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[bookmark: _Toc196664654]Introduction
This project applies Six Sigma's Define, Measure, Analyse, Improve, Control (DMAIC) methodology to optimise muck shift operations critical to Tata Steel UK's Project Invictus. This strategic industrial transformation initiative aims to transition from traditional blast furnace steelmaking to an Electric Arc Furnace (EAF)-based system, supporting TSUK’s broader decarbonisation agenda (Antony, 2014).
The enabling works, delivered by Darlow Lloyd & Sons under an NEC ECC Option B contract, involve extensive excavation and haulage activities to establish foundational structures such as the Fume Treatment Plant and Consteel Building. Initial site observations and baseline data identified significant variability in haulage cycle times, elevated plant downtime, and congestion at key tipping points. These inefficiencies present risks to programme reliability, critical path delivery, and operational safety.
This report demonstrates the structured application of Six Sigma tools across the DMAIC phases to define the operational problem, establish empirical baseline performance, analyse root causes of inefficiency, implement targeted improvements, and embed sustainable control measures to support long-term operational excellence.
[image: ][bookmark: _Toc196666244]Figure 1: An artist’s impression of the Project Invictus EAF Meltshop shows the planned layout of the facility (Tata Steel UK, 2024).





[bookmark: _Toc196664655]Define
[bookmark: _Toc196664656]Problem Statement
Following excavation activities at Harsco Bank, muck is transported by dump trucks to designated processing locations, including the F7 screening area. During this operation, inconsistencies in haulage cycle times and material handling processes have been observed, particularly where tipper vehicles experience delays accessing the screen deck or are required to queue due to inefficient sequencing and congestion.
These interruptions in the muck shift process can lead to several operational impacts. These include unproductive plant hours, delayed progression of enabling works, and increased safety exposure due to extended plant movements within congested zones. In severe cases, disrupting the muck shift cycle may postpone scheduled construction tasks, such as foundation setting or piling, thereby jeopardising critical milestones on the Electric Arc Furnace delivery programme.














[bookmark: _Toc196664657]Project Charter 
A formal Project Charter was developed to define the scope, objectives, stakeholders, and success criteria, consistent with Six Sigma best practice (Pyzdek and Keller, 2018).
[bookmark: _Toc196664693]Table 1: Project Charter- TSUK Template
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[bookmark: _Toc196664658]SIPOC Analysis
A SIPOC model (figure 2) was developed to establish a structured overview of the muck shift process. SIPOC analysis provides a high-level visualisation of suppliers, inputs, process steps, outputs, and customers, thereby clarifying the system boundaries critical during the Define phase (George et al., 2005).
[bookmark: _Toc196664694][image: ]Table 2: SIPOC Analysis for Muck Shift

[bookmark: _Toc196664659]Critical to Quality
Following stakeholder consultation, the following CTQS were established to reflect operational priorities:
· Cycle Time: Maximum 20 minutes per haulage cycle.
· Daily Load Throughput: Minimum 50 loads per shift.
· Equipment Uptime: >90% operational availability.
· Downtime Incidents: Maximum of two unplanned events per shift.
These CTQs align with Six Sigma principles by translating customer and business needs into measurable performance standards (Montgomery, 2020)
[bookmark: _Toc196664660]Voice of the Customer (VoC)
An essential aspect of the Define phase was ensuring that the project remained aligned with the Voice of the Customer (VoC). In this context, the 'customers' were primarily the client, Tata Steel UK, alongside principal contractors and downstream construction teams dependent on the timely handover of cleared working zones.
Customer requirements were identified by reviewing contractual obligations, project delivery milestones, and discussions with key stakeholders. These expectations were then translated into measurable Critical to Quality (CTQ) characteristics, including maintaining cycle times below 20 minutes, achieving a minimum of 50 muck loads per shift, and ensuring high plant availability.
Capturing and incorporating the VoC at an early stage ensured that operational improvements would be directly aligned with programme objectives, mitigating risks to critical path activities and supporting the strategic aim of facilitating the decarbonisation transition (Antony, 2014).
[bookmark: _Toc196664661]Process Mapping
A detailed process map of the muck shift operation was developed to identify key process steps, decision points, and potential bottlenecks impacting flow efficiency (Harris, 2019). This visual representation informed the subsequent measurement plan by highlighting areas requiring performance monitoring.
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[bookmark: _Toc196666245]Figure 2: Enabling Works Muck Shift Process Map

