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Figure 4.1.1 - 1 Topography condition along the project route
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2) Results
Study results and analyze the status of soil and soil properties in a radius of 500
meters from the center of the project’s route. The project area has geological morphology and soil
type as below.
(1) Geomorphology

Geological morphology of the project area can be separated into 3 types according
to the soil parent materials which being borne to deposit as below.

(1.1) Active Tidal Flats: Adjacent shore of the Gulf of Thailand. Tidal flats slightly
above sea level, to about 1 meter. The soil is clay or silty clay with high salt content. Most areas
will be sea flooded during the monsoon season. But the lower shore is sea flooded on a regular
basis every day.

(1.2) Former Tidal Flats with recent marine and brackish water deposits: This
area is up next to the tidal flat area. Mainly in the altitude of about three meters above sea level,
the soil is clay or loamy clay with dark gray, deep down about 1 - 1.8 meter is a layer of clay with
pale gray. The reaction is high and always found an unfroze manganese nodules on the top of the
layer.

(1.3) Former Tidal Flats with older brackish water deposits: Found in both
sides of Chao Phraya river. Lowland areas average height of 2 meters above sea level. The total

areas are the rice field. The soil is clay with black color and deep. Soil pH is very acid.

(2) Properties and Type of Soil

According to the soil survey report 2006 of soil survey division, Land Development
Department in a detailed reconnaissance scale 1: 100,000. Found that typical soil properties of
Bangkok occur from three methods as the deposition of seawater sediment on the estuary, the
deposition of brackish water or marine water sediments on the former tidal flats and the
deposition of brackish water sediments deposited marine water sediment on the former tidal flats.
Top and lower soil texture are clay or silty clay. The soil is very deep. The drainage is poor to very
poor with medium fertile. Soil pH is very strongly acid to moderately alkaline. Strongly saline soils
found in the active tidal flats. The strongly acid of soils due to the high accumulation of Jarosite.
Soil properties in Bangkok. Most of the soil particles comply of clay, which is the top layer of soft
soil thickness of 15 - 20 meters, divided into two parts.

- The top layer thickness of about 3-5 meters from the surface down. Occurred
from the sedimentation of marine water in the Gulf of Thailand mixed with the sediment being
swept from the north of the country.

- Subsoil depth of about 5-12 meters. Mostly occurred from the precipitation of
sea water. The soil is in a soft to very soft condition, very ready to flow and collapse when there
was an impact. Very high ratio of water content in the soil texture. The collapse did not happen all
of a sudden. It collapsed after a Phase of years.

Soil type in Bangkok; Bangkok Clays will be found at the Delta alluvial plains of the
Mae Klong River, and other branches of the river suiTable for growing rice transplanted. If it is

ditching will be suiTable for vegeTable gardens and orchards. This black clay area is a source of
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massively rice fields as left for export. The ditches areas are orchard and vegetable garden in the
Thonburi area, Nonthaburi and Samut Songkram province.

The soil series map data from the Land Developments Department (2006) found
that the project’s route cuts through 5 soil series, including Bangkok series, Bang Khen series,
Thonburi series, Chachoengsao series and Samut Songkhram series. Soil series map along project
route as shown in Figure 4.1.2 - 1. Each soil series are detailing the properties of the soil.

Bangkok Series: Bk. Found on the plains, away from coastal and not flood. The
area is almost flat, deep soil, poor drainage. The water holding capacity is high. The soil in all
layers has low permeability. Topsoil layer of about 25 - 30 cm. depth. Soil texture is clay or silty
clay. Soil background color is gray to gray-olive with a patch of russet or light brown-olives. Soil
reaction is neutral to mildly alkaline. pH of about 7.0 to 7.5. In this soil type found black clumping
of Manganese and Iron which soft to moderately rigid mixing scatters in the depths below 125-150
cm. The soil is liquidity soft with gray-dark green color. Cross section of soil series along project
route as shown in Figure 4.1.2 - 1.

