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1. Introduction

1.1 Purpose and Objectives
e Facilitate simplified risk management planning (in terms of proactive risk reduction, but not
contingency or recovery management) for relatively simple rapid renewal projects.
e Optimize key rapid renewal project performance objectives (measures):
0 Minimize project schedule in terms of project construction completion (operations
start) date;
0 Minimize project cost in terms of total inflated cost (through construction);

@]

Minimize project disruption, in terms of total user impacts (through construction); and
0 Maximize project longevity in terms of combination of schedule, cost, and disruption
postconstruction (i.e., considering operations and replacement).
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 (postconstruction).

1.2 Background and Limitations

o Refer to SHRP 2 R09, Guide for the Process of Managing Risk on Rapid Renewal Projects (Guide)
and related training materials— for more discussion and examples.

e Uncertainty (or range) in project performance is not evaluated, only mean values which, by
themselves, would not be sufficient to establish budgets or milestones.

e Template was developed by Golder Associates Inc. (Golder) for its own use. This is a Beta version
(dated June 30, 2010) and, as such, is still under development and might contain some "bugs."
Please contact Golder if bugs are discovered so that they can be fixed in future versions. Golder
provides this version solely as a courtesy, but does not warrant that the results are correct and
cannot warrant that either the user-specified inputs are appropriate or the results will be
interpreted correctly by the user, both of which are outside of Golder's control. In using this
template, users acknowledges that they do so at their own risk, and that Golder has no liability
for such use.

1.3 General Guidance
e Project performance components are separated (refer to Chapter 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), where “risk” includes
opportunities (i.e., simply negative risks). “Total” is the combination of “base” and
“risk.”

0 “Unmitigated” (before additional risk reduction actions) versus “mitigated” (with
additional risk reduction actions).

0 “Mean” (probability-weighted average value) versus “uncertainty/range” (likelihoods of
various possible values). This template does not include assessment and determination
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of full uncertainty/range, only mean values (which by themselves would not be

sufficient for establishing budgets and milestones).

e Proactive risk reduction process (refer to Chapter 2 in the Guide):

0 Unmitigated (before additional risk reduction actions)

Unmitigated “base” assessment and performance analysis
Unmitigated “risk” identification and assessments
Unmitigated “total” performance analysis

0 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 (similar to forms in the Guide) and

automatically conduct analyses (as described in the Guide)

(0]

Load/save — load/open the template in Excel and then save under a specific project

name. Periodically resave the renamed template during use.

0 Template is Microsoft Excel workbook with following linked spreadsheets:

o

Instructions

<1."Base" Project Info>
<2a.lInitial Risks (Brainstorm)>
<2b.Risks by Category>
<3a.Rating Scales>
<3b.Unmitigated Risk Assess>
<4a.Unmitigated Risk Results>
<4b.Unmitigated Risk Ranking>
<4c.Unmitig. Risk Ranking Plots>
<5a.Risk Reduction Evaluation>
<5b.Risk Reduction Plan>
<6a.Mitigated Risk Assess>
<6b.Mitigated Risk Results>
<6c.Mitigated Risk Ranking>
<6d.Mitigated Risk Ranking Plots>

Input—required inputs (of which some are drop-down boxes) for each spreadsheet are

highlighted (in yellow shading), with other cells protected from being changed. User can

reformat specific rows (e.g., autoheight or hide if not unused) or columns (e.g., change

width) if needed (for long descriptions and for printing). Note: Must not hide first and

last rows of any section, so that hidden rows in between can be unhidden if needed.

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 the workbook is preset,

so that user simply needs to “print” worksheet or entire workbook. However, user can
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reformat specific rows (e.g., autoheight or hide if not used) or columns (e.g., change
width) if needed (for long descriptions).

1.4 Organization

This User’s Guide (in the following chapters) describes the specific input (where needed) and
associated output in each spreadsheet for the following basic components of the template
(which mirror the proactive risk reduction process described above):

2. “Base” Project Information and Performance Analysis: <1.Base Project Info>

Unmitigated Risk Identification and Assessment: <2a.lInitial Risks (Brainstorm)>,
<2b.Risks by Category>, <3a.Rating Scales>, and <3b.Unmitigated Risk Assess>

4. Unmitigated Risk Analysis: <4a.Unmitigated Risk Results>, <4b.Unmitigated Risk
Ranking>, and <4c.Unmitig. Risk Ranking Plots>

5. Risk Reduction Planning: <5a.Risk Reduction Evaluation> and <5b.Risk Reduction Plan>

6. Mitigated Risk Analysis: <6a.Mitigated Risk Assess>, <6b.Mitigated Risk Results>,

<6c.Mitigated Risk Ranking> and <6d.Mitigated Risk Ranking Plots>

Instructions are also provided as a separate spreadsheet at the beginning of the workbook (see
Figure 1), and these instructions are repeated in each spreadsheet in the workbook. An example
of a filled-in template for a specific project is provided in the Guide.
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Workbook Instructions Golder Associates®

Limitations: This protected MS Excel workbook was developed by Golder Associates Inc. (Golder) for its own use, as a companion to the "Guide for the Process of
Managing Risks on Rapid Renewal Projects” and related training materials developed by Golder under NAS/TRB SHRP2 research project R09; these materials include a
separate "User's Manual” for this template to which a user is referred. This is a Beta version (dated 30June2010), and as such is still under development and might contain
some "bugs" - please contact Golder (broberds@golder.com) if bugs are discovered so that they can be fixed in future versions. Golder provides this version solely as a
courtesy, but does not warrant that the results are correct and cannot warrant that either the user-specified inputs are appropriate or the results will be interpreted correcily by
the user, both of which are outside of Golder's control. Inusing this template, a user acknowledges that they do so at their own risk, and that Golder has no liability for such
use.

Proceed through worksheets in following order (see cautions about making changes in previous sheets):

<1. "Base" Project Info> Enter significant (simplified) project cost, schedule, disruption and "value" information per template, and specify whether traditional DBB or

<Za.lnitial Risks
{Brainstorm)>

<2b.Risks by Category>

<3a.Rating Scales>

<3b.Unmitigated Risk
Assess>

<4a.Unmitigated Risk
Results>
<4b.Unmitigated Risk
Ranking>
<4c¢.Unmitig. Risk
Ranking Plots>
<5a.Risk Reduction
Evaluation>

<5b.Risk Reduction
Plan=

<Ba.Mitigated Risk
Assess>

<Bb.Mitigated Risk
Results>

<6c.Mitigated Risk
Ranking>

<6d.Mitigated Risk
Ranking Plots>

DB project delivery - automatically generates a simple cost-loaded schedule with escalation, default extended OH rates (which can be
revised), measure of longevity (NPV of O&M and replacement cost and disruption), and "combined" project performance measure (cost,
schedule and disruption through construction, and post construction longevity). The risks will subsequently be defined relative to this "base",
and might need to be redefined if the "base" changes. Similarly, the risk management (reduction) actions might need to be re-evaluated anc
the Risk Management (Reduction) Plan changed if the "base" changes.

Enter all risks and opporunities identified through brainstorming, and specify which project activity each is most likely to occur during (and
very unlikely to occur after), and a more detailed description of each (as needed). At this time, only the nature of the event, and not its
severily, are described - severity (expressed in terms of risk factors) will be described in <3b.Unmitigated Risk Assess>.

Risks (and their detailed descriptions) from <2a.Initial Risks> are automatically carried over and listed in appropriate "category” (i.e., the
project activity during which the risk is most likely to occur, and after which it is very unlikely to occur). However, add new risks (based on
provided check list) and/or edit initial risks (including the detailed description) in this sheet to ensure comprehensive and non-overapping
set. Once a risk is edited in this sheet, the tie to <2a.Initial Risks> is broken. Hence, do not go back to change risks in <2a.Initial Risks=,
because they will not necessarily be carried over to this sheet. Can add/edit risks until start <6a.Risk Reduction Evaluation>, however
cannot move risks after start <3b.Unmitigated Risk Assess> (because would cause assessments in <3b Unmitigated Risk Assess> to
incorrectly address wrong risk), and editing risks after starting <3b.Unmitigated Risk Assess> might require reassessment of that risk.

If using mean ratings (instead of mean values) in <3b Unmitigated Risk Assess>, confirm or revise the default rating-scale information for
each factor (not needed if using mean values)before doing any assessments in <3b.Unmitigated Risk Assess>. Changes after starting
<3b.Unmitigated Risk Assess=> might require reassessment of risks.

Risks from <2b.Risks by Category> are automatically carried over, although the detailed description is not - any edits to risk register must b¢
made in <2b. Risks by Category=, which could affect <3b. Unmitigated Risk Assess>. Enter mean rating (per <3a.Rating Scales>)or mean
value for each risk factor, assuming no additional risk management. The unmitigated mean severity is determined for each risk
automatically. If the set of risks is comprehensive and non-overlapping, approximate mean values for unmitigated collective risk are also
determined automatically. Can revise assessments until start <5a.Risk Reduction Evaluation>. Changes to assessments after starting
<5a.Risk Reduction Evaluation>, e.g., updates, might require redoing <5a.Risk Reduction Evaluation> and <5h.Risk Reduction Plan>,
because the effectiveness might change.

The unmitigated collective risks (from <3b. Unmitigated Risk Assess™) are detemined automatically and combined with the base factors
(from <1.Base Project Info>) to automatically determine approximate mean values of unmitigated total project performance.

The ranking of the identified risks and opportunities (based on their unmitigated mean severity from <3b.Unmitigated Risk Assess>) is
automatically determined.

