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Abstract 
 

This study aims to suggest an efficient method for the management of gross pollutants. The local data collected will finally become input 

to Innovative Gross Pollutant Management Strategies Knowledge Database, which will help engineers or local authorities to manage the 

GPTs efficiently. Furthermore, the knowledge management portal ensures knowledge sharing and the establishment of knowledge bank 

for Gross Pollutant under Malaysian condition. The developed gross pollutant management strategies knowledge database is able to as-

sist the client during inspection & maintenance data collection using ArcGIS Collector. The data will be uploaded into the web base ARC 

GIS Online System, enable better management of gross pollutant traps, in term of inspection & maintenance. The result obtained in this 

study provides information that can help future decision for GPTs installation and maintenance program. Ultimately, the data obtained 

will assist the engineers and local authorities to implement appropriate strategies for trapping gross pollutants in an urban area, expand 

the sources for managing gross pollutants in order to rehabilitate the river system and preparing budget allocation for GPTs operation & 

maintenance. 
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1. Introduction 

In the last few decades, river management and restoration play an 

important role in the environment. Thus, improving water quality 

is one of the major areas of research as many researchers are con-

ducted in this applied research field [1-7]. Pollutants carried by 

urban stormwater runoff are considered as a significant contributor 

to the degradation of receiving waters [8]. Gross pollutants are 

often targeted first for the removal and many structural measures 

have been applied with varying results [9, 10]. Urban stormwater 

pollutants include gross pollutants, trace metals and nutrients that 

are associated with sediments, and dissolved pollutants [11]. 

These accumulated pollutants are not only aesthetically unattrac-

tive, but also demonstrate an environmentally threatening and 

devastating effect on the natural equilibrium, and impede the hy-

draulic performance of the urban drainage system [12-14]. In par-

ticular, aquatic fauna is a risk of becoming entangled in or suffo-

cating from, litter ingested in the course of their search for food; 

while pathogenic organisms or toxins, could interfere with the 

biota terrestrial ecosystems, resulting in food chains imbalance 

[15]. A study conducted in Melbourne, Australia has noted that 

urban areas contribute 20-40kg of gross pollutants per hectare to 

the stormwater, equivalent to approximately 60,000 tons or 

230,000 cubic meters of gross pollutants, with the generation of 

two billions tons of litter annually [16]. Gross pollutant trap 

(GPTs) is a device that is purposely designed to remove litter, 

debris and sediment from stormwater [17]. It is fixed at the down-

stream end of a drainage system, which is before entering the 

waterway such as a river, pond or wetland. Some of them are de-

signed to filter oil and to remove the chemical from the water flow.  

Literally, gross pollutant traps combined the mechanism of gross 

solids interception and retention [18]. This mechanism utilizes the 

energy coming from the inflow to separate floatable materials with 

non-floatable materials. For examples, sedimentation tank is used 

to settle the non-floatable material such sediments, trash rack ap-

plying the intercept mechanism by intercept gross solids from 

stormwater and CDS utilized both mechanisms of interception and 

retention. In this study, Gross Pollutant Management Strategies 

Knowledge Database developed for managing gross pollutants. 

This study targets to impart a management and planning tool for 

proactive and operative management of the gross pollutants in the 

urban areas. The system was developed based on previous and 

current research and collection of data, which will complement the 

system as a data storage hub.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://creativecommons.org/licenses/by/3.0/


International Journal of Engineering & Technology 925 

 

2. Material and Methods 

2.1. System Architecture 

System Architecture is also based on a scalable and extensible 

platform that can be easily extended and configured to meet the 

progressive needs of supporting delivery of services across multi-

ple platforms, including desktop, server, web and mobile. Figure 1 

shows the system architecture for a gross pollutant management 

strategies database. 

 
Fig. 1: System Architecture of Gross Pollutant Managmement Strategies 

Database 

The phases involved in developing gross pollutant management 

strategies knowledge database are discussed in Fig 2. 

 

 
Fig. 2: Phases Developing Gross Pollutant Management Strategies 

Knowledge Database 

Figure 2 shows the phase developing gross pollutant management 

strategies knowledge database.  There are 3 phases which have 

phase 1 establishing geodatabase and filed data collection module. 

Next phase 2 describing web map application development and 

finally phase 3 which focus on web map application development. 

2.2. Application Development 

The application system is based on Web, Desktop GIS and Mobile 

GIS platform solution. The foundation of the architecture is de-

signed based on N-tier architecture. 

