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Risk
noun \ risk\

The possibility that something bad or unpleasant (such
as an Injury or a loss) will happen. s

An uncertain event or condition that, If It occurs, has an
effect on at least one [project] objective. seoxsnes
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Risk = Probability of Occurrence x Impact if Realized

RECLAMATION



Risk Management

« the identification, assessment, and prioritization
of risks (defined in ISO 31000 as the effect of uncertainty
on objectives) followed by coordinated and economical
application of resources to minimize, monitor, and
control the probability and/or impact of unfortunate
events or to maximize the realization of opportunities.
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Risk Management
Methodology

ldentify Risks

Quantify the impact of the risk if realized

Qualify the likelihood of the risk occurring
Determine a total risk score for each risk

Sort the risks based upon the highest risk score

Develop mitigation strategies (elimination,
acceptance, transfer, reduction) for each risk

Assign an owner to each risk

Re-assess risks after mitigation strategies are in
place

Continually monitor the risks throughout the project
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Risk Categorization

Descriptor Likelihood over 5 years Likelihood over 5 years
Low >0.005% >1in 20,000 chance
Medium-low >0.05% >1 in 2,000 chance
Medium >0.5% >1 in 200 chance
Medium-high >5% >1 in 20 chance
High >50% >1in 2 chance

Impact

Descriptor Impact

Little to no impact on the project in terms of schedule, cost or quality. Little to
no impact on project strategy, outcome or operational activities. Little to no

Limited stakeholder concern.

Minor impact on the project in terms of schedule, cost or quality. Little impact
on the project strategy, outcome or operational activities. Low stakeholder
concern.

Considerable impact on the project in terms of schedule, cost or quality.
Moderate impact on project strategy, outcome or operational activities.

Moderate Moderate stakeholder concern.

Severe impact on schedule, cost or quality. Major adverse effect on project
Significant outcome or operational activities. Major stakeholder concern.
Catastrophic Impact would kill the project.
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Risk Matrix

Catastrophic

Significant
(4)
Moderate
(3)
Minor
(2)

Low Medium-Low Medium Medium-High High
(1) (2) (3) (4) (5)
| ! l : : |




k Register

Risk Register

Black Canyon Diversion Dam Projects
PM: Chris Vick
Date Updated: May 15, 2013

Date Initiated |Risk Description Likelihood [Impact |Risk Score [Control Measures Risk Owner

Engage stakeholders; Determine impact to BPA budget;
15-May-13 Bids are high 12 Determine risk threshold for BPA. Chris Vick
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Risk Management Plan

Risk Register
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http://sp2-pnr.bor.doi.net/rts/liaison/bcdp/Risk/Forms/AllItems.aspx
http://sp2-pnr.bor.doi.net/rts/liaison/bcdp/Risk/Forms/AllItems.aspx
http://sp2-pnr.bor.doi.net/rts/liaison/bcdp/Risk/Forms/AllItems.aspx

Risk Management Plan
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Questions?

Chris Vick, P.E., PMP
Water Operations and Maintenance Manager
Asset Management Division
Bureau of Reclamation
(303) 445-2941
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mailto:cvick@usbr.gov

Using Risk Registries to
Improve Project Management

Debbie White

Senior Consultant
443.567.3477 (m) or 509.368.9348 (o)
dwhite@sapereconsulting.com
October 27, 2016
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LONG LAKE DAM
TOTAL DISSOLVED GAS (TDG)
ABATEMENT PROJECT
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Deflector & Spillway Toe Modification

=

ar

Excavate outcrop
peninsula downstream of
spill bays 7 and 8 to
elevation 1353.

Add two deflectors along
the toe of the spillway

§ Lower = continuous
across base of spill
bays 7 & 8

Upper = across base
of spill bays 3 thru 6

Lower & upper
stepped vertically at
elevation 1370 &
1375 to allow for
skimming flow

ar

ar

ar

RESERVOIR WAY FLOW

SPILL
PLUNGES INTO POOL

Before After

S Sapere :
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Project Site Map
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Legend

:l Constructon Desturbance Area
= Construchon Access Road
"} FERC Project Boundary
Wetland

Lake Spokane

Note: The posiion of all features identified are approximate
and are only infended 1o aid in depicting site features.
Staging/Laydown Areas

Site Conditions and Construction Work Areas
— Cofferdam

So ere

Long Lake Dam Hydroelectric Development Spillway Modification Project
EE Feet
NSULTING
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Project Execution Plan Objectives

Comply w/ FERC license & 401 water quality requirements;
Conduct integrated planning with key stakeholders;
Anticipate and provide systematic control of risks;

Improve reliability of cost & schedule estimates;

Improve resource planning on projects; and

Develop a performance measurement baseline.

m @ G G o w

S Sapere :
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Key Project Complexities

100-year old structure with likely unforeseen challenges;

Limited availability of footprint for large equipment/crane
staging needs within the river channel and below the dam;

Limited cell/communication services and vendor delivery
challenges due to remoteness;

Limited flexibility in
location of temporary
road due to steep
terrain and protected
cultural & historic
areas;

SSapere —
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Key Project Complexities (continued)

§ Supplied power availability on the south side of river
versus north side or near plunge pool;

§ Planned construction completion necessary in a single
season to avoid a minimum of $2.7M increase for
rebuilding temporary road and cofferdam,;

§ Estimated need for approximately 20 permits with
federal, state, tribal & local agencies by March 30, 2016;
and

§ As of the Oct 1, 2015 project kick-off meeting, the work
planning was largely conceptual (except for design of
concrete spillway deflectors).

