For The Attention of Martin Foerder Our Ref: INF CORR 4635/RB
Project Director

Biffinger Berger Siemens CAF Consortium Date: 02 April 2010

8 Lochside Avenuse

tdinburgh Park

Edinburgh EH12 90

Dear Martin,

Edinburgh Tram Network ~ Infraceo
Design Audits — Final Report

We refer you to the following audits carried out by tie under Clause 104 of the Infraco
Coniract with respect to:-

o Roads and drainage design for section 10

s Structures — Bankhead Drive Retaining Wall
Baird Drive Retaining Wall
Depot Access Bridge
A8 Underpass

= Track design and improvement layers

s (OLE system and foundations

We enclose tig’s final report detailing the matters audited and the findings of the audit
feam. This report is issued o you withoul prejudice to tig’s pasition now or at a fulure
date with regard 1o any of the matiers referred to therein.

Biease confinm your proposals with respect to the findings of the audit team.

sincearely

n Bell
2% Dirpcior — Edinburgh Tram
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Ancit under Clause 104
of the Infraco Contract

January/February 2010

tie Limited
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Audit under Clause 104 of the Infraco Contract

Executive Summary

A requirernent to carry out an audit of Changes and differences in Design was
identified by tie in January 2010. The scope of the sudit focussed on 4 particular
areas:-
s Roads and Drainage design for section 1D
=  Stuctures  Baird Drive retaining wall
Bankhead Drive retaining wall
Depot Access Bridge
AB Underpass
» Track design and improvement layers
» (QLE systemn and foundations
This report is issued to BSC without prejudice to tig's position now or at a future dale

with regard to any of the matters referred {o therein. The report details the process,
observations, and findings of the audit.

Each audit comprised core members from the audit team plus technical experts.
Each team is identified within the subsection dealing with the specific audis.
A number of themes gave the audit team cause for conoern-

e Little evidence that infraco have propery managed the design process in & timely
manner.

e« Lack of evidence that Infraco have paid serious atfention to Best Value design
solutions.

« The final outputs of design have produced solutions that appear {0 be in excess
of the needs of the Client. {(e.g9. void spanning)

« No acceptance of liability for pre-novation issues.

e {.ack of engagement with the audit process.

Initizlly infraco refused tu co-oparate fully with the audit team. After discussion with
tiz and having taken advice within Infraco this posilion changed early on in the audit.
The Infraco response o the audit changad again later in the process, Citing legal

advice, their response to cerlain audit questions was that “Frovision of this
information was not an obligation under Clause 104 the Infraco Condract”. infraco
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were advised that tie disagree with their position on this matter and a further atfempt
was made at retrieving the information. This was unsuccessful and information
requested for the audit remains outstanding fram Infraco.

The audit team were not provided with the level of documentary evidence that would
be expeacied in such circumsiances leading the team to iwo conclusions:

« fthat not all documentation has been provided fo them as required
under the coniract,

« that the expecied leve! of management engagement avidenced through
documentation that would be expecled o exigt on a contract of this
nature does not exist.

The audit was based on a set of questions posed to infraco by tie. Minules were
taken of the audit meetings and the evidence obtained was scheduled.

Audit undar Clausa 104 of the infrace Contract Page 3 Final~BsC

CEC00197190_0005



Strictly Confidential - Without Prejudice

General Commentary

The main themes identified by the audit team with respeact to nfraco’s management
of the areas audited were;

s Little evidence that Infraco have properly managed the design process.

e Lack of evidence in suggest that Infraco have paid serious attention fo Best
Value design sohutions.

¢ The final outputs of design have produced solutions that appear to be in
excess of the needs of the Client. (&.g. void spanmning)

e No acceptance of liability for pre-novation issues.
= Lack of engagement with the audit process.

These are discussed further below -

Little svidence that Infraco have properly managsd the design procsss.

infraco are obliged to carry out all required management activities in order {o
manage the performance of the SDS Services in accordance with Clause 11 of the
infraco Cuontract and Clause 6.1 of the SDS Novation Agreement.

Despite substantive reguests throughout the audit meetings, infraco were unable to
produce evidence of positively managing SDS in the areas within the scope of the
audit. Infraco were unable o produce many letters, memos, emails, and minutes of
meetings o substantially evidence this obligation. Searches of their BIW document
archive system conducted by Colin Brady (Infraco Director of Engineering) failed fo
reveal the volume of supporting documentation expected, save for only two letiers in
which they press SDS for information relating to Trackform design. Further follow up
meetings asking for any information or details of how Infraco have managed the
design programime did not produce anything that demonstrales the discharge of this
contractual obligation. Some information was subsequently uncoverad by e but not
presented by Infraco as evidence.

infrace advised that on occasion they did use priority lists {o expedite design
production for the design of the OLE bases and poles, howsver the only evidence
was an e-mail advising Bob Bell (tle Construction Director) of certain Roads and
Drainage priorities with respect fo Scottish Water approvals. tie queried why his
evidence had been presented as demonstration of Infraco prioritising OLE design
programme, and were advised by Infraco that this documentation implied that the
OLE design programme was being similarly priositised. Given the amount of design
required off street for OLE, this was not considered o be a credible sxplanation.
There was nething that clearly directed S8 to produce designs to a programme and
manage their progress against such.
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The prospect of an On Street Supplamental Agreement and the delay in achieving
such was referred to as something that was preventing the Consortium from
delivering against its current obligations.

infrace have faken a position over thelr engagement with managing the design
programme by referring to the ongoing delays with reference to MUDFA issues as
the overarching reasons not to be pulling energy into completing the process.

Output from design Development Workshops (established to address mis-alignment
issuss) has laken considerable fime to be developed - e.g. with respect fo road
design, the HMighways 3Standards Appendix 7.1, fie's indspendent engineers
(AECOM) considered an appropriate work content of approximately two months but
SIS took over a year 1o bring # to its current revision. This document now stands at
Revision &, with a further revision ouistanding. Even assuming this number of
revisions was required; this could have been produced in a period of 12 {0 16 weeks.

There was no evidence (from responses to questions or documentary) that Infraco
has put any presswre on SDS or has used, or threatened to use any of the
contractual mechanisms available to if, in particular the exercise of the Liguidated
Damages which are contained in the SIS Agreement, as amended by the SDS
Novation Agreemeni (Clause 27.7). At the Trackform further follow up, infraco
confirmed that it had not used any sanclions against 3DS and was satisfied that
SDS had carried out the work they were meant to in accordance with the relevant
Change Order. The audit party gave infraco a number of opportunities to confirm if
there is other documentation or correspondence which demonstrates that i has
managed the design proceass, to which the response was always negative.

For example: Some of the guestions Bob Bell asked in the roads audit follow up on
Tuesday 2™ February include:

RB: "Can yvou demonstrate that the programme infroduced at V45 was agreed with
S5 or that you insfructed SDE to work fo this programme?”,

CB: "No, other than accepting the programme. There i3 no conmespondence”.

..............................................

...............................................

RB; “ls there anything slse regarding programme management which we're not
aware of, that Infraco would want ta put up as demonsiration of this?”.

CHA: There is no regular class of correspondence that you're not aware of”.

..................................................

Maote: At the time of writing this report it has become apparerd that infraco advised in
another audit, camied out by Nichuls Group on behalf of tie, that they had
implemertad a "Focus and Prioritisation” process with respect to their design
programme. Further details were sought from Infraco in this respect at final follow up
meetings.  Infraco advised that the “Focus & Pricritisation” flowchari had been
developed to illustrate 1o the Nichaols audit team how it managed this process bui that
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it had not been formally introduced as a project procedure and no separate evidence
was available 1o demonstrate this process was actually implemented,

Lack of evidence to suggest that Infrace have pald serious attention 1o Besi
Yalus design solutions

Infraco has contractual obligations in relation to providing Best Value for the Infraco
Works. (Clause 73)

Essentially, Infraco's obligations are 1o

1. throughout the Project, make arrangements o securs improvements in the
conduct of the wuorks in particular regard to economy, efficiency and
sifectiveness

2. prepare hest value performance plans and conduct best valus reviews and
support and assist fie in its preparations for that; and

3. comply with requests for information, data or other assistance by iig in
pursuance of tie's best value assessment.