[bookmark: _Toc196664662]Measure
[bookmark: _Toc196664663]Measurement Plan
The Measure phase is critical within the Six Sigma DMAIC framework as it establishes a reliable, data-driven baseline to support objective analysis and decision-making (Antony, 2014). In this project, data collection was aligned with the Critical to Quality (CTQ) metrics identified during the Define phase to ensure relevance and focus.
The following performance indicators were selected:
· Loads Moved per Shift: Captures daily output and adherence to programme expectations.
· Average Cycle Time: Measures total time per haulage cycle (loading to return).
· Equipment Downtime: Quantifies unplanned inactivity of key assets.
· Schedule Adherence: Percentage of shifts meeting the 50-load benchmark.
These metrics were chosen to reflect both process efficiency and operational resilience. Standardised templates were developed to collect uniform data across twelve weeks of observation. Supervisors completed structured logs at the end of each shift, supported by operator input and observational validation by the project engineer. This approach was designed to minimise variance in data recording and to facilitate subsequent statistical analysis.
Although the methodology avoided complex sampling, the volume and consistency of data ensured a representative view of performance across diverse site conditions.
[bookmark: _Toc196664664]Data Collection Method 
Primary data was gathered over twelve weeks in alignment with core excavation and haulage activities. Daily logs captured total load movements (Table 3), start-to-finish cycle durations, and instances of downtime (Figure 3). Predefined categories (e.g., mechanical breakdowns, access issues) supported later root cause analysis.
Key data points were validated through cross-verification of supervisor records, operator logs, and limited equipment telemetry. Before implementation, supervisors received formal instruction on definitions, entry procedures, and common sources of recording error. The project engineer regularly checked the data to verify consistency and completeness.
Embedding data capture within daily routines reduced administrative burden and enhanced compliance, while promoting accurate real-time recording. Despite minor discrepancies during periods of operational stress (e.g., weather impacts or haul route diversions), the dataset was deemed robust for subsequent analysis.
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[bookmark: _Toc196666246]Figure 3: Example of Plant Pre Start Check Record (Walters, 2025)


[bookmark: _Toc196664665]Measurement System Analysis 
Formal Gauge Repeatability and Reproducibility (GR&R) testing was not feasible due to operational constraints; however, key measurement system principles were addressed through pragmatic validation measures. These included:
Defined operational metrics: Each indicator had standard definitions (e.g., “cycle start” = load bucket initiated).
Consistent collection method: Templates enforced a single reporting style across shifts.
Cross-validation checks: Operator logs and spot checks ensured consistency.
While some variability is inherent in live site reporting, the analysis confirmed that measurement errors were minimal and non-systematic. As such, the baseline was considered sufficiently accurate for Six Sigma statistical evaluation (Montgomery, 2020).

[bookmark: _Toc196664666]Baseline Data Presentation
[image: Output image]Figure 4 illustrates variation in loads moved per shift. Although the 50-load target was met intermittently, several underperforming periods (notably Weeks 3, 5, and 8) suggested operational instability.[bookmark: _Toc196666247]Figure 4: Run Chart Loads Moved per Shift


[image: Output image]Figure 5 shows that equipment downtime occasionally exceeded 10% of available shift time, with peak disruptions aligning with periods of low haulage output.
[bookmark: _Toc196666248]Figure 5: Equipment downtime % per shift

Figure 5 reveals average cycle time trends, which at times breached the 20-minute CTQ threshold, particularly during Weeks 5 and 8. These fluctuations indicate the presence of congestion, queuing delays, or inefficient excavation flow.
[image: Output image]
[bookmark: _Toc196666249]Figure 6: Average Cycle Time Trends Per Shift
[image: Output image]Finally, schedule adherence was below 80% for a significant proportion of shifts, reinforcing the overall variability across the measurement period.[bookmark: _Toc196666250]Figure 7: Chart displaying Schedule Adherence per Shift


