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Introduction

In the realm of modern project management, the ability to seamlessly coordinate complex
endeavours such as the construction of a mine water treatment plant requires both technical
expertise and a comprehensive understanding and application of diverse project management
techniques. This report examines the development of such a project, serving as a practical
demonstration of various methodologies and strategies employed to ensure its successful
execution. The focal points of this report encompass a wide spectrum of project management
features, each contributing to the holistic management of the endeavour.

A thorough construction network diagram and Gantt chart will be meticulously
crafted to define individual activities and determine the critical path, providing a roadmap for
project implementation and resource allocation. Communication plays a pivotal role in
project management, it will be scrutinised, emphasising its significance in fostering synergy
among stakeholders, mitigating misunderstandings, and ensuring alignment with the
construction objectives of the mine water treatment plant.

An assessment of potential risks inherent in the project is conducted, accompanied by
a strategic discourse on risk mitigation techniques. Various methodologies for risk
management are explored, offering insights into proactive measures to safeguard project
outcomes.

The cost implications of individual activities and the cumulative expenses of the
entire project will be analysed, shedding light on the financial dimensions of project
execution, and providing a basis for informed decision-making. Through the application of
crash costing techniques, efforts are directed towards compressing the project timeline,
demonstrating the pragmatic utilisation of resource optimisation strategies to expedite the
project delivery without compromising quality.

Anticipating the transition from project completion to operational phase,
considerations regarding project handover are reflected upon, highlighting the importance of
seamless knowledge transfer and stakeholder engagement in ensuring sustained project
success.
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Project Network Diagram

Activity D(L(';aﬂc)’”
- . - . ays,
The mine water treatment plant activities table is shown in 0-A 5,,
figure 2. The network diagram, shown in figure 3, visually A-B 10
represents the sequence of activities and their durations required E:E 2
to complete the construction of the water treatment plant. By CE =
mapping out the relationships between different project tasks, D-E 7
dependencies, and durations, this diagram provides a E-F 16
comprehensive overview of the project schedule and critical ;ﬁ 252
path, which is shown in red. H-l 7
1-J 5
Figure 1 is an example that helps in explaining that each H-K 8
activity is represented by a node, and the arrows between nodes K-L 5
indicate the sequence in which the activities must be completed, = =
the duration of each activity is shown next to the arrow. The M-N 15
float, forward and backward pass is shown within the node as N-O 1
well as the activity (Mujumdar & Maheswari, 2019).. By o-P 2
. . . ep - .- Q-pP 2
following the flow of activities and identifying critical paths, N-Q s
project managers can effectively allocate resources, monitor N-R 5
progress, and mitigate potential delays or bottlenecks. 'F‘:_? 280
ST 8
T-U 15
U-v 10
U-w 12
Float Node W-X 13
W-Y 15
Forward Backward o >
Pass Pass Duration Y-AA 3
Z-AA 3
AA-AB 5
5-AC 15
AC-AD 10
AB-AE 12
. AD-AE 12
Activity AE-AF 5
AF-AG 1
Figure 1 - Network Diagram Node Example AG-AH 21
AH-AI 3
AH-AJ 8
Al-AK 1
Al-AK 1
AG-AL 15
AK-AM 3
AL-AM 3

Figure 2 - Network Diagram Activities

5 Applying Project Management Techniques



Applying Project Management Techniques

Figure 3 - Project Network Diagram
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Gantt Chart

A key aspect to a successful project is in the planning, it is often the first thing that is
considered. The proposed project schedule is presented in figure 4 in the form of a Gantt
chart. The Gantt chart lists all the activities within the construction of the mine water
treatment plant. It also lists how long each of the activities will take in number of days as
well as dates for starting and finishing each task. The initial project schedule spans over 11
months however a tolerance of +/- 10% has been set.

