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!n J.anuary 2010, Nicl-iols, in conjunction with tie Ltd. undertook an audit of the ETN lnfraco 

Contract in relation to design assurance, system integration and best value . 

The critical success factors and objectives of the audit were to obtain confidence from the 

consortium that the design prograrnme is being developed, monitored and effectively managed 

\Vith respect to 1ntegration of t he system components and with respect to best value. lt was 

a lso to obtain confidence that the consortium has achieved and assured integrated design 

against the relevant acceptance criteria requlred to cornrnence construction of th·8 . Leith Walk 

secUon of 1vvorks and the Gogarlancifi!I Surcharge Area. 

The audit was undertaken in accordance witl1 the provisions of clause i 04 'Information and 

Audit Access' of the lnfraco Contract. 

The findings of the audit in the three particular areas Just described are outlined be!ow. 

item ·1 - Programme 

An integrated design programn1e is not being maintained and utilised by the consortium 

to manage the vvorks. The consortiurn did provlde details of the controls presenW in 

place. 

There ls a process in place to manage design integration issues and evidence was 

provlded to confirm the ongoing management. 

The control programmes utHised to man-age SOS, CAF and Siemens design elements do 

not appear to link to the monthly look ahead prograrnrne or the contract programn1e. 

The audit determined that the consortium does not follovv a formal va!ue rnanagernent or 

value engineering process. 

There is no evidence of an integrated approach to risk or presence of. an integrated risk 

reglsterbetv,.'een.BSCand. tie. 
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WhHst a forrnal systems integration plan has not yet been conciuded, the consmtrum did 

articulate their lntentions in respect to management of integration to date, and how it wm 

be controlled during the remainder of the contract 

Ti1e consortium tias implemented an organisational structure which seeks to · match 

competence With roles and accounts for succession planning of key resources. 

Design \ntetiaces are being managed. 

Design AssuranceStaternents (DAS) are envisaged by the consortium to be issued at the 

end of thEi design, construction, tE'~sting and commissioning phase. !t was noted by t ie 

Ltd represantaUves during the audit that they are anticipating El progressive submission of 

DAS. 

The process uti lised by tr1e consortium to detennlne a section of \·vorks ready for 

construction is not well defined. it was evident from tile description of the process given 

that the consortium has not progressed the desjgn to a state ready for construction for 

Gogar Landfill and Lelth Wall<-

The recommendations ofthe audit are summarised in the following three iterns, 

As an integrated design programme is not !Jeing maintained by the consortium at present, 

at the ven; least the consortium should agree prlorlty milestones and include them using 

the same coding within the logic of the design prograrnrnes for SDS, GAF and Siemens. 

In addition, they should reflect the same milestones within tile look ahead and contract 

programmes. 

C.onsiderati.on should be given to amending the monthly consortiurn progress reports to 

draw out design status of the project by inclusion of items such as the following: 

Approvals Tracker 

AFC Tracker 

IDB/ IDG Tracker 

Design MHestones 

Filtered to reflect approvals in period/reniaining. 

Filtered to reflect AFCs wlt:1 respect to agreed prioritised 

milestones, Activity in period/rernainlng. 

Filtered to reflect !DR/IOC activlty in relatlon to agreed 

prioritised milestones Activity in period/remalnlng, 

Variance Tracker. 
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The consrn-tlum should implement a value engineering process to ensure that 

opportunities are ldentlfied, assessed and implemented effectively. 

The consortlurn .andtie Ltd should agree a collaborative approad1 to risk and opportunity 

managementto ensure opportunities to a:tta!n best value are realised. 

To pmvide ongoing transparency In the design process, the consortium should devB!op 

an !CF trac.i~~ff and provide ongoing evidence of active ICFs for each area as part of the 

rnonthly progress reports. 

At present, there js no plan for the consortium to put fon,vard assured designs or assured 

construction for Safety Verification by tie and subsequent "no objection" by the ICP, it 

would be advantageous to each parW to agree! Safety VeHfication for completed designs 

and construction activities as the project progresses. This would allow progressive 

assurance and verification so that it is not left until the last minute. SSC and tie are to 

explore this further, 

it is suggested that consideration be given to the provision of a design construction pack 

fortie Ud In advance of corni-nencement of the works. This will ensure that all necessary 

design components are in place prior to construction, thereby reducing possible confHct 

during the works. 
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ln January 2010, Nichols, in conjunction vvrth tie Ltd, undertook an audit of ttle ETN lnfraco 

Contract in relation to design assurance, system integration and best vaiue. 

The critical success factors andobjectives of the audit are described below. 

Obtain confidence from the consortium that the design programme is being developed, 

rnonitoreci and effectively managed vvith respect to integration cffthe system components. 

Obtain confidence from the consortium that the design programrne is being devefoped, 

monitored and effectively n1ax1aged vv!th respect to best value. 

Obtain confidence t l"1at tile consortium has achieved and assured rntegrated design 

against the relevant acceptance criteria required to commence construction of the Leith 

WalK section of works and the Gogar landfill Surcharge Area. 

The audit was undertaken in accordance \IVlth the provisions of clause 104 'lnformatlon and 

Audit Access' of the lnfraco Contract 

The main findings and recommendations of the audit are set out in this report 
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T!1e auditsoughtto obtain confidence from the consortium that the design programme is 

developed, monitored and effectively managed wlth respect to integration of•the system 

cornponents. 

The audit tearnrequested thaUhe consortiurn provide details ancievidence of the procedures 

utilised to conate, contrb! and update the design programme wrth respect to integration of the 

system components. 

!t was anticipated thatthe consortium would oumne and demonstrate through evidence the 

existence and adherence to robust project controls procedures in ·re!ation to design scheduie 

development.and management 

An intx;grated design programme is not being maintairied and utmsed by the consortium 

to manage the works. 

The consortium noted that the contract programme was issued in May 2008, revislon 1 being 

issued in November 2008 and revision 2 issued in fv1arch 2009 as part of change process, 

Revision 2 has to date not been agreed with the client The background of change requests 

has, in the opinion of tr1e consortium, made rt impractical to maintain an integrated design 

programme. 

in the absence ofthe acceptance of revis1on 2 of the contract programme, the consort!urn has 

implemented a Focus and Prioritisation Process, which is outlined in thell' process flow d1art 

within Appendix3 (entitled 'Focus and Prforiflsation'). 