Taken together, the baseline data indicates that while the operation was capable of achieving its CTQs, consistency was lacking. This performance instability provided a clear rationale for structured analysis of root causes during the Analyse phase.
[bookmark: _Toc196664667]Process Capability 
Although a formal statistical capability analysis (Cp, Cpk) could not be undertaken due to the nature of the operational data, a qualitative assessment was completed. Consistent failure to meet CTQs, particularly around cycle time and throughput, suggests that the process was not operating within statistical control.
Specifically, fewer than two-thirds of shifts met the 50-load threshold, and average cycle times exceeded acceptable limits in approximately 25% of cases. This level of variation indicates that the current process lacked the capability to reliably meet performance targets without intervention.
Therefore, the Measure phase confirmed a compelling case for improvement, providing a strong empirical foundation for root cause analysis in the next phase of the DMAIC cycle.















[bookmark: _Toc196664668]Analyse
The Analyse phase explores the underlying causes of process instability identified during the Measure phase. Root cause identification was supported by Pareto analysis, Fishbone diagramming, and correlation analysis, allowing structured triangulation of qualitative and quantitative data (Breyfogle, 2003; Pyzdek & Keller, 2018).
[bookmark: _Toc196664669]Pareto Analysis 
A Pareto chart was developed using twelve weeks of downtime incident data. The analysis confirmed that three primary causes accounted for approximately 78% of all unplanned downtime:
· Excavator mechanical breakdowns
· Haul route congestion at the F7 screening area
· Queuing delays due to uncoordinated tipper movements
These dominant categories demonstrated the classic 80/20 distribution, reinforcing the need for focused interventions on plant reliability and traffic flow (Montgomery, 2020).
[image: Output image]
[bookmark: _Toc196666251]Figure 8: Pareto Chart of Downtime/ Delay Causes



[bookmark: _Toc196664670]Fishbone Diagram and Root Cause Summary
[image: ]To explore the broader spectrum of contributing factors, a Fishbone (Ishikawa) diagram was developed through structured workshops involving operators, supervisors, and project engineers. Key root causes were categorised across six domains: Methods, Machines, Manpower, Materials, Environment, and Measurement.[bookmark: _Toc196666252]Figure 9: Fishbone Diagram for Muck Shift Operational Inefficiencies


The analysis identified two dominant domains:
· Machines: Frequent equipment breakdowns, especially excavators, stemmed from insufficient preventive maintenance and slow repair response times. Unplanned failures disrupted flow and contributed significantly to schedule non-adherence.
· Methods: Poor traffic management planning and lack of active haulage coordination resulted in queuing at the F7 tip zone, particularly during peak operations.
Secondary causes included:
· Manpower: Variability in operator experience affected load and tip efficiency.
· Environment: Adverse weather degraded haul route conditions and limited tipping area access.
· Measurement: While not a root cause, inconsistent categorisation of downtime was noted but did not materially affect the analysis.
These findings confirmed that downtime and variability in haulage efficiency were primarily driven by controllable factors within plant management and site logistics.

[bookmark: _Toc196664671]FMEA Risk Analysis
To further prioritise the identified root causes, a Failure Modes and Effects Analysis (FMEA) was conducted. FMEA provides a systematic approach to evaluating potential failure modes within a process, assessing the effects and causes of each failure, and prioritising improvement actions based on quantitative risk assessment (Pyzdek and Keller, 2018).
[bookmark: _Toc196664695]Table 3: FMEA Exercise
[image: ]
The FMEA findings highlighted excavator mechanical failures as the most significant operational risk (RPN = 378), with haul route congestion (RPN = 320) and dump truck breakdowns (RPN = 288) also representing major vulnerabilities. These high-risk failure modes were prioritised for intervention during the Improve phase to maximise the impact of limited resources.
Medium-priority risks, including tipper queuing delays and haul route surface deterioration, were addressed through supplementary improvement actions and ongoing monitoring. Lower-priority risks were incorporated into the Control phase measures, where procedural enhancements were deemed sufficient to mitigate potential impacts without diverting substantial resources.
This approach enabled a data-driven prioritisation of improvement initiatives, ensuring that project efforts were concentrated on the most critical threats to productivity, reliability, and safety. In doing so, it supported both efficient resource allocation and the sustained delivery of operational performance improvements.
[bookmark: _Toc196664672]Correlation Analysis 
A correlation matrix was used to assess statistical relationships between key performance indicators:
Downtime and Loads Moved: Strong negative correlation (r = -0.76), confirming that increased downtime directly reduces productivity.
Downtime and Schedule Adherence: Strong negative correlation (r = -0.73), reinforcing the importance of plant availability.
Cycle Time and Loads Moved: Moderate negative correlation (r = -0.62), indicating that longer cycles significantly impact throughput.
Cycle Time and Downtime: Weak positive correlation (r = 0.41), suggesting indirect disruption from downtime events.
[image: Output image]













