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~ 1.1 Upper Layer Meteorology






1.1.1 Vertical Profile of Temperature and Wind Speed
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1.1.2 Inversion Layer Frequency
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l.;l‘.4 Intensity of Inversion Layer

Table Intensity of Inversion Layer

dt/dz (C/100m) -
Dec, Feb. May Aug.  Total -
S - None 23 38 25 S 36 122
@ o - ~10 11 8 3 2 24
’ C~20 6 -0 1 6. 230
~30 1 0 B -3 a
34~ g 0 0 0 0
Total - 41 .46 42 47 176
di/dz ("C/100m) L
: Day Time Night Time Total
None 79 43 122
- ~10 8 . 16 24
~2.0 2 21 23
~30 0 0 7 7
RN S 0o 0 0
* Total 89 87 76

Note: Day Time is from 6:00 to 18.00
: Night Time is from 18:00 (o 6:00
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1.1.5 Inversion Layer and Ambient Air Quality
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1.2 Surface Meteorology
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1.21 Wind Speed Frequency
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1.2.2 Diurnal Change of Wind Speed
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1.23  Diurnal Change of Humidity
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- 1.24 Divurnal Change of Net Radiation
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1.25 Diurnal Change of Temperature
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2.1.1  Cumulative Distribution
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2.1.2  Average Concentration by Wind Directions
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213  Average Concentration by Stability
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2.2 NOTE ON MANAGEMENT OF AMBIENT AIR MONITORING STATIONS

Based on the experience of the JICA Team in Jabotabek, in

1995 and 1996, this Note is prepared to recommend
- maintenance and inspection of ambient air monitoring stations
~ in order to obtain reliable accurate data for a longer period.

% 1. Problems 'Encountered and Countermeasvres Proposed

1) Tempcraturc Control of Momlormg Stations

The indoor temperature of a momtormg station has to be conltoilcd at about 25°C
When an air conditioner broke down, the indoor temperature 10s¢ 10 S0°C. Because of ‘_
the alarm mggered by the temperature rise, there were a zero drift on a dry SO,
“analyzer and interruption of measurements on the dry NOx and Os analyzers. All the
analyzers had automatlc re-start functlons However, ihc air condmoner dxd not have -

the funcuon _ ‘
_ All air condmoncrs m monltormg stations should be cqunpped with aulomatlc rc-
- start devices. Also by app’iymg a telemeter system, a central management station will be:

“able 0 check the mdoor tempcralure of statlons and any abnormality of analyzcrs

%I - 2) High Humidity x
' ~Because of high humidity in Indonesia and w:dc differcnce between outdoor and
indoor tcmpcraturcs condensate entered | even into the detection units of some of
analyzers in: the Pulogadung and. Pl\ut siatlons As a result, the analyzers ooulcl not
momtor the air quality. .
" Drain pol*; as shown i in Figure 1 were mslalled in the air sampling plpc before the
o analyzcrs of NOXx, O3, Ox, HC and CO, and 1nsulatcd the pipe so as to prcvenl the air -
temperature from dropplng No further problem was encountered.

3) Power Supply :
Two contamer stations showed lack of powcr supply capacity and occurred
~ blackouts du¢ to overload. The problcms were fixed by increasing the capac;ly In the
z ' design slage, ehough capacity should be assigned anticipating future gxp'ahsion'.
4) Location of Wind Vanes and Anemometers &
Wind vanes and anemometers have been mstalled at lhe Pulogadung, Pluit, and
Thamrin stations. As the sensors are too close to near-by trees, measurements of wind
may not be so accurate. The locations should be changed or trees should be cul or -
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removed,

Figure 1 Skeleton Drawing of Drain Pot

Ambient Air

Analyzer Sample Inlat

o appmr&Ommﬁn dis me&'r) :
spprox. 200m (i

2, Récon_l_ménda'tioh on Management of Monitoring’ S_tatioﬂs :
2.1 General

1) Sampling
(8) Material and length of samplmg lmc

Use tetra-fluoro-ethylene resin pipes for the samplmg and mtemai connec%mg lines

" in order not to adsorb or decompose samples. PVC pipes can be used for CO and

~ SPM analyzers. . |
The length of a samplmg hnc lo an analyzer should be less lhan 5 m, If it is longer
than that, a manifold shall be mslalled

(b) Cleaning of sampling line ,
Pcnodlcally clean or changc a samiplinj g lme in order nol to adsorb or decompose
-samples by dust dcpos:ted on the inner surface of the line. '

(c) Matcnal of filters _ :
Use tetra-fluoro- ethylene resin filters in order not o adsorb or decompose samples.
'Glass of celtulose fiber filters can be used for CO analyzers.

- (d) Change of absorbent piping
o Periodically change piping for absorbent solutions, in order to avoid plugging by
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algae or fungi grew on the inner surface.
(e) Check of sample flow rate _
Periodically check flow rate of sampling air to an analyzer.

2) Analytical System
" {a) Cleaning or change of absorption impinger

Pesiodically clean or change the absorption i 1mpmgcr, in order to avoxd interruption
of analysis or decrease of absorptlon efﬁclency caused by algac or fungl grew on
the inner surface.

* (b) Check of absorbent volume .
Periodically measure the content volumc of absorbent using a graduated cylinder.
When using an intermittent analyzer, fepeat five times * discharging and
measurement, and determine the average of the five as the volume. When using a
continuous analyzer, collect dischargéd absorbent for ten minutes and determine
flow rate in one minute, ' '

" (©) Cleaning of Reactor and Absorptlon Cell
Periodically clean the reactor and absorphon ccli, in order not to deleriorate

‘ scns:twuy of analysis by deposu of dust on the inner surfacc after a long

mtmducuon of ambient air. '

2.2 Inspéction and Maintenance

‘ l) Kmds of Inspection’ and Mamtenan(:o

- There are three kinds of mspectlon and mamtcnancc work. The feequent work isto

" -change or rcﬁll spare or consumable paris to keep normal conlmuous operation. The -

- less frequent work is to avoid mal- funchomng by changmg deteriorated pars. Finally
the emergency work is to give qu1ck and temporary repairs to abnormal or broken parls
of an analyzer. Tables 1-A to -E indicate the inspection and maintenance items
oomjnon' to analyzers. Individual items must be referred to the respective manual
supplicd by manufacturers. The tables are 'arrang'ed according to frequency of the work.



“Table 1 Gist of Inspection and Maintenance Common (o Air Pollutant Analyzers
- A Frequent Work (weekly, bi-weekly, and monthty)

- B Less Frequent Work {once in 3 months)
- C  Less Frequent Work {once in 6 months)
-D  Less Frequent Work (once a year)

-E  Emergency Work

> 4-'l‘abl'e71-A Frequent Work

Frequency _ Description
1. Confirm the previous inspection record
2. Check air flow rate
3. Check sampling system
Weekly 4. Check piping
5. Check liquid leakage
6. Check condensate trap
7. Check limer
: ~|1. Change filter , -
- Bi-weekly - [2. Confirm temperature of constant lempcrature vessel
- 13. Check silica-ge! :
- |1. Confirm checked value, span, and zero
. : - - [2. Refili lubricant oil
- Monthly - |3. Clean capillary tube
- ' - '|4. Confirm zero leakage on samplmg lme
- |5. Confirm span
__|6. Cleaning light path

Table 1-B  Less Frequent Work (Otice in 3 Months)

Parts o 1. Absorption impinger

to be inspected, _ 2. Bubbler
 |tuned, cleaned, - 3. Liquid volume .
calibrafcd, etc. ' 4. Calibration by standard solution or gas
| 5. Cleaning of cell
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Table 1-C  Less Frequent Work (Once in 6 Menths) |

Parts to be inspected, tuned, cleaned, calibrated, refilied, ete.

1. Recorder

@?!W\!

a. Chart moving mechanism

b. Point or pen recording mechanism

¢. Servo-mechanism

d. Mechanical zero position

¢. Timing and gain of recording point

f. Zero and span

g. Lincarity

2. Sample Flow Part

a. Flow meter

b. Flow control valve

~¢. Capillary

d. Bypass filter

¢. Inner valve of gas pump and dlaphragm

f Gas piping

g. Mist trap and its O- rmg

~ h. Piping joint

1. Leakage of sample air

- |3 Tiquid Flow Part

a. Piping

" b. Piping joint

¢. Pump diaphragm

d. Pinch valve

-e. Check valve

4. Prograﬁlm_e'r Part

- a. Individual input voltage .

