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This report reflects on a project with an initial goal to improve Timet Waunarlwydd's peeling process measuring capabilities. It focuses on three machines', Bar Peelers, and the goal of data collection and real-time diameter measurement display at each machine. The main goals were to display the diameter measurements of incoming unpeeled bars and the outgoing peeled bars, making the measurements available to operators in real-time so they could perform adjustments to the machines, and secondly, to track and store the data so the process capabilities of the rolling stage could be analysed. The data gathered would be used to determine the greatest amount of material that each machine could remove in a single pass to alleviate inefficiencies in the process, such as the two-stage peeling process. 
The project was a component of the business's "OnePlan" strategy, which involves senior leadership and staff members from all divisions coming up with ideas for and carrying out cost and process saving projects. Due to a change in personnel, the ownership of the project was changed. This led the project to be restarted by the new Manufacturing Engineer with a new team, timeframes, and objectives.
Six weeks into the project, the scope of the project was increased to include the integration of PlantRun software to each machine. This change in scope required a revision to the project plan. Using both original and updated Gantt charts, found in the Project Plans, the report assesses the project's management, workload distribution, communication efficacy, and time management. Researching and applying relevant theory on time management, project management principles (including the Iron Triangle), and communication methods, the report looks at discusses scope changes, the project manager's competency, and the need for a communication plan to run a successful project.
The report outlines that the project had some success, with measurement equipment integrated at each machine and functioning displays for the measurements created, despite early difficulties and scope extensions. On the other hand, the report goes on to show insufficient prioritisation caused delays, limited knowledge and competency caused lack of focus on tasks that required additional work, and finally absence of a communication plan caused slow response to problems that were encountered which further increased time management issues. The project served as a reminder of the value of strategic communication, capable project management, and efficient time management. Lessons learned and suggestions for future projects are included in the report's conclusion, which emphasises the importance of ongoing education and development of project management techniques.
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The project this report reflects on was undertaken at the Waunarlwydd plant of Timet UK. Timet UK is the UK part of the global titanium production company Timet. 
Timet UK Waunarlwydd is a Titanium Mill located in Waunarlwydd Swansea, that specialises in bar, sheet, and plate products, of different alloys and grades. The project that this report will discuss related to a process improvement project for the Bar Section of the plant. Timet Waunarlwydd processes billet and bar stock to peeled/polished bars ranging from 16-110mm diameter. 

The Bar Section of the Waunarlwydd site is split into two sections, rod rolling and rod finish. Within rod finish, rolled straight bars are processed to their final size, using bar peeler and/or polishers, cut to a final length, IDs are applied, and all bars are visually and internally inspected for defects before they are shipped. 
The Rod finish area currently has three Bar Peelers, named BP1, BP2 and BP3. Each of the peelers has a set size range of diameters that it can process. BP1 processes the larger diameter (50-110mm), BP2 the intermediate sizes (25-65mm) and finally BP3 peels the small diameter products (16-35mm). As shown, there is overlaps in the peel sizes across the three machines, which offers flexibility and increases the capability within the process route.

Each batch of material is accompanied by a Process card (Traveller) which outlines each process step and provides the dimensions/tolerances. For peeling, the Traveller will list the peeled size required and provide a tolerance range for that peeled size. The tolerance range varies from customer to customer, some allowing top/bottom tolerances and some only top tolerances.
When a batch of bars is loaded at one of the peelers for peeling, the operator manually measures the diameter of one of the rolled bars using a calibrated micrometre. This measurement is recorded in a book at the machine workbench. The operator sets the machine up to peel, sets the peel size to the diameter required and performs a test peel on the end of the first bar. This test diameter is manually measured by the operator, to check if the machine is set correctly. If the peeled diameter is correct, the peeling process is started. The operator is required to measure all bars after they have been peeled. The operator should perform this measurement on every bar after it is moved on to the unloading bed. Due to issues with the machines and wear on tool tips, this post peeling measurement is required to track if the machine has stayed on size, and the wear rate of the peeling tips used. The delay in the measurement has led to rework and quality issues for batches. The peeled diameter measurement is also recorded in the same book as the rolled diameter measurement.