D [TaskName

Duration[Start atr2 2024 Qs 20 a4, 2024 atr1, 2025
Mar apr nay i a aug sep oat Nov Dec in

1 |Pre-CondtionSurvey  Sdays MonOI/03/24 | pumt

2 10days Mon 11/03/24 1 '

3 age 2days Mon11/03/24 "

4 Jdays Wed 13/03/24 -

5 | Vegetation Clearance  7days Mon 18/03/24 —

6 | Excavation Works 16days Wed 27/03/24 " 1

7 | Construct Piles 22days Thu 18/04/24 ¥ 1

8 |Curing Sdays Sat18/05/24 —

9 | Ground Floor Slab Tdays Fri 2/05/24 » '

10 | Curing Sdays Tue04/06/24 =

11 | Sump &Pinthinstal  8days Mon 10/06/24 [ 1

2 | Curing Sdays Thu 20/06/24 —

3| Erection of Structure 27 days Thu 27/06/24 " .

14 | Cladding 15days Mon 05/08/24 [ |

15 | GeneratorDelivery  1day Wed04/09/24 ]

16 n 2days Thu 05/09/24 "

17 all Bdays  Mon 26/08/24 ' ]

18 Sdays  Mon05/08/24 ]

19 s 20days Mon 05/08/24 [ 1
20 | Shuclge Tank & Dry Cake Bdays Mon 02/09/24 . 1

Storage Install

21| Main Pipes Install 15days Mon 02/09/24 [ 1
22 | Ske Lighting install 10days Mon 23/09/24 [ 1
23 | Instrumentation Install  12days Mon 23/09/24 [ i
24 | Small Bore Pipework  13days Wed 09/10/24 [ 1
25 | Containmentinstall  15days Mon07/10/24 . 1
26 20days Mon07/10/24 [ 1
27 3days Mon04/11/24 -
28 Sdays Thu 07/11/24 o
29 15days Mon 02/09/24 [ 1

30 10days Mon 23/09/24 [ '

£ 12days Mon 18/11/24 [ 1

32 n Sdays Mon09/12/24 =

3| Swap Generator &ONO 1day  Mon 16/12/24 n

Harmonic Survey 21days Tue 17/12/24 "

5 | Welfare Facilties Remov. 3days  Tue 12/01/25

36 | Training 8days Mon13/01/25

7| Demobilisation lday Frl 24/01/25 [
38 | AsBuik Documentation 15days Mon 06/01/25 I 1
39 | Handover 3days Mon27/01/25 [

Task r 1 Manual Task " 1 Stat-only C Deadine +
Project: Mine Water Treatment | spit Ouration-cnly Finish-only 1 Progress
Date: Mlon 26/02/24 Milestone . Inactive Miestone Manual Summary Rollup e— Extemal Tasks Menual Progress —
Sumimary "1 Inactive Summas Manual Summary "1 Extemal Miestone

Page 1

Figure 4 - Project Gantt Chart
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Role of Communication

Managing a project such as the construction of a mine water treatment plant has many
technical challenges. The managing of multiple contractors of various skills and trades
requires highly effective communication to ensure coordination, collaboration, and successful
project delivery.

Communication is essential for coordinating the activities of multiple contractors
working on different aspects of the project from mechanical, through to civils and electrical
as well as building confidence and trust with all contractors (Doloi, 2009). Clear
communication channels are required to ensure that each contractor understands their role,
responsibilities, and timelines, preventing conflicts and overlapping work. Construction
projects often have tight schedules, without much slack time so effective communication is
crucial for keeping the project on track. Regular updates on progress, potential delays, and
schedule adjustments allow project managers to make informed decisions and allocate
resources efficiently. Regular progress reports, meeting minutes, and formal documentation
of contractual agreements help mitigate risks and provide a record of project activities to the
stakeholders.

Clear communication of standards and expectations regarding quality are essential to
ensure that all contractors adhere to the project's quality standards (Parker, et al., 2017).
Regular inspections, feedback loops, and reporting mechanisms help identify and address
quality issues promptly. Construction sites are inherently risky environments, as multiple
contractors are working together on site with heavy machinery, increased height hazards,
unstable structures, and hazardous materials. Effective communication is vital for ensuring
safety compliance among contractors. Clear safety protocols, hazard assessments, and
emergency procedures need to be communicated and enforced consistently through the
project as new hazards present themselves.

