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3 6  

3 6 1  

6 1  

2)  3  4  

5 300   

6 100

 9 2565  

 3-24 3-25  
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           3 227 

3 24   

   
 

 

1     

2     

3   

300  

MnSO4 1 AIA 1  

300 , >0 0C, < 6 0C 

8  

4  1  >0 0C, < 6 0C 48  

5  1  >0 0C, < 6 0C 7  

6  1  pH < 2, >0 0C, < 6 0C 28  

7   

150  

>0 0C, < 8 0C 24  

8  250  >0 0C, < 6 0C 48  

9  250  >0 0C, < 6 0C 48  

10  100  >0 0C, < 6 0C 48  

11  1  >0 0C, < 6 0C 7  

 

 

 

 



       3 

     

           3 228 

3 25   

    

1   Electrometric Method SM 4500 H  B   

2   Thermometer SM 2550 B   

3   Azide Modification Method SM 4500 O C   

4   Azide Modification Method SM 4500 O AND 5210 B  <1 0 

5   Total Suspended Solids Dried at 103 105 oC SM 2540 D  <5 0 

6   Partition Gravimetric Method SM 5520 B  <3 

7   Multiple Fermentation Technique SM 9221 B  <1 8 

 100    

8   Cadmium Reduction Method SM 4500 NO3  E  <0 09 

9   Cadmium Reduction Method SM 4500 NO3  E  <0 02 

10   Ascorbic Acid Method SM 4500 P E  <0 03 

11   In House Method UAE TP DS 02  

Total Dissolved Solids Dried at 180 oC ; SM 2540 C 

<25 

BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23rd Edition, 2017  

 SM STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23rd Edition, 2017 

 
  

 



   

   

       3 229  

  

(Quality 

Assurance and Quality Control QA/QC) 

8  

2537  

3 6 2  

 

3 103 3 108 pH

Dissolved Oxygen Biochemical Oxygen Demand

Total Suspended Solids Oil & Grease

Total Coliform Bacteria Nitrate Phosphate

Total Dissolved Solids 6  

 2  

1  

 2  

 4  

 1  

2  

3 300  

4 100  

 















   

   

      3 236  

 

pH Dissolved Oxygen Biochemical 

Oxygen Demand Total Suspended Solids Oil & 

Grease Total Coliform Bacteria Nitrate

Phosphate Total Dissolved Solids 6

2565  

  

 

pH 7 2 29.0

Dissolved Oxygen 5.7 

Biochemical Oxygen Demand 1.4 Total 

Suspended Solids 16.5 Oil & Grease

3 Total Coliform Bacteria 92,000

100 Nitrate 0.35

0.08 Phosphate 0 18

Total Dissolved Solids 204  

pH 7 2 28.0  

 Dissolved Oxygen 3.8

Biochemical Oxygen Demand 2.8  Total 

Suspended Solids 12.4 Oil & Grease  

3 Total Coliform Bacteria 54,000

100 Nitrate 2 04  

0 46  Phosphate 1.22

Total Dissolved Solids 279  

pH 7 6 28.0

Dissolved Oxygen 4.5

Biochemical Oxygen Demand 3.5

Total Suspended Solids 7.1 Oil & Grease

3  Total Coliform Bacteria 160,000

100  Nitrate 5.89



   

   

      3 237  

1.33 Phosphate 1 19

Total Dissolved Solids 291  

pH 7.4

28.0 Dissolved Oxygen 4.8

Biochemical Oxygen Demand 2.6

Total Suspended Solids 6.7 Oil & Grease

3  Total Coliform Bacteria

7,900 100  Nitrate 0.62

0 14 Phosphate 1 47

Total Dissolved Solids 297  

300 pH

7 6 29.0 Dissolved Oxygen

3.0 Biochemical Oxygen Demand 2.4 

Total Suspended Solids 7.2

Oil & Grease 3 Total Coliform Bacteria

28,000 100 Nitrate 0.49  

0.11 Phosphate 1 07

Total Dissolved Solids 284  

100

pH 7 5 28.0

Dissolved Oxygen 3.9 Biochemical Oxygen Demand

3.0 Total Suspended Solids  7.9 

Oil & Grease 7

Total Coliform Bacteria 13,000 100 Nitrate

1 02 0.23 Phosphate  

1 07 Total Dissolved Solids

268  
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6  

4 8 2537

2535  

3 26 3 109

3 119 



       3 

     

          3 239  

3 26  9 2565 

 

 
 

    1  

9 65 

1    7.2 5 0 9 0 

47P 0660869 1520500    29 2  

   5.7 >2 0 

   1.4 <4 0 

   16.5 2  

   <3 2  

  100  92,000 2  

   0.35 2  

 3   0.08 <5 0 

   0.18 2  

   204 2  

 
 

 
 

/  

 
2  

2    7.2 5 0 9 0 

47P 0658606 1517872    28 2  

   3.8 >2 0 

   2.8 <4 0 

   12.4 2  

   <3 2  

  100  54,000 2  

   2.04 2  

 3   0.46 <5 0 

   1.22 2  

   279 2  

 
 

 
 

 

 
2  

3    7.6 5 0 9 0 

   28 2  

47P 0656355 1515799    4.5 >2 0 

   3.5 <4 0 

   7.1 2  

   <3 2  

  100  160,000 2  

   5.89 2  

 3   1.33 <5 0 

   1.19 2  

   291 2  

 
 

 
 

 

 
2  

 
 

 

 



       3 

     

          3 240  

3 26  9 2565 

 

 
 

 

 
 
 

 

    1  

9 65 

4    7.4 5 0 9 0 

   28 2  

47P 0656403 1516067    4.8 >2 0 

   2.6 <4 0 

   6.7 2  

   <3 2  

  100  7,900 2  

   0.62 2  

 3   0.14 <5 0 

   1.10 2  

   297 2  

 
 

 
 

 

 
2  

5    7.6 5 0 9 0 

   29 2  

   3.0 >2 0 

   2.4 <4 0 

300    7.2 2  

47P 0656609 1516405    <3 2  

  100  28,000 2  

   0.49 2  

 3   0.11 <5 0 

   1.07 2  

   284 2  

 
 

 
 

 

 
2  

6    7.5 5 0 9 0 

   28 2  

   3.9 >2 0 

100    3.0 <4 0 

47P 0656118 1515305    7.9 2  

   <3 2  

  100  13,000 2  

   1.02 2  

 3   0.23 <5 0 

   1.07 2  

   268 2  

 
 

 
 

 

 
2  
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 1  4 8 2537

2535 

 2   

 3  

8  . 2537 2535

8 . 2537 2535 

   

  

 

  145 5792 

 0 2763 2828     



3

3 242

3-109

3-110



3

3 243

3-111

3-112



3

3 244

3-113

3-114 



3

3 245

3-115

3-116



3

3 246

3-117

3-118 



3

3 247

3-119

3 6 3

6

300

100 3 27

2554

2559 2562 2563

pH Temperature Dissolved

Oxygen 4

8 2537

2535

Biochemical Oxygen Demand
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     3 248  

 Total Suspended Solids

Oil and Grease Total Coliform Bacteria Nitrate

Phosphate Total Dissolved Solids

3 120 3 129 
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3 27   

 
4 , 5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 100  

 

 

6  

 

 

  

 

1  

  
25 54  

 

7 2 31 3 3 2 2 9 100 1 2 160,000 2 83 0 639 0 141 186 

 

 