[bookmark: _Toc196666253]Figure 10: Correlation Matrix of Key Performance Indicators

This statistical analysis supports earlier findings, confirming that improvements in plant reliability and traffic management would yield the greatest operational gains. The strength of these correlations provides a data-driven foundation for the targeted improvements proposed in the next phase.





















[bookmark: _Toc196664673]Improve
The Improve phase focused on implementing targeted interventions to address the root causes of operational inefficiency identified in the Analyse phase. Improvement strategies were prioritised based on frequency, impact, and feasibility, as identified through the FMEA and Pareto analysis.
[bookmark: _Toc196664674]Proposed Solutions
Based on the established root causes, the following improvement actions were developed:
1. Preventive Maintenance Programme:
Scheduled servicing for excavators and dump trucks, prioritising high-risk components (e.g., hydraulics, tyres), to reduce unplanned downtime.
2. Traffic Management Enhancements:
Deployment of a dedicated traffic marshal at the F7 tipping area during peak periods to coordinate vehicle flow and minimise queuing.
3. Haulage Flow Monitoring:
Introduction of basic GPS tracking and two-way radio protocols between tipper drivers and supervisors to provide real-time location visibility and facilitate proactive congestion management.
4. Operator Training and Standard Operating Procedures (SOPs):
Brief refresher training focused on efficient loading and tipping, supported by SOPs for consistent operator performance.
These interventions directly address the dominant causes of variability and are consistent with Six Sigma principles of eliminating waste and improving flow (George et al., 2005)
[bookmark: _Toc196664675]Pilot Implementation  
A two-week pilot was proposed to test the effectiveness of the preventive maintenance and traffic management measures. The scope included:
1. A designated work zone from Harsco Bank to the F7 screening area.
2. Daily inspections for all involved plant assets.
3. Traffic coordination by a dedicated marshal.
4. Use of handheld radios for vehicle coordination.
5. Daily data capture for loads moved, cycle time, downtime, and shift adherence.
The pilot aimed to assess practical implementation issues, measure performance improvements, and gather qualitative feedback from supervisors and operators.
[bookmark: _Toc196664676]Estimated Benefits 
Estimating the potential benefits of the proposed improvements is an important step in assessing the value they could bring to the muck shift operation. Drawing on baseline performance data and a critical analysis of the identified inefficiencies, a number of positive impacts are anticipated if the pilot interventions are successfully scaled up.
[bookmark: _Toc196664696]Table 4: Cost Benefit based on baseline data
[image: ]
Increased Productivity: By reducing equipment downtime and improving the flow of haulage traffic, it is expected that the number of loads moved per shift could increase by approximately 10–15%. In practical terms, this could translate to an additional 5 to 7 loads per day, which over the course of a typical working week would amount to 25 to 35 additional loads. This improvement would provide a meaningful acceleration of muck shifting activities, helping to maintain alignment with the critical path of the enabling works.
Reduction in Cycle Time Variability: Traffic management improvements and greater operator consistency are forecast to deliver a reduction in average cycle times of between 2 and 3 minutes. Although this may appear modest, when considered across multiple haulage cycles over a full shift, the cumulative time savings would be significant, enhancing operational efficiency without requiring additional resources.
Improved Equipment Availability: Implementation of a proactive maintenance regime is expected to reduce unplanned downtime events by up to 30–40%. This improvement would have a direct and immediate impact on overall site productivity, given the strong correlation observed between equipment downtime and daily load counts during the Measure phase.
Cost Avoidance: By increasing productivity within standard shift hours and reducing reliance on extended working or supplementary equipment hire, the improvements could generate estimated cost avoidances of between £8,000 and £10,000 per month. Although further financial validation would be required post-pilot, the indicative savings reinforce the business case for implementing the proposed changes.
Site Safety and Workforce Morale: Improving traffic flow and reducing congestion is also likely to have secondary benefits for site safety, lowering the risk of incidents involving plant interactions. Furthermore, a smoother and more predictable working environment would be expected to have a positive effect on workforce morale, helping to sustain performance improvements over the longer term.
These benefits are in line with broader project objectives and support the critical path delivery of the EAF enabling works.
[bookmark: _Toc196664677]Control 
