. 253, ,

MKF 11 1
. 2508
. 2538
2536-2531. 61302 - 02 - 3803,
. 2540, ?
2536-2539. 83302 - 02 - 4002.
. 250, ?
? 2536-2539. 83302 - 00 - 4014,
. 2539, . . 2
. 2526,
L2207
. 2534,
.31,
19-23 2531,
. 2536, . 1
o)
L2532 7
1
. 2538, ?

. 2538, . (Principle of Hydrology )



7
2632, ?

. 2530 ? A

[

American Public Health Association 1 American Water Works Association and World Environment
Fecleration . 1995, Standard Methods for the Examination of Water and Wastewater, 19 th
edition. Washington D.c. : American Public Health Association.

A-lafa M A and A-Rizzo HM. 1989, Awater quality model for the Tigris River downstream of
Sadam Dam 1lrag Hydrological Science - Jourrdl. 34 : 687 - 704,

Danish Hydraulics Institute. 1988. MKE 11 Scientific Ducumentation.  Agem Alle’> 1K-2970
Horsholm, - Denmark.

Danish Hydraulics Institute. 1988 MKE 1L User's Guide. Agem Alle’> 1K-2970 Horsholm,
Denmark

Deininger RA. 1973, Models for environmental pollution control. Michigan : Amn Arbor Science 1
448 .

Dortchm.s. and Hamlin-Tillman, DE. 199, Disappearance of Reduced Manganese in Reservoir
Tailwaters.  Journal of Environmental Engineering. 121 287 - 297,

Edwards,D. and Hamson, M 1989, Guide to Mathematical Modelling. London : Meacmillan
Education 1277 pp.

FilhoMCA, et d. 1990. Mathematical modelling for reservoir water quality management through
hydraulic structures : a case study. Ecological modelling. 52 : 73 - &.

Fischer,HB,, et d. 1967. The Mechanic of Dispersion in Natural Streams. Journal of the Hyoraulics
Division 1Proceedings of the American Society of Ol Engineerings. 93 : 187 - 216,

Kirhill Engineers. 1993, Water Resources Engineering/Hydrology Mae Moh Mine. Assignment
Report 1February.

Kirhill Engineers. 1995, Mae Moh Water Management. Assignment Report, March,

Kirhill Engineers. 199%. Mae Moh Water Management. Assignment Report 1 November.



13

Krenkelp. and Novony,V. 1980. Water Quality Management. New York : Acadamic Press, 67L pp.
Liengcharemsit, . 1979, Mathematical models for Hydrodynamic Circulation and Dispersions of
Selected- Water Quality Constituents with Applications to the Upper Guif of Thailand,

PhD. Dissertation No. EVI%-L Asian Institute of Thailand , Thailand.

Mehmood K. and Yevjevich.V. 1975. Unsteady flow in open channels , volume L Colorado : Water
Resources Publications.

RikardM and Kunkle, . 1990. Sulfate and Conductivity as field indlicators for detecting coal-mining
pollution. - Environmental Monitoring and Assessment. 15 : 49 - 58

Sawyer, CN, McCaty, PL and Parkin, GF. 1994, Chemistry for Environmental Engineering,
New Yok : McGraw - Hill International Editions, 658 pp.

Whitehead, P.G. and Lack T. 1982 Dispersion and Self-purification of pollutants in surface water
systems. Mayenne : Imprimerie J. Floch, 98 pp.









L (pH)

Total Dissolved Solids (TDS )

3. ( Suspended Solids )
4, ( Heavy Metals )

- (Mercury)

- (Selenium )

- ( Cadmium )

- ( Lead )

- (Arsenic )

- ( Chromium )

( Hexavalent )
(Trivalent)

- ( Barium )

- ( Nickel )

- ( copper)

(zinc)

( Manganese )

5. ( sulfide as HXS )
6. ( Cyanide as HCN )
7. ( Formaldehyde )
8. ( Phenols Compound )
9. ( Free Chlorine )
10.
( Pesticide )
1 ( Temperature )
12 ( Color or Odor )
13 : (0l & Grease )
14, ( Biochemical Oxygen Demand )
15, ( Total Kjeldahl Nitrogen )
16. ( Chemical Oxygjen Demand )
oL

.. 2539)

5.5-9.0

3000

2000 TDS TDS
5000

50

0.005
0.02
0.03

0.2

0.25

0.25
0.75
1.0
1.0
2.0
5.0

5.0

0.2

40

20
100

120

3( . .2539 )

5000

150

60

200

400

76



(temperature )
(o)
(po)
(BoD)
Total Conform Bacteria
Fecal Conform Bacteria
(NoaN )
(NHj-N )
( Phenols )
(cu)
(ni)
(Mn)
(zn)
(Cd)
(Cr ; Hexavalent )
(Pb)
(Total Hg )
y (As)
(CN)
(Radioactivity)
Gross Alpha

Gross Beta

( Pesticides )
(DDT)
Alpha BHC
Dieldrin
Aldrin
Heptachlor &
Heptachor epoxide

Endrin

/

/

MPN/100

MPN/100

[3ti
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P20
P80
P80

P80

" ( Percentile Value )

2 3
59 59
6 4

15 2
5000 20000
1000 4000
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0.005
0.1
0.1
1
1

0.005** 1 0.05***
0.05
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0.002
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0.005

01

0.05

0.02

0.1

01

0.2

1



100

100

8

.. 2537

CaC03

CaCo03

78’



Properties Parameters Units Max. allowance
( Color ) Hazan 20
( Odor ) -
( Turbidity ) Silica Scale 5.0
- (pH) - 6.5-8.5
( Total Solids ) / 500
100 =

( Total Hardness as CaC03)

