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Topics

. Safety topic

. What is Risk and why do we manage it?

. Identification and quantification of risk during progressive phases of design;
. How to mitigate risk through contract language or added cost;

. Provide examples of how risk costs are estimated, assigned, and weighted due
to probability and impact of risk.

. How multiple risk components are analyzed and a cost strategy is developed.
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What is Risk and Risk
Management

What is Risk?

*  Anuncertain event or condition that, if it occurs, has a negative (Threat) or positive (Opportunity) effect on the
project’s objectives

. When a Risk Event occurs, the negative effect typically results in a negative financial, schedule or project objective.

*  The risk analysis process provides a basis for evaluation and treatment of potential events and contingency
development

. Risk Management monitors and manages identified events and potential new risk events that may evolve and impact
project cost and schedule

¢  Three forms of risks managed within the risk register:

. Discrete Risk events May or May Not occur.

. Uncertainty is a form of risk that is based on accuracy of the estimate as determined by scope maturity and design completeness. It is the Unknown,
Knowns.

. Unknown events. Not initially known but may be revealed later.

*  Once identified, there are 3 Key elements of any risk event:
* IF (Trigger)
* THEN (Impact)
* Treatment (Mitigate or Exploit)
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Types of Risk

Uncertainty
(Estimate)

= Uncertainty e

- Cost
— Schedule
- DeSign Event or

= Discrete Risk/Opportunity Events ot Project Risk

= Unknowns (Events that we do not know
about yet)
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Why do We Manage Risk?

= Minimize or maximize a threat or opportunity

» To identify and manage risk events thru mitigation response planning, utilizing solutions based on
the estimated cost of risks.
» To produce the following desired outcomes:
- Improve Project cost and schedule control
- Protect Project from financial, schedule losses
- Allows senior management to make informed decisions on budget threats and opportunities

= Proposal/Bid Stage — The ability to incorporate the estimated cost of risk into a project’s cost estimate
should be initiated during this phase.
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Identification of Risk during Progressive Phases of Design

Include discussion of risks and
unknowns at every level of
design review.

= As design progresses, Values for

risk and unknowns should
decrease.

Environmental projects,

sometimes cost of risk elements

do not decrease

In general, risk development is
similar to the estimate
classification system

Class &
0%-2%

Class 4
1%-15%

<+100%

Estimate
Amount

-50% Ll

AACE

Classification System

Nominal Level of Design Detail

Schematic
Design
15%-20%

Project
Definition
3%-5%

Design
Development
35%-45%

Construction
Documents
90%-100%

Construction Cost Estimate Accuracy Ranges

100%

Estimate
Amount
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Location

Site Conditions
Safety
Production

Contract
Natural Events
Weather
Technology
Engineering
Material Costs

Regulatory
Schedule (Delay)
Procurement
Subcontracting
Construction
Stakeholders
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Many Aspects of a Project can create risk
Client
Economy
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Basic of Risk Assessment - Key Elements & Responses

Key Elements Responses

= Risk Breakdown Structure = Threats

= Qualitative Analysis - Avoid

= Quantitative Analysis - Mitigate
. — Transfer

= Analysis Outputs ~ Accept

- Density Chart — Share
- Sensitivity Analysis

— Confidence Intervals " Opportunities

- Exploit
— Enhance
— Share
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Risk Assessment — Use of a Risk Register
* Risk Register is an industry practice for listing project risks
> ldentify & describe the risk event
» Action Plan for risk mitigation (Avoid, Transfer, Reduce or Accept the risk)
> Estimates the cost of risk
* Two types of risk value determination:
1. Determinate
2. Probabilistic
* |t assigns numerical cost and schedule impacts to risk items to help
establish risk reserve (aka: cost contingency or allowance)
* Project Delivery Stage — It helps incorporate cost of risk into a Project’s control budget
* Risk Register prepared during the solicitation/bid period is your starting point
* Risk Register should be updated as your Project progresses and situations change.
10 ®Jacobs 2019
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The Risk Register

Deterministic and Probabilistic

7/13/2021

Risk Management

Risk Response
Planning

/ Quantitative Risk Analysis
/ Qualitative Risk Analysis
/ Risk Identification

Risk Management Planning

Risk Management Planning: Process of how to approach, plan, and
execute risk management activities.

Risk Identification: Identify and determine which risk events or
opportunities might affect the project and document.

