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Abstract

Batur Lake located at Kintamani district, Bangli regency is the biggest lake in Bali that is very important
as water stocking for Bali area. Collecting samples at 50 substations was done from June up to October
2009. Temperature value at Batur Lake varied of 23.00 °C - 25 °C with average of 23.88 °C. The water
clarity was around 1.58 - 2.90 meter with the average of 2.32 meter. The average value of water quality
of BOD, and COD were 3.817 ppm and 6.333 ppm respectively. The average content of ammonia was
0.4545 ppm and for Sulfide was 0.0009 ppm. The nutrient content in Batur Lake is that nitrate value
varied of 0.0174 - 3.6070 ppm with average of 1.1498 ppm. Phosphate content was from no detection up
to 0.3610 ppm with the average of 0.1242 ppm. Heavy metals, the average content of Cd, Pb, Cu and Fe
were 0.0038 ppm, 0.0023 ppm, 0.0055 ppm and 0.0428 ppm respectively. There is a strong positive
correlation between COD and BOD, that the higher content of the COD the higher BOD, content as well
with correlation value of R* = 0.927. The ratio value between COD and BOD, (COD/ BOD,) varies of

1.061 — 12.163 with the average value of 2.492 + 1.909.
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1. Introduction

Batur Lakelocated at Kintamani district, Bangli
regency is the biggest lake in Bali that is very
important aswater stocking for Bali area. Besidesas
a water stock for Bali, Batur Lake has strategic
meaning and very vital to support human live at
villages surrounding Batur Lake. Various human
activities base on lake resources has been devel oped
intensively e.g. fishing, fish culture, horticulture,
tourism, transportation and recreation.

Part of Batur L ake areasthat has specific activity
and a bit different between them is Kedisan Village
which has been used as a boat harbor crossing the
laketo the Trunyan Village and also asan agriculture
area. A lot of boats floating and at the agriculture
sites grow red onion. Other part is Abang Village
with the topography more flat, thereis an intensive
agriculture activity with growsvariousplants. Some
of the plants are red onion, chili and tomatoes.
Trunyan village is a dense population that various
activitiesmixing in therelike boat, fish cultureusing
floating net, agriculture with red onion and big chili
etc. At ToyaBungkah Villageisatourism areathat a
lot of hotels. There are also fish culture activities

and agriculture with tomatoes as the most plant
growing. Then, Bumbung Klambu Villageisthearea
for central fish culture activity using floating net
system. Intheflat coastal areaof Bumbung Klambu,
local people grow vegetable plants like cabbage.

With that condition, it look that surrounding of
Batur Lake has various activities and a lots of land
use changing recently. In some areas have been
used as a settlement, agriculture and other
exploitation activities. Uncontrolled land use
changing especially at close to the lake's beach has
caused high volume of pollutant enter to the Batur
Lake. Some of them are kind of nutrient especially
nitrogen and phosphate. High intensity of using
organic and inorganic fertilizer has caused the
nutrient content in Batur Lake getting higher. Base
on phosphate content, from the recent research result
showed that Batur Lake has been categories as
eutrophic lake. Whatever the category, the
eutrophycation threaten at Batur Lake is getting
worried.

Theother side, Batur Lakeisalakethat noinlet
and outlet. The water sources only depend on the
catchment area surrounding Batur Mount that has
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the form of big bowl. Thiswill be different with
other lakesthat haveriversto flow water to thelakes.
With the condition that has no outlet, theimplication
isthat all things will be trapped in Batur Lake and
can not move out from the water body so it will be
accumulated in Batur Lake include nutrient, waste,
pollutant and sedimentation.

Research about characteristic of water quality
in Batur Lake is the only one among others
approaches to find the key parameters in order to
predict the level of eutrophycation in Batur Lake.
This is because the threaten of eutrophycation in
other lakesin Indonesia, for example, some of them
haven’t been maintained because of high speed of
sedimentation so the function of the lakes to patch
water and to support the natural aguatic ecosystem
will be destroyed.

Theaim of thisresearchisto find out thewater
quality parameters that the level has been passed
over the requirement and to find the correlation
between parameters measured.

2. Materialsand methods

Collecting samples have been done from June
up to October 2009 in Batur Lake, Kintamani Distric,
Bangli Regency, Bali Province (Figure1).

