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About the Speaker

Saurabh Bhandari
Technical Director, Project Controls & PMO
Mott MacDonald

[0 16+ years of Construction and design What else;
[0  Passionate about leveraging project Avid reader of books on anything
controls for delivering success interesting but mostly management and
O  Author of MM Controls best practice — economics
PACE Technology freak
[0  Worked in UK, Australia, Middle East, SE
Asia
O Experience: Heavy civils, SHE buildings,
Transport projects, Master planning but
essentially you will find me solving
problems and sermonising
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The Topic

Storm Desmond - Cumbria Infrastructure Recovery Programme

When disaster events strike, the institutionalised
methods of delivering recovery are stretched to a
breaking.point.

Insights
&

Guidance
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Agenda

Relevance of post-disaster recovery and rebuild
Cumbrian Context

O O O

A differentiated Approach
B Why
B What does it mean
B How
1 Insights
B The practical stuff
[J AQuestions and Discussion
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Relevance of Post-disaster rebuilds

Percentage of occurrences of natural disasters il e
by disaster type (1995-2015) Natural loss events worldwide 2015 Munich RE =
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Relevance of Post-disaster rebuilds

Disaster Infrastructure Community Economic Sociological
Event Damage Severance Impacts impacts
® o
([ ]

Post — Disaster rebuild requires
a forward thinking and urgent
approach;

Action and not
para(na)lysis

A disaster will become a Mega-crisis unless we stop
the domino effect
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Welcome to Cumbria
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What Happened

Storm Desmond: 1 to 6 December 2015 (Cumbria) i

Storm Desmond brought exceptional rainfall to the north west of the country.
In a 24 hour period, 34.1 cm of rain fell at Honister, Cumbria - the highest ever recorded.

- ‘ —

1.15 trillion Enough to cover all Rainfall would fill
litres of rainfall of Cumbria with Wembley stadium

16.1 cmofwater  almost 290 times over ~ _#8§" ™
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The Impact

Bishop
-
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Il Damaged bridge = =
_spten | Barrow- Kendal > >
6): 272421.28 471879.53 in-Furness! ™~ . :
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The Scale
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The Mission - WHY ?

It wasn't just about re-building «Enting sy i ot compromid n
Infrastructure

embedded in to the supply chain.

«delivering restoration of assets within the
cost and time budget, through rigorous/
creative control

nun
an®

<implementing solutions which enhance the
benefit to the community.

* support local economy through
engaging local contractors and using
every opportunity to inject spending locally,
and ensuring prioritisation of projects
balance the needs of the community.

LT YN

eSafeguarding the ‘Fragile’ -

Tourism economy

«creating and developing local skills for
Cumbria in terms of human resource
capacity and systems; within client and the
wider supply chain.

......
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The Stakeholders — Fairness & Scrutiny

Demands in a post disaster rebuild

* require « affordable « visibility to * participation e assurance
effectiveness plan and prepare for to support and
and democratic delivery delivery proactivity
efficiency execution

These were a lot of things to balance; and maintain agility in delivery.
So: We used our 2 models of differentiated controls

Level of Control o (Complexity) — moderated by Risk appetite

Emergent Baseline — “ A baseline which has broad buy in; with clear understanding of
the uncertainties, emergent risks and cycle of refinement; through logical and
transparent use of ‘reference class’ methodologies.” - Bhandari 2016
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A differentiated approach
(driving predictable delivery©)

We defined a Programmatic Controls approach that was agile, broad,
and integrated. Using control methods as a lever to deliver ‘effective’
outcomes.

Baselines were used as guides to plan and not barriers to delivery.

