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Terms

Base Cost Estimate

The reviewed or validated project cost estimate used in quantitative risk analysis. It
represents the expected cost if the project materializes as planned, including PE, RW,
and CN costs. It is unbiased and neutral (neither optimistic nor conservative).

Base Variability

The ordinary quantity and price variations about the estimated base. It is captured as
a modest symmetric range about the estimated value, of the form: base value +x% —
typically from +5% to +15% depending on level of project development and
complexity of the project.

Estimate

A guantitative assessment of the likely amount or outcome. Refers to project costs,
and durations — typically preceded by a modifier (i.e. preliminary, conceptual, order-of-
magnitude, etc.). An indication of accuracy (e.g. = x percent).

An estimate has two components: the base cost estimate component and the
risk/uncertainty component. An estimate is best expressed as a range, not a single
number.

Impact

A consequence of a risk occurring in terms of cost ($) or months (mo); expressed as a
range defined by three values: minimum, maximum, and “most-likely”. A threat
impact adds cost or delay; an opportunity impact adds value or reduces cost.

Mitigation

Action taken to reduce the impact or likelihood of an undesirable risk event or events.

Opportunity

An event risk that has the potential to positively impact project objectives.

Probability

An estimated likelihood that a particular risk event will occur. Often expressed on a
scale of 0 to 10 or 0 to 100 percent. Estimates of probability are often subjective, as
the combination of tasks, people and circumstance varies among projects.

Qualitative
assessment

An assessment of risk relating to the qualities and subjective elements of the risk —
those that cannot be quantified accurately. Qualitative techniques include the
identification of risk, recording risk details and relationships, categorization and
prioritization of risk relative to each other.

Quantitative Analysis

Modeling of numerical outcomes by combining actual or estimated values with an
assumed or known relationship between values, using arithmetic or statistical
techniques, to determine a range of likely outcomes of a variable or to understand
how variance in one or more values is likely to affect others.

Risk

Effect of uncertainty on objectives.

Risk Events

Uncertain events that affect the project resulting in impacts to cost, schedule, safety,
performance or other characteristic but do not include the minor variance inherent in
Base Costs.

Risk Register

The risk register serves as a repository for identified project risks. The risk register
includes detailed information about the risk and is a “living” document that evolves as
the project evolves.

Risk Response

The process of developing response actions to identified risk events that enhance
opportunities and reduce threats to project objectives.

Threat An event risk that has the potential to negatively impact project objectives.
Uncertainty The lack of knowledge of the outcome for a particular element or value.
YOE Year Of Expenditure. The estimated year that money will be spent to complete project

work elements.
Base costs reported to program management shall be in current-year dollars (the un-
inflated estimate).

Additional terms for Risk Management may be found in the
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Project Risk Analysis Model: Overview

A Risk model simulates events that may occur in the real world. For project risk analysis, attention
is focused on events that can affect project objectives such as cost and schedule.

The Project Risk Analysis Model (PRAM) uses Monte Carlo simulation to generate cost and
schedule probability distributions from user input cost, schedule, risk and uncertainty information.
It produces quantitative risk analysis outputs that provide actionable information to project
managers and teams.

The model runs thousands of simulations or “project realizations” that virtually execute the
project under the influence of all input uncertainties and risks. For each realization some risks
occur, some do not; some impacts are high and others are low. The output provides an
estimated range of project cost and schedule outcomes. Few realizations reach the extreme
limits of the distribution, most aggregate toward the middle.

Up to 24 individual risks may be entered into the model. The outputs present statistical
summaries, graphically as a distribution histogram, a cumulative distribution function S-curve,
and as a percentile table. The model reports cost distribution forecasts for Preliminary
Engineering (PE), Right of Way (RW), and Construction (CN) as well as total project cost. Results
are provided in Current Year (CY) dollars and as inflated to Year of Expenditure (YOE) dollars.
There are two schedule distribution forecasts, contract advertisement date and end of
construction date. There are also tornado diagrams, sorting risks by expected value (EV), by
cost and schedule impact.

The model accommodates two analyses. The first is for analyzing project estimate exposure to
risks as initially identified and assessed, and the second is for analyzing the response to those risks.
Comparing the pre-mitigated and post mitigated results offers users a quantified measure of the
value added by proactive project risk management. The Base Estimate and Risk input forms
serve both analyses. Color-coding is used throughout the model to promote instant recognition
of which analysis inputs or results are which:

ORANGE = Risk Analysis (pre risk-response: pre-mitigated risk analysis)

BLUE = Risk-Response Analysis (post risk-response: post mitigated risk analysis)



Two-in-One

The following illustration shows the two analyses available in the model, how they are color-
coded, and how single input sheets are used for each:

RISK ANALYSIS
PRE RISK-RESPONSE Model Input Tables
RUN
Inputs
4 f$i/

1$E/
Base Estimate Risk Form J’
Pre Risk- Pre L

esponse Response
Hespo P | RMP | RMPSuppl |

LLLLL L

Post Risk- Post
Response Response Model Input Tables

[RUN|

Base

Inputs

POST RISK-RESPONSE
RISK-RESPONSE ANALYSIS
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Basic Parts

Estimate

Current, and purged
of all risk
contingency

Foundation of any
useful analysis

Project Risk
Assessment Most of this effort,

all but enterin
Identify, describe, and i 9

information, may
INE LTS Up to 24 risks quantify probability / be done before
_ : & impact of engaging the tool.
Base Estimate lt%t?iefﬁd ";I Risk Form each risk
Pre Risk- | | &~ Sl Pre
Response Response < entered in
these sheets
- Each sheet
Post Risk- handles both Post
Response pre and post Response
risk- i : o ;
. . | response Used to apply any inter-risk conditionality.
oputs Model Input Tables
= |RUN|
1 =z~
OUTPUTS H 2 $z7
3
Expected A summary of risks 4 —
Value by relative magnitude. RMPIRMPSuoD! .
An aid for optimizing RMPMJRMPSuppIM
the risk-response . _—
effort. A synopsis of base and risk inputs.
BV Pre risk-response results shown
Current Year |, Yearof || Post risk-response results are
Preliminary Engineering | Expenditure added to the same reports
;"?' - Right of Way N =
P = Construction Pl = -
A h — — :" e i —
Total : = ===
o e— i =
Cost and date & 1
Today's Dollars distributions Inflated Dollars = il
of 10,000 virtual, = i
risk exposed — LI
project :
ContractAd | © tions. End of
Date Construction
L= I
r“?‘:‘ 1 '(1"?‘1. —
P 1 = P =
A= A, =
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Workbook Sheets

The PRAM workbook contains sheets for data input and for output reports of simulation results.
These sheets serve to record the Risk Analysis — pre risk-response — and the Risk-Response
Analysis entries and results. The respective zones are clearly labeled and color-coded.

Inputs

BASE Estimate (Sheet: Base)

Users enter the expected cost as if the project goes as planned. The BASE Cost
is an unbiased neutral estimate of cost and schedule; care should be taken
that information entered is neither conservative nor optimistic. The BASE
estimate captures the total estimated project costs including, preliminary
engineering, right-of-way, construction, Mobilization, Construction Engineering, Post Risk-
Tax, Change Order Contingency, and below the line items (700/800 items). Response
(WSDOT standard construction contingency amount is based upon historical
usage). The upper portion is for the initial Project Risk Analysis. The lower portion
accounts for any base estimate adjustments due to risk response strategies — the Risk Response
Analysis.

Base Estimate

Pre Risk-
Response

Values are entered in Current Year (CY) dollars. Risk Form
Pre

RISK (Sheets: identifications vary) Response

The simulation handles up to 24 discrete risks. Each Risk sheet records an

identified risk associated with the project under study: the phase it affects, Post

its details, probability and quantified consequences. The upper portion of Response

the form is about the risk as it is first identified, with no regard to doing

anything about it, i.e., before any response strategy — pre risk-response Risk A
values, or pre-mitigated risk. The lower portion details the proposed nion B
response strategy with any expected change to likelihood or impact due to
implementing the strategy — the post risk-response values, or Post-mitigated Risk.

Project risks can pose a Threat of negative impacts to project objectives, or present an
Opportunity that has a positive impact.

Model Input Tables: Inter-Risk Conditionality / Model Input Synopsis

RMP (Risks ordered 1 - 12) & RMPSuppl (Risks ordered 13 — 24) Model Input Tables
Data entered in the individual forms for Risk Analysis (pre risk- RUN

response) appear in these tables. The first twelve risks (1 — 12), in
the same order as workbook sheet tabs, are in one, the second 1 f$f
twelve (13 - 24), are in the other. At the top of each table is a 2 L$;
summary of (pre risk-response) Base Estimate inputs. 3 f
4

This is where to Indicate conditionality between risks, to model L I

basic correlations, dependencies, and duration links. See later |[RMP JRMPSuppl|
section for more details.

The model-engine uses the inputs from these sheets. Review the inputs before running.
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RMPM (Risks ordered 1 — 12) & RMPSupplIM (Risks ordered 12 — 24) Model Input Tables
Data entered in the individual forms for Risk-Response Analysis RUN

appear in these tables. The first twelve risks (1 — 12), in the same

order as workbook sheet tabs, are in one, and the second 1 f$f

twelve (13 - 24), are in the other. At the top of each table is a 2 1$;

summary of (post risk-response) Base Estimate inputs. 3 f

Revise or indicate conditionality between risks accordingly, to 4 L I

reflect the effects of response strategies (more detail provided RMPM JRMPSuppIM
later in this guide).

Review the model inputs here before running.

Outputs

Expected Value (sheet: EV)

Graphs on this sheet sort entered risks by Expected Value (EV) as an Expe(:ted
aid for optimizing the risk-response effort. Typically, risks at the top Val ue
warrant the most attention, with a diminishing rate of return on
effort as we descend on the diagram. Limited risk management
resources should be applied proportional to a risks likelihood and
impact. To that end, expected value combines factors to one
convenient, probability-weighted number. When using, however,
be aware that this calculation could de-emphasize a high impact
risk that has low probability. Project Managers are advised to look

for these events (known as “Black Swans”), and give them due | EV
attention.

