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Abstract 

The reaserch on  analysis  water quality parameters and status of pollution in waters of bay of Meulaboh was  

conducted on Mei-July 2014 in Meulaboh Bay. Sampling Location was divided over 10 observation stations consisting of 

river, mouth river, bay waters, middle of bay to outer of bay. The purpose in this research was to analyze water quality 

parameters of physics-chemistry and to identified pollution lavel status in waters of bay of Meulaboh. The result in this 

research showed  that the values of  waters quality parameters on each observation station consecutive, including 

current velocity range 0,02-0,25 m/sec, themperature range  21-29 0C, salinity range 0–35 ppm, brightness range 

39,55-161 cm, turbidity range 0,20-30,8 NTU acidity range 7,11-8,20, dissolved oxygen  range  39,55-161 cm, nitrate 

range 0,014-0,646 mg/L, ortophosphate range 0,001-0,693 mg/L. As for pollution level status Meulaboh bay  included 

into the medium category (medium polluted/ class C). Water quality parameters, such themperature, salinity, acadity, 

dissolved oxygen and ortophosphate had accordance with the quality standard. While water quality parameters such, 

nitrate, transparancy and turbidity were not  accordance with the quality standard for organisms merine according to 

Decree of  the Minister of Environment Number 51 on marine water quality standard for marine life. 2004. 
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1. Introduction 

The waters of Meulaboh bay is coastal waters of the sea  that has a strategic role for the benefit on the surrounding 
land areas. Various interest began from capture fisheries, and aquaqulture fisheries potential, port and tourism is 
located in buy of Meulaboh.  With the variety benefit is reserved to the livelihood of human being. In the one side bay 
waters  of  Meulaboh receive  numerous ecological pressure that continuously wich in turn can influence toward water 
quality in Meulaboh bay.  

Water quality parameters are  physic-chemistry factors that most determine survival life aquatic organisms. Water 
quality parameters  also play a role  as an  indicator of the  fertility of a body waters, as well as whether or not polluted 
waters. Today  in this condition of a population more increasing from time to time that  drain nutrients load especially 
anorganic matter from urban (domestic), plantation, agriculture, fisheries, industry  and tourism has aggravated water 
quality environment condition of the Meulaboh bay.  According to Melosi  2000; Nixon et al 2008 that the great wave of 
coastal merine eutropication was allocthonous and accured in urban coastal areas  beginning in the second half of the  
ninetenth century as public water supplies.  The nutrients  pollution from mainland that drain to bay waters has  
caused the height  amount of  nutrient load. Nutrients load continuously  drain to bay waters can be implicated 
occurrence of nutrient enrichment eutrophication.  Wulff 1990 stated that  the most common cause  of eutropication 
was an anthropogenic enrichment with fertilizing nutrients N and P.  
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Water quality parameters that are not accordance to the quality standard designation must be known, in order to 
minimize  the impact of the damage or  if it is not contaminated preventable cause of pollution. Based on Decree of the 
Minister of Environment No. 115 on Guidelines for Determination of Water Quality Status. 2003. Declare that the status 
of water quality is the level  water quality  state  that shows the condition of blackened or good condition at a water 
source within a certain time by comparing water quality standards setting. Status of water quality in the bay of 
Meulaboh  will be compared  with  the  water quality standard that refer to Decree of  the Minister of Environment 
Number 51 on marine water quality standard for marine life. 2004. This research is very important to conduct it. 
Beacause the Meulaboh bay is located  on the edge of Meulaboh city which has the largest population compared to 
other regions in the area of West Aceh.  As well as  anorganic matter waste is produced  by the activities of the  
population, can be anytime flowing into the bay waters of Meulaboh. The purpose on this study was to determine the 
water quality parameters, both physical and chemical, as well as determine the level of status pollution of the water 
quality parameters were compared  with the  water quality standard. 

