CHAPTER V

DISCUSSION

To ease the discussion of the present work, the 14

parameters reported in bters will be put into 2

groups. The first o - heavy metal contami-

nants in water, interest of this

research i.e, we w thévpresent situation of

heavy metals con&@m rses caused by the

leachate from th site. The second

group consisted have tendency to

influence the haauy‘ .-* nsformation, adsorp-

tion, sedimentation, temperature, conduc-

tivity, alkalinity, »uﬁﬁﬁ, ‘gg ‘ nded solids, dissolved

'l

and total solifis—TFhe vakiakioh ot fhc{ extent of heavy

sa

metals found in aiﬂa‘ -:nﬁ?e well explained by

these parameters. ‘I&B BOD , cgy and dissolved oxXygen are

also placed ﬂ yﬂq\l] \E;ijtwg;lﬂt‘light they seem
M1 I TR I3+ ) WD (15

be taken into consideration together with a parameter in the
first group.

Since analytical methods employed and also instru-
ments used for quantitative analyses of mercury, cadmium and
manganese are all of standard ones, the reliability of the

reported contents will therefore not be the topic of dis-
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cussion here. On the other hand, the discussion that fﬁllows
will focus on each of the heavy metals contamination namely
mercury, cadmium and manganese, with an appropriaté discus-
sion and observation. The evaluation of environmental condi-

tion, by assessing from the involving parameters (group 2)

will be seperately presen ere, the term "inbound sta-

é)each&te storage station

ﬁ,to the station stands

tion" will be used ref
and the term "outbour

outside the dispos

5.1 Heavy metal

s A-1 and A-2 in an
appendix A page 107 _ id B-2 in an appendix B
page 112 that the mean inert ent in the leachate from
solid waste disposal sites are rather IoW-and varies consid-
erably between k , (inbe S and outbound) and
sites (On-nuch aqp Nong Kham disposal sites). As for the

level of mﬂ%%%ﬁ%ﬁ%%}ﬂfﬁdly low (0.19-

39.13 ppb. a the On—nuch‘disposal site and .00~3 74 ppb.
o QG AT RN SN Bpivioes
camparin% with_the other research project conducted paralle-
1y with this one, by Changpiyarat (1993). She measured the
mercury content in the sediment whereas we measured in water
(see tables 5-1 and 5-2) but both results show a similar
pattern with respect to the variation in mercury content

measured at different months and different spots. Changpiva-



Table 5-1 The comparison of mean mercury content in water
. and sediment at On-nuch disposal site.

MONTH
JULY

g water ‘ 2 water  sediment
STATION (ppb) - (ppt (ppb) (ppb)

1 20.71 3.73 2002

2 ( - 1.31 267

3 0.9 502

4 1.21 199

5 1.48 293

6 0.97 150

7 0.81 - 203

8 0.82 101

9 0.89 59

10 1.12 a4

Table 5-2 The comparison—of mean fiercury content in water

and sediment- disposal site.

- 3 E AUGUST

water sed ! water sediment
STATION  (pPb), (ppPb) (ppb) (pPb)

;A insgivents
as“wwa»gnimgimmafﬁé% ;.

109
137 0.95 53

83
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3
rat's results are about 10 times higher than what obtained

in this work at every spot of observation. This is in accord
with what has been mentioned in part 2.1 of chapter 2 that
mercury will be accumulated in the sediment and 1living
organisms better than in water (Laws, 1981). Moreover, in a

natural condition, especia water phase, low level of

mercury was found whic ‘ the binding and the
adsorption of merc nﬁrials which settled
rapidly. Hence, fﬁg-fi-z>ﬁ ‘ ffvx‘,-_ on in the natural

waterway was sharpl

1l1y and this can be

taken as a reason ~%f‘in outbound sta-

tions and inbound ‘stafifnSiwére diffe 3i'. Not only that but
i\ ww-erature. volume of
: ‘r“ldaycas on an adsorption

also, . the differeén

complex ions should b

F T
process (D'Itri &D'It = e latter statement in
" i .f_.},.—"
couple with the OBse high ' conc ity of a sample water

-‘J_ for the declin-
ing level of the ﬁELcury dounstreamly. ID

s e T BT
o SRTAARRNAATETRE ™

The results of a significant difference test of the

should be -"’17""’_"“

mercury content with the confidence limit at 95 % showed
that the average mercury content in the different period of
an observation had a significant difference at the On-nuch

disposal site (F = 20.831, F = 1,90) but had insig-
calc. tab.
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nificant difference at the Nong Kham disposal site (F =
: calc.