Construction projects often encounter changes due to unforeseen circumstances,
design modifications, client requests, or general project changes. Effective communication
channels allow for the timely communication of change orders, approvals, and any associated
impacts on the project schedule and budget. Any deviations from the original plan are clearly
communicated to ensure client satisfaction (Saxena & McDonagh, 2022).

With multiple contractors involved, conflicts are bound to arise, whether due to
differing opinions, competing priorities, or resource constraints. Effective communication
skills are crucial for resolving conflicts diplomatically, finding mutually acceptable solutions
to maintain a positive working relationship among contractors (Zulch, 2016).

Effective communication fosters a culture of knowledge sharing and continuous
improvement among contractors. Lessons learned from past experiences, best practices, and
innovative ideas can be shared to enhance the overall performance and efficiency of the
project.
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Program Evaluation and Review Technique (PERT) Analysis

The PERT analysis will examine the network of critical path activities involved in the
constructing the water treatment plant, their estimated durations, and the dependencies
between these activities. By applying the principles of PERT, the critical path is identified
which represents the sequence of activities with the longest duration and determines the
minimum project duration. Critical activities are those that, if delayed, would extend the
overall project duration. By analysing the estimated durations of each activity and their
interdependencies, the overall project schedule can be evaluated and opportunities to
streamline workflow, optimise resource allocation, or minimise project duration can be
identified. The identified non-critical activities can be fast-tracked or crashed to achieve a
balance between project time, cost, and quality objectives.

PERT analysis enables us to assess the impact of uncertainties and risks on project
schedule and identify contingency plans to mitigate potential delays. Activities with well-
defined contingency plans may be considered less risky compared to those without adequate
risk mitigation measures in place. By considering optimistic, pessimistic, and most likely
time estimates for each activity, the project risks can be managed and better anticipated. If
there is significant variability between the optimistic, most likely, and pessimistic time
estimates for an activity, it indicates a higher level of uncertainty. A wider range of estimates
suggests that the activity's duration is more unpredictable and potentially riskier. The PERT
value is a weighted average of the optimistic, most likely, and pessimistic time estimates,
with more weight given to the most likely estimate. If the most likely estimate differs
significantly from the optimistic and pessimistic estimates, it can affect the accuracy of the
PERT value and indicate higher risk. Activities with complex dependencies or rely on
external factors beyond the project team's control are inherently riskier. Delays or disruptions
in upstream activities can cascade downstream, impacting the overall project schedule and
increasing the risk associated with individual activities (Liu, 2013).

The insights gained from PERT analysis provide project stakeholders with valuable
information for making informed decisions regarding project scheduling, resource allocation,
and risk management. Stakeholder can better understand the project’s complexities and
dependencies by visualising the project network and critical path (Turan & Asar, 2020).

PERT Time for each activity is calculated using the formula shown in equation 1. The
activities optimistic, most likely, pessimistic and PERT value are shown in figure 5.

(0O+4ML+P)
6

Equation 1 - PERT Formula

PERT Time =
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Activity Optimistic Most Likeby Peszimistic PERT Value
0 - 5 - -

A-B 8 10 12 10.00
B-C 1.5 2 4 2.25
B-D 2 3 3 3.17
D-E 5 7 10 7.17
E-F 12 16 18 15.67
F-G 17 22 25 21.67
G-H 5 5 5 5.00
H-I 5 7 10 7.17
1-J 3 3 3 3.00
H-K 6 g 10 .00
K-L 5 5 5 5.00
J-M 20 27 30 26.33
M-N 10 15 17 14.50
N-O 1 1 1 1.00
o-p 1 2 2 1.83
N-C 5 8 10 7.83
N-R 4 5 1 5.33
N-5 15 20 22 19.50
5T 5 8 10 7.83
5-U 10 15 17 14.50
u-v 6 10 12 9.67
U-w 8 12 15 11.83
W-X 10 13 15 12,83
W-Y 10 15 17 14.50
W-Z 12 20 23 15.17
Z-AA 2 3 4 3.00
AA-AB 1 5 5 4.33
S-AC 10 15 15 14.17
AC-AD 3 10 10 8.83
AD-AE 10 12 12 11.67
AE-AF E 5 1 5.17
AF-AG 1 1 1 1.00
AG-AH 21 21 21 21.00
AH-AI 2 3 3 2.83
AH-Al 8 8 8 8.00
Al-AK 1 1 1 1.00
AG-AL 8 15 17 14.17
AL-AM 2 3 4 3.00

