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## 5274141625 : MAJOR URBAN AND REGIONAL PLANNING
KEYWORDS : BUFFER ZONE / AIR POLLUTION / MAP TA PHUT MUNICIPAL

WATCHARATEP KLUNGNUCH : THE PROVISION OF BUFFER AREAS BETWEEN
INDUSTRIAL ZONES AND COMMUNITIES : A CASE STUDY OF MAP TA PHUT
INDUSTRIAL ZONE, RAYONG PROVINCE. ADVISOR : ASST.PROF.NOPANANT
TAPANANON, PH.D., 181 pp.

This thesis to study the physical changes of The Map Ta Phut Industrial Zone and its
surrounding areas, as a result of the National Economic Development Plan. The development
has got serious environmental problems and public health to residential areas. The analysis is
focusing on the factors involving the emission of air pollution and the use of buffer zone to
reduce and mitigate the impact of air pollution from industries. The emission of air pollution
analysed by the study Evaluation of AERMOD Dispersion Model for Map Ta Phut Industrial
Area, Rayong Province, It can identify the areas of air pollution dispersion from emission
sources to the receptors and led to the provision of suitable buffer areas for industrial zone
and surrounding areas.

The study revealed that Map Ta Phut Industrial Zone and the surrounding areas have
been growing rapidly and led to the problems of land use conflict in industrial, residential and
agricultural areas. In addition, most the industries have been dispersing the air pollutants,
particularly sulfur dioxide and nitrogen dioxide. The impacts from the air pollution are
spreading by geographic factors such as terrain and meteorological factors. The issues
combined with the problems of land use conflict affected to the people living around the
industrial estates especially Map Ta Phut municipality. Therefore, data collection and potential
surface analysis by using related factors were used to determine the distance and location of
buffer areas for the public safety and to reduce the risk of illness in 3 main areas; 1.the
surrounding areas of industrial estates, 2. areas between Map Ta Phut municipality and Ban
Chang District, 3. the surrounding areas of RIL Industrial Estate, and also using land use
control and community relocation for creating efficient land uses between Industrial and

residential areas within the areas of buffer zones.
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Distance to fatality (m) | Distance to injury (m)
Event
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Full surface fire (large storage tank) 5 35
Full bund fire (large storage tank) 8 70
Multiple bund fire (large storage tanks) 10 100
Fire from large transfer pipeline leak 60 105

11 : State of New South Wales through the Department of Planning 1 2007
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AUNATUANTNANENNAINA T A LA LT LT

FN379% 5.6 LAAIANATLAUNINAINIALGZANNITNTIUTIRI A THAN DN A

1hr SO,, in ppm Thr NO2 in ppm AQI Range Category
0-0.035 0-0.053 0-50 Good.
0.036 - 0.075 0.054 - 0.100 51-100 Moderate.
0.076 - 0.185 0.101 - 0.360 101 - 150 Unhealth for Sensitive Groups.
0.186 - 0.304 0.361-0.64 151 - 200 Unhealthy.
0.305 - 0.604** 0.65-1.24 201 - 300 Very Unhealthy.
0.605 - 0.804** 1.25-1.64 301 - 400
0.805 - 1.004** 1.65 - 2.04 401 - 500 Hazardous.

wNnee) : *illasannal AQl aesfinadamefineandiiulifinisinuundngengn 200 Auiuaclden AQl 289

Bunairadaaiineanlasiu 24 daluaunys s : Environmental Protection Agency, 2010




A9 5.7 UAAIANIRIFIUAMN NN ARVl

127

mmﬁ’m@mmwmmﬁluu ‘é“é‘ﬂ’]ﬂ’]ﬂtﬂﬂﬁ’)ulﬂ

ATNANE AaREAM NI NTU LA ANNASFIU
L ) 1 . ladifin 30 ppm. (34.2 un./av.a.)
1. Braansueunauanlas (CO) —
8 . ladifin 9 ppm. (10.26 un./au.4)
. ) 1 . 1adifin 0.17 ppm. (0.32 un./au.4.)
2. Anglulnsaulasanlas (NO,) — —
17 13d1Ai1 0.03 ppm. (0.057 NN./AL.4.)
. 1 . 1adifin 0.10 ppm. (0.20 un./aL.4.)
3. Analalou (0,) —
8 3. 13diAi1 0.07 ppm. (0.14 Nn./AL.8.)
17 13d1Ai1 0.04 ppm. (0.10 NN./AL.H)
4. Anadaaslasanlas (SO,) 24 9. 13d1Ai1 0.12 ppm.(0.30 NN./AL.N)
1 . 13diA1 0.3 ppm. (780 NAN./AL.)
5. Azia (Pb) 1 1Rau ladifin 1.5 nAn./au.u
6. Huazassaun iy 100 24 3. Tadifin 0.33 wn./av.u.
lupsau 11 8073 0.10 un./ALLA.
. o 24 9y, 13diAiK 0.12 wn./aL.u
7. duazeeasrunliifiu 10 luasew - —
14 ladifin 0.05 un./au.u
. o 24 1. T3difin 0.05 wn./aL.u.
8. duazaasrunliifiu 2.5 lunsau — —
14U Tladifin 0.025 un./av.a.
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CLIMATOLOGICAL DATA FOR PERIOD 1981 - 2010

