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10/8 1727 | 10/3=1/6 | 12/7x 1721 | 11/85+1/62 | 13/2+1/45 | 13/15+1/47 | 16/95+2/12 | MeantSE
el
4-16 0-16 6-18 3/5-19 6-20 6-20 8-28 Min-Max | &l >~
10 10 10 10 10 10 10 N CCH<!
13/15+ 2/62 | 13/1+2/55 | 16/25+1/92 | 16/6+2/02 | 16/8 +1/86 | 15/40 +2/04 | 17/62 + 2/46 | MeantSE
a3
1-22/5 0-22 6/5-23 4-23 7-26 7-26 10-31 Min-Max |
g.J)‘f—
10 10 10 10 10 10 10 N (°C)ln
10/41 = /14 | 972+ 0/24 | 1025 +0/27 | 1025+0/3 | 9777024 | 9/36+0/23 | MeanSE DO
021 0/45 (mg/l)
02 -11/4 | 9/8-14/84 | 7/8-10/5 | 9/1-12/16 | 9-12/48 8/10-10/8 | 7/7-10/2 | Min - Max
10 10 10 10 10 10 10 N
223+ /017 | 2/32+0/19 | 2/46=0/51 | 1/55=0/14 | 2/51+0/14 | 1/99+0/22 | 2/18 £0/26 | MeantSE | BODS
(mg/l)
1712 -2/8 1/12-32 | 0/16-6/4 1-213 1/8-3/2 1-3/20 0/8-3/5 | Min - Max
10 10 10 10 10 10 10 N
53+ 15 778 =078 W1=24 | 55 =1/5 12/1 = 5/5 5/6 + 13 5/7+0/8 | MeansSE | COD
(mg/l)
0-82 54-9/5 57-22 0-7/9 1-39 1-8/1 3-10 Min - Max
10 10 10 10 10 10 10 N
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8/16 = 0/08 8/05 +0/02 8/08 + 0/06 7/93 £ 0/05 7/93 £ 0/05 7/94+ 0/04 7/91 £ 0/05 Mean+SE pH
7/96 - 8/8 7/87 - 8/11 7/88 - 8/6 7/68 - 8/09 7/69 - 8/11 7175 - 8/10 7/61 - 8/11 | Min - Max
10 10 10 10 10 10 10 N
21/46x 2/01 | 20/4 £1/36 | 25/13 £1/62 | 25/03 £2/65 | 28/13 £1/86 | 38/83 = 5/43 | 37/79 £7/2 Mean+SE HCO3"
(mg/1)
16 - 36 16 - 28 18-32 18 - 44 21 -40 22-73 23/9 - 100 Min - Max
10 10 10 10 10 10 10 N
9/22 + 1/36 11/67 = 13/33 £ 1/61 | 15/28 £1/53 | 21/33 £6/47 | 23/1 £11/08 | 11/73 £4/61 Mean+SE CO3*
2/55 (mg/l)
4-13/3 8-24 10-20 8-19 8-36 0-44 0-32 Min - Max
10 10 10 10 10 10 10 N
26/99 + 2/89 28/24 + 33/53 £2/4 35/5 +4/24 36/46 +5/8 47177 45/59 +7/68 | Mean+SE TA
3/08 10/71 (mg/l)
16 - 46 16-52 26 -52 19 - 64 22-176 22-113 24 - 104 Min - Max
10 10 10 10 10 10 10 N
171 £ 10 206 +9 294 +11 290 + 17 304 £ 14 202 +11 345 £ 21 Mean+SE TH
(mg/)
123 -233 150 - 253 250 - 340 200 - 368 233 -386 230-333 233 -480 Min - Max
10 10 10 10 10 10 10 N
0/057 £ 0/048 + 0/234 + 0/518 = 0/558 + 0/582 + 0/569 + Mean+SE TSS
0/020 0/02 0/014 0/028 0/031 0/034 0/094 (mg/1)
0/015 -0/22 | 0/013 - 0/22 0/186 - 0/330 - 0/350 - 0/350 - 0/710 | 0/14 - 0/947 | Min - Max
