'B"LF.'NG‘g" BERGER SIEMENS

} Civit
Bilfinger Berger-Siemens= CAF
Consortium”
Ourref; 25.1.201/KDR/6694 . e
) BsSfmger Bergn: Cw,f CL‘I R BSC Consortium Office
: CEP.2 9 Lochside Averue.
o [T Edinburgh Park
17 September 2010 - Edinburgh
- Liron EH12 804
m ‘ ‘ United Kingdom
g,et;;;n(;:::j Phone: +44.{0) 131 452 2800
65 Haymarket Terrace Fax  +44(0)1314522090
Edinburgh
EH12 5HD

For the attention of Steven Bell - Tram'Project Director
Degar Sirs,

Edinburgh Tram Network Infraco
Estimate In Respect of Notice of tie Change Number 536
Access Dates Provided by tie up'to and‘including 31 July 2010 — Delay Resulting From

Incomplete Utilities Works

We refer to Infraco Notification of tie Change No, 536, notified to tie under-cover of Infraco’s letter dated
22 January 2010 (Ref: 25.1.201/WIM/4470), and provide herewith the resulting Estimate pursuant to
Clause 80 of the Infraco Contract.

Please confirm your receipt and pursuantto Clause 80.9, your proposals for discussion and agreement
of this Estimate.

M Foarder
Project Director
Bilﬁnger Berger Slemens CAF Consortium

cc J.Donaldson
S.8harp
D.Gough
M.Berrozpe
A.Campos
M.Heéht
F.Wenzel
D.Steel

Enc: Estimate INTC 536

Bilfinger Berger Civil UK Limiled Registered Office: 7400 Daresbury Park, Warrington, Cheshire, WA4 4BS. ‘Registered in England & Wales Compsay No: 2418086
Siemens. pic Registered Office: Sir Witiam Siamans Square Fritley Camberey Sufrey GU16 8QD Registered in England & Wales Oompany No: 721817
Construcciones Y Auxblar dé Ferrocarries S.A. Registered Office Jose Mara lturdoz 26, 20200 Beasain, Gipuzkoa, Registered in Spain. CIF: A-20001020

CEC02084514_0001



Summary of Estimate in Respect of Notice of tie Change Number 536

This Estimate addresses in isolation the fime élement of the delay arising from incomplete
Utilities Works, and Infraco hereby requests an-extension of time to .each respective Planned
Sectional Completion Date as follows:

Planned Sectional Completion Date for Section A: 241 Calendar Days
Plahned Sectional Completion Date for Section B: 286 Calendar Days
Plafined Sectional Completion Date for Section C: 461 Calendar Days
Planned Sectional Completion Date for Section D:  461.Calendar Days

Further; Infraco. requests an exténsion of time in respect of Agreed Tram Commissioning Dates
‘as detailed in-Appendix J.

This Estimate also addresses the cost of these delays to each of the Planned Sectional
Completion Dates; in the total sum of £39,306,971.16 and Euros 4;971,623.37 exctuswe of VAT
and has been calculated in accordance with the agreed mechanism set out in tie letter INF
CORR 2773 dated 05 November 2009. Details of the Estimate are-contained in Appendix H.

Pursuant to Clause 80.4.1, we confirm that Infraco will require relief from comphance from its
obligations in respect of the completion date of 30 June 2011 (nommated in the Asset
Protection Agreement) together with any other such text reflective of the -agreement for
extension of time whether or not specifically mentioned herein.

Pursuant to Clause:80.4.2, we conﬁrm that'we do not perceive that the subject delays will result
‘in any defrimental impact to the ultimate performance of the system.

PR e Db

i ’xﬁcant lmpact on the Programme and have addressed these impacts under Appendlx A i
attached hereto. :

Pursuant to Clause 80.4.4, we confirm that we do not perceive of any revisions to or additional

consents required for which Infraco is responsible. We note for assistance only that given the
quantum of delay experienced, there is potential for those rights obtained by tie. for Infraco to
occupy lands -(for the purpose of construction) to have lapsed or been otherwise adversely
affected. In these instances, we have assumed for thé purpose of this - Estimate that any such i
issues Wl" be resolved so as not to impact the revised agreed Programme. i

Pursuant to Ciause 80.4.5, we confirm that we do not perceive that.any new agreements will be
required with third parties as a resuit of the delays.

Pursuant to Clause 80.4.6, we confirm that the planned Sectional Completion Dates, Reporting
Period End Dates and Milestones in Schedule Part 5 will have to be updated to reflect the
amended Programme agreed as a result of the Notified - Departure to ‘which this Estimate’
relates, together with any other exténsions of time consequential on the amended Programme.

Further, pursuant to Clause 80.4.6 we confirm that, in the opinion of Infraco, amendments are
required to the Tram.Supply Agreement (Schedule 16 to the Agreement) More particularly we
confirm that the Agreed Tram Delivery Dates, the Agreed Tram Commissioning Dates, and the
dates for fraining indicated in the Tram Manufactunng and Delivery Programme will have to be
extended as detailed in the TSA MUDFA 2 Programme attached herewith at Appendix J and the
Agreed Tram Commissioning Dates referred to in the iInfraco Contract will be updated
accordingly.

