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Preface 

Earthwork is a component in most of the land development in Sabah. These activities are 

necessary for the construction of roads, driveways, building foundations, the preparation 

of land for development subdivisions and the maintenance and upgrading of infrastructure 

such as the Pan Borneo Highway project.  

The aim of this document is to provide practical guidance to project proponents and any 

other stakeholders on the environmental considerations required in the preparation of a 

site for earthwork activities.  At the same time provide guidance to practical application of 

mitigation measures to control and manage impacts due to earthwork activities. 
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Message 

I wish to congratulate the Environment Protection Department (EPD) Sabah for their 

accomplishment in publishing this document entitled “Guidelines and Standard Operating 

Procedures (SOPs) for Earthwork Activities in Sabah”. 

Maintaining a balance between development and a healthy environment is challenging. 

As emphasised in the Sabah State Policy on the Environment 2017, the State 

Government “recognises that the environment is an integral part of, as well as a strategic 

pillar of, sustainable development, which requires the adoption of appropriate policies 

incorporating environmental factors and standards into all development activities in order 

to maintain environmental and social sustainability”. Hence, a proper planning, effective 

strategies, and practical actions should be in place to control the impacts of development-

related activities on the environment. One of the common activities in every development 

in Sabah is earthwork activities. Therefore, the establishment of these Guidelines and 

Standard Operating Procedures (SOPs) for Earthwork Activities is timely and provides 

the mechanism to guide project proponents in controlling and managing environmental 

impacts.  

I look forward for Sabah to achieve a higher level of environmental achievements and 

sustainable development to meet the aspiration of the Sabah State Policy on the 

Environment that is “to maintain a healthy environment based on clean air, healthy rivers, 

vibrant forests, productive land, bountiful seas and cohesive communities contributing to 

the prosperity of the State and its people”. 

 

DATUK SR. HAJI MOHD YUSRIE ABDULLAH 

PERMANENT SECRETARY 

MINISTRY OF TOURISM, CULTURE AND ENVIRONMENT EPD S
ABAH
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Foreword 

The publication of the “Guidelines and Standard Operating Procedures (SOPs) for 

Earthwork Activities in Sabah” is part of the Environment Protection Department’s 

continuous efforts to enhance environmental management in Sabah specifically to 

provide guidance on how to minimise impacts of earthwork activities. These guidelines 

outline common environmental concerns related to earthwork activities and how these 

can be addressed through effective mitigation measures. 

Section I introduces the purpose of the Guidelines, which is to provide practical guidance 

to project proponents and relevant stakeholders on the process involved in the 

preparation of a site for earthwork activities. It intends to provide a structured framework 

for the scope of environmental considerations required during the planning and 

implementation stages of earthwork activities. Integrated and holistic consideration of the 

site, soil characteristic, implementation schedule, practicality, etc. at the planning stage 

of development is essential for the selection of best mitigation measures. The significance 

of this approach will ensure that any earthwork activity will be carried out with minimal 

adverse residual environmental impacts. Section II presents the Standard Operating 

Procedures (SOPs), a clear and practical application of mitigation measures guidance for 

project proponents to control and manage impacts due to earthwork activities.  

I greatly acknowledge all government agencies, organisations and individuals who 

provided valuable comments, feedback and input into the development and publication 

of these guidelines and SOPs. I sincerely hope this document will be utilised meaningfully 

and we encourage project proponents to implement environmental-self regulation (ESR) 

towards a more sustainable environment in Sabah. 

 

VITALIS J. MODUYING 

DIRECTOR 

ENVIRONMENT PROTECTION DEPARTMENT, SABAH
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Section I: Guidelines 

1 Introduction 

The aim of this guideline is to provide standard operating procedures (SOPs) applicable 

for earthwork activities at site in the state of Sabah, with a focus on prevention, mitigation 

and control of discharge from development area containing the major pollutant resulting 

from earthwork activities.   