The process as described includes setting anticipated commencerneht of constmcti6n dates 

for works elements. It was indJCated that these pdorlties are reviewed on a weekly basis and 

that a steering comm1ttee resofves conflicts and reviews priorities, 

The control programmes and variance sfaternents are given on a monthly basis in rne project 

report with the design.progress being subjected to weekly monitoring meetings. 

The process as detailed is not considered to be best practice and the provfsion ot a fully 

integrated designpfogramme is considered to be the most suitable approach to managing and 

monitoring interfaces between the various design teams. The lack of an agreed construction 
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programme iS noted, however we recommend driving logic between the programmes should 

be established in a format acceptable to all parties. 

There is <ll process in p!~ce to manage design integration issues and evidence was 

provided to confirm the ongoing m~nagement. 

Design interfaces are identified via the Interface Management Process at the start of the 

project and are SL!bjected to an ongoing review process to resolve thern and close them out. 

Interface Cor!trol Forms (!CF) are generated at the commencement of the design e,ements, and 

resolution of issues noted are checked during tl1e development of the design. (!CF forms were 

provided as evidence items 14 to 18 for cable ducts). The evidence confirms that the 

consortium is fo!lo11vlng an iterative process of review ai1d ciose out prior to enter ing formal 

lnterdisciplinaty Design Reviews (IDR), which are aimed at mlnimising residua! design conflict 

whilst the design is under development. As a final step in the process, the consortium 

undertakes an IDR . of the Issued For Construction (lFC) clrm•v!ngs to ensure 'that all residual 

intetiace issues have been resolved prior to commencement oi construction, IOR minutes and 

checklist were provided as evidence (items 27 /28 and 9). The evidence provided is further 

referenced within ltem 3 {in Section 2.3), The Interdisciplinary Design Certificate (lDC) is the 

final assurance that a fuliy integrated and compllant design !las been achieved. Once in piace, 

the BSC Engineering i\~anager gives permission to construct. 

The consortium Js operating a schedule to get drawings to !DC. The schecluie, however, does 

not reference any niilestone coding from programmes to allow· its impact to be taken ln context 

of the wider programme. 

!DR for Leith Walk is ongoing. The consortium priority was that the design should be finished 

by the start of January 20i 0 . The current p!an is for all !DCs to be completed by early March. 

During the audit it v1as confirmed by the consoritiurn that at present there are no known 

impedements to concluding JDC for Lelth Wall{ and Gogar Landfill Sltes. 

The control prn9rnmmes utili."l:ed to manage SOS, CAF and Siemens design el~merits do 

not appear to link to the monthly !ook ahead programme or the coratrnct progr.amme. 

The sample review of the SOS programme, monthly !ook ahead programme and contract 

programrne could not identity comrnon milestones whlch could be effectiveiy used to monitor 

progress and impact upon the design and construction programmes respectively. 

The audit requires confidence from the consortium that the design is developed, monitored 

and effective!y n,anaged v~1itri respect to best value in relation to the Leith Walk and Gogar 

L.andfrn areas. The airn is to determine that a process for value management exists a.nd whole 

lite costs have been assessed. 
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The audit is also seeklng evidence of the process being used to iclentify opportuntties and 

alternative design solutions t-0 acllleve the optimurn and best vallie design solution, particularly 

regarding the integration of th0 SDS and BSG designs. Key evidence anticipated is. t!1e 

process for value engineering and opportunity rnanagementsupported by examples. 

The ~udit determined that SSC does not h~ve any docurnerit~d value ma.rrn1gement or 

value engineering processes. 

Prior to contract award, £11 m of value engineering options were deducted from the final 

contract sum; identified value engineering £9.;965m; fui-tr1er value engineering £2.670m. The 

identified and further value engineering items are subjectto key qualifications. 

In addition to deciucting idenFfied value engineering optloris from the contract sum, the 

contract prcivldes for an. incentive me.chan!srn via cl 81 .3., whereby lnfraco may retain 50% of 

any savings identified during the contract duration. 

It was therefore antidpated that there wou!d be evidence of proactive value engineering 

processes to achieve best value in the fo!!o1;ving manner: 

identification and implementation of further value englneering opportunities to maximise 

the efficiency of the adopted des!gn solution 

consideration and lrnplementation o·f value englneering options to minimise the impact of 

unforeseen events or encountered conditions. 

BSC consider that any significant value management and whole Hfe cost assessment should 

have i:ieen taken in the previous project phases, prior to Contract .award. BSG stated that 

realisation of the identified value engineering initiatives is cha!!enging. 

During the audit, the consortium did not make available details of its process for managing 

value engineering. Therefore, the audit conclude<:! that at present the consortium does not 

have any documented value management or value engineering processes through which best 

value is being assured. 

However, despite a lack of obvious vaiue engineering processes or a proactive approac11 by 

the conso1tiurn, reference was rnade by BSG to some recent value engineering carried out for 

the Gogar Landfill site. This proposal comprises an alternative type of track form to the SOS 

design of rigid track form. BSC proposes a ballasted track option as it provides a cheaper 

solution in terms of capital cost and wiil help rnalntain the current budget. rv1aintenance costs 

have not yet been assessed but are thoughtto t1ave minimum impact. E\iidence presented b~, 

BSC ccnipt"ised aerial photos of the Gogar Landfill, plus elevations and sectfons dated 

February 08 (See Appenclix 2). Evldence of the proposed new design was not provided. 
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Ti1e following recommendations are proposed: 

,, the conso1i:iurn should implement a value engineering process to ensure that 

opportunitles are idenUHed, assessed and irnp,ernentec1 effectively 

the consortium and tie Ltd shouid agree a collaborative approach to risk and opportunity 

manasternent to ensure opportunities for best va!l1e are reaHsed. 

The audit sought to obtain conficlence that the consortiurn has achieved and assured 

inte~irate-d design against t11e relevant acceptance criteria required to commence construction 

of the Leith Walk section of works and the Gogar Landfill Surcharge Area. 

·•·•t.:: .;. 

