Design Training Expo
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» Risk Analysis Process Overview
Greg Davis, PE
State Estimates Engineer

» Risk Analysis Workshop
Kurt Lieblong, PE, CVS
State Project Review Administrator

» Project Manager Roles
Rob Quigley, PE
State Project Management Engineer

»)]
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 Project Management Institute (PMI) Says:
“An uncertain event or condition that, if it occurs,
has a positive or negative effect on the project’s

objectives.”
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The systematic process of identifying,
assessing, and responding to risks in
order to manage or reduce potential
adverse effects on the achievement of
program and project goals.

Goal: To increase the likelihood of
meeting on-time and on-budget
project mandates.
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Traditional

O Contingency is intended to
include all risk (known &
unknown)

 Little control of cost and
schedule

J Reactive

N
30k »

Risk-Based

Risk are clearly identified and
guantified

Reasonable control of cost and
schedule

Proactive
Threat
SN\PZ 1, 2,3,etc
3
B +

Opportunity
1, 2, 3, etc
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» Stabilize & Support Work Program with better

cost estimates and schedules

o Validate cost & schedule for accurate project delivery
0 Replace general project contingency with risk-based cost
o Quantify District Work Program Contingency.

» Enhance Risk Assessment/Mitigation activities in
Project Management

» Support FHWA requirement for financial plans on
major projects by providing risk-based cost estimates

6 2
PPesign Training
E XPo



Encouraging pro-activity and early planning

Building confidence and credibility in project’s plans and
estimates

Developing targeted mitigation strategies for all anticipated
threats

Better allocation of risks and identification of project delivery
methods

Ensuring transparency, integrity, and accountability
throughout the life-cycle of the project

Maximizing the Likelihood of Meeting
Time & Budget Goals
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RISk Management

e Early planning and budgeting
« Evaluation of project delivery alternatives ~
* Financial Planning Support %

e Establishing Risk Allocation between parties

« Preparation of project contract documents L
L

« Throughout Project Delivery Lifecycle

2012
 WPesign Training
EXpo



“...to Increase the probability and impact of positive
events, and decrease the probability and impact of
negative events in the project.™

Make better decisions
Allocate risks to those who can best control them
Increase agency credibility

Foster good relationships with project stakeholders

26012
* Source: PMI “WPesign Training
& XPo



Outcomes

 Validation of Project Cost and Schedule

1 Managed Risk Response Plan
o Identification of high cost and schedule risk drivers

d Managed District Contingency Box
0 Reduced Contingency as project evolves

d Understand and Communicate Cash Flow
Requirements and Financial Plans
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* Project/Program Risk
Assessment
* Quantification of Cost and
Schedule Risks

v

Development of Alternative
Solutions and Risk Response

Strategies

v

Assessment of Threats and
Opportunities Related to
Response Strategies

v

Continuous Risk Tracking,
Monitoring, and Reporting

Decision Support

Step 1:
Baseline Risk

Assessment

~ S~ e~~~

py
7
A
7
a
v
T
C
g
a

Step 3:
Risk Analysis on

Response Strategies

Step 4:
Tracking, Monitoring,

and Control
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|dentify

Plan &

. Assess
Organize

Monitor
& Control

Analyze

Allocate Mitigate

2012

BPesign Trainin
- ExXpo



Plan & Organize

 Review purpose & need

o Gather project information & data
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|dentify

*Where to Start?
-Start-up Risk List
-Lessons Learned
-Project Knowledge
-Project History
-Brainstorming Iin
Team Setting
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Assess

IR

Probability Impact to Schedule Impact to Cost

40% X 60 Days and/or $100,000

A A

10% 90% 10% 90%

AR\

10% 90%
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Qualitative Analysis

Likelihood of Occurrence (Explanation/justification for
rating)

Risk Likelihood
Assessment Guide
Very High (VH) 0.7 to 1.0 (1:1)