(As) “‘ 0.05
(Ba) ! 1.0
(cd) b 0.01

( Chloride as Chlorine ) - 250
(cr) * 0.05
(Cu) « 1.0
(Fe) 0.5
(Pb)y b 0.1
(Mn) K 0.05
(Hg) K 0.002
( Nitrate as Nitrogen ) i 4.0

( Phenol ) “ 0.001
(Se) b 0.01
(Ag) " 0.05
( Sulfate ) f 250
(Zn) “ 5.0

( Fluoride as Fluorine ) T 15

( Conform ) MPN/100 . 2.2

(e. Coli) b

( Desease Causing Bacterial )

61 ( .. 2524 )

&



2539-2540



27

\nn



NE

: south west

: north east

NAM MAE MOH

82
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TDS

3000 mylL

(mglL )

171 - %l
136 - 356
216-316
170-364

127 - 4523
140- 1130
618 - 3682
174 - 94

577 - 5300
514-4602
o - 4122
466- 3518

1857 - 4887
692 - 2888
1162 - 3320
616- 2340

83

.. 2539

(gL )

17-109
-5
26-92
28- 117

146- 1668
258 - 410
215-1618
311 -414

196 - 2367
193- 1610
196- 1660
145- 1467

521 - 1848
418-845
410- 1768
109- 604

5000 mg/L



2 .50

(gL ) (gL )
122 - 208 8-51
218-262 21-59
126-215 16-118

458 - 2008 132 - 838

498- 1200 65-613
310-1576 85 - 7%
184 - 4202 363 - 2119
878 - 4002 427 - 2018

612 - 39% 156- 2202

440- 2114 167-1120
550 - 998 160 - 424

690- 1882 227 - 47

TDS 3000 mg/L
5000 mg/L



6000
5000
4000
3000

2000

., 2539

.. 2539

3000
2500
2000
1500
1000

500

. . 2539

. . 2539



6000
5000
4000
3000
2000

1000

3000
2500
2000
1500

1000

500

, 2540

. . 2540

., 2540

., 2540
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.. 2517 - 2540

.. 2540



MIKE 11



()
(Cross Section ) : (Chainage)
1.00 Y6 .. 2540
)
(Cross Section ) 1 ( Chainage )

3.05 8 .. 2540



(Cross Section ) 1 ( Chainage )
' 380 8 .. 2540
)
(Cross Section ) ( Chainage )

5.50 8 .. 2540



(Cross Section ) : (Chainage )
, 6.60 6 .. 2540

(Cross Section ) ( Chainage )
9.80 6 .. 2540



()
(Cross Section ) (Chainage )
10.30 6 .. 2540
D)
(Cross Section ) 1 (Chainage )

10.80 6 . . 2540



(Cross Section ) : (Chainage )
11.20 6 .. 2540

(Cross Section ) (Chainage )

0.00 7 . . 2540



(Cross Section )

, 0.50

12 ( Cross Section

1.00

.. 2540

. . 2540

(Chainage )

( Chainage )



01/01/40
02/01/40
03/01/40
04/01/40
05/01/40
06/01/40
07/01/40
08/01/40
09/01/40
10/01/40
11/01/40
12/01/40
13/01/40
14/01/40
15/01/40
16/01/40
17/01/40
18/01/40
19/01/40
20/01/40
21/01/40
22/01/40
23/01/40
24/01/40
25/01/40
26/01/40
27/01/40
28/01/40
29/01/40
30/01/40
31/01/40

0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0076
0076
0.076
0076
0076
0076
0.076
0.076
0076
0.076
0076
0.076
0.076

01/02/40
02/02/40
03/02/40
04/02/40
05/02/40
06/02/40
07/02/40
08/02/40
09/02/40
10/02/40
11/02/40
12/02/40
13/02/40
14102/40
15/02/40
16/02/40
17/02/40
18/02/40
19/02/40
20/02/40
21/02/40
22/02/40
23/02/40
24102/40
25/02/40
26/02/40
27/02/40
28/02/40

1280

0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.074
0.074
0.074
0.074
0.076
0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.074

01/03/40
02/03/40
03/03/40
04/03/40
05/03/40
06/03/40
07/03/40
08/03/40
09/03/40
10/03/40
11/03/40
12/03/40
13/03/40
14/03/40
15/03/40
16/03/40
17/03/40
18/03/40
19/03/40
20/03/40
21/03/40
22/03/40
23/03/40
24103/40
25/03/40
26/03/40
27/03/40
28/03/40
29/03/40
30/03/40
31/03/40

.. 2540

0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.074
0.090
0.099
0.077
0.075
0.075
0.075
0.075
0.075
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078

95



01/04/40
02/04/40
03/04/40
04/04/40
05/04/40
06/04/40
07/04/40
08/04/40
09/04/40
10/04/40
11/04/40
12/04/40
13/04/40
14104140
15/04/40
16/04/40
17/04/40
18/04/40
19/04/40
20/04/40
21/04/40
22104140
23/04/40
24]04/40
25/04/40
26/04/40
27104/40
28/04/40
29/04/40
30/04/40

0.075
0.063
0.056
0.056
0.056
0.056
0.056

01/05/40
02/05/40
03/05/40
04/05/40
05/05/40
06/05/40
07/05/40
08/05/40
09/05/40
10/05/40
11/05/40
12/05/40
13/05/40
14/05/40
15/05/40
16/05/40
17/05/40
18/05/40
19/05/40
20/05/40
21/05/40
22/05/40
23/05/40
24105/40
25/05/40
26/05/40
27/05/40
28/05/40
29/05/40
30/05/40
31/05/40

0.051
0.090
0373
0317
0.263
0.288
0137
0137
0117
0117

01/06/40
02/06/40
03/06/40
04/06/40
05/06/40
06/06/40
07/06/40
08/06/40
09/06/40
10/06/40
11/06/40
12/06/40
13/06/40
14106/40
15/06/40
16/06/40
17/06/40
18/06/40
19/06/40
20/06/40
21/06/40
22/06/40