Qualitative Analysis: Assesses impact, likelihood, and priority of risk
events (Rank). Includes IF (Triggers), THEN (Impacts) statements.
Identify Residual Risks if any.

Quantitative Analysis: Simultaneously and mathematically evaluates
the impacts of risk events. Usually performed with embedded
programs such as @Risk or Crystal Ball.

Risk Response Planning: Development of options and actions to
enhance opportunities and reduce threats. Assignment of risk owner.

Risk Monitoring and Control: Tracks and monitors identified risk
events and identifies new risks.
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Risk Scoring Matrix (example)

Impact Impact
Threat Very Low Low Medium High Very High Opportumﬂes Very Low Low Medium High Very High
Project
Increase of near|One or more firstj  One or more | ) One or more Decrease of |Decrease of first| Decrease of | Decrease of recog:i’zed by
misses to aid cases to recordable Iust_’;ﬁ“‘: l’:ﬁ'”ee 5| permanent Safety near misses by | aid case metric |recordable injury| lost-time injury P
Safoty employee inury | employee or | injuries or | SCAMe MUIES | icghiiog or 10% by10% | meticby 10% | meticby 10% | o O
or property | minor property property dama;e 2$5me property
damage damage  |damage <$100K damage >$500K| <s0am SO.3M - 15M | $1.5M-$3M | $3M-4.5M > §5M
S03M-15M | $15M -S3M | $3M-45M >$5M Cost (1% of contract | (1 -5%of (5-10% of | (10-15% of (>15% of
<$0.3M o " o o contract contract value) | contract value) | contract value)
Cost (1% of contract | (1 -5% of (5-10% of (10-15% of (>15% of value) decrease | oy ¢)gecrease | decrease decrease decrease
Value) inorease | Coniract value) | contract value) | contract value) | contract value) )
» increase increase increase increase <1 month 12 month 24 months | 4-6 months, 6 months
2 <1 month 1-2 month 2-4 months | 46 months 6 months 8 decrease decrease decrease decrease decrease
g increase increase increase increase increase 2 Project .
£ Limited ang | _ Correctable 8 contom 1o | resstered to |79 PEre
S No significant | comeetable | emVIron- mental | g e Substantial F ) Full compliance | Minor reduction | 1™ ® | environmental (' 00 onm
bt '9 damage; high 9! environmental o Environ with of adverse Gord: e standard; zed b
5 ) consequences, | environmental environmental " 3 ) standard; major recognized by
& |Environ ! regulator damage; 8 | mental environmental | environmental ! enhanced
. . regulatory - ge;
> no impacts; low |  damage; ! damage; high age 8 ¢ ! reduction of | peer group,
S | mental oot verader | urden; low to | (049% TGN | remediation, S requirements impacts anvirontal | emvironment; | 00 FPER
o egulatory 9 average " enforcement, & ! recognized by Y.
burden regulatory penalties men impacts " media
oron enforcement andfor litigation client
penalties i ) Project
Quality . - Minor Major End product | g .‘I?“a,:"yl Minor | Major Innovative end | __Prolect by | recognized by
(Teahnol uisances in | qeciente in | deficiencies in | doss ot satisfy | M Product is (Technol mprovement in fimprovements in| " 1E recognized by g
end product ° unuseable ogy) end product | end product client
ogy) end product | end product | all requirements group/industry
X | special interest | Nationalregional Project
Reputati Internal negative| A Local negative : Global negative i i O
o et €| group negative | 0% M9 negative enton Reputati Internal positive | SP2CIa IMEMeSt | | ooy posiye (NatONAETIONa) rooognizeg by
attention attention on attention 9l a‘fenpt‘l}zn attention aﬁ‘ion peer
70-100% |  Very High Medium Medium group/industry
>
s 51-70% High 22 |70-100% | Very High
3 31-50% | Medium 25 [Eron High
3 2 8 [3150% | Medium
o -30% I3
H 11-30% Low 39 [A130% Low
0-10% Very Low Medium =90 [o0q0% Very Low
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Risk Analysis — Short form (Determinate)

= Used for recurrent projects; similar risk items, team had extensive experience with site and technology.

= Risk analysis approach is determined by contract requirements and/or Sr. Management

= “Estimated Cost” col. Determines the risk value based on experience.