Choosing of research stations in Batur Lake
was based on the differences of activities
characteristic at each location. There are 5 (five)
stations sel ected for collecting the samples namely:
a Stationl thelocationisat Kedisan Village.
This area is a place/harbour to
crossthelakewith alot of boats
and also aplace for agriculture.
the location is at Abang Village.
Thisareaisaplacefor intensive
agriculture.
thelocationisat Trunyan Village.
Thisareaisaplacefor settlement.
the location is at Toya Bungkah
Village. Thisareaisaplace for
tourism and thereisbuilt alot of
hotels.
the location is at Bumbung
Klambu Village. Thisareaisa
place for fish culture using
floating net system.

b. Stationll :

c. Stationlll :

d. StationlV:
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Figurel. Map of Research L ocation in Batur L ake, Kintamani Distric, Bangli Regency, Bali Province
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In each station, it was selected 10 substations
for collecting water samples so in total there are 50
substations. Samples were collected and were
brought to Analytic Laboratory of Udayana
University for further analysis.

There are 14 parameters measured namely
temperature, water clarity, pH, oxygen content, BOD,,
COD, nitrate, ammonia, phosphate, sulphide,
cadmium, lead, copper and iron.

3.  Result and Discussion

3.1 Result

The locations of 50 points collecting samples
were recorded for their coordinate as shown in
appendix 1. The averagetemperaturevalueat Batur
Lakewas 23.88 °C. The minimum temperature was
23.00°C andthemaximumwas25°C (Table 1). Figure
2ashowsthat water temperature condition at station
| and V were significantly lower than that in other
stations. The highest temperature tends to be at
station 1V, athough in fact there are no significant
different with that in station I1.
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Tablel. TheResumeof water quality valuefrom
50sampling sitesat Batur Lake

No. Parameter Maximum| Minimum | Average
1 [Temperature (°C)| 25.00 23.00 23.88
2 |Water clarity (m) 290 158 232
3 |pH 846 8.00 821
4 10xygen (ppm) 7400 5.000 5.884
5 [BOD, (ppm) 8.720 0.245 3.817
6 | COD (ppm) 10.051 2120 6.333
7 [NO,-N (ppm) 3.6070 00174 | 1.1498
8 [NH_-N (ppm) 0.8620 0.0850 | 0.4545
9 | PO4-P (ppm) 0.3610 ndt | 0.1242
10 |H,S(ppm) 0.0016 ndt | 0.0001
11 [Cd (ppm) 0.0060 0.0010 | 0.0038
12 | Pb (ppm) 0.0040 ndt | 0.0023
13 [ Cu (ppm) 0.0090 0.0010 [ 0.0055
14 | Fe (ppm) 0.1080 0.0150 | 0.0428
Note : ndt = no detection
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Figure2. Water quality characteristicat station | and V: (a) temper ature, (b) water clarity, (c) pH,
and (d) oxygen.
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The average water clarity value at Batur Lake
was2.32 meter. The minimum water clarity was1.58
meter and the maximum was 2.90 meter (Table 1).
Figure 2b shows that the water clarity condition at
station Il tends to be the lowest among others
although no significant different with that at station
IV. Butif it wascomparedto that in station I, Il and
V, the water clarity condition at station Il was
significantly different. Then, the average value of
pH was 8.21. The minimum pH was 8.00 and the
maximum was 8.46 (Table 1). Figure 2c shows that
only pH value at station Il (Abang) was significant
higher than that in station VV (Bumbung Klambu).

For oxygen, the average value was 5.884 ppm.
The minimum oxygen value was 5.00 ppm and the
maximum was 7.400 ppm (Table 1). Figure 2d shows
that the lowest oxygen value tends to be at station
I11 but no significant different than that in station 1.
Oxygen value at 1V shows that the oxygen value
variation among replicates (five times) has low
differences so the standard deviation is low too.
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Biological oxygendemand (BOD,), however, the
averagewas 3.817 ppm. The minimum BOD, value
was 0.245 ppm and the maximum was 8.720 ppm
(Tablel). Figure 3ashowsthat thereisno significant
different of BOD, valueamong stations. The average
COD value at Batur Lake was 6.333 ppm. The
minimum COD was 2.120 ppm and the maximum was
10.051 ppm (Table 1). Figure 3b shows that COD
value among stations has no significant different.