. 23/06/40

24106/40
25/06/40
26/06/40
27/06/40
28/06/40
29/06/40
30/06/40

0117
0.069
0.058
0.078
0.078
0.078
0.077
0.077
0.078
0.077
0077
0.078
0077
0.077
0077
0.103
0135
0.130
0123
0134
0143
0143
0.163
021
0130
0.126
0125
0.131
0128
0401

96



0/07/40
02/07/40
03/07/40
04/07/40
05/07/40
06/07/40
07/07/40
08/07/40
09/07/40
10/07/40
11/07/40
12/07/40
13/07/40
14/07/40
15/07/40
16/07/40
17/07/40
18/07/40
19/07/40
20/07/40
21/07/40
22/07/40
23/07/40
24107140
25/07/40
26/07/40
27/07/40
28/07/40
29/07/40
30/07/40
31/07/40

0.205
021
021
022
0203
0.205
0200
0210
0215
0215
0216
0218
0215
0216
0218
022
0200
0200
020
020
0.190
0.405
150
0.300
020
020
021
0203
020
0200
020

01/08/40
02/08/40
03/08/40
04/08/40
05/08/40
06/08/40
07/08/40
08/08/40
09/08/40
10/08/40
11/08/40
12/08/40
13/08/40
14/08/40
15/08/40
16/08/40
17/08/40
18/08/40
19/08/40
20/08/40
21/08/40
22/08/40
23/08/40
24108/40
25/08/40
26/08/40
27/08/40
28/08/40
29/08/40
30/08/40
31/08/40

0200
0200
020
020
020
020
0200
020
0200
020
0200
020
01
020
0200
020
020
0.710
0.600

0.500
0.500
0.650

110

01/09/40
02/09/40
03/09/40
04/09/40
05/09/40
06/09/40
07/09/40
08/09/40
09/09/40
10/09/40
11/09/40
12/09/40
13/09/40
14/09/40
15/09/40
16/09/40
17/09/40
18/09/40
19/09/40
20/09/40
21/09/40
22/09/40
23/09/40
24/09/40
25/09/40
26/09/40
27/09/40
28/09/40
29/09/40
30/09/40

1.540
1.050
1.400
1.030
0.990
0910
0920
0.980
0.530
0510
0.500
0.500
0.500
0.500
0.500
0.600
0.500
0495
0.496
0497
0458
0467
0470
0480
0478
0490
0475
0.480
0479
0470

01/10/40
02/10/40
03/10/40
04/10/40
05/10/40
06/10/40
07/10/40
08/10/40
09/10/40
10/10/40
11/10/40
12/10/40
13/10/40
14/10/40
15/10/40
16/10/40
17/10/40
18/10/40
19/10/40
20/10/40
21/10/40
22/10/40
23/10/40
24110/40
25/10/40
26/10/40
27/10/40
28/10/40
29/10/40
30/10/40
31/10/40

0.465
0.500
0470
0.465
0.465
0500
0500
0.500
0.500
0476
0480
0510
0498
0495
0.496
0.497
0480
0498
0490
0499
0460
0460
0450
0440
0460
0440
0450
0443
0435
0432
0432

97



01/01/40
02/01/40
03/01/40
04/01/40
05/01/40
06/01/40
07/01/40
08/01/40
09/01/40
10/01/40
11/01/40
12/01/40
13/01/40
14/01/40
15/01/40
16/01/40
17/01/40
18/01/40
19/01/40
20/01/40
21/01/40
22/01/40
23/01/40
24/01/40
25/01/40
26/01/40
27/01/40
28/01/40
29/01/40
30/01/40
31/01/40

0119
0142
0.160
0.226
0221
0.240
0.300
0333
0337
0.361
0333
0329
0333
0439
0572
0.382
0773
1411
1419
1437
1428
1437
1446
1428
1.180
1.09%
1301
1381
1381
1.508
1.463

01/02/40
02/02/40
03/02/40
04/02/40
05/02/40
06/02/40
07/02/40
08/02/40
09/02/40
10/02/40
11/02/40
12/02/40
13/02/40
14102/40
15/02/40
16/02/40
17/02/40
18/02/40
19/02/40
20/02/40
21/02/40
22/02/40
23/02/40
24102/40
25/02/40
26/02/40
27/02/40
28/02/40

EXT-2

1.463
1437
1428
1.463
1.454
1499
1428
1419
1.463
1481
1437
1.334
0472
0.280
0314
0.303
0329
0325
0318
0318
0333
0.804
1219
1.252
1.252
1292
1.326
1.309

01/03/40
02/03/40
03/03/40
04/03/40
05/03/40
06/03/40
07/03/40
08/03/40
09/03/40
10/03/40
11/03/40
12/03/40
13/03/40
14103/40
15/03/40
16/03/40
17/03/40
18/03/40
19/03/40
20/03/40
21/03/40
22/03/40
23/03/40
24/03/40
25/03/40
26/03/40
27/03/40
28/03/40
29/03/40
30/03/40
31/03/40

.. 2540

1.292
1301
1.309
1391
1.342
1.333
1.333
1.333
1301
1.276
1227
114
1157
1.309
1.126
1.080
1.080
1.088
1.09
1.029
0.630
0292
0318
0270
0.299
0337
0.39
0.345
0322
0.299
0.329

98



01/04/40
02/04/40
03/04/40
04/04/40
05/04/40
06/04/40
07/04/40
08/04/40
09/04/40
10/04/40
11/04/40
12/04/40
13/04/40
14/04/40
15/04/40
16/04/40
17/04/40
18/04/40
19/04/40
20/04/40
21/04/40
22/04/40
23/04/40
24[04/40
25/04/40
26/04/40
27104140
28/04/40
29/04/40
30/04/40