High (H) 0.410 0.7 (2:3)
Moderate (M) 0.2 to 0.4 (2:5)
Low (L) 0.05to 0.2 (1:5)

Very Low (VL) 0.0 to 0.05 (1:20)

Indications of Occurrence (Red flags )

Related Risks

Risk to Cost (Explanation/justification for rating)

Cost Risk

Cost Risk _ VHlL|M|HE H H

Assessment Guide Z m|it|u|lr 8 =

VH =25% of project cost % M|L L|M|HE H

H 10% to 25% = L|L L|M|E &

M 3% to 10% VL L L L |mMm|=H
L 1%% to 3% VL L M H VH

VL <1% Consequence

Risk to Schedule (Explanation/justification for rating)

Schedule Risk

Schedule Risk - VH| L | M| HE H =H
Assessment Guide £ H|L|M|H B H
VH =12 months :E M|L L|M|HE H
H 6to 12 = p|r L|um|a =
M 3t06 T vl ¢ Lum|=
L lto3 VL L M H VH
VL <1 Consequence

2012

WPesign Training
EX 214



Quantitative Analysis - Monte Carlo Simulation

Hits

200 —

150

100

50

Multiple Projects
Entire Plan : Cost

$150,000,000 $200,000,000 $250,000,000

Distribution (start of interval)

100% $272,345,809
95% $246,352,157
90% $238,713,928
85% $234,026,824
80% $229,852,196
75% $226,114,881
70% $222,216,311
65% $219,269,142
60% $216,886,236
55% $213,691,092
50% $210,532,804
45% $208,265,868
40% $205,495,351
35% $202,663,343
30% $200,371,341
25% $196,953,091
20% $193,286,839
15% $188,797,647

- 10% $185,034,183

5% $178,021,244
0% $146,848,167

Cumulative Frequency

Hits

Source:

Multiple Projects
Entire Plan : Finish Date

160

140 —

120 +

100

)
LA

11/10/16 07/18/17
Distribution (start of interval)

Primavera Risk Analyst

100% 11/24/17

95%
90%
85%
80%
75%
70%
65%
60%
55%
50%
45%
40%
35%
30%
25%
20%
15%
10%

08/02/17
07/02/17
06/07/17
05/23/17
05/07/17
04/25/17
04/13/17
03/30/17
03/17/17
03/05/17
02/22/17
02/12/17
01/31/17
01/20/17
01/11/17
12/31/16
12/14/16
11/27/16

5% 11/01/16
0% 08/27/16
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Risk Response Strategies

2
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Risk Response Strategies

“Hope Is not a Strategy”
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Allocation




Monitor & Control




e Better Management of Program Contingencies
e Opportunity to Reallocate Funds
 Enables Cash-Flow Financial Management
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Risk Analysis
Risk Analysis Workshop

Kurt Lieblong
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* Project/Program Risk

Assessment M
* Quantification of Cost and Baseline Risk
Schedule Risks Assessment
Development of Alternative Step 2:
Solutions and Risk Response Risk Response

a
Strategies

¥

Assessment of Threats and
Opportunities Related to
Response Strategies

v

Continuous Risk Tracking,
Monitoring, and Reporting

Decision Support

Step 3:

Risk Analysis on

Response Strategies

Step 4:
Tracking, Monitoring,

and Control
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e Risk Based Graded Approach Worksheet (total
project cost $20 million or less)

e Risk Analysis Self Modeling Tool (total project cost
S20 - S50 million)

/ Risk Analysis Workshop and Commercial Risk )
Modeling Program (total project cost greater than
S50 million)

e Consultant-led Workshop (complex or total projects
\_ greater than $500 million) Y

27 2
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Risk Based Graded Approach Worksheet