The ranking of the identified risks and opportunities (based on their unmitigated mean severity, from <4b.Unmitigated Risk Ranking=) is
automatically plotted.

Initially (premitigated/pre-updated) ranked risks and opportunities from <4b.Unmitigated Risk Ranking> must be manually carried over (the
current rankings are shown in this sheet); once entered, their properties will be automatically carried over. Enter the candidate actions for
each critical risk (both immediate and contractual, first from brainstorming and then from provided check lisf), and enter the cost-
effectiveness factors for each. The cost-effectiveness of each candidate will be automatically determined. Select the most cost-effective
action for each risk, with the default being "no action". The assessments can be revised until start <5b.Risk Reduction Plan>; changes after
starting <5b.Risk Reduction Plan> might change the ranking of the actions.

The selected (most cost-effective) set of actions to address the set of risks from <5a.Risk Reduction Evaluation> must be manually carried
over (the currently selected actions are shown in this sheet, listed in rank order based on cost-effectiveness); once entered, their properties
will be automatically cartied over. Add implementation details.

The risks and their unmitigated factors are automatically carried over from <3b.Unmitigated Risk Assess>, and combined with the assessed
effectiveness of the selected risk reduction actions (from <5b.Risk Reduction Plan>), to automatically determine the mitigated mean severity
for each risk. If the set of risks is comprehensive and non-overlapping, approximate mean values for mitigated collective risk are also
determined automatically.

The residual collective risks forthe Risk Reduction Plan (from <5b.Risk Reduction Plan>) are determined automatically and combined with
the initial base factors (from <1.Base Project Info>), the unmitigated risk factors (from <3b.Unmitigated Risk Assess>), and risk
management factors (from <5a.Risk Reduction Evaluation>) to aut tically determine appr te mean values of mitigated total project
performance.

The ranking of the identified risks and opportunities (based on their mitigated mean severity from <6a.Mitigated Risk Assess=) is
automatically determined.

The ranking of the identified risks and opportunities (based on their mitigated mean severity, from <6c.Mitigated Risk Ranking=) is
automatically plotted.

Yellow-shaded cells are input cells; all others are protected and/or hidden to prevent inadvertent changes, which could produce misleading

results

Comments: Additional information is provided in spreadsheets through embedded comments, denoted by small red triangle in upper right
corner of a cell and exposed when mouse moves over that cell.

Printing . Only relevant information is printed for each spreadsheet (print area is pre-set). However, can reformat rows (or columns or even
individual cells), e.g., to show wrapped text or hide unused rows. Generally, only need to print latest spreadsheet (relevant info from previous
spreadsheets is generally incorporated), but can print entire workb ook if desired for complete report.

Figure 1. <Instructions>.

4
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2. “Base” Project Information and Performance Analysis: <1.Base Project

Info>
e Refer to Chapter 4 in the Guide
e Spreadsheet <1.Base Project Info> (Figure 2)

2.1 Inputs
In spreadsheet <1.Base Project Info> (Figure 2):

e Enter <project name> and select <project delivery method, either Traditional Design/Bid/Build
(D/B/B) or Design/Build (D/B), from drop-down box>. Each project delivery method
subsequently references a different simplified flowchart, as shown in Figure 2, which is carried
throughout the rest of the analysis. Each project is divided into the following activities
(regardless of project delivery method, which only affects the sequence of these activities):

0 Planning
Scoping
Design funding
Preliminary design/environmental process
Environmental permits
ROW/utility/RR funding
ROW/utilities/RR
Final design
Construction funding
Procurement
Construction

O O 0O 0b OO0 0o o o oo

Operations
0 Replacement
e Enter project base schedule factors:

0 <mean durations in months or mean milestone dates> for each activity in relevant
simplified flowchart (note that funding activities are expressed as milestones, whereas
the other activities are expressed as durations)

0 <lags, in months> for specific activities, depending on which flowchart is relevant

= Traditional D-B-B, which tends to be linear/sequential

— E-lag (remaining) after finish of ROW Fund to finish of
ROW/Utilities/RR

= Design—Build, which tends to overlap/accelerate

— A -lag (remaining) from finish of Environmental Permits to B - lag
(remaining) to finish of Procurement

— C-lag (remaining) from finish of Environmental Permits to D - lag
(remaining) to finish of ROW/Utilities/RR

— E - lag (remaining) after finish of ROW Fund to finish of
ROW/Utilities/RR

— F-lag (overlap) from finish of ROW/Utilities/RR to start of
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— G- lag (non-overlap) after start of Final Design to start of Construction
and H - lag (remaining) after finish of Final Design to finish of
Construction
— |- lag (remaining) after finish of ROW/Utilities/RR to finish of
Construction
— J—lag (remaining) from finish of ROW/Utilities/RR to K — lag (remaining)
to finish of Procurement
e Enter <project base cost factors, in mean uninflated Smillion> for each activity in relevant
simplified flowchart
e Enter <project base disruption factors, in mean million lost hours> for each activity in relevant
simplified flowchart
e Enter <inflation rates, in mean average %/year from reference start date through midpoint of
relevant activities in relevant simplified flowchart> for following activities (note that operations
and replacement are covered separately under longevity trade-offs):
0 Engineering (including planning, scoping, preliminary design/environmental process,
environmental permits, final design, and procurement)
0 ROW/Utility/RR
0 Construction
e Enter <extended OH rates, in mean average uninflated dollars per month critical path delay> or
accept default values (if default value not overridden) for following phases:
0 Preconstruction (default value = average agency preconstruction "burn rate" = agency
baseline preconstruction engineering cost/preconstruction duration)
0 Construction [default value = average agency construction burn rate {= agency baseline
construction engineering cost/construction duration) plus compensable contractor OH
(= 5% of contractor construction cost/construction duration)]
e Enter “trade-offs” to determine longevity and severity:
0 Enter <disruption value, in terms of mean average current uninflated dollars per lost-
hour, to determine user costs>
0 Enter <schedule target, in terms of planned construction completion date> and
<schedule value, in terms of current uninflated Smillion per month change in
construction completion date>
O Enter <net postconstruction discount rate, in terms of %/year, to determine net present
value (NPV) of longevity at end of construction> and <longevity value, in terms of year-
of-expenditure dollars (YOES) per NPVS, to determine equivalent inflated cost of
longevity> or accept default value of 1.0 (if default value not overridden).

2.2 OQutputs
In spreadsheet <1.Base Project Info> (Figure 2):
e The project delivery method (and relevant project flowchart) and the associated base factor
assessments (i.e., regarding cost, schedule, disruption, inflation, extended overheads and trade-
offs) for the project are documented.
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e The base project performance is automatically determined:

O Project base schedule, in terms of mean early start and end dates and float (in months)
for each activity in relevant simplified flowchart, and key project base mean milestone
dates (i.e., for advertisement, end of construction, and replacement)

0 Project base cost, in terms of both mean uninflated and inflated millions of dollars,
through construction and postconstruction

0 Project base disruption, in terms of mean million lost hours, through construction and
postconstruction

0 Project base longevity (i.e., combination via specified trade-offs of mean
postconstruction schedule, cost, and disruption), in terms of mean NPV millions of
dollars at end of construction

0 Project base combined performance (i.e., combination via specified trade-offs of mean
schedule, cost, and disruption through construction, and mean longevity), in terms of
mean equivalent inflated millions of dollars.
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"Base" Project Info

Directions : Enter project name, project delivery method (from drop down list), verified "base" project cost/schedule/disruption information (by major project flowchart activity, as shown), and inflation ratesfradeoffs. See separate "User's Manual"
for additional discussion of schedule lags

Yellow-shaded cells are input cells
Other cells are protected/hidden and should not be modified (exXcept by someone who has reason and understands the spreadsheet) to prevent inadvertent mistakes that could cause misleading results

