 	

Caerphilly Council
Pontygwindy House, 
Ty Pontygwindy, 
Pontygwindy Rd, 
Caerphilly 
CF83 3HU

[bookmark: _Toc216104997]Dear Caerphilly Council, 
Please find enclosed my BIM strategy regarding Ysgol Y Twyn, which aligns with the Welsh Government Sustainable Communities for Learning Programme criteria in relation to both funding and operational requirements as per BIM Level 2.
The project involves the design and delivery of Ysgol Y Twyn, a state-of-the-art infant school in Caerphilly town centre. The proposal plans to accommodate ninety pupils with a part-time forty-eight place provision for nursery age students. The strategy ensures compliance with ISO 19650 standards, targets BIM Level 2 maturity, and integrates project life cycle monitoring using CAFM systems.
The project is funded by both Caerphilly Council and the Welsh Government under the Sustainable Communities for Learning Programme. The proposed funding conditions for delivery include compliance with the Welsh Government BIM standards and operational requirements.
The primary objective of this appraisal is to support the Outline Business Case (OBC) by outlining our strategy to deliver the project to the required standard of BIM Maturity. This strategy ensures enhanced project delivery efficiency, minimises risk, and guarantees a seamless transition to long-term whole-life value through Computer-Aided Facility Management (CAFM). This strategy will provide all information required to prove we meet what the tendering process required, why we need to and how.

Kind Regards,
Finn Gale Director MantaRay BIM Solutions Ltd
[bookmark: _Toc216104998]Main body of proposal.
1.1 [bookmark: _Toc216104999]Executive Summary
This strategy proposal will aim to meet the requirements of the aforementioned Welsh Gov and Caerphilly Council under the sustainable communities for learning programme (Welsh Government, 2021). To achieve this, we will ensure compliance with ISO 19650 standards and target BIM level 2 maturity across the entire design, construction/delivery phase and handover stage. A secure common data environment (CDE) will be introduced to centralize the project data of which will be supported by precise level of information needed (LOIN) for each construction phase. 
This strategy will integrate whole asset life monitoring through CAFM systems, delivering COBie compliant data for efficient facilities management and predictive maintenance. Sustainability is embedded via energy modelling and carbon analysis, aligning with Welsh gov targets while robust coordination tools and frameworks attempt to mitigate potential risks, enhance collaboration and guarantee compliance with all current regulation requirements. Risk management and governance frameworks including all compliance with ISO 27001 Information security (British Standards Institution, 2022) will underpin the projects delivery. 
The BIM strategy here is designed to meet ISO 19650 standards achieving BIM maturity level 2, ensuring compliance with Welsh government funding and operational requirements. To facilitate secure, collaborative information management will be the implementation of a Common Data Environment (CDE). A solid BIM execution plan (BEP) will define roles, responsibilities and data exchange protocols supported by level of information need (LOIN) for specifications for design, construction and facility management phases. 
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3.1 [bookmark: _Toc216105001]Company profile & partners
Name: MantaRay BIM Solutions Ltd
Address: Unit 15 Waterston Industrial Estate, B4325, Waterston, Milford Haven SA73 1DP
Consultant partners: Amber Net Zero (Engineering), TwigCon (Cost Consultancy), Mott Macdonald (Architectural design)
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[bookmark: _Toc216105002]4.1 Project Scope and Objectives (Ysgol Y Twyn)
[bookmark: _Toc216105003]4.1.1 Planned development at Ysgol Y Twyn
The planned development at Ysgol Y Twyn is an intricate, multi-stakeholder project that goes far beyond typical educational building intelligence. In order to create a hybrid facility that includes a 90-pupil educational core, a 48-space part-time nursery, the renovated Twyn Community Hall, and the Caerphilly Story Gallery. In contrast to just a stand-alone school, the models must negotiate the between various functional units, each of which has its own operational schedules, fire strategies, and facility management operations.  
Data fidelity (The accuracy, completeness & reliability of data) and process optimization in accordance with ISO 19650 procedures define the project's success criteria to guarantee that the digital delivery produces measurable value. Using BIM to achieve cost predictability and value engineering is one of the main goals, it will allow for automatic quantity take-offs of drawings and provide ongoing monitoring to be able to provide any differences between the cost plan & the tender price. 
In order to avoid clashes that are common within a community style project, the management side of this must keep to timeframes, similar to academic or educational deadlines. This calls for the use of 4D BIM to model logistics and all delivery/installations, confirming the sequences of the programme. To reduce any gaps in performance and implement a "Soft Landings" strategy, which is a structured process in construction to ensure a smooth transition from completion to operation by providing aftercare, training and monitoring up to 3 years. Operational performance and asset handover quality are crucial, requiring the integration of 6D BIM for energy analysis, this integrates sustainability and energy performance into any of the BIM models. This will guarantee that CAFM system is filled out at the final completion date by validating COBie (a data formatting tool within BIM itself that standardises & organises information about a buildings assets) of which the information drops at all of the official different RIBA phases (RIBA, 2020).
The Welsh Government's framework, in particular the Sustainable Communities for Learning Programme, which focusses on providing a net zero policy to all builds associated. This is ideal and very related to our approach for this new build school. Using digital twins (a virtual replica of a physical object) (McKinsey & Company, 2023) to measure solar gain and thermal bridging to demonstrate compliance with the carbon targets, the time-consuming application of BIM is crucial for future validating Passivhaus or BREEAM methods during the design process. The creation of a ‘golden thread’ (a comprehensive and accessible file of information relating to a buildings design, construction and maintenance) is crucial because the local authority still has a long-term obligation to the Welsh Government.