Whilst a form~I Systems Integration Plan has riot yet been. concluded, the consortium did 

m1:icu!ate their intentions in respect to management of integration to date, and how it will 

be controlled during the remainder of the contract: 

The consortium noted they havEl aligned their processes w ith Schedule 30 of the Employers 

Requirements. The audit and subsequent overvie\v of the consortium's processes observed 

U1at the intention is for systems integration to be achieved by adherence to: 

Requirements Management 

Requirements IVlanagementP!an [ETN(BSC$MC&ADB#050401 Revision A] 

tnterface Management 

interface Management P!an [ETN(SPfv1$Q&ADB#050151 Revision BJ 

Design Assurance Statement and !nterdiscip!inary Design Check [BSC/25.1.201/PSP/003] 

Verification and Validation 

Inspection and Test Plan 

Testing and Cornmisslonfng Plan [to be drafted and c·:includedJ (Verification & Validation) 

Configuration Management 

Configuration Management Plan [not viewed by audit team] 

Reliability, Av-allability, Maintainability, and Safety [EN50l26] 
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The consortium provided copies of the following evidence in support of adherence to 

processes noted above (listed within Appendix 3}: 

rn Response to Technical Approval Section 1 B (CEC) SS/1/ RG 

ii Response to Roads Technicai Approval Section 18 SS/1/H!B 

14 - 18 Interface Contro!Forrn - Cab!e Ductsfduct·works IF-5-SYS-CIV Rev - to E 

"' 27, 28 IDR/IDC Meeting 017/018 Minutes of 19 and 26.01 .09 respectively 

The consortium has implemented an organlsational structure which seeks to match 

competence v·,1ith mle-s and accounts for succession planning of key resources. 

Role matching and appo;ntrnent to key posts within the consortium has been subject to 

internal competence assessment, w1th opportunit:/ to note objection given to tle Ltd. 

ETN Design is led by Stefan Retha.us, Engineering f'v1anager of Bilfinger Berger (Civils}, ancJ 

Mlcl1aef WiH<en, Systems Engineerlng Manager o:f Siemens (Systems). Systems lntegration 

Lead is taken by Michael \Nilken. However, Michael and Stefan are each responsible for 

integration being achieved. inthe event of consensus not being reached, an~, issues are in the 

first instance escalated to Colin Brady, Techn icai Director of Bi lfinger Berger. Input to 

integration from GAF is via DavidSteete, Assistant on-site Project Manager, GAF. 

Formal confirmation of the roles and responsibilities wm be clarified by submission of the 

Systems Integration Pla,1. 

The consortium noted that Simon Nisbett, Design fvlanager of Bilfinger Berger, has full 

authorisation to represent Stefan Rothaus and vJould be his successor in the event that this is 

necessary. ln the event that Michael Wilken requires a successor, fvHguet Berrozpe, Project 

Director of Siernens. would fulfil the role 011 an interim basis. 

Job descriptions c1re available for key skills and competence£-. 

Interface Management Plan[ETN(SP!'v1$Q&ADB#05015'1 Revislon 8] 

Design Assurance Statement and Interdisciplinary Design Check [BSC/ 25. ·1 .201/ PSPi003] 

The consortium demonstrated compliance with the process through provision of: 

14 - 18 lnterface Control Form .,,.. Cab!e Ducts/duct works iF-5-SYS··CIV Rev'"" to E 

27, 28 !DR/iDC Meeting 017/018 Minutes of 'l9 and 26.01.09 respectively 

lDCJ!DR Schedule Cover of Leiter Ref ETN(BSC)TIE&ABC # 053877 
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The Interface Management P!an provides for the identification and recording of perceived 

interfaces vla the Interface Control Form (ICF). The ICF forms provided by the consrntlum 

reflect cable ducting development from October 2008 to June 2009. Whilst the forms 

demonstrate compliance with the process, they are not specific to the Leith Walk and Gogar 

sBctions. The consort,urn should provide ongorng evidence of active ICFs for each area as 

part of the monthly progress reports. 

In addition, the consortium provided nine IDR ct-teckHsts, which set out actions foJlovv'lng IDR 

meetings. The !DR checklist notes ihat interface elements have been ioenti-fied for action in 

relation to OLE pole locations \Mithin the Leith walk section. Jnterfaces identified 'Nlti1in the 

Gogar Landfill area include ambiguitJes and omissions identified between discipline drawings, 

OLE and foundation interfaces and so on. 

IDR m inutes presented as ev ldence provide further details oHhe interfaces noted above. 

Design Assurance St~tements (DAS} :are envisaged by the consortium to be issued at the 

end of the design1 coi1stn.action, testing and commissioning phase. It was noted by tie 

Ud representatives during the audit that they are anticipating a more progressive 

submission o1 DAS. Discussion and agreement is required between tie Ltd and the 

consortium -to ensure that opportunity for progressive submission of DAS is maximisedo 

The DAS was noteci to contain !DC of tt1e section, completed ICFs, confirmatlon that the 

design cornpHes with tile requirements, verification, validation and testing requirements. 

The conso1iium noted that D.t-\Ss submitted in draft to date wHI not be submitted as final until 

all activities in a partlcu!ar section are complete. There ls an opportunity for provision of partial 

DAS submissions to be capltal1sed upon by the ETN proJect as a w~1ole, 

The process ut ilised by the consortium to determine a section of works ready for 

construction is not we!! defined. 

The consortium noted that they determine design is ready tor construction when: 

approved for construction (AFC) drawings are complete With residual CDM risks noted on 

the drawings 

safety deliverables are covered by the Traffic Management Plan 

IDC is in place 

tie Ltd grants permission to tah:e access o·f the site 

BSC Engineering Manager gives, permission to the construction team to start on sitB. 
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According to the processes demonstrated to tie Ltd to produce a fully integrated design, H1e 

consortium 1Nas not ready to start construction. This was due to the lack of Inter Disciplinary 

Design Certification anc:! permission from the BSC Englneering Manager to the construction 

tearn. 

We suggest that the consortium considers the provision of a construction pack to tie Ltd in 

advance of commencement of the \1vorks, which references t!1e following: 

area of works 

details of the works proposed 

approvals and consents attained 

drawings and specif!cations associated witi1 the wmks 

coniirmation of cornpHa.nce witr1 requirements 

!DC forms 

status of hazard close out 

Cm,11 residua! rlsks 

compliance and closure of any necessary third party agreements 

signatories of relevant designers and checkers within the package confirm fuat they are 

satisfied that the works are suitable for constructron. 

lt ts understood that some of tf1e above may be covered w~thlr\ the Work Package Ptans and 

the adoption of any such refinement of process is subJectto review of this. 
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As an integrated design programme 1s not being majntained by the consortium at present, 

at tf1e very least ttle consortium should agree priority milestones and indude them using 

the sarne coding within the logic of the design programmes for SDS, CAF and Siemens. 