Programme Controls Project Controls
O Delivering Effectively O Delivering Efficiently (TCQ)
O Blueprint Driven (plan) VS, O Schedule Driven
O Leveraging Governance O Compliance
0 Leading Change O Managing Change
O Emergent Baselines [0 Stable Baselines
090 project Controls MM
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Managing — The Emergent Baseline

How did we do it?
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Creating Clarity and Control

an Integrated Works and Organisation Structure

DELIVERY PMO FUNCTIONS

Assumptians: Delivery Mgm
Delivery volume £40m/ pa - Project manzgement
3 % £4m proj - Design management
Client representative
40 % £0.5m projects. Stakeholder mgm
Circa 100 contracts/ simultaneously Liaison with operations team
Delivery coordination/ supervision
Strategic Programme Governance
- Project Selaction/ seaping/ prieritication EAST WEST SOUTH

- Portfolio / Pr| C
SFund: - 1 [y s 1 (3010 1 G S

Promoting Ownership

Resource planning and
e mobilization
- Procurement
- Contraet Setup(eternal)
- Contract Setup (irternal)
- Contract Administration and Control
- Project Cost Managemernt

Programme Controls

-Sehaduling - Planning for CCC) PMO. Manitaring far External ReSI I ie nt su pport

- Information Management.

- Portfalio/ Prog, East Managemeant [hudgeting and reconciliation)

- Ectimating (All levels)

- FAID Mgm.

SELEEmnS ’::z‘;';fn“g"“"’” Flexibility but integration in
Change Managament detalled WOI’kS
Communicat ons
Resource Mgm and Secretarial functions

CORE PMO FUNCTIONS

00
T

Project Controls MM

E X P O Copyright @ 2011. All rights reserved S ERIRED



How did we organise - Delivery led OBS

Governance Stakeholders R | S k S ources

Align the team
configuration to Think in control
managing risks accounts

We made the CAM most impacted; the owner for each of the risks; and worked
through them in small Sprints

99 pProject Controls | | M
“ E X P O Copyright @ 2011. All rights reserved MoTT o



Planning the Rebuild — The Emergent
Baseline

Brougham Old Bridge
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Building the Emergent Baseline

We were quite sure on why

BUT we had a small planning problem!!

Where do we start?

What do we recover, repair, rebuild?

Where is the asset? —it’s below the waterline
What'’s the sequence?

Who's the Stakeholder?

What'’s the budget? Will we get funding?
What are the risks?

What's the success criteria?

Who will build?

OOO0O000000

09 project Controls _ . wore M
“ E X P O Copyright @ 2011. All rights reserved MACDONALD



The Timeline — aka Dilbert Plan

Dec — March April — June 2016 July 2016
2016 onwards
. Request Council i i Gateway 2 E
| Capital Budget | ' Agreeyearl |
: Approval : i works package
: ! Develop and i
e : issue first | i
Mobilisation batch des'inl ———————————————— :
packages
—
Survey and Supply
Inspection Issue first cha:m
batch works @ BENERA Y delivery
Budget packages
negotiation In house
Commence delivery
Procurement main
strategy programme
procurement
Acute Recovery Projects Delivery >
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Traditional Planning - its too laborious!

(So we broke convention — GIS based data rich planning)

¥ () Bridges and Culverts U /\L asmere | Rydal " { . —

mn
=

B & Bridges and Culverts
B O Winter Monitoring

Bridges in Final 2016 Work
By Packages

@ O Al Prioritised Bridges >
@ O Al Prioritised Culverts ngdale

1
Bridge Surveys 2017 - James X
80 Fisher X

Bridge Surveys 2017 -
e Additional

@ O Al Bridge Assets LY NAY ¢ e
B O All Culvert Assets AW \

Kentmere

AMBLESIDE

[ ! Troutheck

Waterhead 4
K

21 Mown End
1

v A Carriageways and Slopes

B & Carriageways and Slopes = ' ;. T Hawkstiead A o 2 ' [ Pt o 4
East Carriageways in Work BNV | / A b
B Packages East / \ ol

South Carriageways in Work Bowmianstead \ » ’ BOWNESS- UN W i|NDEP”ERF AT WOV A or,
B packages o8 Brantwood ) \Saw ‘o 0 ‘
@ [ West Carriageways in Work / NG N _ ’ @ .72 [ Hu h lland |
Packages - l%“” topalt ‘x‘;:. A N——%, @"'J'; ——
@ ) Carriageways in Work Packages 1 0 CUaALE pen St Crook . T
by Priority (All Areas) (Grizedale o i A Unambiguous visibility of asset data
@ [ Carriageway and Slopes caRlE e ) 7 gy e — p—
Prioritisation

NSG Network (22/06/2016) Sattéthwaito 1 Sl P ; & Undet f Making smarter resource decisions
@0o¢ CCCBYear Carriageways ' ’ Crosthw X

L 1 W - IR (ST -

And then we scheduled the works
We went from 1690 assets to 40 work packages in 6 weeks

) M
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File Edit View Favorites Tools Help

What does that mean?