:Pij:ICt Nal‘»‘“l:: g e . — T - Traditional Enviro I\é?ltazsl}er;é(uiung)l?r%er finish 6TROW FURd o finish
roj Delive 0d: radiiona roject start dateJror schedule and escalaion : H H 2 SFROW/Utilities/RR
; " Note: "aasje"iswimoutmnungmy(urschedulerloat) DES|gn/B|d/BUIId (D/B/B Permits
Aclivity Base Cost msr::;n (M] Base Duration | Lag |Lag  [Base Early Start | Base Early End Float Base Cost Time 3 Enviro
- (master list) (unescM) hrs) (months) | Label |(mos) :7;1900 T;mu (muUnEIhs) $(5c$"’ﬂ P H — Prac, Final PraGitE= Constitic- )<'> Opera- @ Replace-
S:Dﬂpr:?gg R i Foretolom I B ping Prel_lm Design ment tion tions ment
Design Funding I [IN1] Notes: 1,2,3 = funding Design
Prelim Design/Env Proc 1/0/1900 1/0/1900 [i1] § - 4 =project delivery ®\<E>®
Environmental Permits 1/0/1900 1/0/1900 0.0 $ - S =replcement
ROWULIRE Funding E I oo Enviro Proc = Environmental Process ROW,
ROWULI/RR 1/0/1900 1/0/1900 0.0 $ - Util, RR = Utilitiss, Railroad Util, RR
Final Design 1/0/1900 1/0/1900 0.0 $ -
Construction Funding [ 0.0 Motes; <x> = lag
Procurement 1/0/1500 10Mso0) 00 $ - DESIgn/BUIld (D/B) Enviro D/E Final £ -lag(remaining after finish of ROW Fund to finish
Construction 1/0A1900 1/0A1900 0. $ - Permits 4 Design Of ROW Utilities/RR
subtetal 3 = 00 T 3 = \ F*éafgcluu"\ﬁrrlza&):’r‘um finish of ROW) UtIRR to start
Cperations 1/0/1900 1/0/1900 i} $ - Time 2 Enviro ZCsehl” 2B <G> <M
Replacement 1/0/1900 1/0/1900 0.0 $ -
subtotal $ = 00 $ | —orgevy e I $ = Planning |3 Scoping Proq, Procure- D/B Cpnf &> O_pera— & Replace-
Total 5 o0 5 - T [ 7oriso0 | 1000 | 1011900 | § - ETE|_”“ ment struction tions ment
combingd (B adl date end of CN replacement . = i esign . .
Mean Al Costintation Ram gy : 1 o e "\ e, e Sl S s
Engr incl Planning, Scoping, Prelim DesigrEnviranmental Process, Final Design, Environ Permits & Pmcuremﬁn:t | —lag {remaining) from finish of Enviranmental Permits to D -
ROW/Uility/RR replacement lag [remaining] to finish of ROW,/ULiL/RR
Construction incl Construction, Operations (& Maintenance), and Replacement Enviro Proc = Environmental Process ROW, G[_r‘:ié:::;\;z:ﬂ::;f"D:[::a‘ngzgaI"D;Sf‘ﬁ:;f;;?::;fmf;;mm FREHRISE
Util, RR = Utllities, Railroad Util, RR I-1ag {rermaining) after finch oF HOVW/UR/RR T finish of Cance betion
Extended OH Rates (unesc SMimonth 1~ lag (remaining) from finish of ROW/Util/RR to K - lag (remaining) to finish of
Preconstruction[§ - |Average agency pre-construction "bum rate” (= agency baseline pre-construction engr cost/ preconstruction duration) - calculated defaultvalue can be revisED——— Procurement
Construction[$ - JAverage agency construction "bum rate" (= agency baseline construction engr cost / construction duration) plusgompensable contractor OH (= % of contractor construction OH cost / construction duration) - calculated default value can be revised
Values for combining consequences
Disruption Yalue $M/M-hr) to combine disruption with cost (NPY value)
Schedule Target (date) target date for start of operations
Schedule value (BM/ma) to combine schedule (difference from target date) with cost (NP value)
Net Discount Rate (%A to determine "longevity" from Q&M and replacement cost and disruption
Longevity Valug (EM/SEMupy) 1.00]ta combine "longevity" with cost (NP valLe) - default value can be revised

From <Instructions>:

Erter sigrificant {simplified) project cost, schedule, disruption and "walue" information per template, and specify whether traditional DBB or DB project delivery - automatically generates a simple cost-loaded schedule with escalation, default extended OH rates (which can be revised), measure of
longevity (MPY of O&M and replacement cost and disruption), and "tombined” project perarmance measure (cost, schedule and disruption through construction, and post construction langevity). The risks will subsequently be defined relative to this "base”, and might need to be redefined i the
"base" changes. Similarky, the risk management (reduction) actions might need to be re-evaluated and the Risk Management (Reduction) Plan changed if the "base" changes

Figure 2. <1.Base Project Info>.
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3. Unmitigated Risk Identification and Assessment: <2a.Initial Risks
(Brainstorm)>, <2b.Risks by Category>, <3a.Rating Scales>, and
<3b.Unmitigated Risk Assess>

Refer to Chapters 5 and 6 in the Guide
Spreadsheets <2a.lnitial Risks (Brainstorm)> (Figure 3), <2b.Risks by Category> (Figure 4),
<3a.Rating Scales> (Figure 5), and <3b.Unmitigated Risk Assess> (Figure 6)

3.1 Inputs

In <2a.Initial Risks (Brainstorm)> (Figure 3), enter <descriptive title> and <description> for each
risk (up to 100, identified through brainstorming, considering current plans without additional
risk management) in random order, and then enter their “category” (select <flowchart activity,
from drop-down box> during which they are most likely to occur and unlikely to occur after).
Unused rows (except the last) can be hidden.
In <2b.Risks by Category> ( Figure 4), edit categorized risks, which have been automatically
carried over from <2a.Initial Risks (Brainstorm)>, for example, by comparing with checklist in the
Guide, to ensure comprehensive and nonoverlapping set in each category (up to maximum
number per category, for example, 15 for most categories, 20 for Procurement, 25 for
Construction, and 10 for Funding). Can edit <descriptive title> and/or <description>, by either
simply typing over or first copying and pasting special (values); however, such editing breaks the
link with <2a.Initial Risks (Brainstorm)>. Can also add risks by simply typing <descriptive title>
and <description>, overriding the equations that carry them over from <2a.Initial Risks
(Brainstorm)>. Similarly, can delete risks by simply deleting <descriptive title> and <description>,
although unless replaced there will be a gap in the risk numbering. All changes in <descriptive
title> and/or <description> must be made in this sheet; these are carried forward throughout
the rest of the workbook (by item number, e.g., PL1).
In <3b.Unmitigated Risk Assess> (Figure 6), for each risk (which have been automatically carried
over from <2b.Risks by Category>), enter risk factor assessments (either <mean values> or
<ratings, from drop-down box>, per predefined rating scales in <3a.Rating Scales> (Figure 5),
and <affected activity, from drop-down box>) before any additional risk management:
0 Unmitigated probability of that risk event occurring
0 Unmitigated mean cost impact (and affected project activity) if that risk event occurs, in
terms of uninflated millions of dollars
0 Unmitigated mean schedule impact (and affected project activity) if that risk event
occurs, in terms of months of delay in affected activity (regardless of whether it is on
critical path)
0 Unmitigated mean disruption impact (and affected project activity) if that risk event
occurs, in terms of million lost hours
In <3a.Rating Scales> (Figure 5), if rating scales are used in <3b.Unmitigated Risk Assess> (Figure
6), enter <value> in appropriate units for each unique range end point. For cost impact,
disruption impact, and severity, default values are tied (as specified percentages) to base costs,
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base disruption and base severity (actually combined performance), either from <1.Base Project
Info> (Figure 2) or overridden; however, these can be overridden by simply typing in specific
values (although this breaks the link to those base values). Common default values are also
provided for schedule impacts and probabilities; these default values can also be overridden by
simply typing in specific values.

3.2 Outputs
e In <2b.Risks by Category> (Figure 4), the risks (by category) are documented. Unused rows
(except first and last in each category) can be hidden.
e In <3b.Unmitigated Risk Assess> (Figure 6):

0 The unmitigated risk factor assessments (in either mean values or ratings, per
predefined rating scales in <3a.Rating Scales> (Figure 5) for each identified risk are
documented

0 The unmitigated mean change in combined project performance or “severity” (mean
values or ratings, per predefined rating scales in <3a.Rating Scales> (Figure 5, in terms of
equivalent inflated millions of dollars) is automatically determined for each identified
risk (ratings are used if any of the risk factors are expressed as ratings), and the
identified risks are ranked on that basis

0 The sums (over all risks) of the mean performance measures (e.g., direct cost) are also
determined automatically for each category, as well as over all categories (note that
although informative, these sums would not be adequate to establish
budgets/milestones/contingencies)

0 Unused rows (except first and last in each category) can be hidden.
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Risks and Opportunities - Initial List of Items Golder Associates®

Directions: Through brainstorming, identify risks in any order (short title/description) in Column B, identify which major activity (from pre-selected list) each is most likely to occur during (and
very unlikely to occur after) in Column C, and add more detailed description (as desired) in Column D. Can reformat rows (or columns or even individual cells), e.g., to show wrapped text or
hide unused rows (bright yellow only) (e.g., for printing).

Yellow-shaded cells are input cells

Other cells are protected/idden and should not be modified (except by someone who has reason and understands the spreadsheet) to prevent inadvertent mistakes that could cause misleading results.

<Project Name>

Activity Description
[temn Risk or Opportunity (from list}) (possible non-"base" scenarios - causes and consequences)
1
2
100

From <Instructions>:
Enter all risks and opportunities identified through brainstorming, and specify which project activity each is most likely to occur during (and very unlikely to occur after), and a more detailed description of each (as needed). At this
time, only the nature of the event, and not its severity, are described - severity (expressed in terms of risk factors) will be described in <3b.Unmitigated Risk Assess>.

Figure 3. <2a.lnitial Risks (Brainstorm)> showing only first two and last risk items.

11
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Risks and Opportunities - Items by Categories

Motfe: Risks from <2a.Initial Risks> are automatically carmied over and listed in the appropriate "category” (i.e., the project activity during which the risk is most likely to
occur, and after which it is very unlikely to occur). Need comprehensive and non-overapping set of risks.

Directions : Add additional risks in first "#NA" in each category if desired and edit risks camried over from <2a.Initial Risks> (over-write equations in "Risk or Opportunity" in
Column B andfor "Description” in Column D; "Initial ltem" in Column C will show whether this was an initial risk or a new risk). Can reformat rows (or columns or even
individual cells), e.g., to show wrapped text or hide unused rows (bright yellow only) {e.g., for printing).

