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Lampiran 1: Dokumentasi Penelitian 

 

Prepasasi tempat sampel 

 

Preparasi tempat sampel 

 

Pengukuran kedalaman dan 
kecepatan sungai 

 

Pengukuran lebar sungai 

 



Persiapan Sampling 

 

Sampling 

 

Pengukuran parameter lapangan 

 

Penanganan Sampel 

 



Registrasi pegujian sampel di 
Laboratorium (BBLK Makassar) 

 

 

 

  



Lampiran 2. Pengukuran Debit 

1. Debit Air Limbah Pabrik Gula Arasoe 

Debit m3/jam m3/detik 

Air Limbah 7,4 0,002 

 

2. Debit Sungai 

rai 
(m) 

lebar 
(m) 

dalam 
(m) 

dalam kincir 
(m) 

kecepatan 
(m/s) 

luas 
(m2) 

debit 
(m3/s) 

0 0 0         

0,2 0,2 0,29 0,17 0,27 0,029   

5,2 5 0,35 0,21 0,32 1,6   

10,2 5 0,38 0,23 0,37 1,825   

15,2 5 0,38 0,23 0,37 1,9   

20,2 5 0,3 0,18 0,32 1,7   

21,6 1,4 0     0,21   

        0,33 7,264 2,397 

 

Luas tiap seksi(a1) = ((d1+d2)) / 2 x b1 

  = ((0 m + 0,29 m) / 2) x 0,2 m 

  = 0,029 m2 

Luas Penampang (A)  = a1+ a2+a3+a4+a5+a6  

   = 7,264 m2 

Kecepatan rata-rata (⊽)  = 0,33 m/s 

Debit   = ⊽ x A 

   = 0,33 m/s x 7,264 m2 

   = 2,397 m3/s 

 

Debit Sungai + Air Limbah (stasiun 2 dan 3) 

Debit =  Debit Stasiun 1 + Debit Air Limbah 

 2,397 m3/detik + 0,002 m3/detik 

 2,399 m3/detik 

  



Lampiran 3: Penentuan Titik Sampling 

 

Titik pengambilan contoh uji di tengah sungai yaitu ½ lebar sungai 

pada kedalaman ½ kali kedalaman dari permukaan (untuk debit air sungai 

<53/detik). 

 

Stasiun Lebar Sungai 
(m) 

Titik tengah      
(1/2 lebar sungai)     

(m) 

Kedalaman 
(m) 

Titik kedalaman 
(1/2 kedalaman) 

(m) 

1 21,6 10,8 0,38 0,19 

2 18,7 9,35 0,42 0,21 

3 23,4 11,7 0,34 0,17 

 

  



Lampiran 4. Hasil Analisis Laboratorium 

 

Air Limbah (1) 

 



 

 

 

 



Air Limbah (2) 

 

 

 



 

 

 

 



Air Limbah (3) 

 

 

 



 

 

 

 



Stasiun 1 (1) 

 

 

 



 

  



Stasiun 1 (2) 

 

 

 



 

 

 

 



Stasiun 1 (3) 

 

  



 

  



Stasiun 2 (1) 

 

 

 



 

 

 

 



Stasiun 2 (2) 

 

 

 



 

 

 

 



Stasiun 2 (3) 

 

 

 



 

  



Stasiun 3 (1) 

 

 

 



 

 

 

 



Stasiun 3 (2) 

 

 

 



 

 

 

 



Stasiun 3 (3) 

 

 

 



 

 

 

  



Lampiran 5. Uji Statistik One Way ANOVA 

 

ONEWAY TSS BY Stasiun 

  /STATISTICS DESCRIPTIVES HOMOGENEITY 

  /MISSING ANALYSIS 

  /POSTHOC=LSD ALPHA(0.05). 

 

Oneway 
 

Descriptives 

TSS   

 N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval for Mean 

Minimum Maximum Lower Bound Upper Bound 

Upstream 3 9,3333 ,57735 ,33333 7,8991 10,7676 9,00 10,00 

Outfall 3 9,6667 ,57735 ,33333 8,2324 11,1009 9,00 10,00 

Downstream 3 9,6667 1,52753 ,88192 5,8721 13,4612 8,00 11,00 

Total 9 9,5556 ,88192 ,29397 8,8777 10,2335 8,00 11,00 

 

Test of Homogeneity of Variances 

 Levene Statistic df1 df2 Sig. 

TSS Based on Mean 2,400 2 6 ,171 

Based on Median ,800 2 6 ,492 

Based on Median and with 

adjusted df 

,800 2 4,545 ,504 

Based on trimmed mean 2,245 2 6 ,187 

 

 

ANOVA 

TSS   

 Sum of Squares df Mean Square F Sig. 