How do you plan in GIS

hallis ] Bridges and Culverts

B & Bridges and Culverts
& IRP Structures 2017-18
O IRP Structures 2018-19
O Weak Bridges (31 Oct 2017)

Bridges Completed in 2016
o Work Packages

Bridge Surveys 2017 - James
o Fisher

Bridge Surveys 2017 -
o Additional

O All Bridge Assets
O All Culvert Assets
B O Archived Data

& IRP 2017-2018 Programme
O All Prioritised Bridges
O Al Prioritised Culverts
O Winter Monitoring

~ M Carriageways and Slopes

B O Carriageways and Slopes
& IRP Carriageways 2017-18
O Archive Information

O Gaist Information =
~ I= Reference Layers

O Site Photos
O Important Locations

Temporary Traffic Regulation
& Orders

River Network and EA Flood
o Data

O Land Registry Data =
@ O Carriageways and PRoW
[ Heritage Data and

' @ crowdippyria

ht.and database rights 2017 O:

5

Toads
e
i

Zoom to...

Delivery Year
Status

Road Number
Portfolio

Delivery Strategy or Work
Package

Asset No. Name
Location

District

Elestoral Division

Grid Reference
Prioritisation (HM/L/TBC)

Standard Summary Scope

Summary Scope

Asset Source

Change Request ID
CCC Asset Number
IRP Asset Code
Delivery Team
Watercourse Designation
River Name

Remarks

Finance Project Cods
GCost Centre

Funding Source
Procurement Routs
Conject Project Number

Conject Gost Code

Previous 1/1 Next
CROOKWATH

20172018

U317
BRIDGES & STRUCTURES

WP17/BE2

CROOKWATH
CROOKWATH
EDEN

EDEN LAKES ED
351748/522254

M

REPAIR OF FLOOD DAMAGE AND MEASURES TO
IMPROVE RESILIENCE

UNDERMINED ABUTMENT AND PIER

MINOR

U3174/827
ED367

IRP TEAM
Main River

Lowther

QFLDFT2FM
QFLDFT2
DT
D&B
1233

02-BRS-E-ED-ED367-FM-DT

- Lo = Build Contract Budgst £33474.10
Environmental Designations 2
Boundaries (Postcodes, Cenfidence Level 10
O Electoral, Districts and =
Pariebest A
#100% ~
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How do you create ‘fair’ Schedule ? -

(Hint: Democratically)

Sequencing the priority: Socio Economic scheduling

Post - disaster rebuilds

Y are inherently sensitive;
plechnical ¢ Grading Socio Economic .E.E‘;‘, its about making the
important stuff happen
- Visual inspections - Condition - Community Severance first;
. rades . | . . .
Surveys " + Engincering impact oo in a logical, empathetic
» Carriageway Condition Status « Communal Facility .
Surveys access and democratic manner.

* Public Transport Routes
+ Leisure Routes
+ Traffic Volumes

Technical / Enginesning Assessors, specialist supply chain providers

Local Assel Management Teams, IRP Pregramme Managers

Community feedback, Highway Network Tearns

5
SN I S N IS SN N IS S I TN SN I S S S I | ST T T T I =
SRR B —
o Fo "ol ma ma ma CRROR [ tron |
o "o "ol ea tea TEA CRROR
@ "o "o ]eAa TBA THA CRROR [ trron |
Fo "0 "ol]mwa ma rma CRROR | cnon |
'¢ :- :- ®BA TBA TBA CRROR
b B e Qo Fo e fos* pPng p 5 PP nrnril sisd ooyl anh o gt P g f ot W P2 T | P e T | T,
. ; i i 4
Gaist Socio. Socio  Technical \ Priority Ranking
Condition Economic Economic  Factors Status Calculations
Survey Assessment Assessment Calculations N
) Calculations
Inputs Inputs Calculations
00 project Control
oject Controls | | worr M
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Works Planning and Prioritisation Process —

Dealing with Political and Delivery complexity
@‘“‘““5 o High Medium " Low
Scored 9

2 sets of prioritisation approaches
MEED assessment Deliverability Assessment

Technical, Socio Economic ‘ Work Types 1/2/3

Balanced List of Assets , focussed on delivering higher priority assets

first and ensuring VM - optimised delivery

Alignment with Capital Programme Works packaging - for efficiency

090 project Controls MM
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Communicate to be understood

Saried list - by Project Lifecycle Type

TYPF ? - Major As=et Repair projects —contractor
delivery with design component.