S Sapere 7
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Construction Phase Scope & Timeline

ABOVE ORDINARY BELOW ORDINARY RESTORATION
HIGH WATER MARK HIGH WATER MARK ABOVE OHWM
(Spring to Summer) (Summer to Fall) (Fall to Winter)
MMMME
Construct ~1 mile temporary « Construct in-river access road to plunge pool. Remove temporary

access road to staglng area.

e« Excavate and grade ~100,000

Construct cofferdam, dewater & maintain leakage. power distribution.

Excavate ~20,000 yd?® rock outcrop to elevation 1353. « |nstall ~4,000 plants.

square-foot main staging/ Construct two deflectors w/ lower at elevation 1370«  Remove temp road.

stockpile area. and upper at elevation 1375. « Construct permanent
 Construct access road to  Demolition of concrete to 18" & surface prep. highway access.
ordinary high water mark. e Drill 7,000 holes/epoxylinstall rebar dowels.
e Install temporary power e Formwork & placement of ~5,000 yd3 concrete
distribution. reinforced with 500,000 Ibs. of rebar curtain.

* Fill plunge pool to elevation 1323 including a 7.5 ft. thick

mortared riprap cap with drilled vertical drains.

h S * Remove access road, cofferdam & flood plunge pool.
< odPEre 8




Integrated Project and Core Team

Project Management Team |

PROUECT MGR

SSapere

STEERING COMMITTEE Dabbie White | STEERING COMMITTEE | J_
Bruce Howard : |
= * 7 T Andy Vickars A = . [ |
A‘ﬁ‘:iflsm Environmental Affars (€8] || PROIECT ssT PROJECTCONTROLS || AR o “'v.sm | F —l
Directar | Meagan Hash-Gilmore  Erich Wolf |
(Sponsor] | I Support (GPSS| Director | | ‘ |
i Fei s e e e I | Pat Maher | [Steve Lentini
| [ [ Sr.Hyero || Sr Hydro | | SO KIBR || Grog Hester
[PROGEAM FANAGER| Mike dar | [0ps Engineer| |Ops Engineer er. Supply Counsed
Michele Drake Speed Fitzhugh Jacob Reidt Magru : : Chain .
Supy Hydro Spakane River Mgr. Contract & Hydino Oneratians and eer e {Procurement fleani}
Compliance Svs Licnse Manager Project Mgmt. intenance Manager | Supply) Supply}
—T— —— I | I
o Craig Bourassa |
P1 Henscheid
Heide Evans Darian Andrew | | Mac Mikkelsen | |Rabin Bekkedahl E:m;‘:;g;l PROJECT ENGINEER/ i ::echm.m N“::“" ""'s;":" Plant Enginaer = Karen Carter || Mare Lyman
Env. Budget Specialist| | Hydra Comp Hydro Safety & Senior Env M et QCIP MANAGER Erg. & Do Satety, '_W'th "€ || spokane River- | Senior Sourcing | | ST Sourcing. || Category Mer. -
(Invoices & Rate G EAP Ci memn Aquatic Resource Paul Lennemann Hores - Hl,'dm Profassional Professicnal Supply Chain
Case) [FERC PRO Filings) (regap) {Permits) e EngrSr 1 I I i el | (337825 tyaws) | | (R-40085 Waks [Fee &
. &G iBam Kevin Powell & R-40656) EMR Stats)
iovanni apa
flﬂs‘viﬁ[ﬁﬁ AROT ipepEipen | | Sener CvilEngineer S T |
wsG ! e | e
| COORDINATORS | | |AORATORY : [ |
[ RPR || sTRATA PLANT OPERATIONS
| Rick Woodworth | T - Leng Lake,/Little Falls
| “mat | gsTRaTa et |
___________ e moww oz o ss ez s e s e e e e
Construction Management Team r_ | | [
PRINCIPAL-IN-CHARGE CONSTRUCTION VICE PRESIDENT Tim Vore Neil Thorson || ([ Cesar Godinez Mary Tyrie
Bob Wiesheck Clint Sharp || |[Garth Brandon| i
I. McMILLEN Mort McMillen Phil Martin Ralicarnsing | | Darry soyars | | Vi orapuet e Mgﬂ : ansger Disicy |0 (LT : :m:t;%r
JACOBS DESIGN PROJECT MANAGER ﬁrﬁi" ’[':mlmic:e“ Sp:;::ist Mgr. Corp Env | | Basvary et Spacialis | Pmmq - rr"’mp“‘am Gt L
< il Hham |51 [} sl i \ ki
resinies ol it ON-SITE ENGINEE Coliection) STV | | (Rsbek] b Analysis) piseribution) || (7575527 | communications
CONSTRUCTION MANAGER  STRUCTURALENGINEER o1t o e/ AA/QC o e | T
Andrew Pharis Grant Horeczy N
John Blum | |Bryce llnbb-en Randy Pierce
SUPERINTENDENT ASSISTANT PM/ENVIRONMMENTAL INSPECTOR Anchor QEA | Env Scientist General
Grag Swindle Nick Wheeler J {Spilis} Fereman il
GEQTECHMICAL ENGINEERING/BLASTING -
Jc:nh:cs::r: SUPERINTENDENT o LEGEND
Steeri Core Project
Mgror Supy Cam'rli;:e Team
T— | Functional Area] [ Froject Team
| Consultant i P Matrixed
f—e— - — - —- — Support
- Biue font=Role
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Planning Phase Strategy