2. Material and Methodes 

2.1 Time and Place 

The  surface water samples of physics- chemistry  were   collected in monthly intervals during period from  Mei to  
July 2014  and  started  at  7:00  to 14:00 am. Analisis were conducted in the Proling laboratory Faculty of Fisheries and 
Marine Science, Bogor Agricultural Institut. 

2.2 Tools and Materials 

The  tools  used in the field, including bottles  sample  of  250 ml, Van  dorn,  plastic bucket  size of 15 liters, 
thermometer, refractometer, secci disk, pH meter, DO meter, floats,  stop watch, ice box, GPS and  materials to 
preserved  nitrate and  orthophosphate  in the field was H2SO4 solution. Laboratory equipment used  were  pipette,  
beakers,  test tubes,  vacuum pump, erlenmeyer, turbidimeter,  spectrophotometer, as well as chemicals used in the 
laboratory for analyzed turbidity, nitrate and orthophosphate. 

2.3 Location Sampling 

Sampling sites were divided into 10 sampling points that were considered to represent the environmental research 
condition as follows:  

Station A: located in the waters of the Krueng Cangkoi River related to the bay 
Station B: location  around the  Krueng Cangkoi estuarine  (estuarine).   
Station C: located around the edge of the bay near the residential village of Padang 

Serahet 
Station D:   located on the seashore  near the restaurant and cafe Pasar Baru Village 
Station E:  located in the seashore area but there is no human activity in the Meurebo 

District 
Station F:   located in the middle of the bay (inner of the  bay). 
Station G: located in the seashore  area adjacent to the cruise port.   
Station H: located  in the western area that led out of the bay that was located far away 

from the beach 
Station I: located  in the western area that led out of the bay that was located far away 

from the beach.  
Station J: located in the eastern area  that led out of  the bay  that   located  away  from  

the beach. 
 

Table. 1 The geographical position of each observation    stations  in the buy  waters of  Meulaboh 
Stations Latitude Longitude 

A 4°8’341” LU 96°7’883” BT 
B 4°8’,167” LU 96°7’975” BT 
C 4°8’120” LU 96°7’934” BT 
D 4°8’067” LU 96°8’008” BT 
E 4°8’273” LU 96°8’118” BT 
F 4°8’120” LU 96°8’182” BT 
G 4°7’648” LU 96°9’008” BT 
H 4°8’209” LU 96°8’309” BT 
I 4°7’980” LU 96°8’323” BT 
J 4°7’798” LU 96°9’020” BT 
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2.4 Sampling Water Procedure 

Water quality sampling, among others temperature, salinity, current velocity, transparancy, turbidity, pH and 
dissolved oxygen  was conducted with  in situ  (in thefield) and  exsitu  (in the laboratory) and the measurement refers 
to Alaerts and Santika (1984). The water sampling in the field for  nitrates  and phosphates  did  in the surface waters at 
a depth of 1 meter to a bottle  volume of  250 ml  fully charged,  then the bottle was given of preservative solution of 
concentrated H2SO4  and the bottle wrapped with  aluminum foil, the next step the bottle inserted  into ice box. 
Analysis of the nutrients content  refer to APHA (2005). 

2.5 Data Analysis 

Data of  Physical and chemical parameters  were analyzed descriptively. The distribution parameters of physico-
chemical water quality at each station observations were analyzed using one-way ANOVA. While the relationship 
several water quality parameters were statistically analyzed  using the Pearson Correlation. As for knowing the 
pollution water level status were performed using STORET methods analysis (Decree of the Minister of Environment 
No. 115 on Guidelines for Determination of Water Quality Status. 2003). To determine water quality status was used 
value system from  “US-EPA (Environmental Protection Agency)” with water quality classification in four  classes  were:  
(1) Class A : Verry good, score = 0  (accordance with water quality standard) 
(2) Class B : Good, score = -1 s/d -10  (lightly polluted)     
(3) Class C : Medium, score  = -11 s/d -30   (medium polluted) 
(4) Class D : Bad, score ≥  -31  (heavily polluted) 