• Presentation layer 

• Graphical user interface for information dissemination. 

• Business Logic Layer 

• Security layer 

• Core application 

• Integration 

• Data Layer  

• Database and Geodatabase 

 

The solution architecture is envisioned to meet the following ob-

jectives: 

• High degree of flexibility to cater to modifications that may 

be required  

• Ascertain predictability of performance 

• High-level security compliance including comprehensive and 

documented security policies, ease of implementing the poli-

cies and business rules. 

• High degree of availability 

• High degree of compliance with business process and busi-

ness processes information requirements to establish the 

degree of usability 

2.3. Geodatabase Development 

Development of geodatabase is to establish a centralize geodata-

base to supports one copy of the production geodatabase environ-

ment in order to minimize administrative management require-

ments and ensuring data integrity. Figure3 shows the sample of 

geodatabase layer. The process involves:  

• Planning, design and construct of the operational geodata-

base 

• To migrate and integrate spatial data and non-spatial data 

into Geodatabase 

 

 
Fig. 3: Geodatabase Layer 

 

2.4 Application Modules 

 

Several modules have been developed in the system that forms an 

integrated application system that will be used in order to ensure 

transparent and consistent information flow throughout the entire 

organization. The interrelationships among the applications mod-

ules can be understood from a figure below, which illustrates the 

technical architecture integration, high-level business and data 

integration of the application system.  Also shown is the high-

level system interfacing. 

 

i. GIS Mobile Data Collection Module - collector for 

ArcGIS is a mobile-based application solution for data 

collection, updating and site verification direct from the 

field into centralizing geodatabase. The user can update 

information in the field whether in the connected or dis-

connected environment. Figure 4 shows the collector for 

ArcGIS for field data collection. 

ii. Map Viewer Module - an interface for map viewing 

and GIS functionalities such as buffering, query, identi-

fy, searching, display attribute and photo, producing a 

dynamic graph and map printing.  
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iii. GPT's Maintenance Module - this module will be used 

by the authority and the appointed contractor to update 

the status of their maintenance work of the GPTs. The 

sub-modules are routine maintenance Inspection and 

routine maintenance works. 

iv. Various analyses and reporting - to be defined in the 

user requirement study and base on ongoing research 

and finding by UNITEN. 

v. Administrative and Security - an important function 

because the system involves accessing and updating the 

central database and geodatabase. 

 

 
Fig 4: ArcGIS Collector for Field Data Collection 

3. Result and discussion 

GIS online plays an important role to monitor and analyze the 

performance of GPTs. The developed prototype aims to serve as 

an integrated medium between client, contractor and consultant 

and enable relevant parties to update any information related to 

GPTs such as location, maintenance schedule and wet load. It can 

improve measurement capabilities and increase practicality usage 

of the handheld device and mobile application.  

 

3.1 ArcGIS Collector 

 
ArcGIS Collector Mobile is a based application solution for data 

collection, updating & site verification direct from the field into a 

centralized geodatabase. It will help workers to the key in the data 

during GPTs maintenance and straight into the system. 

 

 
 (a) 

 
(b) 

 

3.2 ArcGIS Online System 

 
The web application of ArcGIS Online for data management, 

monitoring, analysis and reporting can be accessed through web 

address http://shgis.alami.my/gptweb.  Figure 6 shows the main 

features of the ArcGIS Online Gross Pollutant Management Strat-

egies Knowledge Database. 
 

(

a) 

 

(b) 

 

(c) 
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(d) 

 

(e)  

 
Fig. 5: (a) Front Page of ArcGIS Online Showing the location of GPTs for 

Data management, monitoring, analysis & reporting; (b) Display of Infor-

mation of Selected GPT ID; (c) Multi-selection menu for GPT display - 
Catchment based, Land Use and Types of GPTs; (d) Reporting Menu; (e) 

Sample Analysis of Result from Reporting Menu 

4. Conclusions 

The database able to assist the client during data collection using 

ArcGIS Collector.  The data will be uploaded into the web base 

ARC GIS Online System, enable better management of gross pol-

lutant traps, in term of inspection & maintenance. It also enables 

simple analysis to help the user to see the trend of gross pollutant 

trapped by trapping devices. In addition, it helps to minimize ad-

ministrative and management requirements and ensure data integ-

rity. Furthermore, it facilitates the exchange and sharing of infor-

mation throughout the relevant division and organization. 