There was no evidence in any of the audits to suggest that these plans and reviews
had taken place or that infraco had actively taken any measuras to satisfy its best
value obligations. Infraco were unable to produce any letters, memos, emails of
minutes of meetings to evidence this obligation. Infraco stated (as an aside) that
Best Value for tie and for infraco were fwo different things and appeared unaware of
the existence and relevance of Clause 73 of the infraco Contract. Searches of their
BIW document archive system conducted by Colin Brady failed to reveal any
supporting documentation. Further follow up meetings asking for the details of how
they have considered Best Value in their design aclivities did not produce anything
that demonstrated the discharge of these confractual obligations. The Infraco final
position was an expression of it (Best Valug) “being inherent in everything they do’.

Infraco may disagree with this finding, citing the design for Roads as a
demonstration of their delivery of Best Value. Whilst tie would agree that the current
design intent presents better value now than the design from earlier in the
programme, there was little evidence o suggest that there have been any further
Best Value initiatives developed since the development workshop.

The final culputs have produced designs that appsar o be In excess of the
naets of the Client.

As an example, the design of the ground improvement layer beneath the track has
produced a product that appears to be in excess of the needs of the framway.
infraco have designed a reinforced concrete ground improvement laver capable of
spanning 1 metre voids. Whilst tie agrees thare may be a requirement for veoid
spanning in some areas, e is unable 10 accept that this is required throughout the
whole on-streset roule as proposed by iInfrace.  There was no evidence to
demonsirate that Best Value had been considered nor that any risk analysis had
been undertzken and presented to the Client as an opportunity io reduce cost of
both the direct consinuction of the tramway and the diversion/protection of utilities.
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The development of the design of the OLE has produced a final product but again no
evidence was presenied to demonstrate that the current design offers Best Value.

There was no evidence to suggest that the contract incentives containad in Ciause
81 have prompted any positive behaviour in this area.

Mo acceptance of liability for Pre-Hovation issuas

infrace have {aken a position with regard to pre-novation matters of design by
allowing designs to be finalised without any intervention by themselves as the new
owners of the design process. They have not demonstrated evidence {o suggest
that unresolved legacy issues prior 1o novation should warart any management or
direction by the consortium and that they have allempted {o miligate the impact of
changes to the Client - e.g. Bankhead Drive Retaining Wall.

There was very little evidence to suggest that Infrace have challenged pre-novation
designs to try and make a difference to the oulcome and thus add value to the
Process.

Lack of Engagement with the Audit Process

infraco have displayed a reluctance to engage positively with the audit process
although they have generally managed fo field the necessary personnel to support
the sudit when required. Access to their BIW system was always available and
relevant results printed, however the searches were carried ouf by Infraco as a
waorking knowledge of the system was required. The contract obligation is for infraco
fo provide information, not for tie to discover if, with tie unable fo accept
responsibility for information not being provided which could and should have been
provided during these audits. Some of the requests for information were prefaced by
reference {o there being a lack of understanding of the relevance of the request.
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Desian Changs Audit - Boads (Seciion 109

1. &udit Team

Rebert Bell — tie Colin Brady - BSC
Colin Matloch ~ tie Alan Dolan - BSCEDS
Gonny Mackinnon — tig Jim Donaldson - B&C
Joanne Glover -~ DLA Piper Simon Nishett - BSC
Tom MacKay - AECOWM Balthazar Ochica - BSC

2. Beope of audit

During January and February 2010 #e undertook an audit of the ETN Infraco
Contract under Clause 104 in relation o Changes o the design of roads construction
in Section 1D of the Infraco Works following Development Workshops.

The critical success factors / objectives of the audit wers {o:-

item 1 - Understand the raticnale and source of the Design Change

Review of evidence to substantiate why the iFC design constitutes a Ghange under
the Infraco Contract

Review of evidence as to whether change emansated from infraco, an approval body,
or client instruction.

itemt 2 — Understand the process for design grogramme management in terms
of time, cost and valus management

Confirm and evidence thai delivery of the IFC was not delayed by late or inadeguats
instruction or information from Infraco members or subcontractors (including SDS) or
any other third party.

Confirm and evidence that Infraco and the SDS Provider considered how a change
coult) be mitigated in terms of cost and time and how they considered best value.

item 3 — identify how the design approval process has been followed

Review of evidence that Planning, technical approvals and close out of informatives
was completed prior to FC

Provide evidence that the Programme obligations for the changed design have been
discharged.

Demonsirate process for canrving oul an Inter Disciplinary Review [HIR] including
how imtegration of the Siemens design was carred out.

Provide copy of Buildability reports and evidence of COM & ROGE compliance.,
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3. Audit findings
31 lem 1~ Understand the rationals and source of the Design Change

The audit sought to understand why the design of the Roads in Section 10 had
changed and how the change had {ranspired.

Findings

it is understood that the original BDDI design differed from the infraco Proposal. The
parties acknowledged, from the ouisel of the contract, thal this BODI did not
represent best valug and that economiss could arise during completion of the
design.

infraco were obliged fo re-design the roads following Development Workshops. The
result of Development Workshops was the production of revised pavement options
(‘the palette’)’ and a flow-chart showing four stages of procedure, agreed by the
parties, to address the differing requirements that may arise during the works
associated with Roads, including those of Section 1D and culminating in the
production of the final design based on the selected paletle option. The final version
of the paletie is outstanding from Infraco.

The Roads Development Warkshops caused tie Change Order 19 o be issued
changing the methodology by which the road works would be repaired and /7 or
reconsiructed. IFC will now no longer be achieved for Roads prier to the start of
construction as the final design solution cannot be determined until works have
commencad and the road opened up for analysis.

3.2  Hem 2 - understand the process for design programme management in
terme of time, cost, and value management

Infraco were unable o demonstrate, fo tie's reasonable satisfaction, any degree of
pro-active management of the design process in terms of time. In terms of cost and
value management, it is considered thal procurement of Best Value hasg, partially,
bean maf, however Infraco’s engagement in this process has not been pro-active.

Findings

A design change process was agread between e and Infraco in Development
Workshops, and which was then instructed by #ie. This process was explained
graphically in 2 flow-charl. Briefly, an initial design for each section of road would be
developed following initial testing of the ground. The parties would collabuorate on
the condition of exisling pavement and on what further soil testing would be suitable.

YaAppendix 7.1
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Test results would be analysed and an agreed choice would then be made from the
palette of pavement options, suitable for the conditions found.

Design prioritisation and programming® was evidenced as a basic process to achieve
completion dates. This programme could not be linkad in or coordinated with an
overall master programme. There was no evidence of reviewing/updating/
challenging SIS to adhere {0 the pricritisation list identified in April 2000,

In terms of cost and value, Infraco is of the view that the palette of pavement options
demonstrates that best value has been sought and obtained. fis is of the view that
the design process represents Best Value in that it permits the most suitable aption
for any given condition to be obiained, however, the current paletle does not. The
reasons for this is that it could be improved in that it does not provide guidance on
where non-full-depth reconstructions could be used nor on wherg specific options
should be used in terms of those within any given category (the categories could be
more dafined).