For the nutrient content like nitrate, the average
valuewas 1.1498 ppm. The minimum nitrate content
was 0.0174 ppm and the maximum was 3.6070 ppm
(Table1). Figure 3c showsthat nitrate value among
stations has no significant different. The average
ammoniacontent at Batur Lakewas0.4545 ppm. The
minimum ammonia value was 0.0850 ppm and the
maximum was 0.8620 ppm (Table 1). Figure 3d shows
that thereisno different of ammoniacontent among
stations significantly although tends the highest
valueat station VV (Bumbung Klambu) where alot of
floating netsfor fish culture available.
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Figure3. Water quality characteristicat station | and V: (a) BOD, (b) COD, (c) nitrate, and
(d) ammonia.
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Theaverage content of phosphate at Batur Lake
that was 0.1242 ppm is much lower than nitrate
content. The minimum phosphate content was no
detection and the maximum was 0.3610 ppm (Table
1). Figure 4a shows that there is no different of
phosphate content among stations significantly
although tend the lowest content at station | which
al no detection. The average sulphide content at
Batur Lakewas0.0009 ppm. The minimum sulphide
valuewas no detection and the maximum was 0.0016
ppm (Table 1). Figure 4b shows that thereisno so
different the value among stations.

For the heavy metalslike cadmium, the average
content at Batur L akewas0.0038 ppm. Theminimum
cadmiumwas0.0010 ppm and themaximumwas 0.0060
ppm (Table 1). Figure4c showsthat thevalueamong
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station has no significantly different. The average
of lead content at Batur L ake was 0.0023 ppm. The
minimum lead content was no detection and the
maximum was 0.0040 ppm (Table 1). Figure4d shows
that lead content among stations has no significantly
different.

The average copper content at Batur Lake was
0.0055 ppm. Theminimum copper content was0.0010
ppm and the maximum was 0.0090 ppm (Table 1).
Figure 4e showsthat copper content among stations
has no significantly different also. Then the average
of iron content at Batur Lake was 0.0428 ppm. The
minimum iron content was 0.0150 ppm and the
maximumwas0.1080 ppm (Table1). Figure4f shows
that the lowest iron content tends to be at station
Il

b)

0.0016

Sulfide distribution among stations

0.0014

0.0012
0.001 = =

0.0008
0.0006
0.0004 jTE
0.0002

o

d) Lead distribution among stations

ppm

0.0045
0.004
0.0035

0.003 I
£ 0.0025 1 - .
S o002z {4

0.0015 +— ] 1

0.001 +—

0.0005 +—

0 . - . +
1 I m Y v
Station

f) Iron distribution among stations

0.09

0.08

0.07

0.06
£ 0.05
2 0.04 T 1]

[

003 |
0.02 1
0.01 A

0 . -

1 Il [1] v v
Station

Figure4. Water quality characteristicat station | and V: (a) phosphate, (b) sulphide, (c) cadmium,
(d) lead, (€) copper, and (f) iron.
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Thereisastrong correlation between COD and
BOD, at five station of Batur Lake. Thecorrelation
is positive that the higher COD content the bigger
BOD, valuewiththe correlation value of R*=0.927
(Figure5). Theratio value between COD and BOD,
(COD/BOD,) varied of 1.061—12.163withtheaverage
of 2492+ 1.900.

3.2 Discussion

Water quality condition at Batur Lake is
depends on diluted components in the water such
as living organisms, matters, energy or other
components. Furthermore the living organisms at
Batur Lakefor their growth and devel opment mostly
dependsonthewater quality it self. Beside, theway
of live for living organisms in the lake will be
influenced by water quality dynamic as a result of
organism’s activities and changing dynamic of
oxygen content, pH and diluted organic substances.

metabolism pattern of the aquatic life. At the higher
temperature, the metabolism process on the organism
alsoincreasesand viceversa. If metabolism process
go faster at agquatic life so the growth will be also
quicker. Water temperature will also influence the
microorganism activities in term of decompose
organic substances which is the higher of
temperature the microorganism activities which
causeof diluting oxygen consumptionwill be higher.

Aquatic organisms like phytoplankton from
diatom will grow optimum at the temperature of 20—
30 °C while phytoplankton from phylum of
Chlorophyte prefer higher temperature at about 30 —
35°C. Generally, optimum temperature variation for
the growth of phytoplankton in watersisabout 20 —
30°C (Haslam, 1995). Whereasfor tropical fishes,
the optimal temperature for their live is at the
temperature over 25°C (Stickney, 1979).

The average water clarity at Batur Lake was

The correlation between BOD; and COD
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Figure5. Thecorrelation between BOD, and COD at fivestationsof Batur Lake

Thetemperature at Batur Lakevaried of 23.00 -
25 °C with the average of 23.88 °C (Table 1). Water
temperaturein the lake will depend on some factors
like latitude, altitude, season, time in a day, air
circulation and cloud cover. Atlow latitude and low
altitude, water temperature tends to warmer
compared to at higher latitude and higher altitude.
Batur Lake area is situated at mountainous area of
1000 m above sea level so it has cold weather. The
water temperature will be no different with the air
temperature.