IB-RK-PR-7510-1B-F-01 Risk Analysis and Mitigation Plan (RAMP Tool)

Risk Event Status
{Cause and Consequerce) Coardae. Specific Action
o0 7o o e s s o e
4 o e | e |t e r ko e (L0} s 0 COVD _— 8 eaichabedcoms et checkderpecs b OV | Pt | s | v | e | sawn [rrewecnmaor meamnbe . | oisse
L of L -+ Chur g i bommed Lo e Gioves remerns cormiceing fhese Mg 80 o B
e
e e T T P
z e | B8 ot b Fem s Ol g Ergsrng Dot Comt O st | O || ot | st | Wiom | o oty mpert et cormcts vttt o | v are | o mam [ore - masazs
- oo i e e B i S —
E] - s s End e coionacpmaoresg B - Moo | Possiee | Mo oo a0 e e Sl chesign s i e e e il proctend by ) o W% | *eom | TR | smeom oy e
g e L e e—————— i o
o [maose | e | s [Covemmens doe ro e deign s smeiees mrg et | o | | o i ferafie smpeaeptians inthe gl o | maoxm ar | e | s hicws | ascms
ey, 0o it G, vt rerge v - J ity = i
[ ot rerars (WG morf s ey ams
B . : Ao P Prr—] B ) - a — ——
s ki Bl g e e O || e | oo [N s ot et e e st Camane | T g | e | e wus [UGEE sy ¥ S
. e e
P =T [P ) o |[ wer | ey [onm] [ D = or o e | mem S e
[ CP R PR [ P————————r————— o 1t omm o e srracr rsie, e iy o o G iaas
P e g ot by, L, i I, g s Opm || Moo | Pomsitie IS8 it ety et it - ool
T e T O e o um——— » S —— - SRR S - —
¥ |sssaen jrermcbificasion ardincremsed cosss " - g corsvucian = - | =
e P J— oot . e ren o s rer, e et e . o
s [Ponn | e | [ty i g sttt o e e O [ Mot | Pt [ | [ e ot g | = P N sz
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Risk Register — Mitigation thru Contract Language or Cost Reserve

= During contract negotiations is the best time to mitigate risk. Clearly agree on scope
- quantities, contaminant, clean-up levels, etc.

» Currently we perform many projects under a negotiated Guaranteed Maximum
Price contract.

» Cost reserves are best determined by performing estimates to represent best case,
most likely, and worst case scenarios.

= Current market — contractors are not taking risks. For example, if they receive three
electrical bids, they might name the low bidder but actually use the second bidders
proposed amount.

15 ©Jacobs 2019
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Monte Carlo Process

» Determined by Sr. Management

= Usually reserved for larger more complex projects
» Utilizes software such as @Risk or Crystal Ball

» Statistical vs. Determinate

16 ©®Jacobs 2020
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Monte Carlo Analysis Process

= Define risk events (if, then, treatment)

= Determine risk score (probability and impact)

= Determine appropriate distribution variable (Curve)

= Evaluate and define variable range (Low/High)

= Determine Probability of Occurrence %

» Evaluate event correlations

» Run Monte Carlo simulation (Typically 10,000 iterations)
= Evaluate results and select Confidence % and cost impacts
= Review potential residual and schedule Impacts.

= Document basis

= Risk / Opportunity Information Sheet (ROIS)

©Jacobs 2019
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Risk Register — Examples of Typical Distribution Curves

Bernoulli - Discrete, Bounded Distribution
Used to model events nhich have exactly two possble outcomes: Yes/No, On/OfF, 01, etc, Often used in quality control, relisbiity analysis, survey sampiing and epidemiology.

Binomial - Discrets, Boundsd Distribution

||i [L Used to made the number of successes in a sequence of independent tidls. Often used in qualty contral, reliabilty and survey sampling,

Normal - Continuous, Unbounded Distribution
‘ The dassic "bell curve” distribution that pervades statistical analysis. Its importance is a consequence of the central lmit theorem,

Pert - Continuous, Bounded Distribution

Used to mode variables bounded on both sides. Often used in project management and cost analysis.

Triang - Continucus, Bounded Distributien

Used for rough three-point estimation and modeling expert opinion. Often used in project management and cost analysis.
Uniform - Centinuous, Bounded Distribution

A bounded, continuous variable where all outcomes have the same probabilty. Typically used for rough-estimation.

A Vary - Continuous, Bounded Distribution

f
‘ Used tb quickly add tncertainty around a fixed value.

