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SR 520 SDEIS Technical Work Session

Museum of History and Industry

September 16, 2008
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Agenda

• Welcome and Meeting Overview
• Cost Estimate Validation Process
• Endangered Species Act and Stormwater Update
• Project Impact Plan
• Lid Leads Report Out
• West Side Outreach
• Acoustics Expert Review Panel Report Out
• Next Steps
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Cost Estimate Validation Process: 
Building Success and Minimizing Surprises -
Helping Avoid Cost / Schedule Overrun

SR 520 SDEIS Technical Work Session for Mediation 
Participants

John Stout, Senior Economist, HDR
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Definition of Terms

CRA – Cost Risk Analysis:
– Applies to projects 25 million to 100 million.
– Internal subject matter experts may be used.
– Held as needed.

Cost Estimation Validation Process (CEVP®):
– Applies to projects greater 100 million.
– External subject matter experts required.
– Typically held once every six to 12 months or as needed.
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What is CEVP?

What is CEVP?
– Estimating tool that considers cost, schedule, risks, 

opportunities and uncertainties.

Why CEVP? 
– More realistic projections of probable cost and schedule.
– Better decision-making and risk management for projects 

and programs.
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Why Risk Assessment?

Risk Assessment provides significant value by:
1. Encouraging pro-activity and early planning within the project 

team to shift odds in their favor.

2. Providing the collaborative environment to develop mitigation
strategies for all anticipated threats. 

3. Building confidence and credibility in project’s plans and 
estimates.

4. Ensuring transparency and integrity throughout the life-cycle of 
the project.

5. Providing the project’s sponsor with better cost and schedule 
forecasts for planning, budgeting, and bonding. 
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Project Life Cycle
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Actual
Cost

Project Life Cycle

Planning Stages Design Stages  Construction 
Stage

Project 
Completion 

Uncertainty and the Project Delivery Process 
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Cost Estimation Process 
Traditional vs. Risk-Based Approach
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Type of Risks

Budget Risks
– Risk that budget elements will deviate from the estimate.
– Examples: deviations in unit prices, deviations in quantities.

Event Risks
– Risk of internal or external events that force the project team 

to work beyond the estimate just to meet the Project Scope 
and SOW.

– Examples: Extreme weather, contractor non-performance.

Scope Risks
– Risk of significant changes to project scope due to external 

pressures.
– Examples: community pressures for changes in alignment or 

station location.
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Principles of the Risk Assessment Approach

Collaborative, team approach.

Looks at design, right of way and construction.

Defines threats and opportunities individually (to the 
extent possible).

Provide broad flexibility to represent uncertainty and 
correlation.

Identifies risk management strategies.
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Step 1: 
– Preparation Session with the project team to educate, plan, set 

the stage, and build expectation with the project team.

Step 2: 
– Workshop to elicit project characteristics and develop 

understanding, solicit inputs, develop ranges, identify and quantify 
risk factors, identify opportunities, and develop mitigation 
strategies.

Step 3: 
– Modeling and reporting to summarize all the project aspects in 

terms of risk as applied to budget, schedule, and management 
plan.

Cost Estimate Validation Process Key Steps 
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The CEVP Process

Up-to-date scope, 
schedule and estimate

Draft Activity Flow 
Chart

Workshop 
Participation

Internal Orientation

Review &  Finalize 
Design/ Construction 

Activity Flow Chart and 
Scenarios with Base 

Durations

Validate Base Cost

CRA/CEVP 
Introduction

Estimate Format

Project Brief & Issues 
of Concern

Preliminary Results

Build Risk Register

Prep Session Workshop Reporting

Draft Report

Workshop Report

Identify & Evaluate 
Potential Risk-
Management 

Strategies

Assess Uncertainty in 
Cost & Schedule

Workshop Report

Communicate Results 
(Risk and Estimates)

Proj Mgr & Team 
Communication

Follow Risk Mgmt Plan 
–Respond, Monitor 

and Control

Manage Risks

Share info with Exec. 
Proj team, 

stakeholders

CRA/CEVP Overview

Project brief & issues 
of concern

Review past risk 
registers

Cost Review/validation

Review Risk Regularly

Update Risk 
Management Plan

 



