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1.0. Preface

Formalized risk management practices are being increasingly adopted by
state and local transportation agencies to (i) optimize project performance
and (i) distribute risk between the contractor and the transportation agency.
The SHRP2 Risk Management Template, an Excel-based tool, was developed
to aid transportation agencies to conduct a risk management process. This
tool is based on the concepts presented in the SHRP2 Report S2-R09-RW-2:
Guide for the Process of Managing Risk on Rapid Renewal Projects.(!) The
SHRP2 R09 publication presents guidance on the application of risk
management methods during the project development, delivery and
operation phases that are consistent with transportation agency practices.

The SHRP2 Risk Management Template can assist risk management personnel
from state and local agencies to optimize project performance (at individual
or network level) by identifying, assessing, and mitigating potential risks,
including threats and opportunities. These threats and opportunities can
result in a significant impact to construction cost, schedule, and traffic
disruption.

1.1 Purpose and Objectives

e Facilitate conducting simplified risk management planning for
transportation projects.

e Optimize key project performance objectives:

o Minimize project schedule, in terms of project construction
completion (operations start) date;

o0 Minimize project cost, in terms of total inflated cost (through
construction); and

o Minimize project disruption, in terms of total user impacts
(through construction).

e Optimize by minimizing combined project performance, in terms of
combination of project schedule (through construction), inflated
project cost (through construction), project disruption (through
construction) and project longevity (post-construction).
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1.2 Background and Limitations
e Ref. SHRP2 R09 “Guide for the Process of Managing Risk on Rapid
Renewal Projects” (“Guide”) and related training materials - more
discussion and examples are provided in Guide.
e Does not evaluate the uncertainty (or range) in project performance,
only mean values.

1.3 General Guidance
e Project performance components are separated (ref Ch 2 in the

Guide):

0 Activities (pieces of project) versus project (combination of all
activities).

0 Base (without risk or contingency/float) versus risk
(complementary to base, which is intended to be covered by
contingency/float),

0 Risk includes opportunities (i.e., simply negative risks).

Total is the combination of base and risk.

o Unmitigated (before additional risk reduction actions) versus
mitigated (with additional risk reduction actions).

o Mean (probability-weighted average value) versus
uncertainty/range (likelihoods of various possible values). This
template does not include assessment and determination of full
uncertainty/range, only mean values.

e Proactive risk mitigation process (ref Ch 2 in the Guide):
o Unmitigated (before additional risk reduction actions)
= Unmitigated “base” assessment and performance analysis
= Unmitigated “risks” identification and assessments
= Unmitigated “total” performance analysis
o Mitigated (with additional risk reduction actions)
= Mitigation identification (focusing on key risks),
implementation and effectiveness assessments, cost-
effectiveness evaluation, and subsequent selection
= Mitigated “total” performance analysis
e Microsoft Excel workbook template developed to document and
automatically conduct analyses

@]

Second Strategic Highway Research Program « R09 Product | 6
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o0 Input-required inputs are highlighted (in yellow shading), with
other cells protected from being changed. User can reformat
specific rows or columns if needed

o Output - outputs for each spreadsheet are automatically
generated. Template is protected (and most calculations are
hidden) to prevent inadvertent changes that could introduce
errors in outputs. Print area for each spreadsheet in workbook is
pre-set, so that user simply needs to “print” worksheet or entire
workbook. However, user can reformat specific rows or columns.

1.4 Template Organization

Some of the risk management steps require an iterative process. The SHRP2
Risk Management Template is comprised of 14 steps including the Home
Screen and Summary Report steps. The list of steps, their function and
required input are listed below:

1. Project Home: To allow the user to navigate through all the 14 steps of
the SHRP2 Risk Management Template.

2. Project Structuring: To provide inputs on cost, schedule, disruption, and
operations, maintenance and replacement (as applicable) to
determine the base project performance (without risk).

3. Risk Identification: To identify and develop a list of a comprehensive
and non-overlapping risks (including opportunities) that could impact
the base project performance.

4. Rating Scale: To define a rating system to assess the major impacts of
risks (cost, duration, and disruption) and the probability of risk
occurrence.

5. Unmitigated Risk Assessment: To assess the probability of risk
occurrence and the risk impacts to cost, duration, and disruption,
according to the project phase that will be affected by the impact of
each risk. Severity is the result of the combined assessment of
probability of occurrence and risk impact and is determined by the
template.

6. Unmitigated Risk Register: To calculate the severity for each risk in year-
of-expenditure millions of dollars. The risk register illustrates the risks in a
ranked order according to mean severity.

Second Strategic Highway Research Program « R09 Product | 7
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7. Unmitigated Project Performance: To understand the overall impacts
of the unmitigated risks in terms of project cost, schedule and
disruption.

8. Unmitigated Risk Ranking Plots: To provide a graphical illustration of the
unmitigated risk ranking computed according to mean severity. This is
another way of illustrating the unmitigated risk ranking, commonly
known as “tornado diagrams. ”

9. Risk Mitigation Strategies: To select a strategy to mitigate each risk that
has been selected for inclusion in the mitigation process and
determines the cost effectiveness of implementing the mitigation. This
step also allows the user to identify the cost, duration and disruption
impacts of implementing the mitigation.

10. Mitigation Strategies Register: To present a list of the risks to be
mitigated and the associated mitigation strategies that the user wants
to implement.

11. Mitigated Risk Register: To present the mitigated severity of each risk
after taking into account any impact modifications associated with
implementing the mitigation strategies.

12. Mitigated Project Performance: To understand the overall impacts of
the mitigated risks in terms of project cost, schedule and disruption.

13. Mitigated Risk Ranking Plots: To provide a graphical illustration of the
mitigated risk ranking computed according to mean severity. This is
another way of illustrating the mitigated risk ranking, commonly known
as “tornado diagrams”.

14.Summary Report: To provide a detailed summary of the risk
management analysis conducted by using the SHRP2 Risk
Management Template.

Figure 1 presents a layout of the template illustrating the sequential steps
involved in the risk management process.

Second Strategic Highway Research Program « R09 Product | 8
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Project Structuring
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Report Summary

Figure 1. Organization of SHRP2 Risk Management Template

The sequential steps involved in the risk management process and
associated concepts are described in detail in the following sections.

Second Strategic Highway Research Program « R09 Product | 9
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2.0. Getting Started

2.1. System Requirements

For uninterrupted and successful analyses, it is recommended that the user
access the SHRP2 Risk Management Template from a computer running a
Windows 7 (or newer) operating system with the following minimum system
specifications:

e 2 GHz, dual core processor
e 2 GBRAM
e Spreadsheet: MS Excel 2007 or |later

2.2. Accessing the SHRP2 Risk Management Template

The SHRP2 Risk Management Template can be accessed from the following
webpage: https://www.fhwa.dot.gov/GoSHRP2/Solutions/Renewal/R09.

A summary of the tool’s buttons and their functions are presented in Table 1.

Table 1. Tool buttons and functions

ALL

HOME Navigates the user to the
Home page.
ALL (except Home, Navigates the user to the
Project Structuring) <=BACK previous analysis page
(step).

ALL (except Home, Navigates the user to the
Report Summary) next analysis page (step).
ALL Opens a document that
HELP explains the various aspects
of the particular template
step on which the button is
located.
All Forms Opens a help form
explaining the definitions
j and concepts for the
) various sections in the
particular form on which
the button is located.

FWD=> |

Second Strategic Highway Research Program « R09 Product | 10


https://www.fhwa.dot.gov/GoSHRP2/Solutions/Renewal/R09

SHRP2 Risk Management Template | User Guide

Step 1: Project
Structuring

Step 1: Project
Structuring

Step 1: Project
Structuring

Step 1: Project
Structuring

Step 1: Project
Structuring
Step 1: Project
Structuring

Step 1: Project
Structuring

Step 1: Project

Structuring, Step 2:
Risk Identification,

Step 3: Rating
Scale, Step 4:

Unmitigated Risk
Assessment, Step 8:

Risk Mitigation
Strategies

Create
Project

Analysis

Schedule

Lag

Cost

Disruption

OMR

Clear All

Allows the user to enter
base project information
beginning with general
analysis information, such
as project delivery method
and performance
measures. This button
should be used when
initiating an analysis.
Allows the user to enter
general analysis information
(project delivery method
and performance
measures).

Allows the user to enter
project schedule
information.

Allows the user to enter
values for lags that may
occur between the project
schedule activities.

Allows the user to enter
project cost information.
Allows the user to enter
project disruption
information.

Allows the user to enter
project operations,
maintenance, and
replacement information.
Clears all data generated
during the execution of a
particular step.

Note that this might affect
data from other steps as
well.

Second Strategic Highway Research Program « R09 Product | 11
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Step 2: Risk Allows the user to enter and
ldentification T e ‘ create a list of risks that will

potentially affect the
project performance.

Step 3: Rating Allows the user to enter
Scale values for the rating scales
used for cost change,
Create Rating Scale ‘ duration change, disruption

change, and probability of
occurrence in order to
determine risk severity.

Step 4: Unmitigated Allows the user to assess the

Risk Assessment _ probability of occurrence,
Conduct Risk cost impact, duration
Assessment

impact and disruption
impact for each risk
included in the analysis.
Step 4: Unmitigated Calculates the mean
Risk Assessment severity value for each risk
included in the analysis
based on the probability of
Calculate Mean occurrence, cost impact,
Severity Values ‘ duration impact and
disruption impact
assessments entered. It also
displays the results in Step 5:
Unmitigated Risk Register.

Step 6: Unmitigated Allows the user to select
Project schedule assumptions (e.g.
Performance all risks within a phase wiill
Create Risk occur concurrently or will
Analysis occur sequentially) and
Summary then calculates the

unmitigated project
performance (cost,
schedule and disruption).

Second Strategic Highway Research Program « R09 Product | 12
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Step 8: Risk
Mitigation
Strategies

Step 8: Risk
Mitigation
Strategies

Step 11 Mitigated
Project
Performance

Summary Report

Summary Report

Summary Report

Summary Report

Conduct Risk Mitigation

Create Reqgisters

Update Risk
Analysis
Summary

UFPDATE
REPORT

PRINT
REPORT

PROJECT INFORMATION ‘

PROJECT STRUCTURING ‘

Allows the user to enter
mitigation strategies for
each risk that was selected
to be mitigated. Also allows
the user to assess
effectiveness of the
selected mitigation
strategies.

Creates a summary of the
mitigation strategies that
were selected for
implementation for each
risk. Also, calculates the
mean severity value for
each risk after taking into
account planned
mitigation strategies and
displays the results in Step 9:
Strategy Register and Step
10: Mitigated Risk Register.
Calculates the mitigated
project performance (cost,
schedule and duration).

Formats summary tables
and updates summary
charts on the Summary
Report step.

Allows the user to select the
specific analysis summary
tables to include in a
printed report.

Navigates the user to a
summary of the general
project information.
Navigates the user to a
summary of the base
project performance (cost,
schedule, disruption).

Second Strategic Highway Research Program « R09 Product | 13
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Summary Report

Summary Report

Summary Report

Summary Report

Summary Report

Summary Report

Summary Report

Summary Report

Summary Report

Summary Report

RISK IDENTIFICATION

UNMITIGATED RISK
REGISTER

UNMITIGATED PROJECT
PERFORMANCE

MITIGATION STRATEGIES
REGISTER

MITIGATED RISK REGISTER

MITIGATED PROJECT
PERFORMANCE

PROJECT NOTES

UNMITIGATED RISK RANKING
PLOTS - THREATS

UNMITIGATED RISK RANKING
PLOTS - OPPORTUNITIES

MITIGATED RISK RANKING
PLOTS - THREATS

Navigates the user to a
summary of the identified
risks in the project by
project phase.

Navigates the user to a
summary of the
unmitigated risk register.

Navigates the user to a
summary of the
unmitigated project
performance.

Navigates the user to a
summary of the mitigation
strategies register.

Navigates the user to a
summary of the mitigated
risk register.

Navigates the user to a
summary of the mitigated
project performance.
Navigates the user to the
Project Notes table where
the user can enter any type
of notes.