©Jacobs 2019
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Monte Carlo Analysis — Density Chart and Statistics

Values x 107-6

Estimate Uncertainty
8,660 9.175

20.0%

7500

w
=
2
@

n
&
b

8690
9.880 B
10,475

Values in Millions ($)

Statistics .
'
| cet 10
| Minimum §7,692,488.04

IMaximum §10,085,974.35

Mean §8,860,125.91

90% CI + §6,090.44

Mode $8,755,333.84

Median $3,848,073.87

Std Dev $370,238.42

Skewness 0.1639

Kurtosis 2.7963

Values 10000

Errors o

Filtered 0

LeftX $8,660,000.00

LeftP 30.6%

Right X $9,175,288.06

Right P 80.0%

Dif, X $515,288.06

Dif. P 49.4%

1.

90% Confidence Range - $ Value
Confidence Interval - %

Sample Densities (Stacks & Left
Col.)

Confidence Interval %'s
Sample Range in $
Cumulative Curve

©Jacobs 2019
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Monte Carlo Analysis — Cumulative Distribution & Percentiles

Estimate Uncertainty i _ i
30.6% 20.0% | 20% $8,99%,329.81 |
1.0 4 30% $8,653,501.09
.94 / 35% 8,703,325.12 |
. 0% $8,751,196.78
- 459 $8,802,823.27|
50% ¢3,348,073.87
0.5 1 55% $8,396,114,00 |
0.5 4 | 509 £8,047,362.94|
0.4 65% ¢8,999,328.82 |
sl | 70% 59,053,?23.68:
- | 75% $3,109,440.21
80% €9,175,288.06
0.11 90% $9,348,544.83 |
0.0 . ! . ; . 1 955 $9,490,089.61
[=] w (=] v (=] w |
z 2 g 8 2 21 97.5% $3,617,019.54|
= L " = = S99 §9,742,287.63
WValues in Millions {%) | |

20

©Jacobs 2019

20

7/13/2021

10



7/13/2021

Material Pricing Index, May 2020 - May 2021

% change
May 2020-
120% May 2021:
Lumber and plywood 111%
100%
80% Steel mill products 769
60% Copper and brass mill 60%
shapes
40%
20% Plastic construction products  18%
Gypsum 14%
0% ‘Bid price’ (new nonres 28%
building construction)
-20%

5/20 6/20 7/20 8/20 9/20 10/20 11/20 12/20 1/21 2/21 3/21 4/21 5/21
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Monte Carlo Analysis — Uncertainty Sensitivity Analysis & Ranking

Two Formats

Estimate Uncertainty Estimate Uncertainty
Contribution to Variance Inputs Ranked by Effect on Output Mean
Direct Labor Direct Labor 1 ~
= Steel
steel Subcontracs S5565.19600 (R
Subcontracts Concrete 871429328 _55,030,850.70
Electrical Electrical $8,732,631.15 [ R +0.021,912.16
Concrete 4.7% HVAC $8,764,656.52 [N $6,974,768.02
e [ 7] Indirect Labor $8,798,823.36 [N $5,940,528.75 Input High
Piping 48,839,420.20 [ $8,902,578.86 Il oot Hig
Indirect Labor | Bt Plumbing Il 1nput Low
Plumbing Jo2% General Conditions
Piping Jo2% Lumber
- Communications
General Conditions 0.1% T Systome
Lumber 0.0% Low / Analysis (Mean) (Y26)
FA Systems 0.0% Low / Analysis (Mean) (Y25)
Communications 0.0% Low / Analysis (Mean) (Y24)
< o o o e 2 8 R 8 & 8 2 8] bl ?
g g g g 2 % § § @ @ : : o a o a o
E E ] R

@
Values in Millions ($)
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Monte Carlo Analysis — Risk Pre and Post Simulation