This guideline should serve as an operating manual and guide for the stakeholders in the 

implementation of the mitigation procedures. All the mitigation measures shall be 

designed, constructed, installed and maintained in accordance with good practices and 

applicable design specifications endorsed by the local authorities.  For example, the 

Earthwork Plan and Drainage Plan endorsed by the local authorities, guidelines or 

manuals from the DID as well as the approved environmental conditions endorsed by the 

Environment Protection Department. 

1.1 Earthwork Strategy   

The Project developer should have the following earthwork strategies in all earthwork 

activities: 

No Strategy Description 

1 Minimise disturbance Clear areas required for structure development or 

site access only. 

2 Phase & Stage 

construction 

Phase and stage out the earthworks on site to 

smaller scale / units to allow progressive 

revegetation and minimise erosion. 

3 Protect steep slopes Minimise clearing of existing steep slopes. 

4 Protect waterbodies Determine existing and future drainage patterns.  

No clearing adjacent to waterbodies. 
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No Strategy Description 

5 Stabilise exposed areas 

rapidly 

Revegetate disturbed soils after each stage of 

earthworks. 

6 Install perimeter controls Prevent runoff out of the worked area. Controls 

must be able to retain or direct the runoff within the 

site. 

7 Implementing control 

measures 

Ensure control measures used are site 

appropriate and adequately protect the receiving 

environment. 

8 Technical capability Technical capability is crucial to oversee the 

implementation and maintenance of the control 

measures. 

9 Updating control measures Adapting and modifying the control measures 

based on the project progression needs. 

10 Assess and adjust To check, examine and maintain or improve the 

control measures. 
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1.2 Planning Consideration Checklist 
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1.3 Application to these Guidelines 

The type of project and site condition are crucial in determining the BMPs to apply when 

mitigating the impacts from earthwork activities. To ensure the right BMPs are applied at 

the right site condition and time, these factors will need to be considered as shown in 

Figure 1. The factors are further elaborated in the following subsections. 

 

Figure 1 Factors of consideration for the appropriate mitigation measures process. 
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1.3.1 Topography 

Ground topography plays an influencing factor when deciding on the staging, as it will 

affect the movement of the surface runoff.  By understanding the ground topography, the 

site or earthwork staging can control the surface runoff to be contained within a particular 

work area through implementing the right mitigation measures.  

1.3.1.1 Slope stability 
When natural or man-made slopes found around and within the project site may be 

affected due to earthwork activities, additional geotechnical investigation on slope 

condition should be carried out. The investigation should show sufficient detail to 

adequately define the geologic conditions of the slopes, groundwater conditions, slope 

stability analysis covering factor of safety (F.O.S), slope gradient, slope classification, 

climate, etc. to allow slope risk assessment or potential slope failure against any nearby 

structure, life and property, to be carried out by the respective authority.  

Understanding the slope condition in the area provides critical inputs to the planning of 

staging, sequence of works as well as deciding on the right mitigation measures to be 

implemented.  

1.3.2 Project size / footprint 

The project size / footprint will determine the scale of the earthwork impact and contribute 

to the earthwork planning to ensure impact scale is kept to a minimum. The core principles 

to be considered regardless of the project size and keeping the impacts to manageable 

levels are: 

�x Reducing the working area to be less than the plan area of the building and 

�x Regulate phases / staging of development (i.e., all clearing, grading and stabilisation 

operations shall be completed before moving into the next phase). 

When considering the staging of the earthwork activities, other contributing factors such 

as topography of the site and / or existing conditions of the site also play a role in 

determining the staging process. 
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1.3.3 Existing environmental conditions 

The existing condition of the site, such as land use and sensitive areas within or 

surrounding a project area, will also determine how the earthwork activities should be 

planned out and the suitable BMPs to reduce the amount and duration of the impact to 

the receiving receptors. 

1.3.4 Soil Characteristics 

Soil characteristics will also determine the type of mitigation measures to be installed on 

site. The effectiveness of the mitigation measures installed on the site are influenced by 

the ease of soil materials being dislodged from earthwork activities to capturing eroded 

materials. 

