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Abstract

Project risk management involves a systematic approach to planning,
identifying, analysing and responding to potential risks throughout
project implementation. This study aims to identify, evaluate and
develop appropriate risk reduction strategies for the Slinga Kiri Irrigation
Area project in Purbalingga Regency. In 2022, primary data were
gathered during the construction phase by means of a quantitative
method using structured questionnaires administered to the individuals
taking part in the project. Data were analysed using the 5X5 Risk Matrix
method (MIL-STD-882B) and the Importance Index, supported by IBM
SPSS Statistics version 25 and Microsoft Excel. The results identified six
main risk categories: materials, equipment, human resources, contractor
qualifications and experience, financial factors, and field management. A
total of 28 risk indicators (93.33%) fall into the medium risk category
with Importance Index values of 9 and 12, while 2 indicators (6.67%) fall
into the high risk category with an Importance Index value of 16, namely
X6.10 (unexpected conditions and events such as extreme weather), an
external/environmental risk beyond the project's direct control, and
X6.7 (work accidents resulting from non-compliance with occupational
health and safety/K3 procedures), a procedural/compliance risk within
the contractor's internal control. Therefore, different mitigation
strategies are required: preventive-corrective measures through a K3LK
plan for procedural risks and adaptive-contingency measures through
BMKG weather monitoring and work-method adjustments for
environmental risks.

Keywords: Management; Risk Matrix; Construction Project, Project
Risk Management; Risk Identification
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Introduction

To ensure national food security, water resources infrastructure is an indispensable support.
This is even more critical for countries like Indonesia, which takes agriculture as its core industry;
these countries' national economy and people's livelihoods are largely tied to agticulture
(Kementerian Pekerjaan Umum, 2025). Whether food supply can remain stable is directly linked
to the overall stability of the entire country, and having sufficient and well-utilized water resources-
related facilities naturally becomes one of the most core sources of confidence. For the stable
supply of water to farmland, the laying of irrigation systems plays a key role. With a reliable
irrigation system, farmers no longer need to rely on the sky for rain, and the land where crops are
grown can access sufficient water at any time (Fadilah, 2025). With an irrigation system, the same
piece of arable land can support more planting cycles per year; there is no need to wait for more
than half a month for natural water storage after one crop is harvested before sowing the next.
Increasing total grain output and preventing yield reductions or crop failures due to insufficient
water and soil moisture are achievable outcomes. Additionally, the livelihoods of farming
households may improve, as surplus grain and additional crops can be converted into tangible
income, thereby reducing economic strain. In pursuit of these objectives, Purbalingga Regency in
Indonesia has initiated the construction project for the Slinga Kiri Irrigation Area (DI Slinga Kiri)
(BBWS Serayu Opak, 2025). This is an initiative launched by the local government, aimed at
optimizing sustainable water resources management. It not only seeks to use the available water
resources more efficiently, but also to ensure they can be used long-term, without overexploiting
future water resources for immediate harvests, so that this land can continue to produce grain, and
farming households can sustain their improved livelihoods (Pambudi, 2025).

When implementing construction projects in practice, it is rare for projects to advance all
the way smoothly; all kinds of risks are always encountered, and these unforeseen situations will
all disrupt the originally planned construction rhythm. Specifically, common situations include
delayed construction schedules that make it impossible to deliver the work as originally scheduled;
budget overruns where the amount spent far exceeds the initially calculated figure; design flaws
where the drawn-up drawings fail to meet the actual on-site requirements; or, when construction
proceeds underground, the discovered geological conditions are completely inconsistent with the
results of previous surveys. In addition to these problems that may arise within the project itself,
many external factors also create disruptions, such as sudden extreme weather or unexpected social
and environmental incidents around the project site—none of these can be fully controlled in
advance (Mahyuddin et al., 2023).

According to Labombang (2011), the project's success will be greatly diminished due to the
various risks involved. When referring to production efficiency, construction time is defined as the
quantity of work that should be completed on schedule. It's impossible to complete and it'll affect
how the project ends up in terms of overall performance. Why? It was impossible to achieve the
intended outcome. The academic also presented pertinent viewpoints, stating that project risks
cannot be fully managed. There is no way to completely avoid possible disasters. Nevertheless, A
formal and structured management approach can mitigate the negative outcomes that come with
it. Hence, One can prevent minor issues from escalating into major ones through risk
management.e. Delaying the entire project can lead to derailment in risk management.
Unforeseeable occurrences are now an integral part of modern project management. The entire
scope of management work involves multiple processes and procedures. As mentioned in the
original text, the first link is to identify all concealed risks one at a time, which is the. Risk
identification process (Rodriguez, 2016).