The IFC information for the roads had been due for issue in June or July 2009,
based on testing being done up-front. Infraco considered that any delay in the
process is the result of a failure o agree (a joint respansibility) the product of the
Development Workshops and other aspects such as drainage, traffic signalling and
Traffic Regulation Orders. I terms of programming, no programme was being
maintained but, rather, a priority list was developed and used for reference.
Fvidence of this comprised an email from Infrace to Bob Bell in relation to the
Prioritisation Order for Drainage Approval and Roads Close out Report, dated 1 April
2009, and table "Design Completion” listing each section and the guarter date by
which the design is reguired. Infraco relied on this, together with the occurrence of
the weekly Design Meetings, as evidence that the programme had been managed.
The minutes of these meetings do not make any reference o programmea or
prioritisation.

tie's view is that Infraco have been obstructive in continuing to refuse 1o considar
suggestions to use & cement-bound sub-hase to improve bearing capacity and to
develop a further option o cater for an intermediate CBR rating of between 5 and
10%, which, in the view of tig's lechnical expert, may provide a more cost-effective
design solution. This could have been easily done within a relatively short period of
time but, after one year, it is still outstanding. Infraco appsar to have been
significantly dilatory in the execution of the palette of pavement options, with the
gxception that SIS departed from the agreed 3% CBR banding, instead designing to
2.5%. This may not achieve Best Value for tie. The options for #i2 to pursue this
with Infraco will be further explored outwith this audit report.

fie technical advisors, AECOM were asked fo comment on the adequacy of the
design process. The non-provision of information by infraco in response to the audit
guestions have severely restricted the ability of AECOM fo comment on the
managemeant of the design process, but in the absence of such infarmation it can
only be concluded that thers is no evidence that the process has been managed
adequately.

2 8DE Design Programme ULE20130-SW-PRO-Q0O010 V45

P

&
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3.3 Hem 3 - ldentify how the design approval process was followed

The audit sought to oblain confidence from the consodium that the design process
has been fully integrated and had obtained all the necessary approvals and consenis
30 as not to delay the construction programme and deliver best value.

The audit ieam requested that the consortium provide details and evidence in
support of the system integration processes, change conbrol, design reviews and
close out,

it was anticipated that the consortium would be able to produce an activity schedule
along with evidence o demonstrate that the necessary steps had been taken io
achieve a fully integrated and compliant design.

Findings

fie initially agreed to some additional testing o help inform the design in addition to
providing information to assist in programiming traffic management. Bilfinger Berger
considered that the frequency of the proposed initiad testing was too high.

The design has not yet heen fully approved by all parties although they have been
brought along in the process from the Roads Development Warkshop. The selection
flowchart provides a clear process to achieving a specific design once a read has
een opened up.

When works on site commence Infraco iniend {0 seek approval for the selected
palette aption when they have opened a road up and tested the formation. They
werg unable to demonstrate an approval process that would avoid delay and
gspecially in consideration that approvals would need {0 be sought sxternal to
infraco.

With respect to integration and buildability reports, those for the roads do not exist as
no AIP process has heen followed: they will form part of the COM compliance®.
Infraco intend 1o demonstrate ROGE compliance at the end of the construction
works, befora revenue running staris.

4.8 Ravisw of BEvidenee

Review of evidence provided in the audit 21% January 2010 and follow up meeting
2™ Eebruary 2010.

Pavement Fvaluation Repor, reference  718376/R/I0T/A — Mouche! 8™ September
2008, This report was commissioned by Billinger Berger UK Lid to underiake a
pavement investigation of four sections of cardageway, Haymarket Junction,

3 Under the Road Safety Audit,
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Shandwick Place, Princes Strest and 5t Andrews Square. The aim was fo
determine the structural condition of existing pavemenis and assess their pavement
fife and propose structural freatments (o bring them up to the required design life.
Whilst the sample size compared with the length of the ‘on streel’ section was limited
a range of conditions was observed from ‘deep Inlay or reconstruction’ through o an
area of ‘no treatment’. (Report not presenfed in the audit as evidence).

As a consequence of the Roads Development Warkshop, Design Change Qrder
DCO-019, dated 17" February 2008 instructed the production of a Construction
Methodology statement to define the management process of a) Testing insitu to
determine ground conditions, & b) Selection of Road Construction details, in
accordance with tie letter 18" December 2008 7. (Letler not presenied in the audit
as evidence).

As a consequence of the Reads Development Workshop, Design Change Qrder
DCO-020, dated 17 February 2009 instructed the Analysis of Roads Construction.

IDRADC mesting minutes — 307 September 2009, 9" November 2009, 167
November 2009 - were presented as evidence of the 1DR process for section 1A and
that it is complete. The completenass of the process i3 not evidenced by thess
daocuments, only that there is a forum attended by Bilfinger Bergar UK and Siemens
for IDRADC discussion.

Email dated 1% April 2009 from Infraco to tie confirming the prioritisation order for
Scotlish Water and CEC Roads close out reporis, listing the order of the sections of
the tram route to be designed from highest to lowest priotity, Table entitled "Design
Completion” (undated) provides target dates for design completion broken down in to
sections of the tram route and quarters (from 1 April 2009 to 1 July 2010).

SDS Design Programme dated 18" May 2009 provided as evidence of how the
Roads IFC design process links in with the Infraco requirements. it was not clear to
the audit parly how this demaonstrated any link with the infraco programme.

Letter dated 29" January 2010, +:25 Infraco write 1o tie with responses and enclosing
supporting evidence to close outstanding actions from the audit,

fie's technical experts reviewed the design protocol and commented on Appendix
7.1. io the effect that the design protocol was considered {o be an appropriate
methodology and if implemenied correctly should provide ‘best valug’. Opinion is
exprassed that i is unclear why Appendix 7.1 has taken so long fo develop, it being
reasonable to suggsst that it could have taken a fraction of the fime. The
developmenti appears fo have been lad by suggestions from tie or CEC with liltle
avidence of a proaclive angagement by Infraco. The kand widkh of options within the
design paletia has not been namowsd sufficiently 1o provide economic selection
aptions.
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Design Change Audit ~ Structures

1. Audit Team

Robert Bell — tie Cotin Brady - BSC

Colin Matlock ~ tie Alen Dolan - B3CG/SDS
Daonny kMackinnon ~ da Balthazar Ochoa - BSC
Joanne Glover — DLA Piper Martin Huichinson - BSG
Hobert Rocke - AECOM Kate Shudail- BEC/3DS

2. Beope of audit

During January and February 2010 tie underiook an audit of the ETN iInfrace
Contract under Clause 104 in relation to changes to the design of four structures:-
Baird Drive Retaining Wall, Bankhead Drive Retaining Wall, Depot Access Road
Bridge & A8 Underpass.

The critical success Tactors / objectives of the audit were fo:-

hew 1~ Understand the rationale and source of the Design Change

Review of evidence o substantiate why the IFC design constitutes a Change under
the Infraco Contract

Review of evidence as to whether change emanated from infraco, an approval hody,
or client instruction.

ltern 2 — Understand the process for design programme management in ferms
of time, cost and value management

Confinm and avidence that delivery of the IFC was not delayed by late or inadeguate
instruction or information from Infraco members or subcontractors (including SDS) or
any other third party.

Confirm and evidence thal Infraco and the SDE Provider considered how a change
could be mitigated in terms of cost and time and how they considered best value.

Hem 3 -~ Identify how the design approval process has bean followed

Review of avidence that Planning, technical approvals and close out of informatives
was completed prior to IFC

Provide evidence that the Programme obligations for the changed design have been
dischargead.

Demonstrate process for carrying out an Inter Disciplinary Review [IDR] including
how integration of the Siemens dasign was carried out.

Frovide copy of Buildability reports and evidence of COM & BOGS compliance,
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3.6 Baird Drive Retaining Wall
34 Hem 1 - Understand the rationale and source of the Design Change

The audit sought to obtain an understanding from the consortium why the design of
the retaining wall had changed {o its current design.

