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Purpose of the Quantitative Risk Assessment

The intent of the Quantitative Risk Assessment (QRA) at this stage is:

* Follow a structured, experienced-based process to guide
project contingency values

* Convert the project teams’ professional assessment of
project risk (the Quarterly Risk Register) into contingency
value recommendations

* Compare the QRA recommended allocated contingency (at
a P80 level of confidence) to the designer’s recommended
cost estimate contingency



Contingency Development

Types of Contingency
Definition Percentage
Design contingency by project element (cost category) | 10% - 30% of 1
Allocated for scope not captured in preliminary design Construction Cost
Unallocated
Contingency for measured construction work for 10%1of Construction
Construction unforeseen conditions and other changes Cost
Contingency for all non-construction program 15% of Construction ,
P requirements as well as a safety-net should escalation, | Cost + Program Costs
rogram Reserve . .
claims, or change orders exceed the limits of the
contingencies within the construction budget.

'Construction Cost includes escalation to midpoint of construction
2Program costs includes professional services and right of way costs (escalated)



Quantitative Risk Assessment Process

Quarterly Risk Register

Example Risk Drivers:

Structural collapse in mined tunnel

Scope adjustments for
reconfiguration of DTX 4t & King
Infrastructure Relocation

Delays in property acquisition
Delays due to unresolved design
criteria

Delay in Supervisory Control and
Data Acquisition (SCADA) due to
conflicts between Caltrain System
and DTX

Risk / Opportunity Details Initial State Mitigated Risk State Responsibilities
A A A A
W r I 1
INITIAL ASSESSMENT POST-MITIGATION ASSESSMENT
- Consequence Consequence
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5 HD;‘:;;Edﬂz‘:”?::g;?g‘“”mmm/ - Roadheadsr, LOCC delays affect criical path schedule |- Delays during construction Risk | 2 1 2 |- Confirm delivery fimelines with vendors 2 1 2 |Schedule CLangford | 1-Nov-20
502 Delsys n delvery ofcrlcal equpment fy In fabricaton [ deivery of ppe and or valves - Delays during construction Risk | 2 3 & |- Confirm delivery timelines with vendors 2 2 4 |Schedule Ale 1-Nov-20
materials (pipes and valves including poor qualty or shopping / storage damaae)
- Include qualfications for Contractor's QC
Manager
- Include stringent qualty requirements within
the contractor's preposed work plans and
503 |Poor quality / workmanship - experinced vorkers -Rawnrk.\eadsmde\a.ysdurmg Risk | 3 2 2 & [hold points for approval of key areas 2 2 2 4 fro Clangford |1-Sep-22
- Lack of construction supervision / management construction and addiional costs o Specifications
- Provide fulltime inspectors as part of QA
- Impose: early requirements / meetings |
Ietters with respect to Contractor mistones
- Construction management, qualiy checks
- Carry out pre-construction surveys / War 27, 2020 critical utities
inspections of senstive utiities being identified as part of 60%
- Early engagement of utiity providers to design. Wilthen proceed with
define acceptable badng requirements protectionireincation design
- Prepare dwgs with locations, load between 60-90%. Risk to be
- Delays during construction restrictions efe. revisted at next workshep.
Damage o crcal exisin moroper protecton  relocalion complted ahead of - Loss of water supply COV - Include reference mitigation designs Desian Dwgs 1Jun 19, 2020: WV to look into the
504 ! N 0 - o D.D n andlor Park Risk | 2 3 4 4 B |(remove and replace CA4, structural slab) as| 2 2 3 [} an v Clangford |18-Oct-20  |process/ fiming to inspect the
utilties/faciities during construction construction Specifications
- Safety risk (2.0. pressurized part of design docs and payment tems with |West End Interceptor No. 1
water) submitals g0 this is not missed before the end of design
- Require shering approach that minimizes (summer menths fikely to be
seftlement for structures near critical prefered)
infrastructure (secant pies) Sept 27, 2020: addtional steps
- Underiake identification and protecion of taken to miigate this risk. Wil
utiities as part of an early works contract \discuss at risk workshop.
- Carry out pre-construction surveys
- Restrict loads over criical N rastructure
- Prepare dwgs with locations, load
Delays during construction reslrctons stc
Damage to existing utities during - Improper protection / relocation completed ahead of | A I . - Include reference mitigation designs as part Design Dwos
505 . . - Costto replace Risk | 4 1 2 8 2 1 2 4 Ale 18-0ct-20
construction - other {minor) construction . . of design docs and payment tems with Specifications
- Safety risk (e.0. gas fines) )
submitals 5o this is not missed
- Use ghoring approach that minimizes
seftlement for structures near critical




Quantitative Risk Assessment Process

Quantitative Risk Analysis

. . QRA Influence on Project Cost Estimate
* Produces a numeric estimate of the

overall effect of risk on the project cost
and schedule

80% confidence

Confidence

More

e Considers both known and unknown
risks

f—

* Examines confidence levels and
provides the basis for choosing
contingency levels

Cost Confidence %

* 80% confidence typically used for this
project scope and level of
development

Confidence

Less

More
Cost

Less
Cost

Cost Estimate $s



Project Cost Estimate Status

Activity November December January February
317 14021 8| 512192 2 916 2330 6132 27

Cost Estimate Peer Review

Program Cost Estimate

Draft Capital Funding Plan

Finalize Program Budget

Finalize 20 Year Financial Plan

20 Year Financial Plan - ESC Recommendation
20 Year Financial Plan - TJPA Board Action

nfomaton-Gesene Buiget Shedue & Captalfonig. | { ___________________________________________________ :

Action - Baseline Budget Schedule & Capital FundingPlan |
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