Navigates the user to the
risk ranking plots
summarizing the effect of
the unmitigated risks that
are categorized as threats.
Navigates the user to the
risk ranking plots
summarizing the effect of
the unmitigated risks that
are categorized as
opportunities.

Navigates the user to the
mitigated risk ranking plots
summarizing the effect of
the mitigated risks that are
categorized as threats.
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Summary Report Navigates the user to the

mitigated risk ranking plots
MITIGATED RISK RANKING ‘ summarizing the effect of

PLOTS - OPPORTUNITIES the mitigated risks that are

categorized as
opportunities.
Copies the summary table

COPY or chart that is located

adjacent to the button.

Summary Report BACK TO Navigates the user back to
SUMMARY main view of the Summary

Report section.

Summary Report

Table 2. Color codes and descriptions

The grayed out cells in the various modules indicate

output cells. These cells cannot be edited by the

user.

The cells that are represented with a yellow

background are input cells wherein the user can

enter data.

The cells with this formatting (green background
and white text) are non-editable header

_ information cells that provide information on what

kind of input is required by the user.

Cells with a white background and black text are

non-editable description cells that describe

Description information in the input or output cells next to them.

These cells may also be used for providing

information about the units.

These cells contain pop-up information to provide

_ the user with extra information regarding the inputs

required in this particular field.

Second Strategic Highway Research Program « R09 Product | 15
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Ctrl +t
Ctrl +t
Ctrl +t
Ctrl +t
Ctrl +t
Ctrl +t
Ctrl + 1|
Ctrl + |
Ctrl + |
Ctrl + 1|
Ctrl + |
Ctrl + 1|
Ctrl + |
Ctrl + 1|
Ctrl + e
Ctrl + e
Ctrl + e
Ctrl + e

Table 3: Shortcut keys for buttons

Home

1 - Project Structuring

2 — Risk Identification

3 — Rating Scale

4 — Unmit. Risk Assessment

8 — Risk Mitigation Strategies
1 - Project Structuring

2 — Risk Identification

3 — Rating Scale

4 — Unmit. Risk Assessment

6 — Unmit. Project Performance
8 — Risk Mitigation Strategies
11 - Mit. Project Performance
13 — Summary Report

Home

4 — Unmit. Risk Assessment

8 — Risk Mitigation Strategies
13 — Summary Report

Project Reset

Clear All

Clear All

Clear All

Clear All

Clear All

Create Project

Create List of Risks

Create Rating Scale

Conduct Risk Assessment
Create Risk Analysis Summary
Conduct Risk Mitigation
Update Risk Analysis Summary
Update Report

Summary Report

Calculate Mean Severity Values
Create Registers

Print Report

Second Strategic Highway Research Program « R09 Product | 16
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3.0. Project Home

The Project Home screen is where the user opens the SHRP2 Risk
Management Template (see Figure 2). The home screen of the template
consists of the following sections:

e Project Information

¢ Risk Management Template Steps
e Project Reset

e Summary Report

AGENCY : [Fedural Highway Adrvinistrabion ] FACILITATOR [Eadios F Figueiza ]
LOGATION [GOGT Gisinte 1 ] PROVECT MANAGER | [Lula iitan ]
PROJECT NAME [GEGT Exampie ] DATE PR ]
PROJECT DESCRIPTION : [QDGT Example 08 Guidebook ] VERSION E ]

Seap 01 - Project Struciuring

Stop 02 - Resk |

Stop 03 - Rating Seale
Step 04 - Unmitigated Risk Assessment
Step 05 - Unmitigated Risk Register

D& - Unmitigated Project Parformance
Sep O7 -1 Fisk Rankang Plots |
Stop 08 - Rk Mitigation Strategees |
Stop 09 - Maigation Suategios Register |
Stop 10 - Msigated Risk Rogistar
Step 11 - Migated Propect Pedormance

Stap 12 - Mitigated Risk Ranking Plots

Enter base propct inormation [schadule, cost, #lc )
Creata list of polendal nsks
Enter valuss for 5cales used 10 353853 rizk severity

Ender seventy information for &ach risk 1o 853855 nsk impact

ki by mean

ngad of itigaded risks an proj
Vidw grapRical ranking of unmImgated nsks
Enter miligalion SIr1agies far risks 1el6cted 1o Be mitigated
View summary of magation strategies selecied for each mitigated risic
View miligated risks ranked by Mean BEventy value.

pact of on project

Vierw graphical ranking of miligated rigky

Project Reset |

NOTE: This will ciear all the dafa
from e workbook Once Claaned,
e clalp connel be recoveredt

Summary Report

NOTE: Executive or detaded

1o b dirg fhis

Figure 2. SHRP2 Risk Management Template Home Screen

The user can navigate back to the Project Home screen by clicking on the
Home button provided on every step. The various sections in the template
are explained below.
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3.1. Project Information
The project information section allows the user to input project-specific
information (see Figure 3).

AGENCY Federal Highway Administration | FACILITATOR - Carlos F Figueroa |
LOCATION QDOT Distritc 1 | PROJECT MANAGER - [Luis Millan |
PROJECT NAME [QDOT Example | DATE - 8i31/2015 |

| |

PROJECT DESCRIPTION : |QDOT Example R0 Guidebook VERSION - 2

Figure 3. Project Information

The user inputs in the Project Information segment include the following:

e Agency - In this field, the user provides the name of the agency (e.g.,
state DOTs, MPOs, or other transportation organizations) performing the
risk management analysis using the template.

e Location - In this field, the user provides information on the geographic
location of the project (e.g. district, region, area).

e Project Name - In this field, the user provides the name/title of the
project being analyzed.

e Project Description - In this field, the user provides a brief description of
the project being analyzed.

e Facilitator - In this field, the user provides the name of the individual
who will perform, or lead the risk analysis workshop on the project
under consideration.

e Project Manager - In this field, the user provides the name of the
individual who is or will manage the project risks.

e Date - In this field, the user provides the date (in mm/dd/yyyy format)
on which the current iteration of the risk analysis began. This assists the
user to track the timeline of various versions/iterations of the analysis.

e Version - In this field, the user provides the version number of the risk
analysis for the project under consideration. The user can choose a
numbering system that will be used to track the risk analysis iterations in
the future.
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3.2. Risk Management Template Steps

This section allows the user to navigate to any template step associated with
the risk analysis (see Figure 4). The risk management template steps are
explained in subsequent sections.

Step 01 - Project Structuring Enter base project information (schedule, cost, etc.).

Step 02 - Risk Identification

Create list of potential risks.

Step 03 - Rating Scale Entervalues for scales usedto assess risk severity.

Step 04 - Unmitigated Risk Assessment Enter severity information for each risk to assess risk impact

Step 05 - Unmitigated Risk Register View unmitigated risks ranked by mean severity value

Step 06 - Unmitigated Project Performance View impact of unmitigated risks on project performance and schedule

Step 08 - Risk Mitigation Strategies Enter mitigation strategies for risks selected to be mitigated.

Step 09 - Mitigation Strategies Register View summary of mitigation strategies selected for each mitigated risk.

Step 10 - Mitigated Risk Register View mitigated risks ranked by mean severity value.

Step 11 - Mitigated Project Performance View impact of mitigated risks on project performance and schedule

|
|
|
|
|
|
Step 07 - Unmitigated Risk Ranking Plots | View graphical ranking of unmitigated risks.
|
|
|
|
|

Step 12 - Mitigated Risk Ranking Plots View graphical ranking of mitigated risks

Figure 4. Risk Management Template steps
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When starting a new analysis, the user should always begin by completing
the modules in the following sequence:

Project Structuring

Risk Identification

Rating Scale

Unmitigated Risk Assessment
Unmitigated Risk Register
Unmitigated Project Performance
Unmitigated Risk Ranking Plots
Risk Mitigation Strategies

. Mitigation Strategies Register

10 Mitigated Risk Register

11. Mitigated Risk Project Performance
12. Mitigated Risk Ranking Plots
13.Summary Report

©o N O~ WNRE

3.3. Project Reset
The project reset button (see Figure 5) allows the user to delete all data from
the SHRP2 Risk Management Template.

Project Reset

NOTE: This will clear all the data
fram the workbook. Once cleared,
the data cannot be recovered’

Figure 5. Project Reset Button

When the project reset button is clicked, the user is notified that all
information will be deleted (through a warning screen) and has the option of
choosing whether to proceed with the reset option (see Figure 6).
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SHRP2 RO - WARNING! [

The contents of this ENTIRE WORKBOOK will be cleared!

QK Cancel

Figure 6. Project reset warning screen

Note: Clicking on the project reset button deletes all data from
the SHRP2 Risk Management Template. Once deleted, the data
cannot be recovered.

3.4. Summary Report

The summary report button navigates the user to the Summary Report
module where the user can create reports that contain executive or detailed
summaries of various components of the analysis (see Figure 7).

Summary Report

NOTE: Executive or detailed
summarnesof the analysis can
be created by clicking this

Figure 7. Summary Report Button
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4.0. Project Structuring

The project structuring process is used to define the base project (without
contingencies) on which the risks can be identified and assessed. The
elements used to define a base project scenario include, but are not limited
to, project performance measures such as cost, schedule, and disruption
(during the project construction period).

The Project Structuring step is used to input data on cost, schedule, and
disruption for the base project. These inputs are used in the subsequent steps
for risk assessment and analysis. The user is able to input the data through the
graphical user interface (GUI) forms provided in the template as shown in
Figure 8. Alternatively, the user can enter these inputs directly into the Excel
sheets of the tool. For convenient and efficient data entry, it is
recommended that the GUI forms be used and the sequence outlined in
these forms be followed.

Enter Analysis Informaticn [&J

Select measures to include in the analysis. J

Project Delivery Method

" Design-Bid-Build: ™ Design-Build

Include Operations,
Maintenance, & Replacement?

Performance Measures

Schedule ¥ Disruption

Cost
Savg . ‘ Save & Close
Continue

—
Figure 8: GUI for user input

The sections of the project structuring module include (i) Create Project, (i)
Analysis, (iii) Schedule, (iv) Lag, (v) Cost, (vi) Disruption, and (vii) Operations,
Maintenance, and Replacement (OMR) as shown in Figure 9.
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HELP Step 01 - Project Structuring

m Clear All HOME ‘ FWD==== ‘

AMNALYSIS - Select the "Analysis” button on the left to enter values in the "Analysis” portion of this sheset
Project Delivery Method [ | [Include Operations, Maintenance, & Replacement? |

Selected Perfomance
Measures

Create
Project

ANALYSIS
STEPS

Analysis

Schedule

Lag

Cost

Disruption

il

OMR

Figure 9. Project Structuring

The navigation buttons on the left side of the screen allows the user to access
individual forms to edit the information for a particular section of the project
structuring page. Figure 10 shows the navigation buttons. The user can
navigate through the different GUI forms and input data as required by using
these navigation buttons.

Create
Project

i

ANALYSIS
STEPS

Analysis

Schedule

i

Lag
Cost

Disruption

ik

OMR

Figure 10. Project Structuring Navigation
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4.1. Create Project

The “Create Project” section allows the user to define a base project and
input the associated analysis, schedule, lag, cost, disruption, and operations,
maintenance and replacement (OMR) data. The Create Project button
brings up the Analysis data screen.

4.2. Analysis

The “Analysis” section allows the user to select the project delivery method
and performance measures to be included in the risk analysis. The user can
choose between the following delivery methods: (i) Design-Build and (ii)
Design-Bid-Build. The performance measures are categorized as (i)
Mandatory (default selection) and (ii) Optional. While schedule and cost, are
mandatory measures, OMR and disruption are optional performance
measures.

The user can enter the input values directly into the spreadsheet (see Figure
11) or the GUI form (see Figure 12).