The expected value of individual random variables is the probability-weighted
average of input values.

min + 4(most likely) + max)

Expected Value = Probability X ( 5

There are four diagrams in the sheet. The top two show pre risk-response ranking, one for cost
and another for schedule. The bottom two are for after risk-response adjustments. The
simulation need not run before viewing the Expected Value summary. This diagram is available
as soon as all risks have been entered/quantified. “Click” the launch button on the sheet after
risk entry; “click” to update after any risk entry revision. Do the same after recording risk-
response values to note any changes in standing.
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Outputs: Analysis Results Current Year .-

Risk model forecast results are presented in 8 sheets Year of |
for cost, and 2 for schedule. There are reports for ﬂw”‘.p ~ Expenditure

1 Contract Ad

Date| End of
~Construction

{04 e

Preliminary Engineering, Right-of-Way, and

Construction cost, as well as total project cost. Costs
are provided in Current Year (CY) dollars, for oatp B 1%,
reporting to Program Management, and in Year-of- % “/ i
Expenditure (YOE) dollars. Schedule reports give date ranges for an' bater

contract advertisement and end of construction.

Result Sheets
Cost
Project Phase Current Year (CY) dollars Year-of-Expenditure (YOE) dollars

Preliminary Engineering PE-Cost (CY) PE-Cost (YOE)
Right of Way ROW-Cost (CY) ROW-Cost (YOE)
Construction CN-Cost (CY) CN-Cost (YOE)

Total Total-Cost (CY) Total-Cost (YOE)
Schedule
Contract Advertisement Ad Date
End of Construction End CN

Below is an example Result Sheet:

Total Cost: Year of Expenditure Risk Statuis> | Post-
Resulls suggest the probability (P) that the realized cost will not exceed thatshown Py mitigated

8% Max | 1121$M | 10.82$M
9 e 90% 10.07$M | 9.89 $M
g Cumulative ' T
6o g Distribuion 80% 9.80%M | 9.61$M
g
S} y Fundon 700, 9615M | 9.413M
e By / ——— 60%  944SM | 9.26 M
o 1 | ]
4% B — = 50% 9.28$M | 9.11 $M
» : . |
- i 40% 9.13%M | 8.95%M
= T 30% 896%M | 8.78$M
2% 5" y . _
2 »i’ 20% 876$M | 8.60 $M
2 . |
1% : 10% | 851%M | 8.35$M
]
0% : I Ll - Min | 753$M | 7.37 $M
& 8 53 8 8 & &8 & &8 & & 8 & .
~ =) Pe'e) =) oo e > > =1 o o ~ [l
= - S = I o e A e e e e 1
Million Dollars ($M) Bami_ﬁf{ ﬂ_i_i}?_*j\j_i

See: Viewing the Results
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Using the PRAM: Basic Steps

RISK ANALYSIS PRE RISK-RESPONSE

Given

Pre Risk-
Response

Project
Cost & Schedule
Estimate

Current, and purged
of all risk
contingency

Base Estimate

/ Project Risk o

Assessment Enter Valu

édemify. describe, and
quantify probability
& impact of
each risk

Risk Form

Pre
Response

. >| Examine Resuns| Expected
0 Advanced feature — not often needed - - Ll
Current Year! |
Inter-Risk Model Input Tables Vearor
Conditionality |RUN| - Expenditure -H"
Indicate any \ M /| ContractAd | [V
dependencies, — I $z7 1 r";' Date ’E =
correlations, |11, 7 LICc-:slt F - ; o
or duration L%E F’,-_-fr;' onstru |n
links between 3 e — % N n
risks 4 - g - _1!‘;
RMP RMPSU llll __,i___‘
JEnd CN NN
RISK-RESPONSE ANALYSIS
Expected 'Base Estimate
Value o Risk F o Adjust Cost 9
X o B /mdfor Schedule
I/i Estimate
Risk Response Reflect price of
Prioritize, develop risk-response .
strategies, & quantify Post \__measures / i
affected probability | Response Revise Values
& impact [ Reyise Values 3% $ = P, p— et aereet!
>{ Examine Results ‘ Expected
Value

e Advanced feature — not often needed

Inter-Risk

[RUN|

Model Input Tables

Conditionality

Adjust to suit $z/

L}

consequences

of implemented $z7

response
strategies

HlwW]N =

RMPMJ RMPSupplM

Current Yearl.“'ﬂﬁ

Year of
U4 Expendlturem

Contract Ad [EV]

/" Construction

End of
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Before Using

The correct application of the Project Risk Analysis Model assumes familiarity with basic risk

management theory and technique. Please review WSDOT’s Project Risk Management Guide

before using the model:

Get the Workbook
The Project Risk Analysis Model workbook is available online here:

http://www.wsdot.wa.gov/publications/fulltext/CEVP/PRAM.xlsm

Open the Workbook / Table of Contents / Navigation

The Project Risk Analysis Model workbook should open at the Table of Contents (TOC) sheet.

Table of Contents
[ _nputs ________ 0
Base Estimate Risk Template

Pre-Response

Pre-Response | Tel!

Post-Response Post-Response |[{YIZIe0Y
 outputs |

Expected Value _‘

Cost $ Current Year Year of Expenditure
PE-Cost (CY) Preliminary Engineering
ROW-Cost (CY) Right of Way
CN-Cost (CY) Construction m
Total-Cost (CY) Total
Dates X

Contract Advertisement S

End of Construction ke
Risk Breakdown Structure RBS User's Guide

Risks Ordered 1-12 Risks Ordered 13 -24
This area is empty when a
new workbook is first opened.
Risks Ordered 1-12 Risks Ordered 13-24
1 RM Impacts (condemnation) | ROW 50.10 13 Foundation Type CTR 10.10
2 Environmental permitting issues  ENV 30,10 14 Open on Time ERO 20.10
3 RMW Acquisition ROW 60.10 15 Discovery of Midden ENV 40.10
\ 4 Material Source PSP900.10 16 Conflict with nearby County Pro, DES 40.10
5 Drainage CNS 70.10 17 Utility Pole Depth UTL 20.10
$ 6 Over Excavation STG 20.10 18 RR Work Window RR 20.10
H 7 Foundation Type STG 10.10
AS RISk Sheets are added’ they 8 County Standards PSP 20.10
are I|Sted here W|th tab'“nks 9 Land?capmglssues DES 30.10 After I'ISkS are added
10 Conflict with Cable Co. UTL10.10
11 RR ROW Entry Permits RR 30.10
12 ADA Policy Changes MGT 40.10
Risk Tables Risks Ordered 1-12 Risks Ordered 13 -24

BIPAGE




Notice the variously colored rectangles that look like the sheet tabs; these are links to respective
sheets in this workbook. The user may navigate to sheets in the usual way by selecting tabs at
the bottom of the workbook, or go to any sheet in the workbook from the TOC by clicking on

these tab-links.

A B c

D

| F G H]|

Table of Contents

Risk Template ﬂ

1
2
4
6
8

Risks Ordered 13-24

[ wvesumpt | ot | ovsoppiv [ IR

Each destination sheet has at least one TOC tab-link to return the user to the Table of Contents.

- mﬂw@
RISK MODEL project title as programmed Model Date: ) FORM ENTRY LEGEND
Pre-mitigated I = critical for proper model resuits
Base Estimate  State Route: | | Milep | = project information
Project Manager:| | PIN# WIN #: [ | = for complex analysis
E P 'hy:| E Date: [ ] = calculated or referenced field
Last Updated: Basis of Estimate Date: | R Date:| |
? Make entriesin the Pre-mitigated (top

COSTS Base Estimate Non-WSDOT Inflation Rates| | Market Conditions half) portion: at least the orange outlined
Preliminary V=M  SpenttoDate? ? Probability Impact boxes.
Engineering: el | pe — e N

? :l ? Unfavorable: | | L ‘ ? Fill-out the Pre-Response (top-half) of a |

Variability Risk Form. Hig
Right of Way: | RW: | | Rw: | | Inflation Points E':_ﬁ-*?:‘]@c to this sh:é{and copy it |

[ Pre-construction (PE & ROW): | 50%

Variability Construction: W NAVIGATIONAL AIDS
Construction: 1 CN:| | CN:| Meagonse Risk Tables

? : ? | Risk Markups Mobilization: : Risk Table: Risks ordered 1—12

Variability salesTax:| | Risk Table: Risks ordered 13 — 24

i Preliminary Engineering:
? Estimated Total Cost to Complete Range™* ST o Construction Engineeripg® el

? to Date Change Order Cgatingency: L=l 7 List of Risks & hyperinks here

? Estimated Total Pmmy

Most sheets have tab-links to provide a direct route to other sheets, as well.

The exception is when in

one of the Model Input Tables:

Model Input Tables
Pre-R
Post-R

Risks Ordered 1-—12
esponse
esponse RMPM

Risks Ordered 13 —24
Pre-Response |10 es]
Post-Response [[HIVIESEeIlY

9IPAGE



S| From the Model Input Tables, along the left edge of
104 ﬁtx ! the table, notice that for each risk entry there are
- This button goes to the . .
ihcividial Rick: Eorm two tab-links. The upper one goes to the risk sheet,

105 o the lower one goes to the Table of Contents.
106. 8 g ; All of these navigational shortcuts have some
107 g ‘Z"__, @) advantage over the traditional sheet selection-by

@) < o bottom-tab. There are over 40 sheets to negotiate
108 | @ in a model fully loaded with project risk sheets (up to
109 This is the Table of 24 risks). Getting from one sheet to another can be
10 L'i"// Contents button difficult when limited to scrolling and selecting from
e a wide array of bottom sheet tabs.

