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(DPalawan@Hazardous air pollutants@Benzene®1, 3-butadiene

(®0zone layer depletion substances

Abstract

The Provincial Government of Palawan held a seminar/workshop on WATER CONSERVA-

TION with assistance from the Center of Public Health & Environmental Sciences in

Tokushima Prefecture on July 34, 2000 at the Legend Hotel, Puerto Princesa City, Palawan.

We took advantage of this opportunity and carried out an investigation of the toxic

air pollutants on Palawan. As a result of the air quality survey carried out on July 6 th and

7 th, we found the following air quality features.

1) The trichloroethylene, tetrachloroethlene and the ozone layer depletion substances levels
were almost the same as Japanese results and there was no problem.

2) The benzene level at the Puerto Princesa airport site was 4.5 times higher than the stan-
dard value in Japan and the level at the Immaculate Conception Cathedral site was 2.6
times higher. These sites are near main road and they have some effects due to ex-
haust gases from vehicles.

3) The 1.3-butadiene results showed a high concentration at the Puerto Princesa airport
site and Immaculate Conception Cathedral site. The main cause of the 1.3-butadiene

pollution is also exhaust gases, too.
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*Studies on the Hazardous Air Pollutants of the Palawan Island in the Philippines

1) Chizuko OHNO, Mitsuharu OGAKI, Toshihisa KONISHI (& B {#fEEriEt o ¥ —

) Center of Public Health & Environ-

mental Sciences in Tokushima Prefecture. 2) Edmund M.VILARUZ Environment and National Resources Office of the

Philippines

56 —

EEBRIFERE



T4 YVEYDNTT VBB AEERTIFEGIZOWT 57

H:4dHD2HMBE, XTI YEDOTTNVET)
LHHICBNT, [KEEHRB L UOKEREL 3
F—1 BEMEL, ORI, /T T U MNBUF
REERR, 7145 11THKX, REREEYr s —
TS A I AFRE DO~ v A OKERE E
Wi L7225, b T~y A OB #E, 7
IV k) A2 AT, BERRIGLEY
BORELITV, EEEELITo 72,

LB, 74T}, FERKIEEWED )
L7 ANRA MOV TEREREYE (0.01ug/Nmd)
DED BN TV B,

Table 1 Substances Requiring Proiority Action

Substance
Acylonitrile
Acetaldehyde
Vinyl chloride monomer
Chloroform
Chloromethyl methylether
Ethylene oxide
1, 2—dichloroethane
Dicholoromethane
Mercury and its compounds
Talc (including asbestos fiberlike substances)
Dioxins
Tetrachloroethylene
Trichloroethylene
Nickel compounds
Arsenic and its compounds
1, 3-butadiene
Berylium and its compounds
Benzene
Benzo [a] pyrene
Formaldehyde
Manganese and its compounds
Haxavalent chromium compounds
Note: Not all metal compounds are necessarily con-
firmed to have long-term toxicity, so in the future it
is necessary to promote the accumulation of scien-
tific knowledge, and to clarify the toxicity of indi-
vidul compounds.

2. REOHME

2.1 FHEMS

(1) =rI+orEOH S (Fig. 1, 2)
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Lake Munguao

South China Sea
Puerto Princesa

Fig. 1 Location of Lake Munguao

Survey site

:

Lake Munguao

Fig. 2 Survey site of Lake Munguao

Table 2 Environmental Quality Standards of Benzene, Trichloroethylene and Tetrachloroethylene

(Notification on February 4th, 1997)

Environmental

Substance .
conditions

Measuring method

Benzene
exceed 0.003 mg/m®
Annual average shall not |
exceed 0.2 mg/m®
Tetrachloroethylene | Annual average shall not
exceed 0.2 mg/m®

Trichloroethylene

Annual average shall not | Preference method: gas chromatograph-mass spectrometer
(Sample gas should be collected with canister or tube)
or its equivalent method.
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Fig. 4 Survey sites of Puerto Princesa city
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Table 3 Monitoring Reslts of Hazardous Air Pollutants on the Palawan islands
Trichloroethy. Tetrachloroethy. Benzene Acrylonitrile Vinyl chloride Chlorofrom
ng/md ppb ng/m® ppb Hg/m3 ppb ng/m3 ppb ng/m? ppb pg/m3 ppb
1 Lake M. 0.19 0.034 0.43 0.062 0.80 0.25 0.010 0. 005 nd nd 0. 039 0. 008
2 Airport 0. 084 0.015 0.15 0.022 13.6 4.2 0. 027 0.012 0. 009 0.003 0. 023 0. 005
3 Church 0.37 0.067 0.93 0. 14 7.80 2.4 0. 021 0.010 0.008 0. 003 0.017 0.003
1. 2—dichloroeth. Dichloromethane. " 1. 3-butadiene Carbone tetrachlo L. I-dichloroethy. 1. 1. I-trichloroe.
ng/ms3 ppb ng/ms ppb ng/m3 ppb ng/m? ppb ng/m? ppb ng/m3 ppb
1 Lake M. 0. 047 0.011 0. 004 0.001 0.12 0. 055 0.43 0. 068 0.004 0.001 0.21 0.038
2 Airport nd nd 0.011 0. 003 1.4 0.62 0.47 0.078 0. 005 0.001 0.22 0.039
3 Church 0.019 0.005 0. 025 0. 007 0.54 0.24 0.49 0.076 0.007 0.002 0.23 0.041
1. 2—dichloropth Toluene Ethy benzene o—xylene m. p—xylene
ng/ms ppb ng/ms3 ppb ng/ms ppb ng/m3 ppb ug/m?3 ppb
1 Lake M. nd nd 1.7 0.45 0.54 0.12 0.81 0.18 0. 90 0.21
2 Airport nd nd 53 14 10 2.2 11 2.4 14 3.2
3 Church nd nd 30 7.8 4.7 1.1 5.9 1.3 7.6 1.7
CFC 12 CFC 11 CFC 114 CFC 113
pg/m3 ppb ng/ms3 ppb ng/m3 ng/m3 ppb
1 Lake M. 2.0 0.40 1.1 0.19 0.086 0.012 0.61 0.079
2 Airport 2.3 0.45 1.1 0.20 0.31 0.043 0.62 0. 080
3 Church 2.3 0.46 1.2 0.21 0.10 0.014 0.53 0. 068
site date time weather | temp.C |humid.% Trichloroethy. Trichloroethylene
1 Lake M. | July 6th 11 ESSN fine 34.3 56.8 Tetrachloroethy. Tetrachloroethylene
12:37 Vinyl chloride Vinyl chloride monomer
2 Airport | July 7th Jl gi_(l)g~ fine 29.5 64.8 1. 2—dichloroeth. 1. 2—dichloroethlene
- Carbone tetrachlo. | Carbone tetrachloride
3 Church July 7th ig§g~ fine 30.2 77.5 1. 1. 1-trichloroe. 1. 1. I—trichloroethylene
. 1. 2—dichloropro. 1. 2—dichloropro pane.
1 Lake M. | Lake Munguao
2 Airport Puerto Princesa air port
3 Church | Immaculate Conception Cathedral
1,2-Yy7uu7uxXy, My, TFVXRIE Ta/m3
. N . . N E Trichloroethy.
v, 0% L, om, p—;‘"— v, CFC-12, CFC 16 M Tetrachloroethy.
14 — OBenzene
-11, CFC-114, CFC-113 1
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Fig. 5-1 Designated aubstances
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Table 4 Monitoring Results of Hazadrous Pollutants (1999)