The audit team requested that the consorlium provide detsils and evidence in
support of the design rationale and details of calculations that drew them {0 the
current design conclusions,

It was anticipated that the consortium would be able to ocuiline and demonsirate the
design processes they had gone through and the selection of options with risk
assessments they had carried out to tring them to the current IFC design solution.

Findings

infraco/SDS advised that the ouiput design was driven by a Parliamentary
Undertaking ¢ maintain a 3m wide space between the residents gardens and tram
infrastructure, Daspite seeking confirmation of this undertaking there is no evidence
to suggest that this is the case.

A change was instructed by tie following the review of an options report and
negotiations with Network Rail o agree the routing of the tram tracks adjacent 1o &
maintenance accass road.

The change is a shift in the access road away from the MR tracks. The picture is
complicated by a change in foundation depth at IFC stage and an apparent change
inn survey information. The IFC geometry mainizing a space along the corridor at the
toe of the wall. Whilst this will provide access for the maintenance of the
embankment, it does not provide Best Value and has been driven by infraco/SD8’s
arror in kelieving there was a parliamentary undertaking in this respect. Access for
maintenance can be achigved from the top of the embankment.

3.2  ltsem 2 -~ Understand the process for design programme managsment in
terms of dme, cost and value management

The audit sought to obtain an understanding from the consortium how they managed
the design process in terms of ensuring that the designs were economic, of good
value, approved and delivered in a timely manner to suppori the overall construction
PrOGramIme.

The audii team regueasted that the consortium provide details and svidence to show
how they directed the programme fo ansure that it remained on target showing

details of how they enswred thal good value management had been included (o
achieve best value {o the client.
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It was anticipated that the consortium would be able to outline and demonsirate the
design programme and demonsirate how they had infroduced best value options into
the process to deliver an efficient and economic end product,

Findings

The options report focused on the layout options and did not consider cost benefit,
The final solution was based upon whal was achievable and agreeable with Natwork
Rall. The mis-conception that Infraco/SDE had o comply with a Parliamentary
Undeitaking is evidence that a cost sfiective design or Best Value has not been able
to be demonstrated.

3.3 Hem 3 - ldentify how the design approval process has been followed
The audit sought 1o obtain condidence from the consortium that the design process
has been fully integrated and had obtained all the necessary approvals and conssnts
so as not to delay the construction programme and deliver best value.

The audit team requested thal the consortium provide details and evidence in
support of the system integration processes, change control, design reviews and
close out.

It was anticipated that the consortium would be able to produce an aciivity schedule
along with evidence {o demonstrate that the necessary steps had been taken fo
achieve a fully integrated and compliant design.

Findings

The current design was developed from a previcus FC design and was varied and
approved for IFC. Mo evidence of design integration of the Infraco Proposal was
pravided.

4.0 Bankhead Drive Retaining Wall

4.1 Heam 1~ Undersiand the rationale and source of the Design Change

The audii sought 1o oblain an understanding from the consortium why the design of
the retaining wall had changed 1o its current design.

The audit leam reguested that the consortiiim provide deiails and evidence in
support of the design rationale and details of calculations that drew them o the
current design conclusions.
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It was anticipated that the consortium would be able to aullineg and demonstrate the
design processes they had gone through and the selection of options with risk
assessments they had carrigd out to bring them to the current IFC design solution.

Findings

The driver for the change to the South wall was an increase in foolway width o
incorporate its use as a cycleway and the relocation of the tramstop. This caused
several conseguences in the structural design of the retaining walls.

The principal changes from BOD and FC are re-positioning the South wall further
hack into the embankment and the addition of a Morth retaining wall which replaces
an embankment. This change increases the height and length of the South wall and
the depth o the foundation for compactad fill below.

The foundation level at IFC has been isken at a lower level over the wastermn end of
the wall, where the wall is of lesser height.

The Morth wall was added at IFC. The consortium siated that this addition was 1o
rasolve the need 1o satisly Network Rail in relation to the BDDI arrangement where
the embankment encroached uporn thelr land thus requiring Network Rail approvals.

4.2 Hem 2 - Understand the process for design grogramme management in
terms of thoe, cost and value management

The sudit sought to oblain an understanding from the consortium of how they
managed the design process in terms of ensuring that the designs were economic,
of good value, approved and delivered in a timely manner o support the overall
construction programime.

The audit team requested that the consortium provide detazils and evidence o show
how they directed the programime (o ensure that it remained on target showing
details of how they ensured that good value management had been included to
achieve best value to the client.

It was anticipated that the consortium would be able o outline and demonstrale the
design programme and demonstrate how they had introduced best valug options into
the process to deliver an efficient and economic end product.

Findings

The South Gyle tramstop change was requesied by CEC and instructed by e {0 be
relocated despite a report by S80S recommending thal it remain in s original
designed location’.  These instructions wers made by e prior to BDDE (259
September 2007).

YULESC130G-05-REP-GOLTSVL
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The consequences of this relocation in terms of design alterations and cost were not
considered in the report and do not appear to inform the decision to instruct the
change.

Thare was no evidence o suggest that the Consoilium allempted {o advise the
Client of the consequences of the change decision and / or any attempt to mitigate
the impact of this change.

Thera was no evidence to demonsirate that Best Value and Value Engineering has
baen applied to the Design Changes fo minimise the cost impact of variations.

4.3 Hem 3 - ldentify how the design aporoval process hag been followed
The audit sought to obtain confidence from the conaortium that the design process
has been fully inlegraied and had obtained all the necessary approvals and consents
so as not to delay the construction programme and deliver best value.

The audit team reguested thai the consortium provide details and evidence in
support of the system integration processes, change control, design reviews and
close out.

it was anticipated that the consortium would be able {o produce an aclivity schedule
along with evidence fo demonstrate that the necessary steps had been taken o
achieve a fully integrated and compliant design.

Findings

The Tinal design was developed and modified during the IFC process with the North
wall being added late in the design development stage.

The height of the retaining walls was azltered 2s an original conseguence of
refocating the twamstop although there was litile or no evidence to confirm this
difference between BDDI and O details.

The current design was prasented in the audit as the result of a design process to
achieve IFC but the process itself was not evidenced .

%8  Depot Access Rosd Bridgs

8.1  Hem i - Understand the rationale and soures of the Design Thangs

The audit sought o oblain an understanding from the consoriium as to why the
design of the structure had changed 1o its current design.
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The audit team requested that the consortium grovide details and evidence in
support of the design rationale and details of calculations that drew them to the
current design conclusions.

it was anticipated thai the consorlium would be able to cutline and demonstrate the
design processas they had gone through and the selection of optlions with risk
assessments they had carried out ta bring them o the current IFC design solulion.

Findings

The revised design was developed post BDDE as a conseguence of moving the
Depot northwards, resulting in a reduction of the length of the A8 relaining structures
from 380m to 78m. This greatly reduced the construction work adjacent 1o the A8
Slip Road and was one atiraction for maoving the Depot northwards. The retained
height was aiso raduced from typically 8m to around 6m. The nearest rail on the
outbound running lings is now around 17m from the nearest kerb line of the Gogar
roundabout compared with around 6m with the pre BDD v3 design.  in theory this
should mean a simplar bridge deck in plan shaps because thers should be less flare
at the roundabout end, and at least 10m more working space {0 construct the South
Abutment. The change from secant bored piles 1o a conventional abutment on 800
diameter bored piles combined with the temporary anchored wall and associated
working space has eaten into st least 5m of the additiona! working space crested by
maoving the Depot northwards.

AECOM comimenied on the re-design as follows:-

« There would appear to be no reason why secant (or contiguous) bored piles
could not have been usad for the abutments and retaining walls of the post BDDY
véd design in a similar way to the pre BDDI v3 design.

Permanent ground anchors could probably have been eliminated by making the

deck fully integral with the abutments and pier. This would also eliminate

bearings and have other maintenance benefits as well.

e As an alternative o embeddead piles for the abutments, spread foundations on the
boulder clay would seem to be a feasible option eliminating the need for bored
piles.