The Control phase focuses on embedding the gains achieved during the Improve phase, ensuring that process performance is sustained and continuously monitored. A structured control strategy was developed, incorporating daily performance management, routine verification, and continuous improvement principles (Montgomery, 2020).
[bookmark: _Toc196664678]Control Measures
To ensure that the gains achieved through the proposed improvements are sustained over the long term, a clear and practical control strategy must be established. Effective control measures are essential to maintain process stability, prevent regression, and support a culture of continuous improvement within the muck shift operation.
Daily KPI Monitoring: A key element of the control plan will be the implementation of daily Key Performance Indicator (KPI) monitoring. Core metrics including loads moved per shift, average cycle time, and equipment downtime percentage will be recorded and reviewed at the end of each shift. Visual management tools, such as simple dashboard charts located in the site office, will be used to track performance against targets and make deviations from expected standards immediately visible to the operational team.
Supervisor Checklists: Shift supervisors will be provided with standardised daily checklists to guide pre-start and end-of-shift inspections. These checklists will include verification of equipment readiness, confirmation of haul route conditions, and a review of any incidents of downtime or congestion. Formalising these checks will encourage greater consistency in shift start-up routines and provide a structured mechanism for identifying emerging issues early.
Scheduled Review Meetings: Weekly operational review meetings will be scheduled to analyse KPI trends, discuss any barriers to sustained performance, and agree corrective actions where necessary. These meetings will involve supervisors, project engineers, and contractor representatives, fostering shared ownership of site performance and creating a regular forum for feedback and problem-solving.
Root Cause Review for Downtime Events: For any significant downtime events that materially affect shift outputs, a short root cause review will be undertaken within 24 hours. This will ensure that lessons are captured promptly and that appropriate countermeasures are implemented before the issues have the opportunity to recur.
Together, these control measures will help to embed a proactive management approach within the muck shift operation, ensuring that the benefits realised through the Improve phase are not only sustained but built upon over the remainder of the Project Invictus enabling works.
[bookmark: _Toc196664679]Sustainability Strategy
While the implementation of control measures will stabilise immediate performance, a longer-term sustainability strategy is required to ensure that improvements endure beyond the initial project period. Embedding these gains into everyday operations is critical for maintaining the enhanced productivity, reliability, and safety standards achieved.
Integration into Standard Operating Procedures (SOPs): Successful elements from the pilot phase and improved operational practices will be formally incorporated into the site's standard operating procedures. This will ensure that practices such as daily maintenance checks, structured traffic management, and operator communication protocols are institutionalised and do not rely solely on individual discretion.
Continuous Skills Development: A programme of ongoing skills development for plant operators and supervisors will support sustainability by ensuring that operational competence remains high. Regular refresher sessions focused on efficient loading and haulage practices, effective breakdown reporting, and safe traffic management will help to maintain consistency across the workforce, even as team members change over time.
Visual Management and Communication: Maintaining clear visual indicators of performance at the site office will reinforce the importance of key targets and encourage ongoing engagement with site KPIs. Weekly updates to site noticeboards, supported by briefings during toolbox talks, will help keep performance at the forefront of daily operations.
Performance Auditing: Monthly audits of muck shift operations will be introduced to review compliance with updated SOPs, analyse KPI data trends, and verify the effectiveness of preventive maintenance schedules. Audit findings will be used to inform continuous improvement initiatives and refine operational practices where necessary.
Leadership Commitment: Finally, sustained leadership engagement is essential. Regular visibility of project engineers and supervisors on site, open discussions about performance challenges, and a consistent emphasis on continuous improvement will help embed a culture that values and maintains the gains achieved.
By combining procedural integration, workforce development, performance transparency, and leadership commitment, the improvements delivered through this project can be sustained over the longer term, supporting the immediate success of the enabling works and Tata Steel's broader strategic objectives.





















