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[bookmark: _Toc131191586] Introduction: 
 
Zodiac line:
The company where the project improvement will be taken place is TATA Steel on the Llanwern steel works site specifically in the Zodiac galvanising line. The Zodiac is a automotive galvanising line with a operational capacity of 600kt per annum.  In which its primary function is to coat the steel strip with a galvanised Zinc coating. The Zinc/ Aluminium coating is coating will then protect the substrate steel. The point of the galvanised coating is to create a sacrificial layer on top of the substrate layer to stop the base layer corroding therefore increasing the overall life span for the customer.
[image: ]The Zodiac line is split up in several sections which ensures the highest of quality to the steel product to ensure the surface finish and metallurgical properties of the steel. Below is a brief description of part of the line as the illustration below.

                                                            Figure 1: Zodiac Galvanising Line 
                                    
                        



Cold rolled steel from port talbot is loaded onto the Zodiac line and welded together on the head and tail end to create a continuous line. For the galvanising process to happen and give a good adherence of the Zinc to the steel the surface need to be clean and free from oils and debris. This is completed using a mechanical and chemical process using brushes and a caustic sodium hydroxide solution breaking down the oils and debris from the steel allowing for a clean surface before entering the furnace. 
The furnace section is made up of three sections; Direct fire furnace (DFF), Radiant tube section (RT) and Slow/rapid jet cool. The first section the DFF pre heats the steel to heating it in excess of over 650 degrees to allow for recrystallisation to occur as entering the RT section. The crucial annealing stage of the furnace is the Radiant tube section this heats and soaks the steel to temperatures between 800 and 900 degrees, this is depending on the product and the annealing cycle. The annealing cycle then allows for grain growth to occur and is managed based on speed and temperature. The before the final section the strip is gas cooled to 300 degrees before entering the bake hardening section, the strip is soaked allowing for the again of the steel to be reduced while in stock. 
To stop and Connected to the furnace is the Galvanising pot this stops any oxide layers from occurring. The strip is continuously put through the pot and the coating thickness is controlled by a set of nitrogen knives. The pressures and knife gap control allows for an even coating across the full length of the strip.
The final section is then the trimmers and inspection where the steel is trimmer to the customers desired width. Then the steel surface is inspected using a camera system to identify defects on the surface and depending on severity to be removed.

[bookmark: _Toc131191587] Trimmer Project:
For this project one of the most costly forms of diverts for when a material needs to be further reworked is due to Trimmer over widths. This id due to when there is an issue with trimming the scrap off the steel for various reasons then the coil will need to be diverted to further processing so the steel can be trimmed to the customer tolerance. As this is a non-value added exercise this cost £111 per tonne. Therefore due to the amount of material that was being reworked due to trimmer diverts was costing the business a project team was to be formed using the six sigma methodology to reduce the level of trimmer diverts. 
This will be completed using six sigma methodology to improve the current level of trimmer diverts and improve the overall trimmer area by changing the current processes and procedures.
[bookmark: _Toc131191588]What is Six sigma ?

Six sigma is a data-driven methodology for improving a process or overall product quality. developed in the 19th century the overall goal of six sigma methodology is to reduce the number of defects and variation in the process or the product. This then allows for increased profits and better customer relations. The six sigma process is a structures process that is split up into five different categories known as the DMAIC principles. (kumar, P, 2023)
1. Define- Which defines the overall project goals and the objectives which needs to be solved.
2. Measure- data gathering, data identification and key variables.
3. Analyse- identify root cause, data analysis and  cause and effect. 
4. Improve- Create solutions and processes to reduce/eliminate the variation 
5. Control- Sustain the changes of the project and establish metrics to monitor the changes.



[bookmark: _Toc131191589]  Define:
The define phase of the project is to determine the overall projects purpose ad what it is trying to solve. This also includes understanding the end goal and the expectations from the customer to achieve the customer satisfaction. (Hessing,T,  2023)
[bookmark: _Toc131191590]   Problem Statement:

The problem statement is a basic summary of the problem of the project that is being completed and , also the current state of the project and the overall goals (Morgan, R 2023)
Over the last 12 months of reworks due to trimmer issues have on average been exceeding over 2.73% with a target of only 1% rework rate. Therefore costing the business £295,156 in total.
The objective of the project is to get the percentage of trimmer rework to less the 1% potentially saving the business a minimum of £120,099. The primary metric of the project will be the % of trimmer diverts and secondary metrics being the tonnes of steel that is diverted for the different reject reasons.