Reordering Risk Sheets

REORDER Risk Form entries in all tables by

Risks may be entered in any order, but later it dragging position of worksheet tabs at bottom:
may be desired or necessary to change the %
sequence as they list in the Table of Contents v g

and/or in the Model Input Tables. For purposes STG 20.10 | PSP 20.10 STG 10.10 I

of modeling inter-risk conditionality (see later
section) the sequence of risk entries is crucial;

bbbt i) |

. f e . | $TG20.10 2 ,
t theti , i I 1
e e || [t | [
sks sa.s ple matter of dragging the | Scudl :; ST610.10
respective tabs (at bottom) to the required

‘ . PSP20.10
sequence. —_—

Be careful when reordering tabs in a workbook
that already has inputs for inter-risk conditionality.

The user may reorder risk sheets by dragging their respective sheet tabs, but conditionality
indicators will not automatically update to suit a new order. Any that were set before a
reordering should be checked afterwards to ensure risks are still connected as intended.

Entering Data

There are two parts to each input worksheet. The first records the values required for a Risk
Analysis (pre risk-response) simulation. The second is for Risk-Response Analysis, to model the
effect of response strategies. Combining these in one workbook allows for ready comparison
and quantification of the value added by active risk management.

Data may be entered live during a workshop, before, or sometime after active or collaborative
risk assessment. It may be copied-in from a list, from separate sheets, imported, or received from
remote collaborators, etc. Risk response strategizing may lag the risk analysis, or it may take
place on the heels of initial risk elicitation and assessment. Data for each analysis, pre or post
response, does not need to be entered in a particular sequence, but care must be taken to
assure that it is complete for an analysis, and that it is entered in the right section.

10|PAGE



For the purpose of orderly presentation in this guide, we will assume a workflow where Risk
Analysis data is entered first, then we will return to make Risk Response Analysis entries. This guide
follows the diagram Using the PRAM: Basic Steps.

Base Estimate

Go to the Base sheet.

A B (& . D ‘ E |FIGH]| Ba imate
: Table of Contents #T PreRisk- TN,
. Response
= ) . \ /f'
4 Base Estimate Ris - _
= Post Risk-
6 Risks Ordered 1-12 i: ’ Ris Response
8
i _ . ! ‘|
roc. [N I I

W

Enter data in the fields of the upper portion of the sheet, for Risk Analysis (with Pre-mitigated
Risks). The orange outlined boxes are critical for the model to calculate results. Leave blank
when there is no associated value.

FORM ENTRY LEGEND

:I = critical for proper model results

Important, but less critical for modeling, are [r——— o ,
. . . i = project information
the lighter-outlined boxes. Hatched fields s

Do not enter zero”0” in the entry fields.

are for a more complex analysis — see the for complex analysis

section, Non-WSDOT Inflation Rates, for = calculated or referenced field
more information. Underlined fields are

calculated values or information referenced from elsewhere and are auto-filled.
Make cost entries in million dollar units, and durations in months.

NOTE: Values are displayed in “Millions of dollars” ($M) and “Months” (mo). Less than a million
dollars or less than a month is entered as a decimal. Examples:

$200,000 enter as .2 itis displayed as 0.20 $M 1 week enter as .25 it is displayed as 0.3 mo
$2,689,123 enter as 2.69 itis displayed as 2.69 $M 3 months and three weeks enter as 3.75 displayed as 3.8 mo
$23,000 enter as .023 it is displayed as 0.02 $M one and a half years enter as 18 it is displayed as 18.0 mo
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Project information is at the top.

RISK MODEL project title as programmed Model Date:
Pre-mitigated

Base Estimate State Route: | | Mnleposts |

Project Manager:| PIN #: ‘: WIN #: :]
Estimate Prepared by: | | Estimate Date: |:|

Last Updated: Basis of Estimate Date: : Review Date: |:

Critical fields include:
= Project Title, Enter the complete project title as programmed.

= Estimate Date: Enter the date of the current project estimate. This is the critical base date
entry for modeled contract advertisement and end of construction forecasts.

Less critical:

= Model Date: A project may be analyzed several times over the course of its development.
Enter the date of this model to place it in history with others.

= State Route: Enter the route identifier(s) if they are not already in the project title.

= Mileposts: Enter the project milepost limits if they are not already in the project title.

= Project Manager: Enter the name of the project manager.
= PIN #: Enter the Program Item Number.
= WIN #: Enter the Work Item Number.

= Estimate Prepared by: Enter the name of the person who prepared the estimate.

= Last Updated: Enter the date that the estimate was last updated.

= Basis of Estimate Date: Enter the date of the Basis of Estimate form.

= Review Date: Enter the date that the estimate was last reviewed.
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The next section is for Base Estimate Cost values:

COST $ Base Estimate Non-WSDOT Inflation Rates| | Market Conditions
Preliminary  Millons (M) Spent to Date |, N2 Probability Impact
Engineering: |:| PE: ‘ ‘ PE: ‘ Favorable: ‘ ‘ ‘
< |_| > Unfavorable: ‘ ‘ ‘
Variability
Right of Way: |:| RW: ‘ ‘ RW: ‘ Inflation Points
< |_| - Pre-construction (PE & ROW): ‘E
Variability Construction: ‘ﬂ
Construction: |: CN: ‘ ‘ CN: ‘

<& > Risk Markups Mobilization:

Minimum Variability Maximum Sales Tax: |
~ {

‘ Preliminary Engineering: ‘ 0.0% |

A Estimated Total Cost to Complete Range* i i ing: l
p g Total Spent Construction Engineering: :

& to Date Change Order Contingency: |

& Estimated Total Project Cost Range*

*Extremes — not including risk impacts, market conditions, nor inflation.

= Base Estimate: Enter base cost for each project phase: Preliminary Engineering (PE), Right of
Way (RW), and Construction (CN). Do not include ANY misc. allowances in these. The
construction figure should already reflect the cost of all Bid Items, Mobilization, Sales Tax,
Change Order Contingency, Construction Engineering, 700 & 800 Level ltems, etc. — the Total
Cost to Complete minus RW & PE costs.

Cost and Schedule Variability: Below each project phase cost and schedule estimate is an

input for inherent variability — not caused by risk events. Base variability captures a modest
symmetric range (of the form: base value + x%) about the estimated value, typically from 5% to
15% depending on level of project development and complexity. Cost variability represents
guantity and price variations about the estimated base.

= Spent to Date Project dollars already spent may be accounted for in this column.

< Non-WSDOT Inflation Rates By default, the model refers to an internal inflation rate table

developed by a third party. The user may opt-out of the table by entering an inflation rate
that better suits conditions.

= Market Conditions: Enter percentages that reflect characteristics or trends in the market. Cost
and availability of labor and materials, or the number of contractors available to bid the work,
will all effect the market conditions.
Values reflect the opinion of the project team, an assessment of the bidding environment.
Enter a Probability for Favorable: (likelihood of better than planned) and Unfavorable:

(likelihood of worse than planned). Enter a percentage of construction cost representing the
Impact of how much better, or worse the project cost might be due to market conditions,

primarily the bidding environment.
13|PAGE



= Inflation Points: 50% by default; this directs the model to inflate costs to the midpoint of each
phase duration, i.e. 0.5. Inflation point fields are provided for Pre-Construction (Preliminary
Engineering and Right of Way acquisition) and Construction activities.
Please contact the Strategic Analysis and Estimating office (SAEQO) for assistance.

= Risk Markups: These are applied to the risk cost impact result per simulation. Values are
typically the same as those used in calculating the construction base cost estimate. Enter
Project Markup percentages for:

- Mobilization

- Local Sales Tax Rate

- Construction Engineering

- Preliminary Engineering — this is a calculated field, assuming the user expects

the same ratio as entered for estimated PE/CN for any simulated total risk cost

impact (users may override if desired).

- Change Order Contingency

The next section is for Base Schedule values:

Construction (CN)

Variability

SCHEDULE Z  Pre-construction (Pre-CN)
months (mo) | Preliminary Engineering
Estimate RW Acquisition A/B/A
Date Start Date Target Ad Date  Duration
(For Inflation) & I:l >

Estimated
Construction Duration

[ |
« 1>

Variability

End of
Construction

*Minimum — ‘

*Maximum -

*Extremes — not including risk impacts.

= Target AD Date, Enter the planned Advertisement Date of the project.

= Ad/Bid/Award (A/B/A) Duration, Enter how many months from the AD date until it is awarded.

= Estimated Construction Duration, Enter how many months the project will be in Construction.

Risks: Qualitative Translations — informational (no entries required, advanced feature)
This section shows and controls how the model translates risk probability and impact

(quantitative) values into qualitative terms relative to base estimate entries. This governs the
Heat Map display in each risks Qualitative Rendition section. In reverse, it serves as an aid in
quantifying risk probability and impact when starting from qualifying terms like “High”, “Very

Low”, etc.
RISKS Qualitative Translations
Probability |, Impact > PES RW S CNS Pre-CN 2 CN &
Base $ > Base 2 >
VeryHigh = 80% > 10.0% > 30% Very High
High > 60% > 5% > 920 Hiah
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Risk sheets

Go to the Risk Form template sheet.

AlB| c | D | E |F@EH| 1 | J
1 Table of Contents
£
‘ Base Estimate Risk Template
6§ RisksOrdered 1-12 Risks Ordered 13-24
8_
3
10

FRETN o [y oo | Roesuest | o

‘*G

Make a Form for your risk by copying the template “R-0".

4 A | B €, D |Efl F |6 H I J | K| U
1._
2 Risk Form project title as programmed
3 Risk ID: _
2 R-0 Cate Orv | RBS Code:
I T RlsletIel

—
b4

[ oc Jeeee DI v | Rvesuppr | oo | o

This can be done several ways, but the easiest is to hold down the Ctrl key and drag the “R-0”
tab. This will result in a new tab named “R-0 (2)”, which you will rename a little later.