»  Another oplion could have been a two call reinforced concrete box which would
have a low bearing pressure and would take the south side excavation further
away from the Gogar roundabout and reduce the height of the temporary sarth
stippart required.

]

5.2 ltem 2~ Understand the process for design programms management in
terms of tims, cost and valus managamant

The audit sought to obizin an undarstanding from the congortium how they managed
ihe design process in terms of enswing that the designs were aconomic, of good

value, approved and deliversad in 3 timaly manner o support the overall construction
programime,
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The audit team requested that the consartium provide details and evidence to show
how they direcled the programme fo ensure that it remained on target showing
detaile of how they ensured that good value management had besn included o
achieve best value fo the client.

It was anticipated that the consortium would be able to outline and demonstrate the

design programime and demuonsirate how they had infroduced best value options into
the process {o deliver an efficient and economic end product.

Findings

There was no evidence {o suggest that the Consortium attempted to advise the
Client of the consequences of the change decision and / or any attempt to mitigate
the impact of this change.

There was little_evidence to demonstrate that Best Value and Value Engineering has
been applied 1o the Design Changes to minimise the cost impact of variations. BSC
did not participate in any VE or Best Value review, and cite time being against them
in that respect (ie difference between contract signing and submission of IFA).

53 item 3 - ldentify how the design approval process has been followed
The audit sought to oblain confidence from the consortium that the design process
has been fully integrated and had obtained all the necessary approvals and consenis
50 as not to delay the construction programme and deliver best value.

The audif team reguested that the consortium provide details and evidence in
support of the system infegration processes, change control, design reviews and
close oul.

It was anticipated that the consortium would be able to produce an activity schedule

along with evidence to demonstrate that the necessary sleps had been taken to
achisve a fully integrated and compliant design.

Findings

The final design was presented in the audit as the result of the design process to
achisve IFC but not as evidence of how the design approval process was followed.
6.0 AR Underpass

1 lem 1 - Undeorstand the rationale and source of the Design Change

The audit sought to obtain an understanding from the consortium why the design of
the stiucture had changed o its current design.
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The audil team requesied that the consorfium provide detsils and evidence in
support of the design rationale and details of calculations that drew them io the
current design conclusions.

it was anlicipated that the consortium would be able to outline and demonsirate the
design processes they had gone through and the selection of oplions with risk
assessments they had carried out to bring them to the current IFC design sclution.

Findings

The consortium was not prepared to provide any evidence to support the audit on
this topic. e do not agree with BS8C's position on this matler and have writlen
separately stating their position.

8.2 lHem 2 — Undersiand the process for design programme managemant in
terms of img, cost and value management

The audil sought to obtain an understanding from the consortium how they managed
the design process in terms of ensuring that the designs were economic, of good
value, approved and delivered in a timaly manner to suppart the overall construction
programme.

The audit tearn requested that the consortium provide details and evidence to show
how they directed the programme to ensure that it remained on target showing
details of how they ensured that good value management had been included to
achieve best value to the client.

it was anticipated that the consortium would be able {o culline and demonstrate the
design programme and demonstrate how they had introduced bast value aptions info
the process to deliver an efficient and economic end product,

Findings

The consortium was not prepared to provide any evidence to support the audit on
this topic. tle do not agree with BEC's position on this maiter and have written
separately stating their position.

8.3 Hem 3~ ldentify how the design spproval process has been followed
The audit sought 1o oblain confidence from the consortivm that the design process

has baen fully integraled and had oblained sl the necessary approvals and consents
so as not o delay the construction programme and deliver best value.
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The audit team requested that the consortivin provide details and evidence in
support of the system integration processss, change control, design reviews and
close out,

it was anticipated that the consortium would be able to produce an activity schedule
along with evidence io demonstrate that the necessary steps had been faken to
achieve a fully integrated and compliant design.

Findings

The consortivm was not preparad 1o provide any evidence o suppeort the audit on
this topic. tle do not agree with B5C's position on this maller and have written
separately staling their position.

7.0 Review of Evidencs

Review of evidence provided in the audit 18" January 2010 and follow up mestings
27® January 2010 and 22 February 2010,

SDE Client/Design Meeting Minutes provided on reguest to demonstrate the
development of the design.

17 July 2008

30" July 2008

6™ August 2008

13™ August 2008
20™ August 2008
27" August 2008

3" September 2008
10" Septamber 2008
17" September 2008
24™ September 2008
1* Octaber 2008

5% October 2008

8" Qctober 2008

Letter 117 August 2008, SD8 write to Infraco forwarding CD copies of IFC drawings
for A8 Underpass.

Letter 18" August 2008, SDS write to Infraco forwarding further CID copies of IFC
drawings for A8 Underpass. — previous copy was carruptl,

Latter 8 September 2008, SDS write to Infraco issuing Changs Fstimate DOR0O1G
for Additional Prior Approvals for Depot Access Bridge.
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Baird Drive Hetaining Wall

SIS report (PR) dated 21 Decamber 2007 — Network Rail Balgreen Road Options
Report. Three options considered. Report assumes a minimum clearance of 2.5m
between toe of embankment and the garden fence. A vertical retaining wall is
proposed where the clearance would fall below this miniraum,

Letter circa 25" April 2007, tie write to Nelwork Rail confirming that the design is
proceeding on the basis of the “high level” option.

Letter 16™ May 2007, 3724 tie write to SDS confirming that they should be continuing
o progress the design based upon alignment option 3.

Letter 21% August 2007. Network Rail write to tie confirming that the current
atignment is the best all round oplion. The current position affords Nelwork Rail a
maintenance access road and permission to reverse maintenance road vehicles over
the tram tracks.

Project Change Order dated 24" January 2008 issued by tie to SDS with the intent
of changing the alignment in accordance with letter 168" May 2007 s

Change Estimate CES231 dated 29" Navember 2007 issued by SDS for the change
of alignment in accordance with letter 16™ May 2007 @

Docurnent Transmittal Form dated 1% August 2008, SDS to de, issuss IFC drawings
for Baird Drive.

Email 22™ January 2010, SDS write to tie with audit briefing notes for the Baird
Drive, Bankhead Drive and Depot Access Bridge. Also confirms that A8 Underpass
details will be responded o separately.

Bankhead Urive Relaining Wall

Letter 268" October 2008, <1230 tie write to SDS enclosing SDS report (PB) dated 5
October 20086 —~ South Gyle Tramstop Design Approval Panel Comments & Appraisal
of proposed move of Tramstop Report. The report concludes that there is no
justification for removing or locating the Stop further east at Broomhouse Drive.

Letter 3" November 2006, CEC wrile o tie informing them of their requirement for
the tramstop to be relocated to improve the bus interchange with the tram. {Not
presented as audif evidence)

Letter 1% Decemnber 2008, sizoe die wiite to SDS instruct an adjustment in the
tramstop location. (Nof presented as audit evidence)

Letter 23" March 2007, secas tie wite to SDS confirming agresment o proposed
location. (Mot presented as audit evidencs)
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Latter 250 September 2007, @0 de write to S80S return the Change Notice (24"“
September 2007) and Change Order asking for them 1o be signed and returnad.

Llepot Access Road Bridge

Change Order dated 31 July 2007 issuad to $DS to undertake a study and review
the moving of the depaot building within the Gogar site.

5DS report (PB) daied 168" August 2007 — Gogar Depot Repori “Possible
Adjustments” recommends that tie should instruct for the relocation of the depot
building within the Gogar site.

Change Order dated 12" September 2007 issued to SDS to cary out the
recommendations to relocate the depot building within the Gogar site.