In addrt1on , they shou ld reflect the same mHestones within the look ahead and contract 

programmes. 

Gonsideratlon to be given to amending the monthly progress reports to draw out cleslgn 

status of the project by inclusion of for example: 

Approvals Tracker 

AFC Tracker 

IDPv'lDG Tracker 

Filtered to reflect approvals in periocl/remafning. 

Filtered to t·eflect AFCs with . respect to agreed prioritised 
milestones. Activity in period/remaining. 

Filtered to reflect IDR/!DC actlvity rn relation to agreed 
prioritised m11estones. Activity in period/remaining. 

The consortium should implement a value englneerrng process to ensure that 

opportunit[es are identified, assessed and knplemented effectively. 

The cons.ortium and tle Ltd should agree a collaborative approach to rfsk and opportunity 

management to ensure opportunities to attain best value am reaHsed . 

. ·~·. 
'.'_..:.· 

To provide ongoing transparency in the de,.sign process, the consortium should develop 

an. JCF tracker and provide ongoing evidence of active iCFs for each area as · part o-f the 

rnonthfy progress reports. 

At. present, there are no plans for the consortium to put forward assured designs or 

assured construction for Safety Verification by tie and subsequent "no objection" by the 

!GP. it would be advantageous to each party to agree Safety Verlfication for completed 

designs and construction activlties as the project progresses. This wouid allow 

progressive assurance andverification so that it is not left until the last mlnute. BSC and 

tie · are to explore this further. 

It is suggi~sted that consideration be given to the provision of a design constructiOn pack 

for tle Ltd in advance ofcommencernentof the.works. Th is vvUl ensure that all .micessary 

design components are in place prlor to construction, t!1ernby rEJducing possible conflict 

during the works, 
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We wlsh to thank the staff of BSG for their co..coperat!on, openness and support during this 

audit. 
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tie Ltd 

ETN 

c-ec; 

BSC 

RO Gs 

Design prograrnme 

DAS 

ICF 

!DR 

lDO 

CDM 

BAFO 

OLE 

ICP 

IFC 

AFC 

::-: .;,··.•:-··:·· .. 
ll !:t}: 

Transport !niHatives Edinburgh 

Edinburgh Tram Network 

City of Edfnbw·gh Council 

Bilfinger Berger, Siemens and GAF 

Rail and Other Transport Guided Systems 

Time schedule. (Gant Chart} which sets out the timings and 

interdependencies of design activities across the \tarious engineering 

disciplines and is used to develop and monitor design production. 

Design· Assurance Statement 

lnterf ace Control Form 

Interdisciplinary Review 

lnterdiscipl!naty Design Check 

Construction (Design and Management) Regulations 2007 

Best and Fina.I Offer 

Overhead Line. Equipment 

Independent Competent Person 

!ssue For Constructlon 

Approved for Construction 
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Item 1 - Programme 

Obtain confidence from the ~onsortiurn that the design programme is 

develop(j,,d, monitored and effectively managed with respect to integration 

of the system components 

Provide details and ev~dence of the internal process utilised by the consortium to collate, 

control and update the design schedule, v-1itt1 respect to providing integrated design for 

Leith Walk and Gogar La.ndfill works. 

Demonstrate for Leith Wa!k and Gogar Landfill works by provision of evidence hovv the 

consortium: 

aliocates design schedule responsibility across its design team and supp!y chain 

identrfled. allocated responsibllity tor and managed integration issues W'ithin the 

design schedule 

identified, and managed constralnts within the design schedule 

identified, modeled and managed risk items that may directly affect the pr-oduction 

of design outputs witllln the design schedule 

undertaken review and update of design schedule to account for its time impact 

upon the master scheduie 

!ncientrfied, modeled and communicated the time impact of change items vvith tie Ltd 

which seeks to minimlse the impact upon the desfgn schedule? 
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Definition of design programme - time schedule (Gant Chart) which sets out the timings and 

interdependencies of design acthrlties across the various engineering disciplines and is useci to 

clevelop and monitor design production, 

Obtain confidence h'om the consortium that the des i gn is beh1g 

developed, monitored and effectively tnilln~ged with respect to best value 

in relation to Leith Walk and Gogar Landfill .iireas. 

The consortium raised concerns during the kick-off meeting on the 18 January 10 and \ivithin 

their letter of the 11 Januar:/ 1 O as to ti1e definition and intent of tl1e term " .. best value. , , ". ln 

ti1eir letter of i 1 January i O the consortium propose<:J the following interpretation: 

". . . confirmation that the design process is proclucing construction design that is not 

uneconomic, having regard to specified pe1iorrnance and the requirements of tt1e contract .. ·" 

in principle, it is suggested U1at the above is an agreed starting point for tile audit, with a 

test for "uneconomic" and seeking evidence of: 

process and evidence that thE! consortium i1ave ln deve!oping Leith \Naik and Gogar 

La.ndflli designs sought to achieve an efficient design , and considered · alternative 

solutions where possible that ensure this 

process and evidence that the consrntium have adopted a value engineering approach to 

identify possible opportunities to achieve an efficient design so!ution for Leith Walk and 

Gogar Landfill designs. 

item 3 - Integrated design and acceptance criteria 

Obtain confidence Hrnt the consortium has achieved and assured 

integrated design against the relevant acceptance criteria required to 

commence construction of Leith Walk section of works and Gogar landfHl 

surcharge area .. 