                                    Figure 2: 2022 trimmer diversions and % Diverted 


[bookmark: _Toc131191591]Project Charter: 

The project Charter in Fig “” will show the scope of the six sigma study. The purpose of the project charter will provide all of the information that will explain the need for the project, The overall objectives and goal’s of the project and the key stake holders including the sponsor, champion and the participants of the project. An important part of the project charter is to determine all of the risks and restraints of the project, the risks and restraints will also show the management team of the needs and requirements that can help the project succeed to the end (Grillis, A 2019)

[image: ]
                                                                 Figure 2: Project Charter 


[bookmark: _Toc131191592] SIPOC

The SIPOC process which can be traced to Edward Deming developing this process is a table that shows the overall process that the project is being completed on. SIPOC is an acronym that stands for suppliers, inputs, process, outputs and customers. The SIPOC breaks down these levels and identifies the components within each of the categories and how they can be linked together. Each variable can then be determined to identify if there need to be any changes or inefficiencies within the project (Simon, K 2023)

[image: ]
                                                                 Figure 4: SIPOC Table 




[bookmark: _Toc131191593]  Measure:

The Measure phase of the DMAIC process is to determine the variables and measurements of the project. These different variables are for what have been identified in the define phase. The goals of the measure phase is to identify measurement variables of the project and to create a plan to show and identify the capability of the data (Hessing, T 2023)

[bookmark: _Toc131191594]Process Mapping: 

Below is the complete process that the material goes through to identify the different stages to the process. The process map will also help the management team and the people from outside of the project to understand the process and the key variables to the process (Eureka, B 2015)
[image: ]
                                                              Figure 5: Process map 



[bookmark: _Toc131191595]  Analyse:

The analysis phase as the name suggests is the analysis of the problem and the to try to determine the overall root cause. Using six sigma analysis can be used to calculate analysing the manufacturing processes and determine sources of variation within the project (Hessing, T 2023)

[bookmark: _Toc131191596]Ishikawa Diagram:

Below is the main way to identify he different variables and processes in a project and will identify each of the causes that can affect the project. The Ishikawa Diagram developed by Kaoru Ishikawa in the 1960’s. The diagram is know for its fish bone shape and split up into six different categories at which the problem can be identified and or the factors that can effect the problem. With the assistance of the Ishikawa diagrams the key factors can be identified and other tools can be used to try and solve and resolve so issues, for example an ease impact diagram (Hayes, A 2023)
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                                                              Figure 6: Ishikawa Diagram
[bookmark: _Toc131191597]Impact Ease diagram

The impact ease diagram can be used off the Ishikawa diagram, as a group the top ten variables and issues can be highlighted and placed into a diagram which will break down the ease of the implementation to reduce or eliminate the issue. Going up the “Y” axis is how high the impact of the resolution is to the project and across the “X” axis is how big the impact of the resolution is to the project, For example Cost or reduced waste. For the project the solution is try and identify the what is called “low hanging fruit” solutions where the impact is high and the solution to the problem is low (Chowdary, T 2023)
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                                                                Figure 7: Impact ease diagram

[bookmark: _Toc131191598]The 5 “Why’s”

The 5y’s is a simple technique that was developed in the 1970’s by Sakichi Toyoda and developed further by Toyota. As disused the 5y’s methodology is made to break down a problem buy asking the simple question of “why”. It is a powerful tool by trying to create a system of Whys to start at the big problem and breaking it down to the simpler issue. With the assistance of using a system such as the impact ease can find the “low hanging fruit” problem and easy wins to the project that will have easy ways of solving the problem using the 5y system and getting a large impact. The 5y system doesn’t have to be just 5 it is just the average amount of steps that is used to solve a problem. According to Toyota the %y’s can be as long or as short as the problem needs to be solved and also the problem can be branched out into different functions (Sunny,S 2023)
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                                 Figure 8: 5 Why diagram 

[bookmark: _Toc131191599]Pareto Analysis:

The benefits of pareto analysis is to determine and identify the of defects or problems in a project. This is used to break down the variables within a project and the contribution the variable is to the project. The highest variables from within each of the charts can that be used to go after the highest contribution variables that will have the highest impact to the project. This can also help to eliminate the highest priority issues. For examples is it a specific shift or personal is causing the issue then this should be what the project team what needs to target first. 
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                                                  Figure 9: Pareto analysis by trimmer divert reason 
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                                                            Figure 10: Pareto analysis by shift                                                 
[bookmark: _Toc131191600]Gauge reproducibility and reliability (R & R) 