-b. Bach programmed movement -

" ¢. Backup battery -

d. Surge absorber

“Test

S. Overatl Mbve:ment:

a, Transiission output .

b, Signal, output and input

~'c. Movenicnt of automatic range changer n

6. Surrounding Part

- “a, Manifold

_b. Sample line
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Table 1-D  Less Frequent Work (Once in a Year)

Parts to be renewed

1. Recorder a. Pen point
b. Wheel drive string
¢. Ink pat
. . Ink tube
. 12. Sample Flow Part 3. Flow indicator {calibration) : 6%

- b, Inner valve and diaphragni of gas pump '
¢. Sample line
, ' d. Confirmation of no leakage on sample line
3. Liquid Flow Parl a. Piping

b. Diaphragm of pump
_ ¢. Pinch valve and lube
- 14. Programmer Part ~_a. Back-up battery
. b. Surge absorber
5. Surrounding Part __a. Sample line

' 'l_‘able'l-E Em’ergency Work '

When abno:mallty 1. Find what, where, why, when, and how
happened -+ |2. Plan and implement emergency repair
3. Switch on when supply resumes after blackout

2) Pcrformancc Test o :
' Aulomaled analyzers shall bc tested for thmr performancc o know capabllny,
mdlwdual characlcr, and rchablllty Tlmmg and test 1lems are as follows

(a) Timing of Pgrfdrmaincc Test
- When purchased
- After repairing a damage which may affect accuzacy
- Once every 3, 6, or 12 months afler inspection and mamtenance work
(b) Items of Performancc Test '
-Zerodrift S ‘ . : .
-Spandrift = | o N R B g
-+ Repeatability o - ' o : o '
. Linearity o
- Stability of sarnple flow rate _

3) Calibration of Scale ‘
- Calibrate the scale in order to keep normal and accurate performance of an analyzer,
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There are two calibration methods, dynamic and stalic, vsing standard gas, solution or
membrane. The known concentration sample passes through the sensor in the dynamic
calibration method. The scale is calibrated at three points; zero, span {around 90% point
of the maximum range), and intermediate, assuming the calibration curve is straight. In
order to check the straightness of the curve, four or five points will be used for
calibration in full rangc.

4) Ovethaul _
‘ Even if appropriate mainténance is performed, an analyzer will deteriorate by aging
~of its parts. Overhaul is rccommendable once a year, or when encoﬁmcrin’g excess
period of missing data, or when it is judged difficult to keep accuracy by ordinary
mamtenancc ' e

5) Life of Automaled Analyrer :
A pcnod of five to seven ycars is thc bcst anllclpatcd hfc of an analyzcr

- 0) Resewc of Momtorcd Data

. Monitored data should be kcpl at least for lhrce ycars The data may need to be
rewewed or conflrmcd later.

2.3 Spare Unit

~ To avoid long period'of data miss'ing by overhaul, break down, or else, or to do_ublc
check the data when abnormality is resulted, a 'spéfc‘ unit is recommendable to be kept -
-in store. Especially unporlcd units may necd to rcpalr for longer if it cannot be fixed
d0mcsucally '

2.4 Safety

1) Safety Precaullon at Momtormg Stations
Combusuble gases such as hydrogen for HC analyzer have to be handled carcfully
ltis bcu_cr to establish a safety precaution plan as the standard procedure.

2) Dlsposal of Reagents _ ‘ , :
Spcm reagents have to be dlsposcd for appropriate trcatment 50 as nat lo cause
pollution or hazard. Radiation source of 3 -ray should be returncd to the local agent of
the manufacturer after replacement or demolition.
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* 2.3 Definition of PM, Dust, TSP and SPM
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23 Definition of PM, Dust, TSP and SPM
() PM

PM (Paiticulate Malter) as poliutant is powdered materials generated by combustion, heating,

processing, transportation, handling, etc.. A great part of PM existing in the air comes from
natural sources, including the ground, occans, and volcanoes. However, there arc many
‘attificial PM sources in urban areas, and many of the harmful particulates originate in atificial

sources, PM also includes fume, mist and smoke.

(2) Dust

‘Dustisa partl of PM. When PM is suspending in duct and its loading in‘gas is measured by JIS

method, it is called dust, because the word “dust” is used in the title of the JIS method..

g '(3)TSP-.: -

TSP (Total Suspen&edl’arlicle) is defined as the particle (concentration) in the ambicnt air,

collected totally without size classification by means of a high volume air sampler.

- (@)SPM

Pailicle in the 'ambicnt'a:ir: having :_a:dia:nlcler of fess than 10 um is refereed to as suspended
particulate matger (SPM), Suspended particulate matter falls by gravily in the atmosphere very

 slowly, and remains in the air {or a relatively long period of time.
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2.4 Chemical Components in Amblent Particulate Matter ‘

Table (1) Chemical Componelils in Ambient Particutate Matter in January, 1996
Unil: ng/m3, (Ecror ln %)

EMC-Jan/2% JICA-Jan/29 KPPL-Jan/29  Pulo Gadung-Jan/2 Pluit-Jan/19 .
Na 530 () 710 (13) 860 (12) 1100 {10} 1500 (10)
| Al <4040, 2000 (26) 5300 {12) 4300  (5) 4300 (3)
Cl 600 (N | 610 (10) 1100 {6) 1500 (35) 1200 (6)
K 330 (12) 380 (9} 660 - {§) 700 (6) e A )
Ca <300. 2500 (20) 17000 (7) 4300 (12) 5000 (9
Se 0.19 {2y | 059 (2) 14 - (1) | o086 (L 1.2 (1)
Ti 200 (43) 200 {30) 520 - (20) - 660 (11) 440 {20)
v 1.6 (16) ] {11) 12 (6) 9.3 (6) 1 (5)
- Cr 11 (%) 10 3) 6.1 (5) 10 (4) 7.5 (3)
- [ Mn 19 . (14) 67 (8) 100 (i) 130 (8) 120 . (9)
T Fe 600 (3 | 2200 (2) 5400 (D) 3900 (1) | 4500 (1)
- Co 0.35 {10} 1.1 {4 15 {3 ]| 39 (3) L7 (5
Ni <0.8 9.6 (i5) <2. : <0.7 <3.
Cu, 40 @6 | <o 190 G2) |- so GD | 1400 (9
Zn 30 (4) 130 (3) 190 (2 450 (D) 340 (2)
As 035 {20y <0.5 4 <05 0.86 (24 33 {13
Se 0.83 (8 0.2 {45) <02 2.1 {6) 072 (13)
Br 75 (6) 7l (6) ) 28 (6) 0 n_|
Rb |} 17 {16) P 39 (14) 26 (1) 44 (10}
Sr- <3. <7 87 _(35) <6, ; <3
Mo 2. 10 (36) <. - <5. 8 (@&
Ag <0.1 <01 <0.1 N X8 2 (3
Cd | <04 <0.7 4 27) <05 1 <08
| Sn <3. " <b. : <7. : | <5, : <5, ]
Sh 0.2 ¥} 29 (i1) 25 W) 1 13 - (2).F 53 (D
-] 82 (15) <2. L 7 _(37) 4 . (30) 3, (3
Cs L 0a8 (2 [ o (20) V 031 (s) | 019 (6 | 025 (i3
~ Ba’ 5 {44) 24 - (21 37 2y B (% 36 20
fa 027 (11 | 071 (10) 15 . (8 | ¥ (D 17 (%)
TCe | 0. (D) 18 (14) 39 Tasy | 27 T a9 42 (13)
Sm 001 (35 | 014 (o) | 027  (12) | 013 a9 L 031 (10).
Fo | 00 (36) 0.05 (37) 11013 ::{(13):] 005 ° (27) § 041 - (18):
Yb <0.02 <007 o D 0a8. @) § 041 Coan 0.22 (14
To | 0005 .(19) | 0015 _ (i3) | 004, (25) | 0024, @2z | 0036 (1)
Bt | 008 (31 | 022 (19) | 041 (1) [ 055 . (B | 057 {5 |
Ta - | 003 (40) <0.03 ‘ 1007 (33) 0074 © (23) | 009 ¢ (40}
W 0.09 1(40) 0.2 - {(40)- b 00 - {45) T I ) ) 029 ' (4
b | 100 (10} 370 (10) | 430 - (10) 210 oy [ a0 (o)
Th 013 (11) 038 (7 ] 068 (4 0.41 (6) 0.3 {3)-
U <007 <0.2 D3 <0z 03 (41)
. . ~ Unit:ug/m}
SPM & 83 165.8 1307 . - 1229
Cl. 0.766 0.848 - 0934 - 1.26 1.16
NO3- 0.712 0.625 0.636 116 0519
| 5042- LT 1.75 232 217 .73
Na+ - 108 0.578 - 04693 0.706. L. 0453
NH4+ 0.041 0079 0.037 0 - . © 0018 .
K+ 052 0.536 0.722 0372 - ¢ . 016
Ca2+ 0.139 0.558 4.67. 095 c FO0845
Mgl+ ___Gois 0.026 0.056 0.076 - 0,035
Cor _ 4.09 8.03 i394 12.81 . BSS
. Cel 10.31 17.2 47.06 27.38 2639 ¢
C1 144 25.24 61 40.19 - 34.94