Consortium to demonstrate integration process adopted in lieu of the presence of a 

systems integration plan 
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Whilst the consortium have referenced Desi9n fvlanagernent Plan and its component 

controls lnterface Managernent , Design />.ssurance Statement, Design Check 1n ti1e fetter 

of 1 i January 10, evidence is required to demonstrate compliance with the process in 

relation to L.eitt1 Wal!< and Gogar Landfill areas. Therefore the consortium Is requested in 

accordance with clause i 04.3 to outline how it has developed an integrated design for 

Leith Walk and Gogar Landfii! in compliance ·wit!1 their processes and including details of: 

0'(ganisationaf Structure/Competence matching of resources/succession planning 

Communication - within design team / identification of interfaces I ai!ocation of 

responsibility to manage identified Interfaces, 

r1i1anagement of interfaces - hovv have they been assessed and accounteci for withln 

the design, 

Provision of outputs from Design Development Workshops for the areas noted 

!dentification and management of design integration risks wlli.ch may affect schedule 

for construction. cost or quality of the design solution and the management of the 

same 

lnterdlsclpiinary Design Checks and interdisciplinary DesignRevfews 

Design Assurance Statement 

Provlsion of details of process and eviclence of process compliance adopted to 

assure readiness for construction 
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Our ref: 25. 1.201/CBl'/4364 
Your ref: INF CORH 2836.RB 

11 1r. January 2010 

W.:i limited 
CHyPoini 
.65 Haymarlmt Terrace 
Edinburgh 
EHt2 5HD 

Dear Sirs, 

Edfohurgh Trarn Networ!~ hlfn~co 
,<:\uditcm Di~sign Assurance, Sy~fom Integration arfri Be~iV:Mue 

Bilfinger Berger,...Sieroens- CAF 
CoO$ortium 

We refer \Cl your letter no INF CORR2836.RB dated '1610 December2009 and respond to your three bullet 
points as follows: 

1 Obtain confidence from the Consortium thaUhe deslgn progn1mu1e is being rleveloped, 
rnonitored and effot;tively mam:ig.~d with respect to int~gration onh~ system c<:>mponents. 

A response on this issue !s being finalised by thereievant Consortium staff and will foHow as soon 
as possible. 

2 Obtain (~onfiden<:l;l fnnnthe Gonsortiiimthat the design prograrmrie is being developed, 
mtmjiomd and effodively managed with rnspect to Best\(a!ue. 

In the absence of the requested confirmation from Tie (emaH,. Brady-Bel!, 6/"lf'! 0, copy attached, 
refers) of the meaning of "design programme" and "BestVa!ue", we respond on the basis that you 
are seeking confirmation th~fthe design process is producing construction design that is not 
uneconomic, having regard to speeified perf,)rrnance and the requirements of the Contract 
Since yow have accepted supplier specifications and pricing for systems and vehicle elements of 
the Consortium scope, we assurne your concerns are with economy of the building and civii 
design, and respond on that basis. 

VerifiCation that c ivil and buiiding design is rrot uneconomic. througr1 the development from 
concept to construction design, is integral wlth the design process. which is ciefined iri Contract 
Scheduie 22 (Design Agreernent}and can be sumrnarised as follows: 

'l) 
2, 

J 

:3) 

F{equlrements Definition 
Preliminary Design 
Detf1iled Deslgn 

Bi!l:ng~s _B}-xge.f Gh:{ l}:( -L!n~.rtec_ R~-'J'~:i~rf..-:-J Offir.:~: "l400 Darea=;bury P:.;c::<,. V~~t!in~i,::.n:. Ci~-zshi:re~- V\fl1..4 j~B$ - ~~:g_1Q-te,~d: ir~ ~i~g:!a0d: &. VV.~lss: Q:im~ar,~ No_- :2"4;i&)c!6 
Sisff:en:.1 UK pie· l~et:i3te;-ed Ctfi~: Sir\:'.f::ll1~tt1 ~;.:err.G.;;s Sq~.1aro Fnm!ey Gan\tx~d.:Jy .Sut,~sy Gl..J 1ti son Rag:st?.teJ fn fr,_1.,:.and & 'Noles C0mpt!ny-No. f27~t? 
cc,~e!n.ic(M)fte~ V :ti...o<t(Ja.· ,js :F& ro~ffjl:.j!;; .SA R·~;gr_~tC3!'3d Of!:& J M !t:;.;ffii;)'ti 26-~ 20.2GO eei:s:ain, Gtpuikoa_ f:;e;;JstNed ·O Sp~:>:°( C>F . /V20GO-i020 
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Contract Schedule 23 (Novation Agreement) introduces additional phases: 

4A) Construction Support 

48) Extended Construction Support and Design Support 

Specific Processes utilised to ensure design economy, within the design precess described 
above, are: 

Phase 1, r{equirernents Definition 

'i) Active invoivernent by the designer to chai!enge and <listi! user and stakehoider requirements. 
express those fequirernents accurately and G'Omprehenslvely, pmduce baseline 
documentation and preclude ongoing scope creep or deferment of selection of options. 

Phase 2 , Preliminary Design 

·'i) Confirm design concept econorny by internal review, eg: 

0 Structures : .A.IP Process (~Jquivalent to Network Rail process) 
., Earthwor!<s : designer/peer assessment 
" Highways : definition of realistic base assurnphons (eg CBR varue of existng road subgrade) 

for future comparison/rnference 

"' Basic ProJect Assumptions : internal VE reviBw ofkey topics in 2006, conclucted by PB (R 
Blackadder) wltt1 costings produced by SDS (eg Depot location ··' Gogar or Leith} 

Phase 3, Detailed Design 

<> Externai review (by Tie) of emerging detailed design to confirm economy, conducted by TSS 
in 01 -Q2 of 2007 

,;, External review (by T ie) of likely ouNum construction costs of BODI design. by TSS, in late 
2007 

.. Structure rev1ew (by Tie) of bidder VE proposals and instructc'<:1 design arner.dment where 
accepted {eg relocation of depot no1·thwards to reduce A8 retaining wail structure} 

Pf1ase 4A.. Construction Support-· not applicable to design economy 

Phase 48, Extended Construction Support and Design Support 
,.. Developrnent Worl<:shop process tQ modif y BDDl design in a controlled manner as necessary 

to incorporate lnfraco Proposals; developrnentof design esbrnates for Tie acceptance before 
ciesign proceeds 

"' Interface Control process to ensure necessary integrat ion cf civil and systerns design at detail 
level 

<> In botll above oases, construction out-tum cost ident ified by contractual change process and 
submitted to Tie for acceptance before costs are incurred 

