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ABBREVIATIONS AND ACRONYMS 

ACLR  Assistant Collector of Land Revennue 

AEC  Agreement of Environmental Conditions 

AIS  Automatic Identification System 

CO  Carbon Monoxide 

DID   Department of Irrigation and Drainage Sabah 

DOE  Department of Environment 

ECR  Environmental Compliance Report 

EIA  Environmental Impact Assessment 

EO  Environmental Officer 

EPD  Environment Protection Department 

ERP  Emergency Response Plan 

ESCP  Erosion and Sediment Control Plan 

FCC  Fecal Coliform Count  

GPS  Global Positioning System 

JANS  Jabatan Air Negeri Sabah 

JMG  Jabatan Mineral dan Geosains 

JPDS  Jabatan Pelabuhan Dan Dermaga Sabah 

JPPS  Jabatan Perkhidmatan Pembentungan Sabah  

JTU  Jabatan Tanah dan Ukur 

LA  Local Authority  
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m  Metre 

MTRA  Marine Traffic Risk Assessment 

NO2  Nitrogen Dioxide 

OP  Occupational Permit 

PPE  Personal Protective Equipment 

PPs  Project Proponents 

PWD  Public Works Department 

SO2  Sulphur Dioxide 

SOPs  Standard Operating Procedures 

SFD  Sabah Forestry Department 

TCC  Total Coliform Count 

TOL  Temporary Occupational License  
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INTRODUCTION 

 

River sand/stone mining and processing activities generally involves three (3) main phases. The 

first phase is site preparation, followed by operational and production, and ultimately abandonment 

and restoration.  Specific activities shall be carried out throughout each phase, all of which have 

the potential to cause significant environmental degradation and damage to public property, 

particularly those near rivers if carried out uncontrollably.   

 

Under the Environment Protection Enactment 2002, mining and processing of river sand/rock are 

one of the prescribed activities listed in the Second Schedule of the Environment Protection 

(Prescribed Activities) (Environmental Impact Assessment) Order 2005.  This requirement obliges 

Project Proponents (PPs) to appoint an environmental consultant registered under the Environment 

Protection Department (EPD) to prepare and submit a Environmental Impact Assessment (EIA) for 

approval, prior to project commencement. 

 

The EIA report will describe all potential environmental impacts derived from project activities such 

as riverbank erosion, river pollution, improper management of processing waste, etc. and will 

propose mitigation measures to minimise impacts.  Once the EIA is approved by the EPD, the 

department will then produce the Agreement of Environmental Conditions (AEC), which is to be 

agreed upon between the PPs and the EPD.  Throughout river sand/stone mining and processing 

activities, PPs must continuously comply with all environmental conditions stated in the AEC.  

 

These Standard Operating Procedures (SOPs) are prepared to provide clear guidance to PPs for 

implementing environmental conditions commonly imposed for river sand/stone mining and 

processing activities by the EPD in the AEC.  In addition, the SOPs will indirectly guide PPs to 

comply with the AEC while minimising impacts to the environment.  The SOPs shall be used 

together with the EIA since some of the requirements in the SOPs are already contained in the 

report.  
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16 GLOSSARY 

Biomass Waste: Refers to vegetative waste, notably that generated by clearing and sand 

processing activities. 

 

Boundary Marker: A physical marker used to indicate the boundary of an area.  

 

Dust Suppression Systems: A device designed to control the dispersion of dust.   

 

Emergency Response Plan For Oil Spill: A document that outlines the procedure that an 

organisation will follow in the event of an oil spill to ensure the safety of its employees and 

minimise the disruption to critical operations and environmental impact.  

 

Holding Tank: Large containers made from impervious sturdy materials used for the collection 

and storage of wastewater for vessel.   

 

Liquid Waste Control Structures: Structures designed to prevent the discharge of pollutants 

into rivers.  

 

Oil Trap: A device or structure designed to intercept most oil, greases, and solids before they 

enter a wastewater disposal system or are discharged into the environment.  

 

Open Burning: Any fire, combustion or smouldering that occurs in the open air and which is 

not directed there through a chimney or stack (Environmental Quality (Declared Activities) 

(Open Burning) Order 2003).  

 

Pollution: Any direct or indirect alteration of the physical, thermal, chemical, or biological 

properties of any part of the environment by discharging, emitting, or depositing wastes so as 

to affect any beneficial use adversely, and to cause a condition that is hazardous or potentially 

hazardous to public health, safety or welfare, or animals, birds, fish or aquatic life, or plants.  

 

Runoff Management and Sediment Control Facilities: Structures constructed to control the 

transport of sediment by runoff from disturbed areas into nearby watercourses. 
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17 APPENDIX 1 

17.1 HYDRAULIC & HYDROLOGY CONSIDERATION FOR RIVER SAND & STONE 

MINING ACTIVITY 

Riverbank erosion and deposition are natural processes due to changes in the river flow.  Prior 

to any disturbance from the river sand/stone mining operation, the state of a river is in 

equilibrium with its flow.  The flow of a river is determined by its gradient (slope) and sections.  