At this stage it is not possible to confirm the exteénsion to the Key Subcontracts that will be
required. Infraco proposes for reasons of eéxpedience, given the reasons referred to above that
the details or any changes required to Key Subcontracts are provided to tie following agreement
of the quantum of extension of time.
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Pursuant to Clause 80.4.7, we confirm that the proposed method of delivery of the Infraco
Works has not matenally changed saveé for any revisions to the sequéncing of construction
activities as addressed in Appendix A.

‘Pursuant to Clause 80.4.8, we confirm that the proposals to mitigate the delay are described in
detail-in-Appendix-A.

Pursuant to Clause 80.4.9, we again confirm that the Planned Sectional Compleétion Dates,
Reporting Period End Dates and Milestones in Schedule Part. 5 will have to be updated to
refléct the amended ‘Programime agreed as a result of the Notified Departure to. which this
Estimate relates; fogether with any other extensions of time ‘consequential ‘©h the -amended
Programme. The Agreed Tram Commissioning Dates will be updated as detailéd at Appendix J.

Pursuant to Clause 80.4.10, we confirm that the subject delay has caused an increase in‘'sums
due to be paid to Infraco. Infraco proposes for the reasons referred to above, in the interést of
expedlence that these sums be detailed, submitted and agreed with tie:following the agrésment
of the quantum of extension of time applicable to each of the Planned Sectional Corpletion
Dates and the Agreed Tram Commissioning Dates.

Pursuant to Clause 80.5.1.1, we confirm that it is not possible given the reasons referred to
above, to confirm whether any net incréase or decrease in labour resources or management
time reguired for each affected maintenance element of the Infraco Works will be requiréd.

Pursuant to Clause 80.5.1.2, we confirm that we do anticipate consequential increases. in
materials, plant or equ:pment ‘but that it is.not possible at this stage to quantify such increases.
These shall be detailed fully following ‘agreement of the quantum of extension of time.

Pursuant to Clause 80.5.2.1, we confirm that-we do not anticipate net increases:in the scope.of
requtred renewals work or services, or the ‘frequency of renewals, but that if is not- ‘possible: at
this stage to quantify such increases. These shall be detailed fully following agreement of the
quantum of éxtension of time.

Pursuant to Clause 80.5.2.2, we confirm that we do anticipate net increases in labour resources
and management time required for renewals work, but that it is not possible at this stage to
quantify such increases. These shall be detailed fully following -agreement of the quantum of

extension of time.

Pursuant to Clause 80.5.2.3, we confirm that we do anticipate consequenhal increases in
materials, plant or equipment required to affect renewals, but that it is not possible-at this stage i
to quanttfy such increases. These shall be detailed fully following agreement of the quantum of
extension of time.

Pursuant to Clause 80.7.1 Infraco has used all reasonable endeavolirs to minimise the increase
in costs. due to the tie Change by adoption of appropriate mitigation proposals as documented in

Appendix A.

Pursuant to Clause 80.7.2 Infraco has, where required by tie and where appropriate and
practicable, an obligation to seek competitive quotes from other persons other than the Infraco
Parties. The Infraco has not been requlred by tie to seek such quotations, and the same would
not be appropriate and practicable in regard to the costs consequent upon the tie Change.

Pursuant to Clause 80.7.3 we confirm that Infraco has investigated how to mmgate the tmpact of
the tie Change. Infraco’s proposals to mitigate the effect of delay are described in detail in
Appendix A,

Pursuant to Clause 80.7.4 Infraco has, to the extent relevant, implemented the tie Change in the
most cost effective manner by modifications to the sequence and logic in the Programme as
detailed in Appendix A.
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Please note that this Estimate is limited solely to the Notified Departure narrated in Appendix A
and these impacts tesulting from delays to the.completion of the: Utilities Works as no

up to :and including 31 July 2010. It does not take account any fallure by 'tle or'its agents to
complete the Utmtues Works in accordance with the “access dates provnd ' d 'whlch,wou!c‘;! be

thescope of the _jcoWorks These changes have been notifi er a.separate cove
shall be: subject to independent estimates, valuation and agreement pursuant 1o the relevant
provisions of the Infraco Contract. Nothing in this Estimate shall prejudice any nghts to
entitlenent to'compensation of relief by Infraco under said separat&proceSses
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APPENDIX A

Impacts‘on Programme Pursuantto Clause 80.4.3

Introduction to the Estimate

This Estimate notifies the analysis of the:impact upon the Programme of a Notified Departure which has
occurred, for the purposés of establishing changes that are requrred to the Planned Sectlonal
‘Completion Dates. The Notified Departure and deemed tie Change in question arises in respect of
incomplete Utility Diversion works based upon the information made :available to Infraco as at 31 July
2010. That information confirms the’ falsification, as a matter of fact, of Pnc:ng Assumptions 24 and 32
of Schedule Part 4-of the Infraco Contract.

Those Pricing Assumptions require the-completion- of the MUDFA works by the dates specified in the
Programme ‘and Programme Assumption 3.1. None -of the MUDFA works were completed in
dccordance with those dates. The extent to which the facts are known by Infraco to differ from the
Pricing Assumptions — that is, the extent of the MUDFA delay - has developed as tie has advised Infraco
of the likely completion dates for the MUDFA works. This Estifnate is based upon the information made
available to Infracoon orbefore 31 July 2010.

