CHAPTER I1II

METHODOLOGY

Before the sampling gtep could take place in May, a

survey had been carriﬂ_»ﬁgf-. fucghly to locate the sam-

' n as a deciding fac-
from the disposal
site where heavy roper matters were
carried. Refefence : “haye bac “located wupstream from
discharged point®™fg ound data of each
area or canal. Therdfersnce ‘W‘T;\ ata, when compared
- with those of dounefrgam &f#i6hs, Will indicate whether the
water in canals have -Léi__;;

by the discharged lea-

chate.
e 7
3.1 Study loce t ?‘- “.;ﬁ;'ions.
i i
Thisﬁectitfmuill descriibe some important aspects of
voth study Phiht)age TAEl ¥ La-dl & Ad] Imne description

will heﬁpﬁﬂ] asﬂtﬁ% ﬁe rouﬁﬁﬁﬁtﬁg areas.

%.1.1 on-nuch disposal site and its surroundings:

on-nuch disposal site stands on On-nuch road, Praves
district of Bangkok. Its 585 rais of land have been fully
_operated since 1977. There are two 1280 tons/day incinera-
tors, 1-night soil treatment plant, l-wastewater treatment

plant. (BMA., 1988) The only open dumping vard is used as a
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major area for disposal. At present, a new 1000 tpd. incin-
erator is underconstruction. In 1992, about 1500 tons of
waste have been dumped here daily. In the backyard, adjacent
to the Klong Ta Khe Kob, is the wastewater treatment plant

with approximate 130 x 45 X 3 m. waste leachate storage

earth pool. This pool approximately, up to

15000 cu.m. of leac will flow through the

treatment plant angd ong Ta Khe Kob. But

in case of overloa pool, workers will
pump the leachs surface and drain

directly to the cg join with Klong Song
and Klong Song Hong

1 to 3-4).

The uch disposal site are
residential area. I *‘J??-iéﬁ ‘e is On-nuch road with

‘ backyard is Klong

pv

Ta Khe Kob with gﬁre qﬂcanal. Some of them

are fishes feederﬁv ho use wa e from Klong Ta Khe Kob and

wmwﬂ vE iy v B———

and cows. Pe ple in this parea, especially cgpalside resi-
sonts, AUV 65 Fihl AN A G on. e
is no indication that people in this area use canal's water
for their domestic uses.

Klong Phra Rhanong, within the sampling range, is
one of the moderate size canal with 15-20 m. width and 4-5
m. depth approximately. At upstream a water gate was set wup

for controlling water level near the office of Praves dis-
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Fig. 3-2 Location of Klong Ta Khe Kob.
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Fig. 3-4 Drained leachate from the disposal site to Klong Ta Khe Kob.
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trict. Along both sides of the canal are houses and few
small factories, such as plastic melting, sawmill and car
repairing. Three of them was found within the sampling
range. People still use the canal for transportation and for
some domestic uses, except for direct consumption. These

industries and residents, hhs drained their wastewater

the canal. The water

3.1.2 Des ',“,-H‘\*;:?tations at On-nuch

ampling stations have

disposal site.

At On-nuch
been located. The defaij&.of e are listed below:-
= 3 station gégﬁgayﬁkgl he leachate storage pool

in the disposal's “Feépresent an origi-

R
-'QBd from the dumping

ﬂ%ﬁﬂ%ﬁ%%%ﬂ@rﬂ%g Hong,  about

150 m. prior nnects to K}ong Ta e Kob. TQ£? point is the

s IR 614 VLT —_

be non-p lluted} before connecting to Klong Ta Khe Kob.

nal characteris ﬂ S

vard.

- 3 stations (station 3,4 and 5) in Klong Ta Khe Kob
before connecting to Klong Song Hong. Station 3 1located
upstream from the leachate discharging point. It will repre-
sent an reference point for Klong Ta Khe Kob. Station 4,

about 50 m. downstream from station 3, located at discharged



56

point. Station 5 located near to a concrete bridge where
connecting the disposal site and parking lots. This station
is -about 100 m. from station 4. The results of these two
stations will indicate the conducted pollutants downstreamly
from the disposal site.

- 2 stations (stat and 7) in Klong Song Hong,

after connecting to gl 1 ob. Station & at the
junction of these S. e conducted at this
‘ afifes of water qualit
after the suspected Tdfed wate { Klong Ta Khe Kob and

non-polluted waterd Gfomi<Klo nad s Hong were combined.