3 H v | i
Risk Breakdown Structure (RBS) | Risk No. E 2 = > = 7 - e = = 2 5 ]
2 £ & ] H s| £ - 2 = = z b 2
[ = = = o o [ = 5
< @
Risk - Pre-Mitigati $1466000 | $1763,865 | $2,386,000 $1,817,910 2 3523184 50 §523,194
Risk - Pre-Mitigation RPreM-1 Very Low [ VeryLow [ Low $25,000 $35,000 60% 0% - $0 S0 $40,078
Risk - Pre-Mitigation RPrem-2 Verylow | Very Low Low $500,000 $650,000] 30% 20%| 0 30| 30| $0
Risk - Pre-Mitigatien RPreM-3 VeryLow | VeryLow Low $400,000] $450,000] 50% 80% [EZEER B $0 30 $483,116
Risk - Pre-Mitigatien RPreM-4 VeryLow | Verylow [ Low $15,000] $25,365 25% 80%| 0 $0) $0) $0
Risk - Pre-Mitigation RPreM-5 Very Low | VeryLow | Low | $70,000 $30,000 20% 30% 0 0 $0 $0
Risk - Pre-Mitigatien RPreM-6 Very Low | Very Low Low $89,000| $95,000] 45% 80%, 0 30 0 s0
Risk - Pre-Mitigatien RPreM-7 Verylow | Verylow Low $25,000] $28,500] 5% 80%) 0 30 30 s0
Risk - Pre-Mitigatien RPreM-8 VeryLow | Very Low Low $142,000] $150,000| 24% 80%) 0 0 $0) 50
Risk - Pre-Mitigation RPreM-g Very Low | VeryLow | Low $200,000 $250,000 20% 0 80% 0 30 30 $0
Risk - Post $1,307,000 | $1538,000 | $2,146,000 2 5466,687 so 50 $466,687

Risk - Post-Mitigation RPostM-1 Very Low | Very Low |1 oW $25,000 420,000 60% 80% $0 30 $33,312
Risk - Post-Mitigation RPostM-2| Very Low | Very Low Low $400,000 $500,000| 30% 80% 0 50 50 50
Risk - Post-Mitigation RPostM-3 Very Low | Very Lowi Low | $345,000 5400,000| 50% 80% 50 50 $433,375
Risk - Post-Mitigation RPostM-2] Very Low | Very Low [ oW $12,000] $20,000| 5% 80% 0 50 50 80
Risk - Post-Mitigation RPOstM-5 VeryLow | - eryLow | Low 70,000 480,000 20% 80% 0 S0 S0 $0
Risk - Post-Mitigation RPostM-5| Very Low | Very Low Low 588,000 $94,500 a5% 80% 0 50 50 $0
Risk - Post-Mitigation RPostM-7| VeryLow | VeryLow | Low $25,000 528,500 25% 80% 0 S0 S0 $0
Risk - Post-Mitigation RPostM-8| Very Low | Very Low Low $142,000 $150,000 24% 0 80% 0 50| 50| $0
Risk - Post-Mitigation RPostM-3 Very Low | Very Low Low $200,000 $235,000 20% 80% 0 50 50 $0

23
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Monte Carlo Analysis — Risk Sensitivity Analysis & Ranking

Pre and Post Mitigation

Risk - Pre-Mitigation
Inputs Ranked by Effect on Output Mean

L% 51,700,421.10 $1,951,745.50
Risk 3 $1,775,226.99  $1,868,38

[l 1rout High
Risk 9 $1,787,246.92 $1,857,787.73

[l trout Low
31,798,291.79-$1,850,599.28

Risk 5 $1,804,807.79 $1,833,831.44
° 0 3 w s w 2
R 2 8 8 8 i g
= = b b 2 2 N

Values in Millons ($)

Risk 2

Risk 3

Risk 9

Risk 8

Risk 6

Risk - Post-Mitigation
Inputs Ranked by Effect on Output Mean

$1,506,752.54

$1,556,595.77 $1,650,003.97
[l irout High
$1,571,949.29 $1,634,261.07
[l 1put Low
31,582,043.09-$1,631,295.88

$1,591,249.90 $1,614,372.16

150

Baseline = $1, 2.75
g

g 8

Values in Millions ($)

155
1.70
175

24

©Jacobs 2019

7/13/2021

12



Monte Carlo Analysis

Comparison of Uncertainty Analysis and Risk Mitigation Results

Class 3 Estimate, P = Estimate changed from Class 3 to Class
Base Estimate $ 8,660,000.00
Estimate Contingency 80% Confidence $515,288.06 6% 2
Risk Contingency S 523,194.36 6% . .
Total C $1,038,482.42 12%| - More Informatlon
Total Project Cost | '$ 9,698,482.42 .
- Less uncertainty
Class 2 Estimate, Post Mitigati . . . .
Base Estimate $ 8,660,000.00 — Firmer pricing via quotes
Estimate Contingen 80% Confidence $343,459.27 4% . P .
R/‘skContmgencf i S 466,678.51 5% = Risk Mltlgatlon
Total C $ 810,137.78 9% .
Total Project Cost | '$ 9,470,137.78 | - Improved estimate
Difference TR - Highest level risks (Tornado Chart
[ (52283326
evaluated and mitigated
25 ®Jacobs 2019
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Conclusion