Figure 5 - PERT Analysis

Some of the activities can be seen as riskier than others due to the estimated
difference between the optimistic and pessimistic values. Some of the larger differences are
the tasks that will take longer. Critical activities can be prioritised by crash costing to ensure
that the project meets the deadline set out. Some tasks such as the harmonic survey, activity
AG-AH, for 21 days are fixed, there is no risk of delays or of completing early. Slack time
can also be built into the project to accommodate some unexpected delays or disruptions.
Another possible way of contingency planning is maintaining a reserve of critical resources,
such as skilled labour, materials, or equipment, to address unexpected shortages or delays in
procurement. Regular risk assessments and scenario planning should be undertaken to
identify potential risks and develop mitigation strategies. Clear communication channels and
protocols are to be established for disseminating information to project stakeholders in the
event of unexpected developments. Quality control measures and inspections need to be
implemented to identify and rectify defects or deficiencies early in the project lifecycle.
Establishing a quality assurance team or process to monitor compliance with project
specifications and standards.
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Project Activity Cost Breakdown

In the breakdown, shown in figure 5, of the mine water treatment plant costs, the expenses
regarding each of the activities involved have been broken down into a material/hire cost and
labour cost to provide a comprehensive understanding of where resources are allocated. This
breakdown serves as a vital tool for stakeholders, enabling informed decision-making and
strategic resource allocation.

The costing also lists the estimated number of personnel that is required to conduct each task
as well as average rates depending on whether there will be any work undertaken outside of
normal working hours. The total cost for the project is estimated to be approximately
£733,250, a tolerance of +/- 5% has been set.

Project I Mine Water Treatment Plant
Labour
tem Activity Description MatenialPlant [ Labour f stq Hours | 9 fiours | OT2Hours Labour Grade Chargeout | Labour Cost Ch::::)ut
(Average)

[~ 1 [Fre Condition Suvey E850.00 20,00 40,00 Chartered Surveyer £139.10 £5.564.00 £6.414.00
2 |Site Fencing & Signage £3,400.00 84.00 8400 Labourer £40.88 £2,602.24 £6,002.24
3 [Welfare & Storage £12,200.00 96.00 98.00 Site Service Fitters £51.80 £4,981.92 £17.281.92
4 |Site Inducticns £500.00 40.00 40.00 Principal Contractor £101.85 £4,085.00 £4,566.00
& |Vegatation Clearance £5,200.00 168.00 168.00 Grounds W orker £52.43 £8,808.24 £14,008.24
6 | Excavation Works £8,200.00 384.00 38400 Grounds W orker £52.43 £20,133.12 £28,333.12
7 [Construct Piles £11,600.00 704.00 70400 Piledriver £44.41 £31,261.12 £42,861.12
8 [Cuwing £1,100.00 - - - £1,100.00
9§ |Ground Floor Slab £8,250.00 280.00 280.00 Civik Contractors E5B.T1 £15,878.80 £22,128.80
10 JCuwing £1,100.00 - - - £1,100.00
11 JSump & Plinth Install £5,700.00 256.00 258,00 Civik Contraciors £56.71 £14,517.76 £20,17.76
12 JCuwing £1,100.00 - - - £1,100.00
13 |Erection of Structure £28,200.00 1,728.00 1,728.00 Civils Contraciors E58.71 £097,954.88 £126,194.88
14 |Cladding £14,200.00 480.00 480.00 Reoofer/Cladding Ins taller £44.54 £21,571.20 £35,871.20
15 |Generstor Delivery £500.00 - - - £500.00
16 |Generstor Connection £1,200.00 16.00 16.00 E & | Technician £56.71 E£907.26 £2,107.26
17 |Panel Delivery & Install £3,500.00 258.00 258.00 E & | Technician E58.71 £14,517.78 £18,117.78
18 Jinlet Pumps Install £58,200.00 160.00 160.00 Mechanical Fitter £51.80 £8,202.20 £16,503.20
19 JReaction Tanks Install £17,200.00 540.00 840.00 Mechanical Fitter £51.80 £33,212.80 E£50 512.80

