Canadian Society of Value Analysis
Toronto - Markham Holiday Inn

HDR|HLB Decision Economics

(COSIERISKVARIZINSIS




Wizt zsire ifle Exoaciac] Hasilis of
rlolcine) 2t Cosi-Risi< Wariksnoo?

(COSIERISKARINSIS




Cosi zipie] Bijclejat Progleanss

Cariral Ariary/Funnel
Cosit 5128 Veara trizin) Sriejiriel Esipzire




s s 2 Uglicta =i ola?
No, Wiy Projacis Excaac irjalr Bclcjais)

5 & 3
: H B
<|50 2
H B
3 M E B E
= g
B = o o
2 M H E B
° ol
3 AEEH B
sl < g 2
[=} — o w o et

Elyvalare) Siitely, June 2002
- 259 lpigrpeijoriel Projeeis




Projact Vizireiejaant Besies

Treelitionel Estinreiige)/Eiclejeiiric
Agoroze




Davealgainel e Nayy YWy

Davelgagiric) = Navw Yely




ANEVACORICEP = RENTENE)
Proozgle Cosit

A Locjicz| Agorozicn — Basa Cosit -+ FsiK
Cost # = Reapjeja of Progzlgla (Fuitira) Cosi

* Risk egst is normzlly sallzd “sontingzney”




Datarplinline) trie “ Base Cosi!
BYADGITERE D ENDNIEGERCESREVIENY,

BlEaSENCOSINDEIERRINAIGN




Bzise Cosi Daisrlneiion

e ConeExi=IRISKEXPRSUES




COSIERISKAVIOEENNONZOCESS

o
Risk-Process Flow Chart /\

COSIERISKIVIOEENNEGNZOCESS

10



Davalgg Project Floyw Crieift sigle
DUIEIEN

lelaritify Risic cinlel Qgoaritinfiy
EVERLS

11



lelentify Fisic el ©gaaritinlity
EVENRILS

Cost Benefit Schedule

Probability o) Benefit

INCEIPEREWRNENEVERRRISKSIENE
OPPBIHURIES

12



ApPPININGEVERITRISKS and
OPPBIHURIWES

Ve Czirle Sicrtllzicions zipel His e
Acjusiac] Cost QLico s

13



Proclicis of trie Weorksnoo:
relricje of Progzlgle Cosis

Procicis of trje Warksnoo:
rerieje of Poianijal Seracile [fozies

15.0 20.0
Total Project Delay (months)

14



RISKAVIIE2e))

i< Mitiefzition

15



= oles of fHisic Miticfzition

The =Exozlncliric Usa of Cosi-
RISKARIRINSTS

“Shocking or not, the
Department of
Transportation has
performed an
unprecedented public
service with these latest
cost estimates. Itis a
much-needed dose of
fiscal reality.”

Seattle Post Intelligencer
June 9, 2002
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BESElINENCOSINESHINELES
(Incluclinie Escalzition airiel Sorjtiricjenecias)

DESCRIPTION

Building
Restoration

3587000 | §

133 Eaed | §

576304

EETE ]

1256471

5201302

56T

1407 282

GH SERVICES

1032271

s

CHELLTANT FNAL DESIGH

4D3E52%

1060057

DESIGN COGT- NrCT FRAL DESIGN
SERVEES

Atagu

550,401

CONSTRUCTION ADMMISTRATION - NYCT

1590 624

183030

RIS TRATION AND.
45 CONST. MGMT

248070

07378

LTLITY FEE ALLOWANCE

128,235,000

ARTWORK ALLOWANCE

CONTHGENGY [A05) - 83, OF B0 COST W o0 |

spsasas | §

2201347

3063297

228418

PANTERFACE AT THE WEST END OF THE
DEY STREET FROECT

1000000

3000000

3082411

13 842411
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(Bzsalirie Duraitions sl Projac
Corrolatign))

RISKOREGISTEY,

(Excunoles of Event Risis ancl if2ir Cosi
IMPECLS)