1.3.5 Climate 

Climatic condition of the area also plays a role in deciding the type of earthwork that 

should be carried out.  As Sabah is a tropical climate with dry and wet seasons all year 

round, it is prudent to adjust the type of site activities that are needed against the season 

of the year. Where possible, all major earthworks shall be scheduled during the dry 

season, to minimise open ground surface exposed to the elements of rain and wind during 

wet seasons. 

1.3.6 Sequence of Works (Phasing and Staging of earthwork activities) 

Large scale earthwork activities will incur large scale environmental impacts such as 

erosion, surface runoff, etc. Therefore, phasing and staging based on the sequence of 

works and understanding the environmental conditions on site are to be considered. The 

extent of staging for a site will depend heavily on the sequence of earthwork activities that 

might occur in the construction sequence. For example, phasing the site into several 

smaller work parcels helps to manage the impact to the environment if the site is high in 

sensitivity. EPD S
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1.3.7 Practicality of Best Management Practices (BMPs) installations 

Understanding the practicality and applicability of the mitigation measures, in this case 

the best management practices, to be installed on the site is crucial to ensure the success 

of the mitigation measures in mitigating the issues. Considerations such as accessibility, 

environmental conditions, topography, etc. are necessary to ensure the effective BMPs 

are installed. 

1.3.8 Construction Schedule 

The earthwork activities scheduled on site can determine the best management practices 

to be installed as well as plan for phasing and staging of the development. If there is only 

a short duration for the earthwork activities, then the selected mitigation measures need 

to be practical and effective to address the need. For example, the installation of the 

mitigation measures must be completed before the earthwork activities starts, as the 

measures are to address the impact from the earthwork activities.  
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1.4 Overview of the flow of the Guidelines 
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Section II: Standard Operating Procedures (SOPs) 

All mitigation measures to contain the environmental impacts within the earthwork site 

shall be designed, constructed, installed, and maintained in accordance with good 

engineering practices and applicable design specifications. Developments involving 

earthwork will be controlled to ensure that they do not increase the risk of landslides and 

/ or flooding by blocking flood water flow paths and culverts and diverting flood water to 

other sites. Situations such as landslides or sediment filling in an existing channel or 

overflow path must be carefully managed to avoid the risk of flooding.  

The extent and scale of the earthworks may necessitate the creation of an adequate 

'secondary flow path' in the event that a primary flow path / channel is blocked.  Any 

control measures used to address this issue must be effective in avoiding significant 

impacts. Therefore, application of all mitigation measures installed at the earthwork site 

shall be in accordance with standards and specifications indicated, specified, stated, 

depicted and set forth in all the existing guidelines, laws and regulations in Malaysia. 
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1 Control of Site Development 

Prior to any earthwork activities, legal documentation such as permit, permission or 

approval to develop the land must be obtained to avoid conflicts to the neighbouring 

landowners. 

Apart from the site boundary, setback or buffers for sensitive and protected areas 

identified such as forest reserves, mangroves, waterbodies, hill sites, private lands and 

properties must be allocated to allow sufficient protection of the area from receiving any 

impacts due to the earthwork activities. 

Target Earthworks activities within the approved site boundary 

Standard 

Operating 

Procedures 

1.1 Applicable Documents 

Refer to relevant documents, such as approved EIA, PMM, AEC, MD, 

EP, ESCP, site plan, approved land development permits, earthwork 

Schedule B (Land Ordinance Cap 68), earthwork by-law, etc. for the 

approval conditions and required mitigation measures to be 

implemented in establishing the development site area. 

The mitigation measures outlined in the above-mentioned documents 

shall be referred to and take precedent to the requirement / standard 

procedures outlined here when preparing the site for earthwork activities. 

1.2 General Procedures 

1.2.1 Site Plan 

1.2.1.1 Appoint a licensed surveyor to carry out a site survey and submit 

for the approval process to the relevant authorities.  