20 [|Sludge Tank & Dry Cake Storage Install £7,100.00 182.00 18200 Mechanical Fitter £51.80 £0,983.84 £17.,082.84
21 [Masin Pipes Install £18,250.00 480.00 480.00 Mechanical Fitter £51.80 £24.509.80 £41,159.80
22 |Site Lighting Install £3,500.00 320.00 320.00 E & | Technician E58.71 £18,147.20 £28,747.20
23 |Instrumentation Install £15,400.00 288.00 288.00 E & | Technician E58.71 £16,332.48 £31,732.48
24 |Small Bore Pipework £7,800.00 208.00 208.00 E & | Technician £56.71 £11,795.688 £19,595.88
25 |Containment Install £9,200.00 240.00 240,00 E & | Technician E5B.T1 £13,810.40 E£22.910.4D
26 [|Cabling Install £15,800.00 800.00 200.00 E & | Technician E5B.T1 £45,368.00 £60,968.00
27 |Cable Testing £700.00 45.00 48.00 E & | Technician E58.71 £2,722.08 £3,422.08
28 |Snagging £1,500.00 160.00 160.00 E & | Technician £56. M £9,073.80 £10,573.80
29 J|Commissicning Plan 120.00 120.00 Commissicning Engineer £104.86 £12,583.20 £12,583.20
30 JCommisioning Plan Approval = s s -

31 JCold Commission £1,500.00 182.00 18200 Commissioning Engineer £104.85 £20,133.12 £21,833.12
32 JHot Commission £1,500.00 80.00 80.00 Commissioning Engineer £104.85 £8,288.80 £9,888.80
33 |Swap Generator & DNO £550.00 8.00 8.00 E & | Technician E58.71 £453.68 £1,303.68
34 |Harmonic Survey £32,200.00 24.00 2400 E & | Technician E5B.T1 £1,381.04 £4,581.04
35 |Welfare Facilties Removal £2,400.00 T2.00 7200 Site Service Fitters £51.80 £3,736.44 £6,136.44
36 |Training £800.00 80.00 80,00 Commissicning Engineer £104.85 £8,288.80 £9,188.80
37 |Demotilisation £3,100.00 24.00 2400 Labourer £40.68 £575.84 £3,075.84
38 JAs-Built Documentation £100.00 120.00 120.00 Project Manager £80.95 £10,914.00 £11,014.00
39 JHandover £400.00 48.00 48.00 Project Manager £80.95 £4,365.60 £4,785.60
Al - = = =

Summary |
Sheet Total
£733,243.80

Figure 6 — Project Activity Cost Breakdown
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Crash Costing

Transitioning into the application of crash costing techniques to expedite project completion
by at least seven days, the focus shifts towards optimising resource allocation and scheduling
to meet time constraints. The emphasis lies on identifying activities to strategically allocate
additional resources to streamline workflows without compromising quality or safety
standards. Crash costing will be focused on the critical path activities, as they are crucial for
determining the minimum duration of the project (Meier, et al., 2016). Before the crash
costing can be implemented, it must be ensured that sufficient resources, such as manpower,
equipment, and materials, are available to support the accelerated schedule. The potential
impact of crashing activities on the quality of workmanship and deliverables should also be
considered, poor quality can lead to rework and additional costs in the long run (Maraga, et
al., 2022). Project stakeholders, including clients, team members, and suppliers, should be
informed about the rationale behind crash costing decisions, potential implications, and
adjustments to project timelines or deliverables. The project progress will need to be
continuously monitored after implementing crash costing techniques to ensure it has been
effective. Shown in figure 7, some of the activities have been crash costed by working
additional hours at an overtime rate.