3. Results And Discussion 

3.1 Quality Paremeters Analysis of  Physics and Chemistry  

The Meulaboh  bay  was a semi-closed waters. Meulaboh  bay had  some rivers that flow into, such as Jembatan Besi 
River in Sub Johan Pahlawan  at Meulaboh city and river from the sub Meureubo. Meulaboh of bay was influenced by 
the movement of the tide.  The type of tidal  included in the semidiurnal category. It indicated the condition of ups and 
downs twice daily with different heights. At the highest high tide and low tide The first was 0.7 meters and 0.1 meters, 
while the range of the highest and second lowest tide was 0.5 meters and 0.2 meters (Geospatial Information Agency, 
2014). 

Table 2. Quality Paramters of  Physics and Chemistry Meulaboh Bay 
 

 

 

 

 

 

 

 

 

 

 

Current velocity variation  in Meulaboh  bay was recorded in the range  of  0.02 to 0.25 m / sec (Table 2 and Fig. 1) 
showed that the relatively quiet waters, where the lowest current velocity encountered at station A and the highest 
current velocity encountered at station C. The  pattern of  Current showed  that high current velocity value was found 
on waters, such as estuaries and coastal waters of  bay and decreased  in the middle of  bay to the outer waters of bay, 
while the lowest current velocity value found in the river waters that was more quiet. High current velocity at the edge 
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of bay  in the coastal  region. It  related to events tides (tide) merine waters leading to the coastal waters of bay. Along 
with that Rahmansyah (2004) suggested the occurrenced of current  in the coastal waters  was closely connected with 
the events tides (tide). Based on the analysis of variance (ANOVA, p> 0.05) showed no significant difference in the 
current velocity of each research station in the bay Meulaboh. 

Temperature  variation  during the study  was recorded in  the  range  of  21-29 0C (Table 2 and Fig 1). The highest  
temperature contained at station F and the lowest  temperature  was at staiun A. Illahude and Birowo 1987 states 
during the western season, usually high surface temperatures 29-300 0C dominated in  the Western Coast of Sumatera 
and the eastern waters of  Indonesia. Based on the resulted analysis of variance (ANOVA, p <0.05) showed significant 
difference. From the resulted of the further test least significant difference (LSD) showed that the value of the 
temperature station A and F showed significant difference. The temperature range was contained in Meulaboh bay had  
accordance with  quality standard  for marine life by Decree of  the Minister of Environment Number 51 of 2004. 

 
Fig 1. The Graphic of Parameters Physics and Chemistry 

 
Salintity  variaton  during the study was recorded  in the range  of  0-35 ppm (Table 2 Fig 1), where the lowest value 

salinity was found at station A and the highest value  salinity  were  found at stations J and  H. The distribution of 
salinity as well as those reported by Damar (2003) with the difference only in the size range of salinity value obtained. 
The pattern reflected the input of fresh water from the mainland mainly through the river that into the sea. Based on 
the resulted of the analysis of variance (ANOVA, p <0.05) showed salinity values between research stations showed 
significant differences. From the resulted of a further test least significant difference (LSD) showed that the value of the 
salinity at stations A and H, I, J showed a difference. The salinity value was found in Meulaboh bay had accordance with 
quality standard for marine life by Decree of the Minister of Environment Number 51 of 2004. 

Brightness variation during the study was recorded in the range of 39.55 to 161 cm (Table 2 and 3Fig 1). Lowest 
brightness value found at station A. It was the river zone. The highest brightness found in station J. It was the outer of 
bay zone. The low value of brightness at station A due to the high suspended particles and organic materials in river 
that came from the mainland. Basmi et al (1995) suggested that the transmission of light (brightness) closely associated 
with suspended particles, such as organic matter and sedimentation caused  turbidity in the water, which ultimately 
affected  on the light penetration of depth. Based on the analysis of variance (ANOVA, p> 0.05) showed no significant 
difference in the brightness values of each research station. The Brightness of Meulaboh bay was relatively low, this 
condition showed that waters contain high dissolved organic matter. Therefore the brightness value was > 5 contained 
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in Meulaboh bay was not accordance with quality standard for marine life according to Decree of the Minister of 
Environment Number 51 of 2004. 