Water temperature condition will influence

2.32 meter. Theminimumwater clarity was 1.58 meter
and the maximum was 2.90 meter (Table 1). When
this research was done, water condition in the lake
look greenishthat indicates of water clarity wasmore
impacted by the availability of phytoplankton rather
than by suspended matters and diluted substances.

The level of water clarity constitute of water
trangparency level which visually measured by secchi
disk. Water clarity isimportant becauseit will show
the level of productive water column (eutrophic
zone) inthelake. Water clarity valueisrecorded in
meter unit, which the value depend upon of weather
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condition, time of measurement, turbidity, suspended
solid content in waters. Water with high water clarity
mean that it was low content of suspended solid.
Decreasing of water clarity can be caused by high
productivity of phytoplankton. At Batur Lake, the
water clarity value was mostly related on the
availability of planktonin thewater.

The average oxygen content was 5.884 ppm.
Theminimum oxygenwas5.00 ppm and themaximum
was 7.400 ppm (Table 1). Water condition at Batur
Lake, particularly at station I11 (Trunyan) has oxygen
content relatively lower than that at other stations.
According to Effendi (2003), alakewith averagewater
temperature of 25°C, generally hasdiluting oxygen
content of 8mg/l. Moreover for optimum fisheslive,
the minimum oxygen content is 5 mg/l. In the
condition when oxygen content isvery low (below 3
mg/l) it is very dangerous for living organisms to
live in waters. Then the differences of diluting
oxygen content in waters, mostly is influenced by
photosynthetic process intensity of phytoplankton
rather than by turbulencefactors. Especially at Batur
Lake, because the measuring was done in the day
time so the oxygen content was depend on the
availability of phytoplankton.

The level of oxygen content in a lake is
depending on the balancing between the supply and
demand. Dissolved oxygen in water comes from
atmosphere oxygen, diffusion process and from
photosynthesis result of aquatic plants. Some of
the demand are for respiration of aquatic animals
and plants, for decomposition process of organic
compound by micro organisms biologically. Then
demand of oxygenisfor inorganic chemical reaction
processes. Another thing to influence the dissolved
oxygen in water is local temperature and altitude.
The higher on temperature the lower dissolved
oxygen content. Moreover the higher local atitude
the lower also dissolved oxygen content.

Theaverageof BOD, valuewas 3.817 ppm with
the minimum one was 0.245 ppm and the maximum
was8.720 ppm (Table 1). The BOD condition among
stations shows no significant different. Thismay be
because when the water samples were collected, it
was monitored that the lake water flow strong enough
because of wind so the water column become
homogenous.

BOD value is reflection of the organic level
content that can be decomposed biologically
(biodegradable). This organic matter can be fat,

protein, carbohydrate, glucose, aldehide, ester etc.
However, decomposition process on organic matter
of cellulose becomesrelatively slower.

According to Jeffriesand Mills (1996), natural
waterswill have BOD content around 0.5—7.0 mg/l.
Waters with BOD content above 10 mg/l will be
assumed that it has been polluted. Base on that
value, the BOD content at Batur Lake isstill below
level of polluted condition.

The average pH at Batur Lake was 8.21. The
pH minimum value was 8.00 and the maximum was
8.46 (Table 1). Asacomparison, water pH at station
Il was significantly higher than that at station V.
Station I1 it self issituated at Abang Villagewherea
lot of agriculture activities occur, meanwhile at
station V it is a lot of floating net for fish culture
done by local people.

The pH value will reflect the amount of
hydrogen ion concentration in waters. The
fluctuation of pH valuein watersismostly influenced
by the availability of carbonate buffer system in
those waters. The higher carbonateion (CO,*) and
bicarbonateion (HCO,") content so the buffer system
become stronger to keep pH value stable in waters.
Waters which have low pH value will increase the
toxicity of same gasescompoud inwaters. According
to Novotny and Olem (1994), mostly aquatic biotain
waters are sensitive to the changing of pH valueand
they prefer at pH value of 7—8.5.