Research Methods

This study employs a descriptive research approach that incorporates both qualitative and
quantitative methods (Creswell, 2017). This research is focused on examining various risk factors
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that are embedded in the construction project in Slinga Kiri Irrigation Area, Purbalingga Regency,
Central Java. The research team employed three distinct methods to gather adequate data for their
study. Several different techniques were used. At first, the group planned routes and observation
points to conduct organized observation and record data on-site at the project location. Afterward,
the team distributed questionnaires to all stakeholders who had a direct interest in the project's
core objectives to gather firsthand information. The group collated all project-specific files in a
systematic manner, followed by cross-reference and classification according to the same logic, and
extracted relevant material. Qualitative methods are employed to gain knowledge of the actual
situation, ongoing circumstances, and societal and technical factors that impact the project's
acceleration process. To investigate the structure of the project acceleration phenomenon,
quantitative methods are employed to develop and evaluate mathematical models, theories, or
hypotheses (Chih-Pel & Chang 2017). This methodology involves the examination of quantitative
information to establish classifications for acceleration metrics, projected timelines, and the
efficacy of resource allocation (Rolobessy et al., 2025).

The integration of these two methodologies is intended to yield more thorough research
outcomes. Quantitative data is represented numerically, derived from the measurement of project
work components and subjected to analysis to determine the most effective project timeline
estimation. Concurrently, qualitative data is acquired through site observations, interviews, and
documentary review (Creswell, 2021). From the collected information, the research team first
screened out all risk-related variables. The aforementioned variables underwent a scoring and
evaluation process utilizing a five-point Likert scale. The ratings were subsequently analyzed across
two distinct dimensions: The probability that a given risk would actually occur, and the severity of
the impact if the risk did materialize (Likert, 1932; Boone & Boone, 2012). After all risks were
scored, the research team analyzed the scores using a 5X5 Risk Matrix based on MIL-STD-882B.
The analysis served two purposes: first, to determine the level of each individual risk, and second,
to prioritize all risks to distinguish their order of urgency (U.S. Department of Defense, 1984;
Aven, 2015). As for this study's approach of integrating qualitative and quantitative methods, it
follows the mixed research framework proposed by a certain scholar, and the relevant content in
the original text ends here, with no additional follow-up information. The theoretical
underpinnings of this investigation are depicted in Figure 1.

Research Data Analysis
|

‘v _ v

Validity Test —_— <— IBM SPSS Statistics Version 25
Classical Assumption Testing for
Multiple Linear Regression

Reliability Test R —
|
Heteroscedasticity Test
Normality Test Mutticollinearity Test (Scatterplot)

Durbn-WalsqrnesAluloconelauon Multiple Linearity Test

Likelihood

'

Impact

Figure 1. Conceptual Framework

This study was conducted at the construction site of the Slinga Kiri Irrigation Area project,
which is specifically located in Purbalingga Regency, Central Java Province, falls within the
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jurisdiction of the Serayu Bogowonto River Basin, and draws its main water source from the
Klawing River.

During the research, data collection was implemented through three methods. The first was
to conduct on-site surveys at the project site to inspect the actual conditions of the site in person;
the second was to distribute questionnaires to selected interviewees to collect their feedback; the
third was to organize various types of documented written materials to sort out usable information.
The materials used throughout the collection process were divided into two categories: one
category consisted of first-hand original observation records collected at the project site, and the
other was archived secondary materials related to the project, all of which were sourced from the
project's own relevant records (Taherdoost, 2021).

Participants in this study were identified as participants, primarily staff and workers involved
in the project. The following are the characteristics of the research population, sample, respondent
types, and sampling protocols:

- The irrigation project in PT Brantas Abipraya (Persero) involves the participation of its
staff and workers.

- 'The Slovin formula (n = N/(1+Ne2)) was used to calculate the sample size, with an error
margin of 15%, resulting in around 30 participants.

- The respondents comprised of 18 employees, including engineers, surveyors,
technical/operations staff, site supervisors and QC, as well as 12 field personnel.

- Inclusion criteria includes active staff and workers with direct field experience who were
directly involved in ongoing project activities.

- Sampling technique: Purposive sampling was employed, while the sample size was
determined using the Slovin formula.

- Response rate: 100% (30 out of 30 questionnaires were returned fully completed), as the
questionnaires were administered with direct assistance from the researcher.