Project I Mine Water Treatment Plant
Labour
"Ne:)“ Activity Description Mi‘iergag';:"‘ ":::r:’ Std Hours i?sHRZL:: OI: :;‘;” Labour G rade Ch‘;’;?“‘ Labour Cost c;:’;::m .
(Average)
1 PI’E—CUI‘I!EUH Survey ES-E-D.DU 40.00 40.00 Chartered Surveyor £138.10 £5,564.00 £5,414.00
2 |Site Fencing & Signage £3,400.00 54.00 54.00 Labourer £40.66 £2 60224 £5,002.24
3 |Welfare & Storage £12,300.00 95.00 95.00 Site Service Fitters £51.90 £4,981.92 £17,281.92
4 |Site Inductions £500.00 40.00 40.00 Principal Contractor £101.65 £4,065.00 £4,566.00
5 |Vegatation Clearance £5,200.00 168.00 168.00 Grounds Worker £52.43 £8,808.24 £14,008.24
§ |Excavation Works £8,200.00 512.00 384.00 128.00 Grounds Worker £58.58 £29,994.24 £38,194.24
7 |Construct Piles £11,600.00 880.00 704.00 176.00 Piledriver £47.07 £41,420.98 £53,020.95
g |Curing £1,100.00 - - - £1,100.00
g |Gmound Floor Slab £6,250.00 280.00 280.00 Civils Contractors £56.71 £15,878.80 £22128.80
10 JCuring £1,100.00 - - - £1,100.00
11 |Sump & Plinth Install £5,700.00 256.00 256.00 Civils Contractors £56.71 £14,517.76 £20,217.76
12 [Curing £1,100.00 - - - £1,100.00
13 [Erection of Structure £28,200.00 2,160.00 1,728.00 432.00 Civils Contractors £60.78 £131,276.16 | £159,476.16
14 [Cladding £14,300.00 480.00 480.00 Roofer/Cladding Installer £44 54 £21,571.20 £35,871.20
15 |Generator Delivery £500.00 - - - £500.00
16 |Generator Connection £1,200.00 16.00 16.00 E & | Technician £56.71 £907.36 £2107.356
17 |Panel Delivery & Install £3,600.00 256.00 256.00 E & | Technician £56.71 £14,517.76 £18,117.76
18 |Inlet Pumps Install £8,200.00 160.00 160.00 Mechanical Fitter £51.90 £8,303.20 £16,503.20
19 |Reaction Tanks Install £17,300.00 800.00 540.00 160.00 Mechanical Fitter £67.30 £53,842.40 £71,142.40
20 [Sludge Tank & Dry Cake Storage Install £7,100.00 192.00 192.00 Mechanical Fitter £51.90 £9,963.84 £17,063.54
21 [Main Pipes Install £16,250.00 480.00 480.00 Mechanical Fitter £51.90 £24 90960 £41,159.60
22 [Site Lighting Install £8,600.00 320.00 320.00 E & | Technician £56.71 £18,147.20 £26, 747 .20
23 ntation Install £15,400.00 288.00 288.00 E & | Technician £56.71 £16,33248 £31,732.48
24 |Small Bore Pipework £7,800.00 208.00 208.00 E &1 Technician £56.71 £11,795.68 £19,595.68
25 [Containment Install £9,300.00 240.00 240.00 E & | Technician £56.71 £13,610.40 £22.910.40
25 [Cabling Install £15,600.00 1,000.00 800.00 200.00 E & | Technician £60.11 £60,11260 £75,712.60
27 [Cable Testing £700.00 48.00 48.00 E & | Technician £56.71 £2,72208 £3,422.08
28 |Snagging £1,500.00 160.00 160.00 E & | Technician £56.71 £9,073.60 £10,573.60
25 [Commissioning Plan 120.00 120.00 Commissioning Engineer £104.36 £12,583.20 £12,583.20
30 |Commissicning Plan Approval - - - -
31 |Cold Commission £1,500.00 192.00 192.00 Commissioning Engineer £104.86 £20,133.12 £21633.12
32 |Hot Commission £1,500.00 80.00 80.00 Commissioning Engineer £104.36 £8,388.80 £9,883.30
33 |Swap Generator & DNO £850.00 8.00 8.00 E & | Technician £56.71 £453.68 £1,303.68
34 [Harmonic Survey £3,200.00 24.00 24.00 E & | Technician £56.71 £1,361.04 £4,561.04
35 |Welfare Facilties Removal £2,400.00 72.00 72.00 Site Service Fitters £51.90 £3,736.44 £5,136.44
35 [Training £800.00 80.00 80.00 Commissioning Engineer £104.36 £8,388.80 £59,188.80
37 |Demobilisation £2,100.00 24.00 24.00 Labourer £40.66 £975.84 £3,075.84
38 |As-Built Documentation £100.00 120.00 120.00 Project Manager £90.95 £10,914.00 £11,014.00
39 [Handover £400.00 48.00 48.00 Project Manager £90.95 £4,36560 £4,765.60
40 _ _ _ -
Summary |
Sheet Total
£821,920.26