25 59 7 4 27 5 1 6  9 5  54 3 13 5 16,000 9 75 2 20 0 296 5,260 

 14 59 7 6 29 7 2 4 4 5  66 6 4 2 24,000 16 31 3 68 0 288 7,680 

 16 59 7 6 32 6 2 5 2 8 23 5 4 4 35,000 14 10 3 18 0 293 5,836 

 11 59 7 4 30 6 3 0 5 8  17 2 2 3 16 000 8 64 1 95 0 138 502 

 12 59 7 4 30 7 4 1 3 0 36 0 <2 0 35,000 3 14 0 708 0 092 228 

 14 59 7 7 30 1 4 0 3 9 32 9 2 0 330 1 18 0 268 0 035 139 

 25 60 7 2 28 8 6 7 7 9  28 9 <1.0 7 900 8 82 1 99 0 79 6,820 

 15 60 7 4 30 5 4 8 4 9  63 4 <1.0 14,000 12 40 2 79 1 04 7,382 

 11 60 7 6 30 8 4 2 2 0 43 9 <1.0 7,900 8 42 1 90 0 77 737 

 13 60 7 1 30 5 5 1 1 4 56 7 <1.0 54,000 1 28 0 29 0 20 203 

 13 60 7 1 31 6 4 5 1 0 34 0 <1.0 92,000 1 64 0 37 0 22 152 

 15 60 7 1 28 6 4 4 1 3 35 0 <1.0 54,000 1 42 0 32 0 18 143 

 12 61 7 1 26 5 4 6 1 8 9 2 <1.0 13,000 5 40 1 22 0 36 198 

 7 61 7 3 30 0 5 4 1 8 16 4 <3.0 9,200 2 13 0 48 0 32 248 

 9 61 7 2 30 1 2 9 4 0 25 2 <3.0 170 3 59 0 81 0 30 300 

 11 61 7 4 29 8 3 8 <1 77 2 <3.0 54,000 3 99 0 90 0 52 190 

 5 61 7 8 29 5 5 6 4 0 79 0 <3.0 28,000 1 90 0 43 0 37 251 

 8 61 7 5 29 6 5 6 1 8 12 0 <3.0 160,000 1 28 0 29 0 37 255 

 7 62 7 5 27 3 4 7 2 6 49 9 <3.0 54,000 3 68 0 83 0 49 352 

 4 62 7 5 29 7 5 8 1 9 29 0 <3.0 160,000 2 48 0 56 0 55 366 

 8 62 7 5 31 9 3 6 3 2 59 1 <3.0 9,200 4 16 0 94 0 61 3,603 

 8 62 7 1 30 2 4 5 3 5 14.6 <3.0 22,000 1.02 0.23 0.52 320 

 9 62 7 4 29 3 3 6 <2.0 106 <3.0 35,000 0.40 0.09 0.31 204                                          

 

1 62 7 1 29 8 3 1 8 5  39 4 <3.0 35,000 <0 09 <0 02 0 61 228 

5 63 7 2 31 6 8 8 3 6 25 7 <3.0 17,000 14 40 3 26 0 70 3,758 

2 63 7 2 30.8 4.1 3.4 36.0 <3.0 13,000 1.51 0.34 0.49 168 

7 . . 64 7.3 30.0 4.0 3.2 32.0 <3.0 >160,000 8.33 1.88 0.55 409 

5 64    <1.0 40.4 <3.0 160,000 0.62 0.14 0.21 157 

3  . . 65 7.9 28.0 4.5 3.2 11.0 <3.0 11,000 8.24 1.86 0.52 308 

9 65 7.2 29.0 5.7 1.4 16.5 <3 92,000 0.35 0.08 0.18 204 
1  5 0 9 0 2  >2 0 <4 0 2  2  2  2  <5 0 2  2  
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                     3 250  

3 27   

 
4 , 5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

100  

 

 6  

 

 

  

 

2  

 
 

31 54 

 
7 0 29 2 9 4 7  40 3 <1 0 >160,000 <0 09 <0 02 1 07 334 

 

 

26 59 7 2 23 2 3 5 7 7  19 6 <1.0 160,000 1 68 0 38 1 45 2,141 

 15 59 7 5 32 0 4 9 14 2  35 0 <1.0 54,000 10 5 2 36 0 90 1,290 

 17 59 7 4 32 6 5 1 13 7  71 9 <1.0 >160,000 0 28 0 06 1 75 386 

 12 59 7 0 31 5 3 7 6 8  46 8 <1.0 54,000 1 91 0 43 0 58 738 

 13 59 7 6 28 2 2 2 3 5 25 4 <1.0 >160,000 0 09 0 02 1 15 491 

 15 59 7 2 29 5 2 9 4 1  11 8 <1.0 160,000 0 09 0 02 0 88 433 

 24 60 7 3 29 1 4 7 7 5  47 9 <1.0 35,000 2 97 0 67 0 47 2,135 

 14 60 7 4 31 5 4 5 6 8  59 3 <1.0 35,000 1 51 0 34 1 26 1,445 

 9 60 7 2 30 7 3 3 2 8 19 0 <1.0 >160,000 0 40 0 09 2 35 464 

 12 60 7 4 29 2 5 0 2 7 11 0 <1.0 54,000 <0 09 <0 02 0 87 380 

 12 60 7 5 32 2 3 0 3 7 17 7 <1.0 24,000 <0 09 <0 02 0 75 347 

 14 60 7 0 28 3 3 3 3 0 18 2 <1.0 35,000 <0 09 <0 02 1 05 224 

 9 61 7 2 29 8 3 4 2 7 23 5 <1.0 54,000 0 18 0 04 0 64 311 

 6 61 7 4 30 6 3 2 3 1 16 8 <1.0 92,000 0 13 0 03 1 00 368 

 9 61 7 2 30 9 4 0 3 6 17 9 <3.0 92,000 <0 09 <0 02 0 99 456 

 11 61 7 3 29 3 3 1 5 1  76 1 <3.0 160,000 <0 09 <0 02 1 35 296 

 5 61 7 5 28 5 3 8 3 8 18 2 <3.0 54,000 0 27 0 06 0 89 392 

 8 61 7 1 28 4 3 8 2 8 8 2 <3.0 92,000 <0 09 0 02 1 13 382 

 7 62 7 3 25 6 3 6 3 2 15 0 <3.0 >160,000 0 13 0 03 0 92 362 

 4 62 6 9 29 1 2 9 2 1 12 5 <3.0 160,000 0 27 0 06 0 80 296 

 8 62 7 4 31 9 1 5  3 6 15 6 <3.0 160,000 2 13 0 48 0 80 1,042 

 8 62 7.3 30.3 2.2 3.2 12.0 <3.0 92,000 <0 09 <0 02 1.44 502 

 9 62 6.9 28.6 2.1 2.9 19.0 <3.0 >160,000 <0 09 <0 02 1.53 310 

 

1 62 7 2 27 5 2 5 4 6  12 9 <3.0 >160,000 0 13 0 03 1 47 348 

5 63 7 3 32 7 8 6 8 0  19 1 <3.0 160,000 <0 09 <0 02 1 59 356 

2 63 7 2 31 5 3 4 3 6 7 8 <3.0 92,000 <0 09 <0 02 0 95 459 

7 . . 64 7.4 28.4 1.3* 3.3 8.5 <3.0 160,000 <0.09 <0.02 1.22 524 

5 64      <3.0 160,000 0.35 0.08 1.41 382 

3  . . 65 7 4 29.0 3.1 3.5 16.5 <3.0 160,000 1.24 0.28 1.07 300 

9 65 7.2 28.0 3.8 2.8 12.4 <3 54,000 2.04 0.46 1.22 279 
1  5 0 9 0 2  >2 0 <4 0 2  2  2  2  <5 0 2  2  
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3 27   

 
4 , 5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 100  

 

 

6  

 

 

 
 

 

3  

 

 
31 54 

 
71 31 1 6  16 7  10 5 <1 0 >160,000 <0 09 <0 02 1 25 340 

 