§ trt

ong Song Hong to see

g, will be for the
reexamination of " wats -qr.‘ : \ m
whether the quality W '-;:‘--_-‘I when the combination

occurred and the water downstream,

- 3 st d #40) 1in Klong Phra

Smill. This station

Khanong. Station @

Fhra K@nong‘s water quali-
ty, because éj\ﬂd nomall from station 9
to station ﬁﬁj ﬁrﬁﬁiﬁ Hﬂﬂ ﬁrom station 9,
locate m‘s ﬂl‘station

located ﬁﬁtaﬂﬁi ﬁﬁi’iﬁm'ﬁ- ear to the

plastic melting factory. This station is the last checking

is the reference goint of Klong

point of polluted matter from Klong Song Hong.
All of sampling stations were located in the map as
shown in Fig. 3-5.
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Fig. 3-5 Location of the On-nuch disposal site and its
observation stations.
(Not to scale)
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L T . Nong Kham disposal site and its surround-
ings.

Nong Kham disposal site is on Petchakasem 104 Road,

Nong Kham district in the south of Bangkok. It has been used

for the waste disposal service, under the control of the

Department of Public Clean BMA., since 1977. The 463

rais of land include @ 128C gicinerator, l-night soil

—
2 -zm compost plant, one

usable open dumpiag™y ahd v \3 sfer station (BMA,

1988). The dailygWagte N ah"j -i\¥ D, 1992 is up to 1500
tpd. But another ) ”'3'”q§\ \\ generated waste in

Bangkok have beenjgtra _t s to dispose at Kam

Phang San distric province daily. The

operation at Kam Pha B the concession of Wasad-

uphan Turakit Co.,Ltd., sanitary landfill method,

..-"' "

and closely i }‘;nh_,_,W",m:*;;;_,m"m, bam disposal site,

—

Y m— X

there 1is no 186« £ natural shallow

earth pool beht d the campost plant plays like a storage

(Fig. 3-6) will dig small
waterways ﬁpl‘TﬂJ al?:ing yanmrain pzj waste to other
N TR T e

dumpingq vard will be drained to the adjoining area and
lowland, surfacing and seepaging, especially to the big
earth pit behind the yard (Fig. 3-7). Eventhough the BMA.
have built the earth dyke around the territory but the
leachate still disturb surrounding areas to a certain ex-

tent. The impact of leachate on water quality in the earth
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Fig. 3-7 Location of the aarth pit behind the dumping yard.
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pit is not much but some unauthorized persons have'illegally
disposed their solids, liquids and chemical wastes into the
pit. So the water quality declines rapidly until now it 1is
no use for those who live around that area.

In the south of the old dumping vard is Klong Charo-

ensuk. This i1is the connec

canal between Klong Tawee
Wattana and Klong Mah flooded leachate from
the present dumping this canal. Along the

canal banks are houses Wivic so direc ly drain their waste
_ quality is ranging
1y & by domestic wastewater.

The siteds guy __-“  S, & E\~o=-es of both workers

|

activities. Except# f{ -‘j;lr 3@_; are Klong Bang Vak

or non-workers w the waste disposal

school, Wat Wong Lapé Television Station Channel

3 standing not tqm ’gﬂfgrghﬁ_ e. The dense of the

residence at NQWg- i@ those at On-nuch

site. Klong Tau.'ag Wa o @19 site than Klong
Mahasorn. Along the Klong Tawee Wattana are houses and

ovnirg eoffi B B BNV S VYN vo couma, oot

of them disJHarge their wastewater.to the camal. The water
auat1ty?} Sl o e B sadrab ek urioddant dh Eleoo. peopre
cannot Eae the water for any purpose even transportation
because it is always covered by water hyacinth. Both Klong
Tawee Wattana and Klong Mahasorn connect to Klong Pasi

Charoen at the end.
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3.1.4 Description of sampling stat -ﬂ?mﬂ=t Nong

Kham disposal site.

At Nong Kham disposal site, 7 sampling stations were
located. Two of them are in Klong Charoensuk, one in lea-
chate collection pond, one outside earth pit, and the last

three stations located alon! bank of Klong Tawee Watta-

na. The details of eagh Sté be found below:-

q inside the disposal

site territory. This n represent a leachate dis-

charged point fro the station, the canal

width is less tha surface almost covered

N
by floating planifapc together with sunk
trash.

_ Station 2 yhs dd¥carad®t feachate collection pool
behind the compost p;; data from this station can '
represent an orig characte of leachate from Nong
Kham dumping va V - X

- Station 3 was located at theﬂlarth pit behind the

yard. This i m e from the dis-
posal site sﬁm Tm Q@ pzpr?it.