Yellow-shaded cells are input cells
Cther cells are protectedshidden and should not be modified (except by someone who has reason and understands the spreadsheet) to prevent inadvertent mistakes that could cause misleading results

<Project Name>

Risk Register

Risk or Opportunity (by category) Initial Description
Item (see checklist for other potential risks) Item (possible non-"hase™ scenarios - causes and consequences)
PL |Planning Risks
PL1 |#N/A #NIA[ENA
PL15 [#N/A M [EMA
SC_|Scoping Risks
SC1 [#N/A N |ENA
SC15 [#NIA #ra [ENA
PD |Preliminary Design / Environmental Process Risks
PD1 |#N/A HNAAJENAA
PD25 |#N/A #hs [ENA
EP __|Environmerntal Permits Risks
EP1 |#N/A HNAJENA
EP15 |[#N/A #ha [ENA
RU | ROW/ULility/RR/etc Risks
RU1 [#N/A HNAAJENA
RU1E [#N/A #a [ENA
FD |Final Design Risks
FD1_|#N/A HNEA|ENA
FD15 |#N/A N |ENAA
CP | Procurement Risks
CP1 [#N/A HNAAJENA
CP20 |#N/A HNAA[ENAA
CN _[Construction Risks
CN1_|#N/A AN JENA
CIN25 [#N/A HNAENA
OM |Operations Risks
OM1_|#N/A T
OM15 [#N/A HNAAJENA
RFP _|Replacemernt Risks
RP1_|#N/A #rn [EMA
RP15 |#N/A HNAAJENA
FN | Funding Risks
FN1 _|#V/A #hn [ENA
FN10 |#N/A HNAA JENA

From <Instructions>:

Risks (and their detailed descriptions) from <2a Initial Risks> are automatically carried over and listed in appropriate "category” (i e., the project activity during which the risk is most likely to occur, and after
which it is very unlikely to occur). However, add new risks (hased on provided check list) andfor edit initial risks (including the detailed description) in this sheet to ensure comprehensive and non-overlapping
set. Once anskis edited in this sheet, the tie to <2a.Initial Risks> is broken. Hence, do not go back to change risks in <2a Initial Risks=>, because they will not necessarily be camied overto this sheet. Can
add/edit risks until start <5a.Risk Reduction Evaluation®=, however cannot move risks after start <3b Unmitigated Rislk Assess> (because would cause assessments in <3b Unmitigated Risk Assess> to
incomectly address wrong risk), and editing risks after starting <3b Unmitigated Risk Assess> might require reassessment of that nsk.

Figure 4. <2b.Risks by Category> showing only first and last risk items in each category.
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Rating Scale Definitions for Risks and Opportunities (if Rating Scales are used in "3b.Unmitigated Risk Assess") Golder Associates®

Note: This table is set up for the most commoenly-assessed impacts: changes in unescalated direct cost, direct schedule and direct disruption. However, other impacts (e.qg., injuries) are
possible. Any structural modifications to this table will have impacts on other sheets in this Workbook. Default values are already entered.

Directions : Enter values for each range and asscciated "base" (if range is expressed as % of base) in the table below if want to change from default values. Can reformat rows (or columns or
even individual cells). e.g., to show wrapped text or hide unused rows (e.g., for printing).

Yellow-shaded cells are input cells
Other cells are protected/hidden and should not be modified (except by someone who has reason and understands the spreadsheet) to prevent inadvertent mistakes that could cause misleading results.

<Project Name>
Impacts if Event Occurs Probability of Event Occurring Severity
Cost Change Schedule Change Disruption Change {0=impossible to 1=guaranteed) {equivalent escalated $ million)
{current unescalated $ million) {months) {million person-hours lost)
Ranges Lovwshd | Highend Ranges Low High Ranges Low High Loiand High Ranges Lowtin |Miahend
(absolute or (absolute or| end of | end of | {absolute or | end of | end of Ranges end of |(absolute or
of range | of range of range of range | of range
Rating base %) base %) range | range base %) range | range range base %)
VH >25% 0.0 0.0 >12 12 24 >25% 0.0 0.0 0.7 to 1.0 (1:1) 0.7 1.0 >25% 0.0 0.0
H 10 to 25% 0.0 $ - 4t012 4 12 10 to 25% 0.0 0.0 0.4 to 0.7 (2:3) 0.4 0.7 10 to 25% 0.0 $ "
3to 10% 0.0 $ - 1tod 1 4 3to 10% 0.0 0.0 0.2 to 0.4 (2:5) 0.2 0.4 3to 10% 0.0 $ -
L 1to 3% 0.0 $ -] 0.25to1 0.25 1 1to 3% 0.0 0.0 0.05 to 0.2 (1:5) 0.05 0.2 1to 3% 0.0 $ -
VL 0to1% 0.0 $ -| 0to0.25 0 0.25 0to 1% 0.0 0.0 0.0 to 0.05 {1:20) 0.0 0.05 0to 1% 0.0 $ w2
-VL -1 to 0% 0.0 $ -] -0.25to0 0 -0.25 0 -1 to 0% 0.0 0.0 -1 to 0% 0.0 $ -
-L -3to 1% 0.0 $ -| -1to-0.25 -1 -0.25 -3to 1% 0.0 0.0 -3to-1% 0.0 $ -
-M =10 to -3% 0.0 $ - -4 to -1 -4 -1 -10 to -3% 0.0 0.0 -10to -3% 0.0 $ -
-H -25 to -10% 0.0 $ -| -12to-4 12 -4 -25 to -10% 0.0 0.0 -25to -10% 0.0 $ -
-VH <-25% 0.0 $ - <12 -24 -12 <-25% 0.0 0.0 <-25% 0.0 $ -
Base: 4] 0 0 0.0

From <Instructions>:
If using mean ratings (instead of mean values) in <3b.Unmitigated Risk Assess=>, confirm or revise the default rating-scale information for each factor (nct needed if using mean values) before
doing any assessments in <3b.Unmitigated Risk Assess>. Changes after starting <3b.Unmitigated Risk Assess> might require reassessment of risks.

Figure 5. <3a.Rating Scales>.
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Risks and Opportunities - Unmitigated Expected (Mean) Ratings or Values

Note: Risks from <2b Risks by Category= are automatically carried over Refer to <2b Risks by Category= for detailed descriptions of risks

Directions: For each risk, enter either mean ratings (per the rating scales in <3a.Rating Scales =) or the mean value for each risk factor, bt not both or "errar will occur (colurmns C/D, FAG, 1K and N/O),
and specify which project activity is affected (columns [, M, and Q); must specify activity if enter impact, or "emror” will cccur. The resulting "severity" or mean rating or value for each risk (in terms of
equivalent escalated cost), and the assaciated ranking based on that severity, is determined automatically (column R and 5, respectively). If the set of risks are comprehensive and non-overlapping, very
approximate mean values for collective cost, schedule and disnuption risk are determined automatically (as subtotals and totals, in purple-shaded cells); because anly mean values are used, any carrelations
amcng factors can be ignored.  Edit risks and their description in <2h, Risks by Category >, However, can change risk factors in this sheet as new information becomes available - document/date change by
inserting/editing comment. Can reformat rows (o colurnns or even individual cells), &.g., to show wrapped text or hide unused rows (bright vellow only) (e.g., for printing).

Yellow-shaded cells are input cells Purple-shaded cells are approx project risks (subtotal of risks in category)

Other cells are protectedidden and should not be modified (except by someone who has reason and understands the spreadshest) to prevent inadve rtent mista kes that could cause misleading results.

<Project Name>

Unmitigated Risk Register
Probability of Assessed Impacts (if occur) i
DCC'-‘"E"CF Mean Direct Cost Change| Mean Duration Changeto | Mean Disruption Change Seveearrily Risk
0to 1_, or rating | (unesc $M, or rating per | Schedule Activity (months, | (million person-hours lost, (escal $M Ranking
per rating scale”) rating scale*!. . or rating per rating s.c.ale*! or rating per rating s.c.ale*! oF rating! {based on
- z = @ Activity i =4 Activity = = Activity per rating Lot la!
Risk or Opportunity 3 = 3 £ | Affected E = Affected ] = Affected scale’) severity)
item | (see <2b.Risks by Category> for detailed description) £ & S [ & | fromlist) £ | & (fromiist) £ | £ | (fromlist
PL_|Planning Risks 0.00 0.00 0.00 0.00 1
PLT [&#hia 0.00 H#l/A
PL1S [#NA 0.00 A
SC |Scoping Risks 000 0.00 0.00 0.00 1
SCT [#NA 0.00 H#IA
SCT5 [#NA 0.00 A
PD_|Preliminary Design ” Environmental Process Risks .00 0.00 0.00 1000 1
PO [#NA 0.00 H#IA
PD25 |#hrA 0.00 A
EP |Environmental Permits Risks 0.00 0.00 0.00 0.00 1
EPT [#N/ 0.00 A
EP15 |#NA 0.00 A
RU |ROW/Litility/RR/etc Risks 0.00 .00 .00 0.00 1
RUT [#NA 0.00 E
RU1ES [#NA 0.00 H#IA
FD _|Final Design Risks 0.00 .00 0.00 0.00 1
FDT_[#NA 0.00 H#IA
FD15 |#hiA 0.00 A
CP |Procurement Risks 0.00 0.00 0.00 0.00 1
CP1 [#NA 0.00 A
CP20 |#NA 0.00 H#IA
CN _|Construction Risks 0.00 .00 0.00 0.00 1
CNT [#ENA 0.00 A
CNZ5 [#NA 0.00 A
OM |Operations Risks 0.00 0.00 0.00 0.00 1
O 1 [#NA 0.00 H#IA
O 15 [#hA 0.00 H#IA
RP_|Replacement Risks 0.00 .00 0.00 0.00 1
RPT[#NGA 0.00 A
RP15 [#hA 0.00 A
FN |Funding Risks 0.00 0.00 0.00 0.00 1
FINT [#NA 0.00 #lIA
FINTO J#NA 0.00 A
TOTAL (if comprehens ive and non-overiapping s et of risks) 0.00 0.00 0.00 0.00