Contract Probahility of

o Cost Impacts (} thousands)
Impacted Occurrence Low Most Likely i
PKG1 Canstruction Decking T5% Triangular $100
PKG1 Canstruction Design changes during construction 100% Triangular $1,100
PKG1 Utilities Unforeseen additonal sork 100% Triangular $250
PKG1 Signal Signal cabinet 5% Discrete $0
PKG1 Scope changes |Deletion of AJC to 2/3 Star 100% Triangular -$500
Structural darmage to project/adjacent
PRrG2 Canstruction properties - contractor assurnes any 5% Discrete
rmonetary impact - reflected in bid.
PKG2 (Construction Impacts to local businesses 20% Pert
Design changes during construction - Owner:
Driven
PrG2 Canstruction Additional Utility work Scope (al utilities) S50% Triangular
PrG2 Canstruction Diffiering field or latent conditions - AW0s S50% Triangular
PrG2 Canstruction Stabilizing the Corbin Building S50% Triangular
PrG2 Canstruction Diffiering field/subsurface conditions S50% Triangular
5 Structural damage to project/adjacent
PKEE  |Construction roperties (Cnrb?m 145 Fﬂ.lltnri EJ!tE.) 5% Discrete
(Changes to Account for Difficulties
(Dorme..etc. )

Risk Type Risk Description

PKG2 (Construction 100% Triangular

PKGE  |Construction 25% Pert

PKGS (Construction Sequencing of work among sub-contractors 10% Discrete

PKGS (Construction Design changes during construction 100% Triangular
PKGS  |Construction Unexpected potential damage to existing 505, Discrata
AT tunnel structure
PGS [Construction Differing field or latent conditions - AWds S0%: Triangular
PIKGE Environmental -
Histarical

PKGE  |Site risk Hazardous materials 10% Discrete
PIKGEE Construction Un_d\_scovered[\atemt conditions in Corbin
Ewilding

PKGE Construction Differing field or latent conditions - AW0s S50% Triangular

(Carbin Building - Historic S50% Triangular

S0% Triangular
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Project Elowenzeifis

(Bzaisaliri2 Duraitions sl Projac
Corrolation))

ISESElINENCESINESHINELES
(Inelicline Escalzitior ciniel Soniigejaricias)

DESCRIPTION

STRUCTURAL BOX
EAC

FINISHES
EAC

SIGNAL
EQUIPMENT

CONTRACT EAC

SECANT PILING
WORE - EDC

REPHASING
WORK - EDC

PARK MITIGATION
WORE

ROUTE 84 -
| TRANSIT PORTION

TOTAL (FTA
FUNDING
PORTION]

ERIELIEY

1580290

INCLW / STRUCT
BOXEAC

3a%.468T48

ENVIRONMENTAL REVIEW

CESIGH COST - PE

DESIGH COST - FINAL DESIGN

CONSTRUCTION ADMINISTRATION

7800000 | §

TALABOR

10,000000 | §

CONTIRGENCT [AWOS)

UTILITY FEE

12080000 | §

1000000 | $

ARTWORK ALLDWANCE

PARES MITIGATION RESERVE

[SENOR HANAGEMENT (HTA
PROJECT RESERVE

1E.076.000

TOTAL PROJECT COST
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RISKTREQ

(Exccunolas of Evart fisis e treir Cos

IMPECLS)

Contract
Impacted

Risk Type

ISster

Risk Description

Probability of
Occurrence

Distribution

Cost Impacts ($ thousands)

Low

Most Likely

High

Construction

Underpinning Existing Subnway Lines

40%

Triangular

$0

$0

$3,900

Undiscavered utilities

S0%

Triangular

$0

$0

Construction

Far Plant - relocate Fan Plant on top of
Turnel

0%

Triangulat

-$15,000

40

Construction

Actual conditions vary from assumed
conditions during box construction {water)

3%

Discrete

$0

Ervironmertal

Archenlogical finds and curation

10%

Discrete

0

Ervironmertal

Hazardous materials

15%

Discrete

0

Organizational

Lahor issues (such as strikes)

10%

Discrete

0

Crganizational

Sequencing of work amohg
contractorsfDelays due to Hazmat and
others

15%

Discrete

40

Construction

Delay in execution of Construction
Agreement

S0%

Triangular

$0

Ervironmertal

Force majeure (extreme waather event)

S0%

Triangular

0

Managernent

QAfQC

S%

Discrete

Construction

Interferences with Other Lower Manhattan
Projects

10%

Pert

Finishes

Managernent

Scope Reductions - finishes, dadding,
colurnn cowerings, etc.

0%

Triangulat

Finishes

(Organizational

Communications Equipment - ohtain sorme
equiprment from TA

30%

Triangular

Finishes

(Organizational

Fare Array Equipment - ohtain from Ta

T3

Triangular

Finishes

(Organizational

Sequencing of work among contractors

20%

Triangular

Finishes

(Organizational

Design errors and omissions

10%

Discrete

Finishes

(Organizational

Contractor hon-performance

S%

Discrete

Finishes

Crganizational

Coordination with R/

10%

Part

Finishes

Construction

Utility relocations

10%

Part

Project Cosi Disirloiior]
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