As. this INTC takes account of the information avaitable to Infraco as at 31 July 2010, it supersedes
INTCs 14, 15, 16, 18, 70, 131, 241, 358; 524, 556, 557, 564; 570 and 571 which addressed the
mformatlon known at earlier dates.

Clause 80:4.3 requires the analysis of the impact upon the Programme of any Notified Departure for the
purposes of establishing changes ‘that are required to the Planned Sectional Completion Dates. The
Employer's Requirements specify that a Programme i$ produced using Primavera P3e computer
software. Contractually therefore the Programme and Primavera software are required to-evaluate the
change:

The Programme Revision 1 is the version currently accepted by tie pursuant to Clause 60.4, and as
such forms the platform for the analysis here in.

The MUDFA delay (effectively-a pre-commencement delay as far as Infraco's Works are concerned) is
ongoing. it-has not yet conclided and the full‘effects of it-are not yet known. As such, any analysis is by
its nature, prospective. The most appropriate form of évaluation is an as planned |mpacted approach
which takes the original meéthodology and shows the effects of the delay

General-Approach

This Estimate takes cognisance of the Décision of Robert Howie QC in respect of INTC 429 (Delays
resulting from Incomplete Utilities Work MUDFA Programme Rév8). In particular:

1. Infraco is both bound and entitled to work to the Programme (Decision, page 8, para 4). The
Programme remains in Revision 1 and this forms the basis of ‘Infraco's analysis of critical
delays.

2. It is correct to consider the impact of the Notified Departure on the Programme without a full

Retrospective Delay Analysis and without consideration of other potential causes of delay
{Decision, page 12 and 13).

3. Infraco is obliged to propose potential mitigation measures in its Estimate but these:
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31 do notinclude acceleration measures (Decision, page 9, para. 2), or

3.2 do not require the JV to give up any of its contractual rights (Decision page 10, para 2)
including, specifically, the right not to have to work alongside others (including the MUDFA
contractor) within a Designated Working Area (Decision page 5, para 2), or

3.3 do not make assumptions regarding the possible relaxation of contractual restrictions
(Decision page 13, .para 2),

4. Mitigation seeks to limit an over-run on the Programimie (a) without increase in overall
resources applied to the works or (b) the abandonment of Infraco's contractual rights.

(Decision p9, para 3).

5. Accelerative measures iricrease the rate of progress to pull back an already mitigated delay
(Decision p9, para 3).

6. DeS|gnated Wotking Areas are not synonymous with the Intermediate Sections (Decision page
14, para 3).

Programme Revision 1 has beén compiled using Primavera Version 6.0 (P3e) software.

This and othér similar software commonly used in the construction industry (Asta Power Project,
Pertmaster; M.S Project etc.) have a primary function to ‘perform what is called a critical path analysis 'of
the worksto be undertaken.

N 5 B S A 20 0 3 8 i 25 Rt Y, A+ e R e e e e e

The following data is entered into the programme; the project start date; the number of working hours
per day and days per week; holidays; the namés of individual work activities; how long these activities
will take 1o construct; what resources will be reguired to construct them; the logic links of prédecessors
and successors which determine the sequence of building; other constraints on the construction
process.

The Primavera programme, Using the above information, can then .calculate the overall time duration to
constrict the works. It also idenlifies thie eartiést start date by which individual activities can commence
and the latest by which they have to finish if ‘the project.end date is not'to be affected. The normal
output from the software is a bar chart which plots activity descriptions against time (although other
forms-are available).

Many other secondary functions can be performed and reports produced by the software if cost data,
names of resources etc. are also entered.

A Work Break Down Structure (WBS) has been established to assistin organising the above data. This
groups the act;vmes into recognisable packages of works in a hierarchical structire. For ETN the
works are split into geographical areas, the main divisions being the intermediate sections, namely;

1A Newhaven to Foot of the Walk '
18 Foot of the Walk to McDonald Road i
1C McDonald Road to Princes Street

1D Princes Street to Haymarket

2A Haymarket to Russell Road

5A Russell'Road to Balgreen Road

5B Balgreen Road to Edinburgh Park Central
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5C Edinburgh Park Central to Gogarburn
-BA Gogarburn depot
7A Gogarburn to Edinburgh Airport

Although in general many-tasks have to be. performed before works ‘commence on site, for the initial
activities to.be undertaken {e.g. establish traffic management) their-.commencement is constrained by

two logic linked predecessors namely:

1. The date when construction drawings are issued (‘issue for constmchon drawings”) plus'a 4

~ week mobilisation period.
2. Accessto the worksite. Defined as the completion of the MUDFA works in the corresponding

intermediate section,
The start date of the'initial activity is theérefore the later of the above two dates.

‘Subsequent: activities are then linked to these initial activities by what has been termed on this contract
“hard Ioglc

‘On the small scale this hard logic could be for example that a length of steel track rail cannot be put
down on 1o'the ground unfil. a concrete su ppol ”has been placed first to receive it; or that tram track
.cannot be built across a stream/burn before a’ bridge is'constructed first.

‘On the large scale this could be, for example, that the works in Picardy Place cannot commence until
Princes ‘Street are completed; is. because both the necessary traffic management

'schemes cotﬂd not be implemented at the same tnme

In Programmes Revision 0 & 1 the aforementioned hard logic actually produced surprisingly litte
constraint on the works. The majorrty of the designs and the completron of the MUDFA works wére
forecast by tie to be completed before the works commenced or in the first six months of the contract
period.