Typs 2 — For projects wisere thene #ne no opiions sr= nequired snd the
solution ls deaz. However the detall needs to be developex and 5o fimal
a0ope | not yet desr.

Typs 3 — For pro} Beere nefthar selution er chemz

' Verified by TA l :

Area Work Asset lrfecyde ES date ES Date Value of
Ref. definktlon | Priorlty | type Deslgn Delivery FY 16-17
works

—

Assat
o/
name

o= = -

! . -
.. Define Mbad portfolio of L ﬁ;:mm" )

# %
omdorsoment Y CCC Y16 ™. Bradlossainoproot, - mbermrion < deer Y twe dpmemmAris <, 0
17 ", bsedonworcype, o7 to secure FY 16-17 delivery TN -
~  proshmity comtract S0t enzbie 17-18 delvery. e
madhanism ate.
{Suppiy Chain Blvaprint}

We recognised early that our Do-ers were not comfortable with GANTT; but could
follow a workflow - so we drew pictures
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Works Scheduling — Short Horizon Plans

We did create some
GANTT charts for
tracking the Sprints; but  ——

IRP FY 16/17 Procurement Plan4Plan (Consolidated)

sppyivain | | [ T | alzlzlelelelelzlelslalelzlel=]alal22]2]s
Work Package )
Valuoe exc. REC Bhmiend g
o~
iz v ]

1
1
iy |
mostly we used good = S
1
- - 1
scheduling practice ] -
1 M Competton Stage
. . . ey g
irrespective of the tool — =
-
so people executing —
1 2 4]
owned it and lived by it. g e
| Competton Assessmens Scage
CCC Agprons & Governsnce Stage
W somrfoardPan
Western 20Jun-16A  15-Oct17 18-Oct-17 A "
WP BW 03 Bel Bricge & Bel Lonning 30-Sep-16A  15-Oct-17 15-Ock-17 1 NEC -
WP BW 15 (Bridges) 05-Aug-16A 10-Ju-17 03-Jut17 -5[= Leads.
WP BW 16 (Bridges) 20Jun18A  10Jub17 03-Juk17 -8 2 NEC Option E for early Bridge packages.
WP BW 17 (Bridges) 05-Aug-16A  22Junv17 25-Oct-16 -159!
WP BW 20 (Milbeck Bridge) - Desgn 08-Aug-16A  14-Nov-16A  14-Nov-16 o
WP CW 01a (Hghways West) 09-Aug-16A  31-Mar17 14-Dec-16 -68'
WP CW 01b (Highways West) 02-Dec- 16 31-Mar-17 20-Feb 17 29|
WP CW 03a (Highways Waest) 30-Aug-16A  0B-Jub17 14-Dec-18 -133
WP CW 03t (Hghways West) 09-Dec-16  05-Juk17 25 May-17 29
o O 2 s Vit WonA Mt (7 = PP e e i v Works progress review on
WP CW 06 (Highways Wes? 20Sep16A  31-Mar17  31-Mar1? - nn.w WPC
oW Dol caNentth BOwr 18087 : ‘ weekly tracking and daily
WP CW 080 (Highways West) O7-Now-16A  25Aug17  20-Sep17 17 - - - : - - - Au;n wﬂcwuabmw-psw:m b
WP CW 10 (Highways West 20-Sep-16A  15-Dec-16 24-Jan-17 18 Sy 1$-Dec-18, WP QW 10 (Highways West): : : H H H H : H H H - -
wean moauh e — ~demwns . shop floor redirection
mmm Remaining Levelof Effort  [==1 Remainin... Page 10f 2 Date Revision Checked
Actual Level of Effort r— e 29-Nov-16 IRP - BRAG Report Summary Bars na nva
B Actual Work ®  ® Miosione EXigunator T Suar” Shaw

