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INTRODUCTION 
 

Sg. Bintangor is situated at the heart of Kuching City. The river is about 650 
metre long and 12m to 15m wide, forming as a tributary of the Sarawak 
River. It passes under a protocol road in Kuching and flows through Kpg. 
Masjid in Satok before joining the Sarawak River.  
 
During high tide, the Sarawak River Barrage at Sg. Sarawak is closed to 
prevent the ingress of seawater. The water in Sg. Bintangor is relatively 
stagnant when the Barrage is closed. During heavy rains, the Barrage is 
opened to prevent flooding. On dry days, the water may even back-flow from 
Sg. Sarawak when the Barrage is closed as water level in Sg. Sarawak rises 
faster than Sg. Bintangor because of rainfalls around the Catchment Area. 
However, during heavy down pour and at low tide, the flow in Sg. Bintangor 
can be quite fast and the water is discharged within a few hours. The average 
depth of the water range from 0.5 to 1.5m.  
 
The river emits an unpleasant odour which is clearly noticeable at the 
protocol road located above the river. The pollutants, including solid wastes, 
untreated waste-water from septic tanks, animal & fish entails, household 
garbage, oily & greasy scum and food remnants from surrounding food 
eateries & workshops, paint a repulsive sight which adversely affects tourism. 
In addition, the dirty waters support the breeding of harmful insects, such as 
mosquitoes in the surrounding areas, creating serious health and hygiene 
concerns. 
 
A clean river water is of paramount importance to blend in with the newly-
developed Sungai Bintangor river banks. At a recent survey of the Catchment 
Area of Sg. Bintangor, we found that the main pollutants came from the four 
locations at source areas. These are from the food-courts & restaurants, 
hotels, lodging houses, sewage from housing estates & shop-houses, etc, the 
Sarawak General Hospital, private hospitals, nursing home & clinics, Army 
& Police Barracks and the many make-shift food stalls along Jalan Nanas, 
Jalan Rubber, Jalan Satok and Jalan Kulas. One of the worst polluters is of 
course, the Wet Market at Jalan Satok where a lot of animal and fish blood, 
entails and oily leftovers and vegetable & fruits wastes are simply flushed 
down the drains without any form of filtration or via suitable grease traps. 
Although most of the larger wastes are collected in rubbish bins provided by 
City Hall, most of the smaller and wet, untreated & unfiltered wastes, oils and 
greases are washed down the culverts and storm drains, eventually ending up 
at the weir area of Sungai Bintangor, contributing to the pollution of the 
Sarawak River. Most of the time the weir area is covered in an ugly layer of 
smelly, dirty and unsightly layer of greasy scum.  
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      Fig. 1  General View Of Weir Area Before Treatment 
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     Fig. 2  General View Of Sg. Bintangor Before Treatment 
 

 
 
     Fig. 3  Untreated Greasy Source Water from wet market 
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Fig. 4  Map Of Sg. Bintangor 
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AQUACLEAN BIO-REMEDIATION PROGRAMME 
 
A weir has been constructed at the upstream section of Sg. Bintangor near the 
road bridge to trap solid debris. The weir maintains the water level upstream 
at about 1.5m depth consistently and prevents the inflow of water from Sg. 
Sarawak. The water upstream the weir serves as an ideal location for the 
incubation of AquaClean bacteria. Sometimes during high tide, the incoming 
water back-flows over the weir and at ebb tide, some floating debris and 
greasy scum trapped on the weir and not removed regularly by the contractor, 
is carried over the weir and into the Sarawak River. At certain times during 
ingress of waste-waters into the Sg. Bintangor at high tide, the blackish water 
at the river mouth emits a foul smelling odour. This is because of untreated 
waste-waters from other tributaries discharging into the Sg. Sarawak. To 
prevent this Bad Odour at the Sg. Bintangor river mouth, all waste-waters 
from tributaries discharging into the Sg. Sarawak need to be properly treated 
in the same manner as the Sg. Bintangor. If this can be done, we will 
eventually get a clean, non-smelly and healthy Sg. Sarawak. 
 
Any form of bioremediation takes about three weeks to two months from 
inoculation to achieve the optimum bacteria population. Although some 
bacteria will stay on the riverbed and sludge at the bottom, most bacteria 
remain suspended in the water digesting the suspended organic waste as it 
flow along the river. The established bacteria colonies can be almost 
completely sweep away during a heavy rain. In order to retain as much 
bacteria as possible in the river, we installed our unique cost-effective 
biomedia at the weir area and at strategic locations along the river. Fig 5 & 6 
shows our biomedia under construction and installation in progress. The 
biomedia is be installed on rectangular bamboo frame of 5m x 1m x 0.5m 
high. The media is wound around the bamboo frame at 15 cm apart. The 
frame uses about 70m length of the biomedia per cubic meter of frame 
volume. The biomedia’s function is similar to biofilter in a fish tank or pond, 
the organic wastes are blocked by the media and serve as nutrient to 
AquaClean bacteria. The most important function of the media is act as home 
to the microbe and helps to hold the microbe along the river even during 
heavy rain. The media will be fully clogged up without the use of AquaClean 
and BioAktiv remediation. Experience has shown that our remediation 
technology is able to maintain the media relatively sludge-free over long 
period of time.  
 