[bookmark: _Toc167310518]Project Background

The project that this report will reflect on, aims to improve the measurement capability of the peeling process at the three machines, creating a means for the operator to view real time measurement of the incoming and peeled diameter of the bars. Secondly, capture and store both diameter measurements. The data gathered will be used to assess the process capabilities of the rolling stage, by comparing the diameter outlined in the traveller versus the actual diameter, this is beneficial to other projects being run within the Bar Section. Another vital use for the data will be to highlight the max amount of material each machine is able to remove in one pass. Two stage peeling requires additional steps to be added to the Traveller, increases process times and decreasing productivity. 

At Timet Waunarlwydd, process improvement and cost saving projects are reviewed as part of the company “OnePlan” meetings. Senior leadership, working with employees from every department of the company, brainstorm ideas on potential projects. The chosen ideas are distributed to an owner with the required skills to complete the project. The project for this report, was distributed to the Manufacturing Engineer of the Bar Section, as it is within their area. 

Part of this project was started initially by the predecessor of the area Manufacturing Engineer (report writer). Measurement devices were sourced, purchased, some fit to machines but the means of displaying the measurements and data capture of the system was not completed before the previous project owner left the business. The previous project owner did not complete a hand over before leaving the business, nor leave any plans or data available. The project was essentially started from scratch, a new team formed with new timelines and goals.    