The gauge R & R study is part of the measurement system analysis that ensures the integrity of the measurement systems that are being used to achieve the data that is being obtained. The variation that is observed will have several types of variation being the variation of the product or object that is being measured or the variation of the measurement device.  If the data shows that there is variation within the measurements then this can result in not understating the true values of the measurement that are being taken. The repeatability is the ability to measure the same object multiple times and get the same result. And the reproducibility is the ability to get the same results from person to person. From the result of the study that was carried out below showed good variation between the testers and tight variation between the measurement devices. Therefore trust the results and data that is being obtained (Hessing, T 2023)
[image: ][image: ]

          Figure 12: Gauge R & R Table
                                     
Figure 11: Gauge R & R charts and results 






[bookmark: _Toc131191601]Zodiac Trimmer Meterage Trials:

An important part of six sigma analysis is the completion of trials. The trails have been selected based off the results from the previous phases of the project. As a group it has been decided by the engineers that trial were necessary to test the capability and operational success of the process. Trials are completed under standard operation conditions to control the variables to increase the validity of the trial. The results will then be assessed and determined if there is an improvement based off previous process conditions or overall changes. If changes are required then the management of change process will need to be carried out to change the procedures and roll out the new process to the stake holders.
Due to one of the highest reasons due to diverts was chipped blades therefore a trial plan was created to run the blades until failure, this will then give an average meterage of failure for the average blade. All variables for the trial were controlled such as same product and blade sizes used.
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                                                         Figure 13: Trimmer meterage trial


[bookmark: _Toc131191602]Zodiac Trimmer Scrap over/under chute trial:

[image: ]Apart of the project is to go out of the Zodiac plant and look how other TATA sites are controlling the trimmer project and to look into how they were set up and managed. One of the highest failure reason due to scrap over and under the chute causing the head to be spun half way through a coil, this is due to when the blades are ground the blades reduce which then causes a gap between the chute and the blade. This then allows the side scrap to catch and go over or under the chute. The way that this was completely resolved was a modification was made to the to the chutes to move it closer to the blade allowing for a tight gap, therefore stopping the side scrap catching. 
                                                                  Figure 14: Trimmer Scrap over/under chute trial






[bookmark: _Toc131191603]  Improve:

The improve phase is the forth part of the DMAIC. The improve phase is implement activities and solutions for the problems that have been determined for the previous three steps of the DMAIC. Therefore the point is to try and eliminate any root causes that are found implementing improvements. This can also be completed with information from trials and based off the analysis that had been completed (Hessing, T 2023) 
[bookmark: _Toc131191604]Poka–Yoke

Poka-yoke developed my Shigeo Shingo and implemented in Toyota is a mistake proofing tool. The way it should be used is putting measures in place to prevent the mistake from happening again or detect the event from happening. This is completed by doing a method known as one way in and one way out or push and pull, this can stop several events from happening and have different outcomes. This was completed after the success from the Scrap over and under chute trial (Gygi, C 2016)
[image: ]









                                                        Figure 15: Trimmer chute improvement



[bookmark: _Toc131191605]Failure mode and effect analysis (FMEA)

[image: ] Failure mode and effect analysis is a systematic method for evaluating a process or a system to identify the way that the process can fail then assess the risk and impact when the process fails. As a group the risks will be scored on a scale of one to ten based on the severity of the potential failure, then the potential cause of the failure will be scores on scale of one to ten. The score will be times together to give an overall score. The overall score will then determine the severity of failure to the process or to safety. The score will then need to be improved and prevented with process or procedure changes and the scores evaluated again to ensure there is a lover chance of occurrence to the process. (Hessing, T 2023)
                                             Figure 16 : FMEA Table  


[bookmark: _Toc131191606]Control:

The final phase of the six sigma methodology is to control and sustain the changes the have been completed in the improve phase. During the control phase control plans and FMEA needs to be updated to maintain the improved process or procedure that have been changed. This can also include the key stake holders within the project as the process that have been changed need to be maintained and controlled to ensure consistent sustainability. Lastly metrics need to be reviewed and updated on a regular basis (Hessing, T 2023)
[bookmark: _Toc131191607]Trial improvements/ SPC:

During the analysis phase trials were carried out to determine the root cause or to try and fix the root cause. As discussed one of the trials that was completed was to determine the average meterage of the blade to when they would fail and chip. The trial was completed several times and the average meterage was analysed to determine the fail rate. Special cause variation was removed from the data due to human error events causing the blades to fail early.  Based off the analysis a new procedure was created that once the blade got to 240Km then the blades will be changed before the blades fail and a statistical process control (SPC) is used to ensure that the blades are changed within the meterage.
Statistical process control (SPC) was developed in the 1980’s and developed by Walter A Shewhart is an analytical technique that plots process data in a graphical form to produce a process chart. The chart can then be used to show and understand variation in the process. The SPC charts ensure that the process remain stable and will show when a process goes outside of its standard operating parameters (Feldman, K 2018)
[image: ]
                                                              Figure 17 : SPC Chart 
[bookmark: _Toc131191608]Project Evaluation:
Overall based off the KPI for the trimmer diverts show significant improvement to the percentage of trimmer diverts on a monthly basis. As there was a significant cost to the business due to the level of trimmer diverts. Therefore the management team put a short time frame on resolving the issue to the project team. But as there was such a short time period the management team gave significant resources and financial support to the project team. 
Apart of the project it was important to understand the reasons behind the failures of the trimmers and to identify the highest root cause behind he trimmers. Allowing to get the data from the pareto analysis allowed the project team to target a specific failure reason based off the 80/20 rule. 
This then allowed for the project team to move onto concentrating on the scrap over/ under chute and the chipped blades main failure reason. Using the Ishikawa and impact process that team was then able to break down the variables tat can effect the main reasons that was broken down from the pareto analysis.





                                                              Figure 18 : 2022/23 trimmer diverts and % diverts 
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                                                              Figure 19 : Raw data

Further analysis of the failure reasons showed that was no variation between the shifts or any variation based off the grade and the product mix. When the events were happening especially for the scrap over and under chute showed that they were completely random and occur at any time. Therefore the engineering team decided that we need to look into how other sites were dealing with the issues. Trial and improvements were completed on both the chipped blades and the scrap over and under chute showing a significant improvement to the level of failures to the trimmers. 
In TATA  they have a poor history at sustaining a project therefore the management team wanted to ensure the sustainability of the project during the control phase of the project was completely closed out. Therefore SPC charts and control charts are created and reviewed on a regular basis to ensure the project survival. FMEA’s for the trimmers were also updated by the project leads and maintained jobs created so the trimmers will remain in a stable state. 
Overall the project was a success and the overall KPI’s for the trimmers dropped, but there were some issues during the project. Especially during the define phase of the project. At the start the definition of the project was not determined and the project team did not understand the problem statement as there were many reasons on why the trimmers would fail and the project team did not understand this. Also when completing the Ishikawa diagram it showed that there was not the correct people in the project team that understood the trimmers in the engineering depth that we would require therefore people in the team were swapped out to bring other people in the team so that we had the correct experience that we required.
The main outcome from the project was the culture change to the management team and the operators of the line on how important the control phase of the six sigma process was. SPC was not developed in TATA and project reviews were not completed regularly therefore the projects would go back to the original state. Therefore the management team ensured that daily and weekly meeting and checks were completed not only for the trimmer project but all projects within TATA.  
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2022 Trimmer Diversions by Diverted Tonnage and % Diverted
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Project Name: Trimmer diversion improvement

Champion: Thomas Burke
Start Date: 03/01/2023
Project Detail:

Project Description: To imporve the level of trimmer diverts to CI.
Buisness Case Improving the number of timmer diverts allows a saving of £111 per tonne to the buisness;
Process & Owner: Zodiac Trimmes- Thomas Burke/ Chris O'Brian

start: coil from PT & trimmers from Kennedys

Scope: stop: Zodiac Trimmers
| excludes: |Process of Zodiac
includes: |Kennedys, Trimmer heads, Operators, Engineers, Operations & Material

Project Goals: Measure: Current: Goal:
Cost reduction (£) per year -£300,000 -£125,000
Divert reduction % diverts 2.40% 1%
Chip rate /Average chips per Km| Every 340Km Change before chips
Expected Result: To lower the overall number of trimmer diverts and increase the trimmer life
Expected customer benefits: |Improve the delivery rate to customer and edge quality of the steel
Team members: Brad Godwin, Thomas Burke, Dan Nowell, Hywel cleaves

Risks/ Restraints Funding, Time, Resources, Trial costs
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Date: 3/2/2023

Suppliers  Inputs  Process Outputs  Customers 

Who supplies the

 process inputs 

What are the process inputs?