-4t



Table (2) Chemical Components in Ambient Particulate Matter in February, 1996
Unit: ng/m3, (Error in %)

EMC-Feb/i2 JICA-Feb/12 KPPL-Feb/12  Pulo Gadung-Feb/i§  Pluit-Mari(5
Na 1200 {10) 1100 any 1100 (10) 990 (10) 1900 {(5)
Al 900 {25) <300. 2800 (6) 2000 (9 2800 (8 |
Cl 8! {23) 370 (10} 1100 (4) 1300 (5 1900 {4}
K 650 {10) 450 (10} 630 (9 750 (6) SO0 {i1)
Cs <600, <400, 2800 (16} 1800 ) 3400 {14)
Sc¢ 025 {(2) 0675 { 6) 0.82 {1) ] 058 (1) 0.51 )]
T 100 (40) <80. 200 {25) - 300 (26) KL (30)
v 4 {14) 44 (12) -8 (7 7.2 (9 6.1 (8)
Cr 2 {14) 30 {(2). 45 (5 9.7 (4 14 {14)
Mn 160 {5} 110 {6} 430 {5) 240 (5} 56 {11)-
_Fe 940 (3) 450 (5 3000 (1) ] 2000 (2) 2000 (2)
Co 047 {11) . 0.91 (4) 0.95 {3) 3 (5) 048 (5
Ni <2, B3 {6) <L, 3 .42y <1,
Cu 100 26) ] «l0. 160 {18) _ 60 Qa7 710 (4)
Zn 110 (3 190 {2) 210 {2) 410 (2) 27 (5) 1
As: 34 {15) 2 {30) <0.9 1 (15) 0.56 (16)
Se 12 {10) 1 a7 0.72 {13} 6.51 (10} K] {41)
Br 15 {4) 120 {6} 140 {8) 73 (N 13 {4)
Rb 24 (24) <. 2 (35) 24 {17 1 (1)
Sz <6, <7 <9. . <6. <4,
Mo 10 _ (40} <. <5, <l 10 (25)
| Ag | <008 : 0.1 (40) | . 02 {40} 0.64 (13) | 051 (9
Cd <07 <0.9 Q.7 <0.6 19 {18)
So <7. <6. <5. : s (40) <4,
Sb 12 ) 32 (13) 34 {1y 1 4.1 (1o 0.8 (8)
1 4 {40) 5 i) 4 {30y 4 (40 <2. '
Cs 04 (8) 0.2 (27) 1 02 {1 0.2 an | on (24)
Ba 16 {33) <8. 30 an | 42 (5) 13 (15)
L. 938 {20} 6.2 (42) 0.87 (8) 0.7 8. | 1 - (7
- Ce 0.92 {25) . 0.5 (28) 22 {15} 2.1 (18} 1.9 (12)
Sm 0.08 - {28) <004 PR AU ) B.11 (18) 0.21 (10)
"~ Eu <002 - . 1003 {39) 0.078 (18} 0.66 (27 Q.04 (35)
¥b <003 - - oF <002 : |_0.096 (19) 0.06 (32) 0.1 (23)
La | 00192 @ {23) <0.002 0019 | (21) 0.02 (28) | 0013 (i) |
CHE | 016 . (21 | <006 022 (15 | 049 (D 017 . (i)
: Ta 0,06 (40} ] <0.03 005 40 -1 006 - (40} 0.04 (40)
W <0.2 ' <009 ; ‘02 (40) 1.2 (8) “<0.1
"o | 840 (o) 460 . 10y | 720 (10) 480 (o) | 74 {10)_|
Th | 022 . (D) 009 ° - (28) 03 . (9§ - 047 (4 0.25 (79
U <0.07 : <03 ~<0.2 <{.08 0.2 (42)
' Unit:ug/m3
SPM 38.4 -45.1 1253 139.1 67.3
Cl- 0.03 0.113 0.767 1.068 1.474
NO3- 0.503 - 0.836 1.39 . 1.78 0.805
S042- 2.699 1842 473 - 5.161 2.581
Nat 0.681 0.716 1.057 - 139 1.158
NH+ - 0138 - 0.596 0.093 0.36 0.04
K+ 0.266 - o5 0458 0.534 0.644 0.158
Cols 0.322 1757 . 2392 1.445 1.033
Mgp2s+ 0.046 6.06 0.137 0.124 0.104 ]
Cor 8§32 : 1047 1607 2382 2.87
Cel 1145 - 2047 32.42 4437 - 71.87
Cl 19.78 30.94 48.5 638.19 10.75
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Table (3)  Chemical Components in Ambient Particulate Matter in March, 1996
Unit: ng/m3, (Evvor in %)

2-43

EMC JICA-Mar/i2 KPPL-Mar/l]l Pulo Gadung-Mar/l] Ploit-Mar/26
Na - 420 (10) 1600 (8) 2000 ) 590 6)
Al - 500 27N 8000 (% 4200 {5) 1200 {11)
i - 800 {5) 2200 (4) 2300 (5) 1500 (6}
K - 330 (2 | 7% (%) | 828 ¢4y | 410
Ca o 500 29 | 5700 () | 2800 . (20) | 2100 (20)
Se | - 0135 {2) 2 {2) 1 (n 0.36 (2}
LU 10 (36} 660 12y 510 _{13) 100 {40y
Y - 37 (10) 19 (5) 15 (N 8 [0
Cr - 2 ) 74 (4) 42 2 95 (3
Ma - ) (6). | 140 {(9) 180 - () 140 (6 | .
Fe - 1500 (2) { 6700, (3 | 5400 (2) | 3200 (2 |
Co - 38 (6) g {7} 16 (35 0.97° (3)
Ni 24 (4) 5 (26) 17 {10) 7 (15)
Cu <20, . 160 (7 | 1600 - (5) | 1500 (3) |
Zn - §50 {1 260 (2) 1800 (1) 1200 (1)
As - 2 (id} 2 dn 3.5 (19) 59 - (8§
Se - 1.4 (5) 1.2 (15) 11 (2) | 22 (5)"
Br 60 7 (4 130 (N &8 ) 26 (3)
Rb 1 (34) 3.7 (13) 33 (20) 18 22
Sr_. - <8. 54 (7 <1Q. : <8.
Mo . 9 @)} s (43) 220 13 (20)
Ag - 0.73 02) | 054 {7 L (D 19 (9
Cd - 48 @8 <0.6 19 {n I R 1))
Sn - <8. i PR <20. 9 Cid4)
$b 33 (&) 65 . (9 | 12. (6 35 (3)
1 - - <2 - L 3 38y ) - (40) <1,
" Cs - - <0.05 026 {as) 035 . (17} 0.1 (32)
" Bs . <2. 1 ) 3. @ 1 (20)
" la_ - 036 (1) 20 (8 | 227 (%) 08 (0
- Ce . 06 N | a4 {15} 43 0y |y ey
| - Sm 0.072 (18) 041 1)y 0371 (10 0.17 (10)
“Fu R <002 @ 0.13 (20 007 (33 [ <003
¥b - 008 . @38 | o Tan ezt Toan Tl o (31)
iu - 0003 (44) | 0061 8y _[|:0.031 @ (9) {00057 . (20)
Hf - 0.07 {33) 0.42 (oy 124 ¢ (3. ) 0M4 {21)
“Ta - 004 - (a0) | <008 . 02 @0 | 003 (40
oW F032 . {18} ‘04 4oy 62 o (8] 05 (7
Pb 480 (10) 760 . (10) 830 .. 10y | .380 © (10)
Th_ - 0072 (9 |68 (B |13 3 |08 (6
U - <0.05 172007 03 @) | <01 '
. - Unitiug/m3
SPM - 529 2103 166.3 692
| Q- - 0.22 1,792 1.553 1.048
NO3- - - 0.262 2715 1.801 0.56
§042- 2.748 5668 | 7.781 2769
Na+ - .0.415 1.191 1.493 0.565
NI+ - .. 0o} 0 0.062 0.108
K+ - 024 10335 ~ 0515 0.154°
| Cals - 1.145 L4154 287 ~ 1361
Mg24 0.049 - 0257 0154 7 0069
Cor’ 1125 - P 2219 2378 | C_ 181
Cel < 206 - 36,57 31.81 1451
Ct - 3184 58.77 - 5559 2232



Table (4) Chemical Oomponénts in Ambient Particulate Matter in Apri}, 1996
Unit: ag/m}, (Exror in %)