From <Instructions>:

Rigks from <2b Risks by Category= are autoratically carried over, although the detailed description is not - any edits to risk register must be mads in <2b. Risks by Category>, which could affect <3b. Unmitigated Risk Assess». Enter
mean rating (per <3a.Rating Scales=) or mean value for each rigk factor, assuming no additional risk management. The unmitigated mean severity is determined for each risk automatically. If the set of risks is comprehensive and non-
overlapping, approximate mean values for unmitigated collective risk are also determined automatically. Can revise assessments until start <5a Risk Reduction Evaluation>. Changes to assessments after starting <5a Risk Reduction
Evaluation=, e.q., updates, might require redoing <5a Risk Reduction Evaluation= and <5b.Risk Reduction Plan>, because the effectiveness might change

Figure 6. <3b.Unmitigated Risk Assess> showing only first and last risk items in each category.
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4. Unmitigated Risk Analysis: <4a.Unmitigated Risk Results>,
<4b.Unmitigated Risk Ranking>, and <4c.Unmitig. Risk Ranking Plots>

Refer to Chapters 6 and 7 in the Guide
Spreadsheets <4a.Unmitigated Risk Results> (Figure 7), <4b.Unmitigated Risk Ranking> (Figure
8), and <4c.Unmitig. Risk Ranking Plots> (Figure 9)

No inputs; only the following outputs:

In <4b.Unmitigated Risk Ranking> (Figure 8), the unmitigated identified risks are automatically

presented in rank order (based on mean severity from <3b.Unmitigated Risk Assess> (Figure 6),

separately for risks and for opportunities. Unused rows (except the last) can be hidden.

In <4c.Unmitig. Risk Ranking Plots> (Figure 9), the top 20 unmitigated identified risks are

automatically plotted in rank order (based on mean severity from <3b.Unmitigated Risk Assess>;

see Figure 6), separately for risks and for opportunities.

In <4a.Unmitigated Risk Results> (Figure 7), the unmitigated mean project performance is

automatically determined (based on the unmitigated risk factor assessments in <3b.Unmitigated

Risk Assess> (Figure 6) and on the base factor assessments in <1.Base Project Info> (Figure 2) in

similar terms as for the base mean project performance (in <1.Base Project Info>; see Figure 2):

0 Project unmitigated “total” schedule, in terms of mean early start and end dates and float
(in months) for each activity in relevant simplified flowchart, and key project unmitigated
total mean milestone dates (i.e., for advertisement, end of construction, and replacement)

0 Project unmitigated total cost, in terms of both mean uninflated and inflated millions of
dollars, through construction and postconstruction

0 Project unmitigated total disruption, in terms of mean million lost hours, through
construction and postconstruction

0 Project unmitigated total longevity (i.e., combination via specified trade-offs of mean
postconstruction schedule, cost, and disruption), in terms of mean NPV millions of dollars at
end of construction

0 Project unmitigated total combined performance (i.e., combination via specified trade-offs
of mean schedule, cost, and disruption through construction, and mean longevity), in terms
of mean equivalent inflated millions of dollars

Note: Mean total project performance is approximate, depending on whether the risk register is
comprehensive and nonoverlapping, and should not be used to establish
budgets/milestones/contingencies.
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Expected Value of Unmitigated Project Performance Golder Associates®

Note: [fthe set of risks are comprehensive and non-overlapping, very approximate mean values for "unmitigated” (i.e., without additional Risk Management) collective cost, disruption
and schedule risk are determined automatically (as subtotals and totals); because only mean values are used, any correlations among factors can be ignored. The mean value
generally has about 50-60% chance of not being exceeded (depending on "skewness" of the distribution, e.g., & normal or Gaussian distribution has 50% chance); hence, a higher
value should be budgeted to have a higher confidence of not being exceeded. However, additional Risk Management (see <6b.Mitigated Risk Results=) will generally reduce the
budget required.

Directions: Can read the approximate mean values for unmitigated project performance. Can reformat rows (or columns or even indiviudal cells), e.g., to show wrapped text or hide
unused rows (e.g., for printing).

Yellow-shaded cells are input cells (none on this sheet)

Other cells are protected/hidden and should not be modified (excepl by someone who has reason and the sp 1eet) to prevent inadvertent mistakes that could cause misleading results.

<Project Name>

Proj Delivery Method: Traditional D/E/B Project start date:] 1/0/1900 |for schedule and escalation
"Base” {without contingency or schedule float) "Rigk" (additional to Base) "Total" (Base + Risk)
Activity Burser Birse sk Total Total
B Cost Disruption | Duration Lag  [Baselag  [Risk Cost Disruption  [Risk Delay Total Cost Disruption Duration | Total Early Start | Total Early End Total Fleat Total Cost

(master list) (nescsm) | (hrs) | (momths) | label |(mos) funescid) | (M-hrs) (months)  J(umeses) (vhrs) | (months) Date Date (months) (esciM)
Planning 5 - 00 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1800 0.0 5 -
Scoping $ - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1900 0.0 $ -
Design Funding 0.0 1/0/1900 0.0
Prelim Design/Env Proc b - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1900 0.0 b -
Environmental Permits 3 - 00 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1800 0.0 5 -
ROW/ULYRR Funding E 0.0 0.0 1/0/11900 0.0
ROW/ULIVRR $ - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1900 0.0 $ -
Final Design 5 - 00 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1800 0.0 5 -
Construction Funding 0.0 1/0/1900 0.0
Procurement 3 - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1900 0.0 5 -
Construction 5 - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1900 0.0 3 -
subtotal 5 - 0.0 $ - 0.0 ] - 0.0 $ -
Operations 5 - 0o 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1800 0.0 5 -
Replacement $ - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/011900 1/0/1900 0.0 $ -
subtotal $ - 0.0 $ - |-—longevity ($) | § - 0.0 S - 0.0 0.0 B - |~longevity ($) S -
Total H - 0.0 S - -Hl 0.00 0.0 S - 0.00 0.0 E - 1/0/1900 | 1/0/4900 1/0/1900 H -

fcombined (Sh) {combined (SM) { combined ( {ad date end of CM {replacement
Mean Annual Cost Inflation Rate (%ufyr)
Engr 0.0%]incl Planning. Scoping. Prelim Deslgn/Environmental Process. Final Design. Environmental Permits & Procurement
ROW/ULility/R R 0.0%]
C 0.0%|incl Construction, Operations (& Maintenance), and Replacement
Extended OH Rates (unesc $M/month)
P ion 0.00|Average agency pre-consiruclion "burn rate” (= agency baseline pre-construction engr cost /p i ion) - default value can be revised
Average agency construction "burn rate" (= agency baseline construction engr cost / construction duration) plus compensable contractor OH (= % of contractor construction OH
Construction 0.00|cost / construction duration) - calculated default value can be revised
Values for combining consequences
Disruption Value (SMM-hr 0.00|to bine disruption with cost (NPV value)
Schedule Target (date) 1/0/1900|target dale for start of operations
Schedule Value (SM/mo) 0.00to combine schedule (difference from target date) with cost (NPV value)
Net Discount Rate (%/yr) 0.0%|to determine “longevity® from O&M and replacement cost and disruplion

Longevity Value (SM/SMq, ) 1.00]to combine “lengevity” with cost (NPV value) - default value can be revised

From <Instructions>:

The unmitigated collective risks (from <3b. Unmitigated Risk Assess>) are determined automatically and combined with the base factors (from <1.Base Project Info>) to automatically determine approximate mean values
of unmitigated total project performance.

Figure 7. <4a.Unmitigated Risk Results>.
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Risks and Opportunities Ranked Separately by Unmitigated Mean Severity Rating or Value

Nofe: Risk assessments from <3b Unmitigated Risk Assess> are automatically camried over and ranked separately for risks and opportunities by mean severity. Referto <2b.Risks by Category>= for detailed descriptions of each risk, to

<3b.Unmitigated Risk Assess= for risk factor assessments, and to <3a Rating Scales> for definition of severnty scale. Total project niskis not the sum of the individual nsks because of schedule delay overlaps among multiple nisks
Directions : Read the ranked risks and opportunities (ranked based on their mean severity if considered by itself). Can reformat rows (or columns or even individual cells), s.g., to show wrapped text or hide unused rows { bright vellow anly ) {e g., for

printing).

Yellow-shaded cells are input cells (none on this sheet)

Other cells are protected/hidden and should not be modified (except by someone who has reason and understands the spreadsheet) to preventinadvertent mistakes that could cause misleading results

<Project Name>

Unmitigated Opportunity Ranking

From <Instructions>:

The ranking of the identified risks and oppaortunities (based on their unmitigated mean severity from <3 Unmitigated Risk Assess=) is automatically determined

Figure 8. <4b.Unmitigated Risk Ranking> showing only first and last ranked risk items.
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Unmitigated Risk Ranking
Risk Percentage of Sum Mean Severity Oppor- | Percentage of Sum Mean Severity
Rank of Postive Mean ltem Risk Title (Equiv. Inflated tunity of Negative Mean Item Opportunity Title (Equiv. Inflated
Severities (%) $M) Rank Severities (%) $M)
1 #EMIA /A #NIA DA 1 #MIA ENA ENIA ENIA
100 H#MIA #NIA #NIA HIA 100 #NIA #NA F#NMA #NIA
total 0.00% 0.00 total 0.00% 0.00
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Bar Chart (Tornado Diagram) for Unmitigated Risk Ranking Golder Associates”

Note: Linked to <4b.Unmitigated Risk Ranking>. Directions: Can manually reformat severity scale and other elements as needed (e.g., data labels)

<Project Name>
Unmitigated Mean Severity Unmitigated Mean Severity
{in equivalent inflated 5 million) {in equivalent inflated -$ million)
0.0 o Egﬁnt 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 °"£O°”““"‘E,E"e“t 0 0 0.4 0.5 06 07 0.8 0.9

#N/A HN/A

#N/A HN/A |
H#N/A #N/A 1
HN/A #N/A |
HN/A #N/A |
#N/A #N/A |
HN/A HN/A |
#N/A o
HN/A s |
HN/A a |
#NA A |
#N/A an
#N/A aa
#N/A |
HN/A s
#NA s |
BN/A /A |
#N/A #N/A |
#N/A #N/A |
HN/A #N/A |

From <Instructions>:
The ranking of the identified risks and opportunities (based on their unmitigated mean severity, from <4b.Unmitigated Risk Ranking=) is automatically plotted.