The average nitrate at Batur Lake was 1.1498
ppm. The minimum nitrate content was 0.0174 ppm
and the maximum was 3.6070 ppm (Table 1). Nitrate
(NO,) isamain form of nitrogen in natural waters
and as amain nutrient needed by aquatic plants and
phytoplankton. Nitrateiseasy to dissolveinwaters
anditisvery stable. Nitrateis an organic nitrogen
compound that can come from nitrogen gases and
organic nitrogen (protein and metabolism product).
Organic nitrogen waste that entersto waterswill be
transformed into ammonia and then through
nitrification processit is transformed into nitrate.

The among others of main nitrate sources in
lake waters is from domestic waste and agriculture
waste. Nitrate compound in waters generally uses
for key parameter to measure the level of waters
productivity and to analyze the level of
eutrophycation. Oligotrophic waters (less
productive) have nitrate content of 0 — 1 mgl/l,
mesotrophyc waters (medium productive) have
nitrate content of 1 —5 mg/l, and eutrophyc waters
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(productive) have nitrate content of 5 — 50 mg/l
(Volenweider, 1969 in Wetzel, 1975). However, in
this research, there were no significant different of
nitrate content among stations observed in Batur
Lake.

The average ammonia content at Batur Lake
was 0.4545 ppm. The minimum ammoniavaluewas
0.0850 ppm and the maximum was 0.8620 ppm (Table
1). Thehighest of ammonia content tends to be at
station V where alot of floating net for fish culture
(Figure 5.16). The more of organic compound in
watersthe higher of micro organism’sactivitiesthat
mean the consumption of oxygen for organic
decomposition becomes higher and ammonia
content as aresult of that process will increase.

The main ammonia source in waters is from
organic nitrogen and inorganic nitrogen waste that
available in the soil and water that come from
decomposition of organic compound. Apart from
incoming waste volume, the availability of ammonia
in waters also depends on the water condition
particularly the oxygen content. If the oxygen
content high enough so the ammonia will be
converted into nitrate.

Ammonia is a toxic substance for aquatic
organisms but for some fishes, they have relatively
high sensitivity on ammoniacontent and some others
are very sensitive event at low level content of
ammonia. Fishes group of Tilapia, according to
Redner (1978) relatively sensitive on ammoniain
which at the ammonia content of 0.12 mg/| their
growth rate have been impacted.

Theaverage content of phosphate at Batur Lake
was 0.1242 ppm. The minimum phosphate content
was no detection and the maximum was 0.3610 ppm
(Table 1). At all substations, especially at station |
Kedisan the content was no detection. This maybe
all phosphate has been used by plankton for
development and growth so itscontent in Batur Lake
was very low. Even though as an average the
phosphate content at station V was the highest, but
looking from standard deviation of each stations,
there are no significant different among stations
(Figure5.18).

Some sources of phosphate in waters are from
decomposition of dead plants and animals, aquatic
organism’s excretion, weathering of mineral stones
and from incoming waste content of detergent.
Surface run off from agriculture area also give big
contribution for the phosphate content in waters.

Similar with nitrate, the concentration of
phosphate in watersis an indication of productivity
level and to monitor eutrophycation. According to
Boyd (1988), phosphate (PO,) content that be allowed
in drinking water is0.2 mg/l. Phosphate content in
natural waters generally at about 0.005—0.02 mg/I.
If phosphate content isover 0.1 mg/l, the watersare
categorized as eutrophyc one. Base on phosphate
content, some parts of Batur Lake have been
categorized of high productivity.

Theaverage sulphide content at Batur L akewas
0.0009 ppm. The minimum sulphide value was no
detection and the maximum was 0.0016 ppm (Table
1). Figure5.19 clear showsthat the sul phide content
was much higher at station V compared to others.
At station V, there are floating nets for fish culture.
Maybe the high source of sulphide comes from the
activities of those floating nets.

In waters, sulphur belts with hydrogen and
oxygen ions and one of them in form of sulphide
hydrogen (H,S). Sulphide hydrogen isformed from
organic decomposition at anaerobic condition that
often occurs at organic decomposition in mud
substrate.

If thereis no oxygen, sulphate havearoleasa
source of oxygen for oxidation process done by
anaerobe bacteria. In this condition, sulphate ion
will be changed into sulphiteion that formsabalance
with hydrogen ion to create sulphide hydrogen.

In natural waters that enough aeration,
commonly H,S cannot be found because it has been
oxidized into sulphate. 1n bottom watersthat content
alot of mud deposit, the sulphide hydrogen content
can be up to 0.7 mg/l, however at column water,
generally the content is only about 0.02 — 0.1 mg/|
(Effendi, 2003).