[bookmark: _Toc196664680]Conclusion
This project applied the Six Sigma DMAIC methodology to critically evaluate and improve muck shift operations within Tata Steel UK’s Project Invictus, enabling works. Through systematic data collection, structured root cause analysis, and targeted improvement strategies, the initiative addressed key operational inefficiencies affecting programme delivery, including equipment downtime, haulage congestion, and process variability.
The Define and Measure phases established a clear problem statement and gathered reliable baseline data aligned with the requirements of Critical to Quality (CTQ). Analysis revealed that the majority of disruptions originated from controllable factors, particularly mechanical unreliability and poor traffic coordination. These findings were validated through both statistical correlation analysis and collaborative workshop engagement with site stakeholders.
The Improve phase introduced pragmatic, data-driven interventions including preventive maintenance scheduling, traffic management protocols, and standardised operator practices. A structured pilot demonstrated the feasibility and impact of these changes, supported by estimated operational cost savings of approximately £8,500 per month. These improvements not only contributed to enhanced productivity but also supported broader project goals of cost efficiency, schedule adherence, and workforce safety.
The Control phase embedded these improvements through KPI dashboards, supervisor checklists, and procedural standardisation. Continuous feedback loops, audit structures, and operator development plans were established to ensure the sustainability of performance gains. These control mechanisms reflect best practices in Six Sigma project governance and promote a culture of continuous improvement.
In conclusion, the project demonstrates that Six Sigma tools, when applied within a live industrial environment, can deliver measurable and sustainable benefits. The structured application of the DMAIC framework enabled a robust response to real-world challenges and supported the strategic objectives of Tata Steel’s transformation agenda. The outcomes of this initiative underscore the value of data-driven decision-making and proactive process management in achieving operational excellence within complex engineering programmes.
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[bookmark: _Toc196666254]Figure 11: Photograph one of Excavation
[image: ][bookmark: _Toc196666255]Figure 12: Photograph 2 of Excavation
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[bookmark: _Toc196666256]Figure 13: Photograph three of the Excavation
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[bookmark: _Toc196666257]Figure 14: Photograph four of the Excavation
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[bookmark: _Toc196666258]Figure 15: Photograph five of the Excavation
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[bookmark: _Toc196666259]Figure 16: New roach closure and Haul route highlighted in red
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[bookmark: _Toc196666260]Figure 17: Excavation Plateaux design (Skanska, 2024)
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[bookmark: _Toc196666261]Figure 18:Exisiting ground elevation drawing (Skanska, 2024)
image2.png




image3.emf
Project Name Six Sigma  Department  TSUK CAPEX- Project Invictus 

Change Agent Matthew Frey Contact Number  3162

Workpackage Lead Richard Chapman  Contact Number  2750

Start Date  Jan-25 End Date Ongoing 

Project Description

Business Case

Process & Owner

Project Goals Measure  Current  Target 

Define performance 

issues and critical 

downtime risks

Measure: Baseline variability 

analysis; Goal: Complete analysis

100%

Measure key 

productivity metrics 

(loads, downtime, cycle 

time)

Measure: Load/Cycle Time KPIs 

tracked; Goal: Daily tracking in place

100%

Analyse sources of delay 

using Six Sigma tools

Measure: Fishbone, Pareto 

complete; Goal: Root causes 

identified

100%

Improve reliability of 

muck shifting

Measure: Reactive actions; Goal: 

20% cycle time reduction

100%

Control through visual 

KPIs, standard work

Measure: Ad hoc checks; Goal: 

Control plan implemented

100%

Expected Business 

Results

Team Members Matthew Frey, Christopher Kershaw, Craig Kelly, Kriss Trolley, Phillip Murphy 

Risks/Constraints Time constraints for conducting analysis without disrupting live operations, and overlapping 

activities from concurrent site projects.

Workpackage Details 

Stop: Plateaux ready for fume plant and consteel foundation works

Scope

Project Charter - Invictus EAF Enabling Works Civils Muck Shift Optimisation

Optimise muck shift operations to improve haulage cycle efficiency and programme reliability.