0333
0467
0408
0403
0403
0444
0444
0467
0435
0374
0329
0333
0318
0.303
0303
0325
0353
0.390
0403
0.361
0322
0337
0.353
0337
0.382
0.286
0.300
0.305
0310
0.300

01/05/40
02/05/40
03/05/40
04/05/40
05/05/40
06/05/40
07/05/40
08/05/40
09/05/40
10/05/40
11/35/40
12/05/40
13/05/40
14105/40
15/05/40
16/05/40
17/05/40
18/05/40
19/05/40
20/05/40
21/05/40
22/05/40
23/05/40
24105/40
25/05/40
26/05/40
27/05/40
28/05/40
29/05/40
30/05/40
31/05/40

0.365
0353
0.361
0.357
0.386
0.386
0430
0329
0.361
0.353
0318
0329
0310
0312
0.240
0.189
0233
0.288
0233
0270
0.260
0.198
020
0.205
0230
0.349
0.256
0.205
0224
022

0.552

01/06/40
02/06/40
03/06/40
04/06/40
05/06/40
06/06/40
07/06/40
08/06/40
09/06/40
10/06/40
11/06/40
12/06/40
13/06/40
14106/40
15/06/40
16/06/40
17/06/40
18/06/40
19/06/40
20/06/40
21/06/40
22/06/40
23/06/40
24/06/40
25/06/40
26/06/40
27/06/40
28/06/40
29/06/40
30/06/40

0.268
0329
0315
0337
0.287
0325
0.262
0.267
0.205
0.257
0225
0177
0191
0179
0210
0.276
0.246
0217
0.284
0313
0352
0.398
0233
0.155
0133
0.153
0137
0.138
0.144
0.160

99



01/07/40
02/07/40
03/07/40
04/07/40
05/07/40
06/07/40
07/07/40
08/07/40
09/07/40
10/07/40
11/07/40
12/07/40
13/07/40
14/07/40
15/07/40
16/07/40
17/07/40
18/07/40
19/07/40
20/07/40
21/07/40
22107/40
23/07/40
24/07/40
25/07/40
26/07/40
27107/40
28/07/40
29/07/40
30/07/40
31/07/40

0.138
0.142
0.115
0112
0z
0
0.140
0.138
0.156
0.156
0.163
0.147
0.145
0.136
0.140
0.145
0.142
0.138
0.107
02
024
0412
022
012
0.152
024
0(203
0.190
0192
0212
0215

01/08/40
02/08/40
03/08/40
04/08/40
05/08/40
06/08/40
07/08/40
08/08/40
09/08/40
10/08/40
11/08/40
12/08/40
13/08/40
14/08/40
15/08/40
16/08/40
17/08/40
18/08/40
19/08/40
20/08/40
21/08/40
22/08/40
23/08/40
24108/40
25/08/40
26/08/40
27/08/40
28/08/40
29/08/40
30/08/40
31/08/40

0217
0274
0179
0174
0174
0.163
0174
0174
0229
0.246
020
0.185
0.203
0.203
022
0.203
0.357
0.240
0192

0152
0333
0.365
0325

01/09/40
02/09/40
03/09/40
04/09/40
05/09/40
06/09/40
07/09/40
08/09/40
09/09/40
10/09/40
11/09/40
12/09/40
13/09/40
14/09/40
15/09/40
16/09/40
17/09/40
18/09/40
19/09/40
20/09/40
21/09/40
22/09/40
23/09/40
24109/40
25/09/40
26/09/40
27/09/40
28/09/40
29/09/40
30/09/40

0.275
0.199
0252
0462
0.267
0.156
0.150
0.386
0215
0.140
0.155
0.166
0.167
0.155
0.156
020
0.221
0.145
0128
0117
0.150
0.152
0.115
0.152
0435
0138
0115
0.115
0.107
0.166

01/10/40
02/10/40
03/10/40
04/10/40
05/10/40
06/10/40
07/10/40
08/10/40
09/10/40
10/10/40
11/10/40
12/10/40
13/10/40
14/10/40
15/10/40
16/10/40
17/10/40
18/10/40
19/10/40
20/10/40
21/10/40
22/10/40
23/10/40
24/10/40
25/10/40
26/10/40
27/10/40
28/10/40
29/10/40
30/10/40
31/10/40

5

0123
0.09
0.104
0100
0123
0.263
0.390
0.240
0.382
0.160
0.123
0.119
0.166
0112
01
0329
011
011
0.107
0.090
0.084
0.095
0.083

- 0079

0.083
*0.083
*0.079

0.072

-0.119

010t
0101

100



01/01/40
02/01/40
03/01/40
04/01/40
05/01/40
06/01/40
07/01/40
08/01/40
09/01/40
10/01/40
11/01/40
12101/40
13/01/40
14/01/40
15/01/40
16/01/40
17/01/40
18/01/40
19/01/40
20/01/40
21/01/40
22/01/40
23/01/40
24/01/40
25/01/40
26/01/40
27/01/40
28/01/40
29/01/40
30/01/40

31/01/40

285.90

285.90

285.90

285.90

286.00

286.00

286.06

286.06

286.08

286.08

286.09

286.08

286.08

286.08

286.09

286.20

286.21

286.45

286.46

286.46

286.47

286.46

286.48

286.49

286.49

286.48

286.48

286.49

286.50

286.50

286.50

01/02/40
02/02/40
03/02/40
04/02/40
05/02/40
06/02/40
07/02/40
08/02/40
09/02/40
10/02/40
11/02/40
12102/40
13/02/40
14/02/40
15/02/40
16/02/40
17/02/40
18/02/40
19/02/40
20/02/40
21102140
22102140
23102140
24102140
25/02/40
26/02/40
21102140
28102140

