTION 

Rehabilitation – ACP Spot Grind and Inlay



CONSTRUCTION 

Rehabilitation – 4-inch Remove and Replace



CONSTRUCTION 

Rehabilitation – ACP Repair and Subgrade Stabilization



CONSTRUCTION 

Rehabilitation – Asphalt Reinforcement Fibers



CONSTRUCTION 

Boyer Road Waterline Break Mid-Construction 



CONSTRUCTION 

What you can find during milling…



CONSTRUCTION 

Bird Baths



CONSTRUCTION 

Crestview Drive – Drainage Issue



CONSTRUCTION 

Smoothness 



CONSTRUCTION 

Mulino Road



CONSTRUCTION 

Striping/Markings 



CONSTRUCTION 

Rehabilitation – Post Construction

Boyer/King Rd Boyer/King Rd McLoughlin



CONSTRUCTION
Preservation



CONSTRUCTION – CHIP AND SLURRY 

Preparation



CONSTRUCTION – CHIP AND SLURRY

Preparation



CONSTRUCTION – SLURRY SEAL 



CONSTRUCTION – SLURRY SEAL 



CONSTRUCTION – SLURRY SEAL 

video



CONSTRUCTION – CHIP SEAL 



CONSTRUCTION – CHIP SEAL 



CONSTRUCTION – CHIP SEAL 



CONSTRUCTION – CHIP SEAL 



CONSTRUCTION – CHIP SEAL 



CONSTRUCTION – CHIP SEAL 



CONCLUSIONS/ LESSONS LEARNED

2023 Construction Season 

• 10 Contracted Projects

• All bid estimates were below engineer’s estimates 

• Only 1 project went over budget due to unforeseen field conditions 

• Future preservations jobs
• Physically measure lengths and widths

• Area estimates were 5-8% low 

• Area based on County Maintenance Software/StreetSaver

Communication Challenges…how to inform the community? 

• Mailers, social media, door hangers, website



CONCLUSIONS/
LESSONS LEARNED



CONCLUSIONS/ LESSONS LEARNED

Time Will Tell…

• We are at the beginning of the revised process

• Will the modifications and assumptions hold true?

• Will this approach allow us to reach the ultimate PCI goal?

• Will the funding level keep pace with the cost increases and pavement 
deterioration?

• Moving between network-level and                                               
project-level work is HARD



QUESTIONS



Jon Sparks 

jsparks@clackamas.us
503-694-4522

clackamas.us/transportation/

Andrew Giesy, PE

Andrew.Giesy@consoreng.com
503-225-9010
consoreng.com

Lindsi Hammond, PE

lhammond@gri.com
720-375-4165

gri.com 

THANK YOU


