Chapter 3
Results

The analytical results of this study are those of the Cu, Pb,
and Fe contents in both dlssolvedga?d particulate form. The results can

be divided into two main groups wh1chf;re as follows ;

e

1. Results of f1e1d 1ﬁ¢estlgatlon (Table 1) and mixing

———

—

experiment (Table);)rﬁfﬁ

fro the thr

y seazzn (February, 1986) together with the
results of sample dams upstream of the Mae Klong River

(Table 3,4).

&d

results of samples fr: the three:é§?? upstream of the Mae Klong River
: 4
(Table 7,8). o =

The suegértlng data on the water qualiﬁxes were acquired from

another co—ordlnéted research project sponsoreJ by the Office of the
National Environméntal Board which has been carried out over the same
period of time.| /The-data; included majér elements-(Na, K, Mg, Ca), pH,
alkalinity,adissolved oxygen (DO) and dissolved organic carbon (DOC).
The datatof dry season’s are shown)in, Table)dto Tablenl4 while the data

of wet season's are shown in Table 15 to Table 19.



Table 1 Concentrations of Metals (Cu, Pb, Fe) in Dissolved

and Particulate forms in the Mae Klong River

| (pg/1)
station nityl*  *Diss Particulate form
- ")F:u g I3 Cu Pb Fe
MK 1 0.24 | 0.56 | 83.6
MK 2 0.44 | 0.84 |100.3
MK 3 0.37 | 1.88 |212.7
MK 4 0.57 | 1.95 [187.9
MK 5 0.68 | 3.03 |487.8
MK 6 1.74 | 0.85 [380.6
MK 7 0.88 | 4.34 |223.6
MK 8 1.96 | 1.44 |246.0
MK 9 2.14 | 1.85 [132.2
MK10 , 3.09 | 2.67 [103.8
photharamﬂ u ‘ 0.27 [10.9 ‘J&s}ﬂ .25 | 0.76 |156.6
Ban Tha Rud | 52.4 | oO. 0.55 | 88.6
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Table 2

and Particulate Forms from Mixing Experiment

in Dry Sea1t '

B

<

1986.
U%hang Island).

_.J
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Concentrations of Metals (Cu, Pb, Fe) in Dissolved

——
: ( pg/l)
station D1ssolved form Particulate form
| Po | Fe Cu Pb Fe
NS
MX1 \ 0.56 | 0.72 |125.3
MX2 0.74 | 0.33 |167.5
MX3 95 \ 0.96 | 1.38 |364.3
- Mx4 1.36 ;" 0.84 | 0.76 |472.6
MX6 [50.44 ¥.31 037 05,7
MX7 0.96 | 1.54 | 85.3
|
MX8 1 1.57 | 0.33 | 98.7
MX9 24.7 - - - | 0.67 | 0.91 | 41.5
o : o/
MX10 ﬂu 3535“ ' Jn w : q ‘§.74 0.91 | 40.7
—at- :
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Table 3 Concentrations of Metals (Cu, Pb, Fe) in Dissolved
and Particulate Forms in the Srinakarindra Dam

in Dry Season, 1986, at 1 m. and 10 m. depth.

(pg/1)
station ed form ,| Particulate form
P |/ A Cu Pb Fe
SN1 p— :
Tn. 1 4.64 |136.4
10. m. 3.65 [147.7
SN2
T . 1.97 |222.8
10 m. 1.76 |156.9
SN3
Tn. | 2.53 [134.5
10 m. | 0486 470-32 | 29.5)| 1 2.72 [121.3
SN4 AT U,
Ty [0 ‘ 3 [~2.64 |315.4
10 2.76 [159.4
SN5
Fl'““. foem2 0.91 [178.2
L &l Bled TL&: [use.c

316.7

Y. L 0.4 Yoz b oB 2 ¥ 1 7721 058 1305.1

‘X0 m. | 0.88 | 0.26 | 42.1 | 2.95:] 2.62 |356.9




Table 4

KL1
I m.

10 m.

station J;‘.';}'/J::'j d\fe '\\ iculate form

KL2

1m 1.08 | 498.3
10 m. 1.39 | 502.5
KL3 for

1T magot = S .97 | 372.9

quInnINED L | =,

o i

| _O0 A 7P5 ] Bb Fe
0.56 .72 1 27136
1.85 | 341.3

1.76 | 316.0

2.10- 1.-298.1
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Metals (Cu, Pb, Fe) in Dissolved

Table 5 Concentration
/y in the Mae Klong River

FlU ’WI‘FI RENT

station { HI“\\K\E q/]-)Particulat:e form
‘ S Cu Pb Fe

MK1 Ve, '; " | 315 | 0.36 | 0.99 | 88.9
MK2 0.75 | 0.68 |230.7
MK3 5.52 | 1.27 [196.3
M4 1.32 | 1.00 [237.8
MKS 3;88 3.68 [167.1
MK6 0.61 | 2.54 [443.5
MK?7 2.18 | 3.11 |472.4
- MK8 1 15 | 0.53 1.71 | 812 | 0.43 | 1.87.492.3
MK 1.95 |188.9