RISK
ITEM |RISK ELEMENT ASSESSMENT PRIORITY TOTAL
1 |Utility Involvement 1 3 3
2  |Project Schedule 5 5 25
3 |Interfaces 3 1 3
4  |Experience/Capability 3 3 9
5  |Right-of-Way Involvement -+ 5 25
6 |Environmental Impacts/Contamination 1 1 1
7  |Regulatory Involvement 3 3 9
8 |Contractor Issues 5 3 15
9 |Resource and Material Availability 3 3 9
10 |Project Funding 1 1 1
11 |Political Visibility 3 4] 15
12 |Public Involvement 3 3 9
13 |Safety 3 3 9
14 |Construction Complexity 1 1 1
15  |Weather Sensitivity 3 1 3
Risk Score 137




Review base cost and schedule estimate and scope
Validate base cost estimate
Develop project flowchart

Conduct Risk Assessment Workshop to identify and
quantify risk factors

|dentify or Develop Cost Escalation Factors
Develop Risk Analysis Model

Produce Cost and Schedule Risk-Adjusted Results
Ranking of key risk factors

2012
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* Preparation Session with the project team to
Educate, Plan, Set the stage, and Build expectation
with the project team.

 Workshop to elicit project characteristics and
develop understanding, solicit inputs, develop
ranges, identify and quantify risk factors, identify
opportunities, and develop mitigation strategies.

* 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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Risk Assessment Process overview
Presentation of the project overview

Building a flowchart diagram to serve as the

backbone for the analysis
Discuss base cost estimates
Develop initial list of risks
Assign tasks to the project team

Set the agenda for the workshop

2012
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SO

Activity A

ALY

Ach

Activity B

Activity C

.\Hldan.

Activity D Hf-J
For Each Task
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18 months

2008 2009 2010 2011 2012 2013 2014 2015 2016
Jan-Mar | Apr-Jun | Jul-Sep ‘Ocl-Dec an-Mar‘Apr-Jun Jul-Sep ‘Ocl-Dec Jan-Mar | Apr-Jun | Jul-Sep ‘Om-Den Jan-Mar | Apr-Jun | Jul-Sep ‘Oc!-Dec Jan-Mar‘Apr-Jun Jul-Sep‘Ocl-Dec Jan-Mar‘Apr-Jun Jul-Sep ‘Om-Dec Jan-Mar | Apr-Jun | Jul-Sep ‘Om-Den Jan-Mar | Apr-Jun Jul-Sep‘Ocl-Dec an-Mar‘Apr-Jun Jul-Sep ‘Ocl-Dec
| | | | | | |
25 I I i | | I I
iese | | 16a. Construct Columbia River Structure i I
5 § 2 £ | | 35 months | |
TogEl || | i i | |
1. Publish o =
e — S8 | | | | fLéb. Construct | |
| | | | Columbia River ! !
| | | | Structure | |
| | | | 7 months | |
{ | | | | |
i " i i E i i
3 s ! 15. Begin | 17a. Hayden Island Interchangde | |
2 Decision i Construction | [T I I
s i i : i i
=)
g2s ! ! | 17b. Hayden Island Interchange
== | | | 32 months
B . | | ; ;
~ -
13. R/W Highway ! !
%)
N 18 months 18a. SR-14 Interchange | |
a 28 months | |
5 T | |
b 14. R/W Transit L |
I
I
|
I

11. PS&E River Crossing
18 months

2 months

12. PS&E Transit
18 months

3. Local Agency Adoption

28. PS&E Hayden Island
18 months

FS +2 months

29. PS&E SR-14
18 months

30. PS&E Marine Drive
18 months

18b. SR-14 Interchange
8 months.