ANALYSIS - Select the "Analysis” button on the left to enter values in the "Analysis" portion of this sheet

Project Delivery Method |Design—BuiId | |Inc|ude Operations, Maintenance, & Replacement? | Yes
Selected Perfomance
Measures Schedule

Cost

Disruption

Figure 11. Project Analysis

The GUI form inputs are explained below.

e Project Delivery Method - The user must choose whether the analysis
will be based on a Design-Bid-Build (DBB) or a Design-Build (DB)
method. This selection has impacts at several junctures later in the
analysis process. It will determine the schedule that is used, the types
of schedule lags that are possible, and the sequence of the project
phases. Once a selection has been made and the analysis begun,
changing the delivery method will cause the schedule to be cleared.
The user will be warned about this, and can decide to cancel the
action. To create a a new delivery method the user will have to create
a new template.
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Note: Users cannot proceed to other forms without first selecting
a delivery method. Changing delivery method will clear the
schedule and the user will have to re-enter the schedule
information.

Enter Analysis Information I,i‘s-,l

Select measures to include in the analysis. J

Project Delivery Method

" Design-Bid-Build: % Design-Build

Include Operations,
Maintenance, & Replacement?

Performance Measures

Schedule ¥ Disruption
Cost

Save &
Continue

‘ Save & Close

—

Figure 12. Project Analysis GUIl input Form

Include Operations, Maintenance, & Replacement? - Selecting this
option will enable the functionality necessary to measure the impact of
risks associated with the OMR project phase.

Note: Once the user selects this option (OMR) and begins the
analysis, unselecting this option will cause any values that have
been entered into the OMR section of the sheet to be cleared.

Performance Measures: Disruption — Selecting this option will enable

the functionality necessary to measure the disruption impact on the
project base performance.

Second Strategic Highway Research Program « R09 Product | 25



SHRP2 Risk Management Template | User Guide

Note: Once the user begins this analysis, unselecting this option
will cause all entries in the Disruption section of the sheet to be
changed to “0”.

4.3. Schedule

The “Schedule” section allows the user to input information about project
schedule, including the project start date, and the rest of the schedule
activities. In addition, the user needs to input the agency’s anticipated
duration in months for the corresponding phases of the project. The user can
choose to select the Lag between schedule activities for further analysis, as
deemed necessary per the project schedule. Section 4.4 discusses Lag in
more detail. Schedule value is the value in $M/month that represents the cost
that will be incurred for every month of the delay. It is a method of adding the
duration to cost impacts and obtain a combined severity.

The schedule is affected by the duration of individual project phases that
occur during the course of the project. The typical Design-Bid-Build (D-B-B)
project phases included in the SHRP2 Risk Management Template and their
definitions are explained in Table 4. It should be noted that the phases as
described reflect typical D-B-B projects. The phases can be different with
Design-Build (D-B) and Construction Manager/General Contractor (CM/GC)
delivered projects.

Table 4. Typical D-B-B Project Phases

Planning This phase involves determining the purpose and
need for the project and the early consideration of
environmental factors.

Scoping This phase is used to determine design criteria and
design parameters. The users can also prepare
preliminary plans, assign geometry, and develop
the project delivery strategy and programming.

Environmental Permits Various environmental analyses, including discipline
studies and National Environmental Policy Act of
1969 /State Environmental Policy Act analyses are
carried out during this phase.

Preliminary The design phase involves developing plans
Design/Environmental (preliminary and final), specifications, and estimates
Process and traffic control plans.
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Right-of-way, utilities, and
railroads

Procurement

Final Design

Construction

Operations

Replacement (or
decommissioning)

Determining right-of-way impacts, developing right-
of-way plans, and acquiring right-of-way are typical
activities that would occur during this phase.

This phase also addresses considerations related to
developing plans for utility-relocation and
coordination with railroads.

During the procurement stage, the contract
documents are prepared and bids and proposals
are advertised and received. The contract award
also occurs during this phase.

During this phase the final design plans for the
project are developed.

The construction phase involves initiating
construction operations, and conducting contract
management, inspections, and materials testing.
Implementation of the traffic control plan during
construction also falls within this phase.

This phase occurs after completion of construction.
The facility is open for operation and provides
services for customers. The performance of the
project is monitored.

The plans, design, and construction for rehabilitation
or replacement of various assets are explored
during this phase. The plan for decommissioning, if
appropriate, is also considered.

Based on the type of project delivery method (D-B or D-B-B), the schedule for
the project s filled out. Figure 13 shows the schedule table for an example
Design-Build delivered project.
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SCHEDULE
Project Start Date 12/1/2009
Target Date for Start of (Open to Traffic
Operations Date) 10/30/2012
Schedule Value ($M/month) | 0.1

Project Phase Months/Date | Early Start | Early Finish | Late Start |Late Finish| Float

(months)

Planning 0] 12/1/2009 12/1/2009 | 12/1/2009 | 12/1/2009 0.0
Scoping 0] 12/1/2009 12/1/2009 | 12/1/2009 | 12/1/2009 0.0
Design Funding Date 12112009 1212000 | 1212009 | 00
E:g'é”eﬂsges'9”’E”"”'°”"“e”ta' 12| 12112009 | 11/30/2010 | 12/1/2009 |11/30/2010| 00
Environmental Permits 6] 11/30/2010 6/1/2011 11/30/2010 | 6/1/2011 0.0
ROWI/UtIRR Funding Date 12/1/2009 11/30/2011| 24.0
ROWI/UtIIRR 12 11/30/2011 0.0
Construction Funding Date 12/1/2009 11/30/2010] 12.0
Procurement 6] 11/30/2010 6/1/2011 11/30/2010 | 6/1/2011 0.0
Final Design 6]  6/1/2011 11/30/2011 | 6/1/2011 [ 4/30/2012 5.0
Construction 16]  7H/2011 10/30/2012 | 7M/2011 [10/30/2012] 0.0
Operations & Maintenance 600] 10/30/2012 10/8/2062 | 10/30/2012 | 10/8/2062

[a=]

Replacement 10/8/2062 10/8/2062 10/8/2062 | 10/8/2062

Figure 13. Schedule example in Project Structuring step
Note: Enter the dates in “mm/dd/yyyy” format.

The schedule inputs and respective format are presented below:

e Project Start Date - Enter the date when the project will officially begin
(usually the date that the planning phase will begin).

e Start of Facility Operation — Enter the date that the completed project
will be open for use.

e Schedule Value - Enter a value in millions of dollars per month that
represents the cost that will be incurred if a schedule delay(s) causes
the project to not open for use by the Target Start Date of Operations.

e Planning - Enter the estimated number of months required to complete
the planning phase of the project.

e Scoping - Enter the estimated number of months required to complete
the scoping phase of the project.

e Design Funding - Enter the date by which funding will be available to
begin the various design aspects of the project.

e Prelim Design/Environmental Process — Enter the estimated number of
months required to complete the preliminary project design and work
through the initial environmental processes.

Second Strategic Highway Research Program « R09 Product | 28



SHRP2 Risk Management Template | User Guide

Environmental Permits — Enter the estimated number of months
required to complete the environmental permitting process for the
project.

ROWV/ULil/RR Funding - Enter the date by which funding will be
available to begin work on acquiring ROW, and coordinating with
utilities and railroads, etc.

ROW/ULtil/RR - Enter the estimated number of months required to
acquire ROW, and coordinate with utilities and railroads, etc., for the
project.

Final Design — Enter the estimated number of months required to
complete the project’s final design.

Construction Funding - Enter the date by which funding will be
available to begin the construction phase of the project.
Procurement - Enter the estimated number of months required to
complete the procurement phase of the project.

Construction — Enter the estimated number of months required to
construct the project.

Include schedule lag - Select this option to enter values for schedule
lag(s) that may occur between the phases of the project. The
Schedule Lag GUI form will appear immediately after the Schedule GUI
form closes. Schedule lag values can be entered directly into the sheet
only if this option is selected.

All schedule values can be entered directly into the sheet; however,
data entry will not be possible unless a project delivery method has
been selected.
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%z

Enter Project Schedule Information

Enter all required project schedule information in the boxes below. -

Project Start Date | 12/1/2009

Start of Facility Operation (Open to ‘10,-’30,-’2[!12
[Traffic Date)

Schedule Value | 0.1 ($M/maonth)
Project Phase Months/Date
Flanning 0 (months)
Scoping 0 (months)
Design Funding 12/1/2009 (date)
Prelim Design/ 17
Environmental Process Ll

Environmental Permits I—ﬁ (
ROW/Util/RR Funding | 12/1/2009 (
ROW/Utl/RR 12 |
Construction Funding Im (
Frocurement 6 (months

(

(

(

(

Final Design 6
Construction 16

Operation & Maintenance G0

Replacement o

¥ Include schedule lag?

Back to Save &
Analysis Continue

‘ Save & Close

Figure 14. Schedule GUI input Form

Note: Once the user selects the schedule lag option and begins
the analysis, all schedule lag entries will be set to “0” if this option
is unselected at a later stage of the analysis.
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4.4. Lag

The “Lag” section allows the user to enter schedule lag information for the
selected project delivery method. The user has to enter lag values between
each phase of the project schedule.

Lag is defined as the minimum necessary amount of time between the finish
(or start) of one activity prior to the finish (or start) of a succeeding activity in
a network. It may be a positive or negative number. Lag times are defined by
reference to the type or relationship being utilized (Start to Start, Start to
Finish, Finish to Finish, or Finish to Start) and are defined from the perspective
of a preceding activity’s logic to one of its successors. (2

The schedule lag section (see Figure 15) presents information on the schedule
lag that occurs between different phases of the project.

SCHEDULE LAG
Include Schedule Lag? | Yes |
Schedule Lag Parameters - Description Months

Lag A-Time remaining from the finish of Environmental permitting to Lag B 0.0
Lag B - Time remaining after completion of Environmental Permitting to finish of Procurement 0.0
Lag C - Lag remaining from finish of Environmental permitsto Lag D 0.0
Lag D - Time remaining after the completion of Environmental Permitting to the completion of ROW/Utilities/RR 0.0
Lag E - Time remaining to finish ROW/Utilities/RR after the ROW/Utilities/RR funding date 0.0
Lag F - Time elapsed from the completion of ROW/Utilities/RR to start of Construction 6.0
Lag G - Time elapsed after the start of Final Design to start of Construction 1.0
Lag H - Time remaining after the finish of Final Design to finish of Construction 6.0
Lag | - Time remaining after finish of ROW/UTL/RR to finish of Construction 10.0
Lag J - Time remaining after finish of ROW/Utilities/RR to Lag K 6.0
Lag K - Time remaining from finish of ROW/Utilities/RR to finish of Procurement 0.0

Figure 15. Schedule Lag

The number of schedule lags and their relationship between the project
phases depends on the selected type of project delivery method.

e For Design-Bid-Build projects: For the example shown in Figure 16 only
one lag exists. This lag is the Time remaining to finish ROW/Utilities/RR
after the ROW/Utilities/RR funding date [E].
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.
Enter Schedule Lag Information - Design Bid Build =%
Enter appropriate "lag” values that add constraints to successor or dependent activities. J

ENVIRONMENTAL
Time —-> S PERMITS | .
| il
o | I
] | I
_— ] '
| [ENVIRONMENTAL : n B
PLANNING | [ sScCOPmG | ! PROCESS/ o FINAL .. [PROCUREMENT| ____ [CONSTRUCTION| _[ OPERATION | - [REPLACEMENT|
PRELIMINARY ‘ DESIGN
DESIGN | I ‘
\
g |
| : |
] '
- ROW, | .
UTILITY,
RAILROAD
1 = Design Funding Date 4 = Construction Completion Date Back to Save & cove & Close
2 = ROW/UTL/ RR Funding Date 5 = Replacement Start Date :  Schedule Continue
3 = Construction Funding

Figure 16. Example of Schedule Lag for D-B-B Project

e For Design-Build projects:

e With this type of project delivery method, more than one schedule
lag could be expected, as shown in the example Figure 17. The user
can input various lags depending on the specific project schedule
scenario. The following provides a list of the various lags that may
be entered for a Design-Build project:

0 Lag A -Lag remaining from the finish of Environmental permitting
to Lag B.

0 Lag B -Time remaining after completion of Environmental
Permitting to finish of Procurement.

0 Lag C - Lag remaining from finish of Environmental permits to
Lag D.

o Lag D -Time remaining after the completion of Environmental
Permitting to the completion of ROW/Utilities/RR.