0/340 0/640 0/691
10 10 10 10 10 10 10 N
0/201 % 0/188 0/299 + 0/330 = 0/327 +0/02 0/363 + 0/427 = Mean+SE TDS
0/023 0/019 0/021 0/035 0/054 0/047 (mg/l)
0/019 - 0/3 0/025 - 0/23 0/145 - 0/210 - 0/24 - 0/46 0/250 - 0/837 | 0/3-0/824 | Min - Max
0/370 0/621
10 10 10 10 10 10 10 N
32/8 + 7/5 16/9 £3 31/8 £ 2/9 16/6 £2 26/6 £ 5 35/2 £5/8 36/3 +3/1 Mean+SE Cr
(mg/l)
7-51 5-28 24 - 46 10 - 24/2 5-44 17 -62 25-46/2 Min - Max
10 10 10 10 10 10 10 N
50/8 + 2/3 50/9 +3/5 71/7 £5/6 65/9 £ 4/7 68/3 £7/4 65/7 £ 6/4 79/4 £77/3 Mean+SE Ca*
(mg/)
42/8 - 66 27 - 67 40/1 - 96 45-93 35-99 40-93 47 -119 Min - Max
10 10 10 10 10 10 10 N
16/6 £ 2/8 20/2 £3/2 31 +£2/8 30/2 £3/5 30/2 +3/6 30/4 £ 2/7 4312 +4 Mean+SE Mg2+
(mg/l)
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5-28 6-37 19 - 48 19-53 13-55 19 -48 18 -63 Min - Max
10 10 10 10 10 10 10 N
0/44 £ 0/02 0/41 £ 0/01 0/64 +0/02 0/6 £0/03 0/64 + 0/03 0/63 + 0/02 0/76 + 0/03 Mean+SE EC
(ms/cm)
0/33 - 0/6 0/31 - 0/46 0/5 - 0/74 0/42 - 0/71 0/48 - 0/74 0/5-0/71 0/6 - 0/91 Min - Max
10 10 10 10 10 10 10 N
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11=1/73 11 2517+ 2/13 16/67 £ 1/67 MeantSE
8- 14 _ 21-28 15-20 Min - Max (OT &)l o amys
3 1 3 3 N
=1 12 27/73 + 1775 16+ 2/65 MeantSE
10-13 _ 25-31 12-21 Min - Max (°C)sn oyl o am s
3 1 3 3 N
10/03 + 0/09 17 912 + 0123 9/4+0/17 MeantSE
9/9-10/2 _ 8/8-9/6 91-977 Min - Max DO(mg/l )
3 1 3 3 N
3/1£0/26 118 1777 £ 0/5 1/8-0/23 MeantSE
2/6-3/5 _ 0/8-2/5 1/4-2/2 Min - Max BODs(mg/l )
3 1 3 3 N
6/6+ 177 3 _ 5/7 £ 0/6 MeantSE
4/9-10 _ _ 4/7-6/9 Min - Max COD(mg/l )
3 1 _ 3 N
7/93 £ 0/1 7181 7/81 £ 0/11 8/01  0/06 MeantSE
7/74 - 8/05 _ 7/61 -7/99 7/91 - 8/11 Min - Max pH
3 1 3 3 N
54/67 +23/13 26 33/3 +4/84 29/33 +2/67 MeantSE
24-100 _ 23/9 -40 24-32 Min - Max HCO5 (mg/l)
3 1 3 3 N
18/2 £ 13/8 0 10 12£4 Mean=SE
4/4-32 _ _ 8-16 Min - Max COs™(mg/l)
3 1 1 3 N
66/67 + 23125 26 36/63+ 1/79 40 MeantSE
24 - 104 - 33/9-40 _ Min - Max TA (mg/l)
3 1 3 1 N
35325 273 3579 349 72 Mean+SE
306 - 393 _ 340 - 366 233 - 480 Min - Max TH (mg/l)
3 1 3 3 N
0/624 + 0/147 0/942 0/431 + 0/259 0/527 + 0/099 MeantSE
0/34 - 0/83 _ 0/14 - 0/947 0/332 - 0/655 Min - Max TSS (mg/l)
3 1 3 3 N
0/505 £ 0/16 03 0/41 £ 0/021 0/41 £ 0/026 MeantSE