. § Technical work plans developed in

PM Conducts Kick-Off
Conractua Cost & - o
Oct - Feb Schedule | araliel Wi contract an aselll |e,
( ct — Fe ) Communication Matrix 3
(Oct —Mar) | &
17 3 . .
) Develop Proposal Award Pre-Construction Project Team Defines N r T ]
C lete Avist:
o;‘:?:s:urzl: 2 Request Package for Permitting/Planning Functional Requirements. § . aS I n g eWa e rl n g e rg e n Cy
Justification Form Construction R37823, WA#3 Matrix & 1 1
GMP w/ Incentives Change Order 2 e Current state& metrics oy M .
o Action, QCIP, T raffic Plan, SWPPP
o Constraints &
o s Permitting § 1 1 ! !
. considerations s .
Technical +_ Planning categories 3 R e Sto ratl 0 n etC
YES ®
]
v (Nov — Jan) _ 3 )
ReqtestPronoeal] Final Access Road Finalize Work Breakdown ﬁ
Estimate of Probable r— and Profile Staging < ShuEm(TLs £ .
Construction Costs, Area to Plunge Pool O I E
ol even primary areas of focus for
Registry from WA Dept of 0 DEE )
Construction Contractor Transportation e cotect g
Highway Access <€ e Permitting 2 . . . .
* Permit & Traffic *  Construction § .
Avista review of Control Plan *  Verify/startup/ [ u al I I I e r I S re I S r
Probable Construction ) checkout § .
Costs, Schedule, and Risk ?f“";gr_lra"/t Pre- - g
B astNotification
Reg;stry Plan Finalize Project g - .
Execution Plan (PEP) © ]
11 Negotiate Risk Registry, FERCTemp *  Project team/ § OW OW p I I n OW
Q uan t | fl ed Guaranteed Maximum Construction « stakeholders §
RIS k Price (GMP), Incentives, €—fH Emergency Action || e Communication plan E
and Avista Construction Plan *  Risk management plan ™ . . .
H Contit e Data management plan 4
Registr ] £ ]
€gis t y FERC Quality Control Integrated Work &
Inspection Program Breakdown Structure 2
Provide Steering o Resource loaded g
Committee Update of activity schedule =) .
2 WA Ecolog
B = Dewatering/Seepage
Contract Terms Pollution -« systems YES
Prevention Plan *  Governance processes
Cofferdam T pproved PER . -
Construction € NO /Perfor{nance u P e rl I I Ittl n
De-watering Plan YES Baseline?
(PG-2)
e A | Re-Evaluate Project for
Obtain Approval Signatures for NO Two Season Approach or ]
Award of GMP w/ Incentives Discontinuation
Issue Preliminary Notice to Snow Pack Evaluation to Project
Proceed (NTP) to Contractor Start Date of In Water Work ] P 0 W e r

Pre-planned Off Ramp

(go/no go decision points) g Wl|dfll‘eS
10

CONSULTING



S
Regulatory Requirements

TYPE

Environmental Report

Cultural Assessment Survey/Notification of
Adverse Effect/Memorandum of Agreement

State Environmental Policy Act (SEPA)
Shoreline Development Permit
Shoreline Variance Permit

Joint Aquatic Resource Permit App (JARPA)
Nationwide 27 & 33
Hydraulic Project Approval (HPA)

Fish Collection Permit
Temporary & Permanent Access Permit
General Construction Permit

Engineering Guidelines for Hydropower
Projects, Chapter 7 (QCIP & TCEAP)

Eagle Take Permit

Federal Energy Regulatory Comm. DC Office M

State Historic Preservation Officer/ Tribal Historical

Preservation Officer

WA Department of Ecology Submitted (Aug ‘15)
Lincoln & Stevens County

Lincoln & Stevens County

WA Department of Ecology Submitted (Aug ‘15)
US Army Corp of Engineers

WA Department of Fish and Wildlife

WA Department of Fish and Wildlife

WA State Department of Transportation

WA Department of Ecology

Federal Energy Regulatory Commission Portland
Reg. Office

US Fish and Wildlife Service

S Sapere
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Risk Registry Development

Expected Conditions

Potential Deviations

Technical Implementation Impact

Cost Impact

Schedule Impact

Time to Respond

Probability of Occurrence (high/moderate/low and %)

m @ o g o 4o

RISK IDENTIFICATION RISK EVALUATION
Risk # Expected Conditions Potential Deviations Technical Implementation Impact Cost Impact Schedule Impact Time to Respond Probability of Occurrence
10 |Expect quantity of onsite Insufficient borrow material onsite | Import material. 518/cy delivered price forup |Up to 8 days delay |Immediately. Adjustment  [Low
borrow material to be for fill requirements of our to 20,000 cy to hauling procedures and (20%
sufficient for all fill proposed plan requires import of source availability
requirements of our proposed [material.
plan.

~20 identified project risks
>$6M when cost impact column summed
SSap

ere 1
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Risk Modeling

§ Modeled and simulated all risks over 10,000 times using a
Monte Carlo program that returned a range of project
costs and out-of-water dates.

§ Performed a sensitivity analysis to identify the risks with
the highest potential impact to project costs and schedule.

§ Predicted out of water Out of WoterDate Range
date (assuming no S E— e
risk mitigation): - Va
= Nov 15t = 28% oo [
= Dec 15t = 75% -

S Sapere z
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Acquisition Strategy Decision Support

§ Owner contingency at 85% confidence = $1.5M

§ Business Case for Contract Incentive Clause: Avista’s
$600K maximum shared savings incentive increases the
likelihood of a $2.7M+ second season cost avoidance.