[bookmark: _Toc167310519]Project Plan 

An initial project plan was developed when the project was first assigned. After 6 weeks, the scope of the project was changed, so a revised plan was created following this change. Below you will find the first plan and the revised plan, highlighting the change in scope and deliverables for the project. 
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1. Project Overview
1.1. Project Name:
Bar Peelers Diameter Data Capture 
1.2. Project Description:
Development Method of Measuring, Displaying and Storing Captured Data for analysis.
1.3. Objectives:
- Install measuring devices to machines
- Create viewable display of readings for operator 
- Store captured data to site database for analysis
1.4. Stakeholders:
- Project Sponsor: Ian Davies (Business Unit Manager)
- Project Manager: Harley Oulton (Manufacturing Engineer)  
- Manufacturing Team, Production Team 
1.5. Deliverables:
- Ingoing/Outgoing Diameter Measurements  
- Display for measurements, that operators view
- Data stored on site EBR system
2. Project Scope
2.1. In-Scope:
- Implementation of measurement devices
- Development of displays for operators 
2.2. Out-of-Scope:
- Auto adjustment of machine peel size using measurement readings.
- Displaying reading on the machine control panel
- Major modifications to existing infrastructure
2.3. Assumptions:
- Laser Micrometres previously purchased will be used 
- New computer required at each machine
2.4. Constraints:
- No assigned budget, all costing and purchases must be approved
- Project completion deadline in 6 months
- Limited downtime allowed for installation
3. Project Organization
3.1. Project Team:
- Project Owner: Harley Oulton 
- Electrical Engineer: Nick Watts 
- IT Specialist: Matthew Harris
3.2. Governance:
- Bi-Weekly project reviews as part of “OnePlan” 
4. Project Schedule
4.1. Milestones:
- Micrometres installation: Month 1 
- Development display for reading: Month2
- Development of data collection system: Month 2 
- Implementation of data collection system: Month 3 
- Testing: Month 4 
- Project completion: Month 6
4.2. Work Breakdown Structure (WBS):
1. Micrometres installation
· Locate remaining laser micrometres
· Machine preparation
· Design/Engineer support to mount if required 
· Install device
· Initial calibration
2. Development Display for readings
· Purchase hardware 
· Install hardware at each machine 
· Add PC to network
· Install software
· Create visual display using software
3. Development of data collection system
· Write engineering proposal 
· Source contractor to develop system 
· Receive quote for work 
· Purchase order
· Delivery date coordination
4. Implementation of data collection system
· Development completed 
· Agree date for release of machine 
· Contractor on site to complete work
5. Testing
· Perform trials
· Calibrate lasers if required 
· Modify measurement display if required
6. Project completion
· Performance reporting 
· Documentation handover 
· Project Sign-off
4.3. Gantt Chart:
[image: ]
[bookmark: _Toc167308273]Figure 1: First Gant Chart
Each period relates to one week, and each colour a different phase of the project. 
5. Resource Plan
5.1. Resource Requirements:
- Measurement devices 
- Engineering designs
- Computer hardware 
- IT Support
- Specialist contractor 
- Electrical parts
5.2. Resource Allocation:
- Harley Oulton: 
1. Measurement devices (Phase 1)
2. Engineering designs (Phase 1)
3. Computer hardware (Phase 2)
- Nick Watts 
1. Specialist contractor (Phase 2+3)
- Matthew Harris 
1. Computer Hardware (Phase 2)
2. IT support (Throughout project)
6. Budget Plan
6.1. Cost Estimates:
- Device Procurement: £10,000 
- Engineering Costs estimates: £2,000
- Specialist Contractor: £5,000 
- Electrical Parts Estimate: £2,000
- Computer hardware: £3,000
- Contingency: no contingency as no budget outlined
7. Risk Management
7.1. Risk Identification:
- Risk 1: Purchase order approvals. Delayed or non-approved orders will delay delivery dates, risking the set completion date.
- Risk 2: Compatibility issues with existing system: Issues transferring the data from the measurement devices to EBR.
-Risk 3: Unexpected downtime during installation
7.2. Risk Mitigation:
- Risk 1: Seek agreement for all approval for any required costings
- Risk 2: Conduct a thorough compatibility assessment 
- Risk 3: Schedule installation during low-impact periods
7.3. Contingency Plan:
- Allocate additional time in the schedule for unforeseen delays
8. Communication Plan
8.1. Communication Methods:
- Method 1: Emails 
- Method 2: Meetings (in-person or virtual)
8.2. Communication Schedule:
- Regular Meeting
- Immediate communication for critical issues
8.3. Stakeholder Communication:
-- Bi-weekly project reviews (through “OnePlan”)
9. Quality Management
9.1. Quality Assurance:
- Bi-Weekly reviews
- Adherence to industry and company standards and best practices
9.2. Quality Control:
- Testing and validation of Micrometres functionality 
- Calibration checks
10. Monitoring and Reporting
10.1. Progress Monitoring:
- Bi-weekly project reviews 
10.2. Reporting:
- Reports created for every bi-weekly project review (4-Blocker presentation)
- Final project report upon completion
11. Change Management
11.1. Change Control Process:
- Formal change request procedure
 - Impact analysis and approval process 
- Documentation of all changes
12. Project Closure
12.1. Final Deliverables:
- Fully installed and operation measurement devices at each machine 
- Readable displays at each machine 
- Data is captured and accessible on EBR system
12.2. Evaluation:
- Post-installation evaluation meeting
- Collect feedback from operators and stakeholders
12.3. Closure Documentation:
- Final project report 
-Documentation handover 
- Project sign-off
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1. Project Overview
1.1. Project Name:
Bar Peelers Laser Measurement and PlantRun integration 
1.2. Project Description:
Development Method of Measuring, Displaying and Storing Captured Data, while also integrating PlantRun to each machine.
1.3. Objectives:
- Install measuring devices to machines
- Create viewable display of readings for operator 
- Store captured data to site database for analysis
- Integrate PlantRun to machine
1.4. Stakeholders:
- Project Sponsor: James Salisbury (Continuous Improvement Manager)
- Project Manager: Harley Oulton (Manufacturing Engineer)  
- Production Team, Engineering Team 
1.5. Deliverables:
- Ingoing/Outgoing Diameter Measurements  
- Display for measurements, that operators view
- Data stored on site EBR system
- PlantRun Integration
2. Project Scope
2.1. In-Scope:
- Implementation of measurement devices
- Development of displays for operators 
- PlantRun running at each Peeler
2.2. Out-of-Scope:
- Auto adjustment of machine peel size using measurement readings.
- Displaying reading on the machine control panel
- Major modifications to existing infrastructure
- Operator Training
2.3. Assumptions:
- Laser Micrometres previously purchased will be used 
- New computer required at each machine
2.4. Constraints:
- No assigned budget, all costing and purchases must be approved
- Project completion deadline in 6 months
- Limited downtime allowed for installation
3. Project Organization
3.1. Project Team:
- Project Owner: Harley Oulton 
- Electrical Engineer: Nick Watts 
- IT Specialist: Matthew Harris
3.2. Governance:
- Bi-Weekly project reviews as part of “OnePlan” 
4. Project Schedule
4.1. Milestones:
- Micrometres installation: Month 1 
- Install display hardware: Month 2
- Development of data collection system: Month 2 
- Implementation of data collection system: Month 3 
- PlantRun integration: Month 4
- Testing: Month 5
- Project completion: Month 6
4.2. Work Breakdown Structure (WBS):
1. Micrometres installation
· Locate remaining laser micrometres
· Site preparation
· Design/Engineer support to mount if required 
· Install device
· Initial calibration
2. Install display hardware
· Purchase hardware 
· Install hardware at each machine 
· Add PC to network
· Install software
· Create visual display using software