0 Lag E- Time remaining to finish ROW/Utilities/RR after the
ROW/Utilities/RR funding date.

0 Lag F-Time elapsed from the completion of ROW/Utilities/RR to
start of Construction.

o0 Lag G -Time elapsed after the start of Final Design to start of
Construction.

o0 Lag H -Time remaining after the finish of Final Design to finish of
Construction.
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o0 Lag ! -Time remaining after finish of ROW/UTL/RR to finish of
Construction.

o0 Lag J-Time remaining after finish of ROW/Utilities/RR to Lag K.

o0 Lag K -Time remaining from finish of ROW/Utilities/RR to finish of
Procurement.

b

Enter Schedule Lag Information - Design Build

Enter appropriate "lag” values that add constraints to successor or dependent activities. j

ENVIRONMENTAL
—= PERMITS

[0 [
I O

Time —> | 1
| 1
| 1
o 1
1

| [ENVIRONMENTAL | AL 1 Nl 5
pLanwmG | [ scopme | ' | PROCESS/ | 0 " (pRocUREMENT| | oo | . [consTRucTiON| =, [ oPERATION | - [REPLACEMENT|
PRELIMINARY I‘ DESIGH
DESIGN 6
‘o[ o 1 s [k :
| ,
I 0 | 0 1
! ROW, @l 1o !
= UTILITY, >
RAILROAD
[3
ote |
1 = Design Funding Date 4 = Construction Completion Date
Back t Save &
2 = ROW/UTL/ RR Funding Date 5 = Replacement Start Date Scf]ZduTe CUZ‘E;UE ‘ Save & Close

3 = Construction Funding

Figure 17. Example Schedule Lag for D-B Project
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4.5, Cost

The “Cost” section allows the user to input cost information, including cost
per project phase, cost inflation rates, and overhead rates associated with
the project.

This section describes the costs incurred during various phases of the project.
The user enters the cost for different phases using the cost inflation rates for
preconstruction, ROW/Utility/Railroad and Construction; and the overhead
rates for preconstruction and construction. The costs in Current Year and
Year of Expenditure Dollars are calculated by the template as shown in
Figure 18.

BASE COST (in Current Year and Year of Expenditure Dollars

Planning 0.00 0.00

Scoping 0.00 0.00 Preconstruction 30
Prelim Design/Environmental 119 119 121 30
Process ) ) ) ROWI/Utility/RR )
Environmental Permits 0.00 0.00 Construction 30
ROW/ULIIRR 3.00 3.00 3.14

Procurement 0.00 0.00

Final Design e Ll

Construction 11.85 11.85 12.67

Total 16.04 16.05 17.02

Figure 18. Project costs per phase in $million

The following expands on the different rates that the user can enter:

e Cost Inflation Rate — Enter the inflation rate, in percent per year, which
can apply to the preconstruction, ROW/Utilities/RR, and construction
phases of the project.

Figure 19 shows the GUI form to enter the base cost information per project
phase, cost inflation rates and overhead rates.
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i A

Enter Project Cost Information

&3

Enter all required cost information in the boxes below.

Cost Inflation Rate (percent/year)

Preconstruction | 3
Planning | ROW)/ Utility/RR | 3
Scoping | Construction | 3
Prelim Design/ ‘ 1.10
Environmental Process Owverhead Rate (CY $M/month)
Environmental Permits | Preconstruction |
0.1
ROW /Ut RR
fut/ | : Construction | 0.225
Procurement |
Final Design |
Construction | 11.85
TOTAL 16.04
Back to Lag Ci?;?mi ‘ Save & Close

Figure 19. Project Cost GUI input form

Note: For Cost Inflation Rates: Preconstruction consists of all
project phases that are not ROW/Utilities/RR or Construction.

e Overhead rate — Enter the overhead rate in current year millions of
dollars per month, which will apply to the preconstruction and
construction portions of the project. Overhead rate is related to the
owner’s management cost of the project which might be performed
by an independent consultant or performed by internal agency staff.
The overhead cost and inflation rate does not apply if an owner
agency overhead cost is not included in the project base cost.

e Base Cost by phase - Enter the base cost, in current year millions of
dollars, required to complete each listed project phase.

Note: For Cost Overhead Rates: Preconstruction in this case
consists of all project phases other than construction, which
includes ROW, Utilities and RR.
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4.6. Disruption

The “Disruption” section allows the user to input traffic disruption-related
information. The inputs include disruption value, agency/user cost discount
factor, and disruption for each project phase. The disruption value is the
monetary equivalent of the hours lost due to disruption. When considering
disruption it is important to understand the relationship between the user and
agency. The agency/user cost discount factor is the ratio of the cost of
disruption. The value of this ratio is usually 1. Figure 20 and Figure 21 present
information on the disruption segment and disruption through construction,
respectively.

i "\

Enter Disruption Information

Enter disruption information in the boxes below. j

Disruption Value | 10 ($M/M-hr)
iAgency/User Cost Discount Factor

Project Phase Disruption (M
veh-hours/day)
I

Flanning

=

Scoping

Prelim Design/
Environmental Process
Environmental Permits

i i
| |
ROW/ULi/RR | 0.02 | 10
| |
| |
| |

Frocurement
Final Design
Construction 0.05 10

Operations &
Maintenance
Replacement

Save &

Back to Cost Continue

‘ Save & Close

Figure 20. Project Disruption GUI input form
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DISRUPTION

Disruption Value 10| $M/M-hr

Agency/User Cost Discount Factor 1

Planning 0.0 0.0
Scoping 0.0 00
Prelim Design/Environmental 0.0 0.0
Process

Environmental Permits 0.0 0.0
ROW/UtIVRR 0.02 10 0.2 20
Procurement 0.0 00
Final Design 0.0 0.0
Construction 0.05 10 05 5.0
Operations & Maintenance 14 14.0
Replacement 07 7.0
Total Disruption through OMR 28 280

Figure 21. Disruption table per project phase

The following list details the fields used in the disruption section:

e Disruption value - Enter the cost, in current year million dollars per hour,
which is incurred when the project causes traffic disruption.

e Agency/User Cost Discount Factor — Enter a value, less than or equal to
1.0, which represents the ratio of the agency to the user cost (traveling
public) with regards to disruption. Since most of the cost associated
with disruption is borne by the traveling public rather than the
transportation agency, this value allows the template user to (reduce
the agency disruption cost that is used in the analysis).

e Disruption by phase - Enter an estimate of the disruption, in million
vehicle-hours per day, which will be caused in each listed project
phase.

All disruption values can be entered directly into the sheet in the

Disruption section.
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4.7. Operations, Maintenance, and Replacement (OMR)

The “OMR” section allows the user to input operation, maintenance, and
replacement information for the base project. The inputs include: (i) facility
performance period, (ii) discount rate, and (iii) asset life expectancy,
operation & maintenance annual costs, and replacement costs for different
assets.

The following list details the fields used in the OMR section:

e Facility Performance Period - This is the overall period that the facility is
expected to be in use before the facility replacement is required. This
value is used to calculate the number of events of replacement of
individual assets in the facility.

e Discount Rate — Enter the discount rate that will be used in calculations
of OMR costs to convert calendar year dollars (CY$) into year of
expenditure dollars (YOES).

e Asset Type - Enter a brief description of each asset (for e.g.,
pavements, bridges, signs, pavement markings, etc.) that will be
included in the analysis; up to 5 assets may be included.

o Asset Life Expectancy - Enter the expected useful life, in years, of each
listed asset.

¢ O&M Agency Cost - Enter the cost, in current year millions of dollars
per year, which will be incurred by the agency to operate and
maintain each listed asset.

e O&M Disruption — Enter the estimated disruption, in millions of hours per
year, which will be caused by operating and maintaining each listed
asset.

¢ Replacement Agency Cost — Enter the cost, in current year millions of
dollars per replacement event, which will be incurred by the agency to
replace each listed asset.

e Replacement Disruption — Enter the estimated disruption, in millions of
hours per replacement event, which will be caused by replacing each
listed asset.

All OMR input values (see Figure 22 and Figure 23) can be entered directly

into the OMR section of the sheet or using the GUI form.
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OPERATION, MAINTENANCE & REFLACEMENT

Discount Rate to convert CY $
to YOE § (Net Discount Rate)

Asset 1 50.0 0.028

Asset 2 50.0 0.700
Asset 3

Asset 4
Asset 5
Total YOE $M 0.0 14.0 0.0 7.0
Total CY $M 0.0 51 0.0 6.6

Figure 22. OMR summary Information

-

Enter Cperation, Maintenance, & Replacement Information &
Enter operation, maintenance, & replacement information in the boxes below. j
Facility Performance Period S0 (years)
Feal Discount Rate 5 (%)
Asset Type Asset Life Operation & Replacement Costs
Expectancy Maintenance Annual
{yr) Costs
Agency Disruption Agency Disruption
Cost (CY (Milion- Cost (CY (Million-
M/ yr) hr/yr) $M/event)hr/ event)
Asset 1 50 0.028
Asgset 2 50 0.7
Asset 3
Asset 4
Asset 5
Eack t.o Save & Close
Disruption

Figure 23. OMR GUI input form
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The following is a list and explanation of the various units used in this section:

e CY -Thisis the current year cost (present value) of the particular asset,
i.e. un-escalated or discounted values.

e YOE - The year of expenditure is the escalated cost of the expenditure
of the asset during the year the money is actually spent on that

particular asset.

e $M - Millions of dollars
e M-Hr — Millions of hours
e Veh-Hours — Vehicle hours

Figure 24 presents the base project information summary for cost in current
year, year of expenditure, durations and early start and eatrly finish dates per
project phase. It also presents the total project base cost, base construction
completion date, construction duration, and total project base disruption

SUMMARY

Completion

Base Disruption ($M)

28.00

{through Operations, Maintenance, & Replacement)
{through Operations, Mainienance, & Replacement)

Planning 0.00 0| 121/2009] 12/1/2009
Scoping 0.00 0| 121/2009]| 12/1/2009
Prelim Design/Environmental 119 121 12| 12/1/2009| 11/30/2010
Process

Environmental Permits 0.00 6| 11/30/2010] 6/1/2011
ROW/ULIIRR 3.00 314 12| 11/30/2010( 11/30/2011
Final Design 0.00 6 6/1/2011] 11/30/2011
Procurement 0.00 6] 11/30/2010] 6/1/2011
Construction 11.85 12.67 16 7/1/2011]10/30/2012
Operations & Maintenance 0.00 0.00 600| 10/30/2012| 10/30/2062
Replacement 0.00 0.00 0

Base Cost (YOE $M) 17.02

Base Construction Completion 10/30/2012

Date

Months to Construction 3500

Figure 24. Project Information Summary
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5.0. Risk Identification

Risk Identification is the second step of the risk management process and
SHRP2 risk management template. This step allows the user to identify and
develop a list comprehensive and non-overlapping set of risks (threats and
opportunities) that could be associated with different phases of the base
project. A risk label is automatically assigned based on the project phase in
which the risk is anticipated to occur.

The Risk Identification step allows the user(s) to list all risks that could possibly
occur during the execution of any phase of the project. The user can refer to
this list at any time during the analysis and include (or remove) additional risks
that were not earlier selected for risk analysis. Figure 25 presents the input
screen for risk identification.

HELP Step 02 - Risk Identification

L Create List of Risks CIearAII‘ <=BACK| HOME |  Fwp=> |

PL-2 Opposition to removing access fo US-555 fro 12th St. Planning No
PL-3 Opposition to "splitting" alignment of SH-111 in the interchange area. Planning No
PL4 Other stakeholder issues not captured separately. Planning No
PL-5 Project funding delayed or reduced. Planning No
SC-1 Change in East-West project limits. Scoping No
SC-2 Change in North-South project limits Scoping No
SC-3 Additional local improvements required. Scoping No
SC4 Increased aestethetics for US-555/SH-111 interchange. Scoping No
SC-5 Replace culvert aver ing Creek Scoping No
SC6 Pravide new lighting throughout project. Scoping No
SC-7 ITS added to this project. Scoping No
PD-1 Shift of US 555 at east end of project Prelim Design/Envirc Pracess No
PD-2 Split ali of SH-111 at US-555 interchange. Prelim Design/Enviri Process No
PD-3 Change in configuration of SH 111 / US 555 interchange. Prelim Design/Environmental Process No

Figure 25. Risk Identification input form

5.1. Risk Label

The “Risk Label” is a unique identifier assigned to every risk identified by the
user during the risk identification process. This identifier is automatically
generated by the SHRP2 Risk Management Template and is comprised of
two letters followed by a hyphen and a number. The first two letters in a risk
label correspond to the project phase of the particular risk, while the number
in a risk label corresponds to the order in which the risk was input by the user.
This number is specific to the project phase for that risk. For example, PL-1
corresponds to the first risk input by the user and is associated with the
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planning phase. Similarly, PL-2 corresponds to the second risk entry
associated with the planning phase. Figure 26 and Figure 27 present the risk
labels and the associated risk descriptions, respectively. It should be noted
that the user will not be able to delete or change a risk label once it is
created. The user should also recognize that the risk labels are not altered by
the tool and remain associated with the designated risk throughout the risk
analysis process.

