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Abstract

In this research, some physicochemical properties and lead (Pb), mercury (Hg) and cadmium
(Cd) concentrations of the thirty-two sea water samples from Tanintharyi coastal zone in Myanmar
were determined and ‘compared with accéptable levels of international and ASEAN standards. The
average dissolved oxygen (DO) and total suspended solid (TSS) values were found to be 5.46 ppm
and 7.06 ppm, rcspcctwely These values were lower than the acceptable levels for aquatic life
protection. The concentrations of ammonia nitrogen (0.031 ppm), nitrite nitrogen (0.026 ppm) and
orthophosphate (0.025 ppm) were under the acceptable levels of ASEAN and other countries. It can
be deduced that the studied regions are not cutrophicated with nitrogen and phosphorus species.
Average concentrations of Pb, Hg and Cd were found to be 5.64, 0.65 and 1.95 ppb, respectively.
These values (except Hg) were lower than the acceptable levels of ASEAN.
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Introduction

This rescarch work is a part of the rescarch
project of BOBLME (Bay of Bengal Large
Marine Ecosystem). The BOBLME covers
3.8 million sqgkm of sca arca. The countrics
involved - Bangladesh, India, Indoncsia,
Malaysia, Maldives, Myanmar, Sri Lanka and
Thailand. Over 400 million, people live in the
Bay of Bengal Arca. To implement the
BOBLME projcct, there are four Components
which composed of 16 Subcomponents. A key
arca under project Component 4 deals with
coastal pollution loading and water quality
criteria, more specifically, the development of a
regional collaborative approach to identifying
‘important coastal water pollutlon issucs and
to develop remedial strategies (Subcomponent
4.2) [1]. To fulfill it, studies on some
physicochemical propertics of sea water samples
from Rakhine, Decltaic and Tanintharyi coastal
zones in Myanmar have been carried out since
June 2010. The Tanintharyi coastal area is the
longest coastal zonc of Myanmar and it covers
south of the Gulf of Mottama (Martaban) up to

the mouth of Pakchan River. Since August 2010,

samplings in Rakhine, Deltaic and Tanintharyi
coastal zones have been carried out scasonally
and annually for timc serics analysis and
experimental works arc on-going process. It can
be expected that detailed assessment of sca water
quality of Myanmar may be accomplished during
coming yecars. This paper concerned with the sca
water samples only collected in between August
2010 and January 2011,

Materials and Methods

In this work, thirty-two sca water samples
from Dawci and Mycik regions in Tanintharyi
coastal zonc werc collected - and  their
physicochemical propertics were  determined.
The sca water samples were collected at 5 meter
below the surface through a water sampler. The
dissolved oxygen (DO), water temperature and
pH were mecasured immediately after sampling.
The sca water samples were kept in polycthylene
bottles, which were alrcady cleaned by soaking in
5 M HCI for more than three days and washing
with distilled-deionized water thoroughly before
use. Table 1 showed the sampling locations of
sca water samples. Figurc 1 is the map of
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sampling locations. Ammonia nitrogen (NH;-N)
and nitrite nitrogen (NO,-N) concentrations were
determined by Intergovernmental Oceanographic
Commission (IOC) methods [2]. Orthophosphate
(inorganic  phosphate) concentrations and
total suspended solid (TSS) were determined
spectrophotometrically by using the bismuth-
phosphomolybdate complex method [3] and by
filtration with pre-weighed 0.45 um, respectively.
Chlorophyll a was extracted using 90% acetone
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and measured spectrophotometrically according
to literature [4]. Metal (Pb, Cd and Hg)
concentrations were determined by using Perkin
Elmer atomic absorption spectrophotometer
(Analyst 800) using manufacturer’s
recommendations. The detection limits are 0,199,
0.763 and 0.479 ppb for Hg (hydride generating),

Pb (graphic fumace) and Cd (graphic furnace),
respectively.