Between Groups ,222 2 ,111 ,111 ,897 

Within Groups 6,000 6 1,000   

Total 6,222 8    
 

 

 

 

 

 

 

 

 

 

 

 



ONEWAY BOD BY Stasiun 

  /STATISTICS DESCRIPTIVES HOMOGENEITY 

  /MISSING ANALYSIS 

  /POSTHOC=LSD ALPHA(0.05). 

 

 
Oneway 

 

 

Test of Homogeneity of Variances 

 Levene Statistic df1 df2 Sig. 

BOD Based on Mean ,903 2 6 ,454 

Based on Median ,497 2 6 ,632 

Based on Median and with 

adjusted df 

,497 2 5,027 ,636 

Based on trimmed mean ,873 2 6 ,465 

 

 

ANOVA 

BOD   

 Sum of Squares df Mean Square F Sig. 

Between Groups 65,058 2 32,529 29,135 ,001 

Within Groups 6,699 6 1,116   

Total 71,757 8    

 
 
 
 
 
 
 
 
 
 

Descriptives 

BOD   

 N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound   

Upstream 3 7,0867 1,33665 ,77172 3,7662 10,4071 5,66 8,31 

Outfall 3 7,1200 ,55561 ,32078 5,7398 8,5002 6,49 7,54 

Downstream 3 1,4000 1,11987 ,64655 -1,3819 4,1819 ,40 2,61 

Total 9 5,2022 2,99492 ,99831 2,9001 7,5043 ,40 8,31 



Post Hoc Tests 

Multiple Comparisons 

Dependent Variable:   BOD   

LSD   

(I) Stasiun (J) Stasiun 

Mean Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

Upstream Outfall -,03333 ,86274 ,970 -2,1444 2,0777 

Downstream 5,68667* ,86274 ,001 3,5756 7,7977 

Outfall Upstream ,03333 ,86274 ,970 -2,0777 2,1444 

Downstream 5,72000* ,86274 ,001 3,6090 7,8310 

Downstrea

m 

Upstream -5,68667* ,86274 ,001 -7,7977 -3,5756 

Outfall -5,72000* ,86274 ,001 -7,8310 -3,6090 

*. The mean difference is significant at the 0.05 level. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ONEWAY COD BY Stasiun 

  /STATISTICS DESCRIPTIVES HOMOGENEITY 

  /MISSING ANALYSIS 

  /POSTHOC=LSD ALPHA(0.05). 

 

Oneway 
 

Descriptives 

COD   

 N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval for Mean 

Minimum Maximum Lower Bound Upper Bound 

Upstream 3 18,8967 2,71001 1,56462 12,1646 25,6287 16,61 21,89 

Outfall 3 18,0533 ,69515 ,40134 16,3265 19,7802 17,30 18,67 

Downstream 3 3,0767 2,21290 1,27762 -2,4205 8,5738 1,07 5,45 

Total 9 13,3422 7,91148 2,63716 7,2609 19,4235 1,07 21,89 

 

 

Test of Homogeneity of Variances 

 Levene Statistic df1 df2 Sig. 

COD Based on Mean 2,044 2 6 ,210 

Based on Median ,756 2 6 ,510 

Based on Median and with 

adjusted df 

,756 2 3,961 ,527 

Based on trimmed mean 1,932 2 6 ,225 

 

 

ANOVA 

COD   

 Sum of Squares df Mean Square F Sig. 

Between Groups 475,284 2 237,642 56,029 ,000 

Within Groups 25,449 6 4,241   

Total 500,733 8    

 

 
 
 
 
 
 
 
 
 



Post Hoc Tests 
 

Multiple Comparisons 

Dependent Variable:   COD   

LSD   

(I) Stasiun (J) Stasiun 

Mean Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

Upstream Outfall ,84333 1,68155 ,634 -3,2713 4,9579 

Downstream 15,82000* 1,68155 ,000 11,7054 19,9346 

Outfall Upstream -,84333 1,68155 ,634 -4,9579 3,2713 

Downstream 14,97667* 1,68155 ,000 10,8621 19,0913 

Downstream Upstream -15,82000* 1,68155 ,000 -19,9346 -11,7054 

Outfall -14,97667* 1,68155 ,000 -19,0913 -10,8621 

*. The mean difference is significant at the 0.05 level. 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ONEWAY Sulfida BY Stasiun 

  /STATISTICS DESCRIPTIVES HOMOGENEITY 

  /MISSING ANALYSIS 

  /POSTHOC=LSD ALPHA(0.05). 