—

e e by,

| Project
19a. Marine Drive Interchange | H 4>\Comjp\ele.
19 months | |
I I
19b. Marine | |
Drive | |
Interchange | |
6 months | |
| |
i i
N 20. Mill Plain Inferchange
| 40 months
! !
N 21. Fourth Plain Interchange

31. PS&E Mill Plain
18 months

5. Prepare and Publish FEIS

32. PS&E Fourth Plain
18 months

12 months

N N N A AN A N A O

33. PS&E SR-500
18 months

43 months

22. SR-500 Interchange
46 months
T

B U G

8. PE — 30% Design
Transit
8 months

9. Environmental Permitting
28 months

24. LRT South
25 months

SS + 43 months

23. Demo Existing Interstate
Bridge
10 months

27.LRT Burn
6 months

I

26. LRT Across the River
14 months

25. LRT North
22 months

Columbia River Crossing Project
Light Rail Transit Mill District Alignment

Decision Point

Environmental, Permitting, Review, and Agency Adoption

Highway Activities

Transit Activities

EODoO

River Crossing
--Not to Scale--




Workshop Approach

Collaborative, team approach

Look at all project costs, including design,
right-of-way, and construction

Define threats and opportunities individually
(to the extent possible)

Provide broad flexibility to represent
uncertainty and correlation

ldentify risk management strategies
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e Assess the project risk to account for uncertainty
surrounding scope, cost and schedule;

e Elicit information on the cost and schedule risks
associated with the project; and

e Full re-baseline of cost estimates, identification of
risk factors, and development of mitigation
strategies.

2012
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e Structured Workshops to Build Consensus Among
Various Stakeholders

e Engagement of Internal and External Subject-Matter
Experts

e Sessions by Functional Assighment to:
— ldentify Risks
— Quantify Risks

— Discuss Risk Response and Mitigation Strategies

2012
 WPesign Training
EXpo



* Project Manager e Disciplines

e External Subject Matter — Construction
Experts — Bridge & Structures

e Internal and External — Environmental
Stakeholders — Right of Way

— Geotechnical
— Construction
— Utilities

— Local agencies

— Others depending on
project scope

2012
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* Provide Project Information:
— Project location maps, overheads, etc.
— Project cost estimate and backup
— Design and construction schedule or flow chart

— Develop comprehensive list of risks, typically using
starter risk list

e Workshop Support:
— Provide input on risk identifying, quantification and
mitigate

— Provide information on project history and key
decisions as these items come up in discussion

2012
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= Budget Risks (base cost uncertainty)
= Risk that budget elements will deviate from the estimate.

= Examples: deviations in unit prices, deviations in
qguantities.

= 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.
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Delay of NEPA
Process

Probability of Potential Impacts
Occurrence

Cost Schedule

Increase Delay by 12
$2M months

Overall Effect on
the
Project Cost

Incremental
Schedule
Delay

Incremental
Increase Cost
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Risk Register for 1-4

Risk Register for I-4

Risk Information

iretisd Bisk Craamdfcrnian
Coat Rink (ST
inkal
=
Pretoda iy fraviad | ndvia || nidal
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- Et ] |
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Fosiarnasdl WA bt bt perchmnad aparaisly. Frons. LS
. |osmign, sbusuee, P R _ |emas, LA phe R i b sy caamn in e . P . .
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Record #

Risk Agenda
Category

Risk ID

Activity
Impacted

Risk Name

Description

Design, Structures,
DESO1
and Geotech Risks

Denlam, Sbumures, | 117, 118, 119 —
andl Gectech Abks | (co), aoq | W e

118 Add South Street Modification

T, Bl L AT H s et | K

base ROW numbers).

Need mod to make plan work. Additional construction cost.
Related ROW is being purchased separately. From URS
estimate, $93.4M plus ROW (which is already captured in the

Includes related utility risk (FDOT is paying, so unlikely to
significantly affect schedule).

nrreanit 4]
[Schmcula] |HEECTmnE |
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L e g e | Lo LWL B o iy

[T —

Do iy i B 7 Aty L Coas

L.