Table 1. Sampling locations and sampling dates of sea water samples

: Sampling location Sampling : Sampling location ‘Sampling
S:::gg::g Longitude‘g Latitude Date Sz::{;g:g Longitude Latitude Date
(E) N) (E) (N)
Tanintharyi coastal zone (i) Dawei Region
1 1 97°56'13.6"° 14°9'14.5""  15.8.10 17 97°55'15.1" 1351101 -39.10
2 97°58'34.1"" 14°11'124"" 15.8.10 18 97°55'04.7"" 14°11'37.8" 3.9.10
3 98°40'9.2°"  11°409.2"" 15.8.10 19 98°27'34.1"" 12°26'22.1"" 28.10.10
4 97°57'46.5"" 14°6'28.9”"  16.8.10 20 98°35'29.2"" 12°32'49.5"" 28.10.10
5 98°43'12.8"" 11°57'11.4"° 16.8.10 21 98°36'41.1"" 12°2'11.2""  28.10.10
6 98°36'7.2"" 11°469.2” 16.8.10 22 98°43'13.4°" 11°40'20.0"" 1.1.11
7 98°2934.8"" 11°51'29.8"" 17.8.10 23 98°28'12.8"" 12°27'24~ 2.1.11
8 98°30'49.8"" 11°31'50.8"" 17.8.10 24 98°36'33.6"" 12°2°14.6" 3.1.11
9 98°38'14.5"" 11°44'36.3"" 18.8.10 25 98°27'134" 12°267322 3.1.tb
10 98°2824.6°" 12°54'9.1” 18.8.10 26 98°2812.9"" 12°10'30.5" 4.1.11
11 98°43'12.8"" 11°5711.4"" 18.8.10 27 98°3319.5™ 11947"13:6™ S:k.l1
(i) Myeik Archipelago 28 98°4831.8"" 11°2834.7" 6.1.11
12 98°54'28.9"" 12°27°49.1"" 18.8.10 29 98°3821.4"" 11°44'28.9"" 15.1.11
13 98°27'13.2"° 12°26°32.5" 18.8.10 30 98°34'21.9"° 11°50'39.4" 15.1.11
14 98°37'24.0"" 11°51'41.5"" 19.8.10 31 98°41'33.6"° 12°11'14.6" 16.1.11
15 08°33'36.4"" 12°21'49.1""  20.8.10 32 98°43'46.1°° 11°57'36.9" 17.1.11
16 98°30'33.9"° 11°31'45.6"" 20.8.10
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Tanintharyi coastal zone

(b)

Figure 1. Locations of the sampling arcas in (a) Dawei region (b) Mycik archipeldgo
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Results and Discussion

. Average chlorophyll a concentrations were
found to be 1.51 and 1.22 mg/m’ in the Dawei
- region and Myeik archipelago, respectively.
Average concentrations of TSS, NH;-N, NO,-N,
and phosphate were 7.48, 0.033, 0.027, and 0.027
ppm in Dawei region and 6.84, 0.029, 0.025, and
0.024 ppm in Myeik archipelago, respectively.
Therefore, Dawei region showed higher
concentrations than that of Myeik Archipelago.
The NH;-N, NO,-N, phosphate concentrations
were under the acceptable levels of ASEAN and
other countries [5]. It can be deduced that the
studied regions are not cutrophicated with
nitrogen and phosphorus species.

Low concentrations of organic matter
can be found in sea water naturally. The
sewage, excess nutrients from agriculture and
aquaculture, chemical fertilizer residue,
persistent organic pollutants from pesticide
residuc and used houschold materials like
plastic bags, medical wastes, cxcreted
pharmaceuticals, etc. may organic components
of land-based source for coastal pollution in
Tanintharyi coastal zone. Pb, Hg and Cd

concentrations in Dawei region were in the
range of 6.1 to 8.4 ppb, 0.8 to 1.7 ppb and1.2
to 5.8 ppb, respectively (Table 2).Pb, Hg and
Cd concentrations in Myeik archipelago were
in the range of 1.1 to 7.7 ppb, 0.0 to 1.6 ppb,
and 1.1 to 5.7 ppb, respectively. Among three
metals, Pb is highest and Hg is lowest.
Moreover, concentrations of three metals in
Dawei region were slightly higher than that
in Myeik archipelago. Relatively higher
concentrations of three metals in Dawei region
may related with industrial waste water from
ore mining and processing factories in the
region. Average concentrations of Pb, Hg and
Cd in Dawei region were 7.55, 1.39 and 2.74

. ppb, respectively. Average concentrations of

Pb, Hg and Cd in Mycik archipelago were
5.50, 1.07 and 1.95 ppb, respectively. These
values arc lower than thc ASEAN acceptable
levels cxcept for Hg. However, Hg
concentration is lower than acceptable levels of
other countrics. Table 3 mentioned'the general
acceptable levels of heavy metals: for marine
cnvironment. It can be scen clearly that the
levels arc different from each other and there is
N0 CONsensus.