Index : 48478 (Station : 478201-RAYONG)
Latitude : 12.37.56 N Longitude : 101.20.37 E Elevation above MSL : 2.60 Meters

175

Elements Y:a_rs JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | Annual
Pressure(hPa) Mean 30 |1012.3|1011.5(1010.4|1009.0|1007.7 | 1007.3 | 1007.4 [ 1007.5| 1008.5| 1009.7 | 1010.9] 1012.3| 1009.5
Mean Dail
30 4.0 4.0 4.1 41 37 3.2 3.1 3.3 3.8 41 4.0 4.0 3.8
Range
Ext.Max. 29 11020.7(1019.7]1022.0({1016.1[1014.2|1013.1]1013.0|1014.1]1016.3|1017.1 | 1018.9]| 1021.4| 1022.0
Ext.Min. 29 [1010.6]/1009.9| 1007.7 | 1007.1] 1004.7 [ 1005.1 | 1004.4 | 1004.5 | 1005.4 | 1008.1 | 1008.5| 1009.4| 1004.4
Temperature(Celcius) [Mean Max. 30 | 319 | 325 | 332 | 343 | 336 | 327 | 323 | 320 | 319 | 323 | 3268 | 320 32.6
Ext.Max. 30 370 375 379 40.0 395 38.0 38.0 38.0 373 37.2 3.3 375 40.0
Mean Min. 30 215 245 | 26.2 |.271 269 | 268 26.5 26.4 254 245 23.3 213 25.0
Ext.Min. 30 | 205 | 242 | 246 | 249 | 253 | 250 | 250 | 243 | 238 | 238 | 234 | 225 20.5
Mean 30 26.2 279} 29.0 | 300 29.7 | 294 29.0 28.8 282 276 27.2 26.0 282
Dew Point]
Mean 30 209 231 243 263 255 25.2 249 248 247 239 218 19.6 23.7
Temp.(Celcius)
Relative Humidity(%) [Mean 30 74 76 T 77 9 79 79 80 82 82 74 70 77
Mean Max. 30 89 88 87 87 88 87 88 88 92 93 88 85 88
Mean Min. 30 57 62 64 64 68 69 70 71 71 67 57 52 64
Ext.Min 30 48 66 62 66 67 71 67 68 67 59 55 46 46.0
Visibility(Km.) 07.00LST 30 6 7 8 8 8 Q 9 8 8 8 8 7 8
Cloud Amount(1-10) |[Mean 30 4 - 8 5 7 8 8 8 8 7 5 4 6
‘Wind (Knots) Prev.Wind 30
Mean 30 2.2 3.2 35 31 3.8 5.6 53 5.6 3.1 21 2.3 24 35
Max 30 | 240 | 330 | 490 | 350 | 50.0 | 50.0 | 500 | 40.0 | 350 | 2400 | 250 | 250 | 2400
Pan Evaporation(mm.) [Mean 29 136 132 163 165 145 140 144 145 116 120 140 147 141
Rainfall(mm) Mean 30 | 215 | 377 | 70.3 | 81.6 | 1986 | 165.1 | 171.8 | 1323 | 265.2 | 1944 | 508 | 6.5 115.5
Mean  Rain
30 2 4 5 7 14 14 14 14 18 16 6 1 10
Day
Daily Max. 30 | 506 | 727 | 1266 | 1138 | 1284 | 177.8 | 137.1 | 1154 | 193.0 | 1020 | 107.2 | 28.3 | 193.0
Phenomena(Days) Fog 30 0 0 0 0 0 0 0 0 0 0 0 0 0
Haze 30 18 1 10 8 2 i 0 0 1 5 14 20 8
Hail 30 0] 0 0 0 0] 0 0 0 0 0 0 0 0
ThunderStorm | 30 0 1 2 5 8 7 5 5 9 9 2 0 4
Squall 30 0 0 0 0 0 0 0 0 0 0 0 0 0
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Elements Y:a‘rs JAN FEB | MAR | APR | MAY | JUN | JUL [ AUG | SEP | OCT | NOV | DEC | Annual
Pressure(hPa) Mean 30 [(1012.1]11011.4]1010.3|1008.6|1007.2 [ 1006.9| 1007.1| 1007.0| 1007.6 [1008.8{ 1010.511011.9| 1009.1
Mean Daily|
30 38 4.0 4.1 6.2 6.9 55 53 5.5 9.4 8.3 7.2 6.0 6.0
Range
Ext.Max. 29 [1020.5]|1108.7|1077.5]|1016.6| 1014.6 [ 1020.3| 1013.3| 1013.9/ 1016.5[1016.7| 1018.1| 1021.7 | 1108.7
Ext.Min. 29 11010.1[1009.9(1007.6 | 1007.3| 1004.5 [ 1004.2 | 1004.4 | 1004.4 | 1005.7 [1008.0| 1008.4 | 1009.4 | 1004.2
Temperature(Celcius) (Mean Max. 30 32.0 321 327 33.7 33.5 332 328 327 324 | 323 | 326 323 J2:7
Ext.Max. 30 36.5 36.5 378 372 38.7 375 37.0 372 36.2 36.2 36.5 36.4 38.7
Mean Min. 30 2100 23.3 262 26.3 26.1 26.0 256 256 248 | 238 | 224 20.6 242
Ext.Min. 30 | 205 | 228 | 238 | 26.1 | 255 | 250 | 252 | 245 | 235 | 233 | 222 | 217 20.5
Mean 30 26.2 275 28.6 298 29.6 294 28.9 288 28.1 273 | 269 26.0 28.1
Dew Point
Mean 30 20.5 222 23.6 248 250 246 243 243 244 | 238 | 214 19.2 232
Temp.(Celcius)
Relative Humidity(%) |Mean 30 72 % 76 76 77 7 i 78 81 82 74 69 76
Mean Max. 30 90 90 89 88 89 88 89 89 93 94 89 86 89
Mean Min, 30 &1 58 61 62 63 63 63 63 66 64 54 48 60
Ext.Min. 30 41 58 61 60 60 63 58 59 59 63 55 50 41.0
Visibility(Km.) 07.00LST 30 6 L 8 10 12 12 12 {1 " ) 8 7 9
Cloud Amount(1-10)  [Mean 30 5 5 6 6 8 8 8 9 8 8 6 5 7
Wind (Knots) Prev.Wind 30 S S 8 N N
Mean 30 4.0 4.9 5.4 54 e 5.4 6. 8.2 39 35 4.5 4.7 4.8
Max. 30 | 290 | 32.0 | 32.0 | 380 | 400 [ 610 | 340 | 380 | 56.0 | 340 | 340 | 360 | 610
Pan Evaporation(mm.) [Mean 23 104 100 119 129 109 119 94 66 - - 104 119 89
Rainfall(mm) Mean 30 26.5 19.4 58.8 789 | 171.9 | 130.1 | 107.5 | 109.0 | 219.0 | 259.8 | 76.1 11.3 105.7
Mean  Rainy|
30 2 2 5 6 12 13 12 13 17 17 6 2 9
Day
Daily Max. 30 | 59.7 | 55.2 | 101.5 | 120.0 | 156.2 | 160.3 | 68.2 | 140.0 | 121.0 (2088 | 99.5 | 64.2 | 208.8
Phenomena(Days) Fog 30 2 1 0 0 0 0 0 0 0 0 0 0 0
Haze 30 17 " 8 7 1 1 1 1 1 6 12 17 7
Hail 30 0 0 0 0 0 0 0 0 0 0 0 0 -
ThunderStorm | 30 0 1 2 4 7 L 4 3 8 10 3 1 4
Squall 30 0 0 0 0 0 0 0 0 0 0 0 0 0
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Heat Radiation Impacts