It was therefore necessary to consider that there is a limit to the amount of resource Infraco can manage
to undertake the works safely and effi iciently. Moreover, there is an optimal combination of manpower
with available work areas that produces high levels of productivity and quality.

Therefore the workload needed to be levelled out.

This was achieved in the Programme by focussing on activities and hence resources that were needed
to construct every metre of the 18.5 km route. The activities for laying the tram rails and those for i
erecting and stringing out the overhead line equipment (OLE) were thus considered. By restricting the
availability of these resources (three tram track laying gangs and two OLE gangs) not only slowed the. :
pace of these operations but also reduced the speed and hence resource required for the preparatory ¢
and finishing works. Confidence could thus be gained in the resultant programme by the joint venture ¥
that the works could be adequately resourced and these resources properly supervised. With this
knowledge its productnon rates and prices: could thus be calculated. In turn the lnfraco was also able to
predict its risk of incurring liquidated damages.

in .Programme Revision 1, the restriction .on the tram track laying gangs and the OLE gangs was
achieved by adding finish (of one actlwty) to the start (of the next activity) logic links between activities
which required these resources. This determined the sequence in which these “levelling” activities were
carried out. These links have been commonly referred to as “preferential logic links™. A more correct
terminology however is resource deployment logic links. These logic links were agreed by both parties
and maintained when the programme was updated from Revision 0 to Revision 1.
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only tay a few hundred metres of rack before having to’stc;p'beca se é;_f an obstruchon and then hav
to move: to another locat;on a much lower output would bea

contmurty through to adjacent wdrk s:tes When contlnuity is not avarléble allowance is made for the
time for the necessary demobilisation and then remobilisation of resources in'a new- location.

and U j mes Works in: Schedules Par 4 and 150t the: tnfréco Coniractréspectwe!y

The !nfraco Programme and the Pricing Assumptions, assume that the Infraco Works can be
undertaken'in a:manner which is not:disrupted:by the MUDFA and Utilities Works.

This agreed logic ensures that not only would the physical Infraco and MUDFA Works not conflict, but
also for the avoidance of clashes between fraffic management schemes; difficulties of working ‘around
live services, access conflicts, ¢ nges e , ‘space for storage of materials,
responsibility- and ownership of these sit fespect of ealth safety-and environmental’ considerat:ons
and other such factors that would either reduce productivity or-suspend the works. As a result of this
agreement efficiencies assumed in the. Programme Revision 0 and associated cost savings were made
possible.

The Programme Revision 1 is the version currently accepted by tie pursuant to Clause 60.4, and as
such forms the platiorm for the analysis herein.

The Programme Revision 1 has 10 milestones, each representing the date for. which MUDFA were
assumed to be completed in each Intermediate Section. WithoUt modification to the agreed logi¢ in the
Programme, these dates constitute the start milestones for the Infraco Works in the corresponding
Intermediate Sections.

itis further noted that these dates are also-listed in the Programming Assumptions document bound into
Schedule Part 15 of the Infraco Contract and were not changed from Programme Revision 0 to the
current.Programme Revision 1.

Following the award of the contract and the comniencement of the Infraco Works it has become
apparent that these assumed MUDFA completion dates have not be achieved. Tie has issued revised
MUDFA programmes, provided “site access maps” and other correspondence.that record either when
MUDFA completed their works .or when they are forecast to do so, These documents form the bas:s of
the Notified Departiire. This information, received up to'31 dJuly 2010'is’ compiled in- Appendtx B. ‘

It is Infraco 's primary position that, in accordance with Pricing Assumptions 24 and 32, it is entitled to
exclusive access to the Intermediate Sections represented in the Programme and in the Programming
Assumptions bound into Scheduile Part 15.

This is because it is the Programme which represents how Infraco planned the activities, work
sequences, resources, activity durations, activity interrelationships and dependencies that go to make
up the Programme (now Revision 1) and as such drive the sequence and timing of the Infraco Works.
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This was agreed with tie at the outset-of the project and as such reflects the commercial bargam
réached between the Parties. The Progranmime provides that ‘theé MUDFA contractor would ‘have
‘completed all utility diversion works in their entirety, prior to commencement. by Infraco of any of its
‘Works'in any Intermediate Section.

However, in Mr Howie's decision on the impact of MUDFA Programme Revision 8 on Programme
Revision 1, he states that "the mere existénce of MUDFA works in an intermediate section Is not
evidence of the occurrence of a Notified Departure, or eveén of the existence of a state of affalrs -
could ground one on notification thereof. Such a departure -arises when works which, .in the words of
Programmmg Assumption 3.1 ‘would confiict with Infraco operations® have not been completed by:the
dates given in that Assumption”.

He also states:

"A Designated Working Area has to-be read as denotrng s0 much of the Jand worksrte'or publzc-road as
the JV.requires to occupy-at a given momer Ot ol ' of the 0 hich,
according to the Prognamme it ought to b 1 ub-¢ ' 2]
to be read as giving to the JV an exclusive hcence to occupy s0 much grounds 1t needs fo
relevant works safely-and ‘reasonably economically without the difficulties of congestion and so forth ..
(Decision, page 15, para 1)

Works are not compteted in: any lntermedzate 'Sectl or
the basis upon whnch the lnfraco Works ;

MUDFA delays up to and mc&udmg 31 July 20 O_ ‘ba‘sed ori the identtﬁcatton of smaller Designétéd
Work Areas, which themselves are based on the Programme.