-1m station
was located at the crmg nmmmﬁhkasm 110

road, about 1500 m. from the station 1. Along this range,
the canal was covered by aquatic plants. Both of canalsides
are houses which discharge their wastewater onto the car?al.
This station is the downstream sampling for checking the

disturbance caused by polluted matters from disposal site.
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- Station 5,6 and 7 were located in Klong Tawee
Wattana. Station 5 was the closest station to the Petchkasem
road. This station was in front of the Kao Wattana Villa's
entrance, Station 6, about 200 m. from station 5, ,was not
far from the junction of Klong Tawee Wattana and Klong

Charoensuk. Station 7 was located about 70 m. upstream from

resent a reference point
for Klong Tawee Wattafa.Wa . The flow direction of
' i station 5 to Klong Pasi

Charoen at the end

Usually, full with water

hvacinth. This oaded by wastewater

from canalside 2ction, as mentioned

above, may transv level in Klong Pasi

Charoen 1is higher long Tawee Wattana. This

occurrence takes pla ﬁ*-m .‘ The sampling stations

Y

3.2 Handling gggmnams : samples. m
The ﬂ%ﬂé}%ﬂﬂ ?W ﬂ’ﬂtﬂf‘ins from On-nuch

disposal si and 7 statapns from ans Kham. ach site was

amlecﬂoﬁ'\aﬁeﬂﬁiﬂ.!tﬁ%ﬂ 54 Wi ﬁfﬁlsted St

days 0 observation continuously. Some parameters were

Iocation Wra $ Ffj----__‘_‘-‘_';_;

measured at the station by using field measuring equipments,
the rest were handed to the laboratory. Each time one 1litre
of water sample per station was collected in a polypropyvlene
bottle. The samples were chilled at 4 OC and were analyzed

and finished within 48 hrs. (except the part of an atomic
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Fig. 3-8 Location of the Nong Kham disposal site and its
observation stations.
(Not to scale)



64

absorption analysis). Methods of measurement and analysis of
the 14 parameters are given below:- |

1) Dissolved Oxygen: measured at the site by wusing
DO-meter model OXI 96-B of WTW.

2) Temperature: measured by DO-meter model OXI 96-B

of WTW (temperature measurems unction).
y meter model 33 of YSI.
JTFU-mea; T—meter model 33 of

VEE. / | """"--s
5) pH: meas W/ P tﬁﬂ?\i e] HA (code 1906) of

”-a S5-day): analyzed

Lamotte Chemical.
6)
by the iodometric

7) Chemica :_f# uttl]: analyzed by the

8) Suspended

method. W

9) Dissoiﬁed solids
‘tion method.

10) %uﬁ Qlﬂﬁ{mj wﬂqﬂ iy calculation;
TTRANAS BN UL, sen

tor) mathod.

el by the filtration
X7
ST, analﬂaed by the evapora-

12) Mercury: analyzed by the cold vapor atomic
absorption method.
13) Cadmium: analyzed by the air/acetylene atomic

absorption method.
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14) Manganese: analyzed by the air/acetylene atomic

absorption method.

The analysis of 12) to 14) were performed using
atomic absorption spectrometer manufactured by Varian model
300 (Australia). The analytical methods of parameters number

6)-14) followed the Standaﬁ ethod for the Examination of

&/ﬁam WPCF (1986). The

n&;nmber 12)-14)) have

Water and Wastewater
quantitative analvsi

been pretreated. N e digest the samples

3 AS USE
Ac . e
) QS%‘ etal form. For mercury

NN

"\; ique in cold vaﬁor

of cadmium and manSagecs
samples, the attac _
method was used. % (=
= e
L 'm!ul
&= i’ #
AR

T,

‘ i
After the iﬂtggkﬂ“uh
e 1

3.3 Analyses of dat

on were completed, the

obtained data ally., The data were

treated and c{y,f ,fﬁ , mean, median,

standard deviatio!ﬂval s € andard Q}ror. Those obtained

values will be folmd in chapter IV and appendices. Some

sroups of trbytbh e A} &) Vhadb kel ledneent,  cempera-

U
conductivity, @lkalinitss and totals solids were

ture, H ‘

selecteéq uqﬁtmg muimgi’lm Hgﬂags and any
possibility of correlation. The F-test and Scheffe methods
were used to determine the significant difference of each
heavy metal content between each station in the same period
of observation and between each period of observation at the

same station. The possible correlation was determined be-
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tween mercury or manganese content with some parameters for
example mercury content and temperature, manganese content
and conductivity. Results obtained will be discussed in
chapter V. The systat and SPSS-PC (studentware) computer

packages for statistical analysis were used for those men-

tioned aspects.
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