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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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Uncertainty and the Project Delivery Process

Planning Stages G— Design Stages ~ wwssi-  Construction Project
Stage Completion

R
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Cost Estimation Process

Traditional vs. Risk-Based Approach

Fixed Contingency %
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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

I_D'{ station location. 10
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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.

* |dentifies risk management strategies.
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Cost Estimate Validation Process Key Steps

= 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.
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The CEVP Process

Prep Session ===«p Workshop .s.ap  Reporting Proj Mgr & Team

Communication

Manage Risks
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Building the Risk Analysis Backbone
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Flowchart Diagram

‘ Year 1 ‘ Year 2 ‘ Year 3 ‘ Year 4 ‘ Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14

Outreach / Negotiations with Other Agencies and Towns
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4 (18 months) 8 (18 months) <
Designer Permits Required
» P for Construction
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FS-9m.
Final Design
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—‘ FF+1m.
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Construction and Testing: Water Tr Plant, T ling, Other Structures
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Environmental
Permitting
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Construction

Procurement SF-9m.
12 (12 months)

Existing Facility Optimization
EF-03d
New Croton Aqueduct
200 mgd capacity pressurization
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Assess Base Cost

—Assume Perfect Correlation
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Baseline Cost Uncertainty
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Involvement of Project Team and Experts in a

Cconsensus-Based Forum

» A risk analysis workshop is held
to:
— Review and validate cost estimates.
— ldentify 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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ldentify, 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

Cost Schedule

Increase Delay by 12

Incremental
Schedule
Delay

Incremental
Increase Cost
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Risk Analysis to Better Forecast Costs

(NYC Department of Environmental Protection)

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

Project Schedule
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Risk Analysis to ldentify Key Risks

Tornado Chart: Correlation with Total Project Cost

Unexpected construction staging issues (during DESIGN/PS&E)
Mitigation utilizing WDFW parcel
Winter roadway work
Rest area improvements design coordination challenges
Reduce amount of compost
Piezometer readings effecting pond designs
Unknown cultural resources discovered during construction
Moving temporary barrier -0.107
Reduction in storm water pond size 0422
Design deviations unapproved
Coordination challenges
Fish habitat and passage issues
Unsuitable foundation excavation & fill costs
Uncertainty in the environmental permitting process

NEPA DCE vs. EA

-0.20 -0.10 0.00 0.10 0.20 0.30 0.40 0.50
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Risk Analysis to Assess Impact on Cash Flow

CUMULATIVE CASH FLOW - Expected Value
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Risk Analysis to Assess Alternatives
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PR .



Analysis at the Task or Sub-task Level

(NYC-Lower Manhattan Rebuild Program)
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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 mpact |
budget risks on the project’s initial Risk

cost and schedule.
<

» Risk Management goal:

— ldentify opportunities and
mitigation strategies to reduce
both the likelihood of an event
occurrence and the potential

effect if it occurs. @® VANAGED RISK

Probability of Occurrence
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Questions
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Michael Grady
NOAA Fisheries-Northwest

16 September 2008




The woods are lovely, dark, and
deep,

But | have promises to keep,
And miles to go before | sleep,

And miles to go before | sleep.
(Robert Frost)




e Add 1 million people in 20 years
* |Increase demand for rural lands
* |Increase traffic volume by 30%

* Budget needs of over $20 Billion
® Declining fish and marine mammal species
® Preserve and enhance our quality of life



















Listing
Recovery
Avoid jeopardy

Avoid adverse modification to critical habitat







1. Developed at the local level
2. Based on science

3. Realistic roadmaps to recovery




* |mproved context for ESA decisions:
— Consistent approach to all Hs in consultation
— Expedite actions that implement recovery plans

® Setting priorities
— Prioritize, sequence & coordinate actions in all H’s
to get to recovery
— Match funding to priorities
— Use plans as a guide in processing permits
— Improve cost effectiveness and likelihood of success







Formal Consultation Flowchart







® Science Center Research

* Killer Whale cumulative impacts













A Sensory System at the Interface
hetween Urban Stormwater Runoff
and Salmon Survival

JASON F. SANDAHL,?

DAVID H. BALDWIN, ¥

JEFFREY J. TJENKINS," AND

NATHANIEL L. SCHOLZ?*.#

(8] State University, Depart lecular and
mental To

o rihwest

25 '-fr-m.&z.i &

dl‘llj hrslv [Idd wear, I upper and nthPr DII”UL:I T\ are
deposited on roads and other impervious surfaces and

source pollutants such as copper is an emerging concern
for many populations of threatened and endanpered
Pacific salmon (Oncorfiynchus spp.) that spawn and rear
in coastalwatersheds and estuaries

we used conventional r‘ueumpl’r,.:mlm;||| al rec nrqua m
investigate the impact of ecologically relevant copper
exposures (0—20 wg/L for 3 h) on the olfactory syste
juvenile coho salmon (0. kisutch). These remrdlnu Were
combined with computer- ed unjen .:Illd|‘|."~|-"~

hehavior to P'.-sluﬂe the se '

coppe

(conspecific .alarrn phemmune;. Thu sensory ph1,.-:|c|I|:|g'-,r
and predator avoidance behaviors of juvenile coho were
both significantly impaired by copper at concentrations as
low as 2 uq.L Thprvh:nrv |nppwr c CII'II.:IIT'III'II:] "'rcurruu j'[E'r

chemosensory deprivation dnd ine rPswd [Irl-'ddrlllrl FI'IDI'T.:I|IT'|.
in exposed salmon.

Sandahl JF, Baldwin DH, Jenkins
JJ, Scholz NL. 2007. A sensory
system at the interface between
urban stormwater runoff and
salmon survival. Environmental
Science and Technology
41:2998-3004




Imprint, locate food,
detect predators,
navigate migratory
routes, participate Iin
reproduction

shoaling, rheotaxis,
avoid predators










° . Critical Area Ordinances and
Development Regulations

. water quality standards

. . protection of beneficial
uses-aguatic species
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e State Water Quality Standards:
(WSDOT* and Phase | and Il NPDES)

® |ndustrial NPDES Permit:

e Boatyard NPDES permit: ??

e Aguatic Pesticides NPDES:




Myth #3:

* High Efficiency Sweeping

* Bio-filtration systems

® Compost embankments

® Street-scape designs

* Low Impact Development

® Clean transportation options (DSM, ...)
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® Biologically-based permits
® Address recovery plan limiting factors
* \Watershed-scale mitigation

* Demand-side management (people and goods)

e Source control (brakes, oil-dependence)

® Climate change causal factors (carbon footprint)
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Objective




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

National Oceanic and Atmospheric
Administration

http://www.nwr.noaa.qov
Michael.Grady@noaa.gov




“Perfection of means and confusion of ends
seems to characterize our age.” (Einstein)







Project Impact Plan

e Qutline
e Schedule
e Question and answer
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Acoustics Expert Review Panel Report Out
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Next Steps
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