4 A | B €| D [Ef F |6 H Il J [ K| L [MNO|
1_

| Risk Form project title as programmed

3 Risk ID: | | |
5 R-0(2)  Category: | RBS Code: I Mo
7 Risk Title:|

. :
- O T o

You may repeat this as many times as you have known risks already identified.

se Ll R*“’@*ﬁm@n—o&@n—om@mm =
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When adding more risks later, after previous forms have been filled-out, always start by making a
copy of a blank template “R-0". This prevents unintentionally using values from a pre-existing
(copied) risk form.

Now go back to tab “R-0 (2)”. Enter risk FORM ENTRY LEGEND

analysis (pre risk-response) values in the I:I = critical for proper model results
upper portion of the Risk Form. Notice that = .

critical entries for simulation are in solid, ‘;l = risk information

black or orange outlined boxes. Important, ‘ = for complex analysis

but less critical for modeling, are the lighter- = calculated or referenced field
outlined boxes. Hatched fields are for a

more complex analysis — see the section on
Conditionality for more information. Underlined fields are calculated values or information
referenced from elsewhere and are auto-filled.

The top portion is for risk identification information and is common to both pre and post
mitigated risk analyses.

Risk Form Example Project Date:

Risk ID: ‘4l

R-0(2)  Category;| | RBS Code: .10 | MDL Code:|

Risk Title:| |
Status: |: Phase that it Impacts: | ) Critical Path?‘ Yes

Detailed Description of Risk Event: (SMART—Specific, Measurable, Attributable, Relevant, Timebound)

Trigger: ‘

The title of the project is automatically copied from the Base Estimate form.
Date: Enter date the risk was identified and assessed.

Risk ID: (auto-filled) copies what you enter as the tab name. Recommendation — use a Risk
Breakdown Structure (RBS) code as a Risk ID / tab name. Build one by first selecting a general
Cateqgory, then pick a specific from the drop-down in the upper-right form-corner. The result will
appear in the RBS Code field. Change the decimal place if the ID is the same as a previously
entered risk. Enter this unique ID as the tab-name for this sheet/risk. (See later section for more
details about RBS).

Risk ID examples:

| ROW 60.10 | P5SPS0O.10 CN5 70,10 5TG 2010 STG 1010 RR 20.10 |I

Cateqory: (drop-down) Select from among the following:
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Environmental / Hydraulics Structures / Geotech Design / PS&E

Right-of-Way Utilities Railroad
Partnerships / Stakeholders Management / Funding Contracting / Procurement
Construction Enterprise Risk

After choosing a category, specify by selecting a subcategory from the drop-down in the
upper-right corner of the sheet. Example (Right-of-Way):

Select > V [7]

ROW 10 Issues Associated with Development of ROW Plan

ROW 20 Uncertainty in Future ROW Escalation Rate (Project-Specific, including change in land use, urbanization, etc.)

ROW 30 Limited Access (Interchange Justification Report - IR, Access Hearing, etc.)

ROW 40 Managed Access [Appeal Hearing, etc)

ROW 50 ROW Acquisition lssues [condemnation, relocations, demalitions, etc)

ROW 80 Additional ROW is required (including full vs partial takes): Temporary and Permanent Access Breaks - FHWA approval / Construction / 5u
| ROWS00 Other ROW lssues

RBS Code: (auto-filled) See Risk ID: above. This is auto-filed, but it may be over-written.

MDL Code: (optional) is the Master Deliverable List ID.

Risk Title: Summary Description. Enter a concise descriptive title for the risk.

Status: (drop-down) marks a change of the risks potential in relation to project progress. Select:

Active - The risk is included in the simulation; it should get a response; it should be
monitored and controlled.

Dormant — Low priority risk; is excluded from the simulation; could become active in the
future if conditions change.

Retired — The risk is excluded from the simulation; it is no longer relevant; it poses no real
threat (or opportunity) to the project.

Phase that it Impacts: (drop-down) select the phase which the risk is likely to affect:

Pre-construction
ROW
Construction

Critical Path? (drop-down) The defaultis “Yes”. Select Yes or No to indicate whether or not this
risk affects an activity that has impact on the critical path of the project schedule.

Detailed Description of Risk Event: Concisely describe the risk with enough detail so that its
nature is clear to later readers. Description of risks are: Specific, Measurable, Attributable,
Relevant, and Time-bound (SMART). The note fields at the bottom half of the worksheet can be
used for additional details.

Trigger: Enter a brief description of any event that must occur to initiate the risk’s potential.
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The next section is for entering data for the initial risk analysis:

Pre-Response  Quantitative Assessment Qualitative Rendition Heat Map
Naturezz Probability:I:| Probability: No Risk VH
COSTS Milions (M) SCHEDULE Z months (mo) |Impact Relative to: g H
Minimum: Minimum: ) E M
Most Likely: Most Likely: ° L
Maximum: Maximum: COST &: T VL
Expected Value | Expected Value | SCHEDULE Z: V|- L M H VH
Conditionality:
$<>Z Impact Correlation: ‘ Occurrence does not depend on other risks.
No impact severity correlation w/ a previous risk impact. Duration is not linked to another risk.

Pre-Response: Quantitative Assessment
Nature: (drop-down) select whether the risk poses a:

Threat - If the risk occurs, it will negatively affect project objectives.
Opportunity - If the risk occurs, it will positively affect project objectives.

Probability: Quantify the likelihood of the risk occurring. Enter a percentage %. Of course, 100%
means the risk should be part of the Base Estimate, 50% is a coin toss — it could go either way,
and 0% means there is no risk at all. The following guide offers qualitative renderings of
probability ranges:

0%—Very Low—20%—Low—40%—Moderate—60%—High—80%—Very High—100%
Make the following entries for Cost and Schedule in million dollar units, or in months, respectively.

NOTE: Values are displayed in “Millions of dollars” ($M) and “Months” (mo). Less than a million
dollars or less than a month is entered as a decimal. Examples:

$200,000 enter as .2 it s displayed as 0.20 $M 1 week enter as .25 it is displayed as 0.3 mo
$2,689,123 enter as 2.69 itis displayed as 2.69 $M 3 months and three weeks enter as 3.75 displayed as 3.8 mo
$23,000 enter as .023 it is displayed as 0.02 $M one and a half years enter as 18 it is displayed as 18.0 mo

COST $ — Expected impact range if risk occurs, in millions of dollars ($M). If the risk presents only
a schedule impact, leave these blank.

Minimum: Quantify and enter the value of the least cost impact.
Most Likely: Quantify and enter the value of the most likely cost impact.
Maximum: Quantify and enter the value of the greatest cost impact.

SCHEDULE ¥ — Expected impact range if risk occurs, in months (mo). If the risk presents only a
cost impact, leave these blank.

Minimum: Quantify and enter the value of the least schedule impact.
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Most Likely: Quantify and enter the value of the most likely schedule impact.
Maximum: Quantify and enter the value of the greatest schedule impact.

Pre-Response: Qualitative Rendering
This section plots a qualitative depiction of probability and impact in an intuitive and familiar
visual.

Impact Relative to: (auto-filled & drop-down) by default this plots the risk impacts relative to the
phase selected in Phase that it impacts entry (above). The user may select “Project” from the
drop-down to scale this risk’s potential to the entire project instead of just a phase. The selection
has no effect on the simulation.

$—% Impact Correlation: (drop-down) selection is for a more complex analysis; informs the
simulation of correlation between the risk’s cost impact and its schedule impact. See the later
section on Conditionality for more information.

Supplemental Risk Information: (This box is located lower down on the form). Enter further notes
or clarifications about the risk, its trigger(s), etc.

STOP!

In practice, the user may continue to the Post-Response half of the Risk Form if data is available,
but for orderly presentation in this guide, we will assume a project execution modelling workflow
that focuses on a complete project risk analysis first, followed by a complete risk response
analysis. This guide follows the diagram Using the PRAM: Basic Steps.

Enter the Next Risk

Go to the next blank Risk Form, or make another copy of the Risk Form template sheet, “R-0".
Follow the same data entry instructions as above. Do this for each identified/assessed risk (up to
24). After all risks have been entered to the extent required for risk analysis, go to the following
step.

19|PAGE



Model Input Tables

Go to the RMP and RMPSuppl sheets - this is where the model Model Input Tables
retrieves data, and from where the simulation is launched. All RUN

of the values necessary for modeling project execution are f$f
gathered from the various input forms and presented here in

1
tables. This layout lends easy scanning for input errors, and it is 2
recommended to do so before running the model. Base 3 f
Estimate inputs are at the top of each sheet. The sheet titled 4

s~

L —

RMP holds risks 1 — 12, and the sheet titled RMPSuppl holds risks IRMP JRMPSuppl ]
13 - 24. (If there are less than 13 risks, then only the RMP sheet is used.)

REORDER Risk Form entries in all tables by
dragging position of worksheet tabs at bottom:

b 4

STG 20.10 ‘ PSP 20.10 | STG 10.10

R E A R T T

| STG10.10

 STG20.10 :
 PSP20.10 | STG20.10
> STG 10.10

|

| PSP20.10

If for some reason the order of risks as they
appear here, and in the table of contents, is not
as desired, it may easily be changed.

Conditionality (between risks)

Although not crucial to generating meaningful
results in many cases, at this point the user may
consider setting risk conditionality. See the later
section on this topic for more details. The risks
need to be in a particular order to suit
conditionality.

The user may reorder risk sheets by dragging their respective sheet tabs, but conditionality
indicators will not automatically update to suit a new order. Any that were set before a
reordering should be checked afterwards to ensure risks are still connected as intended.
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Run the Project Risk Analysis Model

After setting conditionality and checking the entries, find the Run Model button near the top of
the RMP sheet, “click” the button. Expect that the program will calculate for a minute or two.