26 59 7 5 23 2 4 5 9 4  13 2 1.0 160,000 0 12 0 03 2 18 1,728 

15 59 7 8 30 2 5 1 17 6  30 8 <1.0 54,000 2 08 0 47 2 48 918 

 17 59 7 4 30 9 5 1 32 1  19 2 <1.0 1,300 2 63 0 59 2 50 720 

 12 59 7 7 29 7 3 4 3 9 10 7 <1.0 54,000 0 11 0 03 2 22 647 

 13 59 7 4 28 1 2 4 4 5 7 6 <1.0 >160,000 <0 09 <0 02 1 43 423 

 15 59 7 3 29 2 3 3 5 8  6 6 <1.0 >160,000 0 47 0 11 1 12 437 

 24 60 7 3 27 7 5 0 6 4  11 9 <1.0 35,000 0 27 0 06 1 02 420 

 14 60 7 5 29 6 4 3 12 9  22 8 <1.0 >160,000 <0 09 0 02 1 54 846 

 9 60 7 0 29 2 3 9 3 6 8 2 <1.0 24,000 1 51 0 34 1 76 336 

 12 60 7 4 28 6 3 9 2 7 12 7 <1.0 160,000 <0 09 <0 02 1 16 341 

 12 60 7 5 31 2 3 4 4 9  14 5 <1.0 >160,000 0 22 0 05 1 23 305 

 14 60 7 0 27 7 3 3 4 4  9 6 <1.0 9,200 0 09 0 02 1 30 220 

 9 61 7 2 28 9 3 1 3 4 15 2 <1.0 160,000 <0 09 <0 02 0 83 309 

 6 61 7 5 31 0 3 5 4 6  13 1 <1.0 92,000 0 13 0 03 0 89 387 

 9 61 7 5 29 5 2 8 5 3  13 6 <3.0 >160,000 0 49 0 11 0 98 347 

 11 61 7 4 29 4 3 6 5 8  10 5 <3.0 >160,000 0 31 0 07 1 32 274 

 5 61 7 4 28 0 3 1 4 3  11 2 <3.0 160,000 <0 09 <0 02 1 25 454 

 8 61 7 3 28 6 3 9 4 1  8 4 <3.0 160,000 <0 09 <0 02 1 10 388 

 7 62 7 5 26 6 2 8 2 4 7 6 <3.0 92,000 <0 09 <0 02 1 38 324 

 4 62 7 4 29 0 3 5 5 1 10 3 <3.0 160,000 <0 09 <0 02 1 22 266 

 8 62 7 5 30 9 3 4 7 2  20 5 <3.0 35,000 0 22 0 05 1 56 314  

 8 62 7 5 28 8 2 4 4 5  8 2 <3.0 54,000 <0 09 <0 02 1.77 447 

 9 62 7 2 28 7 2 0 5 0  6 9 <3.0 22,000 <0 09 <0 02 1.50 295 

 

1 62 7 2 27 4 2 2 4 6  6 8 <3.0 160,000 <0 09 <0 02 1 59 284 

5 63 7 7 32 3 8 5 8 2  18 3 <3.0 24,000 0 44 0 10 1 59 346 

2 63 7 5 30 0 4 1 4 6  15 5 <3.0 92,000 0 27 0 06 1 47 458 

7 . . 64 7.6 29.0 3.8 4.9* 11.6 <3.0 92,000 1.02 0.23 1.29 390 

5 64      <3.0 160,000 0.44 0.10 1.56 352 

3  . . 65 7 6 28.6 4.2 4.6 11.4 <3.0 54,000 1.15 0.26 1 29 256 

9 65 7.6 28 4.5 3.5 7.1 <3 160,000 5.89 1.33 1.19 291 
1  5 0 9 0 2  >2 0 <4 0 2  2  2  2  <5 0 2  2  
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3 27   

 
4 , 5 
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 6  

 

 

  

 

4  

 
 

31 54 

 
7 1 30 0 7  9 5  10 3 <1 0 >160,000 <0 09 <0 02 1 25 322 

 

26 59 7 6 24 1 5 2 6 6  10 8 <1.0 92,000 0 38 0 08 2 15 1,907 

15 59 8 5 31 2 6 0 27 2  25 0 <1.0 35,000 5 32 1 20 2 31 740 

 17 59 7 4 30 8 5 7 18 3  13 9 <1.0 4,600 <0 09 <0 02 3 33 816 

 12 59 7 9 30 3 4 1 6 5  13 1 <1.0 35,000 0 39 0 09 1 89 715 

 13 59 7 6 28 1 3 2 4 2 10 6 <1.0 4,900 0 09 0 02 1 39 470 

 15 59 7 2 29 4 3 0 3 1 8 4 <1.0 92,000 2 44 0 56 1 01 441 

 24 60 7 2 28 9 4 9 4 4  14 7 <1.0 13,000 0 53 0 12 0 77 427 

 14 60 7 7 31 2 5 6 13 3  21 3 1.0 24,000 0 58 0 13 1 55 917 

 9 60 7 1 29 7 3 9 5 1  10 0 <1.0 54,000 0 22 0 05 1 20 429 

 12 60 7 4 29 3  4 5 2 0 9 6 <1.0 35,000 0 27 0 06 1 01 330 

 12 60 7 2 32 4 3 2 4 2  18 8 <1.0 >160,000 0 13 0 03 1 10 323 

 14 60 7 0 28 3 3 1 2 5 8 4 <1.0 24,000 <0 09 <0 02 0 99 202 

 9 61 7 2 29 6 3 2 2 9 11 9 <1.0 160,000 0 13 0 03 0 60 310 

 6 61 7 6 31 1 4 8 4 1  10 7 <1.0 3,300 0 18 0 04 0 81 362 

 9 61 7 5 29 5 3 8 3 6 11 9 <3.0 17,000 0 40 0 09 0 81 408 

 11 61 7 4 29 7 3 4 4 8  9 4 <3.0 54,000 0 53 0 12 1 19 290 

 5 61 7 4 28 1 2 8 4 0 7 7 <3.0 17,000 0 18 0 04 1 19 430 

 8 61 7 4 29 1 4 1 3 2 8 2 <3.0 35,000 0 13 0 03 0 80 385 

 7 62 7 4 27 0 3 5 2 7 6 6 <3.0 35,000 <0 09 <0 02 1 04 398 

 4 62 7 4 29 8 4 0 3 0 7 4 <3.0 24,000 <0 09 0 02 0 95 278 

 8 62 7 5 30 5 4 4 5 4  13 9 <3.0 9,200 0 40 0 09 1 62 328 

 8 62 7.5 29.4 2.8 4.3 8.2 <3.0 17,000 0.13 0.03 1.56 429 

 9 62 7.3 29.3 2.2 5.1 10.8 <3.0 92,000 0.18 0.04 1.47 312 

 

1 62 7 2 27 5 2 1 4 0 10 4 <3.0 160,000 0 18 0 04 1 41 326 

5 63 7 9 33 6 8 3 7 8  15 4 <3.0 >160,000 <0 09 <0 02 1 53 354 

2 63 7 5 29 4 4 2 4 2 10 2 <3.0 92,000 0.22 0.05 1 19 480 

7 . . 64 7.6 29.3 4.1 6.2* 14.2 <3.0 54,000 0.18 0.04 1.47 420 

5 64      <3.0 54,000 0.35 0.08 1.47 336 

3 . . 65 7 7 27.8 3.6 4.8 9.7 <3.0 17,000 3.06 0.69 1 47 271 

9 65 7.4 28 4.8 2.6 6.7 <3 7,900 0.62 0.14 1.10 297 
1  5 0 9 0 2  >2 0 <4 0 2  2  2  2  <5 0 2  2  
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5  

 

300  

 
31 54 

 
7 1 31 2 0 2 4 8 0 <1 0 35,000 0 10 0 02 1 07 348 

 