Figure 7 - Crash Costed Project Activity Cost Breakdown
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. - . Normal Duration | Normal Cost | Normal Cost Crash Cost Crash Cost Crash Cost Time Crash
Activity Activity Description .
(Days) per day Total Duration (Days) per day Total Saved Increase
E-F Excavation Works 16 £1,770.82 £28,333.12 14 £2,546.28 £38,194.24 2 £9,861.12
F-G Construct Piles 22 £1,948.23 £42,861.06 20 £2,651.05 £53,020.98 2 £10,159.92
L-M Erection of Structure 27 £4,673.88 £126,194.88 23 £6,933.75 | £159,476.16 4 £33,281.28
N-S Reaction Tanks Install 20 £2,525.64 £50,512.80 17 £4,184.85 £71,142.40 3 £20,629.60
W-Z Cabling Install 20 £3,048.40 £60,968.00 17 £4,453.68 £75,712.60 3 £14,744.60

Figure 8 - Crash Costed Activities

The activities shown in figure 8 are the activities that were selected to be crash costed.
These tasks were seen to be potentially riskier due to the length of time difference between
the optimistic and pessimistic times stated. The crash cost sequence is E-F, F-G, L-M, N-S,
and W-Z. By crash costing the 5 tasks, the project duration was reduced by 14 days. This
means that the project will be completed earlier than originally planned, which could have
several benefits such as early completion may allow the project to start generating revenue
sooner as well as possible early finish rewards. It can also result in a reduction of overhead
costs associated with project management and administration. Completing a project early
could improve stakeholder satisfaction by meeting deadlines or contractual obligations ahead
of schedule.

In this case, crashing the 5 tasks resulted in an increase in project cost by
approximately £88,700. The increased cost may impact the project budget and financial
viability. It's essential to ensure that the benefits of crashing, such as early completion or
reduced penalties for late delivery, outweigh the additional costs incurred.

Crashing can introduce additional risks to the project, such as increased resource
constraints, potential for errors or rework due to rushed work, and impact on team morale and
productivity. It's important to assess these risks and implement appropriate mitigation
strategies to minimize their impact on project success.

The decision to crash tasks involves a trade-off between project time and cost
(Mohanty, et al., 2011). In the scenario of the mine water treatment plant, the project team
decided to prioritise reducing project duration over minimising cost. Project managers must
carefully evaluate the trade-offs and consider the project's overall objectives, constraints, and
stakeholder priorities when deciding whether to crash tasks.
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Considering Project Handover Issues

The handover of a mine water treatment plant project to the client is a critical phase that
requires careful consideration and planning to ensure a smooth transition from the
construction phase, usually under a contractors control, to operation and maintenance which
is under the clients control.