EMC JICA KPPI-Apr/09  Pulo Gadung-Aprio] _ Piuit-Apr/09
Na : - 1600 (D 29000 (D) 3300 (7
Al 5500 (%) 5200 (5) 3300 (4)
Cl 2000 (3 300 (4| 3100 (3) |
K 650 () {1100 (8) 1460 (9)
Ca 5 4500 (71 5700 (8) | 7860 (8).
S¢ 14 (2) 16 (D 18 (1)
Ti 460 (4 610 (15) 590 (13)
v 1 (5 14 (n 17 (4)
Cr 59 (4) 16 (2) 95 (4)
[ Mn 97 (9) 160 (7 170 (9)
Fe 4700 (2) | 6100 (2) 6900 (2) |
Co 29 (2y | 39 () 29 ()
N <2. 89 ') 81 (13)
Cu 80 [&D) 100 (39) 1500 Gy
Zn 130 (3 | 450 (2) 180 (3)
TAs 1 (48) 49 (18) 79 (11)
St 0.52 (200 | 28 (D 13 (9
Br 5 (N 46 (6) | 23 (5
Rb - 238 (13) 44 (16) 51 {13}
St 35 (17 54 (17) 73 9
Mo g 0) 16 @z 12 24y
Ag. 0.t @0 | 072 (10} 14 (7
Cd <64 0.7 (40) 2 @y
© Sn <7. : <3, <3,
Sb . 6.3 (8 K () | 81 (6
1 - 59 22) 68 @) |6 (29}
Cs - 0.25 (1) 031 . () 03 (10)
Ba - - 35 (i0) 56 (8 1 46 (9
La . - 13 (3 24 (3) 25 {4)
Ce 3 (16) 48 (14) 52 (14)
“Sm 027 (l0) 033 . (9 | o048 9
Eu_ - .11 (13 02 qan | 017 an
¥b - 014 (i6) 018 . (15) 1. 024 . (i?)
Ly - - 0046 (18) | 0659 © . (23) | 0076 (16
it : 0.35 (D 0,77 (6) | 057 (&)
" Ta__ 007 @40) | 02 (3) [ 0882 - (18)
W 02 (40) 2 (& | o6 (39
“Fb . 500 (10) 770 (10) 760 (10
[ Th T 053 (3! 18 (2y | 09 (3
- . <01 ' 02 34 | 02 (35)
) Uni(:l_lg[jlﬂ
SPM s 1323 191.2 171.4
Cr 14 2.695 1.886
NOJ- . . 1.23 2.785 0.886
$042 1.79 4683 2.943
Na+ 0.959 1.856 1354
Nit{x - 0 0 ~ 0209
Kt - 0.133 0424 0265
Cal+ : - 1.826 . 5.096 2218
Mgit - 0.121 0318 0.i31
“Cor - 1108 1691 687
Cel - - 25.15 3147 18,55
Ct - . 36.23 54.58 2542
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Table (5) Chemical Components in Ambient Particulate Matter in May, 1996

: __Unit: ng/m3, (Exror in %)
EMC-May/06 JICA-May/06 . KPPL-May/08 Pulo Gadung-May/®] ~ Pluit-May/08
Na 210 (6 250 {6y | 1200 (9 1400 (9 1560 (9)
Al <800. <1000. 3900 (10} 7100 {6) 2600 (15)
TG <10, 10 (15) | 3600 (3 | 2300 (2) | 1100 (4|
K 230 (2)_ | 360 (%) 720 _(6) ¥ 1100 (6 716 (i6)
Ca <50, 1000 (31} | 8200 (0 {10000 (D) 4500 (1))
Sc 0024 (D L oom__ () i1 (2) 1.5 (2) 0.75 (2)
Ti <40, 80 (40) 430 (13) 000 (18} 400 (29)
2 X @n 3.3 (17 1 (5 18 (3 99 5|
Cr 0.87 (15) 4.1 (5 5.4 (8) 14 (3) 5.5 {4)
Mn 5 (28) 33 (1) 100 (8) 310 (5) 89 (3)
Te 73 O EE (1) | 3500 (2) 5800 (2) | 3300 (2)_ ]
Co 0.18 (13) 0.84 (9 23 (H 3 (7 - 37 {6)
Ni <1. i1 (6 3 (26) 56 (16) 55 (1N
Cu <20. —§ <. <60. <70. 2500 (3)
Zn 24 (3) 160 (n 370 . (2) 530 2 510 (2)
As 0.99 (%) 13 (15) 4 (28 | 4 (203 ] (28)
Se 0.42 12y | 068 (1) 16 (D _| 26 ) 1.1 D)
Br 42 () 22 (%) 51 (5) 8 (6) 130 (8)
Rb’ 03 (1) 0.9 (36) 26 (19) 48 . (i1) 2.6 (22)
Sr <3. . <5. <9. ) <8, <0
Mo, 25 (13 23 {15) 10 (2% 10 {30) -4, _
Ag 01. . (40} { eis (23) 03 {40) 02 @) | 28 (%
Cd 02 | <03 : 4 (29 | <05 0.7 (40)
Sn <2 <5, <9, 3 <10, = <3,
Sb 21 (4 1.9 & | 17 (O L7160 (8- | 39 (i3
1 a7 @2 48 25) 18 (13) 14 {i1) 9 ' (15)
Cs 0095 . (a7 | 0084 1) 03t - (10) | 07 6] 0.24 (16)
"Ba_ <1, 5 = ® -0 | 40 (9 22 (s)
[ia | 02 (%) | 625 05 | 1.2 (6 | 19 . (5 12 (D
Ce. | 029  (21) 0.4 (30) 24 (16) 4 {18 28 DY
Sm | 0085 - (13) | 0082 (200 | 024 - (11) 034 (9 ] 023  (12).
Eu | <0001 <0.01 0098 (21) { 0.087 (16} | 0667 - (23)
Yb 003 (40) | <0.03 T oar a9y | o (o) | 017 (20
Lo | 0003 (36 | 0004 (39) | 0047 (23 [ o040 (2 [ 0o (7))
i | 0096 @0 | oil (1) | 023 (5| 32 (2) 033 . (10)
Ta 0.01 (30) 0.03 @) | 007 o) | 035~ oy |03 (12
W [ o1 (4) 008 (40} 02 (4%) i3 (8 | 051 (24)
Po. | 170 (0) | 330 (10) | a0 - (10) [ 430 {10y ) 250 10"
Th 0.1 (12) 0.1 (13) 051 (5 .| 085 (3) | 06 ().
1] 02 (39 <0.1 T <0t Ll <02 - <0.1
- Unit:ug/m3
SPM 14.6 64.5 - 176 2229 1126
Cl- 0.044 0.048 2.881 1.6 0.835
NO3- | 0.123 0.184 .41 3131 30N
S042- 1.993 4.142 _ 4937 - 5.638 4.5
Nat+ 0.099 0.201 0.8%4 0.96 0.983
| NHis -0 . 0561 - .. L 0,035, 0.047
K+- 0.123 © 0254 v 0279 . 0.425 - 0301 .
Cal+ 0.168 b 0.268 F 4388 3.728 219}
| Mg+ 0.006 0.026 0223 - 0.253 _ 0423
Cor 1.34 2.2 17.02 25.11 -10.64
Cel 59 219 35.56 40.86 23.17
Ct 7.23 31.11 52.58 - 65.98 S 3381 ¢
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Table (6) Chemical Components in Ambient Particulate Matter in June, 1996
Unit: ng/m3, (Error In %)