A Underpass

The Consortium were not prepared 1o provide any evidence on this topic other than
the two letters referred o on page 21. tie do not agree with BS8C’s pasition on this
matter and have written separately stating their position.
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Desion Change Audit — Track Desian and lmprovement Laverg

. Audit Team

Rober Beli - tie Colin Brady - BSC
Colin Matlock — gie Alan Dolan — BSC/SDS
Donny Mackinnon — g Jason Chandler - BSC
Vyiitie Biggins - tie Shabu Dedhar - BSC
Joanne Glover — DLA Piper Balthazar Ochoa - BSC

Robert Rocke —~ AECOM
2. Scope of Audit
During January and February 2010 tie undertook an audit of the ETN Infraco
Contract under Clause 104 in relation to Changes and differences in Dasign as it
pertains {o the Track Design and improvement Layers.
The critical success factors / objectives of the audit were 10:-

Hem 1 - Understand the rationale and souwres of the Design Changs

Review of avidence to substantiaie why the IFC design constitutes a Change under
the infraco Contract.

Review of evidence as to whether change emanated from Infraco, an approval body,
or client instruction.

e 2 - Understand the process for design programme management in fsrms
of time, cost and value management

Confirm and evidence that delivery of the IFC was not delayed by late or inadequate
instruction or information from Infraco members or subcontractors (including SDS) or
any other third party.

Confirm and evidence that Infraco and the SDS Provider considered how a change
could be mitigated in terms of cost and time and how they considerad best value,

ftern 3 — identify how the design approval process has been followad

Review of evidence that Planning, technical approvals and close out of informatives
was completed prior to IFC

Provide evidence thal the Programme obligations for the changed design have been
discharged.

Demonstrate process for carrying out an inter Disciplinary Review [IDR] including
now integration of the Siemens design was carried out,

Provide copy of Buildability reports and evidence of CDM & ROGS compliance.
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3. Audi Findings
34 Baml - Understand the rationale and source of the Design Change

The audit sought 1o obtain an understanding from the consortium why the design of
the tracikdorm had changed and what the thinking was behind the current proposal of
constructing a reinforced concrete slab undermneath the trackslab.

The audit ieam requested that the consortium provide detsils and svidence in
support of the design rationale and details of calculations that drew themn to the
current design conclusions.

It was anticipated that the consortium would be able to outline and demonstrate the
design processes they had gone through and the selection of options with risk
assessments they had carried out to bring them to the current IFC design solution.

Findings

The consortium has not followed the He instruction to produce a suite of design
aptions for a track improvement layer.

The consortium has considered that the current design of frack and ground
improvement layer is a result of the Infraco Proposal and the design Development
Workshop 1o identify and resolve design mis-alignments.

Infraco’'s frack design is the Rheda Cily sleepear system which comprises pre-cast
concrete bi-block gleepers with exposed interconneacting reinforcing bhars for insitu
concrete casting in position on site. The design requires a ground bearing capacity
on street of 120MN/m®.

Four mis-alignments belwesn Base Dale Design information and the infraco
Froposals were identified and deall with in the design Development Workshop
{Report Issued 12" March 2009).

1. Rail Sections.

2. Vibration Performance.

3. Ballast Shoulder Dimensions.
4. Ground improvement Layer.

tie instructed the consortium to produce a meny of generic designs for a Ground
Improvement Layer to meet the need for the 120MN/m2 ground bearing capacity.
The suite of designs was to provide alternatives based upon perceived level of risk
and conssguencas for both void spanning and non-void spanning.  They were o
assume void spanning in the city centre (as & worse case scenariv) and no void
spanning for out of town arsas for design purposes and subject fo confirmation. A
specific design option was 1o be selected basad upon the discovery of ground
conditions a3 works proceed,
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The consortium have only produced one ground improvement design option based
upon their unsubstantisted assumption that the entire length of the on-street section
will have a sub-standard ground bearing capacity and will reqguire void spanning of
it in any direction. This design comprises a reinforced concrete ground bearing
slab to the underside of the insitu concrete frack slab along the entire length of the
on-sireat section. The suite of options has not been produced and the consortium
has confirmed to tie that they are not going o consider any other ground
improvement options. The consortium's pesition is that 508 attempted to consider
the alternative void spanning options and came to the conclusion that they would not
be workable.

The consortium has however recently issued a design proposal (o tie for a floating
siab amrangemeant to deal with specific noise and vibration iBsues in certain areas.
The noise and vibration issus has arisen from the stiffer track parameters required
by the Rheda Cily systern as well as the large mass of concrete as a consequence
of tha reinforced concrete ground improvement layer,  Whilst this proposal is
intended for short and specific lengths of the tramway it does introduce reinforcing
bars into the track slab thus reducing the need for such a strong impravement laver.
This propesal has been submilfed to fie for consideration.

No evidence was presented by Infraco that demonstrated they had made any
attermpt to comply with Schedule Part 23, Appendix Pait 7, Part C

“PE will provide a suilte of treatmenis which can be applied when the requirements
are established by BBS. Note that this scope of work will be impacied by the lower
void spamning capacity of BBS's Trackiorm offering in comparison with the PR
reference design”.

3.2  ltem 2 - Understand the process for design programume managesment in
ferms of time, cost and valus management

The audit sought to obiain an understanding from the consortium how they managed
the design process in terms of ensuring that the designs were economic, of good
value, approved and delivered in a timely manner {0 support the ovarall construction
programme.

The audit team reguested that the consortium provide detaills and evidence to show
how they directed the programme {o ensure that i remained on target showing
details of how they ensurad thal good value management had been included fo
achigve best value o the client,

It was anticipated that the consortium would be able to outling and demonstrate the
design programme and demonsirate how they had introduced best value options into
the process o deliver an afficient and economic end product,

Findings

A design programme has not been uiillised or maintained to deliver the trackform in a
tirmely manner.
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The consortium does not have an agreed design programme for trackform and
consider that they are carrying out the design work on a priority basis. They cite the
absence of an agreed Programime with tie as being the reason for a lack of design
rOgramime.

In the absence of an agreed design programme, there is no evidence of delivering
this design to a programme. There are some examples of an exchange of letiers
between the consortium and 8DS urging attention {o specific matters that need
attention but nothing to suggest that key dates and deliverables were agreed with the
5DS design team.

A review of correspondence and minutes of meetings would suggest that the SD8
design team are being instructed 1o produce designs and variations on the basis of
letters. Design reviews are being undertaken when a design is ready and recorded
in a st of meeting minttes. | could not be verified from the evidence presented that
the reviews considered Best Valug or valus engineering allernatives in the
discussions.

Changes in design have been communicated within the consortium by an exchange
of letters. There was no evidenca {o suggest that the design and/or variations weres
undertaken to achieve Best Value,

The audit team were unable fo verify that the design has been managed against a
set of programme requirements or deliverable expectations. There was no evidence
presented fo suggest that value engineering has been applied and Best Value
options have been considered to the benefit of the Client. It cannot therefore be
confirmed that the current designs provide an efficient and economic end product.

3.3 Hemwm 3 - ldentify how the design approval process has heen followed

The audit sought to obiain confidence from the consortium that the design process
has been fully integrated and had obiained all the necessary approvals and consents
s0 as not to delay the construction programme and deliver best value,

The audit team reguested that the consortium provide details and evidence in
support of the system infegration processes, change conirol, design reviews and
cluse out.

It was anticipated that the consortium would be able to produce an activity schedule
along with evidence to demonstrate that the necessary steps had been taken o
achisve a fully integrated and compliant design.

Findings

The audit determinad that the process {0 manage design integration was not applied
to the trackiorm design until it was {oo late in the process to inform the design.
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The selection and design of the trackform appears to have been determined without
due consideration on how the sub-base would be designed and achisved to meet the
reguirements of the trackform.