oo

o




Risk Register for I-4 [T — \
T T T [
R 8 P - - BTl el el 0 15
ot | Cowt | o o "y e
[ ——
DS o Dnlr‘:I;;-'"-h: 1B |Add South Rt Modfason :::"',_',:wm?‘ W (b il Wn 0% A 340 M40 o o a
e it relare ey rick PO it e, o andikisly 1 }
ugrar ey W actadaie] \
Initial Risk Quantification
Cost Risk Information (Millions $) Schedule Risk Information (Months)
Initial . . es
- . - . Initial | Initial | Initial
Probability Initial Most Likely Initial | Initial | Initial Initial Low Initial Most Initial High P(L) | P(M) | P(H)
of Initial Low Cost Initial High Cost | P(L P(M P(H
Cost & () (M) (H) Schedule Likely Schedule Schedule Sched | Sched | Sched
Occurrence Cost | Cost | Cost

(%) ule ule ule

100% $93.40 $93.40 $93.40 0 0 0

ot anpk, BfeeEs 0 RECRSOo B TECIEGG
sarssanns [ e rarncrion on eidge (eakaling mres: e e
i, o MSBCrl Ce L, SR SAredsnior, which Be

e St _::II::.I:E.IIAL“ Dby b chasaing ...;;.-..au.;::; mr::u.-mn:uru
, Shructores, | 117, 118, 1 ) . narsTaT, & LR 0T, H s T | W . . ¢ 5
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[Echmdulg] |FEvermant 4] Foom i [rmmially ko] sraiod: &, o5 planresd
L e g e | Lo LWL B o iy
[T — E’?.ﬂ
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Within or following the workshop, preliminary
results are generated

Results are presented to the project team for
feedback and review

Results are finalized and include risk based cost
and schedule estimates, ranking of key drivers of
risks and detailed information on each risk factor

Results are used by the project team to develop a
risk management plan
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Probability of Not Exceeding

100% -

| |
90% - N | :
o .
21 3 $650.0
80% — |
|
o .
70% | Contingency
: $650.0 - $605.3 = $44.7
60% - I
|
50% $605.3
| |
40% - , -
. ==@== Alternative 1 - Risk-Based Total Cost
I (Pre-Response)
30% - )
| == « «Alternative 1 - Base Cost Estimate
20% - . (mean value, 2010$)
|
. ssamz | ermae dueco i
|
0% T T T T T
$250.0 $350.0 $450.0 $550.0 $650.0 $750.0

Project Cost, Millions of Dollars
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ENV 20.03a1 - Determination of directimpacts to wetlands - Alt 1 $51.0

ENV 20.04a1 - Determination of indirectimpacts to wetlands - Alt 1 $25.5
CNS 30.01 - Excavation impacts during construction due to weather $3.8
ENV 10.01a1 - Determination of Significance Requiring EIS - Alt 1 $3.8
STG 10.01 - Design Changes on Bridge or Overpass $2.3
ENV 60.06al - Development of mitigation plan to offset impacts to $2.3

publiclands - Alt 1

ENV 80.01 - New Storm water Rule - Water quantity and quality $1.9
issues '

RR 20 .01 - Cost for Railroad Flaggers $1.7

ENV 30.01a12 - Expected Controversy on Environmental Grounds - Alt $1.5
1/2 *

MGT 900.03 - Loss of Toll Revenue due to complex MOT $1.4

T T T T T T

$0.00 $10.00 $20.00 $30.00 $40.00 $50.00

Expected Value Cost Impact ($ millions)
M Alternative 1 - Cost EV (5M) (Pre-Response)

Based on Risks that Impact Alternative 1 Activities

$60.00

yring

EX/‘Dﬁ




Probability of Not Exceeding

100% ~

$7,800

o
§ o
0, -
90% S’; o
80% -
70% -
60% - $2,992
50% - —jli— Risk-Based Total Project Cost, 2010 Analysis
40% - —@— Risk-Based Total Project Cost, 2011 Update
30% - === Risk-Based Total Project Cost, 2011 Update (With
Opportunities)
20% - == « =Non-Escalated Total Project Base Cost Estimate,
. 2011 Update
10% - $2,419 $3,626 = - Escalated Total Project Base Cost Estimate, 2011
Update
O% T T T T T 1
$1,800 $2,800 $3,800 $4,800 $5,800 $6,800