AquaClean remediation effectively increases many-fold in the presence of 
biomedia, along with sufficient biostimulation. Our technology consisting of 
a complex bioaugmentation program utilizing AquaClean’s bacteria culture, 
along with BioAktiv biostimulation, in our unique and cost-effective bacteria 
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media frame, is able to deliver the best natural bioremediation technology 
available today. 
 
 

 
 

Fig. 5  Biomedia Frame under construction 
 

 
 

Fig. 6  Installation Of Biomedia 
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Inoculation was done on 1st December, 2006. This is followed by a daily 
maintenance dosing initially. An appropriate amount of BioAktiv power was 
mixed with water and sprayed over the treatment zone along with AquaClean 
on selected days during the treatment.  
 
Maintenance dosings were initially done at the weir area. It was found that 
too much untreated greasy wastes and polluted water reached the weir area 
without any treatment. The dosing was switched to include the source points 
upstream as shown in fig 3 to allow some form of treatment before the water 
reaches the weir area from 20 Dec 2007. 
 
Appendix 1 tabulates the dosings schedule for AquaClean and BioAktiv and 
records major observation of changes during the treatment. 
 
WATER PARAMETER MEASUREMENT AND OBSERVATION 

 
The water along the Sg. Bintangor on a dry day appeared heavily polluted 
along the whole river before treatment. A water sample taken on 31 Oct 2006 
records the following parameters : 

 At the weir  At river mouth 
• pH 6.6 @ 27oC 7.3 @ 27oC 
• COD 721 mg/l 213 mg/l 
• BOD  249 mg/l 83.3 mg/l 
• TSS 1350 mg/l 763 mg/l 
• TN 111 mg/l 126 mg/l 
• Odor Very strong strong 

 
There are several inlets to Sg Bintangor. Water quality is also highly affected 
by storm water. Although some water samples were taken at various locations 
during the treatment period, no systematic analysis is feasible. 

 
Results of subsequent water samples taken are tabulated below : 
 

COD (mg/l BOD (mg/l Date 
Inf. Eff. Inf. Eff. 

Remarks 

14 Dec 06 
                 

88.4 
 

18.5 
 

20.1 
 

4.1 
 

Influent point is at the weir area and 
effluent point is near the river mouth. 

3 Jan 07 
 
  
 

9353 
 
 
 

24.6 
 
 
 

4421 
 
 
 

6.3 
 
 
 

Influent point taken at raw source  1km 
upstream from the weir area and 
effluent point near the  river mouth. 
There are other influent sources of 
much lower polluted water entering the 
weir area 

            
 Date COD (mg/l BOD (mg/l Remarks 
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  Inf. Eff. Inf. Eff.  

16 Jan 07 
 

716 
 

25.8 
 

253 
 

11.8 
 

 Influent sample was taken at Satok 
area, effluent sample taken at river 
mouth 

5 Feb 07 3753  1191  Sample taken at source (Fig 3) 

5 Feb 07 
73.2 

 
18 
 

9 
 

3.5 
 

Influent sample taken at weir area and 
effluent sample taken at river mouth 

      
TSS (mg/l TN (mg/l Date 

Inf. Eff. Inff. Eff. 
Remarks 

14 Dec 06 
 

57 
 

30 
 

9 
 

10.6 
 

Influent point is at the weir area and 
effluent point  near the river mouth. 

3 Jan 07 
  

2400 
 

57 
 

224 
 

9.5 
 

Influent point taken at raw source 1 km 
upstream from the weir area &  effluent 
point near the  river mouth. 

16 Jan 07  
 

588 
 

41 
 

43.7 
 

17.9 
 

 Influent sample was taken at Satok 
area, effluent sample taken at river 
mouth 

5 Feb 07  4175  161    Sample taken at source (Fig 3) 
 5 Feb 07 

 
13 
 

11 
 

11.2 
 

37 
 

 Influent sample taken at weir area and 
effluent sample taken at river mouth 

 
Appendix 2 attached the water sample test report. 
 
There are multiple influent water sources and the sample taken on 3 Jan 2007 
was from the source point upstream which is the most polluted source. It is 
found that the water along Sg.Bintangor has improved during the treatment. It 
was reported in The Borneo Post on 10 January 2007 that Housing Minister 
Dato Sri Abang Johari Tun Openg stated that he had received report 
indicating BOD in Sg Bintangor had dropped from about 300 to 74. 
 