PL-2 Opposition ta removing access to US-555 fro 12th St. Planning No
PL-3 Opposition to "splitting" alignment of SH-111 in the interchange area. Planning No
PL-4 Other stakeholder issues not captured separately. Planning No
PL-5 Project funding delayed or reduced. Planning No
SCA1 Change in East-West project limits. Scoping No
SC-2 Change in North-South project limits. Scoping No
SC-3 Additional local improvements required. Scoping No
SC-4 Increased aestethetics for US-555/SH-111 interchange. Scoping No
SC-5 Replace culvert over Wandering Creek Scoping No
SC-6 Provide new lighting throughout project. Scoping No
SC-1 ITS added to this project. Scoping No
PD-1 Shift alignment of US 555 at east end of project Prelim Design/Envirc Process No
PD-2 Split alignment of SH-111 at US-555 interchange. Prelim Design/Environmental Process No
PD-3 Change in configuration of SH 111 / US 555 interchange. Prelim Design/Environmental Process No

Figure 26. Risk Labels

PL-2 Opposition to removing access to US-555 fro 12th St. Planning No
PL-3 Opposition to "splitting" alignment of SH-111 in the interchange area. Planning No
PL-4 Other stakeholder issues not captured separately. Planning No
PL-5 Project funding delayed or reduced. Planning No
SCA1 Change in East-West project limits. Scoping No
SC-2 Change in North-South project limits. Scoping No
SC-3 Additional local improvements required. Scoping No
SC-4 Increased aestethetics for US-555/SH-111 interchange. Scoping No
SC-5 Replace culvert over Wandering Creek. Scoping No
SC-6 Provide new lighting throughout project. Scoping No
SC-7 ITS added to this project. Scoping No
PD-1 Shift alignment of US 555 at east end of project Prelim Design/Environmental Process No
PD-2 Split alignment of SH-111 at US-555 interchange Prelim Design/Environmental Process No
PD-3 Change in configuration of SH 111 / US 555 interchange. Prelim Design/Environmental Process No

Figure 27. Risk Descriptions

5.2. Project Phase Inputs

Each risk must be assigned a project phase listed to be included in the
analysis. Each entry box under the “Project Phase” heading features a drop-
down menu that lists all possible phase names. Each cell in the “Project
Phase” column on the sheet (see Figure 28) also features a drop-down menu
with the same list of phase names. The user must select a phase from this list;
any other entry will trigger an error message and the user will not be able to
proceed until the entry is valid.
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Opposition to removing access to US-555 fro 12th St Planning
PL-3 Opposition to "splitting” alignment of SH-111 in the interchange area. Planning No
PL4 Other stakeholder issues not captured separately. Planning No
PL-5 Project funding delayed or reduced. Planning No
SC-1 Change in East-West project limits. Scoping No
SC-2 Change in North-South project limits. Scoping No
SC-3 Additional local improvements required. Scoping No
SC-4 Increased ics for US-555/SH-111 interchange. Scoping Na
SC-5 Replace culvert over Wandering Creek. Scoping No
SC6 Provide new lighting throughout project. Scoping No
SC-7 ITS added to this project. Scoping No
PD-1 Shift alignment of US 555 at east end of project Prelim Design/Environmental Process No
PD-2 Split alignment of SH-111 at US-555 interchange. Prelim Design/Environmental Process No
PD-3 Change in configuration of SH 111 / US 555 interchange Prelim Design/Environmental Process No

Figure 28. Project Phase Selection

5.3. Retire Risk

The ‘Retire Risk’ option allows the user to retire a risk from the analysis. This
commonly occurs as project phases occur, anticipated risks do not occur
and risk mitigation measures are implemented by the project team. (Any risk
created by the user is included in the risk analysis as a default, and the ‘Retire
Risk’ option provides an opportunity to include a previously entered risk by
selecting a “No” label. The user can also choose to retire risks (i.e., to
exclude the risks from the risk analysis) by selecting “Yes” for each risk that the
user wants to exclude from further analysis in the subsequent steps of the tool.
At any time during the risk analysis process, the user can change the ‘Retire
Risk’ entry corresponding to a risk to “No” and once again include the
particular risk for future analysis. If the entry is changed, the user will need
rerun the analysis. Figure 29 presents the risk retirement option under the risk
identification step. During the course of the analysis, certain risks could have
little to no impact on the project and the user can choose to retire these risks.

PL-2 Opposition to remaoving access to US-555 fro 12th St Planning No
PL-3 Opposition to "splitting" alignment of SH-111 in the interchange area. Planning No
PL4 Other stakeholder issues not captured separately. Planning No
PL-5 Project funding delayed or reduced. Planning No
SC1 Change in East-West project limits. Scoping No
SC-2 Change in North-South project limits. Scoping No
SC-3 Additional local impravements required. Scoping No
SC-4 Increased aestethetics for US-555/SH-111 interchange. Scoping No
SC-5 Replace culvert over Wandering Creek Scoping No
SC-6 Provide new lighting throughout project. Scoping No
SC-7 ITS added to this project. Scoping No
PD-1 Shift alignment of US 555 at east end of project Prelim Design/Environmental Process No
PD-2 Split alignment of SH-111 at US-555 interchange. Prelim Design/Environmental Process No
PD-3 Change in configuration of SH 111 / US 555 interchange: Prelim Design/Environmental Process No

Figure 29. Risk Retirement Selection
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5.4. Data Entry Options

The user should use the GUI input form for data entry. The cells are locked
preventing the user from directly entering the value into the sheet. Once the
project phase has been selected, the template will automatically create a
risk label corresponding to the risk description entered and will automatically
assign a “No” label to the “Retire Risk” selection.

Note: The risk label is a system-generated identifier and cannot
be created by the user.
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5.5. Clearing Data Entries

The “Clear All” button deletes all risks listed on the Risk Identification step. It
also clears the data shown on the Risk Assessment, Risk Register, Unmitigated
Project Performance, Risk Mitigation Strategies, and Mitigated Project
Performance steps. This button should only be used when the user desires to
completely re-do the analysis. Figure 30 presents the warning screen that the
user receives when clicking the “Clear All” button.

SHRPZ ROS - WARNING!

==

» Risk Identification

» Unmitigated Risk Assessment
» Unmitigated Risk Register

= Risk Analysis Summary

= Risk Mitigation Strategies

= Mitigation Strategies Register
= Mitigated Risk Register

The contents of the fellowing steps will be deleted!

0K

Cancel

Figure 30. User Warning

Second Strategic Highway Research Program « R09 Product | 45



SHRP2 Risk Management Template | User Guide

6.0. Rating Scale

Rating scale information is addressed in this step. The following rating
categories are considered:

e Cost Change

e Schedule Change

e Disruption Change

e Probabillity of occurrence

The base values for cost (in CY $million), schedule (in months), and disruption
(in million person-hours lost) are also entered (see Figure 31).

The risk scale requires the data entry type to be an absolute value or a
percentage of the base value. In both cases, the ranges are provided by the
user and a calculated mean value is used for analysis in the subsequent
steps.

HELP Step 03 - Rating Scale
- Create Rating Scale ‘ Gearal | <===BACK | HOME ‘ FWD ==> |
ot Base Cost through Censtruction 16.04 (CY $M)
Base Schedule 35 Months
Base Disruption through Construction 070 M-Hr
[Data Entry Type [ Absolute |

Figure 31. Rating scale base information

6.1. Risk Scale Entries

The Risk Scale module allows the user to define an adjectival rating system to
assess the major impacts of risks (cost, duration, and disruption), and the
probability of risk occurrence. The rating system on the impacts of risks
determines the magnitude of effect (severity) that the risk will have on the
project. The rating system for probability of risk occurrence can be defined
as the probability of given risk occurring during the course of the project. By
clicking on the “Create Rating Scale” button, the user can access the various
rating scales (as shown in Figure 32 through Figure 35). The user can set
values for each of the 5 adjectival ratings (ranging from very high to very
low) for every type of risk impact and its probability of occurrence. Based on
the defined set of adjectival ratings, the user can then assign a rating to the
cost, duration, and disruption component of each risk, as well as to the
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probability of risk occurrence, using the methodology described below. The
distinction between the nature of the occurences i.e. opportunities or threats
is carried out in Step 4 where the user is provided an option to select for risk
occurrence and probability of occurrence.

Rating Scale =
Enter rating scale information for each of the rating categories listed on j
each page.

Rating Scale Type
' Percent ™ Absolute
Cost Change Schedule Disruption Probability of
Change Change Occurrence
Bl EE
VH 25 % | 50 %
HoJ[ 10 %] g Next
E %
| 15 % | %
v 0w | %
Submit Entries

Figure 32. Percent Cost Change GUI input form

COST CHANGE
VH 24.94 49.88 4.00, 8.00 a7.41 6.00)
H 9.98 24.94 1.60] 4.00 17.46 2.80)
M 312 998 0.50 1.60 6.55 1.05)
L 1.25) 312 0.20 0.50 218 035
VL 0.00 1.25) 0.00 0.20 062 0.10

Figure 33. Percent Cost Change (Form)
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i — u‘

-
Rating Scale
A - . . &

Enter rating scale information for each of the rating categories listed on j
each page.

* Absolute
Schedule Disruption Probability of
Change Change Occurrence

Next

| L | [ o2
| VL | 0

Submit Entries

Figure 34. Absolute Cost Change GUI input form

COST CHANGE
VH 24.94 49.88 4.00 8.00, T4 6.00
H 9.98 2494 1.60 4.00] 17.46 280
M 312 9.98 0.50 1.60 6.55 1.05
L 1.25 3.12 0.20 0.50, 218 0.35
VL 0.00 125 0.00 0.20 0.62 0.10

Figure 35. Absolute Cost Change (Form)
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7.0. Unmitigated Risk Assessment

The Unmitigated Risk Assessment step is used to assess the various risks
associated with the project by determining their severity. Figure 36 presents a
view of the unmitigated risk assessment form.

PO | Eroonmes unaricgwd contamnaon £ esschargs A
T e T R
P | Dhalre s wrrormnial deemaninn o pvmea
s -

Figure 36. Unmitigated Risk Assessment Form

7.1. Conducting Unmitigated Risk Assessment

The Unmitigated Risk Assessment step allows the user to assess the probability
of risk occurrence and the severity of each type of risk impact (cost,
duration, and disruption). It also allows the user to identify the project phase
that will be affected by each impact type for each risk. The list of risk labels
and descriptions presented in this step consists of those risks from the Risk
Identification step that have a “No” value in the “Retire Risk” column. Figure
37 highlights the button used to conduct the risk assessment.

Note: The Risk Label and Risk Description cannot be edited by
the user. A risk can be added/edited/deleted only in the Risk
Identification step.

HELP Step 04 - Unmitigated Risk Assessment
% Conduct Risk Calculate Mean ‘ Clear All ‘ <=== BACK | HOME ‘ FWD===> |
| Assessment | Severity Values

Figure 37. Conducting Unmitigated Risk Assessment
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The unmitigated risks are assessed based on their probability of occurrence
and severity of impacts, which can either be predefined based on an
adjectival scale ranging from very high to very low, or can be defined as a
numerical value. Based on the adjectival or numerical value entered by the
user, a mean value is populated for probability of occurrence, cost change,
schedule change, and disruption change.