26 59 7 5 24 5 4 6 7 1  19 2 <1.0 54,000 0 19 0 04 1 71 1,728 

15 59 8 3 31 3 5 4 20 0  54 8 <1.0 160,000 4 34 0 98 1 81 831 

17 59 7 4 32 0 4 7 7 9  29 9 <1.0 160,000 0 10 0 02 3 41 386 

12 59 7 6 30 9 2 2 4 6  23 4 <1.0 >160,000 0 09 0 02 2 21 674 

 13 59 7 6 28 3 2 5 5 1 26 2 <1.0 92,000 <0 09 <0 02 1 08 513 

 15 59 7 3 29 1 2 8 3 0 12 3 <1.0 160,000 0 36 0 08 1 02 445 

 24 60 7 2 28 2 5 1 5 0  22 6 <1.0 24,000 0 49 0 11 0 93 638 

 14 60 7 5 30 4 6 2 11 2  24 0 <1.0 35,000 0 13 0 03 1 53 659 

 9 60 6 9 30 6 2 4 3 9 16 2 <1.0 92,000 <0 09 0 02 1 31 444 

 12 60 7 3 29 0 3 5 2 8 15 4 7.0 >160,000 0 09 0 02 1 15 469 

 12 60 7 3 31 3 2 3 3 4 21 0 <1.0 92,000 <0 09 <0 02 1 10 299 

 14 60 7 1 27 7 3 5 2 5 12 9 <1.0 92,000 <0 09 <0 02 0 91 216 

 9 61 7 2 29 7 3 0 4 1  17 2 <1.0 92,000 <0 09 <0 02 0 71 312 

 6 61 7 5 31 3 3 5 3 4 15 3 <1.0 35,000 0 09 0 02 0 56 354 

 9 61 7 4 30 6 3 1 4 0 16 4 <3.0 22,000 0 13 0 03 1 06 417 

 11 61 7 4 30 0 2 7 4 2  26 1 <3.0 160,000 <0 09  <0 02 1 10 302 

 5 61 7 4 28 0 2 1 4 2  17 8 <3.0 92,000 0 31 0 07 1 01 430 

 8 61 7 2 28 9 2 8 3 2 9 6 <3.0 92,000 0 18 0 04 0 86 393 

 7 62 7 4 27 4 2 8 3 2 11 5 <3.0 >160,000 <0 09 <0 02 1 07 360 

 4 62 7 4 30 2 3 0 3 0 12 4 <3.0 92,000 0 13 0 03 0 76 326 

 8 62 7 8 32 9 5 0 7 2  23 8 <3.0 35,000 0 18 0 04 1 38 322 

 8 62 7 5 29 9 3 0 5 2  10 6 <3.0 24,000 0.22 0.05 1.35 452 

 9 62 7 2 29 3 2 6 3 7 14 2 <3.0 >160,000 <0 09 <0 02 1.47 317 

 

 

1 62 7 2 28 1 2 1 5 6  10 4 <3.0 >160,000 <0 09 <0 02 1 50 320 

 5 63 7 9 33 6 8 0 8 8  18 8 <3.0 35,000 0 62 0 14 1 65 380 

 2 63 7 3 30 9 4 4 4 3  8 8 <3.0 160,000 <0 09 <0 02 1 13 480 

 7 . . 64 7.5 29.9 3.8 3.6 19.8 <3.0 54,000 1.28 0.29 1.01 464 

 5 64      <3.0 >160,000 0.40 0.09 1.41 386 

 3 65 7 5 28.2 3.7 4.9 16.9 <3.0 54,000 0.93 0.21 1.22 282 

 9 65 7.6 29 3.0 2.4 7.2 <3 28,000 0.49 0.11 1.07 284 
1  5 0 9 0 2  >2 0 <4 0 2  2  2  2  <5 0 2  2  
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3 27   
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100  
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6

 

100  

 
31 54 7 1 30 1 6  10 5  16 6 <1 0 24,000 0 09 0 02 1 13 364 

 

26 59 7 4 22 6 3 9 7 4  15 7 <1.0 54,000 0 13 0 03 2 10 1,609 

15 59 7 4 30 9 4 1 30 5  35 1 1.0 >160,000 <0 09 <0 02 1 66 495 

17 59 7 4 30 8 4 8 6 9  25 1 <1.0 35,000 <0 09 <0 02 3 44 406 

12 59 7 0 30 1 2 3 6 6  23 6 <1.0 35,000 <0 09 <0 02 2 38 672 

 13 59 7 4 28 5 1 6  4 0 12 8 <1.0 92,000 <0 09 <0 02 1 48 478 

 15 59 7 2 29 3 3 2 4 2  10 3 <1.0 >160,000 0 23 0 05 1 18 446 

 24 60 7 2 27 7 5 6 5 1  15 5 <1.0 17,000 0 27 0 06 1 05 434 

 14 60 7 2 29 2 4 0 6 4  35 2 <1.0 54,000 0 18 0 04 1 53 750 

 9 60 6 8 29 7 2 2 3 2 24 2 <1.0 >160,000 0 13 0 03  1 02 488 

 12 60 7 1 28 1 3 2 2 5 17 9 <1.0 92,000 0 58 0 13 1 06 295 

 12 60 7 2 31 1 1 9  3 9 17 5 <1.0 92,000 <0 09 <0 02 1 29 321 

 14 60 6 9 27 3 2 5 2 6 9 2 <1.0 92,000 0 09 0 02 1 19 218 

 9 61 7 1 29 1 2 3 2 9 16 8 <1.0 92,000 <0 09 <0 02 0 78 310 

 6 61 7 4 31 1 6 0 3 6 15 7 <1.0 17,000 0 09 0 02 0 90 420 

 9 61 7 4 30 4 3 1 4 0 31 2 <3.0 3,500  0 09 0 02 0 95 420 

 11 61 7 3 29 5 2 3 4 4  43 6 <3.0 35,000 <0 09  0 02 1 13 360 

 5 61 7 5 27 4 3 2 4 4  29 9 <3.0 54,000 0 18 0 04 1 16 420 

 8 61 7 3 28 8 3 8 3 6 13 5 <3.0 35,000 0 18 0 04 0 95 396 

 7 62 7 5 26 6 2 9 4 1  15 5 <3.0 160,000 <0 09 <0 02 1 22 378 

 4 62 7 3 29 4 3 2 4 0 14 4 <3.0 54,000 0 13 0 03 1 04 296 

 8 62 7 4 31 9 4 2 5 6  18 9 <3.0 24,000 <0 09 <0 02 1 59 300 

 8 62 7 4 29 1 2 4 4 8  13 3 <3.0 >160,000 <0 09 <0 02 1.81 474 

 9 62 7 1 28 3 3 1 3 1 13 9 <3.0 54,000 <0 09 <0 02 1.56 339 

 

1 62 7 1 27 7 2 3 3 8 12 3 <3.0 92,000 0 27 0 06 1 44 350 

5 63 7 3 32 0 8 4  5 3* 21 1 <3.0 92,000 0 49 0 11 1 59 386 

2 63 7 3 30 3 4 0 3 8 9 0 <3.0 160,000 <0 09 <0 02 1 19 492 

7 . . 64 7.5 28.0 2.9 4.3* 12.4 <3.0 >160,000 0.93 0.21 1.25 464 

5 64      <3.0 92,200 0.44 0.10 1.50 396 

3 . . 65 7.4 28.6 3.4 5.0 38.1 7 92,000 1.33 0.30 1.19 284 

9 65 7.5 28 3.9 3.0 7.9 <3 13,000 1.02 0.23 1.07 268 
1  5 0 9 0 2  >2 0 <4 0 2  2  2  2  <5 0 2  2  

 



                 3 

              

                     3 255  

 

 1  4 8 2537 2535 

 2   

 3  2554

2554 

 4  2554 2559 2 2560 2561

5 2561  

 5  300

100 2554 2561 4 2561  

 

 6  8  . 2537

2535

8 . 2537

2535 
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3 266

3 7

3 7 1

2 1

2 9 2565

3-28

3-28

1 G Added 10 mL Conc Formalin, 

Refrigerated 

Identification by Microscopic 

Technique

2 G Added 10 mL Conc Formalin, 

Refrigerated

Identification by Microscopic 

Technique

3 PE Zip Added Formalin, Refrigerated Identification by Microscopic 

Technique
G , Polyethylene zipper bag PE zip

3

Sum of Species, S Diversity 

Index, H Evenness Index, E

Sum of Species, S

Diversity Index, H Shannon Weiner

n

i 1
H Pi ln Pi



  3 

 

     3 267  

 

 H   

 Pi  i

 n   

 

 Evenness Index, E

 

 

 E H lnS 

 

 E   

 H   

 S   

 

 
Shannon and Weaver 1963 Wilhm and Dorris 1968

 

H < 1 0   

H 1 0 3 0   

 H > 3 0   

 

3 7 2  

2565 2  

 2  

1  

 2  

 9 2565 3 130 3 131

Phytoplankton

Zooplankton Benthos  







  3 
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Phytoplankton Zooplankton

Benthos 2 2565  

 9 2565 

26  16

3,011 Oscillatoria spp. 