Project Cost, Millions of Dollars
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* Final report detailing the results of the
workshop

* Final Risk Register for Project Manager to use
managing the identified risks
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* Project Management Handbook Chapter 19

http://www.dot.state.fl.us/projectmanagementoffice/PMHandbook/pmhandbookindex.shtm

° Washington State Department of Transportation
http://www.wsdot.wa.gov/Projects/ProjectMgmt/RiskAssessment/

* FHWA Risk Assessment

http://international.fhwa.dot.gov/riskassess/index.cfm

http://www.fhwa.dot.gov/ipd/project delivery/resources/risk management/
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Risk Analysis
Project Manager Roles

Rob Quigley

2012
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e Understand how the Risk Management Plan fits
into the overall Project Management Plan

e Describe Project Manager’s Roles in Risk
Analysis and Management for the life of project

— Risk Response Strategies
— Risk Tracking

e Integrate Risk Management into regular project
delivery activities...consistently applied on
every project - CPR

2012
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Overall Project Management Plan

Project
Schedule

Project @ Cost
Scope g\ﬁ ! Control

Proiect Project .
J  G— Management i Project
Procurement )
Plan QA-QC

Project

Risk .
[ Management] [ Project J [ Staffing (HR) ]
Communi-

cations
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INPUTS TOOLS & TECHNIQUES OUTPUTS

ﬂ Project Scope \ 1. Planning Meetings

2. Cost Management 2. Risk Workshop
Plan 3. Risk Analysis

3. Schedule
Management Plan

4. Communications Plan

5. Enterprise
Environmental Factors

6. Organizational

Process Assets /

2012
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Flow Diagram

~N
Perform
ﬂ Risk Analysis
J
(" ) Plan
Identify Risk
Risks Project Responses
\ ) Risk
Management
Plan
~
Monitor &
Control <:| Allocate Risks
Risks )
2012
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Risk Assessment’s aim is to
assess potential impact of
various scope, event, and
budget risks on the project’s
cost and schedule.

Risk Management’s aim is to
identify opportunities and
mitigation strategies to
reduce both the likelihood
of an event occurrence and
the potential effect if it
occurs.

Impact‘

Initial Risk

<= @

@ Managed Risk

Probability of Occurrence
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Highest possible
Total Project Cost Estimate

i

=

. S

-

Project Cost

Lowest possible
Total Project Cost Estimate

Planning Scoping Design Letting .,

. . . ign Train
roject Delivery Lifecycle Brean s

3
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What People Need To Know Triple Constraints

1.  What are we getting? 1. Prioritize

a\

3 Q

Q @, 2. How long will it take? i

N
& S o ||~ 2. Optimize
§ ’ 3. What’s it going to

cost? 3. Accept
ﬁ
WHAT ?
»Z;lfgnn’ainfg_g
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SCOPE

SCOPE
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verview

* Project/Program Risk

Assessment M
* Quantification of Cost and Baseline Risk
Schedule Risks Assessment
Development of Alternative Step 2:
Solutions and Risk Response Risk Response

a
Strategies

v

Assessment of Threats and
Opportunities Related to
Response Strategies

v

Continuous Risk Tracking,
Monitoring, and Reporting

Decision Support

Step 3:

Risk Analysis on

Response Strategies

Step 4:
Tracking, Monitoring,

and Control
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oncerns

e How much will it cost?
Usual e How long will it take?

Questions | ® Why does it cost that much?

e Why does it take that long?

e Risk Identification

e (Qualitative and Quantitative
Risk Analysis

e Mitigation Strategy
Needs & Risk Monitoring & Control

Analysis

2012
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e |dentify

e Quantify

e Mitigate

* Tracking, Monitoring, and Control

— Adequate & Continuous Reporting

w12
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verview

* Project/Program Risk

Assessment M
* Quantification of Cost and Baseline Risk
Schedule Risks Assessment
Development of Alternative Step 2:
Solutions and Risk Response Risk Response

a
Strategies

v

Assessment of Threats and
Opportunities Related to
Response Strategies

v

Continuous Risk Tracking,
Monitoring, and Reporting

Decision Support

Step 3:

Risk Analysis on

Response Strategies

Step 4:
Tracking, Monitoring,

and Control
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rategies

Other 7%

Avoidance is a change to the project \
scope to eliminate the impact of a Utiites 3%

risk.