 

 

Oneway 
 

Descriptives 

Sulfida   

 N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval for Mean 

Minimum Maximum Lower Bound Upper Bound 

Upstream 3 ,00200 ,000000 ,000000 ,00200 ,00200 ,002 ,002 

Outfall 3 ,00200 ,000000 ,000000 ,00200 ,00200 ,002 ,002 

Downstream 3 ,00200 ,000000 ,000000 ,00200 ,00200 ,002 ,002 

Total 9 ,00200 ,000000 ,000000 ,00200 ,00200 ,002 ,002 

 

 

ANOVA 

Sulfida   

 Sum of Squares df Mean Square F Sig. 

Between Groups ,000 2 ,000 . . 

Within Groups ,000 6 ,000   

Total ,000 8    

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ONEWAY Minyak BY Stasiun 

  /STATISTICS DESCRIPTIVES HOMOGENEITY 

  /MISSING ANALYSIS 

  /POSTHOC=LSD ALPHA(0.05). 

 

 
Oneway 

 

Descriptives 

Minyak   

 N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval for Mean 

Minimum Maximum Lower Bound Upper Bound 

Upstream 3 ,1000 ,00000 ,00000 ,1000 ,1000 ,10 ,10 

Outfall 3 ,1000 ,00000 ,00000 ,1000 ,1000 ,10 ,10 

Downstream 3 ,1000 ,00000 ,00000 ,1000 ,1000 ,10 ,10 

Total 9 ,1000 ,00000 ,00000 ,1000 ,1000 ,10 ,10 

 

 

ANOVA 

Minyak   

 Sum of Squares df Mean Square F Sig. 

Between Groups ,000 2 ,000 . . 

Within Groups ,000 6 ,000   

Total ,000 8    

 

 
  



Lampiran 6: Indeks Pencemaran 

 

Untuk pH (nilai baku Lij memiliki rentang) 

-  untuk Ci ≤ Lij rata-rata  

(Ci/Lij)baru =  
[Ci − (Lij)rata−rata]

{(Lij)minimum − (Lij)rata−rata}
 

-  untuk Ci > Lij rata-rata  

(Ci/Lij)baru =  
[Ci − (Lij)rata−rata]

{(Lij)maksimum − (Lij)rata−rata}
 

 

 

Penggunaan nilai (Ci/Lij) baru jika nilai (Ci/Lij) hasil pengukuran lebih besar dari 

1,0.  

(Ci/Lij)baru  =  1,0 + 5. log( 𝐶i/Lij)hasil pengukuran 

 

 

Indeks Pencemaran 

PIj = √
(Ci/Li)M

2 + (Ci/Lj)R
2

2
 

 

 

Stasiun 1 

No Parameter  Ci Lij Ci/Lij Ci/Liy baru 

1 TSS 9,33 50 0,1866 0,1866 

2 BOD 7,09 3 2,3633 2,8676 

3 COD 18,9 25 0,7560 0,7560 

4 pH 8,27 6-9 0,5133 0,5133 

5 Sulfida 0,002 0,002 1,0000 1,0000 

6 Minyak dan Lemak 0,1 1 0,1000 0,1000 

            

  Ci/Liy rata-rata                                            0,90393 

  Ci/Liy maksimal       2,86762 

  Pij       1,81002 

  Status Mutu Air Cemar Ringan (1,0 < Pij ≤ 5.0) 

 



Stasiun 2 

No Parameter  Ci Lij Ci/Lij Ci/Liy baru 

1 TSS 9,67 50 0,1934 0,1934 

2 BOD 7,12 3 2,3733 2,8768 

3 COD 18,05 25 0,7220 0,7220 

4 pH 7,62 6-9 0,0800 0,0800 

5 Sulfida 0,002 0,002 1,0000 1,0000 

6 Minyak dan Lemak 0,1 1 0,1000 0,1000 

            

  Ci/Liy rata-rata                                            0,82870 

  Ci/Liy maksimal       2,87679 

  Pij       1,79448 

  Status Mutu Air Cemar Ringan (1,0 < Pij ≤ 5.0) 
 

 

Stasiun 3 

No Parameter  Ci Lij Ci/Lij Ci/Liy baru 

1 TSS 9,67 50 0,1934 0,1934 

2 BOD 1,4 3 0,4667 0,4667 

3 COD 3,08 25 0,1232 0,1232 

4 pH 7,77 6-9 0,1800 0,1800 

5 Sulfida 0,002 0,002 1,0000 1,0000 

6 Minyak dan Lemak 0,1 1 0,1000 0,1000 

            