Project Title Example Project Vfi
Estimate Date 04/28/16 r ““J|Contract Advertisement (Ad) Date > 02-15
Project PIN # Click this button to |\ construction (CN) Duration >~ 7.
LaStDif:ew Run Model |}y enginesring PE) cost 5. 08
Project Do not stop it while .
e Right-of-Way (RW) Cost = 1.04

running!

GEREA S B < Make Revisions Here Construction (CN) Cost > 6.64

Risk Quantitatiy
= @ Risk Nature: ——1 Probability
O|e = _6:“_’ Threat or Opportunity 2 =
=153 ) o ) ) ) B L
% | &8 |5 5 Risk Title Detailed Description of Risk Risk Trigger |3~ | $& = Dur,
| ®lal B Carrelation
O T Im
1 Threat = $ Min
2 75% | $ Mal
o &
S o g Significant impacts to properties on the = $ Mog
w0 | .= - RAW Impacts west side of Railroad . Northwest = _

After running, the view should orient on a basic output presentation at the top-right of the sheet:

Confidence Total Cost Schedule Dates
& Level Total-Cost (CY) Total-Cost-!{YOE) | Ad Date
SR 0% Chance | 8.19 S g5t I Nov-2017 Oct-2018
T o 20% o 8.42 M 8.76% Dec-2017 Nov-2018
o = JE2 _ 8 62 SM 8.96 Jan-2018 Dec-2018
3 B 8.78 SM 9.13 SM Feb-2018 Jan-2019
= ¢ 8.93 SM 9.28 SM Feb-2018 Jan-2019
E 0 60% _not 908 SM 9 44 SM Mar-2018 Feb-2019
I 70%  orcced 924 SM 961 SM Mar-2018 Feb-2019 Stat
o 80% 9.42 SM 9.80 SM Apr-2018 Mar-2019
90% 9.68 $M 10.07 $M May-2018 Apr-2019

Risk Resnonse Plan MManitar and Cantral

“Clicking” one of the green or blue tab-links near the top takes you to the respective output
sheet:
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Example pre risk-response (pre-mitigated) results graph and table:

Total Cost: Year of Expenditure Risk Status-> |
Results suggest the probability (P) that the realized cost will not exceed that shown N} mitigated
7% — : Max | 10.99 $M
1
. | F 90% | 10.08 $M
5% g ! —["" I Cumulative
| : —— 80% | 9.79$M
g ] Distribufion .
5% & — i B '] | ' Function 70% | 9.60 $M
& 1. BB '
o8 1..h8 / ™ ——— 60% | 943$M
4% E — : ! | /
5 H | r ——— 50% | 9.27$M
3% P — mi i
“5 L | ————— 40% | 9.12$M
£ M| A m o . 8.94 $M
2% © - ; ™ 4 -
> ! / ™
S A ———— 20% | 8.74$M
1% T — / ™
| T——— 10% | 8.49$M
i =
0% - : | T i 747 $M
% 3 3 X 8 8§ © 8 = 8
~ oo e} =2 » » o =} o o
- -— -— - P ——— - - - P ——— - - 1
1 L
Million Dollars ($M) Base; 864SM 4 |

Viewing the Results

The model simulates 10,000 project realizations, under the influence of entered risks, with resulting
phase costs and dates. It renders these results into frequency distribution histograms of cost and
date ranges. It does this by collecting resultant values into uniform bins (incremental ranges),
then graphing them as columns, each with a height relative to the number of total outcomes
that fall within the bin bounds. Bin maximums, in dollars or dates, mark the horizontal axis.

A typical graph looks like a mound, implying that the actual, real-life outcome will itself be
somewhere near the middle of the mass. The report tempers this notion by listing outcome-pool
percentile values, suggesting a confidence level that the actual value will not exceed that
shown.

The results are also depicted with a Cumulative Distribution Function S-curve, which is the running
total number (y) of outcomes with values at or below each upper bin limit (x). This shape
provides insight into the aggregate project estimate simulated outcome.

For reference, the original base estimate appears as a vertical, dashed line.

After running the risk-response analysis — the second part of this comprehensive risk
management process — using the initial risk analysis result as a backdrop, the tool displays pre
and post results in the same report. This facilitates ease of comparison, the difference being the
value of active risk management. Color-coding allows instant recognition of pre-response and
post-response results:
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ORANGE = Risk Analysis (pre risk-response) results
BLUE = Risk-Response Analysis (risk management) results

The following example shows results of pre and post risk response analysis:

Total Cost: Year of Expenditure Risk Status-> = =~ Post-
Results suggest the probability (P) that the realized costwill not exceed that shown [ZNA mitigated mitigated

8% [ Max | 1121$M | 10.82 M

Y

7% 90% = 10.07$M | 9.89 $M

Cumulative
Distribution

(Fé‘[’)‘g"gxm—— 0% | 961SM | 9.41$M

percentiles 1\ gnoe | 944 9M | 9.26 SM
——— 50% | 928SM | 9.11 M
L 40% | 913sM | 895SM
———+ 30%  896SM | 8.78S$M

—— 20% | 8.76%M | 8.60 $M

80% 9.80$M | 9.61$M
6%

5%

4%

3%

2%

Histogram of Simulation Outcomes

865 Frr NN

b _\ —_T 10% | 851M | 8.355M
0% —=—— Min | 753$M | 7.37$M
s 8 3 5.8 & 8 & 5 8 &
~ ~ © © @& o o oS o v Ml
= ----_""----_____ x -~ -~ -— M ———— - 1
upper bin-limits ——— Million Dollars (M)  Base Estimate - Basei. 8.64 $M i 851$M |
Notes

Tabular minimum and maximum values are not the limits of what is possible, but are the range of
this particular model run. The program replicates risk by generating random numbers. It does
this fresh each run, so no two outcome sets will be the same; but the governing input bounds are
the same, so the outputs will be similar. A subsequent run will likely show slightly different values.

It is expected that the graph of the risk analysis results alone will look somewhat different after
the risk-response analysis run. Besides the obvious addition of another histogram and S-curve,
the bin limits will adjust to cover the whole outcome spectrum of both runs, likewise the y-axis/%
labels. This is because the report uses the same number of bins to cover a different range. This
graphical artifact makes no difference to the validity of the statistics presented in either set.

The risk-response result plots on top of the risk analysis. In many response scenarios, the base
estimate does not change. In that case the base estimate appears as only a dashed, blue,
vertical line (the orange is underneath it at the same value).

23| PAGE



Risk Response

Risk response is where the true value of project risk management is realized. The Expected Value

(EV) diagram sheet suggests how to prioritize and allocate risk management effort and

resources.

Right-sizing the Risk Response

Response to a risk should be proportional to its likelihood and consequence.

Risk Management Actions

Manage and | Management Extensive
High monitor effort management
risks required essential
=)
I
E Accept, Management | Must manage
D Medium | but monitor effort and
. risks worthwhile monitor risks
£°)
@ .
Risks may be Considerable
N Low Accept worth management
(2, risks accepting with o)
o required
monitoring
Minor Moderate Significant

lmpacet

While much of the brainstorming and ideas about how to respond to a risk naturally flow on the

heels of identifying the risk in the first place, this guide assumes a workflow where risk response is

deferred to a discrete phase. This activity is dedicated to risk response strategizing, and the
orderly recording of the decisions, plans, and actions intended to counter the risks, either to

lessen detrimental effects and likelihood of threats, or by taking advantage of opportunities.
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Risk Response Strategies

Threat Responses

Opportunity Responses

Avoid - actions to eliminate the risk and
protect project objectives from risk impact.
Examples:
e Change scope
e Change requirements
e Revise resources allocations such as
cost or time.

Exploit — response actions taken to ensure the
benefits of the opportunity are realized.
Examples:
e Change timing of ad or construction
e Modify work restrictions
e Employ expertise that can make sure
the opportunity is realized

Mitigate - reduce probability of occurrence
or intensity of the impact. Mitigation is risk
and project specific.

Examples:

e Look at work activities and schedule

e Change requirements

e Additional investigation

Enhance - actions take to enhance an
opportunity; actions that can increase
probability or beneficial impacts.

Examples:

e Look at work activities and schedule

e Change requirements

e Add features to trigger opportunity

Transfer — transfer activity to other responsible
parties best able to address the risk and
associated work.

Examples:

e Contract work

e Assign to other stakeholders

e Insurance

Share — opportunity risks may be shared with
parties positioned to help secure the benefits
of the opportunity risk.
Examples:
e Share ownership and allocate benefits
among parties best able to make sure
the opportunity is realized.

Acceptance of the risk

All projects live with some level of risk and uncertainty. In many cases, even for identified risk
events, the decision is made to accept the risk. The planned project is not changed due to
the possibility of the risk occurring, nor is any response strategy adopted other than agreeing
to address the risk if it occurs. Project managers should always monitor risks and project health
during execution. If arisk appears imminent, communicate with leadership.

Just as in quantifying risk analysis, the model needs numerical values to input, so the response
activity includes quantifying changes resulting from response actions. The post risk-response
probability and impacts are entered in the model, and after running, will quantify the value of

the risk (management) response itself.
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Risk-Response Analysis Inputs

Risk Form |
Risk Forms . Pre
. . . . . esponse
Use the same Risk Forms used for input to the risk analysis, to input for P
analyzing risk-response. —
f,/ Post
Return to the risk sheets and go down to the Post-Response section. Make | | Response
entries in fields as performed previously for the risk analysis. “\
~ Risk A
bR BT
Response Strategy: ‘] Risk Owner: |
Response Description:
Post-Response Quantitative Assessment Qualitative Rendition Heat Map
x P ility: ility: Ri
Nature :l robability :l Probability: No Risk ! VH
COSTS  Millions (M) SCHEDULE X months (mo) | Impact Relative to: = H
Minimum: Minimum: T 'g M
I JE——
Most Likely: Most Likely: E L
Maximum: Maxi mum: COSTS: VL
ExpectedValue | Expected Value SCHEDULE £: vi| L[ m|Hvh
Impact
Conditionality:
$<>Z Impact Comelation: | 1 Occurrence does not depend on other risks.
No impact severity comrelation w/ a previous risk impact. Duration is not linked to another risk.
R taken: (Include advantages & disadvantages) Action by date:l IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Risk Response: (drop-down) select from the following:
If a Threat: If an Opportunity:
Avoid Exploit
Transfer Share
Mitigate Enhance
Accept Accept

Selecting “Accept” automatically populates the quantitative assessment fields with the values
from the above, pre-response section.