Bk is moderately high to high fertility, which is a top one for rice field. If there is
enough water the second crop rice or dry crops as beans, corn, watermelons can be planted in
the dry season. For dry crops will have a problem with drainage. Because the clay is poor drainage
and high groundwater levels which are harmful to plant roots. Transplanted rice cultivation yield in
Bk is 400 kg per rai if use fertilizer the yield is greater. This soil series sometimes are in the
relatively high area, often lack water.

Bang Khen series: Bn. Found on the plains, away from the coast and rivers.
Flooded only in rainy season. The area is flat, deep soil, poor drainage. Water holding capacity is
high. The soil in all layers has low permeability. Soil depth of about 30 cm. with clay texture. Soil
background color is very dark gray to black with a patch of dark brown or red-yellow. Soil reaction
is slight to medium acid, pH of about 6.0 to 6.5. On top of this layer is found crystals of gypsum.
The yellow patch of sulfur compounds (Cat Clay) was not identified, may be found at a depth of
less than 100 cm. Cross section of soil series along project route as shown in Figure 4.1.2 - 1.

Bn is moderately high fertility, which is a good soil suiTable for rice field. Cultivate,
in the areas that close to the canals, can plant the second crop rice. This soil is not appropriate for
dry crops due to often flooded and poor drainage. Besides, elevated ditching can be plant
vegeTable and crops.

Thon Buri series: Tb. Commonly found in the river plains. The area is flat, deep
soil, poor drainage. Water holding capacity is high; permeability is low. Topsoil depth 40-70 cm.
Soil texture is clay or silty clay. Soil background color is brown with a gray patch. Soil reaction is
slightly to strongly acid with pH of about 5.5 to 6.5. The subsoil is clay or silty clay with the
background color is gray to gray-olive. A patch of brown-yellow and light brown-olive. Soil reaction
is moderate to strongly alkaline. pH of about 8.0 to 8.5. In this soil type found soft clumping of
Manganese. Cross section of soil series along project route as shown in Figure 4.1.2 - 1.

Tb is moderately fertility but most suiTable for orchards and vegeTable gardens. In
some areas do dry crops and growing rice between ditch. The problem of this soil series is in the
very dry year, the river level is low, it will be flooded with saline water causing damages to the

plantation.
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15.0 to 28.50 meters. Next are the alternate layer of hard clay and sand down to a depth of about

60 meters, some might find the sand floor, first and the second floor might combine to the same

floor as not seen a layer of clay sandwiched.
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Figure 4.1.3 - 1 Geology Condition along the Project Route and its Vicinity (radius 500 m.)
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Table 4.1.3 - 1 Importance Earthquake Statistics of Thailand (Cont’d)

Date

Time (Local time)/

Center/Region

Event record

Province

Magnitude/Intensity
7 Dec. 2005 16:02/3.9 Chiang Rai Province Felt the earthquake at Mae Suai District,
Chiang Rai Province
15 Dec. 2005 13:48/4.1 Chiang Rai Province Felt the earthquake at Mueang Chiang Rai
and Thoeng Districts, Chiang Rai Province
16 Dec. 2005 09:13,09:14/ 3.8,3.9 Chiang Rai Province Felt the earthquake at Pa Daet District,
Chiang Rai Province
24 Jan. 2006 20:42/5.7 Shan state, Myanmar Felt the earthquake at Chiang Mai, Chiang Rai
and Mae Hong Son Provinces
16 Mar. 2006 20:34/3.0 Chiang Mai Province Felt the earthquake at Chom Thong, Mae
Wang, Mueang Chiang Mai District, Chiang-
Mai Province
13 Jul. 2006 07:28/3.0 Chiang Mai Province Felt the earthquake at Hang Dong District,
Chiang Mai Province
6 Oct. 2006 12:15/3.4 Chiang Mai Province Felt the earthquake at Chiang Dao District,
Chiang Mai Province
27 Sep. 2006 21:30,23.15/4.8 Myanmar Felt the earthauake at Prachuap Khiri Khan
Province
28 Sep. 2006 00:35,01.45/4.6,5.0 Myanmar Felt the earthquake at Prachuap Khiri Khan
Province
8 Oct. 2006 04:17/5.6 Myanmar Felt the earthquake at Phetchaburi,
Ratchaburi, Prachuap Khiri Khan and Samut
Songkhram Provinces, minor damaged in
buildings at Prachuap Khiri Khan Province
21 Oct. 2006 08:59/4.5 Thailand-Laos border region | Felt the earthquake at Mae Sai and Mueang
Chiang Rai Districts, Chiang Rai Province
17 Nov. 2006 01:39/4.4 Phan District, Chiang Rai Felt the earthquake at Phan and Mueang
Province Chiang Rai Districts, Chiang Rai Province
1 Dec. 2006 10:58/6.5 Eastem Sumatra Island Felt the earthquake at Hat Yai District,
Songkhla Province and Narathiwat Province
13 Dec. 2006 00:02/5.1 Mae Rim District, Chiang Mai | Felt the earthquake most area in Chiang Mai
Province Province and high building in Chiang Rai
Province
19 Dec. 2006 07:03/2.7 Mae Rim District, Chiang Mai | Felt the earthquake at Mae Rim District,
Province Chiang Mai Province
23 Dec. 2006 15:51/3.6 Mae Rim District, Chiang Mai | Felt the earthquake at Mae Rim District,
Province Chiang Mai Province
6 Jan. 2007 18:51/3.1 Mae Rim District, Chiang Mai | Felt the earthquake at Mueang Chiang Mai and