0/34 - 0/824 _ 0/38 - 0/45 0/36 - 0/45 Min - Max TDS(mg/1)
3 1 3 3 N
38/3 + 2/4 25 46/2 3438 Mean+SE
35-43 _ _ 26-42 Min - Max CI'(mg/l)
3 1 1 3 N
93/3 % 13/5 80 74/5 £ 5/4 70 £21 MeanSE
73-119 _ 64-82 47-112 Min - Max Ca*(mg/l)
3 1 3 3 N
49/7 £ 6/7 18 45/9 £3/5 42/3£712 MeantSE
42-63 _ 39-50 28 - 50 Min - Max Mg**(mg/1)
3 1 3 3 N
0/69 + 0/01 0/6 0/82 + 0/04 0/83 £ 0/06 MeantSE
0/68 - 0/7 _ 0/75 - 0/9 0/72-0/91 Min - Max EC (ms/cm)
3 1 3 3 N
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9+ 1/53 /5 18/33 =172 4+1 Mean+SE
6-11 _ 16 - 20 13- 16 Min - Max ()T ol o
3 1 3 3 N
11/67 + 3/71 8 21/67 £2/19 | 15/33+2/85 | Mean+SE
7-19 _ 19-26 12-21 Min - Max (°C) g ol o o 3
3 1 3 3 N
10/5 £ 0/15 8/1 9/6 + 0/23 9/77 +0/23 Mean+SE
10/3 - 10/8 _ 9/2- 10 9/4 - 10/2 Min - Max DO (mg/l )
3 1 3 3 N
2/57 +0/41 1 1/97 + 0/44 1/77 £ 0/09 Mean+SE
1/8 -3/2 _ 1/12 - 2/6 1/6 - 1/9 Min - Max BODs (mg/l)
3 1 3 3 N
7 1 _ 6/7 +£1/1 Mean+SE
_ _ _ 4/5 - 8/1 Min - Max COD (mg/l)
3 1 _ 3 N
7/94 £ 0/1 7/82 | 7/84 £0/03 8/08 + 0/01 | Mean+SE
7175 - 8/04 _ 7178 - 7/87 8/06 - 8/1 Min - Max pH
3 1 3 3 N
53/67 +13/37 | 30 35/1+9/39 | 30/67 + 3/53 | Mean+SE
28-73 _ 22 -53/3 24 -36 Min - Max HCO; (mg/l)
3 1 3 3 N
42+ 2 _ 8/4 _ Mean+SE
40 - 44 _ _ _ Min - Max CO5*(mg/l)
3 _ 1 _ N
81/67 £26/96 | 30 | 38/23+12/02 | 29/33 + 2/67 | Mean+SE
28 - 113 _ 22-61/7 24-32 Min - Max TA (mg/l)
3 1 3 3 N
322 %11 313 284 + 16 261 + 21 Mean+SE
300 - 333 _ 253 - 300 230 - 300 Min - Max TH (mg/l)
3 1 3 3 N
0/545 £ 0/105 | 0/67 | 0/559 +0/037 | 0/613 + 0/048 | Mean+SE
0/350 - 0/710 _ | 0/510-0/631 | 0/519-0/673 | Min - Max TSS (mg/l)
3 1 3 3 N
0/512+0/162 | 0/33 | 0/287 £0/013 | 0/3 % 0/029 | Mean*SE
0/350 - 0/837 _ | 0260-0/300 | 0/25-0/35 Min - Max TDS (mg/l)
3 1 3 3 N
34/7 + 4/8 62 21/1 29/5+ 12/5 | Mean+SE
25 - 40 _ _ 17 - 42 Min - Max CI'(mg/l)
3 1 1 3 N
83 +2/6 93 54/3 +9/4 50/7 + 8/3 Mean+SE
79 - 88 _ 40 -72 40 - 67 Min - Max Ca®*(mg/l)
3 1 3 3 N
26/7 +4/1 19 35/9 +6/1 32/3 + 2/6 Mean+SE
19 -33 _ 29 -48 28 -37 Min - Max Mg**(mg/1)
3 1 3 3 N
0/7 +0/01 0/67 | 0/58 +0/02 0/59 + 0/05 | Mean+SE
0/69 - 0/71 _ 0/54 - 0/61 0/5 - 0/69 Min - Max EC (ms/cm)
3 1 3 3 N
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9+1/53 8 18/33 £ 172 14 #1 Mean+SE o