[bookmark: _Toc216105004]4.2 Defining the Required BIM Maturity for the proposal
4.2.1 BIM Maturity Models: From level 0,1,2 & 3 to ISO 19650
The Bew-Richards ‘BIM Wedge’ (Bew and Richards, 2008) which is as it sounds a wedge shaped diagram developed by Mark Bew & Mervyn Richards within the UK which visualized the progression of BIM maturity showing how collaboration and information provided evolve from the standard 2D CAD (Computer aided design) all the way to integrated digital project delivery at level 3 (Construction Management, n.d.), this has been a rock solid diagram over history to show how integration of BIM further pushes forward efficiency of a project. But with the switch from the UK-focused PAS 1192 which was a series of publicly available specs that established the framework for achieving level 2 BIM within the UK, now superseded by the international ISO 19650 series (British Standards Institution, 2018). However, ‘Level 2’ is still widely used in the industry to refer to collaborative 3D modelling with data to the project. In the modern construction industry, maturity now refers to the governance of the Common Data Environment (CDE) compared to just the software used. 
4.2.2 Project-Specific Target: Justification for ISO 19650 Compliance
For the Ysgol Y Twyn project, the minimum target must be set to comply with ISO 19650, which is effectively as previously mentioned the successor to level 2 maturity (British Standards Institution, 2018). Given the Welsh Government’s funding criteria, a lower maturity level would present unnecessary and unacceptable risks to the project’s success. This mandate is justified by the complexity of the various future uses/potential of the building, the integration of a school, nursery, community hall, and gallery creates a complex system within a system operation. A Level 1 approach utilizing unmanaged 2D or 3D CAD would likely result in coordination failures between the strict controls required for the gallery and the general M&E systems of the school. Only an object-oriented 3D model compliant with the current ISO 19650 can accurately upload a model of these. Additionally, all public sector accountability under the Sustainable Communities for Learning Programme demands rigorous audits which will require all trails to be visible. An ISO 19650 workflow ensures as before mentioned a golden thread of information thanks to the CAFM, providing an immutable digital record of decision-making essential for verifying that there are steps in place to minimise disruptions to safety. (Welsh Government, 2021)
4.2.3 Client Requirements: The Role of OIR, AIR, and EIR
The strategy must begin with the Organisational Information Requirements (OIR), where the local authority defines the data needed to run its entire portfolio. Without a defined OIR, the project team risks delivering ‘data waste’ information that although may be accurate, will be irrelevant to any strategic or delivery orientated goals. This OIR informs the Asset Information Requirements (AIR), which specify exactly what data is needed for specific assets, such as data for gallery climate units to eliminate any unwanted decomposing. These requirements are then inputted into the Exchange Information Requirements (EIR). Critically, the EIR serves as the primary driver for the delivery process; without a EIR aligning with ISO 19650, the supply chain will likely revert to the lowest common denominator, resulting in a model that is visually correct but functionally hollow. Therefore, drafting the EIR is a fundamental design management activity dictating the operational viability of the finished school. (CIC, 2018)