  Ci/Liy rata-rata                                            0,34388 

  Ci/Liy maksimal       0,46667 

  Pij       0,72512 

  Status Mutu Air Memenuhi (0≤Pij ≤1,0 ) 

 

 

 

 

 

 

 

 

 



Lampiran 7: Daya Tampung Beban Pencemaran 

 

Rumus Beban Pencemaran sebagai berikut: 

𝐵𝑃 = 𝑄 × 𝐶 

Dimana: BP= Beban Pencemaran (kg/hari) 

 Q= debit Sungai (m3/detik) 

 C= konsentrasi limbah (mg/L) 

 

Debit  
(m3/s) 

Parameter Pengukuran 
(mg/L) 

Beban Pencemaran 
(kg/hari) 

0,002 TSS 25,67 4,44  
BOD 215,93 37,31  
COD 558,26 96,47 

 

 

Menentukan konsentrasi rata-rata pada aliran akhir setelah aliran bercampur 

dengan sumber pecemar dengan perhitungan 

𝐶𝑅 =  
∑ 𝐶𝑖 𝑄𝑖

∑ 𝑄𝑖
=  

∑ 𝑀𝑖

∑ 𝑄𝑖
 

 
Dimana: CR: konsentrasi rata-rata konstituen untuk aliran gabungan 

 Ci: konsentrasi konstituen pada aliran ke-i 

 Qi: laju alir aliran ke-i 

 Mi: massa konstituen pada aliran ke-i 

 

aliran laju alir 
(m3/s) 

TSS 
(mg/L) 

BOD 
(mg/L) 

COD 
(mg/L) 

pH 
(mg/L) 

sulfida 
(mg/L) 

minyak dan lemak 
(mg/L) 

1 2,397 9,33 7,09 18,90 8,27 0,002 0,1 

2 0,002 25,67 215,93 558,26 7,54 0,100 0,1 

3 2,399 9,34 7,26 19,35 8,27 0,002 0,1 

BM X   50,00 3,00 25,00 6 - 9 0,002 1,0 

 

Rumus perhitungan beban pencemaran setiap stasiun sebagai berikut: 

𝐵𝑃𝑀 = 𝑄 × 𝐶𝐵𝑀 

Dimana: BPM =  Beban Pencemaran Maksimum (kg/hari) 

 Q =  Debit terukur (m3/detik) 



 CBM =  Konsentrasi, berdasarkan standar kelas kualitas air yang 

digunakan (mg/L) 

𝐵𝑃𝐴 = 𝑄 × 𝐶𝑀 

Dimana: BPA =  Beban Pencemaran Aktual (kg/hari) 

 Q =  Debit terukur (m3/detik) 

 CBM =  Konsentrasi terukur (mg/L) 

 

𝑆𝑒𝑙𝑖𝑠𝑖ℎ = 𝐵𝑃𝑀 −  𝐵𝑃𝐴 

 

Stasiun 1 

Debit 
(m3/s) 

Parameter Kons. Max 
(mg/L) 

Kons. 
Pengukuran 

(mg/L) 

BPM 
(kg/hari) 

BPA 
(kg/hari) 

Daya Tampung 
Beban Pencemaran 

(kg/hari) 

2,397 TSS 50,00 9,33 10355,04 1932,25 8422,79  
BOD 3,00 7,09 621,30 1468,34 -847,04  
COD 25,00 18,90 5177,52 3914,21 1263,31 

 

Stasiun 2 

Debit 
(m3/s) 

Parameter Kons. Max 
(mg/L) 

Kons. 
Pengukuran 

(mg/L) 

BPM 
(kg/hari) 

BPA 
(kg/hari) 

Daya Tampung 
Beban Pencemaran 

(kg/hari) 

2,399 TSS 50,00 9,67 10363,68 2004,34 8359,34  
BOD 3,00 7,12 621,82 1475,79 -853,97  
COD 25,00 18,05 5181,84 3741,29 1440,55 

 

Stasiun 3 

Debit 
(m3/s) 

Parameter Kons. Max 
(mg/L) 

Kons. 
Pengukuran 

(mg/L) 

BPM 
(kg/hari) 

BPA 
(kg/hari) 

Daya Tampung 
Beban Pencemaran 

(kg/hari) 

2,399 TSS 50,00 9,67 10363,68 2004,34 8359,34  
BOD 3,00 1,40 621,82 290,18 331,64  
COD 25,00 3,08 5181,84 638,40 4543,44 

 


