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LEARNING OBJECTIVES

Objective 1 -

Objective 2 -

Objective 3 -

Identify, evaluate, and select rehabilitation 
technologies to meet project goals

Develop an approach to mitigate project risks

Utilize the latest technological advances to 
ensure project success



Agenda

• Background 

• Overview

• Project Goals

• Timeline

• Condition Assessment

• Design

• Permitting Strategy

• Construction

• Project Takeaways



Background

• Owner: Clark Regional Wastewater District

• Location: Vancouver, WA

– Cougar Canyon

• Trunk Characteristics:

– 10,078 Linear-feet

– 12- to 15-inch diameter RCP

– Constructed 1978-79



Background



Background

Planned Corridor Projects 

1. Hazard Mitigation / Exposed Pipe

2. Structural Rehab of Trunk

3. Stream Resiliency and banks 
stability – Future/Pending



Project Overview

Rehabilitation of:

– 4,078 Linear-feet

– 15-inch diameter RCP

– 19 Manholes

• Interior coating

• Lids, steps, & concrete



Project Map



Project Goals

1. Structural Rehab

2. Corrosion Protection

3. Maximize Capacity

4. Construct in 2022



Timeline



Preliminary Design



Condition Assessment

• Phase 1: CCTV Inspection

• Phase 2: Supplemental CCTV



Condition Assessment

• Phase 1: 

– CCTV Inspection

– Visual Inspection of 
exposed pipe



Condition Assessment

• Phase 2: 

– Supplemental CCTV 
Inspection

– Verification 

– Recommendations



Condition Assessment - Results

• PACP Grades 4 and 5

• Wall loose ½” to 1” 

• Exposed reinforcement

• Cracking



Bypass Flows

• Flow Monitoring 

Range = 175 to 1,200 gpm

Average = 572 gpm



Design Phase



Design Challenges 

• Access Constraints

• Staging Limitations

• Environmental Corridor

• Permitting Timeline



Access & Staging



Permitting
Existing Conditions: 

– Creek Corridor
– Environmental Sensitive Area 
– Delineated Wetlands 

Strategy: 

– Avoid permit triggers

Approach: 
– Minimize disturbed area
– Use technology suited to strategy



Permitting

Triggers to avoid: 

• No vehicles

• No tree felling

• Minor limbing only

• No excavation

• No fill



Design –
Alternatives Analysis

Criteria: 
- Fully structural rehab

- Feasibility / Constructability

- Contractor availability & experience

- Capacity Retention

- Cost 



• Technologies

– Sliplining

– Spiral Wound Pipe

– Cured-In-Place Pipe (CIPP)

• Thermal Cure

• UV Cure

Design –
Alternatives Analysis



Design –
Alternatives Analysis



Design – CIPP Liner

ParameterCharacteristics

6,500 psiInitial Flex Strength

1,245,000 psiInitial Flex Modulus

Fully DeterioratedCondition 

> 50 yearsDesign Life

2Factor of Safety 



Bidding & Construction



Bid Results 

Bid Amount

$1,960,208.04Bidder #1

$1,973,042.60EOPCC

$2,145,373.16Bidder #2

$2,168,000.00Bidder #3

$2,156,686.58Bidder Average



Bid Analysis

• Bid Spread = 9.9% or $196,500

• Ave. Unit Cost of 15” CIPP = $265/LF

– Low = $195/LF High = $302.50

• Largest variations in Coating and Site Restoration bid items 



Construction Challenges

• Access

– Steep slopes

– Narrow paths

• Bypass Pumping

• Wet Weather Potential



Access Challenges



Bypass Systems

• Two Systems

– Main

– Lateral

• Two Set-ups



Bypass Systems – Main & Lateral

Mainline System:

• 6” HDPE piping

• Two 6” Dri-Prime pumps

• Floats & auto-dialers 

Lateral System:

• 4” HDPE piping

• 3” trash pumps



Bypass System - Flows

• Expected = 210 gpm

• Actual = 574 gpm



UV CIPP

• Thicknesses
– 3.0 and 3.8 mm 

• Test Results 

– Flex Mod = 2,310,000 psi

– Flex Strength = 64,900 psi



UV CIPP



UV CIPP 



Manhole Rehabilitation

Two categories:

1. Rehabilitation

2. Improvements



Manhole Rehabilitation

Rehabilitation: 

• Silicate mortar 
concrete rehab

• Epoxy coating 



Manhole Rehabilitation

Improvements:

• Composite locking lid

• Polypropylene steps 



Manholes – Before & After



Project Takeaways

• Communication

– Internal Team / Contractor

– Public / Residences

• Match strategies to technology

• Match technology to conditions

• Risks mitigation



Special Thanks!

• CRWWD:
– Jose Gonzalez
– John Parela
– Tom Grange

• Contractors:
– Iron Horse, LLC 
– Olsen Brothers Pro-vac, LLC



Please take a few minutes to use the 
evaluation form on the mobile app and 
provide your feedback on this session!  

Evaluations help us select sessions for future 
conferences and provide valuable feedback 
for conference planners & speakers.

Thank you!



Questions?

Brendan O’Sullivan, P.E., Consor
Email: Brendan.OSullivan@consoreng.com 

Jerry Barnett, P.E., Clark Regional Wastewater District
Email: jbarnett@crwwd.com