Note: The user is provided the option to enter the probabilities in
numerical/adjectival formats. It should be noted that the
numerical entry takes precedence over the adjectival entry.

The mean probability of occurrence value is then used by the tool for further
computations. The risks are defined at the impact level based on risk type
(threat or opportunity). In other words, a risk could have a positive impact on
one performance measure while having a negative impact on a different
performance measure. For example, the use of accelerated construction
measures may have positive impact by reducing the project duration, but at
the same time may lead to increased project cost. For every risk, the user is
expected to enter the project phase affected by that risk.

Note: This affected project phase is different from the project
phase listed for each risk in the Risk Identification step. The
project phase in the Risk Identification step refers to the phase in
which the risk will occur, while the affected project phase refers
to the project phases that will be affected by the given risk
impact. For example, a risk may occur during the planning
phase, but the risk’s cost impact will affect the final design
phase, and the duration impact will affect the construction
phase.

7.2. Unmitigated Risk Assessment Data Entries

The user inputs for this step include probability of occurrence and risk type.
The probability of occurrence values can either be an adjectival rating or a
numerical rating. For the adjectival rating, the user can select one of 5
ratings (i.e., VH, H, M, L, VL), each of which corresponds to values inputted in
the Risk Scale step. Generally, the numerical rating should only be used if the
user has detailed information about the risk that will allow the user to provide
a specific probability for the given risk.
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After entering the probability of occurrence, the user should enter data for
the mean cost change, mean schedule change, and mean disruption
change. For these inputs, the user should then select one of the following
two risk type entries (see Figure 38 and Figure 39):

e Threat - Indicates that the mean cost change, mean duration change,
or mean disruption change, is likely to have a negative impact on the
cost, schedule, or disruption of the affected phase.

e Opportunity — Indicates that the mean cost change, mean duration
change, or mean disruption change, is likely to have a positive impact
on the cost, schedule, or disruption of the affected phase.

Oppasitonta g ‘access to US-555 fra 121h 51

2 0.10| Construckon
PL3 | Opposiion lo “sphtting” abgrenent of SH-111 in the inlerchangs area. [] 0.00|
PL4  |Other I550Es nof capiured separabely. 0.00 0.00
PLS  |Projed funding delayed of reduced 0 000
SC1|Change in East- Wi project imits 0. 0.00
SC2 | Change in Horh-South project kmits. 0.00 0.00
SC-3  |Additional local impovements required L 12 504 Trweat L 0.35| Construction
S04 lincreased aestelhetics for US-555/H-111 inierchange. | (1 0.00)
SC5  |Replace culved over Wandenng Creck I " 30,004 Treeat L .35 Canstuchion
SCG | Prowoe new byt H 55.00] Trveat W 1.05| Constinuction
SC7 |5 added o this project 0. 0.00
PO |Shifl akgnment of US 555 at east end of propet | L 250§ Treeat [ 1.05[ROWAGIAR
PD-2  |Spitaignment of SH-111 &1 US-555 inerchange: 0 000
PD-3  |Change of5H 111/ U5 555 g 0.00] 0. 0.00 10.00]
PDA | Ground improvement required in inlerchangs area. [ L — 1250 Trveal W 1.05| Construcson
PO-5 | Shoukdirs required on US-555 WL 250{ Theeat W 2 80| Construction
POG | Shouders required on SH-111 VL 250] Treeat H zeﬁiconslmun
PD.T | Addiional cost for signalized intersechons. 0. 0.00|
PO |Change inpavement seclion andio pe W 30.00{Opporiaty W 7105 Gonsinacion
PD-9  |Rehabiitale mstead of reconstruct existing roadway (¢.0., overlay instead) [ DOO[

Figure 38. Risk type selection (Threat or Opportunity)

The user can add values directly onto the excel spreadsheet or use the user
interface (GUI) via the “Conduct Risk Assessment” button to input values to
assess the impacts of the risks.

[M—'-ssessnr! i
il
| Erter nformation about each rik shown Bal.

NOTE: If both Adjectial and Numerical nputs are left blank, 2 valuie of 0 & assumad.

ALl Project funding delayed or reduced.
2 OppOSNoN 1o rEmoving SCoess 1o US-553 fro 12th 51 L = Theeat =f| v = Construction =]
Fi-d Oppostion to "splitting” alignment of 5H-111 in the interchangs |
P4 | Other stakeholder issues not captured separately. [ =] -] -] =]
se-1 | Change in Eaca-wiest praject limits. | ~| [ - ~| [
sc2 | Changs in serth-South project lenits. = | - [
|| [se3 Additiceial local impeovements requred. | m - Theeat =|| L | Censtruction
| 54 Increased for S/5H-111 0 i | B | B hd |
5C5 Raplace cubvert over Wandaring Cresl. [w - Theeat ~|| L x| | Construction
506 | Provide new lighting throughout project. | B -~ Theeat =|| M -] Construction
: | o
Pravieus et | Stve B Close

Figure 39. Risk type GUI input Form
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7.3. Unmitigated Mean Severity Calculations

The “Calculate Mean Severity” button (see Figure 40) allows the template to
perform the necessary calculations to determine the combined severity of
each risk, in year of expenditure millions of dollars, based on the information
that was entered during risk assessment. Once the user clicks on the button
the template goes to Step 5-Unmitigated Risk Register where the user can
see all unmitigated risks assessed and ranked by mean severity.

Note: The user should click on the “Calculate Mean Severity
Values” button whenever any risk assessment information is
modified.

Note: The “Clear All” button deletes all user-entered data on the
Risk Assessment, Risk Register, Risk Analysis Summary, Risk
Mitigation Data, and Final Analysis Summary sheets. BUT NOT THE
PROJECT INFORMATION AND OTHER BASE PROJECT
INFORMATION.

SHRP2 Risk Management Template
HELP Step 04 - Unmitigated Risk Assessment

3
i Conduct Risk Calculate Mean Clear All <=== BACK | HOME | FWD===>
Assessment Severity Values : ] ! . J

Figure 40. Mean Severity Value calculations
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8.0. Unmitigated Risk Register

This step provides the user with the necessary information to identify the risks
that need to be mitigated in a priority listing. The step presents the severity of
each risk on the overall project performance, in year of expenditure millions
of dollars, and then displays the risks in a ranked order.

Note: The order of the risk ranking is determined by the percent
of total severity that is calculated based on each risk’s individual
severity.

The risks are ranked separately based on the risk type (threat or opportunity).
This step is meant for output purposes only, and the user cannot make any
changes, except to choose the different risks that the user wishes to address
during the risk mitigation plan. This can be done via the “Select Risk for
Mitigation” option (the default option for every risk is “N0”). The user can
select a specific risk for mitigation by changing this option to “Yes”. Figure 41
presents the results for an unmitigated risk register.

HELP Step 05 - Unmitigated Risk Register
n NOTE: Risks and opportunities are sortad by total severity, though the

order should be identical whether using raw severity or percent of total ==== BACK | HOME | FWD ==== |
severity

SC- E‘ | Prosade new lighting lhrullmpu project
PR-1__|Uncenainty in construction-cost inflanon rate
I.Imc':lalrﬁy in ROW inflation rale

wmm in

ilional Maintenance of Traffic required

le: o consinict interchange embankments &5 l\apodh' a5 assumed
PD-13 (.namin emironmental documentation.
PR-2 _|Uncertain Design/Build contracting market conditions at tirme of bid
PD-11 (‘snml use City sewer system for pm]eunnnﬁ(acmy amrgesfm L5e)
CR3 | Problems with plannid accelerated brdge construchion (ABC) techreque
PD-12 | Struchwes impacted h\f Main Street are ehgible for Histone Regestes

PO-14_|Delayst i Th 000 ; 1 075

Figure 41. Unmitigated Risk Register

The following explains the information shown in this step and associated
data/calculations:

e Risk Label and Risk Description — Displays the labels and descriptions for
all risks that were assessed on the Risk Assessment step.

e Risk Type — Each risk is assigned an overall risk type that is based on the
mean severity value.
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Note: A risk is an overall threat if the mean severity value is
positive and it is an overall opportunity if the mean severity value
is negative.

Mean Cost Impact (current year millions of dollars) -The cost impact is
equal to the product of the risk probability of occurrence and the
mean value of the cost change.

Mean Duration Impact (months) — The duration impact is equal to the
product of the risk probability of occurrence and the mean value of
the duration change.

Mean Disruption Impact (millions of hours) — The disruption impact is
equal to the product of the risk probability of occurrence and the
mean value of the disruption change.

Mean Change to Critical Path Schedule - This is the calculated impact
of each risk on the project’s critical path. Itis possible for a risk to have
a positive value (increase duration) for mean duration impact and yet
not have any impact on the critical path because of available float in
the schedule.

Note: Float can be defined as the amount of time an activity can
be delayed from the early start without changing the completion
date of the project. If an activity has float it is not considered part
of the critical path.

Mean Severity (year of expenditure, millions of dollars) - The mean
severity value calculations take into account inflation rates, the costs
of schedule delay, overhead costs, the effect of disruption (if selected
as a performance measure during project structuring), and the impact
of delay in the start date of operations. This value can be either
negative or positive depending on the values of cost, duration, and
disruption impacts that were entered during the risk assessment.
Percent of Total Severity — The total severity is summed separately for
threats and opportunities and is the percent severity of the total threat
or opportunities for the project.

Risk Ranking based on Mean Severity — The risks are ranked based on
their total percent severity within a particular risk type. The larger the
positive mean severity, the higher the risk ranking for threats, and the
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larger the negative mean severity, the lower the risk ranking for

opportunities.

Select Risk for Mitigation — The status of each risk with regards to
whether it has been selected for mitigation. The default value is “No”,
which can be modified to “Yes” by the user if the user wants to include

this risk for mitigation.
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9.0. Unmitigated Project Performance

The Unmitigated Project Performance step presents a summary of the risk
analysis prior to beginning the risk mitigation process. The summary is
presented in two tables, with the unmitigated cost, duration, and disruption
impacts displayed in one table for Base, Risk and Total (Base + Risk) (Figure
43); and the Base project schedule and the risk-modified project schedule
presented in another (Figure 44). These tables allow the user to understand
the overall impacts of the risks computed in the earlier steps.

9.1. Schedule Duration Assumption

To generate the risk analysis unmitigated performance summary, the user
must select one of the following assumptions related to occurrence of risks
within each project phase:

e Concurrent — All risks within each project phase occur simultaneously.
The template uses the longest positive (threat) and negative
(opportunity) risk duration impact of all risks associated with a phase to
calculate the schedule duration for that phase.

e Sequential — All risks within each project phase occur one after the
other. In this case the template uses the sum of all positive (threat) and
the sum of all negative (opportunity) risk duration impacts associated
with a phase to calculate the schedule duration for that phase.

e Combination — Some risks within each project phase occur
concurrently, while others occur sequentially. The schedule duration for
a particular phase, in this case, is calculated as the average of the
sums and maximums of all positive (threat) and negative (opportunity)
risk duration impacts associated with that phase.

Figure 42 presents these options for schedule duration assumptions for
calculating risk impacts.
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i N
Select a duratien calculation assumption. I,-;-:h,l
Select an assumption for calculating risk impacts on schedule
duration.

Al risks within a phase will occur concurrently.?

~ Some risks in a phase will occur concurrently,

t All risks within a phase will occur sequentially.
while others will occur sequentially. ||

oK ‘ Cancel ‘

Figure 42. Schedule duration assumptions for Risk Impacts calculations

Note: The risk-related duration impacts are calculated differently
for each assumption. The selected assumption will be used for
the calculations performed in this step (Unmitigated Project
Performance) as well as for the calculations performed on the
Mitigated Project Performance step.