EXT-6

286.50

286.49

286.49

286.49

286.46

286.46

286.47

286.47

286.48

286.48

286.47

286.48

286.36

286.18

286.12

286.10

286.08

286.07

286.07

286.07

286.06

286.15

286.42

286.44

286.45

286.45

286.45

286.46

01/03/40
02/03/40
03/03/40
04/03/40
05/03/40
06/03/40
07/03/40
08/03/40
09/03/40
10/03/40
11/03/40
12103/40
13/03/40
14/03/40
15/03/40
16/03/40
17/03/40
18/03/40
19/03/40
20/03/40
21/03/40
22/03/40
23/03/40
24/03/40
25/03/40
26/03/40
27103140
28/03/40
29/03/40
30/03/40

31/03/40

.. 2540

286.47
286.47
286.47
286.47
286.48
286.48
286.48
286.48
286.48
286.47
286.48
286.47
286.45
286.47
286.45
286.44
286.44
286.44
286.44
286.42
286.32
286.14
286.10
286.09
286.06
286.07
286.08
286.08
286.08
286.08
286.07

101



01/04/40
02/04/40
03/04/40
04/04/40
05/04/40
06/04/40
07/04/40
08/04/40
09/04/40
10/04/40
11/04/40
12104/40
13/04/40
14/04/40
15/04/40
16/04/40
17/04/40
18/04/40
19/04/40
20/04/40
21/04/40
22104140
23/04/40
24104140
25/04/40
26/04/40
27104140
28/04/40
29/04/40
30/04/40

286.08
286.08
286.07
286.06
286.06
286.07
286.06
286.06
286.13
286.11
286.10
286.10
286.06
286.06
286.11
286.13
286.12
286.14
286.11
286.02
286.09
286.11
286.09
286.10
286.07
286.08
286.09
286.09
286.10
286.11

01/05/40
02/05/40
03/05/40
04/05/40
05/05/40
06/05/40
07/05/40
08/05/40
09/05/40
10/05/40
11/05/40
12/05/40
13/05/40
14/05/40
15/05/40
16/05/40
17/05/40
18/05/40
19/05/40
20/05/40
21/05/40
22105/40
23/05/40
24105/40
25/05/40
26/05/40
21105/40
28/05/40
29/05/40
30/05/40
31/05/40

286.12
286.11
286.11
286.12
286.12
286.04
286.04
286.06
286.07
286.04
286.04
286.01
286.00
286.01
286.00
286.00
286.00
286.00
286.01
286.00
286.01
286.01
286.08
286.11
286.14
286.13
286.12
286.13
286.17
286.17
286.16

01/06/40
02/06/40
03/06/40
04/06/40
05/06/40
06/06/40
07/06/40
08/06/40
09/06/40
10/06/40
11/06/40
12/06/40
13/06/40
14/06/40
15/06/40
16/06/40
17/06/40
18/06/40
19/06/40
20/06/40
21/06/40
22106/40
23/06/40
24/06/40
25/06/40
26/06/40
27/06/40
28/06/40
29/06/40
30/06/40

286.13
286.10
286.05
286.06
286.05
286.05
286.04
286.02
286.01
286.00
285.99
285.98
285.99
285.98
285.97
286.00
286.02
286.04
286.05
286.06
286.04
286.06
286.06
286.07
286.08
286.04
286.01
286.00
285.98
285.98

102



01/07/40
02/07/40
03/07/40
04/07/40
05/07/40
06/07/40
07/07/40
08/07/40
09/07/40
10/07/40
11/07/40
12/07/40
13/07/40
14/07/40
15/07/40
16/07/40
17/07/40
18/07/40
19/07/40
20/07/40
21107140
22107140
23/07/40
24107140
25/07/40
26/07/40
21107140
28/07/40
29/07/40
30/07/40
31/07/40

286.08
286.03
286.06
286.09
286.08
286.05
286.06
286.05
286.06
286.05
286.08
286.09
286.12
286.09
286.09
286.08
286.12
286.04
286.00
286.03
286.01
286.08
286.42
286.28
286.14
286.09
286.08
286.08
286.01
286.01
286.06

01/08/40
02/08/40
03/08/40
04/08/40
05/08/40
06/08/40
07/08/40
08/08/40
09/08/40
10/08/40
11/08/40
12/08/40
13/08/40
14/08/40
15/08/40
16/08/40
17/08/40
18/08/40
19/08/40
20/08/40
21/08/40
22108140
23/08/40
24108140
25/08/40
26/08/40
27108140
28/08/40
29/08/40
30/08/40
31/08/40

286.07
286.00
286.06
286.03
286.01
286.06
286.12
286.03
286.03
286.06
286.08
286.05
286.03
286.00
286.01
286.02
286.05
286.34
286.27
286.16
286.17
286.43
286.40
286.15
286.30
286.26
286.21
286.19
286.20
286.25
286.40

01/09/40
02/09/40
03/09/40
04/09/40
05/09/40
06/09/40
07/09/40
08/09/40
09/09/40
10/09/40
11/09/40
12/09/40
13/09/40
14/09/40
15/09/40
16/09/40
17/09/40
18/09/40
19/09/40
20/09/40
21/09/40
22109/40
23/09/40
24109/40
25/09/40
26/09/40
27109/40
28/09/40
29/09/40
30/09/40

286.56
286.46
286.56
286.42
286.38
286.38
286.41
286.42
286.33
286.33
286.33
286.32
286.23
286.19
286.16
286.15
286.17
286.18
286.14
286.11
286.15
286.18
286.16
286.15
286.30
286.26
286.21
286.19
286.20
286.25

01/10/40
02/10/40
03/10/40
04/10/40
05/10/40
06/10/40
07/10/40
08/10/40
09/10/40
10/10/40
11/10/40
12/10/40
13/10/40
14/10/40
15/10/40
16/10/40
17/10/40
18/10/40
19/10/40
20/10/40
21/10/40
22/10/40
23/10/40
24/10/40
25/10/40
26/10/40
21110/40
28/10/40
29/10/40
30/10/40
31/10/40