Risk Owner: Enter the name of the person responsible for managing this risk.
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Response Description: Enter a concise description of the response and reason for the strategy.

“Action by” date: Enter the date that the management action should be engaged.

Post-Response: Quantitative Assessment
Nature: (drop-down) this is usually the same as above — Threat or Opportunity.

Probability: Adjust the probability according to the response strategy. Passive acceptance
should not lead to changing probability, but if circumstances have changed outside of any
active strategy, consider running the initial risk analysis with the latest probability.

COST $ — Adjust the expected Minimum, Most likely, and Maximum cost impact values
according to the proposed response strategy.

SCHEDULE ¥ — Adjust the expected Minimum, Most likely, and Maximum schedule impact values
according to the proposed response strategy.

Post-Response: Qualitative Rendition: This provides a qualitative, visual interpretation of risk
probability and impact. The user may compare this heat map with the one above to observe
difference in symbol placement proportional with anticipated post-response probability and
impact quantifications.

Impact Relative to: (auto-filled & drop-down) by default this follows the Phase that it impacts:
entry (above) and governs the Quantitative Rendition Heat Map to graph impacts relative to
the phase. One may select “Project” from the drop-down to scale this risk’s potential to the
entire project instead of just the phase. The selection has no effect on the simulation.

$oX Impact Correlation: (drop-down) selection is for a more complex analysis; informs the
simulation of correlation between the cost impact and the schedule impact of the risk. See the
later section on Conditionality for more information. Revise this entry if affected by the response
strategy.

Response Action(s) to be taken: Detail the action you will undertake in response to the
identified risk.

Action by date: Enter the date by which response action(s) need to be taken.

Supplemental Risk Information:

Response Details: Enter further notes or clarifications about the risk response strategy, basic

outline of the practical steps involved with monitoring and controlling the risk, etc.

Risk Monitoring and Control: As project execution progresses, journal the actions taken, status,

and review comments regarding this risk. Date and stack entries on top of one another to retain
history.

Next review date: Enter the date when the risk is due for review as part of risk monitoring and

control.
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Base Estimate sheet

The same worksheet used to input for project risk analysis also handles inputs for risk-response —
on the second part or page. After carefully developing a response strategy for all risks as

warranted, and quantifying the expected probabilities and impacts, one ma .
4 fying P P P y Base Estimate

find that some of the responses, however beneficial in the long run, come at a

Pre Risk-
price up-front. The total of all these (per project phase) should be added to Response
the estimate. There may also be instances where brainstorming about risks
and risk-response has led to some impromptu Value Engineering (VE) — or VE . —

IsKresp impromptu Value Engineering (VE) /TPost Risk- ™

may be integrated and result in quantified costs or savings to the project. The Response
second base estimate is to account for any changes to the first. Thisis an \

appropriate backdrop for the second simulation, which actually analyzes the Bace B
value of the risk-response (and VE) itself and reflects updates to the estimate.

There might not be any changes, and the worksheet automatically populates the Post-mitigated
Base Estimate with the values entered from the initial estimate. These may be over-written;
doing so automatically highlights the changes for ease of comparing the two estimates.

RISK MODEL Example Project Model Date:
Post-mitigated | \

Base Estimate  State Route: | 124 | Mlleposts |

Project Manager:| PNl Jwine| ]
Estimate Prepared by: ‘ ‘ Estimate Date:

Last Updated: ‘ Basis of Estimate Date: ‘ Review Date: ‘

COSTS$  Base Estimate Non-WSDOT Inflation Rates| | Market Conditions
Preliminary Millions ($M) Spent to Date |, NE Probability Impact
Engineering: PE: ‘ || PE: ‘ Favorable: ‘ 30%| ‘ 10%
0.715M ¢ [10%] > 0.875Mm Unfavorable: | 20%| | 10%
Variability
Right of Way: RW: ‘ ‘ RW: ‘ Inflation Points
0.95SM < |10% | > 1.16 SM Pre-construction (PE & ROW): ‘E
Variability Construction: ‘i%
Construction: CN: ‘ ‘ CN: ‘
5.895M < [10%] > 7.19$m Risk Markups  Mobilization: | 6.0%
Minimum Variability Maximum sales Tax: | 8.1%|
7.54 S,M‘|r 8.38$M‘ 9.22 $M Preliminary Engineering: ‘%
A Estimated Total Cost to Complete Range* Total Spent Construction Engineering: @
< to Date Change Order Contingency: @
7.54 $|\/|‘ 8.38 $M‘ 9.22 SM ¢ Estimated Total Project Cost Range*

*Extremes—does not including risk impacts, market conditions, nor inflation

SCHEDULE X Pre-construction (Pre-CN) Construction (CN)

months (mo) | Preliminary Engineering
Estimate | RW Acquisition I A/B/A Estimated
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RMPM and RMPSuppIM sheets

At this point, go to the post risk-response Model Input Tables and
adjust any inter-risk conditionality that may have changed due
to response strategies involving one or more of the associated
risks.

It is also possible that response strategies now anticipate a
significant conditionality between risks. Read the Conditionality
section, later in this guide, before making these settings.

Running the Risk Response Model

Model Input Tables
RUN

1 [$7

s/

¢

Al IDN

L —

RMPM JRMPSupplM

After adjusting conditionality and checking the Base and Risk entries, find the Run Model button
near the top of the RMPM sheet, “click” the button. Expect that the program will calculate for a

minute or two.

Project Title Example Project Vj{
Estimate Date 04-28-16 e ) ) W Contract Advertisement (Ad) Date = 02-1¢
Click this button to
Project PIN # Construction (CN) Duration = 7.
Last Review Run MOdeI .\ . i
Date reliminary Engineering (PE) Cost = 07
Project it whi ' Right-of-Way (RW) Cost 10
Manager Do not stop it while ight-of-Way (RW) Cost - :
inal
6 Make Revisions Here * runnipg! Construction (CN) Cost = 6.5¢
Risk Identification | Quantitati
= @ Risk Nature: —1 Probability
Qe = 5 Threat or Opportunity = =
% | @ E = Risk Title Detailed Description of Risk Risk Trigger |3~ | $& = Dur
r |9 a2 Correlation
O| a I
y | Threat g, $ Min
g 75% | $ Ma
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After running, the view orients on a basic output presentation at the top-right of the sheet:

Confidence Total Cost Schedule Dates
ﬁ Level Total-Cost [CY)
o = 10%  Chance 8.04 §M 834 MNov-2017 Sep-2018
E - 20% that 8.27 M 8.59 ﬁ,‘ Dec-2017 Oct-2018
- "_; 0% - 8.46 §M 87898 Jan-2018 Mov-2018
LT 40% 8.61 §M 8.95 §M Feb-2018 Dec-2018
R 5oy, wil 8.76 $M 9.11 $M Feb-2018 Dec-2018
E > 60% not 8.90 §M 9 26 SM Mar-2018 Jan-2019
‘g _______ 70%  exceed 9.07 §M 943 §M Mar-2018 Jan-2018 St
-5 a80% _ 925 M 963 sM Apr-2018 Feb-2019

0% 9.50 §M 0.88 §M May-2018 Mar-2018

Rick Resnnnse Plan | hMonitor and C.ontrol ﬂ

“Clicking” the green or blue “buttons” near the top, will take you to the respective output sheet:

Example:

9%

8%

%

6%

5%

4%

3%

2%

1%

0%

Total Cost: Year of Expenditure
Results suggest the probability (P) that the realized cost will not exceed that shown

Function

Histogram of Simulation QOutcomes

\ Cumulative
Distribution

0 — ~ [ar) @ 7o) — ] @ Te)
] ~ (=} < ~ - wn == o~ e} (51
r~ r~ @ @ © o @ @ o =] o

«— - -—

Million Dollars ($M)

Risk Status—> [ 1
X mitigated
Max = 11.026M & 1083$M |
90% = 10.09$M | 9.83SM |
80% | 9.80%M | 963 $M
70%  961SM | 943 %M

——— 60%  9.44SM | 9.26$M

———— 50% 9.28SM | 9.11$M

———— 40% | 9125M | 895SM

 30% 895$M | 878SM

0% 875$M | 859SM

0% 850SM | 8.34$M

——— Min| 7625M | 7355M

hi. S

S 1 e ST {
Base| 864SM 3 8515 |
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Appendix: Risk Breakdown Structure (RBS)

The Risk Breakdown Structure (RBS) provides a consistent approach for organizing risks.

The RBS is a list of common transportation project risks organized in a hierarchical matrix, by
category and subcategory. Besides promoting a consistent risk identification system, it can
serve as a prompt for risk elicitation.

The RBS provides several functions and benefits to the project team and to management,
including:

1) Consistency with taxonomy (wording)

2) Organizes risk events into common categories

3) Helps identify trends with respect to common usage of risk event categories and event
types, along with their probability and impact values

4) Helps to identify common risk events among projects that the Region and Headquarters
offices should be aware of due to their potential cumulative effects; e.g. negotiating
agreements with agencies or other municipalities

5) Provides a basis to work from for risk assessment and risk elicitors during workshops

6) Provides a basis for development of independent risk surveys for those unable to attend
a workshop

For more information regarding the RBS, see the Project Risk Management Guide, Chapter 7 for
additional details.