1.2.1.2 Carry out a site survey. The survey shall extend 500 m beyond 

the site boundary or as requested by the relevant agencies. 
EPD S
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1.2.1.3 Site plan to be prepared in Rectified Skewed Orthomorphic 

(R.S.O) system of rectangular coordinates.  Standard of survey 

Class II or as requested by the relevant agencies. 

1.2.1.4 Site plan to be plotted at scales 1:500 / 1:1,000 / 1:2,500 / 

1:12,500 / 1:25,000 or as requested by the relevant agencies. 

1.2.1.5 The site plan should show the following information: 

�x Topography; 

�x Limits of construction; 

�x Conceptual project layout; 

�x Surface waterbodies, known wetlands, springs, and wells; 

�x Locations of final drainage discharge outlets; 

�x Existing land use; 

�x Existing vegetation; 

�x Steep or unstable slopes; 

�x Areas used to store soils and wastes; 

�x Areas of cut and fill; and 

�x Existing and planned paved areas and buildings. 
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1.2.2 Site Boundary Marking 

1.2.2.1 Mark the site boundary with visible boundary marker tools made 

from sturdy materials such as painted wooden stakes, 

signboards, PVC pipes, and hoarding. 

1.2.2.2 Demarcate working site and surrounding receptors that might 

be affected by the earthwork activities such as public road, 

drains, river, forest, residential / commercial buildings, etc. with 

visible markers such as red tape, signboards, fences, hoarding, 

etc. 

1.2.2.3 Erect signboards or notification boards showing the site 

boundaries and demarcated area at visible height level. 

1.3 General Sequence of Works 

1.3.1 Per the site plan, mark every corner of the site boundary and 

earthwork phases with visible markers. 

1.3.2 Identify receptors surrounding the site and demarcate the 

receptors with sufficient buffer / setback to ensure receptors are 

not affected by the earthwork activities. 

1.3.3 Notify all workers, including contractors, agents, or personnel that 

are appointed in carrying out the earthwork activities on the 

boundary marker used on the site to avoid damaging, tampering 

or relocating them. Examples of notification methods are: 

�x Clearly state boundary marker tools in the approved map; 

�x Erect signboards at site boundaries;  

�x Conduct periodic awareness training on boundary 

markers used onsite; and 
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�x Display boundary marker tools used on-site with a notice 

/ sign board. 

1.3.4 Inspect and monitor marking tools at the site to ensure markers 

remain in their initial position without disturbance and / or 

damages. 

1.3.5 Earthwork activities should not be conducted outside the marked 

boundary. Each phase of earthwork shall be conducted within the 

boundaries and any earthwork outside the boundaries without 

approval is prohibited. 

 

 

Photo 1 Example of hoarding used to demarcate the active working area within a site. EPD S
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Photo 2 Example of fencing used to surround the site boundary. 

 

Photo 3 Example of signages installed at the visible marker demarcating the site 
boundaries. 
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Photo 4 Example of boundary marker / boundary stone used for land surveying.  
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Photo 5 Example of a marked buffer zone to protect mangrove forest. 
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2 Phased Development 

Proper earthwork staging / phasing and work sequencing shall be adopted to ensure that 

bare / erodible surfaces are properly mitigated as soon as possible. Doing so shall 

minimise the earthwork impacts to the environment to a manageable level. 

Uncontrolled or unplanned earthwork activities may result in environmental degradation, 

which affects the surrounding communities negatively via water pollution due to 

uncontrolled runoff, flash flooding due to blocked drains or sedimentation in the nearby 

river system, landslides due to land clearing, etc. 

Target �x To reduce the impacts from earthwork activities to a manageable 

level. 

�x To allow progressive revegetation and minimise erosion. 

�x To facilitate the implementation of the best management practices 

sequentially or systematically. 