286.21
286.21
286.21
286.20
286.24

286.25
286.17
286.21
286.21

286.17
286.13
286.11
286.12
286.13
286.14
286.16
286.13
286.12
286.10
286.10
286.07
286.11
286.11



01/01/40
02/01/40
03/01/40
04/01/40
05/01/40
06/01/40
07/01/40
08/01/40
09/01/40
10/01/40
11/01/40
12/01/40
13/01/40
14/01/40
15/01/40
16/01/40
17/01/40
18/01/40
19/01/40
20/01/40
21/01/40
22101140
23/01/40
24/01/40
25/01/40
26/01/40
21101/40
28/01/40
29/01/40
30/01/40
31/01/40

281.78
281.80
281.89
281.94
281.94
281.94
281.94
281.97
282.01
281.97
281.98
282.04
282.04
282.10
282.10
282.10
282.10
282.25
282.34
282.37
282.40
282.38
282.28
282.26
282.22
282.20
282.23
282.28
282.26
282.23
282.25

01/02/40
02/02/40
03/02/40
04/02/40
05/02/40
06/02/40
07/02/40
08/02/40
09/02/40
10/02/40
11/02/40
12/02/40
13/02/40
14/02/40
15/02/40
16/02/40
17/02/40
18/02/40
19/02/40
20/02/40
21102140
22102140
23102140
24102140
25/02/40
26/02/40
21102140
28102140

EXT8 1

282.25
282.27
282.26
282.26
282.24
282.26
282.26
282.23
282.27
282.21
282.25
282.26
282.12
281.88
281.84
281.81
281.83
281.84
281.87
281.94
281.95
282.08
282.35
282.36
282.31
282.33
282.28
282.30

01/03/40
02/03/40
03/03/40
04/03/40
05/03/40
06/03/40
07/03/40
08/03/40
09/03/40
10/03/40
11/03/40
12103/40
13/03/40
14/03/40
15/03/40
16/03/40
17/03/40
18/03/40
19/03/40
20/03/40
21/03/40
22/03/40
23/03/40
24/03/40
25/03/40
26/03/40
27103/40
28/03/40
29/03/40
30/03/40
31/03/40

.. 2540

28231
282.21
282.25
282.26
282.24
282.26
282.25
282.26
282.28
282.25
282.27
282.27

281.96
281.93
281.92
282.02
282.22
282.11
282.08
282.04
282.04

104



01/04/40
02/04/40
03/04/40
04/04/40
05/04/40
06/04/40
.07/04/40
08/04/40
09/04/40
10/04/40
11/04/40
12104/40
13/04/40
14/04/40
15/04/40
16/04/40
17/04/40
18/04/40
19/04/40
20/04/40
21/04/40
22104140
23/04/40
24104140
25/04/40
26/04/40
27104140
28104140
29/04/40
30/04/40

281.97
281.90
281.92
281.91
281.88
281.89
281.87
281.89
281.90
281.86
281.83
281.83
281.83
28111
281.87
281.94

281.88

281.65
28177
281.65
281.68
28177

01/05/40
02/05/40
03/05/40
04/05/40
05/05/40
06/05/40
07/05/40
08/05/40
09/05/40
10/05/40
11/05/40
12/05/40
13/05/40
14/05/40
15/05/40
16/05/40
17/05/40
18/05/40
19/05/40
20/05/40
21/05/40
22105/40
23/05/40
24105/40
25/05/40
26/05/40
21105/40
28/05/40
29/05/40
30/05/40
31/05/40

281.77
281.79
281.77
281.79
281.78
28177
281.78
281.78
281.78
281.83
281.82
281.81
281.78
281.82
281.80
281.79
281.76
281.84
281.85
281.89
281.94
281.92
281.88
281.85
281.89
281.94
281.96
282.00
281.90
28177
282.07

01/06/40
02/06/40
03/06/40
04/06/40
05/06/40
06/06/40
07/06/40
08/06/40
09/06/40
10/06/40
11/06/40
12/06/40
13/06/40
14/06/40
15/06/40
16/06/40
17/06/40
18/06/40
19/06/40
20/06/40
21/06/40
22/06/40
23/06/40
24/06/40
25/06/40
26/06/40
21106/40
28/06/40
29/06/40
30/06/40

282.16
281.94
281.86
281.82
281.91
281.90
281.85
281.86
281.86
281.81
281.81
281.87
281.86
281.86
281.83
281.84
281.88
281.83
281.79
281.84
281.78
281.81
281.81
281.85
281.85
281.85
281.81
281.78
281.80
281.87

105



01/07/40
02/07/40
03/07/40
04/07/40
05/07/40
06/07/40
07/07/40
08/07/40
09/07/40
10/07/40
11/07/40
12/07/40
13/07/40
14/07/40
15/07/40
16/07/40
17/07/40
18/07/40
1 107/40
20/07/40
21107140
22107140
23/07/40
24107740
25/07/40
26/07/40
27107140
28/07/40
29/07/40
30/07/40
31/07/40

281.86
281.85
281.88
281.88
281.91
281.93
281.88
281.87
281.88
281.87
281.90
281.92
281.94
281.91
281.91
281.90
281.94
281.87
281.82
281.85
281.93
282.30
282.39
282.10
281.96
28191
261.90
281.90
281.83
28177
281.78

01/08/40
02/08/40
03/08/40
04/08/40
05/08/40
06/08/40
07/08/40
08/08/40
09/08/40
10/08/40
11/08/40
12/08/40
13/08/40
14/08/40
15/08/40
16/08/40
17/08/40
18/08/40
19/08/4C
20/08/40
21/08/40
22108/40
23/08/40
24108/40
25/08/40
26/08/40
27108140
28/08/40
29/08/40
30/08/40
31/08/40