- Respondents' experience: The respondents were categorized into two groups based on
their work experience: less than 5 years and 5-10 years.

- Unit of analysis: The risk level of each indicator (item), assessed based on the aggregate
perceptions of the 30 respondents.

Table 1. Likert Scale Values

Independent Variables (X) Dependent Variable (Y)

XI: Materials Frequency of Quality Performance
X2: Equipment Very High: score 5

X3: Human Resources High: score 4

X4: Contractor Qualifications and Experience ~ Moderate: score 3

X5: Financial Factors Low: score 2

X6: Field Management None: score 1

Very Often: score 5 Dependent Variable (Y)

Often: score 4 Frequency of Quality Performance

This research employs a Likert scale framework to assess risk classifications, determined by
two primary factors: the probability of an event and the magnitude of its consequences. The
integration of these two aspects is then used to determine the overall level of risk in a systematic
manner (Roselidyawaty, 2024).
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Data Analysis
Table 2. Validity Test Results Using the r-Table
‘I;:rei;l)?i Item r Table rc?llfrlll;ztcet()i Conclusion ?If: ggfllatiel?t;) Conclusion
XI.1 0,361 0,508 Valid 0,21 Invalid
. X1.2 0,361 0,534 Valid 0,388 Valid
Materials (XI) 13 361 0,439 Valid 0,711 Valid
X1.4 0,361 0,58 Valid 0,61 Valid
) X2.1 0,361 0,638 Valid 0,286 Invalid
Equipment (X2) , .
X2.2 0,361 0,62 Valid 0,114 Invalid
X3.1 0,361 0,461 Valid 0,41 Valid
Human X3.2 0,361 0,752 Valid 0,348 Invalid
Resources (X3) X33 0,361 0,728 Valid 0,629 Valid
X34 0,361 0,716 Valid 0,736 Valid
X4.1 0,361 0,799 Valid 0,786 Valid
Contractor X4.2 0,361 0,426 Valid 0,318 Invalid
Qualifications X4.3 0,361 0,269 Invalid 0,382 Valid
and Experience  X4.4 0,361 0,823 Valid 0,678 Valid
(X4) X4.5 0,361 0,752 Valid 0,727 Valid
X4.6 0,361 0,713 Valid 0,662 Valid
X5.1 0,361 0,736 Valid 0,747 Valid
Financial Factors X5.2 0,361 0,649 Valid 0,73 Valid
(X5) X5.3 0,361 0,644 Valid 0,713 Valid
X54 0,361 0,699 Valid 0,781 Valid
X6.1 0,361 0,595 Valid 0,422 Valid
X6.2 0,361 0,543 Valid 0,85 Valid
X6.3 0,361 0,395 Valid 0,282 Invalid
X6.4 0,361 0,61 Valid 0,655 Valid
Field X6.5 0,361 0,241 Invalid 0,506 Valid
Management (X6) X6.6 0,361 0,458 Valid 0,8 Valid
X6.7 0,361 0,674 Valid 0,097 Invalid
X6.8 0,361 0,467 Valid 0,556 Valid
X6.9 0,361 0,611 Valid 0,865 Valid
X6.10 0,361 0,646 Valid 0,061 Invalid

Results of the validity test for most items/ questionnaires are statistically valid. This is
substantiated by the adjusted item-total correlation coefficient, which surpasses the established r-
table threshold (r-table = 0.361). Any items below this threshold were discarded from analysis.

Table 2. Assessment of Reliability via Cronbach's Alpha

. Minimum Cronbach’s Cronbach’s
Variabel Internal Value .
Alpha Alpha Conclusion
Kontraktor Cronbach’s (Impact Probabili
Alpha pact)  ( ty)
XI: Materials 0,6 0,921 0,902 Reliable
X2: Equipment 0,6 0,922 0,907 Reliable
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X3: Human Resources 0,6 0,923 0,901 Reliable
X4: Contractor Qualification 0,6 0,924 0,898 Reliable
X5: Financial Factors 0,6 0,919 0,895 Reliable
X0: Field Management 0,6 0,936 0,917 Reliable |

The reliability test shows that all of the research variables has result of cronbachs alpha >
0.60 This implies that the instrument is consistent with itself and reliably measures data. Next, the
normality assumption holds as seen in the Normal Probability Plot where data points line along
the diagonal line suggesting a normal distribution.