Risk Breakdown Structure — Example application

h— Level 1 Project Risk

Hydraulics _rél & Geotechnical ’ (mqu.sm Level 2 Envronmental &
I EIIV N STG [ _ ENV Hydraulics
ENV10 STG 10 DES 10 R(
NEPA/SEPA Changes o Strucires || Changes b roadway design|| Issues As L3 il
Documentation Compiefon Design (Bridge (verfcd andior horizontd | | Developmes NEPA/SEPADocumentation
(Secion 4 ek Supersiuciue, Rekining || aligment, eartwork, ENV 10 | complefon (Section 4, eic.)
NEPA/SEPA Chadenges | Wals) pevement, ec.) NEPA/SEPAC hallenges
ESA Issti?[‘gfu.iﬂm ctngsstT:G Gfiadiicd App'mngsdmnsigl Umﬁl':c Risk ID / Level 4 Example Title
Bidogic Assessmens / Design Foundafions Deviafons Escdafion = e
Bﬁ:ﬂ Opirions, Fish | [Liquefacion, Miigation, ekc. || Changes b roadway design| | Speciic, ing 15t | ENV 10.10 MMPA Concumence
Passage) Chadlenging Geolech criteria (shoulder widh, inland use e ——
Condions sight dstance, efc.) { 2nd | ENV 10.20 Section 4(f) Issues
ENV STG D DES 30 Rq

3rd | ENV 10.30  NEPA/SEPA Delay
(Appeds, eic.) Design Critenia (seismic, CSS, Lendscape Design

Environmentd Permiing || Changes i Stuctrd || Changes Ib Architeckrd, Limi
ﬂlﬁ

|
decimal {order not cntical)
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Appendix: Conditionality

Refining the base estimate and identifying significant risks are most essential to project risk
analysis, but a thorough assessment gives some attention to interactions between risks. To a
degree, this model can accommodate some common risk relationships. The “Conditionality” risk
relationships described here are limited to the model’s capability. Further study of this subject
equips one for more comprehensive risk assessment. Awareness of conditionality informs and
forewarns the project team, allowing more pro-active, response options. The types of
conditionality covered here are Correlation, Dependency, and Duration Link.

Conditionality Where to enter it in the tool
As handled by the model: Risk Form |
T isk . ]

ypes by risk component and extent Pre Correlation between cost $ and schedule

o : Response impact within a risk event is recorded in the
Within a Risk $5 2/ Risk Form. (This is the only conditionality
— that is captured in the Risk Form).
Post
. Response

- Correlation i

S Conditionality between risks: Correlation,
£ Duration Link, and Dependency are

Duration Link entered in the Risk Tables.
J £ Model Input Tables
R
o RUN

= 5 r

= 1 $z~

2 Dependency | £

o) ° 2 L$Z/

o s}

o 3 j

4 L — T
RMP I RMPSuppl —_

RMPM | RMPSuppl M
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Where to enter inter-risk conditionality:

Project Tide Example Project Value Variabiity : Market Conditions.
0 y | RskMankups | o Awrd Process Probabiity Inpad
| AN " —
Estimate Date 0472816 Coniract Adverdisement (Ad) Date 3| 02-15-17 10% Mob—| 0 | Duration | 3 Mo Favorable | 307 | r1_0
Project PIN ® Click this button to Construction (CN) Duration 3| 7.0 Mo 10% | Taxw! g [ NewVSDOT| ST mm.u.rzu-/]l ri_u
ot tes 1| I
'-"‘DT."“ Run Model Prefiminary Engnesrng (PE) Cost>|  0.815M 10% CE—| o |PE——| Inflation Points
........  — | F
et Do not “"il’ It‘whlie Right-of-Way (RW) Cost 3| 1.05 SM 0% | PE— w2 W Pre-construction (PE &ROW) | 50
running!
ﬁ(— Make Revisons Here Construction (CN) Cost = 6.655M 10% 0.C> r 40% [CN—— Construsction ’S_G
Risk entification Q ive A Qualtative Rendiion
= “Jisk Nature: E_I;"*M Impact: Cont$ g: -
o stk Pt or Opoomunity 3 3 x 3 Heat Map
E Risk Title Detailed Description of Risk Risk Trigger s Ser Duration Conmection Eg =3 Probability *Expected
order # S | camiso g E ;
oY% F =) n Impact Schedule 2 w
il hreat i > $ Minimum oorem | o Tl VH
' >
=| 7% | § Masimum 040%M | = - E|E H
e ™ - Sighlficant impacts to properties on the \ gy S Most Lixely ozasm | © Ew E M
= Rl | West side of Raikoad . Northwest v — g
T VR | ot € 0 |awsthone. propertywousabe spiinba 2y . ' by :]
/ = | batheMongomen Foad eaigament. -2 g £2 | = Moimum somo | o | & 8% VL
@ = o 12| &2 [ = Maum BOMo | 3 E L u|H]w
e A ﬁ il — nﬂ = = Z Most Likely 1Z20Ma = 5"‘ Imaar.:l :
e N c o
<) h w - a $ Minimum 0058 VH
— Q_ i @ - % $ Masimum 0.305M ~ S E|E H
z | @ | @empmsees| | 2 |5 | [Swsun{ omw] 5| § 3-8
k' 2 ~OF A3y et 1 8
’ Mmﬂ o angn newSR 2Imagnotbe | funshic (] sign 1BV g L
X possit E==i ngin purchase of entire g == =
e | U D) seior R k o I Minimum 60Mo | ? ?a VL
3 —— { T T Masimum BOoMo | 3 £
) e T Mostikey]  20M0 | © E"‘
_. Thi o L = S Minimum 0.015M z ;ﬁ VH
— o
g_ 90% | § Masimum osm | 2 | § | ZE[Z w
21 & Material source for Embankment to be h Suomliey| 003M | © g E“ g _u
placed on US Armyg Cotps of Engineers | Material ]
g MatwitSouce | FoiC e ceeds obeseniidduog | | USACE LS v o R oot
sk, : o | E Mnimum 20M0 | % gﬁ wo|
?g I Mo | 20Mo | 2 | E ;5 voo|w|n|w
@ |
T = I Most Likely 40Mo - impact
4 Threat z S Minimum 000sM | 35| vi | §
Correlation

Describes an expected parity or disparity of impact severity. Positive Correlation marks the
expectation that if a certain risk occurs and its impact is high (), then the impact of a certain

other risk, if it occurs, will tend toward the high end of its input range (7); similarly if it strikes low
(\), the other will tend low (\). Negative Correlation marks the expectation that if a certain risk

occurs and its impact is high (), then the impact of a certain other risk, if it occurs, will tend
toward the low end of its input range (\); if it hits low (\), the other will tend high (7).

Shorthand:
Positive Correlation: 77 or Vv
Negative Correlation: 2N or N2
Examples

1) Zebra herds crossing a river in Africa. High water means crocodiles are less visible and more
mobile. The expectation is that when crossing, if the water is high, death by predation is high
— positive correlation. This expectation is reasonable even if there happen to be no
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crocodiles at the crossing that year, or they are already full— no actual crocodile strikes. |If
the crossing meets shallow water, the expectation is fewer zebras lost.

2) The higher the Nile floods, the more arable land is available for cultivation — positive
correlation.

3) As prices go up, consumption goes down — negative correlation.

4) More excavation may be required at this end of the project, but if the material is suitable, it
means less importation for the fill at the other end — negative correlation.

Correlation between Cost and Schedule Impacts (within a single risk)

Risk A with Positive Cost and Schedule Impact Correlation: $/2/7 or $\EN

Max Max Max Max
i
* T W
27 18
occurs : Min occurs : Min
Min Min

When Cost $ Impact is high, When Cost $ Impact is low,
Schedule ¥ Impact is high Schedule Z Impact is low

Risks A with Negative Cost and Schedule Impact Correlation: $/2\ or $\z 2

Max Max
Max Max i
G
WA e BV
W i
occurs , W occurs )
Min Min
Min Min
When Cost $ Impact is high, When Cost $ Impact is low,
Schedule & Impact is low Schedule Z Impact is high

35| PAGE



Correlation within a single risk, between cost impact ($) and schedule impact () — Positive:
$727 or $\EY, or Negative: $72\ or $\ €7 — is noted on the individual risk sheet.

Risk Form Example Project
Risk ID: ] _ -
Category: | : RBS Code:

Risk Title: |

Status: [: Phase that it Impacts: ] Critical Path? [:_E
Detailed Description of Risk Event: (SMART—Specific, Measurable, Attributable, Relevant, Timebound)
Trigger: |
Pre-Response  Quantitative Assessment Qualitative Rendition Heat Map

Nature: Probability: Probability: No Risk VH

COST S Miions ($M) SCHEDULE X months (mo) | Impact Relative to: ‘_3 ;'
Minimum: Minimum: ‘: % M
Most Likely: Most Likely: E Z
Maximum: Maximum: COST S: VL

" " | SCHEDULE &: VL L M| H VH

Impact

Occurrence does not depend on other risks.
Duration is not linked to another risk.

The default value is <blank> (no, unknown, or uncertain correlation). The dropdown selections
affirm correlation while telling which type.
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Correlation between Risk Impacts (between risks)

Risks A and B with Positive Impact Correlation: $2/7$27 or $2\$Z\

Max $X Max $X

2rel

occurs A
Min $% vy
Min $Z oceur S <« > O
If Risk B occurs, the impact will be high v
Max $%
Max $X does not may
oceur  yrin $x occur  Min $%
O If Risk B occurs, the impact is free-range
N\
occurs  Min $% may

occur Min $X

If Risk B occurs, the impact will be low
Risks A and B with Negative Impact Correlation: $2/$2\ or $2\$z/

Max $%

% Max $%
Max $%
occurs .