1,636 61,656 

Brachionus sp. 15,000  

 2

126 Family Chironomidae  

7 Amphipod 119  

Diversity Index

1.82 2.23

Evenness Index 0 56 0 81

1 3

1 3  

1-2  

30 19

11,542 Oscillatoria spp. 

8,349 470,269 

Rotaria sp 253,750  

 1

483 Family Tubificidae  483 

 

Diversity Index

1 23 1 55

Evenness Index 0 36

0 53
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1 3

1 3  

1   3 29 3 30 
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     3 272 

3 29   

 1  

   

Phytoplankton    

Division Cyanophyta   

Class Cyanophyceae   

Family Chroococcaceae   
        Merismopedia spp.++ 0 5 

Microcystis aeruginosa ++ 19 18 
Family Oscillatoriaceae   

Oscillatoria  spp + 1,636 8,349 
Family Nostocaceae   

Anabaena  spp + 150 78 

Division Chlorophyta   

Class Chlorophyceae   

Family Chlamydomodaceae   
Pandorina morum ++ 43 22 

Family Coccomyxaceae   
 Elakatothrix gelatinosa ++ 0 3 

Family Hydrodictyaceae   
Pediastrum spp. ++ 77 171 

Family Coelastraceae   
           Coelastrum spp. ++ 5 13 

Family Oocystaceae   
Closteriopsis  ongissima  5 3 
Dictyosphaerium  spp ++ 10 0 
Kirchneriella spp. ++ 9 0 
Selenastrum spp. ++ 0 3 

Family Scenedesmaceae   
Actinastrum  spp ++ 0 17 

Micractinium  spp ++ 10 21 
Crucigenia  spp ++ 3 0 

Scenedesmus  spp  ++  23 118 
Family Desmidiaceae   

Closterium  spp.  42 27 
 Staurastrum  spp.  69 129 

Class Euglenophyceae   

Family Euglenaceae   
Euglena acus 51 717 

   Phacus spp. 78 520 
Strombomonas  spp  5 28 
Trachelomonas hispida 38 37 

T.volvocina 0 19 
Division Chromophyta   

Class Bacillariophyceae   

Family Thalassiosiraceae   
Cyclotella  spp   87 240 

Family Aulacoseiraceae   

Aulacoseira granulata + 418 766 
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3 29 9  2565 

 
1  

  

Family Fragilariaceae   
Synedra rumpens  99 68 

        S ulna  0 5 
Family Naviculaceae   

Gyrosigma  spp   0 34 
         Navicula     spp   0 31 
Family Surirellaceae   

Surirella spp.  5 0 
Class Chrysophyceae   

Family Pleurochloridaceae   
Isthmochloron spp. 5 60 

Family Mallomonadaceae   

Mallomonas spp.  3 7 

Class Dinophyceae   

Family Ceratiaceae   
Ceratium spp.  14 5 

Family Peridiniaceae   
Peridinium spp. 106 28 

 3,011 11,542 

 26 30 

 92 180 

H  1.82 1.23 

E  0.56 0.36 

 
2  

  

Zooplankton    

Phylum Protozoa   

Class Sarcodina   

Family Arcelidae   
Arcella sp. + 0 972 

Family Diffluglidae   
Difflugia sp.+ 7,500 4,829 
Centropyxis sp. + 413 1,450 

Class Ciliata   

      Family Vorticellidae   
Vorticella  sp  0 94,250 
Acineta sp.  0 6,279 

      Family Parameciidae   
Paramecium Sp.  413 0 

Phylum Nematoda   

               Unknown Nematode 0 479 
Phylum Rotifera   

Class Monogononta   

      Family Brachionidae   
Anuraeopsis sp. 0 479 
Brachionus  sp  15,000 23,200 
Keratella sp  9,163 5,800 

Family Trichocercidae   
Trichocerca sp  413 2,900 

 

 

 

 



       3 
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3 29 9  2565 

 
2  

  

Family Testudinellidae   
Filinia sp  4,588 17,400 

Family Hexarthridae   
Hexarthra sp. 0 2,900 

Family Synchaetidae   
Synchaeta sp. 413 0 
Polyarthra sp. 413 6,772 

Family Asplanchnidae   
Asplanchna sp. 0 479 

Class Digononta   

      Family Philodinidae   
Rotaria  sp  8,338 253,750 

Phylum Arthropoda   

Class Crustacea   

Cyclopoid Copepod 1,663 5,800 
Nauplius  of Copepod 6,663 41,079 

  Ostracod   838 0 
Family Bosminidae   

Bosmina sp  2,088 479 
Family Sididae   

Diaphanosoma sp  1,250 972 
Phylum Mollusca   

Class Bivalvia   
Bivalvia Larva 2,500 0 

 61,656 470,269 

 16 19 

H  2.23 1.55 

E  0.81 0.53 
1 cell , Filament , Colony  
2 Individual , cell , Colony  

  

 H<1  

 1 H 3  

 H>3  

   

   

   

   

  0 2763 2828 
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3 30  9  2565 

 
 

  

Phylum Annelida   

    Class Oligochaeta   
          Family Tubificidae 0 483 
Phylum Arthopoda   

    Class Insecta   
          Family Chironomidae   
Chironomus sp. 7 0 
    Class Malacostraca   
               Amphipod 119 0 

 126 483 

 2 1 

H  1  1  

E  1  1  

  

 H<1  

 1 H 3  

 H>3  

 1  1  

   

   

   

   

  0 2763 2828 
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    3 276 

3 7 3  

2554

2559 2562

 

9 2565 

3 2554

2559 2562

1 0 3 0 

 3 31

3 132 3 140 
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   3 277 

3 31

2554 2565 

 

  

   
H  

 
  

H  

 

 

54 2,191,586 41 2 13 31 54 62,433,652 27 0 30 

 

25 59 56,630,000 8 0 87 26 59 564,087,000 24 1 78 

14 59 229,104,000 15 0 96 15 59 207,323,000 26 1 49 

16 59 84,135,670 9 1 13 17 59 358,532,000 23 1 26 

11 59 276,388,000 26 1 21 12 59 180,415,000 18 1 11 

12 59 2,438,400 31 1 71 13 59 223,772,000 31 0 99 

14 59 1,637,631 20 2 00 15 59 57,702,000 35 1 33 

25 60 2,178,176,000 22 1 04 24 60 337,196,000 23 1 56 

15 60 3,664,156,000 20 0 26 14 60 709,464,000 34 1 81 

11 60 1,892,570,000 21 1 46 9 60 373,462,000 21 1 41 

13 60 668,000 18 1 42 12 60 53,565,000 22 0 73 

13 60 50,420,000 29 1 65 12 60 258,048,000 29 1 41 

15 60 36,990,000 37 1 05 14 60 88,422,000 26 1 44 

12 61 5,607,000 24 1 56 9 61 26,087,000 26 1 55 

7 61 2,650,000 30 1 54 6 61 26,329,000 27 1 86 

9 61 15,245,000 30 1 43 9 61 124,013,000 29 0 72 

11 61 21,748,666 24 1 54 11 61 138,346,000 28 0 92 

5 61 5,820,000 23 2 07 5 61 17,867,667 29 1 77 

8 61 1,915,746 28 3 03 8 61 19,309,550 30 1 87 

7 62 5,029,950 27 2 19 7 62 5,588,300 27 28 

4 62 112,563,518 28 1 10 4 62 4,289,708 28 2 15 

8 62 13,601,346 27 1 37 8 62 23,254,704 30 1 07 

8 62 87,347,498 25 0.99 8 62 41,010,632 19 1.07 

9 62 13571236 24 1.68 9 62 25977054 26 1.07 

 