Q‘W%‘Nﬂim ﬂm’]’]ﬂmﬂﬂ
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Table 6 Concentrations of Metals (Cu, Pb, Fe) in Dissolved

Beach) =

' (’ orms from Mixing Experiment

Particulate form

: ‘{ VI‘I\%‘\ g/1)
station / issolved form
/rml'\ ‘..\:m\ s

Pb Fe
MX1 0.63 | 0.26 |122.7
MX2 0.82 | 0.57 [372.6
MX3 1.77 | 0.49 [629.5
Hxa 0.94 | 0.25 |814.3
MX5 0.86 | 0.35 |212.7
MX6 1.07 | 0.66 [444.8
MX7 0.72 | 0.29 [570.0
MX8 0.56 | 0.77 | 20.3 | 1.21 | 0.74 (311.4
MX9 ﬂu 26, ‘V‘I ‘ﬂ OW {H-" 0.83 | 54.9

‘§.67
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Table 7 Concentrations of Metals (Cu, Pb, Fe) in Dissolved

-1 m. and 15 m. depth

ong the length of the dam)

NN
7 SN
station !‘_}’j O) "Ev“ form | " Particulate form
:mﬁ.‘i\“&k Pb Fe

SN1
1 m. 2.55 |:-87:6
12 m. 1.81 | 93.2

SN2
71.8

80.0

—_—_—

112.1

123.7
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Table 8 Concentrations of Metals (Cu, Pb, Fe) in Dissolved

and Particulate Forms in the Khao Laem Dam

t 1 m. and 10 m. depth.

ong the front of the dam).

&' ’- iculate form

4 : k“\k | Pb Fe

- 0.87 [173.0

10 m. 0.88 |227.8
KL2
1 m. 0.98 [213.4

0.79 1193.6

L 20 5 10 68 4°6.69 [275.0

0.84 |315.0

': ﬂ:j O.S: 206.7
qma\mmmwmﬁ’ﬂ

187.4




Table 9 Major Elements in the Mae Klong River in Dry Season, 1986.

(mg/1)
station
Ca
MK1 453 .8 |
MK2 481.3
MK3 331,3
MK4 300.0
MK5 218.8
MK6 212.5
MK7 181.3
MK8 140.6
MK9 71.3
MK10 50.0
Photharam | | 44.4
Ban Tha Rua 43.1
Vachiralorgf 38.1
T Wi G . L+
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Table 10 Water Qualities of the Mae Klong River in Dry Season, 1986.

Station Salinity| Temp. pH |Alkalinity DO TOC
(ppt.) | (°C) (meq/1) (ml/1) |(ml/1)
9
MK1 27.5\‘, 8.08 | 2.619 5.7-:5414.30
v |
MK2 ey’ ) [Shanrl?.716 5.4 2.78
MK3 5.4 3.95
MK4 el 3.49
MK5 5.4 4.60
" MK6 S 3.45
MK7 5.3 2.73
ﬁKB G2 1.64
MK9 5.6 1.95
MK10 5.8 1.55
Photharam
Ban Tha Rua
Vachiralongkorn

ol 4]
"

. 2 o
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Table 11 Average Concentration of Major Elements of

the Srinakarindra D;- in Dry Season, 1986.

L

M,
WA

44

(7 Stations)

~ Z=m
= Z=

Mg Ca
Mean 1 m. 10.30 44.43
Mean 10m. 10.15 44.52

Table 12  Average Co
in Dry Season,

Mg Ca
Mean 1 m. l 58 3.61 16.97
e U NN INEIN T | e
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Table 13 Water Qualities of the Srinakarindra Dam in Dry Season, 1986.

—

rature - inity DO DoC
T/ LI aes/1) | (m1/1) |(mi/1)
Mean 1 m. ( ‘ \\-\v\\\ 842 5.8 3.19
/L A NN
Mean 10 m. > . : 0.0 -
Table 14 Water Qualities ef the ¥ Laem Dam in Dry Season, 1986.
T ML I
. =t
(8 stakio o
“““““ j‘
f
pH Alk‘nlty DO DOC
(meq/1) (ml/1) |(ml/1)
~ U anTIRpand « |
Mean 10%m. 7.10 | 4.038 0,1 .
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Table 15 Major Elements in \ Wlong River in Wet Season, 1986.
x,k. """\. 1&

station

MK

i

MK2

MK3

MK4

MK5

MK6

MK7

MK8

MK9

Ca

467.7

403.2

277.4

3171.%

129,.1

124.2

61.9

40.6

ﬂ‘UEJ’N]EJVI?WEJ’Iﬂ?
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Table 16 Water Qualities of the Mae Klong River in Wet Season, 1986.