[bookmark: _Toc216105005]5.1 Adherence to BIM ‘Laws’
[bookmark: _Toc216105006]5.1.1 Why the ISO 19650 Series (1-3) is so crucial to govern on project like this.
[image: ]For Ysgol Y Twyn, the adoption of ISO 19650 series is not just a compliance exercise but the structure for managing information risk.  It focuses on the whole life of the asset (British Standards Institution, 2020), ensuring the transition from design to operation is seamless and trouble free. The project will be separated specifically by three primary parts of the series:
(British Standards Institution, 2018).

[bookmark: _Toc216105007]5.1.2 Application of Level of Information Need (LOIN)
LOIN (level of information needed) includes a range of critical details that are required for the project. The main goal of it is to prevent information over/under load and provide exactly what is needed at said point in time. It was introduced by ISO 19650 to replace the older ‘LOD’ ‘Level of Detail/Development’. The application of LOIN is not a static fixture; it is a dynamic requirement defined within the BIM Execution Plan (BEP) that evolves as the project gets its feet and expands. This strategic and ‘just in time’ data delivery prevents any procurement stand in from populating the model with manufacturer-specific data too early, which would otherwise be lost during the tender process. It allows the user/users to ask the question of what the minimum amount of information is needed within this model for it to run successfully? It would then calculate this and provide just that for a specific stage for example. It has the ability to split the information down into three distinct categories, 1. Geometrical data, which is any visual representations included such as diagram, shapes etc. 2. Numerical data, as the name suggests, any data which is non-graphical included. And finally, number 3. Documents, any additional documents associated with the object or system. 


Two examples of LOIN within this industry
[image: ]
[bookmark: _Toc216105008]6.1 Practical Approach to Coordination and Collaboration
[bookmark: _Toc216105009]6.1.1 Clash Avoidance vs. Clash Detection
The coordination strategy for Ysgol Y Twyn focuses on "clash avoidance" rather than a retrospective point of view with "clash detection." While any detection tool identifies errors after they occur, avoidance is a proactive discipline within the delivery of the project. On a bi-weekly basis, models from all disciplines (Architecture, Structure, MEP) are corralled into a single environment. This process is not automated and requires human oversight to distinguish between what is considered a ‘Hard Clash’ for e.g. a duct goes through a steel beam and a ‘Soft Clash’ which is where for example there may not be enough room for a so-called maintenance void. By resolving these issues virtually, the project will save costs by not having any future on site ‘clashes’ which would be very time consuming, costly and detrimental to efficiency. (United-BIM, 2023)
[bookmark: _Toc216105010]6.1.2 The Information Manager and BIM Execution Plan
Technology is nearly obsolete without guidance & governance. The role of the Information Manager (IM) who in our case Mrs Morgan is pivotal to this project’s abatement within the framework requirements. The IM is responsible for the policing of the Common Data Environment (CDE), ensuring that no information enters the shared state without prior human verification. This role acts as the gatekeeper of the BIM Execution Plan (BEP), which as later explaining is a living document that evolves through two distinct phases:
[image: ]
The Information manager ensures that the BEP is not shelved but actively policed, ensuring that all that is required by ISO 19650 is maintained throughout the project lifecycle.
[bookmark: _Toc216105011]6.1.3 The Model Review Meeting Cycle
Professional clash rendition meetings will be mandated fortnightly for each sub section of the project, (Delivery etc). The expected output is not just a list of problems to focus on, but an assigned ‘Clash Report’ where specific issues are allocated to a responsible person with a deadline for resolution, likely in a fortnights time, (e.g., Structural Engineer to introduce potential openings for ductwork to allow another party to continue with their work). This ensures accountability and decision-making clarification.