The most significant observation during the treatment is that, bad odour 
disappeared within weeks of treatment. Bank Simpanan National, Lembaga 
Kemajuan Ikan Malaysia, Chung Hua Middle School No 4 and a nearby 
resident, Mr Johny B Mohd Rosli was so satisfied with the elimination of bad 
odour and had written letters of appreciation to Ochem East Sdn Bhd. These 
letters are attached in appendix 3. 
 
The layer of greasy scum at the weir area had also reduced significantly 
during the treatment. However, as most of the greasy wastes were discharged 
directly at the wet market without any effective grease traps, scum are still 
seen at the weir area when the discharge is too much. The only way to 
prevent greasy wastes at the weir area is to construct suitable grease traps at 
source. 
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               Fig. 7 Progress Photos Taken In December, 2006 
 

CONCLUSION 
 
The early elimination of Bad Odour and the drastic reduction of surface 
scum are the first indication of AquaClean and BioAktiv remediation in 
progress.  
 
The dosing locations were switched to selected source locations about 1km 
upstream the weir area from the 20th December, 2006 and this has proved 
to be a right decision as the extremely high pollutants were reduced 
drastically by the time the polluted water reached the weir area. The 
remediation works continue to take place along Sg. Bintangor and we have 
achieved a very effective level of degradation of polluted wastes along the 
river by the time the water reached Sg. Sarawak. This is clearly reflected in 
the various water samples taken at the river mouth which meet the 
regulatory requirement at all time. 

 
The very bad odour at source points especially at Jalan Satok & Jalan 
Kulas, the weir area and at effluent point near the Sarawak River has 
noticeably disappeared. The BOD, COD, TSS, DO parameters have all 
improved drastically  -  way beyond regulatory requirements and aquatic 
life-forms are commonly seen along the whole river particularly at the weir 
area. Tiny bubbings are seen at the weir area indicating continuous bacterial 
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action. All these signs indicate that the previously most polluted river in 
Sarawak is now a healthy and clean river.  

 
However, in order to maintain this improved standard, a maintenance 
schedule to continue dosing the source points as well as the weir area must 
be put in place and we strongly propose that the minimum dosing of 5 
gallons of AquaClean ACF-32 twice per week be continued for at least 
another three to six months. BioAktiv dosing should be done once every 
two weeks at 20kg per dosing. This is because of the high level of 
pollutants coming into Sg. Bintangor at source points especially from the 
Jalan Satok and Jalan Kulas areas. Apart from these two main polluting 
sources, we also have lots of pollutants coming into Sg. Bintangor from the 
Sarawak General Hospital, the Police HQ & Barracks, the Army Barracks, 
housing estates, clinics, nursing home, lodging houses, hotels, shop houses, 
restaurants, food-stalls, schools, church, government departments, etc.   

 
In our efforts to maximize the effectiveness of the bioremediation process, 
we have been dosing one to two gallons of AquaClean ACF-32 per day at 
the large grease trap situated behind Hartz Chicken Restaurant at Jalan 
Satok. The drains along this area are also dosed as and when necessary. The 
degraded food wastes, especially oils and greases in the grease trap would 
be exposed to a daily dose of bacteria culture and whatever overflows from 
this grease trap would contain a huge amount of ACF-32 to continue to 
battle the food greases and oils from the many night food-stalls along Jalan 
Satok where no form of grease traps whatsoever can be found. The food 
wastes are simply washed down the storm drains day in and day out. 
 
Off and on, we still notice a layer of oily scum (not smelly anymore), at the 
weir area but fortunately not as bad as before our biological treatment. This 
unsightly scenario can easily be solved by regularly servicing the various 
collection traps installed near the weir area. We notice that the oily scum 
appear whenever floating debris get trapped at the inlet to the waste 
collection devices.  

 
The planned introduction of hydrophonics using selected flower-bearing 
plants at strategic locations along the river will also enhance the AquaClean 
bacterial cleansing function as the mass root systems of these plants act as 
an excellent filtration system in further purifying the waste-water in the 
river. One of the unique functions of AquaClean is its ability to increase the 
fertilizer value of the waste-water being treated and therefore no other 
forms of fertilizers are needed.  
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With a clean, non-smelling and the sweet fragrance from the flowers in the 
river, we will at last, be able to achieve our YB Dato Sri Abang Johari’s aim 
to make Sg. Bintangor the “Little Venice” of Kuching. Sungai Bintangor, 
from one of the dirtiest rivers in Malaysia, will eventually become the most 
beautiful river in this region and it will be a well-sought tourist attraction. 
With its clean and non-smelling water, Sg. Bintangor would attract 
recreational activities especially aquatic activities and angling. 
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Appendix 1 Dosing Schedule and Record of Major Observations 
 

Date ACF32 
(gal) 

BioAktiv 
(kg) Remarks 

1-Dec-06 30 50 Inoculation dosing along the complete river. 
2-Dec-06 10 20   
3-Dec-06 10     
4-Dec-06 10 20   
5-Dec-06 10     
6-Dec-06 10     
7-Dec-06 10 20   
8-Dec-06 7   
9-Dec-06 7   
10-Dec-06 7   
11-Dec-06 7   
12-Dec-06 7   
13-Dec-06 7   

On the 8th day, 90% of the whole weir area was 
covered in a grayish and wrinkled layer of bubbling 
scum indicating positive microbial action. 
 