Normal P-P Plot of Regression Standardized

Residual
1
0,9 °®
~§ 0,8 ’QQ
R 07 LD Y YY)
°
§ 06 '0"
S os o0
=0
Q04 ®
% 0,3 o0
Q.‘ ’
ﬁ 0,2 o®
01 o®
o 00
0 0,2 0,4 0,6 0,8 1 1,2
Observed Cum Prob
Figure 2. Normal Probability Plot Chart Output
Table 4. Coefficients Output Results
Unstandardized Coeffic1e.n N Collinearity
Coefficient Standardized Statisti
Model octhicients Coefficients t Sig. austics
B Std. Beta Tolerance VIF
Etror
(Constant) 84,118 16,182 5,198 0,000
X1 -2,349 2,225 -0,315 -1,055 0,302 0,255 3,915
X2 6,588 2,478 0,764 2,659 0,014 0,275 3,638
1 X3 -3,623 1,444 -0,842 -2,508 0,020 0,202 4,960
X4 -1,316 0,960 -0,390 -1,371 0,184 0,280 3,565
X5 2,696 1,702 0,495 1,584 0,127 0,232 4,304
X6 0,764 0,668 0,276 1,144 0,264 0,389 2,569

The assessment for multicollinearity reveals that every independent variable exhibits a
tolerance exceeding 0.100 and a Variance Inflation Factor (VIF) below 10.00. This outcome
suggests the absence of multicollinearity within the regression analysis.
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Table 5. Heteroscedasticity Test Results Using Scatterplots

Model Summary”
Adjusted R Std. Error of Durbin-
Model R R Square Square the Estimate Watson
1 ,691a 0,478 0,342 11,726 1,724

The scatterplot of the residual is one of heteroskedasticity tests which proves that residuals
are scattered randomly and there is no pattern created. This indicates homoscedasticity. Besides,
the Durbin—Watson of 1.724 uses no autocorrelation of the model.

Research Results and Discussion
Likelihood and Severity Assessment Results
The Table 6 presents a summary of the Likelihood Index (LI) and Severity Index (SI) values

along with their respective rankings.

Table 6. Results of the recapitulation of LI and SI values

Code %Pi Zsseif)siﬁi;m Rank %IS:t‘;flzty Rank
XI.1 53% 3 66% 4
XI1.2 51% 3 67% 4
X1.3 51% 3 53% 3
X1.4 53% 3 75% 4
X2.1 45% 3 71% 4
X2.2 44% 3 58% 3
X3.1 47% 3 81% 4
X3.2 57% 3 71% 4
X3.3 58% 3 67% 4
X3.4 57% 3 63% 4
X4.1 59% 3 73% 4
X42 57% 3 75% 4
X4.3 53% 3 53% 3
X4.4 47% 3 63% 4
X4.5 59% 3 71% 4
X4.6 62% 3 67% 4
X5.1 57% 3 75% 4
X52 54% 3 65% 4
X53 49% 3 69% 4
X54 51% 3 73% 4
X6.1 58% 3 66% 4
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Code % Asse‘ss.rflent Rank % Sexietity Rank
Feasibility Rating

X62 47% 3 69% 4
X6.3 41% 3 40% 3
X6.4 51% 3 63% 4
X6.5 40% 3 41% 3
X6.6 51% 3 70% 4
X6.7 85% 4 80% 4
X6.8 55% 3 63% 4
X6.9 59% 3 74% 4
X6.10 88% 4 80% 4

As for the results, most identifiers of risks are assigned with a high severity (rank 4) and a
moderate score (rank 3). This means that while some risks or issues may not occur all that often,
those do have significant potential effects on project implementation. Among all indicators, X6. 7
and X06. All these 10 are recognized as the most common risks since they have high likelihood and
severity values with the likelihood score of 85% — 88%, respectively and severity value:80%.

Discussion on the Implications of Dominant Risks

The identification of X6.7 represents a procedural/compliance risk (within the contractot's
internal control), whereas X6.10 represents an external/environmental risk (beyond the project's
direct control). The results emphasize the extent to which project performance is defined by on-
site coordination, supervision and operational control. The numerical scoring system with
maximum highest probability and severity of each risk used in the analysis, which indicates that 1-
very low risk only appears occasionally, while 5-very high risk has a strong tendency to appear
repeatedly if not well managed, and this repeated occurrence could severely limit what one needs
to achieve with activities requires time from the project timescale itself (n = 5) increasing
construction costs or poor activity quality. So, these risks are the subject of priority in risk
management.