Total Project Contingency Ranges - Cost of Force Majeure
100.00%
GMP Contingency:
$1.5 million | — e
80.00% /
Force Majeure Contingency: $2.7
million increase

60.00% / /
40.00%

-/ /
/

$0 $1 $2 $3 $4 $5 $6
Millions in addition to MCC

0.00%

@=TWo0Season = (neSeason

S Sapere s
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Forecasted Cost Range at Project Start

Engineering
Estimate
(Sep 2014)

Construction
Bid
(Dec 2015)

EXPECTED PREPARATION
SRS ACCURACY EFFORT
PROJECT END USAGE METHODOLOGY RANGE Typical degree of
ESTIMATE Ex;}rg:;gdrgg; of Typlc:;t?;xse of Typlc:;il‘l}rganng Typical variation in effort relative to
CLASS complete definition low and high least cost index of
ranges [a] 1[b]
Capacity Factored,
i Parametric Models, | L: -20% to -50%
Class 5 0% fo 2% Concept Screening Judgment, or - +30% to =100% 1
Analogy
Equipment . :
Class 4 1%1015% | Studyor Feasibiity |  Factored or h Eﬁ:ﬁ‘; fg{?&f, 2104
Paramefric Models )
Semi-Detailed Uni
Budget, = )
s Costs with - -10% fo -20%
Class 3 10% fo 40% Authorization, or Assembly Level - +10% to +30% 3to10
Control .
Line ltems
. Detailed Unit Cost ) ~
Class 2 30% o 70% Conrol o Bicl winForced | o 200 41020
Detailed Take-Off :
) Detailed Unit Cost
heck Estimate or : : _ - -3% to-10%
Class 1 50% to 100% DidTender with Detg:‘nfad Taki 430t +15% 5o 100

$8M

$9.3M

(Reference AACE International Recommended Practice No. 18R-97) The Association for the Advancement of
Cost Engineering (AACE) International is an international non-profit professional educational association that
provides services related to cost estimating, cost/schedule control, and project management to a wide range of
professions and industries. AACE defines five levels of cost estimates for a project.

S Sapere

NSULTING
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Forecasted Cost Range (continued)

Sapere Independent

$12,000,000 Uncertainty

Analysis = $11M
AACE Class 5 =%$9.0M —$10.7M (OCT 2014)
$11,000,000 - — -
GMP - Guaranteed
$10,000,000 - Max Price -=$10.8M
’ ’ (JAN 2016)
$9,000,000 - Class 5 = $9.3M
Bid/Proposal
$8,000,000 EC 20
’ ’ Class 3 = $8M
Engineering Estimate
$7,000,000 - (SEP 2014)
$6,000,000 AACE Class 3 = $6.4M — $10.4M
$5,000,000
$4,000,000
$3,000,000
$2,000,000
$1,000,000

S Sapere ' o
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Comparison of Methods

AACE International Quantified Risk Registry —
Recommended Practice No. Contract Owner Contingency

18R-97, Class 1 Estimate

§ Accuracy range of -10% § Using modeling results,
($930K) to +15% ($1.46M) owner contingency
is expected established as $1.50M

3 $9.3M + $1.46M § $9.3M + $1.5M =§10.8W)

S Sapere ;

CONSULTING



Construction Planning Costs

$415K

m Design Planning (Feb 2010 - Aug 2015)

m Construction Planning (Sep 2015 - Mar 2016)

m Construction (Apr 2016 - Dec 2016)

S Sapere 1
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Tiered Risk Management Approach

§ Operational Mitigation Measures

= Results of integrated planning sessions in Dec 2015
and Jan 2016 during risk registry development.

& Weekly Project Team Meetings On Site

= |[mmediately addressed in the field as risks
materialized to develop the most proactive strategy
and least impact.

§ Steering Committee Management Decisions

= Recommendations developed by the integrated
project team and elevated for decision making due to
potential impacts/significance.

S Sapere 2
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Operational Mitigation Measures
& Nine measures developed. Key examples included:

= Negotiated elevated prioritization with Transmission for
recovery in the event of a substation outage,;

= I[mplemented a drawdown plan of Lake Spokane
beginning October 1, 2016 to provide 48-60 hours of
escape time to minimize downstream losses during
spill;

= Requested Department of Natural Resources (DNR)
waiver for critical project fire protection plan; and

= Established a steering committee decision gate for an
orderly & planned exit to a second season contingency
plan upon evaluation of progress in July 2016.

S Sapere .
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"Weekly Project Meeting Example #1—

Culturally Protecte

§ RISK:
= Area of culturally protected sites
adjacent to access road greater
than expected — discovered Apr
13" on 1st day of fieldwork.
§ MITIGATION APPROACH:

» Flagged areas w/ flexibility to
road placement on Apr 14,

= Reduced road width from 24 ft.

» Added road markers and radio
system for safe passing of
equipment.

§ EXPECTED REDUCTION FROM
MITIGATION:

» Reduced imported material '
needs by 20,000 yd3 and labor & ACTUAL COST AFTER

to build road embankment/ MITIGATION:
sloping embankment. . SOK

$750K cost avoidance and 3.5

. weeks of schedule.
S Sapere .

CONSULTING

7

7




Onsite Material Avallablllt
RISK:

= Available quantity of suitable onsite
material less than assumed.
Discovered Apr 281" - Day #15

MITIGATION APPROACH:
= Excavation depth adjusted.