Table 2. Some physicochemical propertics and heavy metal concentrations of sea water samples

Heavy metal (ppb)

T e 1% Wk MGl Seite Dligile st
Tanintharyi Coastal Zone (i) Dawei Region
| 578 744  0.043  0.031 0.024 2.41 T s 12
2 6.12 601  0.043 0023 0.028 2.01 §2 14 24
3 502 795 0.0260  0.021 0.023 1.28 g1 14 T 14
4 501 744  0.037  0.048 0.018 2.26 it A o S
5 506 701 0027 0.020 0.016 211 7 I A
6 514 734 0.025 0.022 0.026 1.89 o E A
524 707  0.032 0020 0.025 1.54 78 0K 48
514 711  .0.061 0.028 0.027 1.79 61 16 38
506 g.12  0.021 0,036 0.043 0.47 84 1.1 1.5
10 500 834  0.025 0.030 0.029 0.34 69 1.5 29
1 5.01 g49  0.028  0.019 0.035 0.56 76 1.3 2l
(ii) Myeik Archipelago
12 510 648 0028 0021 0.021: 1.74 i 1d 1.3
13 506 743 0037 0.029 0.022 1.54 59 14 T4
14 514 663 0030 0012 0.022 2.01 4 12
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Table 2. Some physicochemical properties and heavy metal concentrations of sea water samples

Samplin TSS NH;-N NOpN Phosphate Chlorophylla  Fie2vy metal (ppb)

saton” (DO pm) Gom) Gem)  Gem)  (mgm)  —poonens iPP"S: ;
15 498 621 0.040 0.020 0.022 1.77 54 05 12
16 500 604 0042 0023 0.021 1.45 54 14 14
17 504 627 0037 0.021 0.023 1.38 39 08 24
18 504 624 0.028 0.033 0.032 1.74 7% 05 28
19 321 789 0017 0.017 0.020 1.77 70 18 23
20 523 623 0024 0014 0.027 1.49 s S ¥ 1.2
21 523 656 0032 0.026 0.020 1.80 s& 13 53
22 545 581 0033  0.020 0.035 1.55 47 09 14
23 6.12 68 0021 0021 0.020 1.79 25 IS5 1
24 6.12 637 0016 0040  0.023 1.49 27 (S U S % 3
25 6.16 856 0036 0.040 0.033 0.14 38 16 232
26 683  7.09 0041 0.028 0.014 0.39 I.I ND 20
27 6.0l  gi11 0.033 0030 0.027 0.77 39 1.1 1.7
28 6.11 7554 0029 0021 0.022 1.01 61 06 1.9
29 6.90 636 0016 0010 0.012 0.84 79 408 03
30 564 7,11 0034 0.030 0.026 0.40 &3 1.5 1.7
31 532 736 0031 003! 0.028 0.21 74 04 LS5
32 514 649 0011 0.035 0.029 0.35 54 186 27

Table 3. General acceptable levels of heavy metals for marine cnvironment

Country Hcavy metal content (ppb)
Hg Pb Cd
Australia <l.0 <1-7.0 <(.5-5
ASEAN 0.16 8.5 10
India 1.0 1.0 1.0
Kenya 5.0 10 10
New Zealand <1.0 <170 <055
Philippines 2.0 50 10
United States 1.8 210 42

Conclusions

According to data obtained, the studied
regions are unpolluted with nitrogen and
phosphorus specics. Highest chlorophyll «
concentration was found as 2.41 mg/m’ in
sampling station 1 (sampling datc 15.8.2010),

- whereas lowest concentration was  found
.as 0.14 mg/m’ in station 25 (sampling

date 3.1.2011). In general Pb, Cd and Hg

008-AWPC

concentrations were under acceptable levels.
Concentrations of the three metals in Dawei
region were slightly higher than that in Mycik
archipclago. For both rcgions, Pb is highcst
and Hg is lowest. One of the most important
threats' to the hcalth and productivity of
the BOBLME tegion is pollution from land-
based sources [6]. Human activitics arc
causing scrious  cnvironmental pollution/
degradation and arc threatening the sustainable
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management and health of the BOBLME

region. To identify the pollution hot spots in

Myanmar coastal regions and to perform
remedial strategy for pollution hot spots are
on-going process.
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