Transference of a risk to another Sootechmioal 3%

party who is more capable at Market Contions 5%

handling the risk (such as the
contractor or insurance company). a

Mitigation is seeking to lessen the A
Impact of a specific risk items,

which may involve the
consumption of additional time
and/or money.

Acceptance is recognition by the
project team of a specific risk and
decision to not take action to deal
with the risk.

Hazardous Waste 8%

' Design 19%
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e Some threats can be avoided entirely. This can be
done by changing the way the project is
performed or by de-scoping the portion of the
project that contains the risk element.

e This will often have a cost. Completing the job
done in a risk free environment is likely to cost
more.

e Eliminating the risky scope might disappoint a
critical stakeholder or degrade the business
reason for performing the project.

012
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e This involves moving the responsibility for a risk
to another party usually by payment of a fee
(outsourcing to a skilled expert or fixed price
construction contracts) or a premium
(insurance).

e Transferring risk will almost always have an
added cost. Some risk, such as schedule risk,
cannot be transferred. Even though the owner
can contract (transfer) the schedule

responsibility to third parties, if they are late, the
project is still late.
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* This involves taking positive actions to reduce

either the impact of a threat or the probability of
It occurring.

 Mitigation usually requires positive action and
has a cost. These actions should be reflected in
project work packages and controlled like any
other part of the project. They will affect your
budget and schedule.

 Mitigation can be a very effective strategy. It’s
often better than a ‘do nothing’ approach.
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o After trying to avoid, transfer, or mitigate the
threats to the project, residual risk may remain -
threats that can’t be reduced further

— In active acceptance, the project cost is revised to take
the residual expected value of the remaining risk

— Passive acceptance involves acknowledging the risk
and moving forward on the project without reserves,
which may make sense for risks with small expected
values

— The third form of risk acceptance is called denial and
professional risk management seeks to reduce the use
of denial as a strategy
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Risk Response Plan — A plan of action designed to
reduce the impact once a risk event has occurred

— Planning — Prior to the risk event occurring as though it
will occur

— Trigger — Identifies that the risk event has occurred and
notifies the team to implement the risk response plan

— Implementation — Actions to take after the risk event has
occurred
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Overview

* Project/Program Risk
Assessment
* Quantification of Cost and
Schedule Risks

v

Development of Alternative
Solutions and Risk Response
Strategies

¥

Step 1:
Baseline Risk

Assessment

Step 2:
Risk Response

Assessment of Threats and
Opportunities Related to
Response Strategies

Step 3:

Risk Analysis on

S

Response Strategie

v

Continuous Risk Tracking,
Monitoring, and Reporting

Decision Support

Step 4:
Tracking, Monitoring,

and Control
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ENV 20.03al - Determination of directimpacts to wetlands - Alt 1

ENV 20.04al - Determination of indirectimpacts to wetlands - Alt 1

CNS 30.01 - Excavation impacts during construction due to weather

ENV 10.01al - Determination of Significance Requiring EIS - Alt 1

STG 10.01 - Design Changes on Bridge or Overpass

ENV 60.06al - Development of mitigation plan to offset impacts to
public lands - Alt 1

ENV 80.01 - New Storm water Rule - Water quantity and quality
issues

RR 20 .01 - Cost for Railroad Flaggers

ENV 30.01a12 - Expected Controversy on Environmental Grounds - Alt
1/2

MGT 900.03 - Loss of Toll Revenue due to complex MOT

$0.00 $10.00 $20.00 $30.00 $4

M Alternative 1 - Cost EV ($M) (Pre-Response)