Turbidity variation during the study was recorded in the range of 0.20 to 30.8 NTU (Table 2 and Fig 1). Turbidity 
was lowest at station I. It was the outer station of the bay. The highest turbidity value found in the station A.  Based on 
the analysis of variance (ANOVA, p> 0.05) showed no significant differences turbidity value at each research station.  
The turbidity value in the Meulaboh bay contained relatively high.  The height turbidity value was inversely 
proportional to the brightness value. The amount of suspended particles and organic materials dissolved in the water 
was caused by high turbidity in the Meulaboh bay. Odum (1971) stated that the turbidity often played an important 
role as a limiting factor in a body of water. The presence of turbidity could inhibit s the penetration of light into the 
body of water, so that the process of photosynthesis of phytoplankton will be disrupted. This was evidenced by the 
turbidity value <5 were not accordance with quality standards for marine life according Decree of the Minister of 
Environment Number 51 of 2004. 

The degree of acidity variation during the study was recorded in the range of 7.11 to 8.20 (Table. 2 and Fig 1). The 
lowest pH value was found at the station A (river). The highest pH value was faound at the station J (the outer zone of 
the bay). As stated by Damar (2003) that the decomposition rate of the high waters of the river mouth (estuary) for the 
low pH value in these waters. Based on the analysis of variance (ANOVA, p <0.05) showed significant differences. The 
results of a further test least significant difference (LSD) showed that the average pH at station A and J showed 
significant differences. The degree of acidity (pH) in the Meulaboh of bay was accordance with the quality standards for 
marine life by Decree of the Minister of Environment Number 51 of 2004. 

The dissolved oxygen variation during the study was recorded in the range of 5.30 to 8.50 mg / L (Table 2 and Fig 
1). Dissolved oxygen was lowest for the station C. It was located in the coastal zone of the bay. The highest dissolved 
oxygen were found at the stations H and J. They were located in the outer zone of the bay (mouth of the bay). 
Brotowidjoyo et al (1995) found in the open waters, the dissolved oxygen value was in nature state, so rarely 
encountered in the open water oxygen condition was   poor. The distribution of dissolved oxygen content between 
station observations showed that relatively uniform values. It was accordance with the analysis of variance (ANOVA, p> 
0.05) showed no significant difference. Dissolved oxygen in the Meulaboh bay was accordance with quality standards 
for marine life according to Decree of the Minister of Environment Number 51 of 2004. 

The Nitrate concentration variation during the study was recorded in the ranged of 0.014 to 0.646 mg/l (Table 2 
and Fig 1). Lowest nitrate concentration was found in the H station. It was located in the outer zone of the bay.  The 
highest nitrate concentration was found at the station B. It was the estuarine of the river. The high of nitrate 
concentration was found at the station B, because this zone was a river that got nutrients input from the river flowing 
into the estuarine were derived from agricultural waste. Liu et al. (2003) stated the river water transport is the main 
way of dissolved nutrients from land to sea. This phenomenon was an indication that the major source of nutrients 
from the river had played an important role against to the high-low distribution of nutrients present in the waters of 
bay. Results of analysis of variance (ANOVA, p <0.05) between stations nitrate concentration showed significant 
differences. From the results of a further test least significant difference (LSD) showed that nitrate at the stations B and 
H showed significant differences. Nitrate concentration in the Meulaboh bay if we saw by the quality standard for 
nitrate value of 0.008, it was not accordance quality standard for marine life organisms by Decree of the Minister of 
Environment Number 51 of 2004. 