= Every project is subject to Uncertainty and Risk

Begin risk identification as early as possible

Two types of risk
- Internal
- External (Sometimes referred to as Programmatic)

When evaluating total project contingency, consider:
- Uncertainty

- Discrete Risks

- Unknown (May be revealed as project progresses)

Calculate contingency using either Statistical and Determinate methods
Begin risk mitigation strategies early

Monitor, Manage and update the Risk Register often

Risk Management is a Team Effort

©Jacobs 2020
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Questions
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Welcome

Challenging today.
Our unique approach to challenge what's accepted, using our expertise
and knowledge to rethink the way we solve problems.

Reinventing tomorrow.
The outcome, from the innovations we build for our clients to the
positive impact our solution have on the world.

To create a more connected, sustainable world.

29 ©Jacobs 2019
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Our Values

To create a more connected,
sustainable world.

We do things right.

We challenge the accepted.
We aim higher.

We live inclusion.

15



Page 1

Risk and Opportunity Information Sheet (ROIS)

Risk and Opportunity Information Sheet

Rk Tarmation
Fri: Review Frequency: | Wonthly
os: by, UNC—fimpec BN sk Lovel, | oL
Jacoss
s Tt isk Owner: ontac :
ntact
loam: ame: ontact
lorgariation [ Group:
lroup: LA vy
or rea: fuani LA
tegory: LA
e v
freatment v bk
Int./Ext. [BLANK [BLANK

IF (Drivers)

THEN

(1mpacts)

I

GATIONS

Background Discussion

Basis of Cost I Basis of Schedule |

31

©®Jacobs 2020

31

Page 2

Risk and Opportunity Information Sheet (ROIS)

Risk and Opportunity Information Sheet

| Risk No.: i

Risk Value
Most Likely § (impact $) i Pert Probability ()]50%
Date of Initial Approval: R e Date Closed]
Description Values _[Transfer No.| Amount | _Date _|Balance Rem Reason
st Likey Risk S o 1 50
Iconfidence % 2
isk $ at Confidence. 3 50
Residual Risk § 4
chedule Risk s
Frotal Cont. Requested 0 5 5d
isk $: 7 59
chedule Risk (Mo.) s 50
5o 5ol 5
STATUS UPDATES
No. Date Update Discussion
p
2
3
3
s
6
7
8
9
10

lBasis of Risk/Opportunity Closure:

32
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Risk Checklist

—r | = Used as an aid to risk identification
o RBS L1 Description x [Notes . . . . .
= Typically includes historical risks
, * Provides a tracking mechanism for
initial Impact and Likelihood

s Assessments

0 additional funds

;

.

u

z
33 ®Jacobs 2020
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Risk Register
Threat/ Risk Risk
Group Risk No. [Opportul Status Breakdown [Treatment
nity Structure Type

PROJECT & PROGRAM MGMT
PROJECT & PROGRAM MGMT PPM-1 T Active Blank Accept
PROJECT & PROGRAM MGMT PPM-2 T Active Blank Accept
PROJECT & PROGRAM MGMT PPM-3 T Active Blank Accept
PROJECT & PROGRAM MGMT PPM-4 T Active Blank Accept
PROJECT & PROGRAM MGMT PPM-5 T Active Blank Accept
PROJECT & PROGRAM MGMT PPM-6 T Active Blank Accept
PROJECT & PROGRAM MGMT PPM-7 T Active Blank Accept
PROJECT & PROGRAM MGMT PPM-8 T Active Blank Accept
PROJECT & PROGRAM MGMT PPM-9 T Active Blank Accept
PROJECT & PROGRAM MGMT PPM-10 T Active Blank Accept
PROJECT & PROGRAM MGMT PPM-11 T Active Blank Accept
PROJECT & PROGRAM MGMT PPM-12 T Active Blank Accept