On the 9th day, bad odour reduced, surface scum at 
weir area reduced by 50%. 

14-Dec-06 7 20 
15-Dec-06 7   
16-Dec-06 7   
17-Dec-06 7   
18-Dec-06 

 
 

7 
 
   

By 14th day, bad odour has completely disappeared, 
water after the weir turned greenish and cleaner, 
greasy scum reduced drastically.. 
 
Lots of small bubbles were seen all over the weir 
area. Small fishes and marine creatures were seen 
swimming along the river and especially in the weir 
area. 

19-Dec-06 7   
20-Dec-06 7   
21-Dec-06 

 
7 
 

20 
 

15 gallons of ACF-32 were dosed at three source 
points further upstream from the weir area because 
of very bad and smelly FOG in the storm drains over 
several days 

22-Dec-06 4     
23-Dec-06 4   
24-Dec-06 4   

Water at weir area remain cleaner with noticeable 
aquatic life-forms and there was an absence of smell. 

25-Dec-06 4     
26-Dec-06 4     
27-Dec-06 4     
28-Dec-06 4 20   
29-Dec-06 4     
30-Dec-06 3   
31-Dec-06 3   
1-Jan-07 

 
3 
   

State Minister of Housing, Y. B. Dato Sri Abang 
Johari commented in the local press that the 
rehabilitation of Sg.Bintangor was a success after 
just over 30 days. 

2-Jan-07 
 
 
 
 
 
 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 
 
 
 
 
 

20 
 
 
 
 
 
 
 
 
 
 
 
  

 From the 2nd to the 14th January we reduced the 
daily dosing rate to two gallons  -  i.e. 1 gallon each 
at the two source points because the weir area was 
clear of floating scum and the drains around the 
source points were still greasy & oily. On the 4th 
January we applied two kgs of BioAktive Powder 
each to the two source points to improve the Oxygen 
Demand in the waste-water and the rest were 
sprinkled in the weir area. Another water samplings 
were taken at source points and the effluent point on 
the 16.1.07. Please refer to the various water 
analysis reports from an independent laboratory in 
Kuching. The results are very encouraging. 

3-Jan-07 3     
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Date ACF32 
(gal) 

BioAktiv 
(kg) Remarks 

4-Jan-07 3     
5-Jan-07 3    
6-Jan-07 3     
7-Jan-07 3     
8-Jan-07 3     
9-Jan-07 3 20    
10-Jan-07 3     
11-Jan-07 3     
12-Jan-07 3     
13-Jan-07 3     
14-Jan-07 3     
15-Jan-07 

 
 

3 
 
   

From the 15thJanuary till the 28th February, 2007 the 
normal dosing rates were maintained together with 
the application of BioAktiv Powder as scheduled.  

16-Jan-07 3 20   
17-Jan-07 3     
18-Jan-07 3     
19-Jan-07 3     
20-Jan-07 3     
21-Jan-07 3     
22-Jan-07 3     
23-Jan-07 3 20   
24-Jan-07 3     
25-Jan-07 3     
26-Jan-07 3     
27-Jan-07 3     
28-Jan-07 3     
29-Jan-07 3    
30-Jan-07 3 20   
31-Jan-07 3     
1-Feb-07 3     
2-Feb-07 3     
3-Feb-07 3     
4-Feb-07 3     
5-Feb-07 3     
6-Feb-07 3 20  
7-Feb-07 3   
8-Feb-07 3   
9-Feb-07 3   

10-Feb-07 3   
11-Feb-07 3   
12-Feb-07 3   
13-Feb-07 3 20  
14-Feb-07 3   
15-Feb-07 3   
16-Feb-07 3   
17-Feb-07 3   
18-Feb-07 3   
19-Feb-07 3   
20-Feb-07 3 20  
21-Feb-07 3   
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Date ACF32 
(gal) 

BioAktiv 
(kg) Remarks 

22-Feb-07 3   
23-Feb-07 3   
24-Feb-07 3   
25-Feb-07 3   
26-Feb-07 3   
27-Feb-07 3   
28-Feb-07 3   

Total  403  330    
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Appendix 2 Water Sample Test Reports 
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