Station Sal E:H:.\“leyd Alkalinity DO DOC
3 ' (meq/1) | (ml/1) |(ml/1)
FRI " i - B Ty i
MK2 3.56 | 5.99
MK3 4.35 | 3.01
MK4 3.92 |.3.03
MK5 3-77 | sz
MK6 3.58 | 3.10
MK7 3.83- L3.3%0
MK8 4.00 | 4.09
MK9 682 2.4

AULINENINYINg
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Table 17 Average Concentration of Major Elements of

the Srinakarindra Dam in Wet Season, 1986. (5 stations)

48

Na

Mean 1 m.

Mean 10m.

Table 18 Water Qua i

(4 stations).

A3 T

X

(mg/1)
Mg Ca
2.74 10.94
2.66 1159

linity DO DOC

(ml/1) |(ml/1)

Mean 1 m. 4235 2:25
Mean - 15 m. 318 -

m in Wet Season, 1986.

Table 19 ﬁ%ﬁ?%ﬁ%?ﬁﬁl@?ﬂﬁn the Khao Laem Dam

in et Season, 1986.

(4 stations).

& =3 e/
— ARARIAS Y
1 ‘ L
9
Na K Mg Ca
Mean 1 m. 1.26 1.83 2.74 10.94
Mean 10m. 1.25 1.72 2.66 E1. 59




Water Qualities

1 The Mae Klong River
During dry season, seawater reached about 20 Kms. upstream.

The pH range was 7.71 to 8.03 with an average of 7.80 indicating a more
pronounce effect of salinity intrusion than in the wet season. The
average alkalinity was about 2.54 meq/l. The dissolved oxygen showed a
steady content along the river with ;slues of 5.1 - 5.8 ml/1. However,
it was likely that demestic waste discharging from Klong Dumnernsaduak,
Klong Ampawa, and the muaic1pal area of Samutsongkram province which
were high in BOD and’able to caJse a slight decrease in dissolved oxygen
value in the tivegﬁf once the Mag*Klong River water reached its estuary,
the dissolved oxyéen waé inbreaséﬁ by the mixing with the relatively

cleaner seawater. The total orgaalc carbon (TOC) was between 1.55 -

14.10 mg/1 wlth the h;ghest‘Value éf 14.10 at the river mouth. This was
l ‘,. )J

probably because of domestlc wasté??iécharglng from Samutsongkram

gy -
province. b £

Y ol

The~32¢9nd sampling done in Octobe;¢ﬁ1986 was during wet
season. The water of O ppt. was found in front of Samutsongkram city
which is 7,5 kms..from the river mouth, . The effect of fresh water
discharged was at “its highest.” pH and alkalinity were relativily lower
than .these of dry.season...Again,, the DOC wvalue was.at.the highest at
the river mount indicating an impact from doméstic wasté discharging
from Samutsongkram. The same trend of dissolved oxygen distribution
along the river observed during dry season was also observed in this
season. With the exception in the sample of highest salinity that did
not show an increase in dissolved oxygen. This was probably because of
relatively smaller volume of seawater diluting a large valume of river

water.
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2 The Srinakarindra and the Khao Laem Dams

In comparison between the Srinakarindra and the Khao Laem
Dams during dry season, it was found that dissolved oxygen content of
water collected from the Srinakarindra reservior were relatively higher,
it was likely that the Khao Laem Dam, a relatively younger dam,
contained more organic matter than the Srinakarindra Dam. These orgamic
matters originated from uncut freevi;ggfat the bottom of reservoir.
Thus, the extensive decomposition of ofganic matter should produce a
large amount of CO being dissolved in the water of the Khao Laem
reservoir. This wéj,ciearly seep by the higher alkalinity found in the

#
Khao Laem reserv01rlkhan these found in the Srinakarindra reservoir.

During the wet seasom) hlgher amd?ng of precipitation was able to dilute

the water in both resgrvp1p$1'thu§z;gﬁ and DOC were relatively lower

> i " - i
than dry season. f p;: e ¥/N
i " . '-' = 4 .r

Major elements d;ssolvediiﬂ the Srinakarindra reservoir were

found to be higher than'Ethe in tﬂé’Khao Laem.reservoir with excepticn in
3 I

potassium. Dilégion of these major elements qy}ing wet season was also

observed.

The processes controlling water qualities of these two
reservoirs weretlikely to be complicated and deserved further

investigations.

Distribution and Speciation of Metals

The theoretical dilution curve and product approach were applied
by plotting the data of Cu, Pb, and Fe in both dissolved and particulate
forms against salinities. The behavior of these metals during estuarine

mixing will be discussed in chapter 4.
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