Any extraction on the river will unavoidably alter the gradient and sections of the river thus 

disrupting the flow and current equilibrium resulting in changes to the riverbank erosion and 

deposition patterns.  To minimise flow disturbance due to the aforementioned reason, the 

determination of extraction area for river sand/stone mining operations must strictly adhere to 

the DID's excavation depth and middle third requirements.  For visualisation, refer to the 

illustrations on the following page which depict the river flow when extraction within the middle 

third section of the river is complied with and when it is not.  Mitigation measures to minimise 

the disruption of rivers due to sand/stone extraction is detailed in SOP 1 and 3. 
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17.2 CHANGES TO RIVER FLOW CAUSED BY RIVER SAND/STONE MINING 

 

Scenario 1: Straight river system  

 

 

Within middle third Outside of the middle third 

River flow disturbance is minimised, especially 

the flow direction is maintained hence erosion 

to the riverbank is significantly reduced. 

River flow has been disturbed especially the flow direction resulting in new erosion and deposition 

patterns hence erosion of riverbank will significantly increase. 
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Scenario 2: Meandering River System  

  

Within middle third Outside of the middle third 

Disruption to river flow is minimised especially 

the flow direction hence the erosion and 

sedimentation pattern which causes the concave 

(bulging inward) and convex (bulging outward) of 

a river is maintained. 

Disruption of river flow especially the flow direction resulting in new erosion and deposition patterns, 

erosion of riverbank will significantly increase 
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17.3 MONITORING CHANGES IN BEDS AND BANKS OF RIVERS WITH RIVER 

SAND AND STONE MINING ACTIVITIES  

The natural state of a river is in equilibrium but may change due to natural causes such as 

high flood flows events or earthquakes and human activities.  River sand and stone mining 

activities are one of the causes that changes the natural state of rivers by lowering the riverbed 

and accelerating riverbank erosion.  Over extraction and extraction in prohibited areas of the 

river are the main causes of unacceptable changes to the riverbed and banks.   

 

(a) Riverbeds and Banks Monitoring 

Monitoring changes in beds and banks of rivers due to sand and stone mining activities is a 

systematic and objective way to observe the physical changes of the river.  Monitoring is to 

be carried out and analysed to detect changes for a stretch of river at fixed locations and 

intervals over a period of time.   

 

The condition of the riverbed and banks of a particular stretch of river for mining will be 

identified by a survey during project prospecting or the EIA stage.  The survey will provide a 

plan of the river, the longitudinal profile and cross-section at specific locations along the river.  

Typically, the survey includes stretches of river proposed for mining and 200 meters upstream 

and downstream of the mining area.  This survey becomes the baseline for monitoring.  

Periodical resurveys of this stretch of river will provide a longitudinal profile and cross-sections 

at the same locations for comparison and to detect any changes.  It is very important that the 

river longitudinal profile and cross-sections are closely monitored.  When the allowable 

longitudinal profile and cross-sections have been reached, the mining activity shall be stopped.  

Any further excavation will cause unacceptable riverbank erosion and lowering of the river 

depth. 
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Illustration 1: Example of Plan View and Longitudinal Section of a River  

 

 

Illustration 2: Example of River Cross-section 

 

In addition, a riverbank erosion indicator or marker can be installed at selected and 

fixed cross-section points according to the original survey to detect any changes to the 

riverbanks and to monitor riverbank changes.  The markers are to be fixed at one (1) 

meter or more behind the top of banks or a certain convenient distance from the edge 

of the vegetation.   
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(b) Determination of the edge of a riverbank 

When monitoring the banks of a river as detailed in the previous section (a), measurements 

of the distance between the edge of the riverbank to the installed indicator or marker are 

necessary.  Although it may appear simple on paper, conducting the activity on-site may 

be challenging for those who are inexperienced.  A brief explanation of how to determine 

the edge of a riverbank is as follows.  

 

As a general principle, the edge of a riverbank is determined by the first fall when the land 

is sloping downwards.  Two (2) persons are required to utilise this method.  The first person 

walks slowly towards the bank with closed eyes while the second person refrains the first 

person from falling into the river.  When the first person senses the first fall, then he/she 

is considered to be standing at the edge of a riverbank.  Refer to the plates and illustrations 

shown below. 

 

Plate 3: Man standing at the edge of the riverbank 

Observe the man outlined in red.  He is standing at the edge of a riverbank.  The edge 

may not be visible due to vegetation.  However, on-site, as one walks slowly towards the 

bank with eyes closed, one will be able to tell when one is at the edge the instance the 

land one steps on starts to slope downwards or one senses the first fall.  The illustration 

shown on the next page depicts the position where the man is standing if vegetation is 

removed from the photo above.  

First Person 

Second person 
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Riverbank Monitoring Form 

MONITORING INFORMATION 

Observer name  

Date and Time of 

Observation 

 

MARKER INFORMATION 

Reference no.  

Location 

(GPS Coordinates) 

 

Marker perpendicular 

distance from the edge of 

bank (m)  

  

River bank erosion marker 

descriptionA 

 

RIVERBANK DESCRIPTIONSB 

Location of river bankB1   

Erosion status of river 

bankB2 

 

River bank cover statusB3 
 

 

OthersB4 
 

 

DESCRIPTION OF OBSERVATION SITEC 

GeneralC1  

OthersC2  

COMMENT(S)D 
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