9.2. Unmitigated Project Performance and Schedule

The Unmitigated Project Performance table (see Figure 43) lists each project
phase and the associated base, risk, and total (base + risk) impacts for each
phase. The three types of impacts are explained below:

e Base - The cost, duration, and disruption performance (without risk,
contingency or float) that were entered or calculated in the Project
Structuring step are presented under the “Base” category.

e Risk — The cost, duration, and disruption values shown under the “Risk”
category is the total (for every project phase) of each impact type
(cost, duration and disruption) from the Unmitigated Risk Register step
(cost, duration, disruption performance for risks only).

e Total — The cost, duration, and disruption values shown under the
“Total” category are the sum of the respective base and risk values for
each project phase. The final cost value (YOE $M) (last column) is the
total project phase cost that has been adjusted with the inflation rates
entered in the Project Structuring step.
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HELP Step 06 - Unmitigated Project Performance
Schedule Duration .
1 Assumption: Create Risk
. Analysis .-__MK| HOME | rwn__a.|
— Some nsks in a phase ¥

will accur concurrently,

while ofhers will occur

sequentially User must chek "Calculate Mean
Severity Values™ on Step 4 before
running the Risk Analysis

Unmitigated Project Cost, Duration, and Disruption Performance

Planning o 0.00] 0.00] 0.00] 0.00] 0.00 0.00| 0.00] 0.00|
Scoping 0| 0,00 0.00) 0.00] 0.00) 0.00 0.00| 0.00] 0.00|
Freiim DesignEmaronmental Frocess 1.19] 12| 0.00| 0.13] 141 0.00 1.82, 13.41 0,001 1.34|
Emaronrmenlal Perrmits L] 000 0.00 on 0.00 000 631 000 0.00]
ROWUVRR 3.00 12 020 253 1.13| 0.00 563, 1313 020 50
Final Design 0.00] 0.00) 0.75) 0.00) 0.00 6.75) 0.00} 0.00)
Procurement 6 10,00} 0.25] 0.29] 0.00] 0.25] 6.20| 10,00} 0.26]
Comstction 1185 16| 0.50) 2.lﬁ oa}] 0.00; 14.31 15.3 050 15.41
Operations & Mainlenance 0.00] 600 1.40] 0.00] 000 0.00 000 600.00 1.40]

Replacement 0| 0| 0.7 0| 1] a 0| 0.7

Total 16.04] 2.80] 5.47] 0.00] 21.51] 2.80] 2292

Figure 43. Unmitigated Project Performance Table

The total cost, schedule and disruption impacts for all phases in each of the
base, risk and total categories are presented at the bottom of the
Unmitigated Project Performance Table.

The Project Schedule Table (see Figure 44) displays the base project durations
and the project dates after accounting for the impact of risks on the
schedule. The schedules after risk assessment reflects the start/finish dates
and float time adjusted based on the schedule-related impacts of the risks
that have been included in the analysis. This table also shows the mean
severity values per phase.

Seoprg
Design Funding Date

Emvironmental Farmas
ROWRVRR Funding Date
ROWARVRE

Funding Date

Fraject Duration {menths) 35

Figure 44. Unmitigated Project Schedule Performance Table
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10.0. Unmitigated Risk Ranking Plots

The Unmitigated Risk Ranking Plots step presents a visual illustration of the
various unmitigated risks on the Unmitigated Risk Register step, ranked by the
percent of total mean severity. The unmitigated risk ranking plots present the
relationship between risk labels and percent of total mean severity
calculated previously. These plots allow the user to better understand the
magnitude of the impact of the more severe risks.

The plots are categorized and presented based on the risk type, i.e. threats
or opportunities. Figure 45 presents the unmitigated risk charts.

SHRP?Z R anagement T

HELP Step 07 - Unmitigated Risk Ranking Plots

_1 -c--BACK| HOME] FWD==>
Threats - Unmitigated Opportunities - Unmitigated
Mean Severity (SM) Mean Severity (SM)
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 000 005 010 015 020 025 030 035 040 045 050
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B CRy
- ® PDB
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CR-4
PD-13
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PD-12
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Rl X R —
RR —
PDS  —
PDE  —
[
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SC3  m—
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CRG
PRE =
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Figure 45. Unmitigated Risk Ranking Plots
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11.0. Risk Mitigation

The Risk Mitigation step involves identifying the risk management strategies
for the risks that were chosen for mitigation in the Unmitigated Risk Register
step. The Risk Mitigation step allows the user to enter strategies to mitigate
each risk that has been selected for inclusion in the mitigation process. When
the user identifies mitigation strategies that are specific to each risk, the costs
and benefits associated with each strategy are calculated and displayed,
thereby allowing the user to determine the most effective strategy to
mitigate the risk under consideration. Figure 46 presents the risk mitigation
options available to the user.

Figure 46. View of Risk Mitigation Strategy Options

11.1. Risk Mitigation Parameters
The following parameters are associated with the Risk Mitigation step:

e Risk Mitigation Label - This is a unique label that is assigned to every
mitigation strategy associated with a particular risk. This label adds an
underscore and a single digit number to the end of the original risk
label. For example, if the risk being mitigated has a label that reads
“PL-1”, the first strategy would be labeled “PL-1_1".

¢ Risk Mitigation Actions — This is the description of each mitigation
strategy that is provided by the user to mitigate the various risks.

¢ Implementation Needs of Risk Mitigation Actions — This represents the
mean cost, duration, and disruption needs required to implement the
given mitigation strategy.

e Affected phase - The various project phases in which the cost,
duration, and disruption implementation needs will occur.

e Conseqguences of Risk Mitigation Actions — This describes the effect of
the mitigation strategy on the risk’s original impacts and probability of
occurrence. The following definitions are included in this section:

o New Probability — This is the new probability of risk occurrence
after factoring in the likely effect of the risk mitigation strategy.
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o0 Percentage Mitigated, if implemented - The estimated percent
mitigation, and corresponding numerical value, of the original
cost, duration, and disruption impacts of the given risk that will
occur by implementing the specified mitigation strategy.

e Effectiveness of Risk Mitigation Actions — This provides the user with key
information to help them evaluate the effectiveness of the given
mitigation strategy, which includes:

o Mitigated Severity — The percent of a risk’s original mean severity
that will be mitigated after implementing the user-defined
mitigation strategy. The value is displayed as a number between
0 and 1. 0 implies that there has been no effect on severity of the
risk whereas 1 implies that the risk severity has been completely
mitigated.

0 Benefit/Cost Ratio — The ratio of the benefits (reduced impacts
and/or probability of occurrence) of a mitigation strategy to its
costs (impacts of implementing the strategy).

0 Select Action - This option allows the user to select a particular
mitigation strategy for implementation.

11.2. Risk Mitigation Strategies

Clicking on the “Conduct Risk Mitigation” button opens the “Risk Mitigation
Strategies” GUI input form. Prior to opening the Risk Mitigation GUI input form,
the Template checks the user inputs to verify that at least one risk has been
selected for mitigation on the Unmitigated Risk Register step. If no risk has
been selected, an error message will appear instructing the user to return to
the Unmitigated Risk Register and select at least one strategy (see Figure 47).

SHRP2 RO9 - Input Warning! [

Mo risks have been selected for mitigation. Please return to the risk
l % register and select at least one risk for mitigation.

QK

Figure 47. Risk Mitigation Input Warning
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In the “Risk Mitigation Strategies” GUI input form, the user can enter
information about the impact of implementing each mitigation strategy and
the consequences of the strategy on the original risk. This form allows the
user to enter information for one risk at a time. To help the user with data
entry on the risk mitigation strategies, key information about each risk is
displayed at the top of the form (for example, risk label, risk description, risk
type, mean severity value, etc., for the risk being mitigated).

Once the “Risk Mitigation Strategies” GUI input form (see Figure 48) is
opened, the user can see the key information on the risk to be mitigated.
The form allows the user to define up to four mitigation strategies per risk. A
“Do Nothing” strategy is included in every risk mitigation evaluation by

Risk Mitigation Strategies =2
Risk j
| Risk Label ‘ | Risk Description | ‘ Risk Type | ‘ Mean Sevarity j ‘ Risk Ranking ‘

Value
JSC*S j ‘Frowde new lighting throughout project. ‘Threat ‘U.EZ |1
‘Affected Phase Frobability of Mean Value of Cost Mean Value of Schedule Mean Value of Disruption et ET e
Occurrence (%) Change (CY $M) Change (months) Change (M-Hr)
|construction [s5 [Los fo o
Strategies
Risk Risk Mitigation Action Implementation Needs
Label
T =T ——r e Percent Bitigation I kmplementesd
[ Duration Disruption (VLLMHVH) (%) (%) (CYSM) (%) (months) (%)  (M-Hr)
(CY SM)_ (months) (M-Hr)
]sc—e,l ‘Do Mathing
]sc—e,z ‘Negotlata cost sharing agreement with tI‘U Iconstrucuon ;”U lconarumon ;Hu |construcnon jl j|55 |su |u.zs ‘ Ju | 'u
== [ BT & J 4 T ' |
== [ B e J 4 T i |
= | B e A4 ] e . |

Figure 48. Risk Mitigation Strategies GUI input form

After defining all the strategies for mitigating a particular risk, the user should
click the “Calculate Effectiveness” button. This button opens a “Select
Strategy” GUI input form (see Figure 49), which displays information
(Mitigated severity, Benefit/Cost ratio, and Select Action) on the key
effectiveness for each mitigation strategy. Based on the information
displayed in the “Select Strategy” GUI input form, the user must select the
optimal strategy that the user wants to implement in order to mitigate the
given risk.
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After clicking on the “Save & Continue” button, the “Select Strategy” GUI
input form closes and the “Risk Mitigation Strategies” GUI input form is
updated to display the information for the next risk to be mitigated. The user
can navigate among the various risks and select the desired risk label at any
time during the risk mitigation process.

Select Strategy P9

SC-6_1 |Do Nothing =
SC-6_2 |Megotiate cost sharing agreement with the |50 Mo Cost e~
SC-6_3 0 0 ~
SC-6_4 0 0 r
S5C6_5 0 0 ~

Save & Continue

Figure 49. Select Strategy GUI input form

Note: User inputs are saved only when the “Save & Continue”
button is clicked.

11.3. Create Registers

After selecting the risk mitigation strategies, the user should click on the
“Create Registers” button. This button populates the risks and associated
mitigation strategies in the corresponding Mitigations Strategy Register and
Mitigated Risk Register steps.
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12.0. Mitigation Strategies Register

The Mitigation Strategies Register step presents a list of the risks to be
mitigated and the associated mitigation strategy selected by the user. The
list of risks includes key information about the Implementation Efforts and
Mitigated Risk Efforts for each mitigation strategy. This step presents the user-
input information and calculations from prior steps.

The information presented in the Mitigation Strategies Register is as follows:

e Risk Label and Risk Description —-Identifying information for each risk
that was entered originally on the Risk Identification step. Only risks
that were selected for mitigation are shown in the Mitigations
Strategies Register.

e Risk Mitigation Label and Risk Mitigation Action - Identifying information
for the mitigation strategy that was selected to be implemented on the
particular risk.

e Implementation Effort- This section presents the cost, duration, and
disruption impacts of implementing the selected mitigation strategy for
each risk. The mean change to the project critical path that will result
from strategy implementation and the mean severity of the
implementation impacts are also shown for each risk.

e Mitigated Risk Effort — This section presents the estimated cost, duration,
and disruption mitigations (reductions or increases) that will result
based on new probability and any change in cost, duration or
disruption values. Also shown for each risk are the mean change to
the project critical path that will result from impact mitigation and the
mean severity of the impact mitigations.

e Effectiveness of Mitigation Actions — This section presents the mitigated
severity, which is displayed in terms of a number between 0 and 1 that
indicates the percent of mitigation original risk severity after strategy
implementation, and the ratio of implementation benefits (risk impact
mitigations) to implementation costs (impacts of strategy
implementation). These values show measures of strategy
effectiveness in mitigating (reducing or increasing) the overall impact
of each risk.

e Responsibility — This represents the person(s) responsible for the
particular risk mitigation strategy.
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¢ Schedule/Milestone — This section shows the schedule for the
implementation of the mitigation strategy.

e Comments - This allows the user to enter any additional comments if
necessary.

Figure 50 presents the Mitigation Strategies Register.