6-11 _ 16- 20 13-16 Min Max | O u:"’ o
3 1 3 3 N
12 +3/61 14 22 +2/08 17/33 +2/85 Mean=SE
7-19 _ 19-26 14-23 Min-Max | (°C)lsa &yl o 4o ys
3 3 3 N
10/57 + 0/07 9 10/69 +0/94 9/9 +0/17 Mean+SE
10/5 - 10/7 _ 9/3 - 12/48 9/6 - 10/2 Min - Max DO (mg/l )
3 1 3 3 N
2/7 +0/32 2/4 2/8 +0/06 2/07 +0/15 Mean+SE
2/1-3/2 _ 2/7-2/9 1/8 -2/3 Min - Max BODs (mg/1 )
3 1 3 3 N
3/9 +2/9 39 _ 8/5 + 0/4 Mean*SE
1-6/8 _ . 7/9 - 9/3 Min - Max COD (mg/l )
3 1 _ 3 N
7/96 + 0/1 7/69 7/82 + 0/05 8/08 + 0/01 Mean+SE
7176 - 8107 _ 7173 - 719 8/06 - 8/11 Min - Max pH
3 1 3 3 N
31/67 + 4/91 21 27/1 +3/31 28 +1/15 Mean*SE
23 - 40 _ 22-33/3 26-30 Min - Max HCO5 (mg/l)
3 3 3 N
3244 8 13/3 _ Mean+SE
28 - 36 _ _ _ Min - Max COs*(mg/)
3 1 1 _ N
53 £15/7 29 31/53 £7/62 27/33 +0/67 Mean+SE
23-76 _ 22 - 46/6 26-28 Min - Max TA (mg/l)
3 1 3 3 N
335+27 333 306 + 20 260 +18 Mean=SE
293 - 386 _ 266 - 333 233-293 Min - Max TH (mg/l)
3 1 3 3 N
0/569 + 0/11 0/552 0/541 + 0/027 0/567 +0/032 Mean+SE
0/35 - 0/691 _ 0/502 - 0/592 0/509 - 0/619 Min - Max TSS (mg/l)
3 1 3 3 N
0/387 + 0/037 0/34 0/287 £ 0/015 0/303 +0/038 Mean=SE
0/34 - 0/46 _ 0/26 - 0/31 0/24 - 0/37 Min - Max TDS (mg/l)
3 1 3 3 N
35/7 £7/4 5 21/3 26/5 +0/5 Mean=SE
21-44 _ _ 26 -27 Min - Max CI'(mg/l)
3 1 1 3 N
90/3 +7/2 96 48 + 10/6 57/3 +£5/5 Mean+SE
76 - 99 _ 35-69 48 - 67 Min - Max Ca**(mg/l)
3 1 3 3 N
22/3 +4/7 23 42/4+ /5 28/3 + 1/3 Mean+SE
13-28 _ 29/2 - 55 27-31 Min - Max Mg**(mg/l)
3 1 3 3 N
0/7 +0/01 0/69 0/58 + 0/03 0/61 *0/08 Mean+SE
0/68 - 0/72 _ 0/53 - 0/63 0/48 - 0/74 Min - Max EC (ms/cm)
3 1 3 3 N
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7/83 +2/17 5 17/33 £ 1/2 12/67 + 1/45 Mean+SE
3/5-10 _ 15-19 10-15 Min - Max (°C)T &yl o s
3 1 3 3 N
11/33 + 4/67 14 21/67 +0/88 17/67 +3/18 Mean+SE
4-20 _ 20-23 12-23 Min - Max (°C)lga oyl o oy
3 1 3 3 N
10/57 + 0/09 911 10/62 = 0/81 9/93 + 0/12 Mean+SE
10/4 - 1077 _ 9/4 - 12/16 9/7 -10/1 Min - Max DO (mg/l)
3 1 3 3 N
1/1 £0/1 1/4 1/95 + 0/26 1/67 £0/15 Mean+SE
1-1/3 _ 1/44 -2/3 1/4-1/9 Min - Max BODs (mg/1)
3 3 3 N
7/9 0 _ 6/5 = 0/9 Mean+SE
_ _ _ 4/8 -7/9 Min - Max COD (mg/l)
1 1 _ 3 N
7/92 + 0/1 7/68 7/87 + 0/07 8/07 = 0/01 Mean+SE