. EMC-Jun/18 JICA-Juniil "~ KPPE-Jun/18 - Pule Gadung-Jun/19 Pluit-Jun/19 -
Na 350 {17) 250 (20) 2600 (%) 2000 (9) 2500 (8) -
Al <1000, <1000, £600 {7 12000 (35) 6100 (7)
Cl <40, 100 an 7900 {(2) 1700 (4) 1200 (5)
K 650 {7 40 {18) <1000, 1400 (8} 1300 {9
Ca <400, <200, 5100 (13) 7200 (13) 5300 (10)
Sc 0.026 (11} 0.018 (16) 24 (3 26 (2) 1.8 1)
T <60, <60, 900 . (2D) 100 {14} 560 (21
v 37 (15) 2 (15) 28 (7 28 (5) 21 (&)
Cr 49 (H 5 (8 18 (5 16 (3 12 (&)
Mn 8.9 (23 21 {13) . 230 (6) 230 {7 190 . (8
Fe 1o . 1y 220 {8) 9000 (3 2000 {(2) 8100 (2)
Co 067 (N, 0.93 (5) 29 (5) 5.1 {8) - 36 (6)
Ni 3 (27} 2.1 24 12 (16) 6.4 (a4 10 {10}
" Cu <30, - <40. 210 - {20) - <30, 3300 {3
Zn 95 {(2) 120 (2) 1000 (3} | 4% (2) 690 {2}
As 14 {19 L2 {13 <0.4 6 -{30) 28 an
Se 1.6 (200 | 1 (9) 35 (1) 12 (2) ‘1.8 (5)
Br 18 {5) 35 €)) 1000 {10 110 (& 35 C(6)
Rb 2.1 (22) . <(.5 58 (15) 6.4 (11} 58 (6)
Sr <i0. <5, <2). <8, <7.
Mo 10 @3 | 10 26 a3 <6. <l. .
Ag 1.2 (8) 0.28 {20) 0.9 (30) 0.1 10y 36 (D
Ca <0.6 <03 o2, <06 <05
Sn <20, - C<b, i <20, - <9, <9, :
§b 64 {6) 2 (6) 1. (9 16 e 44 (N
I 9 (i3) C 4 ~ {40) 740 (3 280 . (3} 150 - (4
Cs ik R (0} <0.05 o 045 7 (15) 065 - (& 048 (D
Ba <5, ) <2 o 61 (18 57 - (10 44 (%)
La . 02 (20 2 . Q0 3 {an 4.7 (5) 24 (5
Ce <02 | <01 63 an | u (7 5.5 (15)
Sm | 0079 Q4 J o682 ) | 032 (7 | 046 (8 0.4 (9):
" Eu <001 . <002 02 @25 [ o021 (1) 016 (10)
Yb <004 : <004 ; 0.29 {19) . 04 i AD 027 (13
Ta ° 0.029 (20)_ <0001 . .= 0061 - . (18) | 0056 . (20) 0.058 (15)
Hf <0.038 : <2 I 061 {11 0 . {6 045 - (8) -
. Ta <003 . <0.01 . <0,08 . AR ) 022 (Y
W 0.06 {40) 02 - @) | <07 06 (2 |11 (n"
| Pb 4000 (1) 200 0y 980 . (1) - 460 . (10) 340 . (1)
. Th 003 - (30 0.04 S (46) 23 (e 2 ey 089 (3
L <0.04 h <0.08 . S <0.2 : © <0.04 <0.1
: L : Unitiug/mn3
SPM 54.5 - 293 : 3225 2593 188.2
Cl- 0.071 ] 0.165 6.59 - 147 0.879
NQJ- 0.259 0155 . 4.091 3.268 ) 2.161
S042- 6.602 . 1818 559 8482 8.611
Nav | - 0304 - (144 U Le02 1437 1.493
NH4+ 0.795 ) 0066 - .0 -0 0435
- K+ L A0 © 0099 ¢ 0.582 0.716 0.61°
‘Cal+ EL N ) 029 5.846 - 3.909 2109
Mp2+ . 0.021 : 1] : 0334 0.256 021
Cor - ‘8.61 B . 805 43.62 : 39.6 1827
Ced | . 2033 1344 . 7334 ‘ 5284 3463
Ct : 2894 215 - 116.95 . 92.43 529
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Table (7) Chemical Components in Ambient Particulate Matter in July, 1996 _
Unit: ng/md, (Evror in %)

EMC-Jly/16 JICA-Jly/t6 _KPPL-Jy/09 [Pulo Gadung-JIy2Y  Pluit-J1y/23

 Na 310 (14) 510 (11 2300 (8 1700 (3) 2400 (5)

Al <300, L <800, 10000 (4) | 7400 (8) 6700 (N
Cl <30, 310 (12) 2800 {3} 2100 &) 1800 (3
K <300, <500. 1800 (12) | 1400 an 1500 (4
Ca <300, <1000. 13000 (6) 6000 (25) 8700 (8)

| S¢ 0.029 (12) 0095 (5) 23 (2) 16 (1) 1.4 (1)
Ti <60, 200 (40) 770 15 600 (17 570 023

[ v | 45 (2 78 (9 25 (4) 38 L (4) 35 (5
Cr 13 {2y 9.7 (5 12 [ 18 (3 5.5 (4)
Mo . 7 (30) 71 (N 200 (n | 1% (N 140 (8)
Fe 110 (15) 630 (%) 8200 (2) 5400 - {2) 6100 (2)
Co 0.7 (5 1.6 (4 3.7 (2) 25 - (Y 22y
Ni <, - 31 (5) 5.9 (19 74 Q0 11 {8
Cu <30, <40, _ 90 4) | 590 (N 7800 (3)
Zn 80 (2) 510 - (2) 710 (2) | 1000 (2) 350 (D
As 62 (16 22 {(12) - 7 —(28) 34 {9) 13 (6) |
Se 0.82 {13) 14 (8) 23 (4 32 (3). 14 (2)
Br 1l (B 51 (23 | st (6) ) 36 (1)

_Rb 1 29 29 - {19) 6.8 (11) 5 - an 52 {6)_ |
Sr _<§. . <6, <6. <8, 62 (12)

| Mo | 29 (15) 33 (14) 10 n 21 - (15) T8 an
Ag 0.09 (40y. | 04 @2 | 047 (19 04 - 31y | 86 - (2)
“Cd 27 (3D <2, ' 038 {40) 3 {39 08 (40)
Sn <7. 20 (28 30 (33 9 (40) . 10 (40)
) 37 {4) 7.1 () | 28 {6) 38 (4 42 {3)
10 93 . {ID g - (15) 12 (8 6.4 (15§ 10 (12)
Cs" 02 (12) 0.18 (15) 0.6 (0 | 04 () ] 035 {9)

. Ba <5, <8. 6 . (9| 53 (9 (R
La 02 - (28) 038 (18 24 {4 2 (3 2.2 (4)
Ce <001 . 073 . 249 6.3 {8) 4.4 un | sz {9
Sm 0079 . ° (19) G- (23} 04y (9) F0.36 () | 037 (6) |

| Fu. <0.02 "1 «0.000 7 016 . (9 012 A 0.1} (9N ]
Yh | 006 ' (33) 006 . (49) 0.31 a3 2031 (1 037 (10)_|
Lu. | <0002 “<0.003 Tond sy | 003t (s) 0039~ (an

THI 003 | (4Y) <0,04 ol oss (8 0.55 (7 _ 1 051 " (6)
Ta T006 a0y | ot (40 |o0a3 - (15) .02 {9) 0.35 (&) |
W - 01- ! (40) 01 (30) 03 . (@ani | 0714 {21) 077 @y |-
Pb: fi1600 -  (10) [ 490 - (10) 1100 | - (1) 790 a0y | 260 (i0)

[ Th 0074 °  (23) oL @l w3y onm (5) 093 - (3.
U T 0.1 <0.02 02 (33 | <02 T 02 (39).

S - R , : Unit:ug/m3

“SPM 339 107.5 275.6 1925 193.7
Cl- T 0023 0.202 2097 1.474 1.145
NO2- 0.149 1.409 8.339 257 3.747

5042- 361 5924 | 10579 6.598 £.134
Nat 0.158 . 0415 1.583 ©0.884 1.288
NH4+ - 0.498 D59 0 0474 1 0.554
K+ C 0272 ©0.546 0.719 (0,523 0.151
Cals = 0,161 05 " 8.876 2006 3438
Mg2+ 0.014 © 0049 - 0.444 013 0.178
Cor 6,48 2368 - 3476 2322 15.45
Cel 15.03 - 4196 5896 39.07. 326
Ci 21.51 65.64 9373 6229 " 48.05
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Table (8)  Chemical Components in Ambient Particulate Matter in August, 1996
Unit; ng/m3, (Error in %)