3. Development of data collection system
· Write engineering proposal 
· Source contractor to develop system 
· Receive quote for work 
· Purchase order
· Delivery date coordination
4. Implementation of data collection system
· Development completed 
· Agree date for release of machine 
· Contractor on site to complete work
5.PlantRun integration 
· Validate machine IP addresses on network
· Source list of data tags 
· Create missing tags, if required 
· Teams meeting with PlantRun 
· PlantRun on site to complete set up 
6. Testing
· Perform trials
· Calibrate lasers if required 
· Modify measurement display if required
· Test PlantRun settings and usability 
6. Project completion
· Performance reporting 
· Documentation handover 
· Project Sign-off
4.3. Gantt Chart:
[image: ]
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Each period is one week, and each colour a different phase of the project.
5. Resource Plan
5.1. Resource Requirements:
- Measurement devices 
- Engineering designs
- Computer hardware 
- IT Support
- Specialist contractor 
- Electrical parts
5.2. Resource Allocation:
- Harley Oulton: 
· Measurement devices (Phase 1)
· Engineering designs (Phase 1)
· Computer hardware (Phase 2)
· Specialist Contractor (Phase 2+3)
- Nick Watts 
· Specialist contractor (Phase 2+3)
- Matthew Harris 
· Computer Hardware (Phase 2)
· IT support (Throughout project)
6. Budget Plan
6.1. Cost Estimates:
- Device Procurement: £10,000 
- Engineering Costs estimates: £2,000
- Specialist Contractor: £5,000 
- Electrical Parts Estimate: £2,000
- Computer hardware: £3,000
- Contingency: no contingency as no budget outlined
7. Risk Management
7.1. Risk Identification:
- Risk 1: Purchase order approvals. Delayed or non-approved orders will delay delivery dates, risking the set completion date.
- Risk 2: Compatibility issues with existing system: Issues transferring the data from the measurement devices to EBR.
-Risk 3: Unexpected downtime during installation
-Risk 4: Machines not networked: Extra work that will have to be factored in if required. 
-Risk 5: Missing data tags: Extra work that will have to be factored in. Will be required if any machine is not already networked.
7.2. Risk Mitigation:
- Risk 1: Seek agreement for all approval for any required costings
- Risk 2: Conduct a thorough compatibility assessment 
- Risk 3: Schedule installation during low-impact periods
- Risk 4: Conduct network test to locate machines on network at start of project
- Risk 5: Conduct network test to locate machines on network at start of project. If any missing, gather data tags existing on other machines and create standard. 
7.3. Contingency Plan:
- Allocate additional time in the schedule for unforeseen delays
8. Communication Plan
8.1. Communication Methods:
- Method 1: Emails 
- Method 2: Meetings (in-person or virtual)
8.2. Communication Schedule:
- Regular Meeting
- Immediate communication for critical issues
8.3. Stakeholder Communication:
-- Bi-weekly project reviews (through “OnePlan”)
9. Quality Management
9.1. Quality Assurance:
- Bi-Weekly reviews
- Adherence to industry and company standards and best practices
9.2. Quality Control:
- Testing and validation of Micrometres functionality 
- Calibration checks
10. Monitoring and Reporting
10.1. Progress Monitoring:
- Bi-weekly project reviews 
10.2. Reporting:
- Reports created for every bi-weekly project review (4-Blocker presentation)
- Final project report upon completion
11. Change Management
11.1. Change Control Process:
- Formal change request procedure
 - Impact analysis and approval process 
- Documentation of all changes
12. Project Closure
12.1. Final Deliverables:
- Fully installed and operation measurement devices at each machine 
- Readable displays at each machine 
- Data is captured and accessible on EBR system
- PlantRun integrated and functioning correctly
12.2. Evaluation:
- Post-installation evaluation meeting
- Collect feedback from operators and stakeholders

12.3. Closure Documentation:
- Final project report 
-Documentation handover 
- Project sign-off
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The main aim and objective of this report will be to assess the successes or failures of the project, by tracking how the project was managed, how effectively the workload was shared among the project members, and the effectiveness of the communication between the project members. The original Gant chart and any revised Gant Charts, with updated completion times/dates of tasks will be discussed to evaluate how successful the project teams time management was throughout. 
Factors that effected the project, such as how the change of scope effected the project outcome from the beginning, or the competency of the project manager will be highlighted. 
Relevant theory will be researched and analysed to form the basis for the analysis made in this report. 