Negative risks may also be indicative of deficiencies in supervision or communication
mechanisms. Those risks are significant. Process and field resource allocation. When these
circumstances are ignored, it leads to a situation where the problem is solved. The failure of
projects is caused by delays, rework, and inefficiency. This leads to lower overall success. It's.
Where is the optimal location for concentrating risk mitigation efforts, specifically in better risk
management? System of managing the field, including better monitoring and reporting. Bringing
together all stakeholders to foster cooperation between partners in greater coverage. The required
resources for optimal operation. Using proactive and systematic methods to manage risks, The
probability of an event occurring can be minimized and the risks associated with it can been
mitigated. In. Moreover, these findings serve as the basis for comprehensive risk management in
an eatly stage. The project's success can be attributed in part to the identification of high-impact
operational risks, which will facilitate its implementation. Enhanced efficiency and sustainability in
project execution.

Results of the Importance Index Calculation

The Importance Index (IMPI), which is made up of the Likelihood Index and Severity Index,
was used in the analysis. Moreover, The formula is as follows:
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Importance Index (IMPI) = LI X SI
The Importance Index (IMPI) calculation results and risk categories are presented in Table

7. A summary of the Importance Index analysis can be found in this table.

Table 7. Calculation of Importance Index

Variable Item  Likelihood S¢V¢% pypr  Risk
Internal . Index Level
Contractor Question  Index (L1) (SI) (LIxSI) Criteria
XI1 3 4 12 MEDIUM
Materials X1.2 3 4 12 MEDIUM
(KD) X1.3 3 3 9  MEDIUM
X4 3 4 12 MEDIUM
Equipment  X2.1 3 4 12 MEDIUM
(X2) X2.2 3 3 9  MEDIUM
X3.1 3 4 12 MEDIUM
Ri‘;ff; X3.2 3 4 12 MEDIUM
=x3) X3.3 3 4 12 MEDIUM
X3.4 3 4 12 MEDIUM
X4.1 3 4 12 MEDIUM
Contractor X4.2 3 4 12 MEDIUM
Quahﬁcc’i‘nons X4.3 3 3 9 MEDIUM
Expfr’ience X4.4 3 4 12 MEDIUM
<4 X4.5 3 4 12 MEDIUM
X4.6 3 4 12 MEDIUM
o X5.1 3 4 12 MEDIUM
FEZ';‘?;;Z‘I X5.2 3 4 12 MEDIUM
X5) X5.3 3 4 12 MEDIUM
X5.4 3 4 12 MEDIUM
X6.1 3 4 12 MEDIUM
X6.2 3 4 12 MEDIUM
X6.3 3 3 9  MEDIUM
. X6.4 3 4 12 MEDIUM
Manigifnent X6.5 3 3 9 MEDIUM
6 X6.6 3 4 12 MEDIUM
X6.7 4 4 16 G
X6.8 3 4 12 MEDIUM
X6.9 3 4 12 MEDIUM
X6.10 4 4 16 [

Table 7. presents the results of the Importance Index (IMPI) calculation for 30 risk
indicators using the 5X5 Risk Matrix (MIL-STD-882B). The majority of the indicators (IMPI 9—
12) fall into the medium-risk category, indicating that these risks remain manageable but require
continuous monitoring throughout project implementation.

Two indicators with an IMPI = 16—X06.7, “Workplace accidents occurring due to the failure
to implement occupational safety and health (OSH) procedures,” and X6.10, “Unexpected
conditions and events, including fires, floods, storms, strong winds, earthquakes, landslides, and
severe weather”—have equally high likelihood and impact levels. Therefore, they are classified as
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high risks and constitute the main priorities for risk control in the development of the Slinga Kiri
Irrigation Area Project, Purbalingga Regency.
Overall, the risk levels expressed as percentages are as follows:
a. High Risk = (2 High-Risk Indicators / 30 Risk Indicators) X 100% = 6.67%
b. Medium Risk = (28 Medium-Risk Indicators / 30 Risk Indicators) X 100% = 93.33%

Risk Level Distribution for Slinga Kiri Irrigation Project

Low Risk

High Risk

Medium Risk

Figure 3. Graph of Risk Level Assessment Results

Figure 3. shows the distribution of risk levels in the construction of Slinga Kiri Irrigation
Area project. Results show that most risk indicators (93.33%) Included within the medium risk
classification, this designation suggests that such risks remain largely controllable, albeit
necessitating persistent oversight and management. Positive indicators for high-risk account for
6.67%, namely, X6. 7 and X6. 10, which needs urgent attention in the rollout of mitigation
measures. There are no low-risk indicators which means all the risks we have identified require
some degree of management. This visualization can clarify risk priorities and enable more objective
and fact-based decision making in project risk management.