A
. . . DVQ

If Risk B occurs, the impact will be high

Max $5 RiskA RiskB,

Max $2 does not may
oceur  wrin g2 occur  Min $%
O If Risk B occurs, the impact is free-range
7N
occurs  Min $% may

occur Min $2

If Risk B occurs, the impact will be low
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Impact correlations between risks are set in the Model Input Tables:

Project Title Example Project
Estimate Date 04/28M16 ontract Adverisement (Ad) Date -
Project PIN # Click this button to Construction (CN) Duration 1
LES‘LDZ,:E:EW R““ MOdel eliminary Engineering (PE) Cost -
Project Do not stop it while Right-of-Way (RW) Cost 1
Manager running!

4 Make Revisions Here Construction (CN) Cost -

Risk Identification

= | & Risk Mature: = Probabili
0l|le |5 2 | Threator Opporiuniy % =
- = o . . . . . =5
® | ® E = Risk Title Detailed Description of Risk Risk Trigger | 2 | 53
o | @ o % Correlafig
M
1 Threat 2
E| 75%
=]
= Significant impacts to properties on the '3_‘>
o g RAW Impacts west side of Railroad . Morthwest
o *3 O (condemgatinn} quadrant- property would be splitin condemn i
% < 14 half by the Montgomery Road w S
i realignment. -E‘g —
T&m| g
= B a5
ES o
’ (S
m
2 Threat 2
J.; 75%
= Southwest Quadrant - ; Modular home '3_‘>
% g g is within the proposed right-of-way;
= *8 ’ O R/M Acquisitian new driveway up to new 3R 129 may | function of design 2
% < 0 not be possible resulting in purchase
I v | of entire parcel for RAV. -‘E‘ g
pOSiliﬂ T T:Ihé L]
MNegative 2
ES
L] [
x o Threat Z
a 90%
c e

Note: The program assumes the correlation between risks is driven by the preceding risk of a
sequence on the list: #1 governs #2, #17 governs #18, etc. — risks must be ordered accordingly.
Note: the first batch of 12 risks cannot be connected to the second batch, 13 - 24, so #12
cannot govern #13.

38| PAGE



The user may reorder risk sheets by dragging their respective sheet tabs, but conditionality
indicators will not automatically update to suit a new order. Any that were set before a
reordering should be checked afterwards to ensure risks are still connected as intended.

The initial risk randomly selects an impact severity within its input range — if it randomly occurs. If
the initial risk does not occur, then the following risk is free to impact randomly over the full range
of its input bounds — if it strikes.

Duration Link

This simply means that if both risks occur the program adds both their duration impacts against
the schedule base estimate (in “series”). This again is about impact or consequence, not about
probability of occurrence.

Illustration

y and z depict randomly generated durations, selected within entered
(quantified) impact bounds (minimum, maximum, and most-likely).

No Duration Link — Both strike

(impact potential of 1 to 2 months)

(impact potential of 2 to 4 months)

\%“I‘?‘Bk #2 Z months

~+—————— 7z months delay —————

Duration Link — Both strike

ﬁ‘R’;sk #1

y months

= y + z months delay -

‘<— y months delay ———
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Duration Link is set in the Model Input Tables:

Project Title Example Project V?‘e Variibity Risk Mari
—-
Estimate Date 04728116 Contract Advertsement (Ad) Date ¢  02-15-17 10% Mob—
. . o
Project PIN # Click this button to Construction (CN) Duration 5! 7.0 Mo 10% | Tax—
v >
Lwn‘::w Run Model Prelminary Engneenng (PE) Cost->|  0.81 SM 10% CE—! 1
; i ; -
;:;: Do not stop it while Right-of-Way (RW) Cost 3|  1.05SM 10% PE—| {
~ running!
EECR LM < Make Revisions Here Construction (CN) Cost 6.65 SM 10% C.0C>
Risk identification Quantitative Assessment g | |
= Risk Nature: ——| Probabiity Impact: Cost$ EC
=1 = Threat or Opportunity £ ¥ =
3|8 B Risk Title Detailed Description of Risk Risk Trigger E se& T Duration Connection 5 &
2|3 4R Correiato g
al & n A" Impact Schedulex o
1 Threat %‘ $ Minimum 0.01$M z
[ |
2 —~| 5% | § Maximum 0.403M | @
o & = o
Sle 3 s | | 0.28$M
9|z RiW Impacts ' TR o . W S M
215| |2 | tontemnaton Duration Link i< | master 1EV)
8 . “zzg‘ :g § & rurman 6.0Mo o
t E s 3 ekt 1B0Mo | =
r— 9 @
0l = = Most Likely 12.0Mo
v 7
2 Threat £ $ Minimum 0.05$M | -
A ! e
2| 54 | $ Masimam 0.308M |
= Southwest Quadrant - - Modular home ‘% = mam | ©
gl = is within the proposed right-of-way; new L1
§ - (] Rt Acquisition driveway up to new SR 129 maynot be | function of design ﬁ@ﬂﬂ@w@n’ 1EV]
g = possible resulting in purchase of entire
8 parcel for R, 5 ° P—— -JMo &
t § % Maximum |  1.0Mo | 3
— =21
A% - Z Most Likely 12.0Mo
' 4 ;
3 Threat %‘ “1= $ Minimum 0.01$M | o
A “
< 2 -| 0% | S Mauimum 005sM | o
_ - .
g @ S Material source for Embankment to be M= 0.03$M =
= 1 = N placed on US Army Corps of Engineers | Material approval i en gl o p
2|5 2 | MuerisiSouce | T ety needsto be identified duri byUSACE ', master 1EV)
P -] Y 3 ng e
- g design. Z Minimum 2.0Mo &
@ o
a % Maximum |  120Mo | &
—1 ~
O T Most Likely 9.0Mo
mﬁ 4
1£4 Threat r $ Minimum | 0.008M | - | |

The default value is “0” (no, or unknown Duration Link). The dropdown selection of “1” affirms a
link with the risk just below on the list. Indicator fields confirm the link.

The model is limited to pairs of sequential risks, as listed in the Model Input Tables. One signifies
duration link from a “Master Duration Risk” on the list to the next down on the list. Link #1 and #2
from #1, #17 and #18 from #17, etc. — risks must be ordered accordingly. Caution: the first
batch of 12 risks cannot be connected to the second batch, 13 - 24, so #12 cannot link #13.

The user may reorder risk sheets by dragging their respective sheet tabs, but conditionality
indicators will not automatically update to suit a new order. Any that were set before a
reordering should be checked afterwards to ensure risks are still connected as intended.
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Dependency

Unlike the previous two conditionality types dealing with risk impacts, this one is a probability
relationship. The model’s default, also known as “mutually inclusive”, allows all risks to occur or
not, as random numbers dictate; however, the simulation may be sensitized for two other
scenarios. One where a risk can only happen if some other does, and a lopsided “mutually
exclusive”, where a risk cannot happen if some other does.

The model default value, <blank>, is that each risk probability is independent. The dropdown
selections affirm dependency while telling which type:

DEP-INCL = (Dependent-Inclusive) Yes, this risk is dependent on the preceding risk and may only
occur if the preceding risk does occur.

Risk B can strike only if Risk A strikes.

C® @i

RiskA  RiskB
Risk B might not strike. Risk B will not strike.

Example

Best route of excavation is near abandoned, buried vessels; contents vary from benign to toxic.
Puncturing a vessel full of potable water is its own unfavorable impact, let alone having to deal
with toxic waste; but if no tanks or lines are discovered, the hazmat suits can be stowed.

DEP-EXCL = (Dependent-Exclusive) Yes, this risk is dependent on the preceding risk and may only
occur if the preceding risk does not occur.

Risk B can strike only if Risk A does not strike.

RiskA RiskA  RiskB RiskB.

Risk B might not strike. Risk B will not strike.

A

vAg
PYA

Example

We will need increased capacity for de-watering if it rains heavy, but we will need water tanks
and sprayers for dust control if it does not rain at all.

Example

An almost empty canteen while on expedition may mean perishing of dehydration, but one
could resort to local sources. The more one drinks from these however, the greater the chance
of contracting some other malady. Welcome to the jungle!
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Dependency is set in the Model Input Tables:

11;
Estimate Date 04/28/16 ntract Advertisement (Ad) Date -
Project PIN # Click this button to Construction (CN) Duration -
Last Review _ . .
Date Ru“ MOdeI liminary Engineering (PE) Cost -
Project Do not Stop it while Right-of-Way (RW) Cost -
Manager running!
Base Fo & Make Revisions Here Construction (CN) Cost -
Risk Identification
> 2 Risk Nature: = Probabil|
ofe 5 g Threat or Opportunty % E
= |& E::: = Risk Title Detailed Description of Risk Risk Trigger |2~ | $ & 3
2 Comk
o|&
1 hreat 2
&
g 75%
= Significant impacts to properties on the °_')
S (2 = . —— west side of Railroad . Northwest
o | = O b quadrant - property would be splitin condemn Q
O {condemnation)
g < x half by the Montgomery Road o 5
4 realignment. .;I‘_‘g z £
=8| 8¢
,3§ o E
]
(o] )’ ‘ S >
2y = Threat 2
DEP-INC] 2
DEP-EXI| I g 75%
o= \ Southwest Quadrant - ; Modular home °_')
S N\ Z is within the proposed right-of-way;
o -3 —te) R/W Acquisition new driveway up to new SR 129 may | function of design 2
g < e not be possible resulting in purchase
& of entire parcel for RAW. 2 ¢
=2 o
= 3
25
Of I| a-
3 Threat E
2| 90%
== I

Note: the program assumes that dependency between risks is driven by the preceding risk of a
sequence on the list: #1 governs #2, #17 governs #18, etc. — risks must be ordered accordingly,
with the selection made from the lower risk. Caution: the first batch of 12 risks cannot be
connected to the second batch, 13 - 24, so #12 cannot govern #13.

The user may reorder risk sheets by dragging their respective sheet tabs, but conditionality
indicators will not automatically update to suit a new order. Any that were set before a
reordering should be checked afterwards to ensure risks are still connected as intended.
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