Phases 1 and 2 , 1nch)ding the <letai!ed gate-review arid phase completion processes (lefined in 
Schedule 22, were completed under Tie's ;-(Janag,::1-n<::nt prior to Novafon. A large proportion of 
Phase 3, incliJcting the Tie reviews noted above, was also completed prior to Novat1on. /.\S detailed 
in our email (Brady-Bell, 611/10\ we wish these reviews to be considered during the audlt and 
have reqL1ested that you rnake the output available 
f3SC are directly n,·,sponsible for management of the residual part of Phase 3, including complet ion 
of IFC design from BDDt design, and for Phase 48, particu!atW the amendment of civHfbuilding 

6:l:Ylge~ E:ergi:.,r Civ1! .UK Ll!"r. it~d _R~Q)!_:.f~ r~d Ctiict? 7400 Da!"'d'Sb~HY P2ik, 1Nstr~t6~. Che-Sh:n~. W-A4 4BS. Regisi~r?.d in Erig,and & :,.-.}a.:Gs COC!l;:>~~Y N ~ Zt; 1Sf.tS~ 
Si<?tnE<.ns:U_KpiC _Reg1s1~r~,d Off!c~-- $:_f \t'V~Rio:rrs S.i,sms~i:: s-~~r.e r=-n:n!ey C.srt:be-r!e)· Surrey G~·~·S. :BQp Rt?i}tste;~d in E:-.g1af',1 ;$- ~Va1oi: Comr.sr.:t N_o f'.27~ 1-; 
Gvnsi.tuo.:iomJ~-V Au>.ilt~ d* Faf!'<J C.?S!'t: !es S -,\ R..Jtl:&te-re<.t Orrtc~ J.M lb.Jr::ct![ 2q. 2020t) Se?.~zin~ G.(pu1.~oa F{Ggt'Stf:ff~d in $p::=in CIF A·2:0C:Q102U 
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designs to incorporate lnfraco Proposals. We are safo,fied that changes to design principle, shape 
forrn ancifor specification arising from this process were necessary and h.;1ve not resulted in 
avoidabiy uneconomic dBsign having regard to existing constraints such as approvals, programme 
etc. 

In view of the huge scope oi design now at or approaching IFC, il is not possible to provide 
specific evidence, as requested in yollfleiter no 2836. to substantiate our belief that such design 
ls not uneconomic We su9gest therefore that you idti:ntify specific areas wf1ere you believe design 
may be uneconomic so we can preparl? deta iled responses for review by audit. 

3 Obtain i::011fo:fon!.::e th.~Uhe Con!:<ortium has achieved and assured integrated design 
against the relevant accep'!:~m:e criteria required to commence fXJnstructlon of Leith Walk 
se~fam of •t,mrk!:< and the Gogar !andtiU surcharge area. 

To assure inte0rated design, 8SC follow the Design Management Pian and the specific 
procedures "Interface Management and "Oesigr, Assurance Staternent (DP,S) & Interd isciplinary 
Design Check'. Appendix 3 ofthe Design Assur;,:ince Statement (DAS) & Interdisciplinary Design 
Check procedure lists the relevant criteria \iVhich refer bacl< to Section 2.8 of Schedule 14 part C 
Leitl•t Waik 

The designs for Leith Walk - Section 18 ;,-ire largely complete but nave not yet been subj<3cied to 
tile formal IDWI DC process. A number of tectmical impediments to finalisation remain, including: 

., Ongoing changes to highway layouts. arising from the TRO process and produclng conflicts 
with existing lFC drawings 

,, Lack of acceptance by Tle of the existing Track Improvement !ayer solution to the void span 
criteria instructed l)y Tie 

" Laci~ of accurate as-bullt utility detaHs 

Generic design for OLE foundations, track-improvement layer and ducting requirements will be 
transferred from !DC act1ieved for Princes Street (notwithstanding the improvement layer issue) 
and a study of potentially physical impacts will be canled out as MUDFA as-bui!Unformation is 
being received, On this basis, our current intention is to complete the !DR/IDC reviews of this 
Section by me end of February 2010, and in advance of the 1.::onstruction worl< commencement 
Gogar UmdfiH SurchargeArea. 

As you are aware, consideration of a _piled viaduct structure alternative to allow c(mstruction of 
Rheda Green track in this area identified a very large capital cost impact. Ttle existing design for 
the EarthwC1rks in the vicinity of the Goga, Landfill has novit been confinned by the results of 
Further Geotechnical Investigation (Gl}cornpleted in late December 2009. Tflis is on the basis that 
a change to ballasted trackwill be acceptable and fin.allsation of measures to restrain !atera! 
movement of ballasted track In Uqht radius bends. The increased rnaint~nar:ce cost burden tias 
been evaluated and ls considereci more economic than the capital cost of the pUed structure. 
Arrangements will o.e put in place for the proposed worl<shcp with Tie to discuss these issues, to 
be he!d at the end of January 2010. In the mecintime, the COf'!SOl'tium will progress the IDR cf this 
package to confirm tedmica! validity anc! higi1l1ght any unresolved issues. 

We note your timescal~CJ for the ,wdft, and have confirmed (by email Brady-Bell, 6/'1/10) that our lead for 
t~1e audit wil! be jointly periorrned by Colin Br'@dy and Michael Vvllken. to ensure efficient part'icipation by 
BSC. 

VVe also note the reference in yollffinal paragraph to "non conforrnances>eand would request your 
confirmation that this means non-,conformances with respect to the relevant procedures and f:iri:1cesses ,n 
accordance with tile appropriate requirements of the Contract and with fonnal audit procedures_ This issue 

811fir:g,~:·: B~rs~r.Ci..·1! l;K L1~:!ed _F<sgisla:ed OU:.{;~ .:!400:•o~r,1sbur~1 P<2;:.;. Y\/.;l<f~:f·~t1)1l , .t:ti•)Sh:.fC:!. V>fA-1.r.~s ~:e;,:stere<J tn EngJ€l~d z. ¥.J2tes c,,:r.pani N:1: ;?~ ! :3-:185 
S1eme.m:: I_.H<-:,k H:egis.~~re.:.1 Of:,ce Sir 1Nin:.am Si ,jm{?-"r.S $qiJ::?.fc?. F r:ml!'?)' Camb~f~0'1 Surmy G!J16 600 R,egi5!f!.rect 1r'? ~ng:!-~d_ _& \>V2l0s Ccr.,pat1y No_ .(27&1 7 
C·~nsjn,:::-:!cV1S~ '( A:J>il~ r do Feric·~-:::·m:;s..Js S fl. R~g:t~ti::fo<:i Ofi'l~.-> ~11..,,,! ~mriot{ 2C. 2fr.;OO floa!-.~:'1. G:pui!-?.o~ po-~1~tcm:~d :r\ $p:3m C. tF. P.-'20COHJ20 
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was raised as a concern in Olff resp.onses to previous audits you have instructed in accordance with 
clause 104 ofthe Contract, and has not, in our view, bE:er. satisfactorily resolved. 