7/72 - 8/03 _ 7173 - 7196 8/04 - 8/09 Min - Max pH
3 1 3 3 N
27/67 + 8/17 18 24/43 + 4/58 25/33 + 2/4 Mean+SE
19 - 44 _ 18-33 22-30 Min - Max HCO5 (mg/l)
3 3 3 N
17/5 £ 1/5 16 12/33 + 4/33 16 Mean+SE
16-19 _ 8 - 16/65 . Min - Max COs”(mg/)
3 1 3 1 N
39/67 +13/12 34 33/98 +7/98 33/33 + 4/67 Mean+SE
19 - 64 _ 26 - 49/95 24-38 Min - Max TA (mg/l)
3 1 3 3 N
348 +12 313 282 %6 231 +20 Mean+SE
326 - 368 _ 273 -293 200 - 267 Min - Max TH (mg/l)
3 1 3 3 N
0/468 + 0/091 0/574 0/53 + 0/028 0/536 + 0/033 Mean+SE
0/33 - 0/64 _ 0/49 - 0/584 0/471 - 0/582 Min - Max TSS (mg/l)
3 1 3 3 N
0/434 + 0/094 0/34 0/29 £ 0/012 0/263 + 0/035 Mean+SE
0/32 - 0/621 _ 0/27 - 0/31 0/21 - 0/33 Min - Max TDS (mg/l)
3 1 3 3 N
17/3 £3/2 10 2472 15+1 Mean+SE
12-23 _ _ 14-16 Min - Max CI'(mg/l)
3 1 1 3 N
7313 £ 5/5 93 61 £4 54/3 +7/4 Mean+SE
64 - 83 _ 56/1 - 69 45- 69 Min - Max Ca* (mg/l)
3 1 3 3 N
42 +8/2 19 29/5 +1/6 23£1/2 Mean+SE
26-53 _ 27-32/4 21-25 Min - Max Mg?* (mg/l)
3 1 3 3 N
0/66 + 0/03 0/68 0/58 + 0/03 0/53 + 0/07 Mean+SE
0/62 - 0/71 _ 0/53 - 0/62 0/42 - 0/66 Min - Max EC (ms/cm)
3 1 3 3 N
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9= 1/53 9 16/67 + 0/88 13/67 £ 172 MeantSE
6-11 _ 15-18 12-16 Min -Max | (COST Syl 4y
3 1 3 3 N
11/83 +4/15 13 21733 £ 112 16/67 + 3/48 MeantSE
6/5 - 20 _ 19-23 11-23 Min-Max | (“Osa &yl o 4 >
3 1 3 3 N
10/23 £ 0/15 /8 9/78 + 0127 9/8 021 MeantSE
10-10/5 _ 9/3 - 10/24 9/4 - 10/1 Min - Max DO (mg/l)
3 1 3 3 N
4172 1/4 1/42 % 0/64 2/3+0/32 MeantSE
2/7 - 6/4 _ 0/16 - 212 1/8 - 2/9 Min - Max BOD; (mg/l)
3 1 3 3 N
13/9 £ 8/2 7 _ 10/6+ 7 MeantSE
5/7-22 B _ 9/3 - 11/7 Min - Max COD (mg/l)
3 1 _ 3 N
8/25 £ 0/18 7/88 7197 £ 0/02 8/08 + 0/02 MeansSE
8/05 - 8/6 _ 7195 - 8/02 8/04 - 8/11 Min - Max pH
3 1 3 3 N
24 +4/16 20 24/43 +2/69 28/67 +1/76 Mean+SE
18-32 _ 20-29/3 26-32 Min - Max HCO5 (mg/l)
3 1 3 3 N
14 + 3/06 12 133 _ MeantSE
10-20 _ 10- 16 _ Min - Max CO;*(mg/l)
3 1 3 _ N
38 £7/02 32 3577 = 2/11 27/33 + 0/67 MeantSE
30-52 _ 32-393 26-28 Min - Max TA (mg/l)
3 1 3 3 N
325+8 313 271 + 8 281 26 Mean+SE
313-340 _ 260 - 286 250 - 333 Min - Max TH (mg/l)
3 1 3 3 N
0/267 + 0/042 0/186 0/236 = 0/011 0/215 + 0/005 MeansSE
0/195 - 0/34 _ 0/215 - 0/251 0/205 - 0/222 Min - Max TSS (mg/l)