Interface Control Forms (ICF) have heen generated during the design process but
were not able 1o evidence that an iterative integrated process of review and rework
had taken place to achieve the most effective and aconomic design suitable for the
ground conditicns and environment of the ETHN.

The evidence suggests that a design has been diclated based upon 8D&'s view of
“good engineering judgement” and the spscific requirements of another Tram project
(Motlinghain) rather than any ischnical rationale based upon risk assessment or
consequential analysis. The "engineering judgement” has not been supported by
Industry  Standards, Design Guidance Notes, Technical Papers or
operational/statistical evidence gathered from other Tram projects.  The experience
of opening up Princes Street was cited as the justification of the design {confirming
what SDS had anticipated in its engineering judgement) but there was no evidence
o suggest that there 5 3 continuous improvement process in place (o caplure
previous findings and inform future design.

4.0 Review of BEvidence

Letter 18" December 2008, si tie instructs Infraco to provide generic options of
design solutions for ground improvement layer (o suit Rheda City track design.

Letter 11 March 2009, 1857 Infraco write fo tie enclosing copies of the output from
the Trackfrom Design Development Workshop held to address mis-alignments. Mis-
alignment MNo. 4 confirms the 120MN/m® requirement and the need for an
improvement layer. SDE to design “menuy” of improvement layers {o be instructed on
site as excavation proceeds. Design to include for vibration isolation. Mis-alignment
No. 2 instructs SDS to investigate the consequences of Vibration with the change of
trackforrn to Rheda Cily. The report indentified that Infraco may reguire an
instruction to install floating track mitigation.

May 2009 — tie lead a design review of the track design and raise questions over the
adequacy of the proposed design including improvament layer. This document was
nof part of the evidence presented by Infraco.

Letter 27" March 2009, ssoase Infraco write to SDS with reference to some important
activilies having slipped SD8 attention.

Letter 16" April 20009, 52011 Infrace write to SDS expressing concern that SDS have
not been acting upon or responding to important matters raised in previous letters.

Letter 17" July 2009, cazies infraco write to tie with responses as required from the
iz Design Review (May 2009). This leifer was not part of the evidence presenied by
infraco.

Audit under Clause 104 of the Infraca Coniract Page 28 Final - 38C

CEC00197190_0030



Strictly Confidential - Withouwt Prejudice

Letier 28" July 20097, 2134 Infraco write to tie confirming details of a general issues
mesting on 277 July requesting an auditable trail of documentation leading to the RC
slab as the only solution for the improvement laver. They confirmed that this
documentation exits in an email and are checking their records.

Letter 28" July 2009 2155 Infraco write to SDS contending that only one solution has
been provided, contrary to change request 0125, SDS asked to document the
design development process including copies of calculations.

Letter 117 August 2009, 1945 He write to Infraco in response to the answers provided
(27" July 2008) in the Design Review complaining about the lack of integration of
design and their concem for the adequacy of design and makes specific reference to
the track design and their expectation of a fuller and integrated response to the
raview guestion. Infraco have not responded to this letter. (This letfer was niof part of
the evidence presented by Infraco).

Email 14" August 2009, infraco send tie a copy of an internal Infraco briefing
document which refers to the BDDI design, a Two Stage Slab Trackform which has a
RC slab underneath a RC slab containing the rails. The sub-base is conditionad with
a cement bound granular material. Reference is made by Infraco this being as per
Mottingham tram with a capability of void spanning of 1m. The document highlighis
the Infraco proposal of Rheda City track form and its benefils such as warranty of
frack quality and reliability as well as iis adaptability for all alignments and #is ability
to be covered with various finishings. Minimization of structure-borne noise is also
cited as a benefit. (This email was not part of the evidence presented by Infraco).

Advance copy Letter 24" August 2009, SDS reply to above letter advising the
rationale for the RC slab being the only solution for veid spanning and prevention of
catastrophic collapse of the track. They confirm fo Infraco that calculations are
available for inspection and audit off site. They also state that i requested Infraco
at & meeting on 20 August 2009 to do further investigation into the design concept
of using reinforcement in the track slab. SDE contended that this would not achieve
120M/m2 and asked Infraco o resolve this anomaly.

Letter 25" August 2000, 5247 + snacis. Infraco write to tie to confirm that contrary to
previous statement, they do not have email confirmation (by implication any
confirmation) from SDE that the RC improvement layer is necessary — only an
advance copy of a letter of the previous day (24™) which was in response to the
immediate request. Post audit note - fis have responded to this letter (INF CORR
4114 refers).

Letter 1% September 2008, w4 Infraco write tie to confirm that they are producing
three options/solutions for the track improvement layer. They also confirm that
Princes’ Streel construction will proceed on basis of existing design. (Note sarlier
suggestion that the selection of the improvement laver will be based on site
inspection, 11™ March 2009). Post audit note - tie have responded to this letter (INF
CORR 4114 refers).

Letter 13" Movember 2009, zv2 die write to Infracn acknowledging recaipt of Infraco
letter 268Y July 2009 and asking for Infraco to confirm that “the designers only
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workable option is for reinforced concrete”. Refers to a joint Track technical meeting
with an action for Infraco to table a draft design based on LUAS light raill system. It
summarises by concluding that “it would appear that the only workable solution may
be RC slab but not necessarily throughout the whole route”. Recommends a follow
up workshop once BAM produce draft design.

i,etter 23" Noverber 2008, ssvasy Infraco write o tis with reference to the possibility
Euitiﬂg reinforcing bars in the track slab following a Track Technical meeting on
0" August 2009, Infraco raizse a number of disadvantagssfrisks associated with this
tdea and confirm that as a consequence they will not be proposing any general use
of a reinforced frack siab. Note - All the arguments put forward by Infraco against
this proposal are demolished by the floating slab design for specific areas submitied
on 1% February 2010. Post audit note - tis have responded to this letter. (INF CORR
4914 refers).

Letter 1™ February 2010, ss7zeu infraco write to He inviting review comments on a
Floating Slab Design pr@pcaai o reduce noise and vibralion i certain areas. This
design demolishes all the arguments put forward in letter 23 November 2000
against a reinforced concrete track slab. This appsars to be in response o mis-
alignment No.2. Fost audit note - tig have responded o this lelter (INF CORR 4114
refers).

Letter 24" February 2010, «7a1 Infraco write to tie with responses information to
answer the sudit follow up questaons

Audit under Gisuse 104 of the Infraco Contract Page 30 Final-Bsa

CEC00197190_0032



Strictly Confidential ~ Without Prejudice

Desion Audit — OLE and Foundation Design

4. A Team

Robert Bell - s Caliny Brady ~ BSC

Colin Matlock — iia Alan Dolan - BSC/SDS
Donny Mackinnon - tis Ineke Van Klavern - BSC
Joanne Giover — DLA Piper John Newion - BEC
Robert Rocke —~ AECOM Balthazar Qchoa - BSG

2. Bcope of Audit

During January and February 2010 tis Hd undertook an audit of the ETN Infraco
Contract under Clause 104 in relation to Changes and Differences in Design as it
pertains to the OLE and Foundstion design

The eritical success factors / objectives of the audit were to:-

Hem 1 - Understand the rationale and source of the Design Change

Review of evidence to substantiate why the IFC design constitutes a Change under
the Infraco Contract

Review of evidence as to whether change emanated from infraco, an approval body,
or clisnt instruction.

item 2 — Undersiand the process for design programme management in ferms
of time, cost and value management

Confirm and avidence that delivery of the IFC was not delayed by late or inadequate
instruction or information from Infraco members or subcontractors (including SDS) or
any other third party.

Confirm and evidence that Infrace and the SDS Provider considered how a change
could he mitigated in terms of cost and time and how they considered best value.

item 3 ~ identify how the dasign approval process has been followed

Review of evidence that Planning, technical approvals and clogse out of informatives
was completed prior to {FC

Provide evidence that the Programme obligations for the changed design have baen
discharged.