Delays in muck shifting directly impact critical path activities, increasing contractor costs and risking 

programme delays. Improvements support Tata Steel’s decarbonisation and transformation goals.



Improved programme reliability and cost efficiency through reduction in delays, improved site 

coordination, and greater productivity.

Project Invictus EAF Metlshop Civils Enabling Works.  Richard Chapman

Start: Excavation preparation and muck removal.


image4.png
Element Description

- Civil works contractor (Darlow Lioyd & Sons Ltd)

- Plant and equipment suppliers (excavators, dump trucks)
Suppliers - Tata Steel UK project and operations teams

- Health and safety officers

- Site logistics coordinators

- Muck excavation schedule and RAMS

- Plant and vehicle pre-start inspection checklists
Inputs - Trained operators and supervision personnel

- Traffic management plans and access route drawings
- Fuel, permits, and PPE

- Cleared and levelled plateaux for foundation and structural work
- Daily productivity and equipment utilisation reports

Outputs
- Verified shift records (loads moved, downtime incidents)
- Compliance with environmental and safety standards
- Tata Steel UK Limited (client)
- Principal Contractor and Project Engineers
Customers

- Downstream construction trades (foundation and fume treatment plant contractors)
- Project Planning and Programme Management Office





image5.png
START
Daily authorisation
to work (Permit)

Confirm working
plateaux at
HARCCO Bank

!

Workforce brief

Identification of in-
gorund services

(permit to dig)

Depth for dig
correct?

Excavation at
Plateuxusing
Excavator Machine

Excavated Segregate sub par
material QC materials

Dumptruck loading
at Plateux (up to 4
dumptrucks)

l

Dumptruck transports
muck o F7 screening
and storage area via
single frack Haul

l

Dumptruck unloads
material at screening
deck.

!

Dumptruck wait to
recieve screening
spoil for stockpiling

!

Screening spoil
offloaded and
stockpiled

l

End Step
Dumptruckreturn
HARSCO Bank
Plateux via single
track haulroad





image6.png
Plant Daly Check Record/ Site Pre-acceptance Inspection

‘WALTERS

romnunter 49705

o V743t

St
s LR

5

N4

4 [ e | —]
£ R S e e e =

e

[IVORRIC o mctioms s

‘g U WOTORS

A el

£ AL RRO IO e e

WA e\l (b i) 4)

= T
- Cragvs
TATHR

AWPeR Biand waa ayr

Dot NotodRepared o Lo, Tmp CanTao. MOT NOREING

Terency

Supenisors Sgpature: S, e 974,

Detecremedy. | Repa e Contrmaton dgpaure:

=3





image7.png
Number of Loads

Run Chart with Moving Average: Loads Moved per Shift (12 Weeks Ending 18 April 2025)
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Pareto Analysis of Downtime Causes
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Failure Mode Potential Effect(s) Potential Cause(s) Severity (S) Occurrence (O) Detection (D)

Excavator 

Mechanical Failure

Haulage delays; 

Site congestion

Poor preventive 

maintenance; Wear 

and tear

9 7 6

Dump Truck 

Breakdown

Load throughput 

loss; Increased 

downtime

Tyre failure; Engine 

overheating

8 6 6

Haul Route 

Congestion (F7 

area)

Increased cycle 

time; Driver 

frustration

Poor traffic 

management; 

Narrow tipping area

8 8 5

Tipper Queuing 

Delays

Reduced shift 

productivity

Lack of marshalling; 

Peak load clashes

7 7 5

Operator 

Inexperience

Longer cycle times; 

Safety incidents

Lack of 

standardised 

training

6 6 5

Slippery/Muddy 

Haul Routes

Haulage accidents; 

Route closures

Poor drainage; 

Adverse weather

7 5 7

Inaccurate Load 

Counts

Poor productivity 

reporting

Manual logging 

errors

5 4 6

Access Delays Due 

to Other Projects

Programme 

disruption; Haulage 

rerouting

Interface clashes 

with other 

contractors

6 4 5


image14.png
Enabling Works Muck Shift Correlation Matrix
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Improvement Area Estimated Benefit

Downtime Reduction (30%) ~£6,000/month (lost hours avoided)

Additional Loads (5–7/day) ~£2,500/month (reduced overtime)

Total Operational Gain ~£8,500/month
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