14

Building the Risk Analysis Backbone

Activity A

Start End

Activity C

Activity D

Activity B

$ }

For Each Task
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Flowchart Diagram
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Assess Base Cost



17

Baseline Cost Uncertainty
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Involvement of Project Team and Experts in a 
Consensus-Based Forum

A risk analysis workshop is held 
to:
– Review and validate cost estimates.
– Identify and quantify potential risks.
– Develop mitigation strategies.

Expert panel consists of project 
team leads representing expertise 
such as:
– Environmental 
– Right of Way
– Geotechnical
– Utilities
– Construction
– Political and Public Relations
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Risk Factors
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Identify, Quantify, and Mitigate…
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Risk Register:
Risk Identification
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Risk Register:
Risk Quantification
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Risk Register:
Risk Mitigation
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Event Risk Assessment Process

Risk Factor Probability of Occurrence Potential Effects

Delay of NEPA
Process 33%

Cost
Increase

$2M

Schedule
Delay by 12

months

Incremental
Increase Cost

Incremental
Schedule

Delay
Overall Effect of the

Project Cost
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Risk Analysis to Better Forecast Costs
(NYC Department of Environmental Protection)

BID PRICE 
02/07 ($219 M)

DEP NYC Water Supply 
RISK ANALYSIS OF TOTAL PROJECT COSTS
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Risk Analysis to Assess Schedule
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Risk Analysis to Identify Key Risks

Tornado Chart:  Correlation with Total Project Cost
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Risk Analysis to Assess Alternatives 
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Analysis at the Task or Sub-task Level
(NYC-Lower Manhattan Rebuild Program)

Project Costs
Package 1 Package 2

Package 3 Package 4

Package 5 Package 6

Real Estate Overall

Package 1 Package 2

Package 3 Package 4

Package 5 Package 6

Real Estate Overall

Project Schedule
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Support the Decision Process
One Page Summary
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Summary of the Project Value Added by CEVP

Risk Assessment goal:
– Assess potential impact of 

various scope, event, and 
budget risks on the project’s 
cost and schedule.

Risk Management goal:
– Identify opportunities and 

mitigation strategies to reduce 
both the likelihood of an event 
occurrence and the potential 
effect if it occurs.

Probability of Occurrence

Impact

Initial Risk

MANAGED RISK
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Questions
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Biological Effects of Road Runoff:Biological Effects of Road Runoff:
Applying Best Available Science inApplying Best Available Science in

ESA ConsultationsESA Consultations
*Mitigation included  *Mitigation included  

Michael GradyMichael Grady
NOAA FisheriesNOAA Fisheries--NorthwestNorthwest

16 September 200816 September 2008
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““The woods are lovely, dark, andThe woods are lovely, dark, and
deep,deep,
But I have promises to keep,But I have promises to keep,
And miles to go before I sleep,And miles to go before I sleep,
And miles to go before I sleep.And miles to go before I sleep.””

(Robert Frost)(Robert Frost)



3636

How do we keep our promises?How do we keep our promises?

•• Add 1 million people in 20 yearsAdd 1 million people in 20 years
•• Increase demand for rural landsIncrease demand for rural lands
•• Increase traffic volume by 30%Increase traffic volume by 30%
•• Budget needs of over $20 BillionBudget needs of over $20 Billion
•• Declining fish and marine mammal speciesDeclining fish and marine mammal species
•• Preserve and enhance our quality of lifePreserve and enhance our quality of life
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4141Northwest Fisheries Science CenterNorthwest Fisheries Science Center--MontlakeMontlake
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NOAANOAA’’s Statutory Guideliness Statutory Guidelines
Endangered Species ActEndangered Species Act

•• ListingListing
•• RecoveryRecovery
•• Avoid jeopardy Avoid jeopardy 
•• Avoid adverse modification to critical habitatAvoid adverse modification to critical habitat