Following the analysis of the project, improvements and enhancements will be suggested, also any takeaway points of learning that will be valuable for future projects. 

[bookmark: _Toc167310523]Theory

Time management is a broad term that relates to the process of dividing a project into several specific activities. These activities, or tasks, are scheduled and priorities are set, to effectively accomplish goals within a timeframe (M. L-A, 2012 pg.4). By creating priorities and an order that tasks are completed “an individual obtains control over the timing and content of what he/she does” (M. L-A, 2012, pg.5). 
The skills required for efficient time management are debated over, with different behaviours and skills listed. Shipman (1983) suggests that there are six principles that constitute good time management, goal and priority setting, structuring and scheduling time for each activity appropriately, self-awareness, improving personal effectiveness and efficiency, and final scheduling relaxation time. More recently, Kelly (2002) characterised time management skills as organising, making lists, goal setting, reducing tasks into smaller parts and evaluating a schedule routinely. 
A key skill listed by M. L-A, Shipman and Kelly, is goal setting. Building further on this, goals that are set must be evaluated to determine which are most important so that other are scheduled after or around them, which is defined as prioritising (Crutsinger, 1994). By prioritising important tasks, this allows a project to run more smoothly. Tasks that are part of the Critical Path, or contribute to the critical path, should be prioritised so that the project can progress. If the completion of these tasks is blocked or unable to progress, the project manager must transfer the priorities to the next task, until the previous task is able to progress. This form of time-flow technique was first outlined by Ivy Ledbetter Lee (1877-1934), shown below. 
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[bookmark: _Toc167308275]Figure 3: Time Flow Chart (George D, 2012, pg.52)

In project management, the “Iron Triangle, also sometimes referred to as the Triple Constraint, or the Project Management Triangle” (Pollack J, 2018, pg.527) is a main concept regarding project success. It relates to three main performance criteria, for example, time, scope and cost, and the relationship between them.  Barnes’ Iron Triangle was the first to suggest three criteria as a means of evaluating project success but listed performance in place of scope (ALBERT, M, 2017, pg.796). To expand on these three criteria and their measure of success, time relates to if the project is delivered on or ahead of schedule, if the project was within budget is a measure of cost, and if an agreed scope/quality was achieved. Each of the three criteria, influence the success of the others. A change or movement in one, due to a change in customer demands/requirements, puts pressure on the other criteria (Pollack J, 2018, pg.527). An expression for this is sometimes used “good, fast or cheap – pick two” (van Wyngaard et al., 2012, p. 1993). For a project to be successful, the Iron triangle must be effectively managed. 
As research and understanding of the topic of project management has increased and developed, additional criteria have been added to measure project success, such as stakeholder satisfaction (ALBERT, M, 2017, pg.796). For this report, the author will focus on the time, cost and scope as their Iron triangle criteria. 
As discussed previously, each of the criteria are linked. For example, by increasing scope without adjusting time or cost, the success of the project can be compromised. 

The next area of theory to be assessed is the competency of the project manager leading the project and how that effects the overall success of the project. The International Project Management Association (IPMA) state that “competencies comprise the practical application of knowledges, skills, and abilities to achieve desired outcomes” (Ochoa Pacheco P, 2023), while the Project Management Institute (PMI) “defines competencies as the capability to carry out activities within a portfolio, program, or project setting that yield anticipated results based on established and accepted standards.” (Ochoa Pacheco P, 2023). 
Competency skills are split into two different types, hard and soft. Hard skills, “knowledge, leadership, decision making, teamwork, negotiation, conflict management, customer relationship, interpersonal relationships and time management” (Jeferson, 2023), and soft skills such as human and social skills (Brière et al., 2015). 
One aspect of improving competency “is the need for project managers who are committed to self-development and continuous learning” (Jeferson, 2023)