Mae Rim Districts, Chiang Mai Province
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Figure 4.1.3 - 4 Seismic Hazard Map of Thailand in 2005
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Condition monitoring of the areas along project route to examine the water quality

and aquatic ecology sampling points. Six stations were determined to be the representative of

water quality and aquatic ecology monitoring stations as shown in Figure 4.1.4 - 1.

Sampling station

Location

Representative of surface water resources

Station 1 : Lat Phrao

Canal

Lat Phrao road at Pibool
Upphatham School

This canal is drainage from dense residential area
and commercial area and close to Phawana
Station (YL - 02)

Station 2 : Saen Saeb

Srinagarindra road at Lam Sali

This canal is drainage from dense residential area

Canal

(Highway No.7)

Canal intersection and commercial area and close to Lam Sali
Station (YL - 09)
Station 3 : Hua Mak Bangkok-Chonburi  Motorway | This canal is drainage from unoccupied area, low

density resident, school, Islamic religious places
and close to Phatthanakan Station (YL - 11)

Station 4 : Phra

Khanong Canal

Srinagarindra road before

intersection with On Nut road

This canal is drainage from dense residential area
and close to Si Nut Station (YL - 13)

Station 5 : Bang Na
Canal

road after

with  Thaparak

Srinagarindra
intersection

road)

This canal is drainage from medium density
resident, government and enterprise offices and
close to Si La Salle Station (YL - 18)

road  before

with  Thaparak

Station 6 : Samrong Srinagarindra This canal is drainage from medium density

Canal intersection resident, government and enterprise offices and

close to Si Dan Station (YL - 20)

road

Surface water sampling conducted using Water Sampler, collected water at the
center of the river water resrouce and the center of the depth and the nearby areas that can be
done. Water samples were analyzed using the Standard Method of AWWA, APHA and WPCF (1992)
and the method that was accepted by The Office of Natural Resources and Environmental Policy.
Analyzed some index parameters of the water quality that can be done immediately in the field.
Send the samples to the registered laboratory with Department of Industrial Works to analyze the
other index. The surface water quality index and analytical methods of the project were presented
in Table 4.1.4 - 1.

The surface water quality analytical results of each Station No.s will be compared
with the surface water quality standards as of the Notification of National Environmental
Committee no.8 (B.E.2537) to assess the current conditions of the water quality and classify the
type of surface water quality based on the utilization. For the consideration of the severity of the
surface water quality impact from the project.