Standard 

Operating 

Procedures 

2.1 Applicable Documents  

Refer to documents such as approved EIA, PMM, AEC, MD, EP, ESCP, 

site plan, earthwork Schedule B (Land Ordinance Cap 68), earthwork 

by-law etc., to determine the phasing of the site. 

2.2 General Procedures 

2.2.1 When establishing phasing and sequence of works for 

earthwork activities, criteria to be considered are (refer Section 

I: Subsection 1.3): 

�x Existing environmental conditions; 

�x The sequence of earthwork activities; 

�x Topography; 
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�x Climate; 

�x Soil Characteristics; 

�x The practicality of BMP installations; and 

�x Construction Schedule. 

2.3 General Sequence of Works 

2.3.1 Mark the phases and working zone to show the limit of active 

areas. Refer to SOPs for Control of Site Development on how 

to demarcate the site phases / working zone. 

2.3.2 Conduct earthwork activities according to the phases. 

2.3.3 Notify the relevant authorities of any changes to the earthwork 

phasing plan / sequence of the phasing. 

2.3.4 Implementation of best management practices must be 

according to the submitted earthwork plan and sequence of 

works indicated. 
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3 Management of Erosion and Sedimentation 

Earthwork activities lead to soil erosion, which degrades water quality by increasing 

turbidity levels and total suspended solids as well as sedimentation. Temporary drainage 

systems, as well as erosion and sediment control structures, shall be provided to control 

and provide effective retention and discharge of sediment runoff. 

Target Protection of water quality by managing the surface runoff, erosion, and 

sedimentation impacts. 

Standard 

Operating 

Procedures 

3.1 Applicable Documents 

Refer to documents, such as approved EIA, PMM, AEC, MD, EP, ESCP, 

mitigation maps, earthwork Schedule B (Land Ordinance Cap 68), 

earthwork by-law, etc. for the control measures to be implemented to 

mitigate erosion and sedimentation impacts. 

The control measures outlined in the above-mentioned documents shall 

be referred to and take precedent to the requirement / standard 

procedures outlined here when managing the impact of erosion and 

sedimentation due to the earthwork activities. 

3.2 General Procedures 

3.2.1 Phased out active working area. 

3.2.2 No direct discharge of surface runoff from the disturbed area 

into public drains or waterbodies. 

3.2.3 No construction of surface runoff structures and sediment 

control measures in waterbodies. 

3.2.4 Silt trap / sediment basin and temporary perimeter earth drain 

shall be constructed at a minimum of 20 m, or as specified in 

the report, away from the edge of the waterbodies. 
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3.2.5 Where earthwork activities are to take place next to 

waterbodies, attempts should be made to maintain a vegetated 

buffer strip of sufficient width to trap sediment. 

3.2.6 Conduct earthworks at the targeted phase of the project site 

based on the earthworks schedule to reduce the period of 

exposed surfaces. 

3.2.7 Avoid conducting earthwork activities during rainy days. 

3.2.8 Temporary stabilisation period for exposed areas shall not 

exceed fourteen days after final formation level is reached on 

any portion of the site.   

3.2.9 Install soil stabilisation measures to protect exposed surface 

areas such as covering exposed surfaces area with temporary 

plastic sheets, geotextile mat, re-vegetating the surface area, 

backfill the areas, construct slope embankments, and applying 

road base. 

3.2.10 Conduct maintenance (sediment removal or de-siltation by 

excavation) on sediment control measures such as temporary 

earth drains, check dam, and sediment basin periodically with 

increasing frequency after each rain event. 

3.2.11 Plant cover crops on exposed surfaces such as Mucuna 

bracteata, Brachiaria ruziziensis, etc. or deep rooting plants to 

reduce soil erosion. 

3.2.12 Refer to SOPs contained in Slope Stabilisation if cover crops 

are not suitable due to slope surface type, such as rocky slopes. 

3.2.13 Refer to SOPs in Stockpiling of Earth Materials on the 

placement and management of stockpiles. 
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3.2.14 No disposal of earth, biomass waste, sediment, solid waste, 

sewage or scheduled waste into waterbodies. 