Figure 9. <4c.Unmitig. Risk Ranking Plots>.
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5. Risk Reduction Planning: <5a.Risk Reduction Evaluation> and

<5b.Risk Reduction Plan>
e Refer to Chapters 8 and 9 in the Guide
e Spreadsheets <5a.Risk Reduction Evaluation> (Figure 10) and <5b.Risk Reduction Plan> (Figure

11)

5.1 Inputs

e In <5a.Risk Reduction Evaluation> (Figure 10)

(0}

Enter <key risk item#>, which have been automatically carried over in rank order from
<4b.Unmitigated Risk Ranking> (Figure 8).
Enter <potential risk reduction actions> that have been identified for each critical risk,
and categorize (select <action category>, that is, avoid, mitigate, transfer, or accept,
from drop-down box).
Enter risk reduction factor assessments for each listed risk reduction action (except for
“no action”):
* |mplementation (note that if an action addresses more than one risk, allocate its
implementation impacts to the affected risks)
— <mean uninflated cost to implement, in terms of uninflated millions of
dollars> and <affected activity>, from drop-down box
— <mean delay to implement, in terms of months> and <affected activity>,
from drop-down box
— <mean disruption to implement, in terms of million lost hours> and
<affected activity>, from drop-down box
= Effectiveness [note that for reference, the unmitigated risk factor assessments
for each critical risk have been carried over from <3b.Unmitigated Risk Assess>
(Figure 6)]
— <mean effectiveness, %, in reducing risk (or increasing opportunity, for
which negative % is used) probability if implemented; note that +100%
effectiveness reduces probability of risk to 0, whereas -100%
effectiveness increases probability of opportunity to 1, and 0%
effectiveness means no change>
— <mean effectiveness, %, in reducing risk (or increasing opportunity, for
which negative % is used) cost impact if implemented; note that +100%
effectiveness reduces risk impact to 0, whereas —100% effectiveness
doubles impact of opportunity, and 0% effectiveness means no change>
— <mean effectiveness, %, in reducing risk (or increasing opportunity, for
which negative % is used) delay if implemented; note that +100%
effectiveness reduces risk impact to 0, whereas —100% effectiveness
doubles impact of opportunity, and 0% effectiveness means no change>
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— <mean effectiveness, %, in reducing risk (or increasing opportunity, for
which negative % is used) disruption impact if implemented; note: 100%
effectiveness reduces risk impact to 0, whereas -100% effectiveness
doubles impact of opportunity, and 0% effectiveness means no
change>>

0 Select (enter <1>) risk reduction actions (based on their cost-effectiveness—see output)
(note that if an action that addresses more than one risk is selected, it must be selected
for all affected risks)

e In <5h.Risk Reduction Plan> (Figure 11), enter <selected risk reduction action #> (based on
information carried over from <5a.Risk Reduction Evaluation> (Figure 10) and then enter
implementation plan logistics for that action:

0 <name of person responsible for implementing that action>
0 <schedule/milestone date for completing that action>
0 <comments regarding implementing that action>.

5.2 Outputs
e In <5a.Risk Reduction Evaluation> (Figure 10):

0 The potential risk reduction actions identified for each critical risk are documented (note
that an action that affects more than one risk must be entered separately for each
affected risk)

0 The risk reduction factor assessments (in mean values) for each identified potential risk
reduction action for each critical risk are documented

0 The effectiveness of each identified potential risk reduction action is automatically
determined, in terms of mean % effectiveness in reducing each risk (or increasing
opportunity) severity

0 The cost-effectiveness of each identified potential risk reduction action is automatically
determined, both in terms of mean ratio (i.e., mean change in risk severity over mean
change in combined performance for implementation) and mean net (i.e., mean change
in risk severity minus mean change in combined performance for implementation, in
equivalent inflated millions of dollars) (note that if an action affects more than one risk,
the cost-effectiveness of that action is the combination of the cost-effectiveness in
addressing each risk)

0 The selection of risk reduction actions (presumably based on their cost-effectiveness) is
documented, and the selected actions are automatically ranked on the basis of their
cost-effectiveness (i.e., mean net) in addressing each risk separately (note that if an
action that addresses more than one risk is selected, it must be selected for all affected
risks)

0 Unused rows (except first and last) can be hidden.

e In <5b.Risk Reduction Plan> (Figure 11):
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0 The selected proactive risk reduction actions are presented (in rank order of their cost-
effectiveness) and summarized (in terms of their implementation and effectiveness
factor assessments and their resulting cost-effectiveness)

0 The implementation plan (i.e., responsibility, schedule/milestone, and comments) for
each selected risk reduction action is documented

0 Unused rows (except first and last) can be hidden
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Identification and Evaluation of Risk Reduction Acticns

Notfe : Initially ranked risks from <4b.Risk Rankings> must be manually entered into column N (for convenience, the ranked risks are referenced in column L before any updating). Their unmitigated factor from
<3b.Risk Assess> are automatically carried over (to col A-K) for refi . Refer to <2b.Risks by Category> for detailed descriptions of risks and <3a.Risk Scales> for definition of ratings.

Directions : For each critical risk to be mitigated, manually enter its item number (g.g., "PL1", in column N), and then select possible management options, besides default of Accept (no action), from list (in column P) and enter short title
for specific action {in column Q). Enter {in columns R-W) cost, schedule and disruption impacts by activity (from list) if implemented, regardl of their effecti in reducing risks. Enter (in columns X-AA) their effectiveness in
reducing each risk factor (probability of that risk occuring, cost impact to specific activity if that risk occurs, schedule impact to specific activity if that risk occurs, disruption impact to specific activity if that risk occurs), ranging from 0% (no
change, residual factor is same as unmitigated) to 100% (complete mitigation, residual factor is 0). The overall effectiveness in reducing each risk severity (in column AB) is autmaticvally determined as % reduction, and the cost-
effectiveness of each action in addressing each risk (in columns AC,AD) is automatically determined in two ways, ratio and net. Select the most cost-effective action for each risk (in column AE); the selected aclions are then ranked (in
column AF) based on their net cost-effectiveness and the top 20 are carried over o <5b.Risk Management Flan>. {Note: An action that affects more than one risk must be listed/evaluated separately for each of those risks, and its cost-
effectivenss determined off-line as the combination of cost-effectiveness for each risk. If such an action is selected, it must be sel d for each affected risk.} Can reformat rows (or columns or even individual cells), e.g., to show
wrapped text or hide unused rows (bright yellow only) (e.g., for printing).

Yellow-shaded cells are input cells
Other cells are protectad/idden and should not be modified [except by someone who has reason and the sp 1eat) o prevent 1t mi that could cause misleading results.

<Project Name>
Possible Risk Reduction Actions for Each Critical Risk

Effectiveness (100% effective to 0% or no effect) Cost-effectiveness
Manage. Impacts if Occurs Ranking
Current Optlens Probakbility of
Risk | Risk | Mng | (from Management Action (uninfl |Affected |Delay Affected [Disruption |Affected |(100% eff—0, Aseverlty/ | A y
Rank_| item | tem | list) (see for other ) $M)  |Activity ) y _|(M-hrs) y |-100% eff—1)| Cost Disruption| severity | “cost” “cost” | (1=yes)? | actions
BN 1 Accept |none 0 0 "] () 0% 0% 0% BN ne cost HMAA MNA
2 BN ne cost HMAA MNA
3 #EMA ne cost #A NA
#NIA 58 Accept |none 0 0 0 i) 0% 0% 0% EMIA no cost #NIA NA
59 HMIA no cost HNIA NA
60 #MA ne eost #A NA
From <instructions>:
Initally (premitigated/pre-updated) ranked risks and opp fties from <4 b Unmitigated Risk ing> must be manually carried cver {the cument rankings are shown In this sheet), once entered, their properties will be automatically carried over. Enter the candidate actions for each
critical risk (both immediate and contractual, first from brainstorming and then from provided check Bst), and enter the cost-effectiveness factors for each. The cost-effectiveness of each U will be ik ined. Select the most cost-effective action for each risk

with the default being "no action". The assessments can be revised until start <5b.Risk Reduction Plan>; changes after starting <5b Risk Reduction Plan> might change the ranking of the actions.

Figure 10. <5a.Risk Reduction Evaluation> showing only first and last risk items.