3 1 3 3 N
0/282 = 0/068 0733 0/28 £ 0/017 0/323 £ 0/026 MeantSE
0/145 - 0/35 _ 0/25- 031 028 - 0/37 Min - Max TDS (mg/l)
3 1 3 3 N
36+ 6/1 30 2973 27/5 £3/5 MeantSE
25-46 - - 24-31 Min - Max CI' (mg/)
3 1 1 3 N
82 +5/7 85 54 +8/4 74/7 £ 11/1 MeantSE
71-90 _ 40/1 - 69 59-96 Min - Max Ca** (mg/l)
3 1 3 3 N
39/3 £ 4/9 24 33+3/2 23+2/3 Mean+SE
31-48 _ 28 - 38/9 19-27 Min - Max Mg (mg/l)
3 1 3 3 N
0/7 % 0/003 0/67 0/56 = 0/03 0/65 = 0/05 MeantSE
0/69 - 077 _ 0/5 - 0/62 0/57- 0774 Min - Max EC (ms/cm)
3 3 3 N
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7+ 1/53 6 14/67 + 0/67 12/33 + 1/33 Mean+SE
4-9 _ 14-16 11-15 Min-Max | (°C)T &)l o 4 o
3 1 3 3 N
7/33 +4/1 -1 19/83 + 1/36 17 +2/08 Mean=SE
1-15 _ 18 -22/5 13-20 Min - Max (°C)lsa oyl o dmm o
3 1 3 3 N
11/13 £ 0/18 9/2 10/2 +0/25 10/3 +0/1 Mean+SE
10/8 - 11/4 _ 9/7 - 10/5 10/1 - 10/4 Min - Max DO (mg/l)
3 1 3 3 N
2/5 £0/12 2/4 2/11 + 0/51 2/03 + 0/35 Mean=SE
2/3-2/7 _ 1/12-2/8 1/4 - 2/6 Min - Max BOD;s (mg/l )
3 1 3 3 N
8/2 _ _ 6/2 + 0/9 Mean=SE
_ _ _ 4/3 - 7/4 Min - Max COD (mg/l)
1 _ _ 3 N
8/42 +0/2 8/1 8/02 + 0/03 8/06 + 0/03 Mean+SE
8/15 - 8/8 _ 7/96 - 8/05 8/02 - 8/13 Min - Max pH
3 1 3 3 N
26 +5/77 18 18/2 +0/99 21/33 +2/91 Mean=SE
16 - 36 _ 16/6 - 20 16 - 26 Min - Max HCO; (mg/1)
3 1 3 3 N
10 + 1/15 8 13/3 4 Mean=SE
8-12 _ _ _ Min - Max CO;*(mg/l)
3 1 1 1 N
36 + 6/43 26 22/63 + 3/68 22/67 + 3/33 Mean+SE
24 - 46 _ 18 - 29/9 16 - 26 Min - Max TA (mg/l)
3 1 3 3 N
156 + 20 173 176 + 8 182 27 Mean=SE
123-193 _ 160 - 187 140 - 233 Min - Max TH (mg/l)
3 1 3 3 N
0/117 + 0/059 0/018 0/035 + 0/01 0/033 + 0/004 Mean+SE
0/017 - 0/22 _ 0/015 - 0/049 0/025 - 0/038 Min - Max TSS (mg/l)
3 1 3 3 N
0/176 + 0/083 0/24 0/2 + 0/021 0/213 % 0/007 Mean=SE
0/019 - 0/3 _ 0/16 - 0/23 0/2 - 0/22 Min - Max TDS (mg/l)
3 1 3 3 N
23+ 14 19 39/7 51 Mean=SE
7-51 _ _ _ Min - Max CI'(mg/1)
3 1 1 1 N
55/3 +5/6 53 49/6 + 4/5 46/7 +2/2 Mean=SE
47 - 66 _ 42/8 - 58 44 - 51 Min - Max Ca*(mg/l)
3 3 3 N
12 + 5/6 10 24/5 +2/6 15/7 +5/8 Mean=SE
5-23 _ 19/4 - 28 6-26 Min - Max Mg**(mg/l)
3 1 3 3 N
0/48 + 0/06 0/49 0/4 + 0/04 0/42 + 0/01 Mean+SE
0/42 - 0/6 _ 0/33 - 0/46 0/4 - 0/43 Min - Max EC (ms/cm)
3 1 3 3 N
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6/33 +3/18 4 14/67 + 0/67 12 +1/53 Mean=SE ]