3.3 General Sequence of Work 

Construct runoff management and sediment control measures at the site 

prior to carrying out earthwork activities. Below are general sequences 

for installation of the mitigation measures: 

i. Identify and mark sensitive receptors as well as site and / or buffer 

boundaries such as forested areas, mangroves, residential / 

settlement areas, and waterbodies based on SOPs outlined for 

Control of Site Development; 

ii. Implement surface runoff, erosion and sediment control measures 

such as silt trap / sediment basin / sediment pond / sump and 

temporary perimeter earth drains prior to carrying out earthwork 

activities; 

iii. Construct silt trap / sediment basin / sediment pond / sump at a 

location where practical and effective to control sediment runoff.  

The water from the silt trap / sediment basin / sediment pond / 

sump to be discharged through the prepared temporary discharge 

outlet (for example, earth drain or pipe culvert) that connects into 

existing drainage system or waterbodies; and 

iv. Construct temporary earth drains according to the runoff flow 

direction (i.e., typically from higher to lower elevation) in order to 

ensure the surface runoff is diverted into stabilised area or into silt 

trap / sediment basin / sediment pond / sump before discharge. 
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Standard 

Operating 

Procedures 

3.3.1 Flat Land 

Refer to Figure 2 to Figure 5 for the general sequence of works in 

installation of best management practices (BMPs) for earthwork 

activities at a typical site involving land clearings and sensitive receptors 

like rivers, mangroves, settlements, etc. 

3.3.1.1 Sufficient buffer / setback to be provided to ensure receptors 

are not affected by the earthwork activities. 

3.3.1.2 Silt trap / sediment basin / sediment pond / sump and 

temporary perimeter earth drains shall be constructed at a 

minimum of 20 m (or as specified in the report), away from the 

edge of the waterbodies. 

 

  

Figure 2 Illustration of demarcation of site boundary, phasing and identification of 
sensitive receptors.
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Figure 4 Illustration of the cross-section at stream area of Phase 1 layout. 
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Photo 6 Biomass or mulch can be applied on exposed soil ground to reduce erosion 
runoff at site. 

 

 

Photo 7 Example of temporary perimeter earth drain constructed to divert runoff or 
channel water to silt trap / sediment basin / sediment pond / sump. 
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Standard 

Operating 

Procedures 

3.3.2 Slope / Hilly Area 

Refer to Figure 6 to Figure 10 for the general sequence of works in 

installation of best management practices (BMPs) for earthwork 

activities at a slope site involving land clearing, cut and fill. 

3.3.2.1 Sufficient buffer / setback to be provided to ensure receptors 

are not affected by the earthwork activities.  

3.3.2.2 Provide sufficient setback (as specified in the design) from the 

edge of the slope when constructing the berm / cut off drain.  

3.3.2.3 Temporary perimeter earth drain shall be constructed at the 

base / toe of the slope to channel the slope runoff to the 

sediment basin. 

3.3.2.4 In case of landslide events or at critical areas, soil stabilisation 

BMPs can be implemented to obtain immediate results. The 

BMPs include active treatment systems, geogrid / geotextiles 

reinforcement, reinforced concrete retaining structure, 

reinforced fill structure, hydro-seeding, hydro-mulching, etc.  

3.3.2.5 Refer to SOPs for Slope Stabilisation for more information on 

slope stabilisation measures. 
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Figure 6 Illustration of demarcation of site boundary / phasing and sensitive receptors 
with slope or hilly topography earthwork site. 
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Figure 7 Illustration of best management practices for cut slope activities. 
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Figure 8 Illustration of cross section at A of the cut slope layout. 
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Figure 9 Illustration of best management practices for fill slope activities. 

EPD S
ABAH



   

 

PAGE | 32   

 

Figure 10 Illustration of cross section at A of the fill slope layout. 

 

 

Photo 8 Example of silt fence installed at the edge of the slope. EPD S
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