A major consideration for project handover is to ensure that all project
documentation, including plans, specifications, manuals, and as-built drawings including
control philosophies, are compiled, and organised for final handover to the client. All
documentation must be accurate and up to date, detailing the location and specifications of all
components installed during construction. Any discrepancies between the original design and
actual construction should be addressed before handover to avoid confusion during operation
and maintenance. The documentation that will be required to be handed over to the client will
have been detailed in the contract (Rodrigues, et al., 2024).

Provide comprehensive training for the client's operators on the use, maintenance, and
troubleshooting of the water treatment plant equipment and control systems. It can be an
issue ensuring that the client's staff have a thorough understanding of the plant's operation,
including process control, safety protocols, and emergency procedures. To facilitate this,
knowledge transfer sessions between the project team and the client's staff will need to be
planned and attended to address any questions or concerns regarding the operation and
maintenance of the plant. It can be difficult to plan for all relevant staff to attend these
sessions so multiple sessions on separate days will need to be planned to accommodate this.

Prior to this happening, thorough commissioning and testing of all plant components
and systems shall be undertaken to ensure that they are functioning correctly, meeting
performance requirements and specifications. The commissioning results should be
documented, certification of compliance with relevant regulatory standards and specifications
needs to be provided. Any issues or deficiencies identified during commissioning needs to be
addressed. In the case of the mine water treatment plant, documentation demonstrating
compliance with environmental regulations, water quality standards, and other applicable
laws and regulations need to be provided and need to be accurate. The client will need to be
informed regarding their ongoing obligations for regulatory compliance and provide guidance
on monitoring, reporting, and record-keeping requirements.

Another crucial part of the handover is to provide guidance on routine operation and
maintenance tasks, including inspection schedules, equipment lubrication, and filter
replacement. Informing the client of any specialised maintenance requirements for critical
equipment or systems, such as pumps, and chemical dosing systems. Establishing a
maintenance schedule and recommend preventive maintenance procedures to minimise
downtime and extend the lifespan of equipment (Al-Saady & Rezouki, 2022).

The warranty coverage terms will need clarification for the equipment and materials
as part of the project. Contact information for technical support and service providers,
including emergency contact numbers and procedures for reporting and resolving issues will
be provided.
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Finally, a formal handover ceremony shall be coordinated to mark the completion of
the project and the transfer of responsibility to the client. If this isn’t completed the client
may not be clear that they are now responsible. A handover package containing all relevant
documentation, including manuals, warranties, permits, and certifications will be provided.
To secure this, a signed acceptance from the client acknowledging receipt of the handover
package and confirming their understanding of their responsibilities as the new
owner/operator of the water treatment plant needs to be obtained.
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Conclusion

The culmination of this report highlights the comprehensive approach required for the
successful execution of a project as complex as the construction of a mine water treatment
plant. Through detailed planning, effective communication, risk management, cost analysis,
and strategic decision-making, the project management team can navigate through various
challenges to achieve the project objectives.

The construction network diagram and Gantt chart provides a structured framework
for project implementation, allowing for the efficient allocation of resources and
identification of critical path activities. Strong communication skills and robust
communication channels are essential for overcoming the challenges inherent in such
complex projects. Clear communication channels prove to be instrumental in fostering
collaboration among stakeholders, mitigating conflicts, safety compliance, change
management and ensuring adherence to project timelines and quality standards. Risk
assessment and mitigation strategies are systematically integrated into the project
management process, enhancing resilience against potential disruptions.

Cost analysis provided valuable insights into resource allocation and budget
management, while crash costing techniques demonstrated agility in responding to time
constraints without compromising quality. The strategic application of PERT analysis
facilitates a greater understanding of a project’s complexities, enabling informed decision-
making and proactive management of uncertainties.

Looking forward to the transition from project completion to the operational phase,
considerations for project handover highlights the importance of comprehensive
documentation, training, and maintenance protocols to ensure a seamless transfer of
responsibility to the client.

In conclusion, the mine water treatment plant project serves as a testament to the
value of integrated project management methodologies and the importance of adaptive
leadership in navigating through dynamic project landscapes. By leveraging technical
expertise, effective communication, risk management, and strategic planning, the project
management team can deliver sustainable solutions that meets stakeholder expectations.
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