Selected Risk Reduction Actions and Plans

Mot : Selacted Risk Management Actions from <52 Risk hanagement Atternatives > must be manually entered in column E; for conenience, the top 20
items are automatically carried over (oolumn B) and ranked in terms of their cost effectiveness. K aslected action affe o mutilp e risks, 2ach affected
rish is treated a5 aspearate action, which must be entered (2ven though it might not be in top 20 tems). Autom atically refers t <5a.Risk Management
A atives > for sost eftectivenass factors for eash action, and to <2b.Risk Assess> for spesific pre mitigated risk factar assessments. Refer to
«2b.Risks by Category> for detailed descriptions of each risk and to <31a. Risk S cales > for defirtiions of ratings

Directions:. Enter the selected management action # a5 shown in <5, RiK Management Akematives> in column E. Then enter the detailed plans for
selested Risk Management Astions (solumns - A%). The revised base oost, disruption and s chedule (considering program implementation) and the
residual sost, disruption and schedule risk program ) are in <Bb. Managed Risk Results>. Can
reformat rows (or columrs of even indioviudal cells), e.q., to showuirapped e or hide unused rows (brightyellow onby) (2.g., for prinfing).

Yellove shaded cdls are input cell=

imican = - g s,
=Project Names
Tre NI tor M ik Fastor, T FIVA Reduelon mplementbion T A moust el wnen [ n IR 0%
Manags mant Action Safwdule |Ssheduls [Dnupdon [Darupdon Sceduls [Soheduls [Dwupton  [Diaupdon  [Probabing: Safiaduls ar
Mat finee <5a.Rith Raducd on Evalua don= hr detslled Rk |Protabiiy |eortmpast |costamewd|mpast  fateobd  |mpact  |atkebd  (Costimpast |Cortafectd fmpact mpart athated  |100% Mils 1tons
Rank |tism _fdeicription ot action) addr (0.0 to 10y Junescim)  fastut mor) sty (M- etivity unsre M) activk 01 a1t M-Ir) lastivity -100% .1} e ck comms nty

From =initructione

The £ ko d o0t cocte T othe) £¢1 01 30B0ks toadd ress the 2etof oS fom <5, Risk Redacton Eualvatbu= m 4sthe maynally carfed oue [ the o1 Menly sekoted a0this 3re $hown
I Tk £heet, KB N [EHK OKIErD3E d 0) COFTE TR CILK K £E); ONCE @N B, T ITPICPE Mes Wil De 3N M IET I A cuer, AT M plme =0 detdlk

Figure 11. <5b.Risk Reduction Plan> showing only first and last selected risk reduction actions.
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6. Mitigated Risk Analysis: <6a.Mitigated Risk Assess>, <6b.Mitigated
Risk Results>, <6c.Mitigated Risk Ranking> and <6d.Mitigated Risk

Ranking Plots>
e Refer to Chapters 6, 7, and 8 in the Guide
e Spreadsheets <6a.Mitigated Risk Assess> (Figure 12, <6b.Mitigated Risk Results> (Figure 13),
<6c¢.Mitigated Risk Ranking> (Figure 14) and <6d.Mitigated Risk Ranking Plots> (Figure 15)

No inputs; only following outputs:

e In <6a.Mitigated Risk Assess> (Figure 12), in the same way as in <3b.Unmitigated Risk Assess>
(Figure 6):

0 The mitigated risk factor assessments (either in mean values or ratings, per predefined
rating scales in <3a.Rating Scales> (Figure 5) are summarized

0 The mitigated mean severity (mean values or ratings, per predefined rating scales in
<3a.Rating Scales> (Figure 5), in terms of equivalent inflated millions of dollars) is
automatically determined for each risk (ratings are used if any of the risk factors are
expressed as ratings), and the risks are ranked on that basis

0 Unused rows (except first and last in each category) can be hidden.

e In <6c.Mitigated Risk Ranking> (Figure 14), in the same way as in <4b.Unmitigated Risk Ranking>
(Figure 8), the mitigated risks are automatically presented in rank order (based on mean severity
from <6a.Mitigated Risk Assess> (Figure 12), separately for risks and for opportunities; unused
rows (except the last) can be hidden

e In <6d.Mitigated Risk Ranking Plots> (Figure 15), in the same way as in <4c.Unmitig. Risk Ranking
Plots> (Figure 9), the top 20 mitigated risks are automatically plotted in rank order (based on
mean severity from <6a.Mitigated Risk Assess> (Figure 12), separately for risks and for
opportunities

e In <6b.Mitigated Risk Results> (Figure 13), the mitigated mean project performance is
automatically determined [based on the mitigated risk factor assessments in <6a.Mitigated Risk
Assess> - (Figure 12) and on the base factor assessments in <1.Base Project Info>- (Figure 2)] in
similar terms as for the base mean project performance [in <1.Base Project Info> - (Figure 2)]
and the unmitigated mean project performance [in 4a.Unmitigated Risk Results> (Figure 7)]:

O Project mitigated total schedule, in terms of mean early start and end dates and float (in
months) for each activity in relevant simplified flowchart, and mean key project

|II

mitigated total” milestone dates (i.e., for advertisement, end of construction, and
replacement)

0 Project mitigated total cost, in terms of both mean uninflated and inflated millions of
dollars, through construction and postconstruction

0 Project mitigated tota

construction and postconstruction

IM

disruption, in terms of mean million lost hours, through

23



User’s Guide to the Template for Risk Management Planning for Rapid Renewal Projects

0 Project mitigated total longevity (i.e., combination via specified trade-offs of mean
postconstruction schedule, cost, and disruption), in terms of mean NPV millions of

dollars at end of construction
O Project mitigated total combined performance (i.e., combination via specified trade-offs

of mean schedule, cost, and disruption through construction, and mean longevity), in
terms of mean equivalent inflated millions of dollars

Note: Same as for <4a. Unmitigated Risk Results>, mean total project performance is
approximate, depending on whether the risk register is comprehensive and nonoverlapping, and
should not be used to establish budgets/milestones/contingencies.
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Risks and Opportunities - ated Expected {Mean) Ratings or Values

Note . Risks and unmitigated risk factors from <3b .Risk Assess> and risk reduction effectiveness from <5b. Risk Management Plan> are automatically carried over. Refer to <2b Risks by Category> for detailed
descriptions of risks, and to <3a Rating Scales= for definition of ratings {(e.g., H, M, L}. The resulting "severity" ar mean rating or value for each risk {in terms of equivalent escalated cost), and the associated
ranking based on that severity, is determined automatically (colurmn J and K, respectively). If the set of risks are comprehensive and non-ov erlapping, very approximate mean values for collective cost, schedule
and disruption risk are determined automatically (as subtotals and totals, in purple-shaded cells), because only mean values are used, any correlations among factors can be ignored. Risk severity (for
prioritization) 1s relative to base project perfarmance (from <1.Base Project Info=), which currently does not consider changes in base due to implementation (which 15 generally secondary)

Diractions: Can read the mitigated risk factors, and the mitigated risk severity and ranking (in column J and K) for each risk. Can reformat rows (or columns or even individual cells), e g, to show wrapped text
or hide unused rows {pright yellow only) (e.g., for printing)

Yellow-shaded cells are input cells {(hone on this sheet) Purple-shaded cells are approx project risks (subtotal of risks in category)

Other cells are protectedhidden and should not be maodified (except by someone who has reason and understands the spreadsheet) to pravent inadvertent mistakes that could cause misleading results.

<Project Name>

Mitigated Risk Register
Mitigated Assessed Mitigated Impacts (if occur) Mitigated Mitigated
Probability of | Mean Direct Cost Change | Mean Duration Change to Mean Disruption Change Mean sk
Occurrence {unesc $M, or rating per | Schedule Activity {(months, | (million person-hours lost, Severity Ranking
(0to1, or_rating rating scale™) or rating per rating scale™) | orrating per rating scale”) (ESC?| $M, {based on
per rating Activity . . or rating per, it
scale?) Assess- Affected (from Assess- |Activity Alffected Assess- | Activity Affected rating (ealis uictelnd

T T — Kesesormant ment list ment {from list) ment {from list) e severity)
PL _|Pianning Risks 0.00 0.00 0.00 0.00 1
PL1 [#NiA i D D 0.00 A
PLAG [#hA 0 0 0 0.00 #A
SC_|Scoping Risks 000 000 000 0.00 1
SC1_[#h/A i i i 0.00 #IA

S0 [FTA i i i 000 A,
PD__|Preliminary Design / ERvironmertal Process RISKS 00 I 000 00 T
PO1_[#M/A 0 0 0 0.00 A,

PD25 [#NiA [ 0 0 0.00 A,
EP_|Environmentai Permits Risks 000 000 000 0.00 1
EPT_[#N7A i i i 0.00 A,

EP 15 [#h/A i i i 0.00 A
RU_[ROW/ULility/RR/etc Risks 0.00 0.00 0.00 0.00 1
RUT_[#A 0 0 0 000 A,

R 15 [#N7A i i i 0.00 #IA
FD_|Finai Design Risks 000 000 000 0.00 3
FD1_[#N7A i i i 0.00 #IA
FD 15 [#hA i i i 0.00 #IA
CP_|Procurement Risks 0.00 0.00 0.00 0.00 1
CF1_[#MA i 0 0 0.00 #IA

CP20 [#N/A 0 0 0 0.00 /A,
CN_|Construction Risks 000 000 000 0.00 1
CNT_[#M/A 0 0 0 000 /A,

Ch 25 [#N7A i i i 0.00 #IA
O _|Operations Risks 000 000 000 0.00 1
OM1_[#MIA D D D 0.00 A

O 15 [#hIA 0 0 0 000 #IA
RP_[Repiacement Risks 0.00 0.00 0.00. 0.00 1
RP1_[#M/A 0 0 0 0.00 #IA

RP 15 [#N/A 0 i 0 0.00 A,
FN_|Funding Risks 000 000 0.00 0.00 1
FN T [Fensa i i i 0.00 #IA,

FIM 10 [##niA i i i 0.00 A

TOTAL (if comprehens ire and non-overkpping set of risks) 0.00 0.00 0.00 0.00

From <Instructions »:

The risks and their unmitigated factors are automatically carried over from <3b Unmitigated Risk Assess» and combined with the assessed effectiveness of the selected risk reduction actions (from <5b.Risk Reduction Plan=), to
automatically deterrine the mitigated mean severity for each risk. 1 the set of risks is comprehensive and non-overlapping, approximate mean values for mitigated collective risk are also determined automatically

Figure 12. <6a.Mitigated Risk Assess> showing only first and last risk items in each category.
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Expected Value of Mitigated Project Performance Golder Asso

Note: [fthe set of risks are comprehensive and non-overlapping, very approximate mean values for "mitigated"” (i.e., with selected additional Risk Management) collective cost,
disruption and schedule risk are determined automatically (as subtotals and totals); because only mean values are used, any correlations among factors can be ignored. The mean
value generally has about 50-60% chance of not being exceeded (depending on "skewness" of the distribution, e.9., & normal or Gaussian distribution has 50% chance); hence, a higher
value should be budgeted to have a higher confidence of not being exceeded.