Step 09 - Mi

NOTE: The order of the risks bere i simlar to the order of the
risks sebocted for satigation 1 St 05- U red Risk Regist

ool Evies [

T it i v THLT Pregdycorkaches s | 00 | W 1] L | a0 T ] (1] (L] £ T
| seccier

Figure 50. Mitigation Strategies Register
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13.0. Mitigated Risk Register

The Mitigated Risk Register step, identical to the Unmitigated Risk Register
step, presents to the user the remaining impact of each risk after taking into
account any impact mitigations (reduction or increases) associated with
implementing mitigation strategies. The “Retire Risk” option in this step allows
the user to exclude a risk from the remainder of the analysis. This action
should be taken in cases where the mitigation has reduced the impact of a
risk to a negligible value, or if the user only wishes to include the other
significant severe risks in the analysis. While the default value of this option is
“No” (i.e. risk is not retired), the user can exclude risks from further analysis by
selecting “Yes”.

The risks are ranked based on the mean severity of each risk on the overall
project (in YOE $M).

Note: The order of the risk ranking is determined by the percent
of total severity that is calculated based on each risk’s individual
severity.

The risks are ranked separately based on the risk type (threat or opportunity).
This step is intended for output purposes only and the user cannot make any
changes, except on the Retire Risk column. Figure 51 presents the Mitigated

Risk Register.

HELP Step 10 - Mitigated Risk Register

(= NOTE: Risks and opportunities are sorted by total severity, though the
| A order should be identical whether using raw severity or percent of total  ====BACK |

severity

(HOME | FWD===>

QDOT helps City pay for waler and sewer-ine relocation 0, I I X

- Uncertainty in construchion-cost inflation rate. i L0C : 2 c
RR-1__|Uncertainty in ROW inflation rate 0.00 0.00 0.00 0.60 0.10 3 No
PD-13 | Change in emaronmental documentation, 0.13 1.00 0.00 1,00 0.38 0.06 4 Ho
PR-2 Uncertain Design contracting [ at time of bid 0.30 025 0.00 025 0.38 0.06 5 Ho
SC-6_ |Provide new iighting througholt project: | 029 0.00 0.00 0.00 0.31 0.05 6 No
RR-3  |Umwiling seflers ) 029 0.00 0.00 0.00 0.30 0.05 7 No.
Accelerating pace of development in inlerchange area | Threat 016 0.38 0.00 0.37 026 004 ] No
Shuctures i ed by Main Street reali are exgible for Historic Register. | Threat 113 31 .00 .31 F 9 Ho
-4 |Unabile to construct interchange embankments as rapidly as assumed {Threat 05 .38 .00 .38 No
‘Cannot use City sewer s for project runoff {or City charges for use). | Threat .16 .09 .00 .09 No
Delays completing emvironmental documentation {Threat .00 75 .00 75 No
Ground improvement required in interchange area. | Threat . 08 .00 .08 . No
Problems with planned accelerated bridge construction (ABC) technique | Threat 17 00 7 T 4 No
E Additional Maintenance of Traffic required | Threat 03 00 03 16 No
S | Replace cuvert over Wandeding Creek {Threat 00 00 00 02 No
PD-16 | Additional wetland mitigation required for planned alignment | Threat oo 00 {1]1] o2 No
RR-7  |Telecom utiity wants a cost-sharing agreement | Threat o0 00 00 02 18 No

Figure 51. Mitigated Risk Register
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The following explains the information shown in this step, and associated
data/calculations:

e Risk Label and Risk Description — The labels and descriptions for all risks
that were assessed on the Unmitigated Risk Register sheet are
displayed.

e Risk Type — Each risk is assigned an overall risk type that is based on the
mean severity.

Note: A risk is an overall threat if the mean severity is positive
and it is an overall opportunity if the mean severity is negative.

e Mean Cost Impact (current year millions of dollars) -The cost impact is
equal to the product of the risk probability and the mean value of the
cost change based on present value.

e Mean Duration Impact (months) — The duration impact is equal to the
product of the risk probability and the mean value of the duration
change.

e Mean Disruption Impact (millions of hours) — The disruption impact is
equal to the product of the risk probability and the mean value of the
disruption change.

¢ Mean Change to Critical Path Schedule - This is the calculated impact
of each risk on the project’s critical path.

Note: It is possible for a risk to have a positive value (increase
duration) for mean duration impact and yet not have any impact
on the critical path because of available float in the schedule.

e Mean Severity (YOE $M) — The mean severity calculations take into
account inflation rates, the costs of schedule delay, overhead costs,
the effect of disruption (if selected as a performance measure during
project structuring), and the impact of delay in start date of
operations. This value can be either negative or positive depending
on the values of the cost, duration, and disruption impacts that were
entered during the Unmitigated Risk Register.
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Percent of Total Severity (Percent) — The total severity is summed
separately for threats and opportunities and is the percent of total
severity of the total threats or opportunities.

Risk Ranking based on Mean Severity— The risks are ranked based on
their total percent severity within a particular risk type. The larger the
positive mean severity value, the higher the risk ranking for threats, and
the larger the negative mean severity value, the lower the risk ranking
for opportunities.

Retire Risk — Allows the user to exclude a risk from the remainder of the
analysis. The default value is “No”, which can be modified to “Yes” by
the user if the user wants to retire this risk.

Second Strategic Highway Research Program « R09 Product | 68



SHRP2 Risk Management Template | User Guide

14.0. Mitigated Project Performance

The Mitigated Project Performance step presents a summary of the risk
analysis after the completion of the risk mitigation process. The summary is
presented in two sections (tables), with the mitigated cost, duration, and
disruption cost impacts displayed in one section, and the base project
schedule and the risk-modified project schedule presented in another. These
sections allow the user to understand the overall impacts of the mitigation
strategies that have been selected to mitigate the various risks.

14.1. Schedule Duration Assumption

To maintain consistency throughout the template, the duration assumption
value is carried over from the Unmitigated Project Performance step. The user
cannot make changes to this assumption in the Mitigated Project
Performance step. Figure 52 presents the schedule duration assumption
option available to the user. Section 9.1 provides information of the various
schedule assumptions that the user is provided. Once selected in the earlier
step, this schedule assumption is carried over into this section as well.

HELP Step 11 - Mitigated Project Performance

= Schedule Duration .
. Assumption: Update Risk «==BACK | HOME | FWD==> |
S Some risks in a Analysis
phase will occur Summary
concurrently, while .
athers will accur gg;";g ::C&feaa:m
SEAUEE running the Risk Analysis.

Flannng 0.00] 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
Scoping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00] 0.00]
Pretim DesignEnonmental 119 12.00 0.00 0.13 141 0.00 132 13.41 0.00) 134
Process | | |

Environmental Permits 0.00 6.00 0.00 0.00 o 0.00 0.00 6.1 0.00 0.00
ROW/ULIRR 3.05 12.00| 0.20 235 0.70] 0.00 540 12.70] U.Z—D| 56T
Final Design 0.20 6.00 0.00 0.00 0.75 0.00 0.20] 6.75 0.00 0.1
Procurement 0.00) 600 0.00 021 029 0.00 021 629 000 027
Construction 11.85 16.00 0.50 1.82] 038 0.02 13.67 16.38 0.4E| 14,68
Operabons & Mantersnce 0.00| B00.00 140 0.00| 0.00 0.00 0.00) 60000 140

Replacement 0.00 0.00 0.70 0.00 0.00 D.ﬂ 0.00 0.00 0.70

Total {threugh Censtruction) 16. | 0. 4.51 | A4 20,80 | 0.568] 22.14]
Total {through Replacement) 16. | 2 4.51 | 002 20,50 | 2.78] 22.14]

Figure 52. Schedule Duration Assumption

14.2. Mitigated Project Performance and Schedule

The Mitigated Project Performance section (see Figure 53) lists each project
phase and the associated base, residual risk, and total (base + residual risk)
impacts for each phase. The following explains the three types of impacts:
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e Base - The cost, duration, and disruption performance (without risk,
contingency, or float) that were entered or calculated in the Project
Structuring step are presented under the “Base” category.

e Residual Risk — The cost, duration, and disruption values shown under
the “Risk” category is the total (for every project phase) of each
impact type (cost, duration, and disruption) from the Mitigated Risk
Register step.

e Total - The cost, duration, and disruption values shown under the
“Total” category are the sum of the respective base and risk values for
each project phase. The final cost value (YOE $M) (last column) is the
total project phase cost that has been adjusted with the inflation rates
entered in the Project Structuring step.

ation, and Disr erformanc
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Figure 53.Mitigated Project Performance Table

The total cost and disruption impacts for all phases in each of the base, risk,
and total category have been presented at the bottom of the Mitigated
Project Performance section (table).

The Project Schedule section (table) (see Figure 54) displays the Unmitigated
Project Schedule Performance and the project dates after accounting for
the impact of the mitigation strategies implemented for the various risks on
the schedule . The schedules after risk mitigation reflects the start/finish dates
and float time adjusted based on the gross schedule-related impacts of the
strategies that have been included in the analysis.
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Figure 54. Mitigated Project Schedule Performance Table
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15.0. Mitigated Risk Ranking Plots

This step presents a visual illustration of the various mitigated risks on the
Mitigated Risk Register step ranked by the percent of total mean severity.
The risk ranking plots present the relationship between risk labels and percent
of total mean severity calculated in the mitigated risk register step. These
charts allow the user to better understand the magnitude of the impact of
the more severe risks.

The charts (see Figure 55) are categorized based on the risk type, i.e. threats
or opportunities.

Management

HELP Step 12 - Mitigated Risk Ranking
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Figure 55. Mitigated Risk Ranking Plots
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16.0. Summary Report

This step provides a detailed summary of the risk management analysis. In
this step, the tables and charts from the earlier steps are organized in a
printable format. It should also be noted that the tables with information from
the Project Structuring and Risk Identification steps are summary tables and
do not present all the data entries and calculations performed in those steps.

The report summary segment of this step contains buttons that allow the user
access to different summary tables and charts. Figure 56 illustrates the
Summary Report Main Screen.

TABLES

PROJECT INFORMATION PROJECT STRUCTURING RISK IDENTIFICATION
UNMITIGATED RISK UNMITIGATED PROJECT MITIGATION STRATEGIES
REGISTER PERFCRMANCE REGISTER
MITIGATED PROJECT
MITIGATED RISK REGISTER PERFORMANCE PROJECT NOTES
CHARTS
UNMITIGATED RISK RANKING UNMITIGATED RISK RANKING
PLOTS - THREATS PLOTS - OPPORTUNITIES
MITIGATED RISK RANKING MITIGATED RISK RANKING
PLOTS - THREATS PLOTS - OPPORTUNITIES

Figure 56. Summary Report Main Screen

The “Update Report” button updates the summary charts and summary
report to reflect changes that have been made during analysis. The “Print
Report” button (see Figure 57) opens a form that allows the user to select the
tables or charts to be printed in a report form. Using this option, the user can
create a detailed report or a customized executive summary report.

HELP Report Summary

POF UPDATE ‘ PRINT

j o REPORT REPORT

<==BACK HOME

Figure 57. “Update Report” and “Print Report” buttons
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Pressing the “Print Report” button on the form takes the user to the “Print
Preview” screen (see Figure 58) where the user can select to print the specific
results of the analysis, if not all.

7
Select Pages to Print &J

Select the pages/charts to be included in the report summary. J

- o ¥ Select/Unselect All
I¥ Project Structuring

Iv Risk Identification
I¥ Unmitigated Risk Register

I¥ Unmitigated Risk Results Charts

IV Strategy Register v Threats-Unmitigated

¥ Mitigated Risk Register ¥ Opportunities-Unmitigated
¥ Mitigated Risk Results W Threats-Mitigated

¥ Project Notes ¥ Opportunities-Mitigated

Print Cancel

Figure 58. Print Selection of Reports

Each table or chart features a “Copy” button that allows the user to copy
the selected table or chart. This selected table or chart can be pasted
wherever the user requires. The “Back to Summary.” button allows the user to
navigate back to the Summary Report Main Screen of this step (see Figure

59).
BACKTO
SUMMARY
COPY

Figure 59. Navigation Buttons in the Summary Report step

Note: In the case of the Unmitigated Risk Register, Mitigation
Strategies Register, or Mitigated Risk Register tables, the “Copy”
button only copies that part of the table that has entries.
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