281.79
281.82
281.88
281.85
281.83
281.88
281.94
281.85
281.85
281.88
281.90
281.87
281.85
281.83
281.83
281.84
281.87
282.16
282.09

281.98
281.99
282.25
282.23

01/09/40
02/09/40
03/09/40
04/09/40
05/09/40
06/09/40
07/09/40
08/09/40
09/09/40
10/09/40
11/09/40
12/09/40
13/09/40
14/09/40
15/09/40
16/09/40
17/09/40
18/09/40
19/09/40
20/09/40
21/09/40
22109/40
23/09/40
24109/40
25/09/40
26/09/40
27109/40
28/09/40
29/09/40
30/09/40

282.52
282.29
282.57
282.28
282.34
282.19
282.20
282.23
282.28
282.15
282.15
282.14
282.05
282.00
281.98
281.97
281.99
282.00
281.96
281.93
281.97
282.00
281.98
281.98
282.12
282.08
282.03
282.01
282.02
282.07

01/10/40
02/10/40
03/10/40
04/10/40
05/10/40
06/10/40
07/10/40
08/10/40
09/10/40
10/10/40
11/10/40
12/10/40
13/10/40
14/10/40
15/10/40
16/10/40
17/10/40
18/10/40
19/10/40
20/10/40
21/10/40
22110140
23/10/40
24/10/40
25/10/40
26/10/40
21110/40
28/10/40
29/10/40
30/10/40
31/10/40

106

282.03
282.03
282.03
282.02
282.06
282.14
282.20
282.07
282.00
282.03
282.03
282.14
282.12
281.98
281.95
281.93
281.94
281.95
281.96
281.98
281.95
281.94
281.92
281.92
281.89
281.94
281.92
281.92
281.89
281.93
281.90



01/07/40
02/07/40
03/07/40
04/07/40
05/07/40
06/07/40
07/07/40
08/07/40
09/07/40
10/07/40
11/07/40
12107/40
13/07/40
14/07/40
15/07/40
16/07/40
17/07/40
18/07/40
19/07/40
20/07/40
21/07/40
22107740
23/07/40
24107140
25/07/40
26/07/40
27107140
28/07/40
29/07/40
30/07/40
31/07/40

286.08
286.03
286.06
286.09
286.08
286.05
286.06
286.05
286.06
286.05
286.08
286.09
286.12
286.09
286.09
286.08
286.12
286.04
286.00
286.03
286.01
286.08
286.42
286.28
286.14
286.09
286.08
286.08
286.01
286.01
286.06

EXT-6

286.00
286.02
286.01
286.00
286.00
286.01
286.01
286.02
286.03
286.04
286.04
286.04
286.13
286.03
286.03
286.03
286.02
286.02
286.01
286.00
286.03
286.15
286.43
286.32
286.16
286.04
286.06
286.05
286.06
286.07
286.07

01/08/40
02/08/40
03/08/40
04/03/40
05/08/40
06/08/40
07/08/40
08/08/40
09/08/40
10/08/40
11/08/40
12/08/40
13/08/40
14/08/40
15/08/40
16/08/40
17/08/40
18/08/40
19/08/40
20/08/40
21/08/40
22108140
23/08/40
24108/40
25/08/40
26/08/40
27108140
28/08/40
29/08/40
30/08/40
31/08/40

. 2540

286.07
286.00
286.06
286.03
286.01
286.06
286.12
286.03
286.03
286.06
286.08
286.05
286.03
286.00
286.01
286.02
286.05
286.34
286.27
286.16
286.17
286.43
286.40
286.15
286.30
286.26
286.21
286.19
286.20
286.25
286.40

286.07
286.09
286.07

286.04-

286.04
286.04
286.03
286.04
286.06
286.08
286.07
286.06
286.05
286.06
286.06
286.06
286.10
286.21
286.27
286.19
286.23
286.35
286.41
286.16
286.24
286.23
286.16
286.15
286.15
286.16
286.41

107



01/09/40
02/09/40
03/09/40
04/09/40
05/09/40
06/09/40
07/09/40
08/09/40
09/09/40
10/09/40
11/09/40
12/09/40
13/09/40
14/09/40
15/09/40
16/09/40
17/09/40
18/09/40
19/09/40
20/09/40
21/09/40
22109/40
23/09/40
24/09/40
25/09/40
26/09/40
21109/40
28/09/40
29/09/40
30/09/40

286.56
286.46
286.56
286.42
286.38
286.38
286.41
286.42
286.33
286.33
286.33
286.32
286.23
286.19
286.16
286.15
286.17
286.18
286.14
286.11
286.15
286.18
286.16
286.15
286.30
286.26
286.21
286.19
286.20
286.25

286.54
286.49
286.59
286.51
286.44
286.38
286.35
286.42
286.33
286.20
286.18
286.18
286.19
286.19
286.19
286.22
286.24
286.20
286.18
286.17
286.17
286.22
286.16
286.16
286.24
286.23
286.16
286.15
286.15
286.16

01/10/40
02/10/40
03/10/40
04/10/40
05/10/40
10/10/40
11/10/40
12/10/40
13/10/40
18/10/40
19/10/40
20/10/40
21/10/40
22/10/40
23/10/40
24/10/40
25/10/40
26/10/40
21110/40
28/10/40
29/10/40
30/10/40
31/10/40

286.21
286.21
286.21
286.20
286.24
286.25
286.17
286.21
286.21
286.17
286.13
286.11
286.12
286.13
286.14
286.16
286.13
286.12
286.10
286.10
286.07
286.11
286.11

286.16
286.15
286.15
286.14
286.14
286.22
286.17

286.16

286.18-

286.16
286.16
286.16
286.15
286.13
286.13
286.12
286.12
286.13
286.12
286.12
286.13
286.13
286.13