3.83
3.83

3.80

$51.00
.90

3.80

2.34
2.34

2.25
2.25

1.88
1.88

$1.70
$2.00

$1.50
$0.90

g1.43

1.43

Expected Value Cost Impact ($

= Alternative 1 - Cost EV ($M) Post-Response)| =

100% -

90% -

80% -

70% -

60% -

50% -

40% -

Probability of Not Exceeding

30% -

20% -

10% -

=@ Alternative 1 - Risk-Based Total Cost
(Pre-Response)

=== Alternative 1 - Risk-Based Total Cost
(Post-Response)

0%
$420.0

T T T T T T T

$470.0 $520.0 $570.0 $620.0 $670.0 $720.0 $770.0
Project Cost, Millions of Dollars
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verview

* Project/Program Risk
Assessment
* Quantification of Cost and
Schedule Risks

v

Ml
peveiop
S

Solution

native
and Risk Response
Strategies

mant AF
I

+ Al
Terit 01 AILeH

v

Assessment of Threats and
Opportunities Related to
Response Strategies

Step 1:
Baseline Risk

Assessment

Step 2:
Risk Response

Step 3:

Risk Analysis on

Response Strategies

v

Continuous Risk Tracking,
Monitoring, and Reporting

Step 4:
Tracking, Monitoring,

and Control

Decision Support
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Control

Development of Risk Management Plan involves:

— ldentifying Risk Owners to take responsibility for key
risk factors and associated risk response strategies

— ldentifying the Monitoring Frequency for risk updates
and feedback on the effectiveness of risk response
strategies

— Updates to the risk assessment model and results at
key milestones and when baseline cost and schedules
are updated

— Continuous updates to Risk Management Plan that

2012
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Risk Response Plan

Monitoring and Control

Strategy

Action To Be Taken
(response actions including advantages and
disadvantages. Specify the time frame)

Risk Owner

Risk
Review
Dates

Date, Status and Review Comments
(to show the history of risk’s monitoring
do not delete previous comments)

Mitigation

Finalize design to identify all wetlands that

are impacted. Early coordination with the

outside agencies to determine mitigation
ratio.

Design Leader/Enviro. mgr

2008-Jan-2

2008-Dec-2

As of Nov. 15, 2008 there are only two
potential areas where there could be
additional wetland impacts. As of Dec. 2,
2008 agency has initially determined that
mitigation ration would be 4:1.




Detailed Flow Diagram

~N
Perform
ﬂ Risk Analysis
J
(" ) Plan
Identify Risk
Risks Project Responses
\ ) Risk
Management
% Plan J
~
Monitor &
Control <:| Allocate Risks
Risks )
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==~ What’s the Return?

nnnnnnnnnnnnnnnnnnnnnnnn

Project Delivery Lifecycle

*Helps manage expectations for budget and schedule
Improved Communication between stakeholders

*Risk management shown to
—decrease 90% of project problems () and

—generate 5% cost savings ?)

Source: FHWA Risk Management Workshop course materials, Golder Associates Inc. & Dr. Keith Molenaar,
October 9, 2007; attributed to (1) Project Management Institute, and (2) Construction Management Institute 2012
 WPesign Training
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* Risk Analysis Process
— Terms
— Process
— Big Picture

* Risk Analysis Workshop
— Assessment
— Workshops

* Project Manager Roles
— Risk Management Plan
— Risk response strategies
— Assessment
— Risk Tracking
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»Risk Analysis Process Overview
Greg Davis, PE
State Estimates Engineer
greg.davis@dot.state.fl.us
850-414-4170

»Risk Analysis Workshop
Kurt Lieblong, PE, CVS
State Project Review Administrator
kurt.lieblong @dot.state.fl.us
850-414-4787

»Project Manager Responsibilities
Rob Quigley, PE
State Project Management Engineer
robert.quigley@dot.state.fl.us
850-414-4356
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