1.702, F = 2.21). The significant difference in the
tab.

mercury level at the On-nuch disposal site may due to the
difference in the dilution effect that caused by the differ-

ent amount of rainfall, being lower in May than in July. The

Scheffe test showed that ed mean mercury contents

from station 1 in May gnificant difference
to stations 2-10 at_the ‘ war_ site. At the Nong
Kham disposal site e n}*;p:g“*yercury content in

: i ‘H;SQTHME stations 1 and 3,

» fvas-found the content of sta-
& A4

tion 2 from those of igha?d, 3 6 and 7 in August

at the 95 % level of ?ﬁb@“ e

W rede o\
;ﬂﬁfrf‘ %_‘nuarison to the Nong

station 2 had a sig

a significant dif{

Kham's results, it ¢&njbe scen the the mercury content
measured at the On-nuch digposaliisite were higher. This may

be caused by the y:;;.";;’.*_;:aﬁ:;:.::."_":.r:;::..::::.- of waste dumping
at the site, ' ‘ in the disposal
site's size, in the Pattern of livas of canal's sides commu-

nities. All ﬁﬂﬁe’}ﬁﬁﬁ?ﬁﬁqﬁﬁ findings that

mercury from Various sourcgs are leached bett r at the On-
e R RANFHAINGIG AR rte. e
correlatian test showed that the obtained mercury content
had a positive correlation with the obtained values of
alkalinity, conductivity and total solids. Although such a
correlation is interesting, it must be taken with caution
and .should not be concluded as such. In order to be useful
as an indicator, other independent factors must be thorough-

ly investigated.
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5.1.2 Cadmium

The cadmium contamination in all water samples from
both disposal sites were non-detectable since they were
lower than the detection 1imit at 0.03 ppm.

The water samples tale or measurements exhibited

pH values which vary'betweer ral and basic values.
According to Laws ( f’ 11 S u:ﬂ:!ﬂiﬂur the insolubility
of cadmium. In other Wwerc inder this pH condition cadmium
should be in an inge" / £orm ‘o1 H;urbed by suspended
materials and, fina \ also, noticed that
the total solid of gh was not too high
but relatively high thecinboudd \sfations. This may help
cadmium be better ad I.gh-=;. solid materials. If this
assumption is correct,:r- should be detected in the
underwater sedimen . gtody of Changpivarat
(1993) showed tha¥ she coul dfiun in the sediment

Jﬁ—nuch disposal site Einbound station- at
0.5 ug/g (d ﬁm m ncluded, here,
that there mﬁﬂ mt m sl.?jvi 0.03 ppm. in
water ,15 ﬁlaga of the
Bangko;?IJEErléiiiiﬂigﬂglzzﬁ[Zﬁ 3ﬂﬁEj

The permissible value of the cadmium content in the

only once at the

industrial effluent is less than 0.03 mg/L and surface water

quality class 4 is 0.005 mg/L, as ruled by the NEB.
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5.1.3 Manganese

The manganese content at the On-nuch disposal site
ranged from 0.01-1.84 ppm. (with mean range = 0.48-0.73
ppm.) in May and ranged from 0.24-2.88 ppm. (with mean range
= 0.59-0.83 ppm.) in July, for both inbound and outbound
stations (see tables A-1_and an appendix A page 107).

Manganese corits 'o% Nong Kham disposal

site ranged from 0.28-

: **-n-an range = 0.41-1.01
ppm.) in June a ) “:ﬁﬁaxk ppm. (with mean
range = 0.73-1.28 ‘ \\ bles B-1 and B-2 in
an appendix B page

Although, that some outbound

.
stations had a hi \\-ntent than those of
inbound stations, bul" e ce'was insignificant. It
is because manganase__:%idgg%f 2  found naturally, as
mentioned in pa V:"'—' ‘1 _-u-“-s;'-zsss, about 1000 mg/kg
in the earthcrusiﬂc -yﬁ. in surface water

in Europe and the gsn. In Thailand 0.082-18 mg/L of manga-

nese was foﬂ%%ﬁﬂlﬁ:ﬁing{}ﬂfj Mae-Hia solid

waste disposafusite in Chiqumai and the NEB f d manganese
conten: YRR FRENNAY VRITNDE a1
mg/L in ang Pakong River (as mentioned in part 2.4.2. of
chapter 2). So, the detected manganese content from the
Bangkok solid waste disposal site is not surprisingly simi-
lar to the manganese content in various sources of natural

u_.'&tarways.
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The maximum acceptable level of manganese in the
standard for industrial effluent is 5.0 mg/L where all of
observed samples are not exceeded that value but some of
them exceed the surface water quality class 4, where the
acceptable value of manganese content is 1.0 mg/L.