108



02/01/40
09/01/40
16/01/40
23/01/40
30/01/40
06/02/40
13/02/40
20/02/40
27102140
06/03/40
13/03/40
20/03/40
27103/40
03/04/40
10/04/40
17/04/40
24104140
30/04/40
12/05/40
15/05/40
22/05/40
29/05/40
01/06/40
12/06/40
19/06/40
26/06/40

1280
592
334
2127
2074
552
506
422
424
390
466
2804
530
280
512
610
434
592
546
464
498
402
3190
1268
444
2
924

EXT-2
1092
690
860
566
228
312
666
894
244
340
304
314
878
876
826
1256
1024
936
862
1254
1486
1006
1012
784
736
1384

1280

. 2540

, EXT-2

EXT-6
824
698
792
538
394
290
318
414
308
306
320
280
452
604
720
800
740
938
868
976
1092
1344
1012
1036
1000
1046

EXT-6

EXT-8

EXT-8
810
660
770
518
348
342
318
416
314
212
298
294
438
596
678
644
746
902
866
916
1066
1038
1008
1010
910
950

109



03/07/40
10/07/40
18/07/40
25/07/40
31/07/40
7/08/40
14/08/40
21/08/40
28/08/40
04/09/40
11/09/40
18/09/40
25/09/40
02/10/40
15/10/40
31/10/40

1280

1591
628
962
1138
1456
1235
945
1242
696
2650
2198
896
862
996
1532
1484

EXT-2

1270
1356
1594
1106
1580
1246
810
1544
826
890
998
1318
1046
1212
1212
1862

1126
1190
1126
1216
962
964
1020
809
993
1212
815
716
926
1112
1436

EXT-8
994
1138
1176
880
974
744
872
174
744
446
954
615
516
746
964
1300

Nno



02/01/40
09/01/40
16/01/40
23/01/40
30/01/40
06/02/40
13/02/40
20/02/40
27102140
06/03/40
13/03/40
20/03/40
27103/40
03/04/40
10/04/40
17/04/40
24104140
30/04/40
12/05/40
15/05/40
22/05/40
29/05/40
01/06/40
12/06/40
19/06/40
26/06/40

2

1280
250
201
1296
1151
209
189
192
128
137
198
1442
214
99
159
228
133
228
157
145
142
135
1245
623
m
294
394

EXT-2
588
405
405
215
84
89
276
341
96
114
105
m
391
393
330
558
374
382
381
559
704
645
600
322
263
585

1280 , EXT-2 , EXT-6

.. 2540

EXT-6
358
319
407
220
129
85
96
128
109
105
165
102
12
284
260
263
300
343
416
412
670
694
624
539
438
405

EXT-8

EXT-8
358
309
414
207
124
84
120
121
109
97
166
102
168
289
259
255
297
373
430
424
630
672
476
522
376
438



03/07/40
10/07/40
18/07/40
2507140
31/07/40
7108/40

14/08/40
21/08/40
28/08/40
04/09/40
11/09/40
18/09/40
25/09/40
02/10/40
15/10/40
31/10/40

1280
376
209
336
386
755
211
344
682
242
1491
1328
327
288
460
615
784

EXT-2
576
641
603
418
562
539
342
799
422
408
563
617
382
592
558
831

515
376
488
415
445
401
441
525
332
401
606
407
265
409
488
712

EXT-8
514
356
454
347
315
315
478
440
332
205
289
237
215
339
430
650

12



03/07/40
10/07/40
18/07/40
25/07/40
31/07/40
7108140
14/08/40
21/08/40
28/08/40
04/09/40
11/09/40
18/09/40
25/09/40
02/10/40
15/10/40
31/10/40

962
1126
1190
1126
1216
962
964
1020
809
993
1212
815
716
926
1112
1436

995
1082
1196
951
1154
906
878
976
751
1102
1248
785
665
851
1123
1386

EXT-6

03/07/40
10/07/40
18/07/40
25/07/40
31/07/40
7/08/40
14/08/40
21/08/40
28/08/40
04/09/40
11/09/40
18/09/40
25/09/40
02/10/40
15/10/40
31/10/40

515
376
488
415
445
401
441
525
332
401
606
407
265
409
488
712

.. 2540

498
375
454
359
421
336
433
538
328
412
559
317
256
391
487
687

113






Gravimetric method

Glass fiber filter ( Filtrate )
10342 °c
L ( Evaporating dish )
2 ( Drying oven ) 103+2 °c
3. Desiccator ( )
4,
5. Glass-fiber filter ( Whatman grade 934 AH )
6.
- Gooch crucible
- Vacuum pump
- Suction flask
Glass-fiber filter Glass-fiber filter Gooch crucible
Glass-fiber filter 20 3
‘ Glass-fiber filter
2 50 +50°c
Desiccator Desiccator
3. 100
10312 °c 1

Desiccator

05

115

1

4 %



mg L

suspension

(A-B)X 1000

Total dissolved solid
sample volume,mL

Turbidimetric method

(so/") barium chloride ( BaCI2) barium sulfate ( BaS04)
( Absorbance ) BaS04 suspension 420

Spectrophotometer Calibration curve

1. Magnetic stirrer

2. Spectrophotometer

3. ‘

4, 02-03mL

1. Conditioning reagent 50 mL

300 mL, (conc. HCl )30 mL 1 95 % ethanoMOO mL

75

2. BaClI2 crystal 20-30 mesh

3
(Na2S04) 105 °c

( 100 ppm)
1 Na2S04 0.1479
1000 mL Calibration curve



117

1 50 mL Conditioning reagent 2 mL

2. BaCI2 crystal 1 1

3. Absorption  cell Spectrophotometer
5+ 05

4. Calibration curve 0,5,10,
15120, 25 130,35, 40 mglL

5. Correction for sample color and turbidity Blank

BaClI2 crystal

- 50l mﬁh 1000

mL sample



14 28011

.. 2533
2537
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