The final area of theory to be discussed related to the role of communication management in project management. The PMI state that “communication is key in project management” (Jeferson, 2023). Communication within a project takes many forms, from oral and written, both informal and formal. Effective communication can motivate, avoid mistake, build confidence, manage uncertainty, as stated by Clarke (1999). 
A communication plan is vital for a project to flow currently, be this in the form of weekly team meetings or updates. These meetings allow for the progress of tasks to be tracked effectively, and any issues that have occurred to be addressed rapidly. Although Galvis Ardila, Y states that “It is not enough to make a communications plan, because this remains in the tactical level and its execution becomes poor and uninteresting” (2023), communication must be managed strategically to add to the project success. Without correct management, optimal development of projects is restricted by inconveniences that arise (Galvis Ardila Y, 2023). 
Communication skills are vital in project management, but also equally as vital to manage the information flow with a planned and systematic manner (Mike J, 2021).

[bookmark: _Toc167310524]Conclusion and Reflections

As discussed previously, the scope of the project was changed 6 weeks after the project was started. The new scope for the project greatly expanded the work required to be completed. The addition of PlantRun integration to each machine, along with integrating the measurement devices, more than doubled the required work of the project. While the scope of the project was increased, the time to complete was not increased. The due date of April 2024 remained constant. As stated by Pollack J, an increase or change in one criterion puts pressure on the other criteria (2018, pg.527). The due date of the project has past at time of writing this report (May 2024), and the project is still yet to be completed. The remaining work of the project being work relating to the additional scope added, the PlantRun integration. No budget was set for the project, all costs being attributed to variable costs only requiring approval, has allowed some flexibility, but the remaining work is unable to be progressed quicker by additional funding. The first scope of the project was completed on time, the measurement devices are integrated and displays for the operator are in operation. 
The change in scope has also required new members to join the project. While this may have been foreseen at the onset of the project, the limited knowledge and experience of the project manager at the inception of the project, hindered this. The project was initiated only 2 weeks after the project manager changed position from a Mechanical Fitter to a Manufacturing Engineer. The work required for the project for most tasks and phases, required an understanding or knowledge of electrical engineering and parts, an area the project manager was not trained in. The PM relied heavily on the Electrical Engineer to assist with these tasks and help communicate to contractors what was required for these tasks. Similar projects have been undertaken in other areas of the plant, which were PM’ed by the electrical engineers of that area. If the project was restarted, the Electrical Engineer would be better suited for the role as PM as their “competencies comprise the practical application of knowledges, skills, and abilities to achieve desired outcomes” (Ochoa Pacheco P, 2023).  This project has been a good learning experience for the PM and has allowed for self-development of their competencies in required to project management. 
No communication plan was created at the onset of the project between the members of the team. The team relied on the Bi-Weekly OnePlan meeting to communicate progress. This lack of weekly updates created issues when problems arose, as the team did not react quickly to solving them, which had a knock-on effect to task completion times. This mirrors the statement made by Galvis Ardila Y that “without correct management, optimal development of projects is restricted by inconveniences that arise” (2023). In the future, using the experience gained from managing this project and being a member of other projects, the PM has seen the benefit of weekly meetings to progress a project successfully, and will include one in their next opportunity to PM. 
Finally, the time management of the project was not successfully managed. Tasks that should have been completed sooner were not prioritised. Task required for the implementation of PlantRun were not prioritised sooner in the project, and as such were left too close to the end of the project. Additional tasks were required that were not initially factored into the Gantt Charts. Network ports were required to be added to each of the machines following the task to validate their network IP, as they were not already connected to the company network. This task required 4 weeks to complete, pushing back the creation of data tags. The creation of data tags was incorrectly allocated time, and the availability of the team member creating the tags slowed progress. When these tasks required more work and time than initially planned, there was not enough contingency time remaining to complete before the due date, leading to missed deadlines. If the PM had followed the Time Flow chart outlined by Ivy Ledbetter Lee, these tasks would have been started sooner, and when the completion blocked, the priorities moved to the next tasks, before returning to the previous task when the block removed. Again, this issue relates back to the PM lack of knowledge on what was required to complete the work, and the continued focus on completing the original focus of the project, before pivoting to the new scope. In hindsight, the some of the tasks for both scopes could have been completed in parallel. This is another learning opportunity for the PM for future projects. 
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