= Adjusted alignment of rock from
river to the north access into the
bank with regulatory & tribal
concurrence (~4 days).

= Reduction of access road width
near powerhouse rock knob.

ar

ar

§ EXPECTED REDUCTION FROM § ACTUAL COST AFTER
MITIGATION: MITIGATION:
» Reduced imported material needs = Approved use of contingency
to 7,000 yd? for ~$300K cost not to exceed (NTE) $150K

@ avoidance. = $117K actually spent.

pere 24
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Suitable Onsite Material Availability
Lessons Learned

§ Original
construction
photos show
expected
conditions for
onsite materials
but were not
discovered until
well into road
construction

S Sapere 2
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teering Committee Example —
Toe/Groin Improvement Decision

EX5T ROCK (EXCAVATED
/_1'0 EL 1355.0)

A

T
NS

A \/

o
YRR %\\&\//\’
’f"\\(\7)\/\\1(2/‘\(;:\}K

o
/\/> = . - - FLUNGE POOL WITH
A )\\Z%,/\ N . (ﬁ FILL AMD GRGUTED
RO IR

=k "VOD" RECION, SEE NOTE 2
&g@@ ::!NEEM‘F qumsacrm A/5105

= RIPRAP DA G108

SNTENEANS o .

N
__‘\ *
‘—ﬂ' S T CH K
/%?‘\\/,K\ N \( \{ ® ' —/()E{
SEE MITE 1~ W\Y ; 2 IS YD /’_%mmmmj
'\{7 X :/ & \/a . ’ - ?:1/_\
0 ?}&%\ J | VOID AREA
v b = i,
NN e I (SEE NOTE D)
i ! - ] '11 o . o r
5 2 T L Lo £
vy - \ " L i e k]
" , N\ >
» . T GG [ A5 mw%f? OwG t‘.l{Mm
" (SEE ©105 KEY NOTE 07}
Lt c
PIER
WOID AREA AT LEFT ABUTMENWT AS SEEN LOOKING UPSTREAM OURING 1990
GROIN REPAIR AT LEFT ABUTMENT (VOID) DETAIL £y DEWATERING OF PLUNGE POOL.
SCALE: 3/8'= 1'-¢" [ — i
B REMOVE ROCK AND SLOPE AT 2v:1H SLOPE. LONG LAKE HYDROELECTRIC DEVELOPMENT
FERC NO. 2545
LONG LAKE HYDROELECTRIC DEVELOPMENT| € REMOVE ROCK POINT TO ELEVATION 1353.0 FT (APPROX 13,500 LONG LAKE SPILLWAY MODIFICATION
SHEET NOTES: FERG NO. 2545 CY). REMOVE ALL LOOSE ROCK AND MATERMAL TO PROVIDE A LEFT ABUTMENT EXGAVATION
LONG LAKE SPILLWAY MODIFICATION m&;ﬁ";m‘i (APPROX EXTENT OF ROCK DEMO PLAN
I, REMONE LODSE CONC AMD APPLY BONDING AGENT PER NEW DEFLECTOR STRUCTURES HSTA CORFORATION
SPECIFICATIONS SECTIONS AND DETAILS D  FALL THE VOID BETWEEN THE ROCK SURFACE AND THE NEW SO, WSNGTON
2. FILL WD REGIDN IN EXISTING ROCH WITH MORMAL COMCRETE. AVISTA CORPORATION SPILLWAY FLOW DEFLECTOR WITH COMCRETE TO EL 1353.0 AS AS NOTED | Fed 10, 2016 APPROVED
S i T e
+ ,, OOk @ 2 =0 3 =0 ORLLED AND :f;c_ ﬁ%‘_'n—m@: SURFACE. DASHED LINE SHOWS ESTIMATED EXTENT OF VOID. ra RS 0
FPE RTINSt SR =R e REFER TO DETAIL 1/S105 FOR REPAIR DETAILS. ook _GH__ o s, oS, o
RG T
TOE REPAR REQUIREWENT TO BE DETERWINED IN FELD. I i — SEE PHOTO ON THIS SHEET. DWG. NO.. G301
DWG.NO.: §105 B E  REPAIR SPILLWAY TOE PER DETAL z/sml. IF REQ'D |

F  FILL PLUNGE POOL PER SECTION D/C304 TO EL 1323 (APPROX

S Sapere = 2
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2016 Actual Dewatered Conditions

Pier 6/7 Centerline

RISK IDENTIFICATION
Expected Conditions Potential Deviations
Expect mirimal downstie amboe Irspection of toe shows that hollow does

tepais based on previous dew stered
inspections sullicient to provide
stuctural suppont bor e deflectans,

not need to be filed.

Cosmetic repairs are required of requested
by Buista




Toe/Groin Repair Decision Process

LONG LAKE TOTAL DISSOVED GAS (LLTDG) SPILLWAY MODIFICATION PROJECT
TOE INSPECTION AND REPAIR DECISION CRITERIA (DRAFT 6/18/16)

JUN 24 { Begin dewatering
through dry pool

2
Double check project elevation/

plant elevation/previous inspection
elevation/cofferdam elevation

i v

S identify previous inspection control
| points and cable anchor positions.

Obtain GPS Coordinates for future
reference and relocation

1988-1994 [Anoual undersiates surveys)

1991 Dewster

1994 Sorar

1999 Pulled wire with taped offet *no significant change since 1991°
2004 Puifed wire with taped offet

2008 Puile wire with taped offoet “ineremetal erosion s iimnal”
2013 Pl wire with taped offet "00 e undes cuting”

HpE it

»  Competent concrete to be identified by hammer
method for elevation ne higher than 1344.15,
{No issues anticipated).