1 62 156,112,788 29 1 46 1 62 101,386,000 30 1 65 

5 63  16,5703,410 30 1.03 5 63 239,089,032 26 0.98 

2 63 42,285,434 35 2 02 2 63 99,469,153 36 1 00 

7 64 187,027,500 30 0.81 7 64 107,170,500 26 1.21 

5  64 4,715,800 30 2.31 5  64 14,441,900 31 1.62 

3 65 25,087 30 1.37 3 65 24,624 29 1.37 

9  65 3,011 26 1.82 9  65 11,542 30 1.23 

 

25 54 77 997 20 2 54 31 54 1,028,250 13 0 78 

 

25 59 490 000 11 2 03 26 59 222,000 7 1 31 

14 59 1,154,400 15 2 25 15 59 818,000 14 1 65 

16 59 924,781 8 1 38 17 59 170,000 11 1 89 

11 59 320,000 17 2 66 12 59 1,394,000 14 2 03 

12 59 115,200 12 2 39 13 59 310,000 13 1 85 

14 59 141,678 5 1 31 15 59 782,000 11 1 17 

25 60 104,000 8 1 93 24 60 315,000 11 1 91 
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   3 278 

3 31  

2554 2565 

 

  

   
H  

 
  

H  

 

 

15 60 408,000 13 1 74 14 60 2,563,000 21 1 90 

11 60 469,000 8 1 63 9 60 647,000 11 2 10 

13 60 11,000 7 1 85 12 60 507,000 12 1 24 

13 60 93,000 10 1 96 12 60 317,000 9 1 44 

15 60 384,000 14 2 34 14 60 467,000 9 1 34 

12 61 671,000 12 1 80 9 61 599,000 12 1 32 

7 61 53,000 9 2 00 6 61 455,000 10 1 39 

9 61 150,000 10 1 98 9 61 212,000 8 1 42 

11 61 52,417 5 1 30 11 61 1,288,484 8 1 11 

5 61 178,200 12 2 30 5 61 743,017 15 1 52 

8 61 74,250 11 2 24 8 61 315,647 12 1 42 

7 62 315,216 8 1 76 7 62 315,216 8 1 76 

4 62 966,584 11 2 04 4 62 454,340 10 1 75 

8 62 762,684 10 1 85 8 62 607,108 11 1 72 

8 62 93,500 5 0.79 8 62 132,447 6 1.48 

9 62 46,000 10 2.05 9 62 82,000 10 1.22 

 

1 62 789,286 14 2 42 1 62 911,600 14 2 46 

5 63 941,868 6 0 90 5 63 465,000 11 1 35 

2 63 161,396 13 1 66 2 63 224,023 12 1 88 

7 64 714,043 13 1.61 7 64 503,510 11 1.41 

5 64 112,035 11 2.00 5 64 516,227 10 1.21 

3 65 323,925 12 1.37 3 65 356,524 10 1.37 

9 65 61,656 16 2.23 9 65 470,269 19 1.55 

 

 

25 54 66 8 1 87 31 54 44 2 0 56 

 

25 59 52 1 1/ 26 59 947 2 0 11 

14 59 169 1 1/ 15 59 111 3 0 97 

16 59 39 1 1/ 17 59 131 3 0 97 

11 59 13 1 1/ 12 59 1,236 3 0 37 

12 59 702 2 0 62 13 59 104 3 0 80 

14 59 13 1 0 00 15 59 29 3 1 03 

25 60 59 2 0 57 24 60 94 2 0 66 

15 60 44 2 0 69 14 60 52 3 1 08 

11 60 52 2 0 60 9 60 111 3 0 99 

13 60 59 3 0 96 12 60 22 2 0 63 

13 60 44 2 0 69 12 60 74 3 1 03 

15 60 133 2 0 59 14 60 222 3 1 04 

12 61 78 4 1 16 9 61 70 5 1 47 

7 61 14 2 0 40 6 61 77 3 0 99 

9 61 35 3 0 95 9 61 42 4 1 24 

11 61 105 3 1 01 11 61 196 6 1 57 
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   3 279 

3 31   

2554 2565 

 

  

   
H  

 
  

H  

 

 

5 61 21 3 1 10 5 61 7 1 1  

8 61 7 1 1  8 61 21 3 1 10 

7 62 49 5 1 48 7 62 77 5 1 29 

4 62 42 3 0 87 4 62 224 2 0 14 

8 62 21 1 1  8 62 196 4 0 46 

8 62 777 1 1/ 8 62 245 1 1  

9 62 133 2 0.21 9 62 434 1 1  

 

1 62 336 2 0 29 1 62 994 1 1  

5 63 1,183 1 1/ 5 63 21 2 0 27 

2 63 49 1 1/ 2 63 0 0 1  

7 64 14 1 1/ 7 64 70 1 1/ 

5 64 21 1 1/ 5 64 7 1 1/ 

3 65 56 1 1/ 3 65 358 1 1/ 

9 65 126 2 1/ 9 65 483 1 1/ 

  

 H<1  

 1<H<3  

 H>3  

 1  1  

   

   

   

   

  0 2763 2828 
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3 8  

3 8 1  

  

3 8 2  

- 2565  

11  

1) 2) 3) 4) 5) 6) 

7) 8) 48 9) 10) 11) 

 

1.  

2565 

3 6 3  

2.  

 

3 6

3  

3.  

3 6 3 2565

3 32 
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     3 290  

3 32  2565 

  
 

   

 65 1,160 63 6.3 

 . . 65 1,160 62 6.2 

 . . 65 1,140 60 6.0 

 65 1,108 62 6.2 

 65 1,008 60 6.0 

 65 1,180 62 6.2 

 6,756 369 36.9 

 65 619 62 6.4 

 . . 65 646 62 6.2 

 . . 65 651 60 6.0 

 65 704 62 6.2 

 65 627 60 6.0 

 65 661 62 6.2 

 3,908 368 37.0 

 65 571 62 6.3 

 . . 65 581 62 6.2 

 . . 65 591 60 6.0 

 65 560 62 6.2 

 65 581 60 6.0 

 65 629 62 6.2 

 3,513 368 36.9 

 65 496 63 6.4 

 . . 65 517 62 6.2 

 . . 65 498 60 6.0 

 65 523 62 6.2 

 65 502 60 6.0 

 65 551 62 6.2 

 3,087 369 37.0 
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     3 291  

3 32   

  
 

   

 65 761 142 12.4 

 . . 65 814 119 10 

 . . 65 794 129 12.3 

 65 777 125 12.5 

 65 793 129 12.8 

 65 838 73 70.7 

 4,777 717 130.7 

 65 224 73 6.3 

 . . 65 239 73 6.5 

 . . 65 238 62 6.0 

 65 243 65 6.4 

 65 246 63 6.0 

 65 242 62 6.2 

 1,432 398 37.4 

 65 831 126 12 

 . . 65 827 124 12.4 

 . . 65 947 120 12.0 

 65 965 124 12.4 

 65 931 60 6.0 

 65 965 62 6.2 

 5,466 616 61.0 

48 65 842 123 11.8 

 . . 65 831 124 12.4 

 . . 65 936 120 12.0 

 65 930 124 12.4 

 65 989 88 6.0 

 65 966 62 6.2 

 5,494 641 60.8 
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3 32   

  
 

   

 65 841 124 11.9 

 . . 65 824 124 12.4 

 . . 65 942 120 12.0 

 65 971 124 12.4 

 65 1,039 60 6.0 

 65 966 62 6.2 

 5,583 614 60.9 

 65 880 96 13.2 

 . . 65 905 98 13.6 

 . . 65 858 61 13.2 

 65 930 68 12.8 

 65 893 60 6.0 

 65 970 62 6.2 

 5,436 445 65.0 

 65 1,086 122 10.9 

 . . 65 1,148 124 12.4 

 . . 65 1,113 120 12.0 

 65 1,220 124 12.4 

 65 1,166 117 6.0 

 65 1,235 124 12.4 

 6,968 731 66.1 

:   

COVID-19 

 

2565  
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3 9  

3 9 1  

1)  

30 1 30 1

2 2

 

2 2  

 

 

1.  