[bookmark: _Toc216105012]7.1 The Role of the BIM Execution Plan (BEP)
[bookmark: _Toc216105013]7.1.1 What is a BEP? & How does it work within this project?
The BIM Execution Plan (BEP) is the project specific roadmap informing how BIM will be used, managed and served outlining processes, data exchange and more. It serves as the bible for the Ysgol Y Twyn project. While the standards, ‘ISO 19650’ provide the outline for delivery, the BEP provides the specific rules of engagement of which we all have to follow. It acts as the central document that provides operational value and stirs together the CDE naming conventions, model ownership and LOIN into a single legally binding work stream. 
Critically, the BEP transitions the project from thought to delivery. It holds the Master Information Delivery Plan (MIDP – please refer to 6.1.2), which aligns the virtual delivery of the Architect, Structural Engineer, and MEP Consultants with the programme. Without a post-contract BEP, the collaborative potential of the CDE is often lost to old working styles and stubbornness, therefore, the BEP must be treated as a living document, updated at every major RIBA stage (RIBA, 2020) to reflect the increasing demand of the design as it enters its teenage years within the project specific timeline.



[bookmark: _Toc216105014]7.1.2 Ensuring independent functions for each ‘Zone’
Given the hybrid nature of the development—comprising a School, Nursery, Community Hall, and Gallery—the BEP must enforce a strict zoning feature (1-3), to accurately split the buildings into their operational usage. It is insufficient to model the facility as a single block, as this would hinder the future operations entirely as the below table outlines. 
[image: ]
7.1.3 How the ‘zoning’ element impacts the sharing of data in terms on naming and numbering of all files.

[bookmark: _Toc216105015]The decision to split the new build into each distinct zones will directly change how the files are going to be individually named. To keep in regulation of ISO 19650, we will the avoid using one large file for the whole building, instead, breaking them down and using specific codes for individual files. Each one will be smaller as the ladder digresses and be in turn far faster to manage/work on. This will also help with safety as for example, a maintenance worker hired solely to fix the roof in the gallery will only have access to those exact files, similar to LOIN, only the files that will help said worker carry out his contractual agreement. This will automatically protect any of the stakeholders of the other buildings such as the school etc.

8.1 Transition to Operational BIM & Whole Life Monitoring
The main idea behind whole life monitoring is effectively switching from the complex model used to build the school (PIM) to a simpler, streamlined model used to run it (AIM). This process involves removing unnecessary construction details so that only the useful operational data remains. This 'clean' model will then connect directly to the client’s management software (CAFM) using standard data sheets called COBie. This automates the whole process, so staff don't have to manually type in lists of equipment. To make this work & understandable for local authority maintenance registers, the focus is on useful written data (like warranty dates and maintenance schedules) rather than complex 3D models. (British Standards Institution, 2020)
[bookmark: _Toc216105016]8.2 Closing the Performance Gap
In addition, this system helps close the gap in performance. Ensuring that the building actually performs as well as it was designed to following the snagging phase. By connecting the design model to the real building's control system, the local council can instantly see if energy usage is higher than it should be. For the gallery, this means they could constantly check that the temperature and humidity are perfect for the exhibits that will be on show. This data lets the team switch from reactive & planned works very efficiently which saves energy and protects the investment.
[bookmark: _Toc216105017]8.3 Benefits for Ysgol Y Twyn and Caerphilly Council
The school will benefit from a smarter building management for the staff & or building maintenance team in control, this system does more than just help with repairs. By connecting the digital model to sensors in the building, the school can see exactly which classrooms are being used, for what and when. This allows the heating and lights to turn on only when people are actually in the room, rather than just following a set schedule. This saves a lot of wasted energy and money by keeping the buildings lights on overnight etc. (Welsh Government, 2015)
[bookmark: _Toc216105018]9.1 Conclusion
In conclusion, the strategy establishes the rigorous governance and framework required in implemented by ISO 19650. It prioritises a data focussed LOIN and provides the Welsh Government with the assurances that the investments and planning applications are worthwhile and will provide a long yielding benefit to the local area. By using this level and accountability of BIM, the council will save a considerable amount of time & money on both preventive and reactive maintenance for this new build when in its operational phase. This proposal demonstrates that a building can be a very impressive without incredible architecture but by its intelligence and product management and that we at MantaRay can facilitate the projects requirements up to standard for all ISO & Welsh guidelines.
[image: Bew-Richards BIM maturity model ...]9.2 Appendix
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PARTS DESCRIPTION