*  Toe drains inspection and repair per drawing
C304 Note #3, Drains located within a section
t0 be covered will be extended to the two foot
gravel section below the grouted rip rap at
elevations 13135 to 1315.5. [Anticipating one
drain to require extension).

*  Erosion to be inspected at elevation 1323 and
lawer {since Grouted Rip Rap elevation to be
between 1315.5 and 1323). To be repaired as
part of LLTDG scope if dam satety criteria are
not met, Anticipating conditions are consistent
with prior survey and Incremental (< 10 ft. of
undermining at any two adjacent manitoring
stations and <15 ft. at any single station} upon
inspection ance dewatered, therefore repair not
required to encure dam safety and therefore
not LLTDG project scope.

PRI Elevation Contours [0 TRerement] and
elevation 1353.00 (rock point removal elevation per
drawing C301) 1344.15 (10p of existing tog) &
1323.00 {Plunge Pool Grout Linej on face. Paint
Stations 0+50, 60, 70, & 80

T35 Nalch painl Grofn Repar area
far visual reference

30 Scanning of Toe Y
itial Mchillen and Avista LLTDG
fCore Team Evaluation of Toe against dam
afety criteria:

Competent concrete

Functional Toe Drains

<10 feet of undermining at any two
adjacent monitoring stations.

<15 feet of erosion at any single station

Elevation Context:

Spillway Ogee Crest = 1508

Ordinary High Water Level = 1374

=¥ Future Plunge Pool Grouted Rip Rap = 1323
Plunge Pool Bottom Elevation = 1301

| Groin Repair defined in
T T T |drawings C301, (302 & C303.

Include the foliowing as part o

o
.

Dacument inspection results
with r

s Estimate of time to repair

E cost of repair
Not necessary for dam *  Estimateof costof a
safety separate dewatering event
Tobe addressed in +  Estimated risk to LLTDG

future capital or O&M
project, as appropriate,

project if included

Initial McMillen and Avista LLTDG

Core Team Evaluation of Toe against dam

safety criteria:

. Competent concrete

. Functional Toe Drains

. <10 feet of undermining at any two
adjacent monitoring stations

<15 feet of erosion at any single station

Project Initiation Charter

Planning Phase Approval

2.6 What will NOT be delivered?

implementation of the TDG project are excluded from this charter.

IVISTA

Repair projects associated with Long Lake dam that are not necessary to complete the design and

L = 1

S Sapere
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a

roin Repair Decision Team

Project Management Team

[
|
|
| prosect Mor
|
|

the toe.

the pier to the east, which
will capture the eroded
concrete on the face of

boundary illustrates largerarea than
Note D defines.
If trigeering dam safety criteria per toe

Jul 19 .
Build pad up to
elevation 1344 = Jul 24

inspection and repair decision flow —Jul 26
chart Box &, then would be reguired . Deflector concrete
for toe repair as part of MCC. work is successor =

Useof contingency may be
appropriate basedupon extent of
repair (Refer to Risk Registry ltem #2)
Depending upon scaleof fix, could be
outside GMP

starting Aug 4 —Nov 13

A “buttress” is not necessary to be
included inthe repairs. Repairs
per existing drawings and
consideration of anchors discussed
above are the path forward.

If more extensive than MCC, may
be eligible for contingency through
formal approval of the
Contingency Reguest Form
included the GMP contract
exhibits.

e adead
STEERING COMMITTEE Dabibie White [ STEERING COMMITTEE
Environmental Affairs (E4) | ———— FROJECT ASST PROIECT CONTROLS | Andy Vickers | |
Director ! Meagan Hash-Gilmore  Erich Wolf | General Production Sub
feinirs i : Support (GPSS] Directer ] |
T T s = RS ]
[ [ | c"M ;‘:m Greg Hesler
Michele Drake Jacob Reidt Mike Magruder Chair, clrf-un:l
Supw Hydro IMgr. Contract & qum ‘Operations and {Procurment egay
Compliance Sus Project Mgmt. Maintenance Manager
I
—1— | |
- Craig Bourassa
Heide Evans Darian Andrew | | Mac Mikkelsen | [Robin Bekkedahl E'é;g’fgf :::;";:l PROJECT ENGINEER/ m”{",z‘:::ig, h‘:""‘ '“h's"""*' Flant Enginner Karen Carter
Env. Budget Specialist| | Hydro Comp Hydro Safety & Serior Env Nl QEIP MANAGER = 5'& Do Sefety.) ";:_“"P:"""e Spokane River- Sr. Sourcing
finvoices & Rate Coerdi EAP Coerd Scientist Mmh’;;‘:;‘; Paul Lennemann : P aimids Hydro Professional
Caze) [FERC PRO Filings) (TCEAP) (Permmits) Specialist Engrsrl | | (Maintenance) (R-F0085 WANS
Giovanni Del Papa Ry L Bl
__________ —— i La
T INSPECTION AND | | INDEPENDENT ] Senjor Civil Enginear i Qfap&l]_rﬂlt:;,aasw
| TESTING | 1 TESTING |
| COORDINATOR®& | | LABORATORY | |
i RPR  FERSTRATES PLANT OPERATIONS
| Rick Woedworth | Leng Lake/Little Falls
| STRATA | DOperators
Essionte STRaTa
Construction Management Team
PRIMEIPAL-IN-CHARGE
Tlort Mcl
G s S ARET RAARMALED ik
SCOPE EWVALUATION/ SCHEDULE 2016 PHOTO
ISSUE DESCRIPTIOMN STEERING COMMITTEE DECISIOMN
RATIOMALE COMSTRAINTS
Toe Repair Possible solution is to “Woid" repair defined in these - Toe Repair=Jul 1 —Jul - Eastof Pier 6/7 does not trigger
East of Pier anglethe 1353 concrete drawings as west of centerline of Pier 26 repair since not exceeding dam
6/7 fill from the centerline of & and 7; however, photo with dashed *  Groin Repair=Jul 1 - safety decision criteria.
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Left (West) Groin Expected Conditions