What are the major steps

in the process?

What are the Process

 Outputs?

Who recieves the Outputs?

Kennedys  New blades  Blade Reciepts  old blades  Zodiac 

Port Talbot  Incoming material  correct grade and product  trimmed/untrimmed coil CI

Link  Trimmed material  trimmed incoming width  head rebuild  End customer 

Zodiac Entry  Incoming width and weld  input the width and weld coil

Trimmers Trimmed width  trim the material 

Engineering  Head build and calibration 

SIPOC Worksheet  Project: Trimmer Diversion improvement 


image6.png
KPIV's

Process Map

Schedule Info
Campaign? (MA/GP/FF)
Weld

KPOV's

Incoming Coil

Width — Incoming
Grade

Gauge

Shape

Weld position

Width — Incoming
Grade

Gauge

Shape

Weld position

Preparation

Trimmer settings
Customer spec
Steering
Operator action

Trimmer settings
Customer spec
Steering
Operator action

Trimmed product
Edge scrap
Weld tracking

Trimmed product
Edge scrap
Weld tracking

Exit

Packing
Scrap disposal
Weld removal

Packing
Scrap disposal
Weld removal

Exit Bay

Despatch





image7.png
] ]

Weldng Sequence, Grades Trining 3\
Trmming operatingy, widn \ Experience 5
Blade change procedyre Gauge A Complaicent
Trmming sequence Tammer lade condon 10 Contdence - Loopigtming ot
Cuttotear ratio Incoming width Wanning \
Double Notch 2 Shape Timeto dojob
Speed Birdnesting-baller chynges 4
Product
Eftect
FE—
>2% Failure
Ballervs. exit speed
Tension eveller
Temper Wil Elongation Hotor on the baller - Birgnesting”
Incoming widh and gaugé Baler conditon
Snudber 7 Scraponte 6
Spal / Notcher
Weldtacng 7/ Line condition
Confined - Baller Gap and overlap refegénce 9 Buid qualty-blade/ 1
Shadow board Blade reference | Hachine referencing
Noise Blade thickness / Blade conditon §
T easra Tommer cycle timg Steering
Visibilty Looper time/percéntage Cleanliness
Cleaniiness Line Spesa Carbon Stck

Trimmer width, iasme




image8.png
lmpact

Low

Easy





image9.emf
 5 Why Analysis -  Causes of Fault    (Working Document)

NB: Not restricted to 5 Steps - as appropriate for circumstance - add extra if needed

If more than one probable reason or cause, additional sheets can be used. In this case, reasons and causes to be numbered for clarity

Preventive or Corrective Actions to be listed (or separate action plan / relevant documents referenced) against each cause where appropriate

This format can be used for investigating Root Cause of occurrence of problem, and also for Root Cause of reason for escape from the area for the case of a customer reject

Actions

Who When

Comments

Dog Leg Welds 

Causes

Why did this occur?

Entry not welding the strip central  Investigate at the entry on the ussues 

with welding the strip central 

BG WK 16 Went down to the entry and they 

explained that it is difficult to see the 

strip with the current lighting 

conditions 

Why ?

Poor lighting at the welder 

Why ?

Not enough room to install any lighitng Investiagte new ways of having 

lighting in the welder to be able to 

see the strip

DY

Wk 17

Small strip lighting is smal enough to 

be installed 

Why ?

Lighting wasn’t installed when welder was first installed  install new lighting in the welder  DY

DD

New lighting installed and working okay 

TSSP UK  STRUCTURED  5  WHY  FORMAT



Description of Problem / Issue / Fault

Reason for Problem  / or Reason for Escape

Over the last 3 months there has been an increased amount of trimmer reworks due to "Dog Leg Welds". This causes one side of the notch to be larger that the 

other causing the trimmer heads to crush the strip and having the potential to cause a strip break. 

Works Area: ZODIAC Trimmers  Owner: Bradley Godwin Date: 

Fault Title : Trimmer Reworks for dog leg welds 

Reference to any associated  8D, QIR; etc.  