4. Conclusion

1) Temperaturevalueat Batur Lakewatersvaried
of 23.00°C - 25°Cwith average of 23.88°C. The
water clarity wasaround 1.58 - 2.90 meter with
the average of 2.32 meter. The value of pH
varied of 8.00 - 8.46 with the average of 8.21.
Thevalueof BOD_wasat rangeof 0.245 - 8.720
ppm with the average of 3.817 ppm. COD value
varied of 2.120 - 10.051 ppm with the average of
6.333 ppm. The content of ammonia was at
around 0.0850- 0.8620 with theaverage of 0.4545
ppm. Sulfide content varied from no detection
upto 0.0016 ppmwith the average of 0.0009 ppm.
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2

3

Thenutrient content in Batur Lakeisthat nitrate
vauevaried of 0.0174 - 3.6070 ppmwith average
of 1.1498 ppm. Phosphate content wasfrom no
detection up to 0.3610 ppm with the average of
0.1242 ppm.

Heavy metals content in Batur Lake was that
the average of cadmium was 0.0038 ppm with
the minimum content of 0.0010 ppm and the
maximum was 0.0060 ppm. Lead content on
averagewas0.0023 ppm. Lead minimum content
was no detection and the maximum was 0.0040
ppm. The average of copper was 0.0055 ppm
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Appendix 1. Location of water sampel collection in Batur L ake, Kintamani Bangli
Sub station Station
1 11 I v A%
(Kedisan) (Abang) (Trunyan) (Toye Bungkah) (Bumbung Klambu)
Al S: 08°16° 44,7 S: 08°16° 43,07 S:08°15° 0,57 S: 08°15° 04,17 S: 08°16° 28,6
B: 115°23° 15,57 E: 115°24° 33,0~ E:115°25° 30,17 E: 115°24° 02,47 E: 115°22° 54,67
A2 S:08°16° 45,17 S: 08°16° 46,6 S: 08°15° 07 S: 08°15° 04,7" S: 08°16° 30,97
E: 115°23°19,3” E: 115°24° 274 E: 115°25° 27,7 E: 115°24° 04,2 E: 115°22° 55,67
A3 S: 08°16° 44,27 S: 08°16° 41,7" S: 08714 58,77 S:08°15° 06,2 S: 08167 33,67
E: 115°23° 27,7 E: 115°24° 24,57 E: 115°25 24,17 E: 115°24° 06,2 E: 115°22° 57,77
A4 S:08°16° 43,27 S: 08°16° 40,07 S: 08°14° 58,17 S: 08°15° 06,9” S: 08°16° 35,67
E:115°23° 22,2 E:115°24° 212~ E: 115°25°20,3” E:115°24° 082" E: 115°22° 58,6
AS S: 08°16° 43,3 S: 08°16° 38,57 S:08°14° 57,9 S: 08°15° 07,87 S: 08°16° 39,47
E: 115°23° 23,8 E:115°24°20,3” E: 115°25° 16,17 E:115°24° 10,97 E: 115°23° 01,77
Bl S: 08°16° 43,5 S: 08°16° 31,1~ S: 08°15 13,87 S: 08°14° 58,47 S:08°16° 20,17
E:115°23° 12,37 E: 115°24° 36,17 E: 115°25° 272" E: 115°24° 11,77 E: 115°23°02,1”
B2 S: 08°16° 43,27 S: 08°16° 29,67 S: 08°15° 13,27 S: 08°14° 59,67 S: 08°16° 22,67
E: 115°23° 10,57 E: 115°24° 242 E: 115°25° 24,67 E: 115°24° 13,3 E: 115°23° 04,27
B3 S:08°16 40,57 S: 08°16° 28,2 S: 08°15° 12,67 S:08°15° 0,87 S: 08°16° 27,57
E: 115°23° 09,17 E: 115°24° 32,27 E: 115°25° 21,67 E: 115°24° 142 E: 115°23° 06,0”
B4 S:08°16° 41,57 S:08°16° 26,97 S:08°157 11,5 S: 08°15°2,3” S:08°16° 29,57
E: 115°23° 12,57 E: 115°24° 27,9 E:115°25° 18,97 E: 115°24° 15,57 E: 115°23 07,6
B5 S: 08167 39,2 S: 08°16° 25,67 S:08°15° 13,2 S:08°15° 32" S:08°16° 34,47
E: 115°23° 14,57 E: 115°24° 23,77 E: 115°25° 24,67 E: 115°24° 16,97 B: 115°23708,8”
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