Next, to determine whether a risk falls into the low, medium, or high category, the risk
matrix method is used as shown in the following risk matrix table.

Table 8. Risk Matrix of IMPI Assessment Results

P

R Very Often | 5

: I

B Often 4

A

B | Sometimes | 3 5 23

I

L Rarely 2

I

T

v Never 1
1 2 3 4 5
None Low Moderate High Very High

IMPACT

Referring to the table above, the Likelithood Index (LI) multiplied by Severity Index (SI) is
an IMPI of 16 with high-risk factors for two indicators. Additionally, medium risk was observed
with five indicators for an IMPI value of 9 and for 23 indicators, an IMPI value of 12.
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In Table 9 shown below using the Risk Matrix to represent risk categories from the
assessment results and their explanations as per Rubble Morgan.

Table 9. Risk Appetite Criteria

Risk

Level Color  Risk Appetite Risk Treatment Actions

C . Monitor risk management to ensure it does not
Low Green Risk is acceptable S i
create new risks

Medium  Yellow Risk is conditionally Risk treatment is required, with confidence that

acceptable the risk can still be reduced
L Risk treatment is required through replacement
. Risk is not . q gh repacement,
High correction, or enhancement of existing risk
acceptable

controls

Resources Figure X: Traffic-light-like visualisation of risk dispersed for Slinga Kiri Irrigation
Area construction project. High-risk indicators (Red) for immediate mitigation Medium-risk
indicators (Yellow) to be constantly monitored and controlled Low risk indicator (Green) —
acceptable values in an acceptable range which are not a threat but need to monitor these
beforehand suggestions if escalation seen The 5X5 Risk Matrix analysis (MIL-STD-882B) shows
that of the total 30 risk indicators analyzed, only 2 are high risks and about 28 are medium level
indicators. High indicators are red — they indicate that the risk is intolerable and so require more
rigorous risk treatment by corrective actions, changing them or adding some risk control strategies.
The moderate risk indicators fall in the yellow zone, which means they are conditionally acceptable
however require continuous mitigation and control processes to lower their impact. Thus, the risk
management of this project must give priority to the most critical indicators above as a control
objective and at the same time reduce or contain those medium-risk indicators so that they do not
escalate into higher risk levels.

Conclusion

The objective of this research was to identify, evaluate, and develop suitable risk reduction
measures for the Slinga Kiri Irrigation Area Development Project in Purbalingga Regency. This
was accomplished through the application of the 5X5 Risk Matrix (MIL-STD-882B) and the
Importance Index (IMPI).

The results showed that project risks were influenced by six main categories: materials,
equipment, human resources, contractor qualifications and experience, financial factors, and field
management. Most of the identified risk indicators were classified as medium risk. These risks still
require control measures but can be managed through continuous monitoring.

Two indicators within the field management category were classified as high risks and
identified as the main priorities:

- X6.10 — Unexpected conditions and events (fires, floods, storms, strong winds,
earthquakes, landslides, and severe weather), ranked first. This risk is external/environmental
in nature and beyond the project's direct control. Its mitigation involves adjusting work
methods so that weather conditions do not directly disrupt project implementation and
utilizing weather forecasts from BMKG (Indonesian Agency for Meteorology, Climatology,
and Geophysics) to adjust the scheduling of weather-dependent activities.

- X6.7 — Workplace accidents resulting from the failure to implement OSH procedures,
ranked second. This risk is procedural/compliance-related and within the contractot's
internal control. Its mitigation involves preparing an OSH and Environmental Management
Plan (K3LK) aligned with the occupational safety and health management system. This
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process begins with the identification of OSH aspects, risk assessment, and risk control,

followed by the implementation of OSH management programs based on the project's OSH

objectives and targets.

These findings indicate that project performance is strongly influenced by field coordination,
supervision, and operational control. They also demonstrate that project risks have two distinct
sources: one arising from internal system weaknesses that can be directly controlled, and another
arising from environmental exposure that can only be anticipated rather than completely
eliminated.

The risk management approach for procedural risks is distinct from that of adaptive and
contingency measures, while both are treated differently.

In summary, the risk matrix method employed in this study provided a structured approach
to risk assessment, helped prioritize risk, and supported decision-making in project risk
management.
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