2-48

EMC-Aug/i9 JICA-Avgi2i | KPPL-Aug/l6  Pulo Gadong-Aug/i{ — Pluit-Aug/16
Na 280 (15) 360 (13) 870 (5) 1100 (4) 2300 (5)
Al 1000 (48) | <8oo0. 6500 (6) 6500 () 5500 (9)
Cl <60, 180 (10) 1100 (4) 670 (4) 2300 (3)
K 400 36) | <s00. oo (22 1000 (16) 1906 (17)
Ca <300. <400, 6700 (8) 4700 (10) | sooo (8)
Sc 0.067 (5 | oges (4) 0.95 ) 1.2 (1) 1.7 (1)
Ti <70. <70. 500 (22) 670 (12) | .57 (12)
[V 4.2 {18) 44 (1) 15 (7 18 (6) 2 (5)
[ Cr 43 c [ 2 (4) 5.1 (5) 18 3 |7 (o |
Mn g - (21) 21 as) | 9 (8) 160 {(6) 140 (8)
Fe 250 6! 400 (4) 3300 (2 5100 (1) 6200 (2)
Co 0.12 (15) 0.49 (6) 1.3 ) 28 (2 | 23 (3)
Ni 25 (23 12 (8) 43 (15) 9238 (13) 7.3 (18)
Cu <20. , <30. <30. 440 (9 200 (2)
7n 62 (| 1% (2 | 10 (2) 600 (2) 280 (3)
As 11 (6) 27 (15). 6 (25} 3d (15) 14 (14)
~Se 1.5 (4) 57 (3) 16 (6) 23 (3) 37 (%)
T Br i1 (3) 66 (3) 65 (5) 45 (3) 56 (4)
Rb- 1.7 21) 24 (18) 3 {13) 38 (12) 73 (10
St <3, . <4, L <5, <b. <?. .
Mo 37 (10) 32 12 | 14 (19 19 (14) 18 (7))
Ag | 01 (409) | or - @an ] 02 @) | 043 (19) 95 (D
Cd <03 <05 | <05 0.4 (40} <06
3n 19 an | < <7. <10, 200 (39)
Sb 1.5 (%) i1 () |36 () 11 (4) 3L ()
1 15 (12) 10 (s | s an |5 e | s (40)
Cs | 021 (3 0.13 (20) 025 (8 035 - (10) 051 (6)
" Ba <4 S <6 . .21 aay | 42 (10) 11 (i)
e 1035 s | 027 o) 11 (@ [ Ts (5 | 24 (4}
Ce 056 (23 | 03 7 (35) 2 a8y | 3s (4) 56 (B
Sm:] 012 a8 |01 . a9 § 02t (10 029 - (6) 043 (7N
Fv | <0006 | <002 . 008 (23 | 0082 (i%) 0.16 (10)
Yo | 008 . (26) 0.1 - (3 fo1s . a8 |03 T an | 035 o)
o | <0001 T 0007 o ieol @A o024 ey | 004 (26)
| Hr 009 {33) 61 - n_ f 022 T an 0.6 (5 | o047 (%
Ta 002 . (40 |7 003 . (@0) 009 | a0y 026. . (9) | 01. . (40)
w009 @0 | <0a. 03T 40y 1.9 - (8) 05 (a0
Pb 210 (10) 650 - (10) 1500 {10y 650 | : (10} 400 < (10) .
~Th 015 - a7 014 (12) | 035 @ | o T {8
U 0.2 42 | <008 <0.03 02 (33 | <006
L : Unit:ug/m3
SPM 343 63 142,10 1489 224.4
Cl- 0.14 0.136 0.608 0.524 1.056
NOJ- 0.159 0411 2.421 2286 2283
$042- 7242 _ 4042 5.111 . 8107 6.646
Nat 0.162 0244 0423 . 0.803 0.77
NH{t 1.613 0.367 0.227 . 0388 0636
Ke | 035 0392 0.365 _ 0.658 - 0.502
Cal+ 0191 ~0.361 2583 - 2.051 222 |
Mg2+ 0009 0018 0.124 0475 0124
~Cor 391, 1249 17.26 2285 2917
Cel 13.01 3269 3545 39.93 49.91
Cu 1692 45.18 5271 62,77 79.09

&
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Table (%) Chemical Components in Ambxenl Particulate Malter in Sep{ember, 1996
Unik: ng/m3, (Evror in %)

FEMC-Sep/04 JICA-Sep/0d KPPL-Sep/16 fo Gadung-Sep/1q  Pluit-Sep/16
Na S0 (10) _J 210000 . (5} ]| 2300 (N 2800 (| 4300 (N
Al <1000, 29000 (N 8400 {6) 14000 (5) 10000 (9)
Ql <60, 7300 {6) 3900 {3) 4200 (3 4600 (3
K 600 (16) [ 270000 . (1) [ 1100 (8) 2300 (7N 1700 (&) |
Ca <600, 130000 . (8) { 12000 (N 16000 (10} 9000 (20} |
Sc 005 (6) i (3 17 (n_| 35 M_J 16 (|
| Ti <50, <1000 610 (12) 1100 {9 700 {33)
hd 24 (24) <9, 18 (6} 30 A8y |2 (8 |
Cr 39 {3) 27 (7 9.9 (4} 16 (3) 14 (3)
Mn <2, 67 {5 170 1)) 260 {11 150 {11)
Fe 210 {8) 3000 {4) 5900 (1) 8600 {(2) 6700 - {2)
Co 0.16 (15) 18 (17 23 T (» 36 (2) 26 . (2)
~_Ni 2 (26) 9 (46) | 35 {22} 6.7 (25) 11 D
Cu <30. <S00. <R0. 340 8y | 12000  (3)
~ ZIn 110 (2) 370 (3) 350 (2) 610 (2) 530 (1 |
As 49 (13) <d. 14 (1) 3 (28) 18 (10}
Se 13 (9 4.3 (i 6.3 (3 38 {3) 6.1 (4)
Br 14 (3) 53 (&) | 39 (5) 64 (3) 41 (6)
Rb_ | 23 (i9) 50 (5 43 (10) 33 (9 66 (9
Sr <6, <30. 69 {1 <10, D)
Mo | 22 (13) <. 10 25 | 1. [ 10 (28)
Ag 0.05 {40) 0.4 {40) 052 . {(18) 0.1 (40) 79 (3
Cd ) (31) <. 08 . (@0) | o8 (40) 2. (40)
Sn 3 - (40) 70 (40) <19, 30 (45) 10 (a7)
Sb 19 (4) L2190 (9) -1 (6) 12 (35) 13 {6}
] 12 (10) 9 (o) | 12 (2 | 22 (9 20712
Cs 0.26 (8 L1 (8] 037 " (8 | 057 A6 045 . (1n
Ba . <2. ‘ 1300 - (4) 35 (10) 9 n a8 Ty
La 023 (2 | 89 (9 1.9 5 | 27 (0 2.3 (4)
Ce <02 2t (& |6 38) 73 ()| 61 (5]
Sm 0083 (20) | 652 (8 | 036 (9 | os2 (7 1 042 = (o)
Fu | <002 : 02 (0 | o (9 o Ty oz gy |
Yo [ 005 - (3% [.065 - (7 | o2 - an- | 037 @3) | .03 . (i0) |
- - 001 (36} 0084 (2 0031 (13 q.045 ay 0.043 U3 1
Hr <0.03 12 . (4 | 04 (N 12037 7 (7 051 (9) |
Ta 005 (40) §083. T {14) 013 (22) |- 035 - (14 0.31 (a1
w07 <3. 031 ). | 12 (e 085 24
Fb. 830 {3y ) 1300 (%) 3o - (1 L4300 (6) 1000 (3)
~Th 005 (4. 1 31 (& | on O8N IO LT (3)
U <0.1 - <02 : 02 . (3%) 02 (a7 | 04 (28)
' Unit:ug/m3
SPM 4742 156.34 194.65 - 3214 233.86
€1 0 - 6.817 2991 2612 2.607
NO3- 0.066 | 5302 2.716 5,663 60418
5042- 4.62 15.954 4.88 7.234 10,033
Na 0.295 - 13.022 1.525 1979 - - 2989
NH4+ . 087 0304 c 0 - 0059 ] 0.167
K+ 0468 : 0.588 0471 1241 1057 |
Cals 0.074 0817 - 3.625 : 1395 3.253 .
Mg24 0.02 0.099 0269 0.386 - 0438 -
Cor 7.8 2174 - 18.62 < 478 2154 :
Cel 18.29 334 29.73 65.02 44.85:
Ct 2609 $5.14 48.35 112.82 7239

2-48



- Table (10) Chemical Components in Ambient Particulate Matter in October, 1996
Unik: ng/m3, (Error in %)