- 
 

-  

-  

-  

2.  

- 780

30 1 30 1  

- 
30 30 1

 

3.  

Questionnaires 3 7 3

 

1  

2  

3  

4  
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     3 294  

4.  

Coding

SPSS for Windows Statistical 

Package for the Social Sciences

Descriptive Statistics

2 Pearson Chi Square

Percentage Maximum Minimum  

3 9 2  

2 2

3.9.3

 

3 9 3  

2562 

2564 3 33

 3-141 

3-142
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3-33  

   
 

1 30

4 

2562 

823

 

- 3 

(99.4%)  

(99 4%)

(99.3%) 

- 3

(4 9%) (2.1%)        

(1.6%)  

- 
 

2 29

3

2563 

821

 

- 3

(99.9%)  

(98.9%)

(97.4%) 

3

(9.6%)  (6.3%) 

(3.5%) 
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3-33  

   
 

2  3

7 

2563 

822

 

- 3

(100.0%)  

(100 0%)

(100.0%) 

- 3

(6 3%) (2.7%)

(2 1%)  

- 

 

3 14 

18 

2564 

815

 

- 3

(100.0%)  

(100 0%)

(100.0%) 

- 3

(3 3%) (1.2%)

(1 0%)  

- 
 

3  30 

1

2564 

814

 

- 100.0 

- 3

(1 7%) (0.6%)

(0 5%)  

- 
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     3 299  

3 10  

 

3 10 1 

 

 

4  

pH Temperature , Biochemical Oxygen Demand , 

Total Suspended Solids , Oil and Grease , 

Total Coliform Bacteria , Nitrate , Phosphate , 

Total Dissolved Solids

3 34

2560  
 

3 34

 

 
 

  

1 pH  Grab Sampling Electrometric Method 

APHA AWWA WEF 23rd 

Edition, 2017 

2 Temperature  Grab Sampling Thermometer 

3

Biochemical Oxygen Demand  

Grab Sampling Membrane Electrode  

4

Total Suspended Solids  

Grab Sampling SMWW 2017 2540 D  

5

Oil and Grease  

Grab Sampling Soxhlet Extraction 

6

Total Coliform Bacteria  

Grab Sampling SMWW 2017 9221 B  

7 Nitrate  Grab Sampling Cadmium Reduction  

8 Phosphate  Grab Sampling Stannous Chloride 

9

Total Dissolved Solids  

Grab Sampling SMWW 2017 2540 D  



  3 

   

     3 300  

3 10 2  

  2565  2565 3 35 3 143 3 146

pH Temperature

Biochemical Oxygen Demand Total Suspended Solids

Oil and Grease Total Coliform Bacteria Nitrate

Phosphate Total Dissolved Solids 4  

1. 1 

2. 2 

3. 3 

4. 4 

3 35 Geographic Positioning System GPS  

 
 

Zone East X  North Y  

    

1. 1 47P 0656264 1515826  

2 2 47P 0656353  1515788 

3 3 47P 0656359 1515811 

4 4 47P 0656267 1515863 
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     3 305  

  

 2 2565 

1 pH 7.1 29.9

Biochemical Oxygen Demand 8.1

Total Suspended Solids 5

Oil & Grease 3 0 Total Coliform Bacteria

2.2x103 100 Nitrate 17.23

Phosphate 2.26 Total Dissolved Solids     

 388  

2 pH 7.7  29.1  

Biochemical Oxygen Demand 12  

Total Suspended Solids 6  Oil & 

Grease 3.0 Total Coliform Bacteria  

2.4x103 100 Nitrate 31.16

Phosphate 4.96 Total Dissolved 

Solids 564  

3 pH 7.8 29.7

Biochemical Oxygen Demand 3.4

Total Suspended Solids 6 Oil & 

Grease 3.0 Total Coliform Bacteria

7.9x102 100 Nitrate 1.93 

Phosphate 3.09 Total Dissolved Solids  

164  

4 pH  7.9 28.7 

Biochemical Oxygen Demand 3.5

Total Suspended Solids 5

Oil & Grease 3.0 Total Coliform Bacteria

2.4x103 100 Nitrate 3.33



  3 

   

 
     3 306  

Phosphate 3.92 Total Dissolved 

Solids 276 

4 3 36 3 147 3 155 

  

 3 2565 

1 pH 7 4 30.6 

Biochemical Oxygen Demand 3.1

Total Suspended Solids 8 

Oil & Grease 3.0 Total Coliform Bacteria

4.6 103 100 Nitrate 3.33

Phosphate 1.62 Total Dissolved 

Solids 88  

2 pH 7.4 29.9 

Biochemical Oxygen Demand 2.8

Total Suspended Solids 6

Oil & Grease 3 0 Total Coliform Bacteria

3.5x103 100 Nitrate 3.56

Phosphate 1.44 Total Dissolved 

Solids  84  

3 pH 7.5 29.7

Biochemical Oxygen Demand 2.0

Total Suspended Solids 11 Oil & Grease

3.0 Total Coliform Bacteria 3.5x103  

100 Nitrate 2.28 Phosphate  

1.84 Total Dissolved Solids 92

 

 

 



  3 

   

 
     3 307  

4 pH  7.6 30.0   

Biochemical Oxygen Demand 2.4  

Total Suspended Solids 10 Oil 

& Grease 3.0 Total Coliform Bacteria

3.5x103 100 Nitrate 1.59

Phosphate 1.84 Total Dissolved Solids  

208 4

3-37 3 156 3 164 



      3 

              

                   308  

3 36 2 2565 

    

   

 2 2565 

 1 1  UTM  47 P 0656264 E 1515826 N 

2 2  UTM  47 P 0656353 E 1515788 N 

3 3  UTM  47 P 0656359 E 1515811 N 

4 4  UTM  47 P 0656267 E 1515863 N 

  

 

1  
 

1 

 

2 

 

3 4 

2 . . 65 2 . . 65 2 . . 65 2 . . 65 

1 pH   7.4 7.7 7.8 7.9 5 5 9 0 

2 Temperature  C 29.9 29.1 29.7 28.7 < 40 

3 Biochemical Oxygen 

Demand  
mg L 8.1 12 3.4 3.5 < 20 

4 Total Suspended Solids  mg L 5 6 6 5 < 50 

5 Oil and Grease  mg L <3.0 <3.0 <3.0 <3.0 < 5 

6 Total Coliform Bacteria  MPN 100 mL 2.2x103 2.4x103 7.9x102 2.4x103  

7 Nitrate  mg L 17.23 31.16 1.93 3.33  

8 Phosphate  mg L 2.26 4.96 3.09 3.92  

9 Total Dissolved Solids  mg L 388 564 164 276 < 3,000 

 
1   2560 

- . . 2551 

 



3

309

3-147

                  

2 2565

3-148

                  

2 2565



3

310

3-149

          

2 2565

3-150 

          

2 2565



3

311

3-151

                  

2 2565

3-152

          

2 2565



3

312

3-153

                  

2 2565

3-154

                  

2 2565



3

313

3-155

          

2 2565



             3 

             

                                                                                                                                                                                                                                                                                        3 314  

3 37 3 2565 

    

   