Demonstrate process for carrying out an inter Disciplinary Review [IDR] including
how integration of the Siemens design was carried oul.

Provide copy of Buildability reports and evidence of CDM & ROGS compliance.
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3. Audit Obhjectives
3.4 e 1 - Understand the rationale and sowree of the Design Change

The audil sought to obtain an understanding from the consortium why the design of
the OLE and associated foundations had changed to its current design.

The audit team requesied that the consorlium provide details and evidence in
support of the design raticnale and details of calculations that drew them fo the
current design conclusions.

it was anticipated that the consortium would be able to outline and demonstrals the
design processes they had gone through and the selection of options with risk
assessments they had carried out to bring them to the current IFC design solution.

Findings

The OLE design changed as a result of the Infraco Proposal and the instruction
issued by te arising from the COLE Development Workshop, A change was
anticipated under the SDS Novation Agreement. The nature of the change in design
with respect to the size of the OLE foundation (it has increased in size and weight)
reguired investigation. #is notes that the number of poles has reduced and that this
was also anticipated as a conseguence of accepting the Infraco Proposals.

A technical audii of the OLE pole foundation design was underiaken using
appropriate technical expertise from AECOM. In summary, their report finds:-

SDS have presenied a reasoned methodology for the base designs that may
be required along the tram route. Their design addresses the applied un-
factored loads from the poles, vehicular impact and economies/afficiencies
that can he achieved where scil strata varies slong the route.

SDS have appliad appropriate factors of safely as describad in relevant codes
and standards, o the un-factored loads advised by Slemens, 1o produce a
safe design.

Designs appear o have been undertaken exercising reasonable skill, care
and diligence.
3.2 Hem 2~ Undsrsiand the procsss for design programme manggement in
ferms of time, coat snd value msnagsment
The audit sought to obiain an understanding from the consortium how they managed
the design process in terms of ensuring that the designs were economic, of good

value, approved and deliverad in a timely manner 1o support the overall construction
programme.
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The sudit team requesied that the consortium provide details and evidence o show
how they directed the programme o ensure that it remained on target showing
details of how they ensured that good valug management had been included to
achieve best value to the client,

it was antlicipated that the consortium would be able o culline and demonstrate the
design programme and demonstrate how they had intreduced best value options into
the process to deliver an efficient and economic end product.

Findings

A design programms has not been utilised or maintained to deliver the QLE and/or
foundation civil design in a timely manner.

The consortivrm does not have an agreed design programime for OLE and consider
that they are carrying out the design work on a priority basis. They cite the absence
of an agreed Programme as being the reason fur a lack of design programme.

In the absence of an agread design Programme there is no evidence of delivering o
a programme. '

Based on the explanations offered at the audit, and a review of correspondence it
appears that the design team are being instructed {0 produce designs and variations
on the basis of meetings, without formal minutes. Design reviews are being
undertaken when a design is ready and recorded in a set of mesting minutes. |t
could not be verified from the evidence presented that the reviews considered value
enginearing alternatives in the discussions.

Changes in design have been communicated within the consortium by an exchange
of an infraco (Siemens) spreadsheet.

There was no evidence to suggest that the design and/or variations were undertaken
to achiesve Best Value. It cannot therefore be confirmed that the current designs
provide an efficient and economic end product.

3.3 ltem 3 - ldentify how the design aporoval process has been followed
The audit sought to obtain confidence from the consortium that the design process
has been fully integrated and had oblained all the necessary approvals and consents
s0 as not {o delay the construction programme and deliver best valua,

The audit team requested thai the consortium provide details and evidence in
support of the system infegration processes, change control, design reviews and
close out.

it was anticipated that the consortium would bhe able to produce an activity schedule

along with evidence to demonstrale that the necessary steps had heen taken fo
achieve a fully integrated and compliant design.
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Findings

The audit determinad that the process to manage design inlegration was applied in s
manner which was limited by the different (and opposing) commaercial considerations
betwaen the consortium members — (Including the commercial consideration of
Si18), controiled on a day to day basis by Bilfinger Berger.

Interface Control Forms (1CF) have been generaled during the design process but
were not able to evidence that an Herative integrated process of review and rework
had taken place fo achieve the most effective and economic design suitable for the
ground conditions and envirenment of the ETN.

&5 Boview of Evidence

OLE design lead hy Siemens with SDS addressing the design of the foundation
bases.

Design Development Workshop held to address mis-alignment between infraco
Proposal and current requirements.

Change 4 — Location of Poles
Change 5 —~ Lighting Pole locations
Change 8 — OLE soffit fixing to Depot Access Bridge

Calculation Summary sheets for OLE Pole Loadings

OLE conflict achedule never provided by Infraco. In the absence of @ schedule tie
instructed SDS to provide a schedule for Leith Walk. (ref Colin Neil, tie)

Mumerous Correspondence Infraco - 808 re number and location of poles.
Correspondence Infraco — tie with reference to mis-glignments

Letter 13" January 2009, cswss Infraco wites to SDS enclosing detailed design
document “OCL Layout Drawings and Table of Foundation.

Letter 1™ January 2008, oxonzs Infraco writes to tle confirming a previous discussion
w.ri. changes impacting the location of OLE infrastructure — mainly Forth Ports
requirements and road lavout changes. Infraco propose fo minimise cost and
programime impacts that all changes up 1o 1 9" January be incorporated in a single
design revision. (te reply 127 March 2009)

Letier 30" January 2009, Infraco writes to SDS with Design Change notice 087.

g™ February 2008, SDS issue change notice to infraco.

23" Fabruary 2008, 808 issuss a revised change natice to Infraco.

Letter 26 February 2009, Infraco writes to SDS withdrawing RDC 059 (Gogar

Landfill Embankment).
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6" March 2009, Infrace agree estimates with DS

9% March 2009 — 25" June 2008, correspondence Infraco, SRS, Siemens regarding
estimales.

Letter 12 March 2008, Hie writes to Infraco in response to their letter of 19™ January
2008 and accepts the infraco proposal as a pragmatic way forward for dealing with
design changes. (Nof provided as audit evidence by Infraco)

Latter 17" March 20089, Infraco write fo 3D%  complaining that 8DS have sllowed
three and half months o elapse since they sent tig’s commenis to them rejecting
CEC comments as grounds for a tie change. Infraco confinm that they are holding
SDE responsible for delays that may arise in the progress of the works due o late
resSpOnsea.

Letter 20% March 20089, 1250 Infraco writes 1o tie enclosing issue one of lhe output of
the Design Development Warkshop. tie asked 1o accept the conclusions in respect
of the identified mis-alignments. (Ha reply 29" April 2009)

Letter 25" March 2009, infraco writes to SDS regarding Adrport Frior Approvals
including polas.

Letter 9% April 2009, Infraco writes to tie enclosing a copy of the Design
Development Workshogp report.  (Not provided as audit evidence by Infraco)}

Letter 177 April 2008, ie writes to Infraco confirming their acceptance of the Design
Development Workshop report. (See tie letter 28" April which seems to open up the
cliscussion again). (Nof provided as audit evidence by infraca)

Letter 27" April 2008, 2 Infraco wiites to 8DS with request for design change No.
113 to redesign OLE pole foundations and layout dus to increased loadings,
identified as mis-alignment. Estimate requested.

Letter 27 April 2008, ot Infraco writes to SDS with request for design change No.
114 to amend OLE System Design Documents, identified as mis-alignment
Estimate requested.

Letter 27™ April 2009, 20 Infraco writes to SDS with request for design change No.
115 to amend OLE Building Fixings Load and Layout drawings, identified as mis-
alignment. Estimate requested.

Technical report dated 26" February 2010 from Ascom discussed the detail behind

the foundation design following an inspection of the design methodology and
caloulations and found it to be appropriate.
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