Derived from CCC-500-NSXXX-PM-SCH-00001
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Managing Works Performance

Not creating a crisis

[0  The guiding light to works performance was
M ‘The Theory of Constraints’ - E.Goldratt

[0 Keeping track of the leading indicators

TOC: identify?hg the most
Important limiting factor

[0 Monitoring: we treated the first 6 months of the (1.e. constraint) that stands
works as intense as a ‘possession, shutdown..” — w.IN the way of achieving a
holding team members to account and supporting goal and then
them to deliver to the critical path (emergent); on systematically improving

a daily basis that constraint until it is no
longer the limiting factor
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Costing the Rebuild — The Emergent
Baseline
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E X P O Copyright @ 2011. All rights reserved MSEBONMD

4



Challenges

Funding

Scenario

Funders wanted
a robust basis of
estimate

Disconnected

processes

PMs wanted
flexibility

10-66% Risk reserves;

and Emergent
Baselines

00
O

Project Controls
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Creating Space to Deliver

Effectively and Efficiently

Infrastructure Recovery Programme Converting a
Pipelined, Commitment and Spend :

P disaster recovery
N _ and rebuild effort

120,000,000 Affordability Govern???.(?. —_— Ii)ellvery in to a stable

| baseline.
- < to learn and plan
: better

60,000,000

40,000,000

Creating Space to :
- Fall
- Change strategy
- Innovate
- Create legacy

o
o
: > O L
3 2 2 & @

Pipelined { Actuat) pipelined (Forecast) Cornmitted (Actual) Spent {HoTerast)

Emergent Baseline - Summary

) M
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Managing the data effectively

Leveraging technology

C | & https
Apps & Google [4 Mott MacDonald Rer -| Project Control by Cc Imported From IE

irp-bi.myconject.com/FinancialControl/Projectsheet/Details,

4201 East- Work P,

¥ A
ﬂ Home E? Financial Control - ' Business Inteligence
-

Projectsheet Details - Financial Summary

The Projectbook "4201 East - Work Package 3A & 3B has been lo

[+ Projsctooo | | ) List || # Edit || 7] PCR Summary || = Projectshest Build Up

« Projectshest

Found & items
[ List

B My Projectshests || Expand All |=| Collapse All

- Agreed " I Actu.
—— 2 - Agreed Approved Original : ini Potential licati i
Financial Summary Original ECurrent Instructions E Current A Certified E5 Costy
- Cost Code Description Budget Budget Contract h Cost ©FF Accruals
Budget Changes Transfers Budget Value Oor Cg&r&: Commitment Budget Changes To Date  To Date Actuals PEfD\I"\:I?!I
| Projectsheet Build Up | | | | | | | | | | I !
= 01-00-D00-0-D0-DD0D0-D0-D0D i Design 182,187 1 0.00; 0.00 1 67,475, 0. 67,475.5¢ 14,711.28 12,108.87 106.67 | 27,808 €
i Single Entry Columns. a p 1 I 22,063.88
Snapshot it
DT
» Initial Budget =0

DT
» Budget Transfer

DIT 0.00 0.00
v Orders DIT 0.00 0.00
+ Forecasting { Regulstory Bodies 0.00 0.00! 0.
+ Payments gulatory Bodies 0.00 0.00.
Risk 0.00 0.00} 0
» Change Management :
D4 0 Risk 0.00 0.00 [N
» Earned Value Analysis = 05-00-D00-0-00-00000-00-000 { Unalloeated Budget 0.00 0.00} 0.

» Projectbook Setup 0.00 0.00 o
» Financial Control Setup 0.00: 15,500.00 27 606.¢
.3

a1 = o E— =T
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Cost Planning and Performance —

Structure:

Coding the
Programme database
to reflect the financial

governance

requirements

Start with a mature
cost plan structure —
with monthly review
cycles

\\ o

The practical stuff

Dedicated Resourcing

<

(

A 3 month window;
while absorbing 3% of
Budget as Sunk costs

(we did not spend
time cleaning up what
was impossible to
control - CBA) and
creating a cost
management culture

Collaboration and

Integration Systems

‘
‘ |

Spent the money to
buy a system - Moved
to a Cost Database
and formal budget
allocation and change
management on
projects by month 3.
Trained supply chain