0-10 _ 14-16 10- 15 Min - Max ol ey
(°C)ol
3 3 3 N :
7133 +4/1 0 20 £1/15 16/33 +2/33 MeanSE | ]
1-15 _ 18-22 12-20 Min Max | O ‘“zb’ 2
3 1 3 3 N
11/47 +0/17 10/5 11/71 + 1/58 10/47 +0/15 Mean=SE
11/3-11/8 _ 9/8 - 14/84 10/2 - 10/7 Min - Max DO (mg/l)
3 1 3 3 N
2/3 + 0/46 206 2/04 + 0/47 2/53 + 0/09 Mean+SE
1/7-302 _ 1/12-2/7 204 - 2/7 Min - Max BOD;s (mg/l )
3 1 3 3 N
75 +1/9 8 _ 719 + 1/3 Mean+SE
5/6 - 9/4 _ _ 5/4-9/5 Min - Max COD (mg/l)
3 1 _ 3 N
8/08 + 0/01 8/11 7/97 £ 0/05 8/08 + 0/02 Mean=SE
8/06 - 8/1 _ 7/87 - 8/04 8/05 - 8/11 Min - Max pH
3 1 3 3 N
20/67 +3/71 16 18/01 + 1/15 24 Mean+SE
16 - 28 _ 16 - 20 24 Min - Max HCO; (mg/l)
3 3 N
14/67 + 4/81 8 10 Mean=SE
8-24 _ _ _ Min - Max CO5*(mg/l)
3 1 1 1 N
35/33 £8/35 24 21/47 +3/65 29/33 + 2/67 Mean=SE
26-52 _ 16 - 28/4 24-32 Min - Max TA (mg/l)
3 1 3 3 N
208 £ 15 193 193+7 201 £26 Mean+SE
200 - 253 _ 180 - 200 150 - 233 Min - Max TH (mg/l)
3 1 3 3 N
0/088 £0/066 | 0/014 | 0/038+0/013 | 0/027 £0/004 | MeantSE
0/015 - 0/22 _ 0/013-0/053 | 0/022-0/034 | Min-Max TSS (mg/l)
3 1 3 3 N
0/158 + 0/067 02 0/187 £0/019 | 0/213£0/007 | Mean+SE
0/025 - 0/23 _ 0/15 - 0/21 0/2 - 0/22 Min - Max TDS (mg/l)
3 1 3 3 N
15/3 + 6/7 17 17/3 1947 Mean+SE
5-28 _ _ 12-26 Min - Max CI'(mg/l)
3 1 1 3 N
58 +1/5 67 49/4 £ 3/5 40 + 6/6 Mean=SE
56 - 61 _ 44 -56 27-48 Min - Max Ca*(mg/l)
3 3 3 N
15/3 £2/3 6 25/8 +3/3 24/3 + 8/2 Mean+SE
11-19 _ 19/4 - 30 9-37 Min - Max Mg (mg/l)
3 1 3 3 N
0/44 + 0/01 0/4 0/38 £ 0/03 0/42 + 0/01 Mean=SE
0/42 - 0/46 _ 0/31 - 0/42 0/4 - 0/44 Min - Max EC (ms/cm)
3 1 3 3 N
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Abstract

This study was conducted to determine water quality of suface water (7 stationts), ground water (5 stations) and
wastwater (4 stations) at Haraz River during instuction of Mangol Dam in 2009-2010. This study is to follow
physico-chemical fluctutation of waters and compared the data obtained with previous studies and standard
levels. Results of current study showed that annual mean with standard error of temperatute, DO, BODS, COD,
HCO3", CO3™, TA, Ca®*, Mg**, TH, TSS, TDS, CI', PO4>, NH4*, NO2" and NO3 were observed 12.7 (+0.61)