Ybu rs JaithfuHy, 

:; ;; .( 

·.// .. 
/' \ .. 

"1~1 Foerd0r 
Project Director 
Bilfinger Berger Siemens CAF ConsClttium 

cc: CBr, SRo, l<R1.1, M8e, MVVi, D Steele 

Oiff(('!;.;er -P-::rgGf- Ci•,iti UK L rnt!!ed Rf:QSs~~r{:d CHfiCe - 7400 .Oofesbury -Pa~k_: \.'12<'r'"ingt0D; C!1s~J1 1!°t:- ; 1N1\(.i .M3S Rc9i-~efe.:' ,n €~,gi;;;0ct & VV?.~6s Comp;;rw N,;: _f! 4:~~0$ 

Si~i'ne:,~~-tHt j.):C, -R<~\:i:${~red Office : Sir: \N::J:.:.:m• St~n)~~-ri!.-S~}.1;j.ffi F(1ffil(:y:C_a,'.>1bcffaf ~)~:rt~:{ Gl;J":5:8.00 .Q~~fst~~d ~n -Er:r~~?D~ .& '.i'l..i_!s<~ Comp2:(1Y No · 72l$H 
C011::.:-r..:cc::0~1e:~:-Y ~.t:.~:, i:;:"r d:e:F~aoc-:trr_:i~.s :-S:A _ -R~gis~~itm•0:'1·:c(f J!\1_ it{;rfiotz -26_. 2<)200 B2"a~2i11. G:pv2:ica -H~~ist~;-JJd i:, :Sp.9:n. CW A~20S'O~C20 
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for_Th~l~Hention of Martin Foerder 
Project Director 
Bilfinger BergerSiemens GAF Consortium 
9 tochside .Avenue 
Edinburgh Park 

Edlnburgh EH'i2 9DJ 

ETN lnfraco Contract 

Our Ref: INF CORR 2836/RB 

Date: ·15th December 2009 

Audit on Design Asstmu1ce, System h1fogrnmm and Best V~h.m 

tie wishes to undertake an audit of the 8SC Consortium in accordance with the 

provisions of the contract under clause 104 'lnformafion and Audil Access'. 

The critical success factors l objectives of the audit arelo: 

Obtain confidence from the Consortium tl'1at the design programrne. is being 

developed, monitored and effectively managed with respect to integration of the 

system components. 

Obtain confidence. from the Consortium that the desifJl1 programme is being 

developed, monitored and effective1y managed with respect to Best Value, 

Obtain confidence that the Consortium has achieved and assured integrated 

design ag?inst the relevant acceptance criteria required to commence construction 

of Leith Walk section Qfworks Bnd the Gogar landfill surcharge Area. 

tie wishes to «msure that the hifraco is effectively managing the project, and in 

particular is effectively managing risks associated with cost, delivery delay, integration 

and acceptance. Please provide tl'le evidence to tie within l working days of receipt of 

this notice. AU evidence should be provided in electronic format and be readabfe within 

MS Word, Excel and Adobe pdf format. 

The audit will be divided into two main phases: 

Phase 1 - Establish Audlt Arrangements/Contractor provides Evidem:e 

A 'kick-off' meeting will be arranged ·with the contractor and representatives of ttte. The 

rneeHng will set out the timescales or the audit and details of activities required to 

;; ,,, ,,> c;onclude the audit 

1 
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On receipt of the evidence from the lnfraco, we will review the evidence. propose the 

detailed arrangements for the audit inclusive of meetings with your representatives, 

and undertake analysis of our findings. Additional support.Ing documentation shall be 

provided by the !nfrraco as requ[red. 

Phase 2 - · Audit & Reporting 

The audit is proposed to be conducted over tvvo consecutive days with the initial 
findings presented verbaily on completion of the second day. Following completion of 

the audrt tie will complete thelr analysis. The analysis wm be lead by Marc Hammon 

under my delegated authority as tie's Representative with supporting resources being 

provided by tie for programme, HSQE, and Engineering. 

Please confirm your lead person for this audit by 061
h January 2010. 

There~fter tie's representative wilt provide a draft audit repo1i to tie andBSC, including 

findings and recommendations, as the basis for agreement of actions to close out any 
residual non conformance. The final report will then be issued to both parties {tie and 

BSC]. 

The key phases and outline timeline of the audit ate provided below: 

r]_stat,Ush AuditAr.rangements . . - -------- __ . ··---~~-~~ 

l~ontractor_~~~fie_~ ~f audit . --------··-~· i 17~ De_~~~~ber_2_.o_o_9_~----- · .. ___ _ 

·_ Terms of mfere·n·· ce 1~~ ... --~1~~-~~.- C. ontrador . __ 17"
1

. Decem. ber 2009 
Evidence Received and Analysed 

Kick off rii"e.effng·____ ------·-· I! 1181:-JJa~nnul~-aa_ryry~-· -22_0-o. i~1.·0o-··· _-_ -~ - ------~-_··_··_·_·-___ ·_--_-----. 

