
Paper 1: Stream water quality results - Compartment No. 61   
 
                     1)  The stream water turbidity  showed a significant difference between before and 
                          during logging period with an increase by approximately 17.7% .  
 
                     2) Temperature – (Before logging, the mean value was 24.8 oC and During logging at 

25.0 o C), no significant difference.  
 
                     3) pH – Significant difference, during logging and decreases approximately  5.52%. 
 
                     4)  Dissolved oxygen  – fairly consistent (Before logging mean value of 4.97 mg/L 

and during logging mean value of 4.68 mg/L)  
 
                     5)   Conductivity  – decrease to 46.7 % during logging 
 
                     6)   Salinity  – decrease to 40.0% during logging 
 
                     7)   Total dissolved solids  – (Before logging, mean value at 0.1029 mg/L and during 

logging, mean value at 0.1220 mg/L), no significant difference. 
 
 
      Paper 2:  Stream water quality results - Compartment No. 71        
 
                      1). Stream water temperature ,  ( Before logging , mean of 25.5 oC. During logging, 

mean  of 25.1 oC ) no significant difference  
 
                      2). Salinity – ( Before logging, mean value of 4.889, During Logging, means value of 

2.286 ) decreased during logging by approximately  118.2 % . 
 
                      3). Turbidity  – ( Before logging, mean value at 242.56 NTU, During Logging mean 

value  at 745.21 NTU ) increased during logging by approximately  207. 2 % 
 
                      4). Dissolved oxygen – ( Before logging, mean value at 6.71 mg/L, during logging 

mean value  at 4.91 mg/L ) decreased during logging by approximately  36.6 % 
 
                      5). pH – ( Before logging mean value at 7.40 , during logging means value 7.09 ) no 

significant difference. 
 
                      6). Total dissolved solids – ( Before logging, mean value at 7.271 mg/L , During 

logging 7.587 mg/L ) no significant difference 
 
                      7).  Conductivity – ( Before logging, mean value at 62.0 msm/cm, During logging at 

112.56 msm/cm )  Increased during logging by approximately  81.0%    
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Paper 3.     The Effect of Logging Harvesting ( RIL  technique ) Using combined Log  Fisher   
and Crewal Tractor on stream water quality in Compa rtment No. 86 Deramakot 
Forest Researve . 

 

The main objectives of the study are 

1. To monitor the effect of using combined machineries i.e. Log fisher and tractor on 
stream water quality in Compartment No.86 

2. To study the sedimentation pollution rate on stream water which was occurred during 
logging activities due to the usage of the Log Fisher machinery 

 

3.1.1        STREAMS WATER SAMPLING POINTS LOCATION    

 

              Sampling Points, stream 1, 2 and 5        

 

 

 

 

 

 

 

 

 

 



2.1.2. DATA  AND  RESULTS 

               Figure.1. Stream 1 data before and during logging 
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1. Turbidity means value 124.1 mg/L before logging and 185.5 mg/L during logging. 
Increased approx 49.0 % 

2. Suspended solids  means value 3.730 mg/L before logging and 4.90mg/L during 
logging, increased approx 31.4 % 

3. Total Dissolved Solids  means value 2.34 mg/L before logging and 3.137 mg/L 
during logging. Increased approx 34.1 % 

 

 

 

 

 

 

 



 

              Figure.2. Stream 2 data before and du ring logging 

 BEFORE LOGGING DURING LOGGING 

NO Turb  tem pH do ec Ss Tds clo r turb  tem pH do ec ss Tds Clor  
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1. Turbidity means value 123.9 mg/L before logging and 166.6 mg/L during logging. 
Increased approx 34.7 % 

2. Suspended solids  means value 3.730 mg/L before logging and 4.90mg/L during 
logging, increased approx 31.4 % 

3. Total Dissolved Solids  means value 2.34 mg/L before logging and 3.137 mg/L 
during logging. Increased approx 34.1 % 

 



 

 

 

Figure.3. Stream 5 data before and during logging 

 BEFORE LOGGING DURING LOGGING 

NO Turb  tem pH do ec Ss Tds clor  turb  Tem pH do ec ss Tds Clor  
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1. Turbidity means value 147.7 mg/L before logging and 194.2 mg/L during logging, 
increased approx 31.5 % 

2. Temparature means value 24.8 C before logging and 26.3 C during logging, 
increased approx 6.04% 

3. Suspended solids  means value 0.321 mg/L before logging and 0.430 mg/L during 
logging, increased approx 33.9 % 

4. Total Dissolved Solids  means value 0.644 mg/L before logging and 0.843 mg/L 
during logging, increased approx 30.9 % 

5. Color means value 207H before logging and 241.3H during logging, increased approx 
16.6% 
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Paper 4: Study on the effects of logging operations using RIL technique on stream water 
quality in Compartment No.49, Deramakot Forest Reserve (FMU 19) 

 

           Objectives 

1. To investigate the river water quality at the logging operation site before, during and 
after   logging .   

2.   To study the pollution rate in water quality as a result of logging activities. 
 3.  To study how long it takes for water in these waterways to regain their natural quality    

after logging stopped 

             Data and results 

           Tabel.1. GROUP STATISTICS OF STREAM WATE R QUALITY IN COMPARTMENT   
                         N0.49, USING SPSS STATISTICAL METHOD OF 95% CONFIDENT LEVEL  
 