centigrade, 10.13 (+0.12), 2.1 (£0.1), 7.71 (20.99), 28.1 (£6.1), 14.34 (x1.64), 36.30 (£2.33), 64.66 (+2.34),
28.84 (£1.52), 271.62 (£8.41), 0.37 (£0.03), 0.30 (£0.02), 28.02 (¢1.96), 0.06 (+0.01), 0.010 (x0.001) and 0.94
(£0.03) mg/1, pH was 8.00 (+0.02) and EC 0.50 (2£0.02) ms/cm in surface water. The annual mean with standard
error of temperatute, HCO3", CO3%, TA, Ca®*, Mg*, TH, TSS, TDS, CI', PO4*, NH4*, NO2 and NO3" were
observed 21.62 (£1.03) centigrade, 54 (£5), 11 (5), 57 (£5), 208.6 (#42.5), 109 (+23), 1088 (x165), 0.065
(£0.017), 0.97 (£0.11), 317.8 (£76.2), 0.25 (x0.06), 0.06 (x0.01), 0.0007 (£0.0001) and 0.78 (+0.05) mg/l, pH
was 7.37 (20.07) and EC 1.98 (£0.23) ms/cm in underground water. In addition, the annual mean with standard
error of temperatute, DO, BODS5, COD, TSS, TDS, and NO3" were observed 12.7 (+0.61) centigrade, 13.59
(£0.87), 9.80 (£0.12), 2.22 (+0.18), 7.54 (¢1.02), 0.50 (+0.03), 0.320 (x0.008) and 0.990 (£0.016) mg/l, pH was
7.95 (£0.02) and EC 0.64 (£0.01) ms/cm in wastewater. Qualiy of surface water of Haraz River and its branches
were almost contained suitable for usual applications, but sometimes the quality of surface water based on BODS5
need to more attention for man uses (such as supply of drinking water). In addition, the quality of surface water
was relatively suitable for aquatic based on the aquatic standard levels. Results also showed that water quality
index (WQI) was declined from uperstream to downstream and some parameters were not in standard ranges.
The quality of surface water classified in group II at all stations based on water classification rules which it
shows serious water quality changes due to environmantal destroyed and domestic, agriculture sewage
pollutions. Groundwater were affeced by different springs at middle and downstreams which they cuased change
physico-chemical charactristics and water quality. Wastewater was classified from good to moderate based on
BODS. The quality of wastewater was declined at donwstream with decreasing DO and pH and increasing
BODS and pollutants.

Keywords: Physico-chemical charactristics; Surface water; Ground water, Wastewater; Haraz River
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