i EMC.-Qct/09 JICA-Oct/09 KPPI, Pulo Gadu‘ng;()d}?l - Pluit-Oct/22
Na 450 {i1) Ti0 (%) - 1900 ) 7100 {7
Al - 5000 {13) 4200 (13) - 16000 (4) 17000 {4)
G <50. 1300 (5) : 1900 (4 | 4000 ()
K 460 (14) 710 {12) - 1800 (38) 1900 (8)
Ca <600. o 4y - 10000 (10) ] 16000 (9)
Sc .074 (3 0.48 (2) - - 28 (2) 28 (1)
T 100 (40) 500 (45) : [0 (9 | 1600 (1)
v 3 (30) 2 (& | - . | a0 () 37 (3)
Cr i1 (9 28 ) 25 (3) 19 )
Mn 17 {24) 110 - {11} - 420 {9) 290 {i7}
Fe | 210 (& 190 (2) 1000 (2) | 11000 (1)
Co 027 (o) 26 [6) 5.5 (3 41 (2)
Ni 4 {16) 16 (3) 6 27 12 (10}
Cu <80. 200 (35) 700 (26) | 5200 (%)
7n 67 ) 350 (2) e (2 660 (2)
As 4 (13} 2.7 22) 3 (39 27 {10)
| Se 1.7 (5) 1.5 (5) 21 {5} 4.8 (3
By 1 - (3) 59 (4) - 130 (7) 54 (6)
Rb 18 (20) - 31 (15) 7 {9} 83 (9}
Sr <8, <8. i <10. 120 {12)
Mo 52 (1) 56 (1) - 14 (25) 10 (26)
Az | 006 (4) 03 @Y - 042 (23) 638 3|
Cd <04 36 - 5 (34 | a8 (19)
Sn <6. 30 (22) - < 70 38 |
sh 16 (4) | 14 (5) . 13 7 | 9 (6)
L 17 (9 |12 a9 - 15 (8) 14 (19)
TCs [0 (8) | 025 (1) T T 0.58 (7 06 (6)
“Ba 10 (41} 28 (13) - 31 (8) 76 (6)
1a <01 1048 (12) - 34 (@ | (%
Ce <0.1 - 11 (17} - KK (%) 89 (5)
Sm P 0077 . (%) | 016 (13 - 062 (9 065 ' (8)
*Eu C <002 . <233 i - 017 in 0.25 (8
Yb. | <002 : 013 . (22) - 1039 (8) | 049 (6)
e | 001 @ | 00 @) - 0055 . (8 | 087 (& |
Hl 015 (2 | 032 (i0) - 11 (8 |7 085 (3
Ta | 002 (a0) | 007 {40). - 0.32 (as) | 048 (8)
W | <005 T o2 (40) - 17 @y | 098 (1)
Pb | 1600 (3 | 510 (4 - 1300 (2 |60 - (3 |
A-Th o6 33 [ 031 (6 15 (4) 15 - (4)
RN Y f 0.2 (44) <02 03 (30)
' - . : - Unil:ug/m3
SPM 47.31 152,46 32808 303.38
- i 0335 . 1007 1.961
[ TNO3- o 4915 - 5257 4558
SO42- { - 4677 7264 - 8814 9274
Nas 0395 0582 - 0.876 0948 |
NH4+ 0.666 1.049 . 0.463 0915
K+ - 0,399 0.655 - 0.787 0.673
Ca2s 0142 2.395 - ©3.893 4.271
Mp2+ .. 0026 - 0229 - 0.224 - 0.237
" Cor - 552 19.62 — 3863 26,11
Cel’ 1843 - 44,68 - 66.15 58.16
Ce: 23.95 613 - 104.79 84.27
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Table (11} Chemicat Components in Ambient Particulate Malter in November, 1596
Unit: nﬁ/m}, (Ereor in %)

RPPL-Nov06

EMC-Nov/06 JICA-No+/06 o Gadung-Nov/15 Pluit
Na 290 {15) 820 (9 560 (13) 1200 (M -
Al 3000 {47) 2900 {21) 7500 (10) 9500 (8) -
| C1 | <ID. 200 (5 1200 (%) 1200 (5) - N
K 100 {28) 310 (24 520 {20) 840 {10)
Ca <600, 3400 {19 5000 {14) 6600 {18)
Sc 0.022 {11) 019 (2 048 (H i (1}
Ti <80, 100 {10} 300 (35) | 400 {40)
v i, - <3, 6 {26} 18 (13
Cr 5.7 {35 17 (3) 46 (6} 16 (3) -
Mn <2. 63 (11} 42 {19 260 {13) -
Fe 86 . {16) 800 {2) 1900 (2) 5200 (2) -
. Co 0.1 {15) 1.8 {3 0.79 (6) 2.1 ~(3) -
_Ni i (8 32 {2} 2 (44) 67 (18) -
Cu <10, : 200 (27) <60, 160 (24)
Zn 5.2 {18} 150 (2} 560 {(2) 1000 - (2}
As 0.2 {19} 0.93 24) <0.4 4.1 (16) -
Se 0.23 (20) 0.31 (17 028 (20} 2 {3) -
Br iz (8) 62 {(4) 160 (6) 57 (4) -
Rb - <0.4 1 {35) 1.8 (25) 33 (14 -
Sr <2 . <4, <6. <7
Mo 23 a4y | 2 (%) 23 23) 18 (20) - .
Ag <0.02 — | oos (40) 0.1 40) |- 05 (27) .
Cd <0.2 <0.4 <0.6 - 87 23) -
Sn <2, . : 10 (€13 - <A, 20 (35 -
§h 03  an |2 (7) .1 31 _ {11} 1. {5) -
1 -4 (33) 2 (40) - 8 (27} 9 (28) .
Cs 0.03 3% 0,03 {(30) | 014 (20) | - 028 (9)
- Ba 02" -} 8 —{36) 22 (16 [ '35 (12} -

o La ¢ 02 (30) 043 12 0 - (1 1.5 {4y -
Ce | 7<02 0.58 (20) L5 (12) 4y .
Sm 0091 ¢ (2)) 0.1l un 016 - (15 03 (1, - ]

" Eu <001 <0.02 : 0,066 - - (18} 0.1 {16} -

T Yo | <002 -] 005 7 (44) | 0084 (@Y 02 . (1) -

L Lu 0.003 (1%} 001 . (48) 0.01 (35). 0035 . (19) -

CNf Y <008 - 01 - 2D 0,08 (40} 032 Uy

S Ta ] 002 - (24 0.04 . (40) 0.057 . (25) 0244 . . (9)

W 0.1 (40} ‘0.2 - {40y ] <0.1 . 14 - (98 :

“Ph | <100 N 610 (&) | 86 (4 | s (9 :
Th. - 0.07 27 | 012 an-|. 023 (10} 056 (5)

U <02 <01 | <007 : 02 (46) LT

: . . . Unif:ug/m3

SPM 17,45 55.57 792.44 16865 - | : :

Cl- 0 . 1075 .o 0901 -
NO3- . 0.202 © 3914 - 0.995 3.329 -
S042- 0 1,003 0.798 6.81 -

Na+ __ 0059 0.654 0.266 0.66 - 1
NH4+ 0 ) -0 0.618 -
K+ 0,022 0.194 0.204 0.586 -
Cals 0.006 . - 1.185 © 0.6%6 2.203 -
Mgo2+ 0.605 - 0.098 0.012 DAes -

- Cor 0.58 4,28 . 9.75 C17.38 ¢ -
Cel 3.6 12,89 2385 33.65 -
Ct 4,54 17.17 1359 51.02 -
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Table (12) Chemical Components in Ambient Particulate Matter in December, 1996
Unit: ng/m3, (Errorin %)

EMC-Dec/10 JICA-Dec/10 KPPL-Dec/26 to Gadung-Dec/2§ Pluit
Na 410 {11} 470 (12) 1100 {10 570 (9 -
Al <1000, <500, 4500 (16) <1000,
| 390 (& 690 {(3) 1800 {3} 440 (3) -
K 160 {25} 290 (23) 550 (18) 410 (16) -
| Ca <200, 2200 (20) 16000 {4) 1000 (28) -

- S¢ 0.036 (6y 1029 {2) 1.2 {?2) 0.22 {2) -
m <100, 100 (40 620 (12) 200 (3hH - N
v <04 46 (10) 15 ) 33 an -
| Cr 1.9 {1 2.6 (5) 4 (4 5.6 {5) -

Mo | (an 33 {18) 120 {14 |- 30 (14

Fe 130 (8 1100 (2) 4000 (1) 950 {2)
Co 006 (26) 0.55 (1 1.9 {(4) 0.42 {35)
- NI 16 {24} 6.4 {14) 8% aom 1 31 {13)
Cu 40 (40} 220 {13} 160 {19 67 . (19}
| Zn 6.7 (i3) 81 {3) 290 {2) 98 {3)
As -~ 017 (20 04 {43} 2 {46) 21 {9) -
8 ) 024 (18} 0.25 (20} 0.55 (17} 048 {(8) -
Br 3.2 (6) 49 {4 1490 {7) 30 {3) -
Rh <04 <0.7 _ ' 2.9 (12) 1.7 (18) -
Sr <2 <4, 86 {11) <4, - ]
Mo 24 (13) 23 18 10 (29) 17 an R
Ag 0.03 {40 <0.07 <0.09 1021 ~(18) -
LG <02 K] Gn 3 (3 1 <03 .
Sn k] {42) 7 F{38) 5 {40} 10 {40)
§b 0.2 {20 : 2.2 {6) 48 (A | 27 (%)

1 33 - {15) 43 . (an 5.8 {14) 3.7 {13)

"Cs 004 @6) L. ooed (23 [ 023 - (14Y | 01 (18)

“Ba <2, ST TTen 3 a 12 (20) .
La 0.2 L (28) 0.46 () -§ (13 - (9 0.34 (12) -
Ce <007 : 076 (21} 38 A 0.74 (14} -
Sm_ | 0079 Q@1 _§) 013 (iB) 028 - (12) 009 (18) -
Eu’ <001 - <0.02 0087 {14) 002  Qn -

il <001 co bo<D04 - ARt L) 004 38y -
TLa 0.007 {41 | <0009 . bood - sy -] om {34 -
Hi <0.06 - 607 (40} 038 - (9. 0.08 {34) -
Ta- | 003 @D | 069 @5 [ 01 {27) 008 (40) -
W: |.008 ' (49) 02 ; -(43). } 03 {34 0.55 1 (13) -
‘Pb: . 150 (1) - 320 . (M 70 (N ] 260 - (8
1h. Q.05 - (32) 019 ' (9 063 : (H 1 031 (D - _
U S <l ) <0 ‘ <0.1 <0.06 -

. Uait:ug/m3
SPM 8.63 64.2 e - -
Cl- 0.272 0.288 1422 0.2) -
NO3- 0181 0.449 : 2.088 0.5%

5042- 0 0974 2.213 1.359 -
Nat 0.15 - 0.211 0.538 0.332 -

it 0 0.008 0 0 -

1 K+ " 0055 SR 1! 0.185 0.132 -
Cal+ 0.167 S 0548 ©2.57 | 0.228 ]|
Mgt . 0 - 0.047 0.08% 0.024 - :

. Cor: -~ 003, - . 525 1209 6.36 -

- Cel 225 : - 12.55 A5 16.29 .