RISK IDENTIFICATION RISK EVALUATION
Expected Conditions Potential Deviations Technical Implementation Impact Cost Impact Schedule Impact Time to Respond Probability of Qccurrence
Expect simple flush seam interface s |Condition of old concrete very poor at |Need to develop reinforced and integrated (35,000 design, No impact can be (ne day. Moderate, no information on
suitable between old and new concrete|interface, potential need for alternate |interface design, not significant §38,100 designed while demo gxisting concrete strength. Will be
interface design construction revision continues judzed in field.
0%




Updated Risk Reqgistry

RISK IDENTIFICATION RISK E¥ALUATION
OWNERSH'™ |Ri. * |Ezpected Conditions Potential Deviations Technical Implementation Original Schedi” | Time to Respond Probability of T
s T - Impact Cost Impact - Impact - " | Decurrence =
GMP 2 Expect minimal downstream | Inspection of toe shows that hollow does | Removal of zcope. Feduction of 500 cyds; $647ley |upto b days Flone required if materialzs to RISK CLOSED: 03
toe repairs based on previous [ not need ko be filled. installed acceleration address repairs are an-hand. Was: Low 205
dewatered inspections One day response if materials
sufficient to provide structural need to be delivered from
suppart Far new deflectars. Cosmetic repairs are required or requested | Patentially moderate impact if more | Between 50 and 150 additional Up ta & days Orne day for affsite materials RISK CLOSED: D3
by Awista. than cosmetic repairs are required, or | cubic yards; $7788cy installed delivery. Was: Low 255
erogion exposes foundation defect
which requires sdditional analysis
GMF 4 Flunge pool seepage is Flunge pool seepage yolume exceeds the [ Requires more pumps and time to $518.600 A=zzume double the 3-Bdays Two days For offsite pump RISK CLOSED: 0x:
epected to be handled with &,000 gpm capacity of the planned implement the dewatering. pumping system cost equipment delivery and WAS 5
conuentional pump dewratering system. installation, assuming existing
Arrangement electrical supply is ufficient.
GrMF ] Fower supply For dewatering | Power supply to dewatering system is Meed to rent additional offsite Between D and & weeks at 2 days [1day procure [ Thour RISK CLOSED: 02:
[primary] is sontinuous and interrupted. generators. $59.900 per week torun qeneratar 1day WAS TH3
dependable qenerator. dewatering]
Assume generator rental cost one
GMF 7 Mo enuironmental Encounter environmental contaminated W aste stockpile most likely sources. | $97.300 bazed upon 7 dayz of | Up tooone week delay | Within one day once requlatory | RISK CLOSED: 022
contamination materials in waste stockpiles planned as Prepare workaround approach to partial standby decizionan disposal Was:- 10
construction fill accommedate environmental delay
GMF g I unidentified cultural Encounter unfareseen cultural resouree Accezs road most likely zource s, $27_800 bazed upon 2 days of  |1or 2 day delay Immediately resume aperation [RISK CLOSED: 0%
resource issues artifacts during project Cooperate with agency for partial standby or modify approach to protect [ Was:Lowl5
documentation and relocation ar cultural resource
dewelop workaround approach.
Buista k] Spillway Rock Excavation by [ Regulators or Avista do not approwve of Otker excavations methods require | Dependent upon decision by Up vo 30 day delay [Immediately. Equipment should | RISK CLOSED: 032
controlled explosives enplosive use for spillway rock excavation [ different equipment and more time. Awista toremowe rock by sither be onzite, One day if procured [ WAS: Low 20X
Elasting ar Hydraulic Remowal affsite.
=hould be identified ahead of
conkract execution, and that
approach should be included in the
baze estimate. Profit will need to
be carried onthe selected
—
RISK IDENTIFICATION RISK EYALUATION
OVNERSH'™ | Ri: * |Ezpected Conditions | Potential Deviations Technical Implementation Original Original Schedy” | Time to Respond Probability of T
- ¥ - L
i Impact Cost Impact Impact Dccurrence T
GMP ] Bzzume single construction | MelMillen elects to shift ko 2-zeasan Concrete demalition and concrete | 42,053,700 based upon 30 days | Mest seazan Immiediately upan Avista RISK REDUCED: 5%
SE4E0N construction approach due to cumulative | placement would be deferred bo a of dewatering for the second direction; decizion must be Was:Low 102
project delays. zecond construction seazon, Would | construction seasan. Splitintg miade prior ko concrete
require double mobilization, two seasons, Includes costs for demalition expected
dewatering system rental and 30 days of inefficiency added to
installation, acess road removal and | construction schedule ko ramp
Teconstuction down first seazon and ramp up
GMP 10 Expect quantity of onsite Inzufficient borrow material onzite for fil | Import material. 18y delivered price forupta | Upto3days delay  [Immediately. Adjustmentto (RISK REDUCED: 2%
biorrow material b be requirements of our proposed plan requires 20,000 ¢y hauling procedures and zource | Was: Low 20
sufficient for all il import of material. availability
requirements of our proposed
GMP 18 [Fire Conditions at the work | Preventative Fire Protection Measures are | Implementation of fire pratection | Up to 500,000 Meane Maderate, OMR will be RISK REDUCED: 5x
site allow for uninterrupted | required to allow continued wark, measures including cutting fire lines approached shead of needto | WAS: MODERATE 302
wonrk. withaut preventative enzure uninterupted work.
meazures,