The results of a significant difference test showed

that a different period of an vation had an insignifi-
cant effect on the averag @ng&nese content in

water both at the am disposal site,

under the level o the On-nuch dispos-
al site, a sign e mean manganese
content in water ueen each observation
station was not f disposal site, the
difference of the tént between station 3
and station 7 in n &tations 1 and 6 and
stations 1 and 7 in A d significant under the
level of confid ;m"=m=_1' taken showed no
correlation betwﬁﬂ de alkalinity, con-

ductivity, temperatyre and tota solids.

ﬂo%a&i’a n}/| &4 ﬁ%ﬁﬂsﬁ] chtehit in vater and

sediment are own in tablegs 5-3 to _5-4.

Eﬂlﬂ;‘g W DIAAAAANHINLL, e o

receptor

The mean temperature at inbound stations are not
different from outbound stations and from 'natural mean
temperature. The variation of the observed temperature may

be influenced by the different time of observation and the



Table 5-3 The comparison of mean manganese content in water

and sediment at On-nuch disposal site.

. ) MONTH
MAY JULY
water sediment water sediment
STATION (ppm) (ppm} (ppm)
1 0.68 250 ) 0.83 371.3
2 ; . 130.9 0.81  321.3
3 0. 54 g 0.71 211.3
4 : b8 A 0.66 202
5 0.64 287.3
6 0.68 209
7 0.59 338
8 0.58 267.3
g 0.62 318.7
10 0.62 333.3
Table 5-4 The compay =“-_ Mean mpanganese content in water
: and sediménta ¢ an disposal site.
AUGUST
water sediment ———————J/water sediment
STATION (P X (ppm) (ppm)
l M 5
1 ?2 ~ M 1.279  415.9
2 D 965 3 .77 726.2
3 293.5
U A Aanengs:
5 762 410.2
0.62 0.735 180.8

aﬁqaaﬁimlﬁmfawmﬁ‘a

191.2
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sunlight radiation. The dark colour of leachate in a 'storage
pocl can help heat absorption as well as the product of the
fermentation process so that the temperature in the storage
pool was little raised up. The observed temperature was not

too high to render any effect on Heavy metals mobility.

All observed p ; 1 within a neutral range
and in some cases had enc basic. The higher pH

——
achate storage pool and

value was found i
this may be ca leaching ¢ various Kkinds of

the highest wvalue .

of pH obtained st sermissible pH range

for surface wate is mentioned in table

2_5 . \\I
The dissolved oxXi Ji*‘ for all outbound stations

LN
varied between mod L vifile almost of in-

bound observaticms é“!gun dissolved in

water. The NEB haiﬂruled the e sf&ndﬁld of DO in surface

vt e LTINS
AR\ WD 7h (L i 131013) s

It was found that the conductivity values of the

inbound stations were 10 times higher than those of the
outbound stations. This occurrence tends to confirm the
assumption that there are various kinds of element with

various quantities leached from the dumping vard. The con-
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ductivity can reflect roughly on free ion content in water
phase and it may influence on the adsorptability of contami-

nating ions on suspended particles.

The alkalinity in all inbound stations were within 3

digits range while all autbound stations were only 2 digits

# d stations were, approxi-

outbound stations. It

range. The alkalinity a
mately, 30 times h
was noticed that the _ »1'~=~ at station 3 at the