- Ct 228 17.79 44,84 22.65 -
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KR Fuel Consumption in Jabotabek

1. Factories

(1) Trends of Annual Fuel Consumption

Main fuels used in Jabotabek by factories arc HighSpcéd Diesel (Minyak solar), lnd:us;trial
Diesel Oil (Minyak diesel), Marine Fuel Oil (Mmyak bakar) , natural gas and coal, -

Table 1

Aunual Fuel Consumption by Factories
© - (1985/1986 ~ 1995/1996)

" Frends of the annual fuel consumptlon except for coal by factories in-J abolabek are shown in
~ Table f and Figures from 1 to 6.

1985/66 1580/87 | 1983/38 | 188489 155950 1950/91 1991/52 1952/53 199394 1294'95 193396

H3D 742273 SC6R16 | 711037 726031 336060 941933 | 1048384 1409536 1458791 | 1405662 [ (1R20070)

100 620293 | 540438 | 470981 | 486467 500783 | 573163 620283 760877 715811 125047 | (793825

MFO 157004 | 145916 ) 149381 | 55341 160788 | 194204 257045 | ° 311972 388213 | 424620 | (410150

|- keroeene : : 9703 15379 14985 { {17415
LPG 22897 25758 25061 13665 1 - 53691 7368 892713 68881 | { 3770
natural gas 227178 238199 373478 606023 884435 | 1097005 | - 1307891 1667416 1 35314612 4741679

Source 1163, 9313 a0d 3310
Figures in brackets mean estimated values b} linear regressnon ( se2 E\g.nea Erom l to -'SJ

. Unit: kUyear for HSD.IDO, MFO aod keresene
’ tonfyear for LPG
1000 m% for natucal gas

Thesé figures show that the annual consumption of HSD, 1DO, MFO, kerosene and LPG has
' been mcreasmg steadily with cyclical fluctuations. The consumption of naural gas has shown

rapld increase since l991 when PLNTPRIOK and PLNMKARANG started ‘power

gcnerahon by natural gas.

Annual coal c@)nsunlptio'n is shown in Table 2. Cement industry is the major uscr of coal.

2500.000 [ ne - s e

500.000
0.000

2000.000
1500.000

100¢.000

1984

988

1986 1

¥ = 96.786x »

R®= 0.5279

L

191568

1990

1992

1994

fiscal year -~

1996 -

1998

Figure 1 Annual Trends of Consumption of llSlj)\ -
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Figure 2 Trends of Annual Consumpltion of IDO
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Figure 3 Trend of Annual Consumption of MFO -
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Figure 4 Trends of Annual Coiisuniption of Kerosene
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Figure 5 Trends of Annual Consumption of LPG
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'_ - Figure 6 Trends of Annual Consumption of Natural iGa_sf .

~ Table 2 'Annual Coal Consumption in Jabotabek
{unit: tbnlye'ar)

1993/94 |  1994/95 ' 11995/36
Cement . 1,335,400 1,327,900 |
Others . | = 28000 - | ° 5 -

( Source: #21_1) o

'~ 2) Total Fuel Coﬂsum;ﬁﬁoh in Jabotabek in 1995

“Table 3 compares each fucl consumplion by factories responded to questionnaire survey

(Table 4.3.8 in the main report) and the cstimated \_ra'luc (Tables 1 and 2), For MFO and coal,

" their consumption by- the responded faclories fully covers the estimated consumption in.
Jabotabek. However, for HSD, IDO, kerosene and LPG, their coverage rate is below 20%.

~ Table 3 Comparison of _Consuniption by Responded Factories
~ 'and Estimated Consumption in Jabotabek Based on Statistical Data

h (1995)

* Consumption Estimated .Coverage

Fuel ‘| by questionnaire|-  consumption rate

o " factories in JABOTABEK (%0)
HSD 295,886 1,520,070 19.5
1IDO 153,021 i 763,825 20.0
MFQ 498,109 410,190 | - 1254
Kerosene ‘ 894 - 17,475 5.1.
Coal 1,647,263 1,330,700 ©123.8°
Natural gas 4,059,741 4,741,679 . 85.6
LPG ' 5569 71,171 0.7

Unit: kUyear for HSD, IDO, MFO and kerosene

ton for coal and LPG
1000 m3/year for natural gas
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{2) Houscholds | _
1)} Trend of Annual Fuel Consumption

Major fuels uscd by houscholds in Jabotabek are kerosenc and LPG. Trend of annual fuel
consumption by households is shown in Table 4 and Figures 7 and 8. Annual consumption
of kerosene and LPG is steadily increasing.

P e N

" “Table4 Trend of Annual Fucl Consumption by Households

: 193586 | 1986787 1937/88 1938789 193390 193091 199192 | 19329 [EEREE 1994/95
Kerosene | 1444476 14535600 1445305] 1543648  1553554) 1877500] 1833077) 1949304] 2059447 2129332
LPG 64950 1953/ 56101 L Bi6ss 03075 11E55] 136537 143412

Ul Kvyear lof Recosens
Lon'year for LPG

BUOD. BOD oo e m mmeneen omimmte e e e st

2500, 000 | .‘ | o . Py
g 2000000 | - o fﬂ,____,_,.q-a—*"’/ .

= 1500600 g ' ' : _
8 100. 000 | : _ . oy e 852670 - 147898

. : LI '
- 500, 000 R =0.9512 B
9.000 b e b ' ‘ T :
LT 1986 1988 1990 1997 1994 1996 - 1898 - oGO

liscal yeat -

Figuré T Treid of Annual Consump!ionbf Keérosene by | lol_lse!jolds

PGB r e e e -

e i : : ‘ C s
E'W- /

2 _
Hie . _ _
= . : _ : y = 12:802x - 25384
. - o RY = 0. 8874

50

L —— ’]

e , : .
1956 1988 1950 o189% 4994 1498 N TITEE 2000 :
] fiscal year . ' o

Liagh

Figuirc 8 fI‘r‘ohd of Alinu.ai Coiisur‘nptidn of LPG by Households



{(3) Motor Vehicles
l)' Trends of Annual Fuel Consumptioﬁ

In abotabek, Solar is used by diesel vehicles and the main fuel for gasoline vchicles is
Premium gasoline. Trends of annual consumption of Solar and Premium are shown in Table §
and Figures 9 and 10. Consumption of these fucls is steadily growing.: . '

Table 5 -~ Total Fuel Consumption by Metor Vehicles in Jabolabél{ ; i

- (1995) D
. ) : (kU)'ear) . :
) . 1985/86 | 1956/87 | 1987/83 | 19853789 | 1 659:90 | 199091 | 1891/92 | 1992/93 | 1593/91 | 192195
Solar 599691 662247 725851 790479 8161007 1050314] 1126153 1139780] 12024585] 1453786
| Premium 1026232} 1074556] 1121779] 11600931 1270269] 1665280] 1932163 2030945] 2332104] 24(3770

{Source: #162)

~ 2000.000 S s b e :
:81500.000{ L e i
g 1000000 1 MMW N y = 93.66x - 185371 |
g ' 500.000 R o R? = 0.9636
> 0.000 e SEVEET

1984 1986 1988 '1990 1992 - 1994 1996 - 1998 2000

Figur{e 9 Tréndé of AnnulalI Consumption of Solar

8500000 e e e e s ;
. 8000000 | S S
52500.000 |- - _ ;
£2000.000
21500.000 :
S1000000 | ¢
T 500000 | o .
0000 et e d e e : [N S GRS

© 1984 1 1986 1938 © 1900 1992 1984 1996 1998 . 2000

y = 161.1x - 324902
R%=90.9392

- Figure 10 Trends of Annual ansumfnion of Prettium
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