Directions: Can read the approximate mean values for mitigated project performance. Can reformat rows (or columns or even individual cells), e.g., to show wrapped text or hide
unused rows (e.g., for printing).

Yellow-shaded cells are input cells (none on this sheet)

Other cells are protected/hidden and =hould not be modified {except by someone who has reason and understands the =p ) to prevent inadvertent mi that could cause misleading results.
<Project Name>
Proj Delivery Method: Traditional D/E/B Project start date:] 1/0/1900 |for schedule and escalation
"Base+TImpl” (wo contingency or schedule float ) “Residual Risk” (additional to Base) “Mitigated Total” (Base+Tmpl + Residual Risk
Activity Busnl:+lrnp| Base+lmpl | Base Impl o sk ) Total Total .
Cost Dhigruption Duration Log [Baselog  |Risk Cost Disruption  [iisk Delay  |Total Cost Disruption Duration | Total Barly Start] Total Early End | Total Hoat Total Cost
(master Iisl:) (unescih) (M-hrs) (manths) | Label |{maos) (unesciM) (M hrs) (months) (unescht) ™-hrs) {months) Date Date {manths) (esci)
Planning 3 - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1900 0.0 § -
Scoping § - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1900 0.0 3 -
Design Funding 0.0 0.0 1/0/1900 0.0
Prelim Design/Env Proc $ - 00 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1900 0.0 $ -
Environmental Permits $ - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1900 0.0 5 -
ROW/UEIVRR Funding 0.0 E 0.0 0.0 1/0/1900 0.0
ROW/ULI/RR $ - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/011900 0.0 $ -
Final Design $ - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1900 0.0 $ -
Construction Funding 0.0 0.0 1/0/1900 0.0
Procurement - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1900 0.0 5 -
Construction - 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900 1/0/1900 0.0 3 -
subtotal b - 0.0 S u 0.0 $ - 0.0 $ -
Operations E |00 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900] __ 1/0/1900] __ 0.0 s -
Replacement E |00 0.0 0.00 0.0 0.0 0.00 0.0 0.0 1/0/1900] __ 1/0/1900] 0.0 s -
subtotal E = 0.0 $ - |—longevity ($) | § - 0.0 3 - 0.0 0.0 S - |—longevity ($) § -
Total 5 - 00 s - I 0.00 0.0 5 - 0.00 0.0 $ -] 1/0/1900 | 1/0/1900 | 1/0/1900 | § -
tcombined (3M) tcombined ($M) tcombined ( {ad date end of CH freplacement
Mean Annual Cost Inflation Rate {%fyr]
Engr 0.0%|incl Planning, Scoping, Prelim Design/Environmental Process, Final Design, Environmental Permits & Procurement
ROV LIlIy/RR 0.0%
Construclion 0.0%|incl Construction, Operations (& Maintenance), and Replacement
Extended OH Rates (unesc $M/month)
Preconstruction 0.00 (A ge agency pr uction "burn rate" (= agency baseline pr ion engr cosl / precor ion duralion) - defaull value can be revised
Average agency construction "burn rate" (= agency baseline construction engr cost / construction duration) plus compenzable contractor OH (= % of contractor construction OH
Construction 0.00|cost / construction duralion) - calculated default value can be revised
Values for combining consequences
Disruption Value (SMM-hr) 0.00|to bine disruption with cost (NPV value)
Schedule Target (dale) 1/0/1800 |target dale for start of operalions
Schedule Value ($M/mo) 0.00|to bine schedule (difference from Iarget date) with cost (NPY valua)
Met Discount Rate (%dfyr) 0.0%|to delermine "ongevity" from O&M and 1t cost and di
Longevity Value (BM/$M,., )l 1.00|to combine "longevity” with cost (NPY value} defaull value can be revised

From <Instructions>:

The residual collective risks for the Risk Reduction Plan (from <5b Risk Reduction Plan=) are determined automatically and combined with the initial base factors (from <1.Base Project Info=), the unmitigated risk factors
(from «<3b.Unmitigated Risk Assess=), and risk management factors (from <5a Risk Reduction E ion=) to aut tically determine approxi mean values of mitigated total project performance.

Figure 13. <6b.Mitigated Risk Results>.
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Risks and Opportunities Ranked Separately by Mitigated Mean Severity Rating or Value

Note : Mitigated risk assessments from <6a.Mitigated Risk Assess> are automatically carried over and ranked separately for risks and opportunities by mean severity. Refer to <2b.Risks by Category= for detailed descripfi
<6a.Mitigated Risk Assess> for unmitigated risk factor assessments and risk management factor assessments, and to <3a Rating Scales> for definition of severity scale. Total project risk isnot the sum of individual risks, b
schedule delays overlap among multiple risks.

Directions: Read the ranked risks and opportunities (ranked based on their mean severity if considered by itself). Can reformat rows (or columns or even individual cells), e.g., to show wrapped text or hide unused rowsri
only) (e.g., for printing).

Yellow-shaded cells are input cells {none on this sheet)

Cther cells are protected/hidden and should not be modified (except by someone who has reason and understands the spreadsheet) to prevent inadvertent mistakes that could cause misleading results.

<Project Name>

Mitigated Risk Ranking Mitigated Opportunity Ranking
Risk Percentage of] Mean Severity Oppor- | Percentage of
Rank Total Mean | ltem Risk Title (Equiv. tunity Total Mean ltem Opportunity Title
Risk (%) Inflated $M) Rank | Opportunity (%)
1 HNFA HNA FNA HNIA 1 HNA FNA #NA
100 HNA HNA #HNA HNIA 100 HNA #NA #NA
total 0.00% 0.00 total 0.00% |

Frem <Instructions>:
The ranking of the identified risks and opportunities (based on their mitigated mean severity from =Ba Mitigated Risk Assess=) is automatically determined

Figure 14. <6c.Mitigated Risk Ranking> showing only first and last ranked risk items.
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Bar Chart (Tornado Diagram) for Mitigated Risk Ranking Golder Assoc

Notes: Linked to <6¢.Mitigated Risk Ranking>. Directions: Can manually reformat severity scale and other elements as needed (e.g., data labels), e.g., similar to <4c.Unmitigated Risk Ranking Plots>.

<Project Name>

Mitigated Mean Severity Mitigated Mean Severit
{in equivalent inflated $ million} (in equivalent inflated -$ mi
Risk Event Opportunity Event
0.0 0.1 02 03 04 0.5 0.6 07 0.8 09 1.0 o0 a1 02 03 04 05 06 07 08 0
BN/A #N/A

HN/A #N/A ]
HN/A #N/A |
#N/A #N/A 1
#N/A a
#N/A A |
HN/A /A
#N/A #N/A ]
#NIA A |
#N/A #N/A ]
#N/A #N/A ]
#N/A HN/A ]
#N/A #N/A ]
#N/A #N/A ]
HN/A /A ]
#N/A HN/A ]
#N/A #N/A ]
HN/A #N/A ]
#N/A #N/A ]
#N/A #N/A ]

From <Instructions>:
The ranking of the identified risks and opportunities (based on their mitigated mean severity, from <6¢.Mitigated Risk Ranking=) is automatically plotted.

Figure 15. <6d.Mitigated Risk Ranking Plots>.

28



	Cover updated
	2014.01.16 R09 Guide User's Guide Formatted
	1. Introduction
	1.1 Purpose and Objectives
	1.2 Background and Limitations
	1.3 General Guidance
	1.4 Organization

	2. “Base” Project Information and Performance Analysis: <1.Base Project Info>
	2.1 Inputs
	2.2 Outputs

	3. Unmitigated Risk Identification and Assessment: <2a.Initial Risks (Brainstorm)>, <2b.Risks by Category>, <3a.Rating Scales>, and <3b.Unmitigated Risk Assess>
	3.1 Inputs
	3.2 Outputs

	4. Unmitigated Risk Analysis: <4a.Unmitigated Risk Results>, <4b.Unmitigated Risk Ranking>, and <4c.Unmitig. Risk Ranking Plots>
	5. Risk Reduction Planning: <5a.Risk Reduction Evaluation> and <5b.Risk Reduction Plan>
	5.1 Inputs
	5.2 Outputs

	6. Mitigated Risk Analysis: <6a.Mitigated Risk Assess>, <6b.Mitigated Risk Results>, <6c.Mitigated Risk Ranking> and <6d.Mitigated Risk Ranking Plots>