ISO 19650-1 (Concepts 

and Principles).

This standard establishes the recommended concepts. For this project, it dictates the 

terminology and the hierarchy of information requirements (OIR, AIR, EIR) discussed in 

Section 4.2.3.

ISO 19650-2 (Delivery 

Phase

This is the operation of the design and construction phase. It will provide the specific 

management processes for the "Project Information Model" (PIM). Critically, it oversees the 

Master Information Delivery Plan (MIDP), which will coordinate any and all of the 

deliverables from the architect, structural engineer, and specialists to ensure that the 

mixed-use interfaces (e.g., between the school and the community hall) are resolved 

digitally before reaching any on site discussions.

ISO 19650-3 (Operational 

Phase). 

Often overlooked in standard project, Part 3 is vital here given the Local Authority’s 

stakeholder share. It governs the management of the ‘Asset Information Model’ (AIM). By 

implementing this part from the get-go, the project ensures that the data structured during 

construction is preserved and triggers specific facility management events for future post-

handover issues.
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EXAMPLE OF HOW L.O.I.N WILL 

BE USED WITHIN THIS NEW 

BUILD

The structural model during the spatial coordination phase, the priority is 

verifying that the new steel frame can accommodate the complex clear 

spans required for the community hall and school interface. Consequently, 

the LOG (which represents the complexity of the geometric elements in the 

BIM model) (BuildExt, n.d.). The geometry of columns and beams must be 

dimensionally accurate to perform any clash detection programme against 

the HVAC ductwork. However, the LOI (Specifies the extent of the non-

geometric data associated with the model at hand) which at this stage is 

intentionally minimal. As the specific steel fabricator has not yet been 

appointed, attaching specific warranty or manufacturer data would be 

premature. The data is restricted to performance grades such as a steel 

grade rather than proprietary product reference numbers.

INDUSTRY EXAMPLE OF L.O.I.N

To use an industry example. Please consider an architectural stud partition 

of which will be used at two different project stages. Early cost estimation by 

the QS, the priority is off data over visuals, measurements and descriptions 

to be used for quantity take-offs. However, for the construction phase issue, 

the requirement shifts slightly, the scales must increase in detail to show 

distinct layers of the construction detail to be used for installation. Now, the 

framework will ensure that by prevent any overload of information, certain 

geometry will be removed and vice versa to be used in either pricing or 

building, it does this without wasting any effort on unnecessary modelling.
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1. PRE - CONTRACT BEP

Submitted by the procurement lead during the tender (response 

to the EIR), outlining how they intend to meet the project's 

information requirements and framework requirements. In 

general, a part of the tender package.

2. POST - CONTRACT BEP

Once appointed, this becomes the definitive project manual for 

the duration, detailing the master information delivery plan 

(MIDP – which is in very general terms a single source of truth 

that consolidates all project information that’s needed, when its 

needed/due, who is responsible and how it is to be delivered).
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Zone? Location? Description.