-

‘ttle™ higher than other
1\\x

e eriod of" observation which
--.'\\1»\

\\ ation served as a

Nong Kham dispos
outbound statio
might be caused k
secondary leachategtrege tor. “Althc here is no alkalini-
ty standard for watgr 1 e value of alkalinity
may result in a bette ‘dcid-neutralizing proc-
ess on those water courses. I also, give some compli-

cations on any ;i SWwaLel 4

The biocﬂlmical oxygen demand QLOD ) at both sites

at outboundﬂtﬁ%’%%ﬁ%@rﬁ%ﬂ%l to slightly

high while a tha inboundystation was high. noticed
omt ARARIN DN WA B e
little hggher BOD value than other downstream stations. The
high vdiue of BOD in this case may be caused by the drainage
of high BOD leachate as well as the domestic effluent from
canalsides residences onto the waterway. It was noticed,
also, that at the station 1 of the Nong Kham disposal site

had a lower BOD than that of other stations which was con-
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trary to any expectation since the station 1 was inside the
disposal site. In this case it was.thought that the surface
runoff drained onto the Klong Charoensuk at this station,
and the lesser density of canalsides residences than along
the canal banks outside this disposal site, may be responsi-
ble for the lower BOD-values at this station. When we deter-

ndard for surface water

quality class 4 as rule } (< 4.0 mg/L), it was

discovered that all G&EHlEm e m:at standard wvalue.

However, when we compa@etis il qiﬁk EB'S industrial effluent
r

standard, where permis:

50 mg/L, almost all
7 \\k\\

of them were accep - both inbound sta-

tions and stations

measured in June.

1d 4 '1 \\‘\ am disposal site
4 | e

nm“ '\\
e

WA

The chemical’ okv@en demand (COD) in all outbound
stations were norma i | high while the COD in
inbound stations? Tj—“ﬁ"—“---w ' ely. 10-20 times

higher than outbtiburnd vy, the COD value

IF
‘ ]
should be 3-5 timeg higher tha the BOD value., But in the

work ramrte@ﬂé‘ﬂg wmiﬂﬂjﬂins. was 10-20
"#’W Taats R AT

portion o the number of the chemical components in the
water courses. Hence, in this case it can be reasoned that
the leachate from the solid waste disposal site must contain
a high number of chemical components. The high difference of
BOD:COD ratio will strongly govern the choice of the waste-

water treatment system where the non-biotic or semi-biotic
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systems may be more appropriate to this wastewater character
than a fuil biotic systems. There is no effluent standard
control on COD-value .at all.

The solid content in water, be it in suspended or
dissolved forms were'found ranging from normal to moderately

high in all outbound stations and very high in inbound

ruled by the NEB on suspende

stations. The exact value of €, ,s0lid content in water was
@ by using the term “up

to dilution", and on. disSsSSlved Mindustrial effluent

o

standard) as less nbound and adjacent

stations in both sitg sl -d solids in exceed-

ing value of the sif H\especially in the

suspended form, can #@icf ‘ ‘QP site for any free

ions or particles,’ ti€ solid content means

the very effective re maafJ_kﬂl:f heavy metals contaminants
P :

from water which carry & forms of settled solids

or sediment.

X

'ﬁ mentioned parame-

v}_ .
It can obvfﬁu-

ters above, can be qped to evaluate the present environmen-

tal conditionﬂéulﬁl i}&ﬂuﬁeﬂ{}@u‘ﬁ &}q ﬂe‘jﬂrainage recep-

tor. The leacﬂhte had a low water uality in Qath physical
and chthﬁ q%ﬂ:ﬂ i mwa@wqﬁlgontent of

heavy me als -mercury, cadmium and manganese- in the lea-
chate were far from acceptable for draining onto the public
waterway. If it is unavoidable and have to drain to the
public waterways, it must be treated by any available meth-
ods to improve the water quality until it meets the permis-
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sible range of industrial effluent standard or natural water

" quality.

The aquatic environment conditions of the surround-
ing of both solid waste disposal sites were varied from fair
to poor when compared with the standard of the surface water

quality class 4, as ruled by the NEB. Some were affected by

the leachate from the dg-'~I
wastewater. The wate f'*: : public waterways is
believed to be not mué ere found in this
work, although the iined onto them. It
is, fortunately, | amination in the
public waterway, fgér the ;n;t '} t give any criti-
cal effect. Technicg af, the natural water
quality is so poor tg -.-"éf' £on any| démestic purposes, but
due to the lack of cl ir sources people still
have to use and take ;“f?i.; ,' his is worth raising

the serious inte 'E;:erned.

2
ﬂ‘lJEl’J“ﬂWlﬁWEl']ﬂ‘i

ammn‘im UAIAINYIA Y
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