 3 2565 

 1 1  UTM  47 P 0656264 E 1515826 N 

2 2  UTM  47 P 0656353 E 1515788 N 

3 3  UTM  47 P 0656359 E 1515811 N 

4 4  UTM  47 P 0656267 E 1515863 N 

  

 

1  
 

1 

 

2 3 4 

3 . . 65 3 . . 65 3 . . 65 3 . . 65 

1 pH   7.4 7.4 7.5 7.6 5 5 9 0 

2 Temperature  C 30.6 29.9 29.7 30.0 < 40 

3 Biochemical Oxygen 

Demand  
mg L 3.1 2.8 <2.0 2.4 < 20 

4 Total Suspended Solids  mg L 8 6 11 10 < 50 

5 Oil and Grease  mg L <3.0 <3.0 <3.0 <3.0 < 5 

6 Total Coliform Bacteria  MPN 100 mL 4.6x103 3.5x103 3.5x103 3.5x103  

7 Nitrate  mg L 3.33 3.56 2.28 1.59  

8 Phosphate  mg L 1.62 1.44 1.84 1.84  

9 Total Dissolved Solids  mg L 88 84 92 208 < 3,000 

 
1   2560 

- . . 2551 

 



        3

               

                                             3 315

3-156

                  

3 2565

3-157

                  

3 2565



        3

               

                                             3 316

3-158

          

3 2565

3-159

          

3 2565



        3

               

                                             3 317

3-160

                  

3 2565

3-161

          

3 2565



        3

               

                                             3 318

3-162

                  

3 2565

3-163

                  

3 2565



        3

               

                                             3 319
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2562 2565 

pH Temperature Biochemical 

Oxygen Demand Total Suspended Solids Oil & 

Grease Total Coliform Bacteria Nitrate

Phosphate Total Dissolved Solids

 

2560  

Total Coliform Bacteria Nitrate

Phosphate

 

2551 

 

  



    3 

           

                                                                                                                   3 321  

3 38   

 

 
4 , 5  

 

 

 

 

 

 

 

 

 

 

 

 100  

 

 

 

  

 

1  

    

 

1 

 

7 . . 62 7.9 29.6 2.4 3 <2.0 49 7.80 0.83 268 

4 . . 63 7.6 29.9 19 0 10 <2.0 5.4×103 46.02 9.39 408 

6 . . 63 7.6 27.8 5.8 23 <2.0 5.4×103 19 00 1.62 168 

15 . . 63 7.5 30.5 4.5 18 <2.0 3.5×103 5.87 0.21 180 

2 . . 63 7.3 29.8 5.5 5 <2.0 2.4×103 33.03 3.46 472 

2 . . 64 7.5  31.8      6.4 2 <2.0 3.5×102 56.99 8.97 612 

5 . . 64 7.7 28.9 6.2 3 <3.0 5.4×103 11.99 3.46 248 

3 . . 64 7.5 30.4 2.2 7 <3.0 3.5×103 11.20 2.05 212 

3 . . 64 7.9 28.7 4.7 8 <3.0 2.4x104 27.22 2.85 492 

4 . . 65 7.8 30.1 9.2 4 <3.0 3.5×103 20.64 5.11 616 

2 . . 65 7.0 29.7 4.0 5 <3.0 1.7×102 16.53 1.62 144 

2 . . 65 7.4 29.9 8.1 5 <3.0 2.2×103 17.23 2.26 388 

3 . . 65 7.4 30.6 3.1 8 <3.0 4.6×103 3.33 1.62 88 

2  

    

 

2 

7 . . 62 8.0 28.7 3.5 7 <2.0 79 17.32 1.01 256 

4 . . 63 7.5 29.8 18 0 13 <2.0 2.4×103 52.40 6.73 476 

6 . . 63 7.7 28 0 4.3 9 <2.0 5.4×103 14.13 1.84 136 

15 . . 63 7.5 30.8 3.9 27 <2.0 4.9×102 7.82 0.83 108 

2 . . 63 7.4 28.9 5.0 4 <2.0 9.2×103 31.76 2.85 452 

2 . . 64 7.6 32.0 6.2 3 <2.0 33 51.54 8.35 592 

5 . . 64 7.4 29.5 2.4 6 <3.0 2.2×103 17.10 5.51 348 

3 . . 64 7.5 30.6 6.2 24 <3.0 5.5×103 24.20 3.06 216 

3 . . 64 7.8 28.8 3.0 9 <3.0 2.4x103 28.04 3.06 568 

4 . . 65 7.9 30.0 4.3 3 <3.0 2.4x103 12.84 6.95 680 

2 . . 65 6.9 29.7 6.3 4 <3.0 46 17.30 2.05 188 

2 . . 65 7.7 29.1 12 6 <3.0 2.4×103 31.16 4.96 564 

3 . . 65 7.4 29.9 2.8 6 <3.0 3.5×103 3.56 1.44 84 
1  5.5-9.0 < 40 < 20 < 50 < 5    < 3,000 

 

: 1  2560 

. . 2551  
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                                                                                                                   3 322  

3 38   

 

 
4 , 5  

 

 

 

 

 

 

 

 

 

 

 

 100  

 

 

 

  

 

3  

    

 

  3 

 

7 . . 62 7.9 29.9 <2.0 2 <2.0 5.4×102 6.02 0.40 196 

4 . . 63 8.2 29.8 <2.0 3 <2.0 1.3×102 6.07 1.44 244 

6 . . 63 7.7 28.6 2.3 5 <2.0 7.0×102 3.59 0.40 352 

15 . . 63 7.8 29.9 10.0 27 <2.0 3.5×103 1.90 <0.01 192 

2 . . 63 7.7 28.7 <2.0 5 <2.0 49 5.57 0.61 136 

2 . . 64 8.1 32.1 2.9 2 <2.0 33 10.82 1.22 224 

5 . . 64 7.6 30.0 3.3 1 <3.0 2.8×102 2.37 2.45 94 

3 . . 64 7.7 30.4 <2.0 7 <3.0 2.4x103 2.75 1.22 128 

3 . . 64 8.0 29.0 2.2 6 <3.0 49 5.62 1.22 228 

4 . . 65 7.8 29.8 <2.0 2 <3.0 26 3.50 1.22 168 

2 . . 65 7.3 29.9 2.6 4 <3.0 23 2.02 1.22 56 

2 . . 65 7.8 29.7 3.4 6 <3.0 7.9×102 1.93 3.09 164 

3 . . 65 7.5 29.7 <2.0 11 <3.0 3.5x103 2.28 1.84 92 

4  

    

 

  4 

7 . . 62 8.4 29.2 <2.0 11 <2.0 49 7.80 0.83 636 

4 . . 63 8.2 29.8 <2.0 1 <2.0 49 9.26 1.44 344 

6 . . 63 7.7 28.1 <2.0 3 <2.0 2.4×102 4.01 0.40 344 

15 . . 63 8.0 29.7 8.0 24 <2.0 2.4×103 1.62 <0.01 172 

2 . . 63 8.0 29.7 <2.0 12 <2.0 94 6.35 <0.01 316 

2 . . 64 8.2 31.7 4.0 1 <2.0 3.5×103 13.09 1.44 532 

5 . . 64 7.8 30.2 <2.0 4 <3.0 5.4×102 2.60 2.85 108 

3 . . 64 7.9 30.5 2.6 11 <3.0 3.5x103 3.13 1.22 308 

3 . . 64 8.1 28.9 2.5 22 <3.0 2.4x103 5.68 1.44 428 

4 . . 65 8.3 29.5 <2.0 4 <3.0 1.7×102 7.27 0.82 404 

2 . . 65 7.4 29.9 3.8 3 <3.0 1.3×102 2.23 1.01 120 

2 . . 65 7.9 28.7 3.5 5 <3.0 2.4×103 3.33 3.92 276 

3 . . 65 7.6 30.0 2.4 10 <3.0 3.5x103 1.59 1.84 208 
1  5.5-9.0 < 40 < 20 < 50 < 5    < 3,000 

 

: 1  2560 

. . 2551 
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