1 

Contractor prnvides evidence • _ 
·---------- ~ 

i Audit Reporting 1 

j··Undetiake Audit ·-···--·- 28/29Th January 2ofo I 
· Develop/Issue Draft Report .. 5lff.February 2010 ____ -· ·_-_--_-_--1 

eceive romments, ,conc!ude report-··· . . _1_ 1_2 !i Febn.iary 2010 

n 8€11 
~oj~ct Director -- Edinburgh Tram 

l 

2 
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iv1arc Hamilton, the Nict1o!s Group 

Kate Gray, tt1e Nichols Group 

Colin Matlocf<, tleLtd 

Bob Cummins, tie Ltd 

Sheena Smith, tie Ltd 

Gohni<err, tle Ltd 

CoHn . Brady, BSC .consortium 

fvl ichael Wilken, SSC (Siemens) 

Stefan Rothaus, BSC (BHfinger Berger) 

Alan Dolan, SSC (SDS) 
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i 1 ___ ~~ea_~~-~~!!~ ___ R __ is_k_, _R_e __ g~ls_t_er __ ~------+--U_L_.E_9_0_1_3_0_-0_1_-_R_H_R_-_0_0_0_2_3_• _R_1 ~ 
2 Nehaven Road to Haymarl<ei Road Scheme Layout UL.f.:90130·01-HRL-0001:3 R.7 

i Plan S<2!Ction i B Sheet ta of 24 
f 

3 ! New haver: to Haymarlrnt Drainage Plan Section 1 B ULE90i 30-01-DNG-OOOi 1 R5 

i Sheet 1 ·1 of 24 
i-------- -l-------------- ------------+------·--------------------

4 i Gogar Landfl!! Stin::harge Detai ls Sub Section 7A 
---~---------------

! 
5 I Gogar Landfill Cross Sections {Sheet 1 of 2} 

6 

7 

i Subsection 7 A 
: 

i Gogar Landfill Cross Sections (Sheet 2 of 2) 

! Subsection 7A 
: 

j G.ogar Lanadfill Reinforcement & Soil Nail 

E!evat ions Sub Sedlon 7 A 

U LE90130· 07 ·GEO-COO 10 R5 

ULE90130-07-GEO'-ODOH R4 

ULE90"130-07-GE0-00012 R4 

ULE901M-07-GEO-OOC14 R4 

1-----i----------------------------+----------~~-----1 
8 BBC Risk Register Period 8 

-------~------- --------------------- -

i ; . -------- . - ·- .. ____________ ........, , 9 ~IDR Checl,list . _______ ___; 

! 1 o Response to Technical Approval Section i B (CEC) ss;-1 /RG 

i 1 ·i . . ... l Response to Roads Technical Approval Section 18 SS/ 1/ HIB 

I . j Road 
~ 2~--,-C_L_tr_re-~-;t-D-ra-~-,-in_g_L_is_t_f_o_r_L_e_it-!1- ,-iJV-a-lk--------i--P-gs 1to8 

13 Technical Approval Section i b Road Safety /:\udit 

{ULE90130 ·01-REP-00094.R4), Roads iechn1cal 

Design Statement (ULE80130-01-REP-00058 ,Rev 

4) and Lighting Departures (ULE90130-01-·REP) 

SS/ 1/AR 

·- ---+----------------~--~------~-----------------i 
14 Interfac e Control Fann - Cabte Ducts I duct works IF--5-SYS-CIV Rev E 

15 Interface Control Form - Cable Ducts / duct works IF-5-SYS~CIV F~ev D 
~~----------··------~--------------l 

16 -t Interface Control Form - Cable Ducts i duct worts i IF-5-SYS-CIV Rev G 

,~-- , ~-~terface Control Form-· Cable Ducts/ duct works I 1~~~-~~~S-;~V Rev B -----------

: ·1 s . !nt~-~-;~~-~-~~~;~; ~o-rm---,--·_C_a_b_le_D_L_ic_t_s_/_d_u_·c_t_,~w-o-rk_s_[.-. -,F---5--::::,-,...,-Y~S~-~G~l\-t~R-e~v-. -_--~----:i 
----~-+------ ---~~~----i 

I Request for Information i 14 ~I 

ETN Cable Duct R.equirements Generic Email 2i .09.08 j 

Arrangements 

19 

.. :· .. ,:.; 
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!--- - .... ---------. 
! 21 Request for cabie duct design support schedule Email 09 ,12.08 

i BBiSDS from Siemens ------------- --~----------------~ 

I j 22 Proposal for Duct Design Section 1 A 
!---: -
: 23 ! Siemens marRup on Proposal for Duct Design Email 30.07.09 

Email 05.05.09 

~-----_l~e_c_.1_:io_· ,_,_1_A ____________________ -·----------~-----1 

. 24 l Updated SDS cable dUct/route drawings for 

; section 1 B - to be reviewed 

Email Hi.Ci .09 

1--------r-- - - --------·--·--·--·~------~--- ----; 

25~ ETN SDS Design Programme 
i I 02.1~.09 V51 

UL.E90130-SW-PR0"0010 

26 Prioritisation Order - l)rainage Approval and i Email 27 .Oi .201 C 

! Roads Gjose out Report 
------~--------------------------------+----------------

! 2'7 : ., lDR/IDC Meei ing 017 !vlinutes i 9.0i ,09 r;;·---
!DR/I DC Mee.t ing 018 f\Jlinutes26.01 ,09 

l 29 l'v1 lnutes 29.09.09 
! 
j <3qgi:ir Laf1dfill ClvH & Trackwork Design 

Minutes 13.01.10 I 30 j Gogar Landfill Civil & Trackworl< Design 

1· 31 j Appendix C- lndentified Value Engi~~~-ri_n_g _____ ._l ___ -------~--------

l,--3-./---+--D-.-o-c~;~~-n~-~~ansrnfttal Form ________ ""Tu"_L_E_9_0_1 _3_0_--S_v_N ___ D_T_F ___ 0_3_8_4_8 __ _, 

L ... --------- - ' 

I ------1 

i 

33 Contami11ated Landfill , Gogar - Option Appraisal ULE90130-07-LET-00302 
--- -.;......-----------'---

i Letter DES-ADM791 

·--~oeot2+.,9e7r. ULE80130-SW~LET -

00260 v, I oc 

34 Gogar Landnll Treatment 

Value Engineering Report ULE90130-SW-REP-35 

~-----------------------+-·------------------, 
36 Pi·ogramme & Schedule Prioritisation Process 

Diagram 

~

8

, __ -_s_e_c_t_io_n_. ~A _Es:ir~ate_. --~· 

--··---------1 

I 31 BB Organisation Chart 
r----

39 Siemens Organisatfon Chart 

) INTC 28:t1 .08 --------·r··--- --------------
1 -

I .. 
40 Consortium Organisation C!1art ,______ ________ --- - ---------+ 
4.1 , Approvals Tracker 

! ----------------- - -----'-----
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