units of concentration pg/m3

Stubstance Area classifications No. of Points No. of samples Average Min. Max.
General areas 198 2388 2.1 0.44 4.8
Areas near sources 68 816 2.5 0.93 8.3
Benzene
Roadsi areas 74 899 3.3 1.2 7.0
Total 340 4103 2.5 0.44 8.3
General areas 195 2364 1.5 0.018 60
Areas near sources 72 864 3.2 0.029 57
Trichloroethylene
Roadsi areas 45 551 1.1 0.020 10
Total 313 3779 1.8 0.018 60
General areas 199 2400 0.78 0.030 10
Areas near sources 70 840 0.72 0.063 6.0
Tetrachloroethlene
Roadsi areas 44 539 0.79 0.070 10
Total 313 3779 0.77 0.030 10

Table 5 Monitoring Results of Hazadrous Pollutants (1999)

units of concentration pg/m?

No. of Points No. of samples Average Min. Max.
Acrylonitrile 332 3564 0.17 0.0025 2.5
Acetaldehyde 307 3224 2.7 0.28 9.2
Vinyl chloride monom 330 3575 0.17 0.0079 7.0
Chloroform 341 3667 0.34 0.045 4.8
1. 2—dichloroethlene 342 3703 0.16 0.010 2.0
Dichloromethane 346 3742 2.8 0.095 16
1. 3-butadiene 350 3752 0.32 0.0023 2.6
Benzo (a) pyrene 296 3080 0.46 0.024 2.8
Formaldehyde 309 3261 3.1 0.24 8.7
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Fig. 5-2 Volatile Organic Compounds
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1 Lake M. 2 Airport 3 Church

Fig. 5-3 Ozone layer depletion substances

ng/mé) L HECT B &, <A Al L
D HIED 7228, TN NTY VYT
HEBOLE, A vF2L A b- a0k TYs
VEETHLELEN L DHEERIN TS L
R 72
(3) 1,3-7% Vi, NrvEYERKICSIIL
N e EERBLIIS X LA Oy
b7y a YEREDEEL, FRIEEORERD
FEEROFHELY) OV EBRETH -
J2o RVEVELFTHIIVIE, EELELHH
BEEFH AT ADOFICE TN TWE EEZHNT
WHEMED—DOTH ) SHRBHFEE L L&D
TEFMZFAEI RO LN TN D,
B, TIIVNTY VY EETORITES
DY H A DB OWTIEBIEED & 2 AFHA
B, LOREEEL TWLONHKTE R,

—2 & Xt

1) ENVIRONMENT AGENCY GOVERNMENT OF JAPAN: QUAL-
ITY OF THE ENVIRONMENT IN JAPAN, p. 137, 1997

2)  http://www.eic.orjp/eanet/en/index.html

3) EHUERER  ERRSEEREHREREE (71
Y UHE), 12, PR 94108

1) BETRRRERKEHEIE | FRUIIEE T A3 EE
FUBTLEERRERWE =5 ) ¥ TREMKRIZO
W, 124 8 A24H

5) BT CPRI2EEREAE &, 4346, ErHtn

6) fEAARBN  HERKGFEWEN KT 0 B REDOEH)
W, EIEBREEAE, 34, 12, 1122—1128, 1998

7) JAPAN INTERNATIONAL COOPERATION AGENCY: TEXT-
BOOK OF THE GROUP TRAINING COURSE IN ENVIRON-
MENTAL ADMINISTRATION, 1.3 AIR POLUTION IV Ozone
Layer Protection Measure Revised in 1996, 1 —8,FY 1996

8) btk . vm U BRL AV YR, b EHE, 45,
302—306, 1997

9) KENEZE: 714U E DT T BIZBTAEIA
#&, ENEWNRRE, 25, 1, 39—43, 2000

—61