Page    1  of    1


image10.png
2000

Count

1000

Pareto Chart for Reason

Defect

Count
Percent
Cum %

.
"

600
261
261

o

560
244
505

183
68.8

o
- o
o @@
S
210 192 192
95 84 84

784 86.8 951

o

112
49
1000

40

20

Percent




image11.png
300

200

Count

Defect

Count
Percent
Cum %

Pareto Chart for Grade

P »° & ,&«h
126,50 5585 5141 4515
411 182 167 147
411 593 76.0 907

&

2875
93
1000

40

20

Percent




image12.png
Reproducibility 0.00014 0.00

Operator 0.00014 0.00
Part-To-Part 6.50769 99.97
Total Variation  6.50944 100.00

Study Var $Study Var

Source StdDev (SD) (6 x SD) (¥s5v)
Total Gage RiR 0.04189 0.2513 1.64
Repeatability 0.04016 0.2409 1.57
Reproducibility 0.01193 0.0716 0.47
Operator 0.01193 0.0716 0.47
Part-To-Part 2.55102  15.3061 99.99
Total Variation 2.55136  15.3082 100.00

Number of Distinct Categories = 85

Gage R&R for Results




image13.png
Gage R&R (ANOVA) Report for Results
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Trimmer Meterage Trial

Project Leaders: Liam Hook, Seb Altus
Trial Start: August 2019

Problem Statement: Chipped blades accounted for 560 tonnes of rimmer failures
between May 2018 and June 2019, costing the business £13,927.

“Trial Objective: Trimmer blades are currently run unti failure. By implementing a
meterage system, blades vill be changed before faiure reducing overall impact and
potentially saving the business £11,14176 (Based on 80% reduction).

Primary Metric: Trimmer rejections ue to chipped blade

ColllDCoillD Meterage  Dominant
1 2 (km) Grade

04876 05184 126858 30XX (65%)
96034 96227 305932 30XX (94%)
96229 96407 27259 30XX (98%)
96407 96853 663149 30XX (60%)
1813 12003 254665 30XX (27%)
19125 19764 971071 30XX (52%)
241224838 985370 _30XX (56%)

Table 1: Number of Kilometers rolled between chipped blade occurrences

“Trial Plan:

1. Data has shown that on average, chipped blades are generated for every
555k rolled.

2. On average, the higher the amount of 30XX material rolled the quicker the
failure

3. Based on this, a meterage system is to be put n place ensuring the trimmer
blade is changed based on the poorest performer, which would be around every
275km.

4. An alamis fo be put in place to signal the need for change, and the turret
fotation vill be expected {o take place at the next available finecoi as to not
impact normal production
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STEEL T

Scrap Over/Under Trial

Project Leaders: Liam Hook, Seb Altus
Trial Start: August 2019

Problem Statement: Scrap Over/Under Chute contributed to 639 tonnes of trimmer
failures between May 2018 and June 2019, costing the business £15,891.93

“Trial Objective: Currently a gap between the timmer blade and the scrap guide is
present above and below the quide, allowing tin pieces of scrap to divert over or
under the chute. Using a esign seen at CAPL, a smal adjustable additon to the guide
can be added 1o eliminate the gap thus reducing the amount of ejections potentialy
saving up to £12.713.

Primary Metric: Trimmer rejections due to scrap over/under chute

Figure 1: Zodiac Set Up. Figure 2: CAPL Set Up

Basic Description

“The design will be simiar to that of CAPL, see above, i that an adjustable extension
will be added to the trimmer guide in orde o bridge the gap between the blade and the
quide. This wil prevent thin pieces of scrap from going overlunder the guide resuiting in
ejections for overiunder chute.
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Process name: Trimmers  Process Owner: Brad Godwin
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Trimmers meterage tracker
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Last change of blade head 1:22/03/2023 23:45:39
Last change of blade head 2:14/03/2023 17:13:18
Last change of blade head 3:21/03/2023 09:38:53
Last change of blade head 4:15/03/2023 17:44:58

Heads on currently: 2 and 3
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Year Month  Tonnes Produced  Tonnes Diverted Percentage diverted 

2022 1 37582 952 2.53%

2022 2 41937 1058 2.52%

2022 3 39427 832 2.11%

2022 4 40228 1123 2.79%

2022 5 39338 1782 4.53%

2022 6 37253 870 2.34%

2022 7 40831 933 2.29%

2022 8 41123 1009 2.45%

2022 9 48468 1672 3.45%

2022 10 37508 478 1.27%

2022 11 41254 678 1.64%

2022 12 30258 1034 3.42%

2023 1 40365 514 1.27%

2023 2 38956 236 0.61%

2023 3 38961 314 0.81%