The orthophosphate concentration variation during the study was recorded in the range of 0.001 to 0.693 mg /l 
(Table 2 and Fig 3). Lowest orthophosphate concentration was found at the stations J and G. While the highest 
orthophosphate concentration was found at station A. The distribution of orthophosphate concentration between 
station of observations were relatively uniform, except at the station A (river waters) with the heighest value. Valiela 
(1995) stated that the input from the stream and other fresh water were often a major source of nutrients for some 
coastal. Based on the analysis of variance (ANOVA p> 0.05) showed no significant difference between station 
observations. Therefore, the orthophosphate concentration in the Meulaboh bay was accordance with the quality 
standard for marine life by Decree of the Minister of Environment Number 51 of 2004. 

3.2 The Pollution Level Status   in Meulaboh Bay 

Overall the pollution level status on this reaserch in the Meulaboh bay were in medium condition category (medium 
polluted / Class C), for marine life (Decree of the Minister of Environment Number 51 of 2004 on Quality status of the 
Sea Water). Pollution in the Meulaboh bay due to the nutrient load of nitrate. It was recorded in the   range of. 0.014 to 
0.646 mg/l. nitrate consentration value was not accordance with quality standards assigned (Table2 2 and 3). The 
nutrient concentration, especially nitrate load had the highest value obtained at the stations around the river and 
coastal of bays. This condition occured beacause the source runoff from the land into river filled with the input load of 
domestic waste from the city. The high level of nutrient (nitrate) became indication that pollution caused by the influx 
of organic materials, domestic sewage, industrial and agricultural activity in the Meulaboh bay. Nixon, 1995 in Hoyer et 
al, 2002 noticed that nutrients enrichment in the coastal waters of N and P has become one of the many effects of 
human activities on aquatic ecosystems for 50 years. Jamshidi B and Abu Bakr B N (2011) added nutrients enrichment 
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that enter to the sea waters originating from agricultural activities, industrial and urban waste has been threatening the 
aquatic ecosystem of the Caspian Sea. 
 

Table 3. The pollution Levels in Meulaboh bay Based on Standard Quality for Marine organisms According KepmenLH 

                   No 51 of 2004 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The cause of pollution in the Meulaboh bay came  from the low brightness level and the  high turbidity level in 

Meulaboh  bay  was recorded in the range of  39.55 to 161 cm and 0.20 to 30.8 NTU (Tables 2 and 3).  The brightness 
value was inversely related to turbidity. Pearson correlation (r = -0.828 at the level of α 0.05).  

The low brightness value and the high turbidity value due to a lot of organic materials and suspended particles in 
Meulaboh bay. This condition could be seen from the relationship nutrient nitrate with brightness values and turbidity 
consecutive (r = -0.75855 and 0.868468 on the level of α 0.05). Basmi et al (1995) suggested that the transmission of 
light (brightness) is closely related to the suspended particles causing turbidity in the water, which ultimately affected 
the light penetration of depth. The higher brightness value, so that the deeper light penetration into the water column. 
The Limited of light penetration effected on the effectiveness of phytoplankton photosynthesis. 

Pollution level status in the Meulaboh bay was a middle condition (medium polluted). This problem if we allow to 
continue and is not anticipated soon. The condition will continue to grow up in worse condition or heavily polluted. In 
order to the Government of Meulaboh city, stakeholders, and citizens in around  of the bay to   do prevention activities 
joinly, reducing the cause / source of pollution, especially that derived from agriculture, fisheries and domestic waste 
residents on a regular basis, so that the ecological balance  waters of Meulaboh  bay is maintained. 

Conclusion 

The distribution water quality parameters of physico-chemical in the Meulaboh bay showed the distribution varied 
at each observation station. The parameter values of temperature, salinity, pH, dissolved oxygen and orthophosphate 
were accordance to the quality standard for marine life. But for the brightness value, turbidity and nitrate were not 
accordance with quality standard for marine life. This condition should receive serious attention from all stakeholders 
to reduce periodically the impact or the source of pollution, especially organic waste that flowing into the waters of the 
bay. Overall the pollution level status contained in the Meulaboh bay was in medium category (medium polluted / Class 
C). 
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