It should be noted that in identifying these Designated Working Areas within which Infraco could have
worked, Infraco is in fact seeking to mitigate the impact of the delays to the MUDFA and Utilities Works
it is considered that the Designated Working Areas identified by Infraco represent the smallest:
which it was apparent from the Programme that Infraco required exclusive access, and specxﬁcatly no
conflict with MUDFA. This takes account of physical ‘confines of space, traffic management, safety, a
reasonably economical method of workmg It does not envisage changes to the Programme unless
these ican be achieved without cost, Nor is it based upon the deployment of additional resources (or
indeed any other increase in‘cost from that envisaged in the Programme).

in the narrative and maps produced at Appendix ‘C, Infraco details the 142 areas of work which it
considers to be Designated Working Areas having regard to the guidance in Mr Howie's decision.
These are based on the work as it is described in Programme Revision 1. Agamst each of the
Designated Working Areas, Infraco describe the factual reasons why it considers the work to be
appropriately encompassed within the relevant Designated Working Area. In-each Infraco considers that
the presence of MUDFA works in the Designated Working Area would conflict with its operations.
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To date, tie has offered no view as to what it considers to be the Designated ‘Working Area for the .
‘purposes of the Infraco Contract. tie is invited to agree these definitions or propose a[ternatlves s !
‘failure to do so will be founded upon. ;

Initial Analysis — the direct effect

Infraco is entitled to exclusive access of the Designated Working Areas. Therefore infraco's -analysis of
the impact of the failure to.complete the MUDFA works:is based tipon the date'when exclusive access
has been or will be given to each Designated Working Area.

tnstead of assuming that the whole of an Intermediate Section. commences upon the completion.of all
MUDFA work in that Section, the analysis assumes that each Designated Working Area can commence
when all of the MUDFA work is complete within that Designated Working Area only. Until that date, any
MUDFA works in the Designated’ ‘Working Area would conflict-with the operations of Infraco.

Infraco has had very limited visibility on the availability of any part of the works after complet‘on of the
MUDFA werks It has recewed mtrmahon of potenttal co i dat N NOTK: 3h 8

nght to submut further tNTCs in respect of turther |nt|mated MUDFA completnon dates to the extent that
these vary from those intimated on-or before 31 July 2010.

A new work break down structure has been added fo Programme Revuswn 1 whach tncorporates start

analysw found at Appendtx B. Each mtlestone is hnked 10 the mmal achvnty in each of the Desugnated
Working Areas.

In this initial analysis and pursuant to Clause 80.4.3, the agreed logic and sequences have been
maintained.

This revised directly impacted programme has been run to schedule with a data date of 27 September
2007 (the same as Programme Revision 1). The resulting effect on-each milestone is as follows.

Revision 1 Directly Impacted
Section A 01 June 2010 28 January 2011
Section B 01 July 2010 02 October 2012
Section C 10 March 2011 27 June 2013
Section D 06 September 2011 24 December 2013

A copy of this programme analysis ¢an be found in Appendix E.

NOTE ~the substantial delay impacted on the works by the late completion of MUDFA and the Utilities
requires the Programme calendars to be extended into 2012 and 2013. Non-working days have been
defined to follow the same pattern as for 2008, 2009, 2010 and 2011. See Appendix D for further
details of all revisions to Programme Revision 1.

Mitiqated programme analysis

Infraco has considered potential mitigation measures in accordance with clause 80.4.8's requirements
and having regard to the principles determined in Mr Howie's decision, noted above. As Mr Howie
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‘noted, clause 80.7.4 imposes no- additional requlrements upon Infraco (Decision page 10, para 1).
Iafraco has. adopted the following: mitigation measures:

Removing Resource Constraints

As stated above Programme Revision 1 is constrained by the track laying and OHLE resources.
To maintain this restraint the activities for each gang are-linked:by firish start relationships. The
reason for this preferred logic (as it has been tefméd) is that the production levels are based
tipon the resourcés having continuity of work. If this continuity is broken, by an obstruction to
progress and the resource has to be moved élsewhére on the project, a demobilisation /
remobilisation time is experienced and production lost. Additional activities have been inserted
into the Programme Revision 1 to allow for this disruption to ‘production. The. inability of the
Primavera software to make allowance for this disruption has resultéd in manual resource
levelling being the preferred analysis option.

In the Mitigated Programme analysis of all links that dictate’ constriiction sequence brought
abolit by consideration of the deployment of résource have been removéd. (see Appendix D)

lastructed Acceleration

In three sections of the project, tie have recognised the impact of the delaysto critical:areas-and
:nstrueted lnfraco pursuant to Clause 80 to enter into the Destgnatgd Work A €a m advance of

'bp'erformance of some of the Infraco Works 6oncurrentty Wlth the Uti y ‘Works !