Scoping (engineers);
Estimators ; Project
Managers and
Operations to form a
consistent view of ‘
cost planning (LfE) ‘

Governance and

Affordability

What we did

Control and Development

Efficiency

®0
"

Project Controls
E X PO
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Communicating Performance — The
Emergent Baseline
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Reporting - Communicating with Intent

Fuslic Bashboarss Glsbal Bewih ‘
S ways
HHEA Pregramma Summary I e [Achievements in Period.
NHEA Projact Summary [ENBEE 8 el 10557 e 41 - Al Warks Conpiete Pre fciade
: Dashboars sk (AFC) o Al + nalalaton Works Corpiste OLE & Cuia

A1 « Recovery of Cabie roate over Span 18
A3 . natatatien 8f New Guastry Suppent frem

HHEAEVM Dashboard by Storm Desmond

maalaoon of fiew Gany Sepoort Dears, Ganir

o " Siage A5 Deagn "
T -, - Cpr— Ire: repair WOrks as
s \ 2 Stape A7 Design
0 200 L2 et & Periods.
] A3 Anciiary Chim Desgn Doty D4-Fep-15 30-Uhar-18
Bl @ 5 e L 018119
C - waset | Re Rt - . . 43 Wyl Dacpinary DE 18.Febt5 38-Acn-tE
Omunlty R S T SR L N L L . A SCADA Deagn Aeady 1217 ddFeb i O I
5 aw T FE T I E ST e i Doty s g closed now only 7
A5 SCADA Design Ready OTDCk1S D2Tets!
a1 S Y [r s ———— 0018 SiFee
AS Mun-Desceinary DO 1e0e18 03-jus-tc EEEEN . 1
48 Trac daage onga s ed highwa
Alance-ide =1 [ Tadan1? £3-Fet-ts AT s g y
Conirsl L 46 Basdeg Cesige Aeasy 2agets G2Feets BN
Package & Tazas [aans |Faans | Eas | PoaAs ™ | a8 il g Farms Sgned Ort Dheagras
Package & AT BT A e AT SCADA Design Ready ATD15 It § §
Package © IEEGIEE B IR T 110 I\Imlmﬂfﬂﬂ'l"wl“l" GrOcs B“"er‘f [hls ,’Eﬂr
. W AP0 8188 | B0k | 0088 AT OLE Design Reasy 25N 1e K P
 Routes . e o A2 G Worts ConpiepeBctess  OBkgee hd 18/10
g | 0C3 Stephessan's Approsch Stucture Complete  $8-Dec-18 &
T 110 Varchesier Arport - Lommascang Sameke
b s ey Mdmstonms
CPlanned Vake

| Srdsal Lane Jn - Compistion
Mas Vi West - Comgisten

030 T 20009

Sharing goo
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Ghange Management H wrmen agr1s G2ap1s
Appre Change 1 } DBADr-15 08-Apr
Reques] Changs -

[ Explain Vannce
Comacive Action o 30-May-18 28-Dee-8
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" Risk ¢
ToDo
Wik Auharzation

How did Ve e

T
hFete1s 11-Feters NN
o |

T
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A S Ot Padtedicn Nast Astion T8 Finsl Actien, voanfl |
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Creating Common working methods

Getting it right ‘first time’ - Guidance and Training

Project Manager's Guidance Framework M Ey
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The Outcome

What did we achieve

Mar ‘17

1692 - Surveys/ Inspections

G600+ - Repair Scopes developed Works let and completed
Funding Requests 385+ Assets Prioritised & Planned in FY16-17

Repeat Planning for FY 17/18
Waorks Planning

Delivering

18+ Critical Assets Works Delivery
“Putting Cumbria back on its feet”

Initial - Baseline@

Committed = .
Forec_ast_ _ procurement 30 A) Delivered
(pessimistic) confidence

FY17/18 — 18/19 will see further execution of £40m pa
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The Take Away — Emergent Baseline

Controlling a post-disaster rebuild

Forward Focus on the
rebuild rather than

reactive accounting/
crisis management
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Questions?
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Thank You

Project Controls M

E X P O Copyright @ 2011. All rights reserved R AED

¥