34
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Risk Register

Group Risk No. Risk Name Cause (IF) Impact (THEN) Mitigation / Treatment Plan
PROJECT & PROGRAM MGMT
PROJECT & PROGRAM MGMT PPM-1 isk 1
PROJECT & PROGRAM MGMT PPM-2 isk 2
PROJECT & PROGRAM MGMT PPM-3 isk 3
PROJECT & PROGRAM MGMT PPM-4 isk 4
PROJECT & PROGRAM MGMT PPM-5 isk 5
PROJECT & PROGRAM MGMT PPM-6
PROJECT & PROGRAM MGMT PPM-7
PROJECT & PROGRAM MGMT PPM-8
PROJECT & PROGRAM MGMT PPM-9
PROJECT & PROGRAM MGMT PPM-10
PROJECT & PROGRAM MGMT PPM-11
PROJECT & PROGRAM MGMT PPM-12
35 ©®Jacobs 2020
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Risk Register

Group Risk No. Ini?izttZd TDaar?eet ResDoaIt:ed Risk Owner | Telephone
PROJECT & PROGRAM MGMT
PROJECT & PROGRAM MGMT PPM-1
PROJECT & PROGRAM MGMT PPM-2
PROJECT & PROGRAM MGMT PPM-3
PROJECT & PROGRAM MGMT PPM-4
PROJECT & PROGRAM MGMT PPM-5
PROJECT & PROGRAM MGMT PPM-6
PROJECT & PROGRAM MGMT PPM-7
PROJECT & PROGRAM MGMT PPM-8
PROJECT & PROGRAM MGMT PPM-9
PROJECT & PROGRAM MGMT PPM-10
PROJECT & PROGRAM MGMT PPM-11
PROJECT & PROGRAM MGMT PPM-12

36
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Risk Register - Cost

@ 2 2 H @ i = o = - E
5 g 2 2 8 B 2 8o ° ° s s pid
Group Risk No. g z ¢ el = 2> = > 2z E] 5 ] s E i
£ & i H 5 5 | 8| 3 s | % | ¢ :
L = H < g o a & -4 5
(5 a
IPROJECT & PROGRAM MGMT 2,350,000 2,625,365, 3,390,000 06,910 % 3 % 2,102,827 % 1,500 1,361 2,105,688
IPROJECT & PROGRAM MGMT PPM-1 D ED o $10,000) $15,000] $20,000} 000 60%) 80%| 6 10%|  $1,500  $1,361] $19,583
IPROJECT & PROGRAM MGMT PPM-2 odian High e $25,000) $35,000) $50,000} 8 50% 70%) 4 $0) $0) $38,413
[PROJECT & PROGRAM MGMT PPM-3 VeryHgh |  Hih $500,000  $650,0000  $900,000) 666,6 30%) 0 70% 0 50 $0) $0
IPROJECT & PROGRAM MGMT PPM-4 High Medim | Medior $1,800,0000  $1,900,000 $2,380,000) 96 80%) N $2,047,69 $0) $0|  $2,047,692
[PROJECT & PROGRAM MGMT PPM-5 Lov | $15,000 $25,365| $40,000) 6,0 40% 0 5% 0 $0) $0) $0
[PROJECT & PROGRAM MGMT PPM-6 ey || Uepley £ 0 0 0 $0) $0 $0
[PROJECT & PROGRAM MGMT pPM-7 Yplen || Yeplao = 0 0 0 0| 0| S0
[PROJECT & PROGRAM MGMT PPM-8 e || Uepley o 0 0 0 $0) $0 $0
[PROJECT & PROGRAM MGMT PPM-9 gl || Uepley £ 0 0 0 $0) $0 $0
[PROJECT & PROGRAM MGMT PPM-10 Vplen || Yepleo = 0 0 0 0| $0) $0
[PROJECT & PROGRAM MGMT PPM-11 e || Uepley £ 0 0 0 $0) $0 $0
[PROJECT & PROGRAM MGMT PPM-12 My || Uepley ED 0 0 0 0| 0| $0
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Change in construction input costs and bid prices
April 2020-February 2021

% change

Apr 2020-

14% Feb 2021:

12% Input costs 12.8%
10%
8%
6%
a%
2%

Bid prices 0.5%
0%
-2%

May Jun sul Aug Sep oct Hov Dec Jan Feb
2020 2020 2020 2020 2020 2020 2020 2020 2020 2021 w021

Source: Bureau of Labor Statistics, producer price indexes (PPis) for new nonresidential bulding construction (bid prices) and inputs to nonresidential
construction (input costs), not seasonally adjusted
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