Intermediate Section 18

In‘the instance .of Intermediate Section 1B ~ Leith Walk, Infraco. commenced their programmed
works on 13 October 2008 despite the on-going MUDFA works. At that time only partial
possession within the section of works (Ch 100 to 350) which corresponds to DWA 30, was
granted by tie due to the on-going presence of the MUDFA contractor. Infraco was instructed to
work-alongside MUDFA on smaller sections within the 250 meter work area. Little progress was
achieved due to the disruption caused by MUDFA and the discovery of numerous live services
that conflicted with the permanent works. The Infraco Works were suspended under further
instruction for a Christmas Embargo from 12 December 2008 through 16 February 2009.
Following this embargo, it was agreed by tie that given the quantum of incomplete MUDFA
Works and the loss of productuon experienced during the aborted acceleration attempt, Infraco
would not remobilise until the MUDFA works were completed.

The programme anaIysus assumes that the programmed Infraco Works for Intermediate Section
18 will commence in full following the completion of the MUDFA Works.

Intermediate Section 1D - Princes Street

in the instance of Intermediate Section 1D ~ Princes Street, acceleration measures wére
instructed by tie whereby Infraco would work alongside MUDFA. Despite the works proceeding
on a cost reimbursable basis the time effect of this disruption still has to be accounted for.

The Mitigated programme analysis assumes the Princes Street works were unaffected by
MUDFA. Theimplications of the time effect of the Princes Strest Supplemental Agreement will
be analysed in a separate application.
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Intermediate Section 7TA ~ Edinburgh Alrport to Gogarburn

Foliowmg the discovery of ‘a clash between the foundations to the Gogarburn Bridge and a
sewer in Intermediate Section 7A tie instructed Infraco to perform the diversion upon completion
of a suitable design solution,

The date of this instruction has been used as the time when the conflict was removed in this
analysis. The time effect of the additional works will be analysed under a separate Infraco
Notice of Tie Change.

Revised Logic to the Programme Revision 1

Programme Revision 1 is critically driven by resource constraints. However, 'hard’ logic also
drives the start dates of many programme activities e. g. the installation of traffic management.
During the development of Programme Revision 1 it was found that traffic management
establishments were scheduled too far in advance of when they were required. Hence logic
was introduced into the programme that deiayed the establishment of traffic management until it
‘was required by the availability of track laying resource.

' However in the mktrgated programme analysis, it is the hard Jogic that drives the programme.
and not the resource constraints. Therefore this logic to overcome premature ‘traffic
management estabhshment must be removed to avoid distorting the. analysis. (see Appendix D)

This revised mitigated programme analysis has again been run to schedule with a data date of 27
September 2007 (the same as Programme Revision 1). The restilting effect on each milestone is as
follows.

Revision 1 Directly Impactéd Mitigated
(ignoring resource constraints)
Section A 01 June 2010 28 January 2011 28 January 2011
‘Section B 01 July 2010 02 October 2012 13:April: 2011
Section C 10 'March 2011 27 June 2013 7 June 2012

SectonD - 06 September 2011 24 December 2013 4 December2012
A copy of this programme analysis can be found in Appendix F

Resource Levelling

Following both the removal of the resource constraints and the introduction of the instructed
‘acceleration measures detailed above, this proposed mitigated programme required resource levelling

The depot and Test Track facilities are. requu'ed in .advance of otheér areas of the project for the purpose
of allowing sufficient time for the commissioning of the trams ahead of active service. Accordingly all
track and OHLE activities associated with the test track and the depot have been given-a “high activity
levelling” priority. ,

As-a function of re-sequencing, the demobilisation and remobilisation activities had no links to correctly
position themselves in the programme logic. Programme Revision 1 had 1195 days associated with
track laying and 78 associated with demob / remobilisation (6:56%). By increasing the track laying
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-activity durations by this percentage effectively corrects the outputs for the degree of disruption in
Programme Revision 1.

As .an additional mitigation measure the programme logic which ‘dictates the relationship between the
Givit-engineering works and the E & M works has been.changed in the now critical intermediate section
1C 0 allow the E & M works to corfimence soorier than if the' Programme Revision 1 logic had been
retained (see Appendix D for details).

Running the software to level resources (with /ate finish dates as the priority secondary to the depot-and
test track facilities) produced the following Sectional Completion dates;

Revision 1 Fully Mitigated (Resource Levefied)
Section. A 01 June: 2010 28 January 2011
Section B 1d _4‘ !
Segction C \ 011
Section D 08 September 2011 10 December 2012

A copy of this programme ¢an be-found in Appendix G.

However, because of the change in method of analysis, no account of the increased disruption brought
about’ by the: rre=sequencing has been accounted for.