Tribal TreatyTribal Treaty--Trust ResponsibilitiesTrust Responsibilities

MagnusonMagnuson--Stevens Fishery Stevens Fishery 
Conservation Act Conservation Act 
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Recovery Plans Recovery Plans 

1.1. Developed at the local levelDeveloped at the local level
2.2. Based on scienceBased on science
3.3. Realistic roadmaps to recoveryRealistic roadmaps to recovery
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How recovery plans will be used:How recovery plans will be used:

•• Improved context for ESA decisions:Improved context for ESA decisions:
–– Consistent approach to all Hs in consultationConsistent approach to all Hs in consultation
–– Expedite actions that implement recovery plansExpedite actions that implement recovery plans

•• Setting prioritiesSetting priorities
–– Prioritize, sequence & coordinate actions in all HPrioritize, sequence & coordinate actions in all H’’s    s    

to get to recoveryto get to recovery
–– Match funding to priorities Match funding to priorities 
–– Use plans as a guide in processing permitsUse plans as a guide in processing permits
–– Improve cost effectiveness and likelihood of success Improve cost effectiveness and likelihood of success 
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Section 7Section 7

•• Federal agencies must ensure that any Federal agencies must ensure that any 
federal actions they authorize, fund, carry federal actions they authorize, fund, carry 
out are not likely to:out are not likely to:
–– Jeopardize the continued existence of the Jeopardize the continued existence of the 

speciesspecies
–– Destroy or adversely modify designated Destroy or adversely modify designated 

critical habitatcritical habitat

•• Linked to Recovery Plans (TRT data)Linked to Recovery Plans (TRT data)
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Formal Consultation FlowchartFormal Consultation Flowchart
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Debunking Conventional WisdomDebunking Conventional Wisdom

•• Myth #1:  Myth #1:  Biological effects to listed Biological effects to listed 
species arenspecies aren’’t measureable or t measureable or 
significantsignificant

•• Myth #2:  Myth #2:  Existing local (GMA), state Existing local (GMA), state 
(NPDES), and federal (CWA) laws are (NPDES), and federal (CWA) laws are 
protective of listed speciesprotective of listed species

•• Myth #3:  Myth #3:  Stormwater treatment to Stormwater treatment to 
biological thresholds is too costlybiological thresholds is too costly
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Myth #1:  Myth #1:  Biological effects Biological effects 
to listed species arento listed species aren’’t t 
measureable or significantmeasureable or significant

•• Science Center ResearchScience Center Research

•• Killer Whale cumulative impactsKiller Whale cumulative impacts
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NOAANOAA



5151NOAANOAA
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Road RunoffRoad Runoff
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Best Available Best Available 
ScienceScience

Sandahl JF, Baldwin DH, Jenkins Sandahl JF, Baldwin DH, Jenkins 
JJ, Scholz NL. 2007. A sensory JJ, Scholz NL. 2007. A sensory 
system at the interface between system at the interface between 
urban stormwater runoff and urban stormwater runoff and 
salmon survival. salmon survival. Environmental Environmental 
Science and TechnologyScience and Technology
41:299841:2998--30043004..
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Salmonid Sensory SystemSalmonid Sensory System Behavioral SignificanceBehavioral Significance

Olfaction Olfaction 
(smell)(smell)

imprint, locate food, imprint, locate food, 
detectdetect predatorspredators, , 
navigate migratory navigate migratory 
routes, participate in routes, participate in 
reproductionreproduction

Lateral Line Lateral Line 
(senses vibrational (senses vibrational 
cues)cues)

shoaling, rheotaxis, shoaling, rheotaxis, 
avoid predators avoid predators 
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PrePre--spawn Mortalityspawn Mortality
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Sources of CopperSources of Copper
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Myth #2:  Myth #2:  Existing local Existing local 
(GMA), state (NPDES), and (GMA), state (NPDES), and 
federal (CWA) laws are federal (CWA) laws are 
protective of listed speciesprotective of listed species
•• GMAGMA: Critical Area Ordinances and : Critical Area Ordinances and 