 
PARAMETERS 
 

 
ID 

 
N 

 
ID MEAN 

 
TD DEVIATION 

 
TD ERROR 
MEAN 

TEMPERATURE 
� C 

1.00 
2.00 

50 
51 

4.4114 
4.7537 

4.363 
4.518 

0.170E-02 
0.327E-02 

SALINITY 
ppt 

1.00 
2.00 

50 
51 

0.420E-02 
0.294E-02 

0.197E-02 
0.137E-02 

0.692E-03 
0.591E-03 

TURBIDITY 
mg/L 

1.00 
2.00 

50 
51 

8.4860 
8.6196 

4.2129 
8.8438 

0.8384 
2.4406 

DO 
mg/L 

1.00 
2.00 

50 
51 

0.9122 
0.7594 

0.4708 
0.9217 

0.658E-02 
0.4091 

pH 
units 

1.00 
2.00 

50 
51 

0.5977 
0.3216 

0.4954 
0.4979 

0.3529 
0.973E-02 

CONDUCTIVITY  
ms/cm 

1.00 
2.00 

50 
51 

0.905E-02 
0.049E-02 

0.423E-02 
0.037E-02 

0.13E-03 
0.853E-03 

TDS 
mg/L 

1.00 
2.00 

50 
51 

0.355E-02 
0.792E-02 

0.873E-03 
0.304E-02 

0.255E-03 
0.825E-03 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Graphic.1. Temperature 
 

 
 
 

Graphic.2. Salinity 
 

 
 
                         Graphic.3. Turbidity 
 

                      
 



Graphic.4. Dissolved Oxygen 
 

                      
 

Graphic.5. pH 
 

                      
 

Graphic.6. Conductivity 
 

                      
 



Graphic.7. Total Dissolved Solids 
 

                       
 
 
 
               PHOTO 1 showing Stream Water Quality  Sampling Point in Compartment No. 49 
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DISCUSSIONS 
 

 Based on table 1 and graphics 1 – 7, the following inferences were made : 
 
1. The means value of temperature between before logging and during logging in 

compartment No.49 showed a slight significant difference, (BL- 4.2114  C and DL – 
4.7537  C), increase by approximately 1.16 % during logging . 
 

2. The means value of salinity before logging is 0.420 ppt, and 0.294 ppt during logging, 
decreased approximately 42.06%, during logging 

 
3. Turbidity means value before logging phase is 8.4860 mg/L and 8.6196 mg/L during 

logging, increased by approximately 1.77%, during logging. 
 

4. Dissolved oxygen means value before logging is 0.9122 mg/L, and 0.7594 mg/L during 
logging, decreased by approximately 16.75 %, during logging. 

 
5. pH means value before logging is 0.5977 units, and 0.3216 mg/L during logging phase, 

decreased by approximately 46.19%, during logging. 
 

6. Conductivity means value before logging is 0.905 ms/cm and 0.49 ms/cm during logging, 
decreased by approximately 45.86%, during logging. 

 
7. Total dissolved solids means value before logging is 0.355 mg/L, and 0.792 mg/L during 

logging phase, an increase by approximately 123.09%, during logging . 
 
 

CONCLUSIONS 

1. Salinity, Dissolved oxygen, pH and Conductivity, showed a significant decreased of 
means value during logging and, temperature, turbidity and total dissolved solids, 
showed a significant increased means value during logging. 
 

2. The changes of means value on certain parameters observed is a temporary 
phenomena. It is gradually reverted back into normal conditions after several months 
later. The stream water flow discharge rate will be fully improved within period range 2 to 
4 years after logging. 

 
     SUGGESTIONS 

1. It is suggested that, feeder roads should be graveled and to be compacted in order to 
minimize soil surface and road-of erosion 
 

2. Gullies and bare earth within logging area should be sufficiently buffered and re-vegetate 
to minimize any non source pollution caused by harvesting to the stream / rivers water 
system. 

 

 



Paper 5: The effects of logging harvesting using RIL technique on stream water Quality in 
Compartment No. 69, Deramakot FR 

 

           Objectives 

           The main objectives of the study are follows: 

1. To investigate the river water quality at the logging operation site before and during 
logging. 

                2. To study the pollution rate in water quality as a result of logging activities. 

      

Table 1: Monthly means value of stream water qualit y data in CPT 69  

 
DISCUSSION OF RESULTS BASED ON STORMFLOW, BEFORE AN D DURING 
LOGGING 

               
              Based on table 1 and graphics 1-7, the following inferences were made: 
 

 1)   The stream water turbidity  showed a significant difference between before and during 
logging period with an increase by approximately 200.0%.  

 
              2)  Temperature – (Before logging, the mean value was 25.2oC and during logging at 

25.5 o C), no significant difference. 
 
             3)   pH –  no significant difference, mean value at 6.78 before logging and 6.65 during  

logging 
 

      4)   Dissolved oxygen  – fairly consistent (Before logging mean value of 4.97 mg/L and 
during logging mean value of 4.68 mg/L)  
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            5).   Conductivity  – decrease to 46.7 % during logging 
 
            6).   Salinity  – decrease to 40.0% during logging 
 

7)  Total dissolved solids  – (Before logging, mean value at 0.1029 mg/L and during 
logging, mean value at 0.1220 mg/L), no significant difference. 

 
 
 
              

GRAPHIC SHOWING MEANS COMPARISON VALUES OF STREAM W ATER QUALITY 
BEFORE LOGGING AND DURING LOGGING IN COMPARTMENT NO . 69 

 

 
 

 
 



 
 

 
 

 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                               

  
 
 
Hydrolab Mini sonde 4 a  datalogger Equipment 