Critical Path

The Planned Sectional Completion Date for Section D calculated by the programme analysis is 10
December 2012. The critical path driving this end date is lengthened by resource leveliing and is as
follows:

Completion of Utility works in Intermediate Section 1C between CH 0 & 375.
Road works Leith Walk Ch:016.375

Road works Leith Walk Ch 375 to 450

Track works Ch 0 to 375

Track works Ch 375 to'450

Intermediate Section 1C E &M Installations.

o & o 6 o »

With prescribed Liquidated and Ascertained Damages (LADs) applicable to the completion of Sections
A and B under this Agreement, it is axiomatic that an additional critical path exists through the
completion of Intermediate Sections 6 and 7A. The critical path to the Planned Sectional Completion
Daté for:Section A is as follows:

MUDFA completion of water main diversion at Depot; ‘ :
Depot earthworks; , §
Foundations;
Building Envelope;

Building Services;

Fit out & Finigshes;

install workshop equipment;
Inspection & Testing;

* & & © & & ® @&

The critical path to the Planned Sectional Compietion Date for Section B is as follows.
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MUDFA completion in Intermediate Section 7A (conflict with Gogar Burn Retaining Walls)
Gogarburn Retaining Wall W14, _

Earthworks Sub base / Drainage / Ducts / OHLE foundations Sub Section Ingliston to Airport.
Track work sub section Ingliston to Airport

E'& M'Works Intermediate Section 7A

Commissioning of 5 Trams

® O ¢ ¢ o »

Conclugion

The effect of incorporating the revised. information received from tie in respect of MUDFA directly into
the. Programme Revision 1 is a resulting Planned Section D Completion Daté of 24 December 2013
tsing the agreed logic prior to mitigation. This programme is provided-as Appendix E hereto,

anticipation of Infraco's.obligations pursuant to Clause 60.2 and 60.:3, we further provide a proposed
ted programme as Appendix G heréto iricorporating those mitigation measures as detailed above
and requtred by Clatise 80.4.8 for acceptance by tie.

A summary of each. of the unmitigated and mitigated programmes and resulting Planned Sectional
Completion Datés are provided inthe table below

Revision 1 Directly Impacted Fully Mitigated
Section A 01 Jun 2010 28.January 2011 28 January 2011
Section B 01 Jul 2010 02 October 2012 14.April 2011
Section-C 10 Mar 2011 27 June 2013 13.June 2012
Section D 06 Sep 2011 24 December 2013 10 December2012

Infraco reiterates that the extension of time associated herewith will be subject to subsequent
adjustmentin the event any of the dates advised by tie for completion of the MUDFA Works are not met.

The analys;s remains devoid of any consideration for the other forms of delay incurred on the project to
date. It is understood and accepted that the impacts associated therewith shall be treated under
separate process and that nothing in this Estimate shall prejudice Infraco’s right to entitlement to
compensation for extension of time, rehef and/ or costassociated therewith.

Impact on CAF Programme

In order to calculate the impact of the delays to the Infraco Programme caused by the late completion of
the MUDEA / Utilities Works on the CAF Tram Supp!y Agreement we have incorporated two milestones
into the programmes used in this analysis.

The first milestone recognises the point at which Infraco are able to received tram deliveries at the
depot. This date corresponds to the completion of the depot OLE works.

The second milestone is the date when the test track becomes available for use, This date corresponds
to the completion of the OLE works in the appropriate lerigths of Intermediate Sections 5C, 6A and 7A.

B Ly

A programme produced by CAF, which incorporates these milestones, is included in Appendix J.

This programme shows the impact of the delay in the completion of the MUDFA / Utilities Works on the
CAF Tram Supply Agreement.

A B N R NI R L T A T o
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APPENDIX B

Schedule .of Dociiments that provide actual and forecast access datés to the Designated
‘Working Afeas up to and: including 31 July 2010

The Employer's' Requirements provide a geographical work break down structure (WBS) that is to be
incorporated into all contract. programming. This structure splits the works into large geographic
Bections (numbers 1 to 7):smallér Intermediate Sections (1A, 1B, 1C, 1D, 2A, 3At0.G; 5At0.C, 6A &
7A) and 34.8ub Sections which generally rui between tram stop locations. This provides.a sénsible
structure from which to plan & programime the ‘works especially considering that much -of the E& M
fine side equipment runs between tram stops.

During the:tender period tie provided Infraco with .information on the programme constraints brought
about by the MUDFA Works through providing completion dates for MUDFA in each Intermédiate
Section. The. planning and programming of the works in reliance on such information therefore
followed the start conistraint that no works. could conmimence in an Intermediate-Section until after:the
respective MUDFA compléetion date.

After contract award in May. 2008 tie provided a.revised set of MUDFA. completion dates in October
2008 in the form of MUDFA programme revision 7.9. This outline programme provided 34 bar lines
detailing the r ining MUDFA work over the 10 Intermediate Sections and forecast significant
slippage to th riginally’ advised datés upon which the original and agreed planning and
programming:o the Infraco Works was based.

Seven months fater in May 2009 Infraco received from tie MUDFA programme revision 8 which
prowded a further update of forecast MUDFA comipletions, agaln showing substantial slippage to the
)t nally advised tes upon which the ongmal and: agreeq plannin and, programmmg_ of the Infraco

critical remalmng ‘umity works) and. the off street wdrks by Intermediate Section.

It was not until ‘February 2010 that tie provided on.a regular (monthly) basis.a series of access maps
that show where Infraco has access to areas of the site and also forecasting dates when infraco will
be granted possession of the remaining areas of the site. These maps do not follow.any recognised
‘Intermediate or Sub Section boundaries as: originally intended and-upon which the original and agreed
planning and programming of the Infraco Works was based.

The attached spread sheet provides a summary of the documents provided by tie (programmes,
maps, Change Orders, correspondence etc.) which evidence conflict between the incomplete wtility
works and the Infraco’s newly defined Designated Working Areas (DWA).

Plotted against each newly defined Designated Work Area (see Appendix C) is a list of dates,
prowded by tie at various times, when the conflict between: the existing utilities and the DWA was
either forecast to be removed or. had been completed.