Event Distance to fatality = Distance to injury
(m) (approx 12.5 (m) (approx 4.7
kw/m?) kw/m?®)
Full surface fire (large storage tank) 5 35
Full bund fire (large storage tank) 8 70
Multiple bund fire (large storage tanks) 10 100
Fire from large transfer pipeline leak 60* 105

Consequences of Heat Radiation

Heat Radiation Effect
(kWIm?)
1.2 Received from the sun at noon in summer
2.1 Minimum to cause pain after 1 minute
47 Will cause pain in 15-20 seconds and injury after 30 seconds’

exposure (at least second degree burns will occur)

12.6 ¢ Significant chance of fatality for extended exposure. High
chance of injury

¢ Causes the temperature of wood to rise to a point where it can
be ignited by a naked flame after long exposure

¢ Thin steel with insulation on the side away from the fire may
reach a thermal stress level high enough to cause structural
failure

23 o Likely fatality for extended exposure and chance of fatality for
instantaneous exposure

¢ Spontaneous ignition of wood after long exposure

¢ Unprotected steel will reach thermal stress temperatures which
can cause failure

e Pressure vessel needs to be relieved or failure would occur

35 ¢ Cellulosic material will pilot ignite within one minute’s exposure

« Significant chance of fatality for people exposed
instantaneously
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