Acknowledgements 

This study was carried out under the Research Grant Scheme (U-

GN-CR-15-03) supported by Humid Tropic Center, Department 

Irrigation and Drainage (DID), Malaysia under the title “Research 

On Performance Of Gross Pollutant Trap (GPT) Trapping Devices 

Versus Life Cycle Cost And Gross Pollutant Management Strate-

gies Knowledge Database Case Study River Of Life” and Malay-

sian Ministry of Higher Education in the form of a Fundamental 

Research Grant Scheme 20140129FRGS. 

References  

[1] Al-Ani IAR, Sidek LM, Desa MMN, Ahmad Basri NE., 2012, 
Knowledge-based expert system for stormwater management in 

Malaysia, J Environ Sci Technol, 5(5), pp. 381-388. 

[2] Norazli O, Nor EA, Muhd NM, Lariyah MS, Nor AO, 2009, 
Potential of electronic plastic waste as a source of raw material and 

energy recovery, Sains Malaysiana, 38(5), pp.707-15. 

[3] Kok KH, Sidek LM, Abidin MR, Basri H, Muda ZC, Beddu S., 

2013, Evaluation of green roof as green technology for urban 

stormwater quantity and quality controls. IOP Conference Series: 

Earth and Environmental Science, 16(1), Article Number 012045. 

[4] Ayub KR, Sidek LM, Ainan A, Zakaria NA, Ghani AA, Rozi A, 
2005, Storm water treatment using bio-ecological drainage system, 

Int J River Basin Manage, 3(3), pp. 215-221. 

[5] Al-Ani, I.A.R., Mohd Sidek, L. And Basri, N.E.A., 2009. Expert 
system for mitigating erosion and sedimentation due to storm water 

during construction activities in Malaysia. European Journal of Sci-
entific Research, 38(1), pp. 38-44. 

[6] Lariyah, M.S., Mohiyaden, H.A., Hayder, G., Hayder, G., Hus-sein, 

A., Basri, H., Sabri, A.F. And Noh, M.N., 2016. Application of 
Moving Bed Biofilm Reactor (MBBR) and Integrated Fixed Acti-

vated Sludge (IFAS) for Biological River Water Purification Sys-

tem: A Short Review, IOP Conference Series: Earth and Environ-
mental Science 2016. 

[7] Jajarmizadeh M, Sidek LM, Mirzai M, Alaghmand S, Harun S, 

Majid MR., 2016, Prediction of Surface Flow by Forcing of 
Climate Forecast System Reanalysis Data, Water Resource 

Management, 30(8), pp. 2627-2640. 

[8] Walker, T., et al., Removal of suspended solids and associated pol-
lutants by a CDS gross pollutant trap. 1999: CRC for Catchment 

Hydrology. 

[9] Tondera, K., et al., Nutrient removal from variable stormwater 
flows, in Ecotechnologies for the Treatment of Variable Storm-

water and Wastewater Flows. 2018, Springer. p. 31-55. 

[10] Marais, M., N. Armitage, and S. Pithey, A study of the litter load-
ings in urban drainage systems-methodology and objectives. Water 

science and technology, 2001. 44(6): p. 99-108. 

[11] Lariyah, M., et al., Development of stormwater gross pollutant traps 
(GPT's) decision support system for river rehabilitation. Water for 

Sustainable Development towards A developed Nation by, 2006. 

2020. 
[12] Zahari, N., et al. Wet Load Study of Gross Pollutant Traps; Kemen-

sah River, Malaysia. in IOP Conference Series: Earth and Envi-

ronmental Science. 2016. IOP Publishing. 
[13] Wilson, M.A., et al., Assessment of hydrodynamic separators for 

storm-water treatment. Journal of Hydraulic Engineering, 2009. 

135(5): p. 383-392. 
[14] Allison, R.A., et al., A decision-support system for determining ef-

fective trapping strategies for gross pollutants. 1998. 

[15] Sargent, B., A systematic stormwater literature review. 9th Interna-
tional Water Sensitive Urban Design (WSUD 2015), 2015: p. 468. 

[16] Sidek, L., et al., The performance of gross pollutant trap for water 

quality preservation: a real practical application at the Klang Valley, 
Malaysia. Desalination and Water Treatment, 2016. 57(52): p. 

24733-24741. 

 