As revealed by the schedule, tie has tailed to consistently notify infraco of the antmpated and actual
completlon of the MUDFA and Utlhtles works ~Toascertain when Infraco had or will be ab!e to access

orders

In addition to the on-going substantial slippage to the MUDFA programme and the significant effect it
has on the ability of Infraco to undertake its works in accordance with the original and agreed plan, tie
has failed to instigate any procedure that regularly and accurately forecasts the completion of the
MUDFA Works and then subsequently officially hands over these areas to Infraco. The result is that
Infraco has not cmly been unable to undertake its works in accordance with the original and agreed
plan, but has subsequently not been able to efficiently plan and programme its works and
opportunities to mitigate these delays.

The attached schedule lists this often conflicting information. Dates highlighted in green in the
schedule have been chosen by Infraco to be used in the Estimate as the date when the conflictis

RTINS
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removed (or when it is forecast to be removed). The areas marked in blue correspond to the issue of
site access maps where tie believe Infraco to have exclusive access.

In general the dates highlighted in :green in the spreadsheet, are taken in the Estimate to be the
dates when exclusive access to the DWA is gained and hence when the Infraco works can
commence in an unimpeded manner.

Where tie has not provided information-on.access, Infraco has provided documentation (photographs,
programmes etc.) to-demonstrate-the.on-going MUDFA / Utility Company’s activities.

Also incltided in-this .appendix (B).are copies of the correspondence, Change Orders ‘etc. which are
referenced.

SRR 1 AL

R SRS e
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APPENDIX C
-.D‘e"‘s‘i_gn‘a,t'ediiworkinfg' Areas rnwA_)

MUDFA oonstramt by prowdmg MUDFA oompletvon dates for‘ e‘a‘ch of‘: he lntermedrate Se ons In
réliance on this information the Desigriated "Working Areas were thus taken to ‘coincide with the
Intermediate Sections.

dates was often only detaﬂed down to lntermedrate Sectron Ievel

In Mr-Howie's decision on the Impact of MUDFA programme revision 8 on Programme. Revision 1 he
states: that the Intermediate sections are geographically too large to consider the effect on the
Programme of the failure of tie to complete the MUDFA work in a timely manner: He suggests a
smaller Designated Work Area based onthe Programme is analysed.

He'goes on to:say:

A Designated Working Area has to be tead as denoting so much.fand; worksite or public road as the
JV reqmres to occupy at a grven moment in: order to carry out that pa,_ _of the infraco ‘Works whrch

do the relevant works safe’lyzar{d' reasonably economncally without the dlfﬁculhes:of congestnon and so0
forth.”

This analysis considers a Desrgnated Working. Area which is defined as'the smallest:-areas to which it
was apparent from the Programme raco requrred exclusive access, and specrﬂcauy no coﬂﬂrct
with MUDFA. This takes ‘account of phy confines of space, traffic »manggement, safety, a
reasonab!y economical method of working. does not-envisage changes to th rogramme unless
these:can be achieved without cost. Nor is it based upon the deployment of additional resources (or
indeed any other increase in-cost from that envisaged in the Programme).

The DWAs chosen are therefore the smallest work sites identified in the Programme. The size of
these work sites have been used in determining the productlvaty that will be achieved and hence the
cost of undertakmg the works. Smaller worksites wall result in lower levels of production and hénce
are not-cost effective.

As stated in Appendix A.to enable rates to be established for the works, not only did the extént 6f the
work in each work site have to be- established but also its continuity through to adjacént work sites.
Moreover, there is an optimal combination of manpower with available work areas that produces high
levels of productivity and quality.

It should be noted that where the basic pricing and programme: assumptnon (and-contractual right) of
exclusive access to DWA has been ignored, or the DWA reduced in size {in an effort to' expédite the
works) e.g. Leith Walk and Princes Street considerable cost and time penalties havé béen incurred.

R I o o R I bl e T e 2 e e E e e

As revealed by the schedule in Appendix B tie has failed to consistently notify Infraco of the
‘anticipated and actual completion of the MUDFA and Utihtres Works. To .ascertain.-when infraco had
or will be able to access the works it is therefore necessary totrawl a number of letters / programmes
I tie change orders. it is however now possible in-the light of more contemporary correspondence to
consider smaller DWA’s than Intermedlate Sections as Mr Howie directs without significantly changing
the original overall base assumptmns and approach to the planning and: programming of the works; ie
itis an alternative approach to the planmng and programming of the works in light of the actual and
anticipated delayed completion of the MUDFA and Utilities Works. That being said, and for the
avoidance of doubt, the consideration of such smaller DWAs is restricted in s0 far as Infraco has
taken account of physical confines of space, traffic management, safety, a reasonably economical
method of working; it does not envisage changes to the Prograimme unless these ¢an be achieved
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wnthout cost, nor iS it based upon the deployment of additional resources (or indeed any other

. the smallest and most cost effective Programine:
these DWAs and the c¢onfiict with the Utilities that the

The following Appendix lists the new DWAS. (i
‘work sites), the basic: -programme: logic that
slxppage to the MUDFA programme: presents

RS LA

R e
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EDINBURGH TRAK NETWORK

MUDFA EFFECT ON DWA
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