IS
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Risk Registry Comparative Results

JAN 2016 JUL 2016
§ 20 open risks § 11 closed risks; 3 reduced
§ Contract Contingency = § Contract Contingency =
$1.5M at 85% confidence $831K at 85% confidence
§ Out of Water Date* = § Out of Water Date* =
= Nov 15t = 28% = Nov 15t = 40%
» Dec 18t =75% = Dec 15t =79%
§ Concrete work yet to be
*Out of water date percentages assume worst started in JUL so remaining

case for partially mitigated or unmitigated risks. i
6 risks not yet encountered

S Sapere .
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July 2016 Contingency Range

100.00%

£0.00%

60.00%

40.00%

20.00%

0.00%

Decreasing GMP Contingency Need for 85% Level of Confidence

Jul 85%: 5331k

S Sapere

CONSULTING

lan85%: 51.5M

—

Millions in addition to MCC




July 2016 Out of Water Date

Increasing Confidence in Out of Water Date
100.00% 7
20.00% | f_JuIIZ;’l:?Q%
/e

Jul12/1:75%
60.00%
40.00% — Julll;’iﬁ:qﬂ% /

lan11/15: 28%
20.00%
um T T T T T T T T T 1
8/18 10/7 11/26 1/15 3/6 4/25 6/14 8/3 9/22 11/11 12/31

S Sapere 2
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Construction Phase Scope & Timeline

ABOVE ORDINARY BELOW ORDINARY RESTORATION
HIGH WATER MARK HIGH WATER MARK ABOVE OHWM
(Spring to Summer) (Summer to Fall) (Fall to Winter)
MMMME
Construct ~1 mile temporary « Construct in-river access road to plunge pool. Remove temporary

access road to staging area. Construct cofferdam, dewater & maintain leakage. power distribution.

e Excavate and grade ~100,000 Excavate ~20,000 yd? rock outcrop to elevation 1,353. « |nstall ~4,000 plants.

square-foot main staging/ Construct two deflectors w/ lower at elevation 1,370 «  Remove temp road.

stockpile area. and upper at elevation 1,375. « Construct permanent
e Construct access road to  Demolition of concrete to 18" & surface prep. highway access.
ordinary high water mark. e Drill 7,000 holes/epoxylinstall rebar dowels.
e Install temporary power e Formwork & placement of ~5,000 yd3 concrete
distribution. reinforced with 500,000 Ibs. of rebar curtain.

* Fill plunge pool to elevation 1,323 including a 7.5 ft. thick

mortared riprap cap with drilled vertical drains.

U Scpere * Remove access road, cofferdam & flood plunge pool. 35
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Forecasted Completion Cost Range

Sapere Independent

$12,000,000 gggfyfst?;”;ymm
AACE Class 5 =%$9.0M —$10.7M (OCT 2014)
$11,000,000 - S

GMP - Guaranteed

$10,000,000 - Max Price = $10.8M
' ' (JAN 2016)
$9,000,000 - Class 5 = $9.3M
Bid/Proposal
$8,000,000 REC20D)
’ ’ Class 3 = $8M
Engineering Estimate
$7,000,000 - (SEP 2014)
$6,000,000 AACE Class 3 = $6.4M — $10.4M
$5,000,000
0
$4.000.000 70% Complete

1 Estimate at Completion
$3,000,000 1 (SEP 2016) = $9.34M
$2,000,000 : 0.4% cost growth

$1,000,000

$-

S Sapere ' B
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Maximizing Additional Value/Benefit

& Three parallel projects added (separate contracts) during
execution that resulted in significant economy of scale:

= Maximized access road infrastructure to improve right
abutment resulting in future cost avoidance of > $4M.

» Future risk management strategy to prevent erosion impact to
newly installed deflector.

 Increased concrete placement to ~6,000 yds.3 for total project

= | everaged existing concrete crews and mobilized
equipment to perform two maintenance projects:
» Spillway gate repair & Parapet wall repair

& Reprogrammed $1M in underruns to other capital projects
In Sept 2016.

§ Plan to donate some of the property to the local community.

S Sapere =
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Right Abutment/Toe Improvement

1920

S Sapere 30
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Malntenance Prjects Before & After




Final Thoughts

§ Key mitigation measures would have been overlooked
without the use of a multi-disciplined team participating In
risk identification discussions.

§ Significant uncertainty reductions are available through
historical record searches (most ideally in planning
stages).

§ The greater number of parties, the greater the need for
clearly bound project objectives and decision processes in
advance to manage expectations.

S Sapere “
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Final Thoughts (continued)

§ A quantified risk registry can be used to establish the
basis for a reasonable & defensible contingency
amount that all parties can accepit.

§ RIsk registries aren’t a license for change orders when
risks occur, but rather a tool to proactively manage risks
from fully materializing in the project.

§ Alignment of financial interests among parties, and
management of all risks regardless of the
low/moderate/high likelihood of occurrence, provides
the opportunity for greatest success.

S Sapere i
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