ZONE 1

SCHOOL & 

NURSEY DATA

accessible only educational staff within Ysgol Y 

Twyn & the student.

ZONE 2 HALL DATA

This will allow any maintenance teams to access 

the hall or shared file data for the Hall (e.g., HVAC 

servicing) without needing permissions to access 

the secure School model which may require DBS 

checks etc.

ZONE 3

GALLERY 

DATA

This zone will likely have to hold a unique 

temperature/moisture level and so will need its own 

management area.
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Abbreviation Term Definition

AIM Asset Information Model

The information model used to manage, maintain, and operate the asset (the school) 

during its operational life.

BEP BIM Execution Plan

A document detailing how the information management aspects of the appointment 

will be carried out by the delivery team.

BIM Building Information Modelling

A process for creating and managing information on a construction project across 

the project lifecycle.

CAFM

Computer-Aided Facility 

Management

Software systems used by facility managers to plan, execute, and monitor activities 

involved in maintenance and space management.

CDE Common Data Environment

A central repository (digital space) where project information is housed and 

accessed by the project team.

COBie

Construction Operations Building 

information exchange

A non-proprietary data format for the publication of a subset of BIM focused on 

delivering asset data distinct from geometric information.

EIR

Exchange Information 

Requirements

A document setting out the information required by the appointing party (Client) from 

the delivery team.

IFC Industry Foundation Classes

A platform-neutral, open file format specification that is not controlled by a single 

vendor or group of vendors.

ISO

International Organization for 

Standardization

An independent, non-governmental international organization that develops 

standards (e.g., ISO 19650).

LOI

Level of Information 

(Alphanumeric)

The non-geometric data attached to a model element (e.g., performance 

specifications, manufacturer details).

LOG Level of Geometry The level of detail in the visual/graphical representation of a model element.

LOIN Level of Information Need

A framework that defines the extent and granularity of information (Geometry + Data 

+ Documentation) required at a specific point in time.

OBC Outline Business Case

A preliminary assessment of the project's viability, costs, and benefits, used to 

secure funding approval.

OIR

Organisational Information 

Requirements

High-level information requirements that clarify what the client organization needs to 

achieve its strategic objectives.

PIM Project Information Model

The information model developed during the design and construction phase of the 

project.

QA Quality Assurance

The systematic process of determining whether a product or service meets specified 

requirements.

WG Welsh Government

The devolved government for Wales, providing joint funding for the Sustainable 

Communities for Learning Programme.

WIP Work In Progress

A state in the CDE workflow where information is being developed by a specific task 

team and is not yet visible to others.
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Company Name Role Responsibility

MantaRay BIM Solutions Ltd 

(Lead Consultant)

Finn Gale Director Overall project leadership and client liaison

Sophie Trent Project Manager (PM)

Manage project delivery, timelines, and 

coordination

Ada Brooks BIM Manager

Oversee BIM implementation, ensure ISO 

19650 compliance

Ella Morgan Information Manager

Manage CDE, data exchange protocols, and 

security

James Carter QA (Quality Assurance)

Ensure quality standards and compliance 

checks

Hannah Price BIM Coordinator

Coordinate model federation and clash 

detection

Oliver Reed BIM Technician

Prepare and maintain 3D models and COBie 

data

Amber Net Zero (Engineering) Daniel Shaw Engineering Lead

Design and implement sustainable 

engineering solutions

Rachel Evans QA

Verify engineering compliance with 

sustainability targets

TwigCon (Cost Consultancy) Mark Hughes QS (Quantity Surveyor)

Cost planning, budgeting, and financial 

reporting

Laura Bennett QA

Ensure cost data accuracy and compliance 

with funding requirements

Mott Macdonald 

(Architectural Design)

Sarah Collins Design Director

Lead architectural design and concept 

development

Tom Edwards QA

Ensure design quality and adherence to BIM 

standards
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