Development RegulationsDevelopment Regulations

•• NPDESNPDES:  water quality standards:  water quality standards

•• Clean Water ActClean Water Act: protection of beneficial : protection of beneficial 
usesuses--aquatic speciesaquatic species
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Land Use Affects Water Land Use Affects Water 
Quality and QuantityQuality and Quantity
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The Painful Cost of Booming GrowthThe Painful Cost of Booming Growth
(Seattle Times M(Seattle Times May 11, 2008)ay 11, 2008)

Photo courtesy of Steve RingmanPhoto courtesy of Steve Ringman--Seattle Times May 11, 2008Seattle Times May 11, 2008
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Dissolved Copper ThresholdsDissolved Copper Thresholds
(in parts per billion(in parts per billion--ppb)ppb)

•• Biological Effects to SalmonidsBiological Effects to Salmonids: : 2.0 ppb2.0 ppb

•• State Water Quality Standards: State Water Quality Standards: 4.8 ppb4.8 ppb
(WSDOT(WSDOT** and Phase I and II NPDES)and Phase I and II NPDES)

•• Industrial NPDES Permit: Industrial NPDES Permit: 20.0 ppb20.0 ppb

•• Boatyard NPDES permit: ??Boatyard NPDES permit: ??

•• Aquatic Pesticides NPDES: Aquatic Pesticides NPDES: 25.0 ppb25.0 ppb

* WSDOT Guidance uses 2.0 ppb for Sec 7 only.* WSDOT Guidance uses 2.0 ppb for Sec 7 only.
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Myth #3:  Myth #3:  Stormwater Stormwater 
treatment to biological treatment to biological 
thresholds is too costlythresholds is too costly
•• High Efficiency SweepingHigh Efficiency Sweeping
•• BioBio--filtration systems filtration systems 
•• Compost embankmentsCompost embankments
•• StreetStreet--scape designs scape designs 
•• Low Impact DevelopmentLow Impact Development
•• Clean transportation options (DSM, Clean transportation options (DSM, ……))
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Looking for Treatment Solutions?Looking for Treatment Solutions?
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HighHigh--efficiency Sweepingefficiency Sweeping
(photo courtesy of Seattle DOT)(photo courtesy of Seattle DOT)
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BioBio--filtration embankmentsfiltration embankments
(photo courtesy of SDOT)(photo courtesy of SDOT)
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BioBio--retention Swalesretention Swales
(photo courtesy of SDOT)(photo courtesy of SDOT)
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Pervious v. ImperviousPervious v. Impervious
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Population growthPopulation growth



7373



7474



7575

Photo courtesy of Sound TransitPhoto courtesy of Sound Transit
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Recommendations for the FutureRecommendations for the Future

•• BiologicallyBiologically--based permitsbased permits

•• Address recovery plan limiting factorsAddress recovery plan limiting factors

•• WatershedWatershed--scale mitigationscale mitigation

•• DemandDemand--side management (people and goods)side management (people and goods)

•• Source control (brakes, oilSource control (brakes, oil--dependence)dependence)

•• Climate change causal factors (carbon footprint) Climate change causal factors (carbon footprint) 
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Impacts from Global WarmingImpacts from Global Warming
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ObjectiveObjective
Recover and maintain 

an abundance of 
naturally spawning 

salmon at harvestable 
levels
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Useful WebsitesUseful Websites

United States Fish and Wildlife ServiceUnited States Fish and Wildlife Service
http://endangered.fws.gov/http://endangered.fws.gov/

National Oceanic and Atmospheric National Oceanic and Atmospheric 
AdministrationAdministration

http://www.nwr.noaa.govhttp://www.nwr.noaa.gov
Michael.Grady@noaa.govMichael.Grady@noaa.gov
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“Perfection of means and confusion of ends 
seems to characterize our age.” (Einstein)
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Any Questions?Any Questions?



83

Project Impact Plan 

• Outline 
• Schedule
• Question and answer
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Acoustics Expert Review Panel Report Out 
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Next Steps