(4) Impact assessment of surface water quality from the development of the project.
Both during construction and operation phase to set up the prevention and mitigation measures

including the environmental impact monitoring requirements.
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Figure 4.1.4 - 1 Surface water quality and aquatic ecology survey stations along the project route
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Table 4.1.4 - 1 Surface water quality parameter and analysis method of project

Surface water quality parameter

Analysis method

1. Temperature Certified Thermometer

2. pH Electrometric Method (pH Meter)

3. Turbidity Nephelometric Method

4. Dissolved Oxygen (DO) Membrane Electrode Method

5. Biochemical Oxygen Demand (BOD) 5-Day BOD Test, Membrane Electrode Method
6. Total Suspended Solids Dried at 103-105°C

7. Total Dissolved Solids Dried at 103-105°C

8. Oil & Grease Partition Gravimetric Method

9. Conductivity Electrometric Method (Conductivity Meter)

10. Total Coliform Bacteria

Most Probable Number Method

11. Fecal Coliform Bacteria Most Probable Number Method

12. Phosphorus - Phosphate Ascorbic Acid Colorimetric Method

13. Nitrogen - Nitrate Brucine Method

14. Nitrogen - Ammonia Distillation and Titrimetric Method

15. Sulfate Ascorbic Acid Colorimetric Method

16. Mercury Atomic Absorption Spectrophotometry Method
17. Lead Atomic Absorption Spectrophotometry Method

2) Results
(1) Secondary Data Collection

The results of the environmental impact assessment report of the Light and Dark
Yellow Line Mass Transit Projects (Under the economic, environmental and preliminary design
feasibility study of Yellow, Brown and Pink Line Mass Transit Projects) has taken the surface water
samples in Lat Phrao Canal, Saen Saeb Canal, Hua Mak Canal, Phra Khanong Canal, Bang Na Canal
and Samrong Canal in March (dry season) and May (rainy season), 2008. The analytical results of
water quality of Lat Phrao Canal, Saen Saeb Canal, Hua Mak Canal, Phra Khanong Canal, Bang Na
Canal and Samrong Canal was presented in Table 4.1.4 - 2 and Table 4.1.4 - 3.

The water quality results of both seasons can be concluded that Klong Lat Phrao,
Klong Saen Saeb, Klong Hua Mak, Klong Phra Khanong, Klong Bang Na and Klong Samrong the
water quality were very deteriorated. That complied with Surface water quality class 5; wastewater
receiving body from some activities and can be useful for transportation. This is due to receive the
amount of wastewater from densely urban areas. The indications index of water quality
degradation is an organic matters and microorganisms contamination in a high to very high level
and a lack of dissolved oxygen.

(2) Field Survey

The sampling and analysis of water quality at 6 sampling Stations along project
routed include Lat Phrao Canal, Saen Saeb Canal, Hua Mak Canal, Phra Khanong Canal, Bang Na
Canal and Samrong Canal was the part of the project's activities taken on July 1, 2013, as shown in
the Photo 4.1.4 - 1. Analytical results of surface water quality of Yellow Line Mass Transit System
Project (Lat Phrao - Samrong section), on July 1, 2013, was presented in Table 4.1.4 - 4 (detailed
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|~

Station 5 : Bang Na Canal Station 6 : Samrong Canal

Photo 4.1.4 - 1 Surface water quality sampling stations and activities along the project
route (July 1, 2013)
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and monitoring points as shown in Appendix 4B. The criteria for the selection of air quality

monitoring station are as the following details.

Sampling Station

Location

Representative of surface water resources

Station 1 : Pibool
Upphatham School

This location is about 5
meters distance from Lat
Phrao road.

This school is near heavy traffic road in
commercial area and dense residential area

and close to Phawana station (YL - 02).

Station 2 : Wat Mae Phra
Kularb Tip (Maria Rosa Mystica
Church)

This location is about 10
meters distance from Lat

Phrao road.

This church of Christ is near heavy traffic road
in commercial area and dense residential area
and close to Mahat Thai station (YL - 06).

Station 3 : Vejthani Hospital

This location is about 20

meters distance from Lat

This hospital is near heavy traffic road in

commercial area and dense residential area

Phrao road. along the project route.
Station 4 : Mae Phra Ong This location is about | This church of Christ is near heavy traffic road
Uppatham Catholic Church 100 meters distance | in commercial area and dense residential area

(Church of Christ)

from Srinagarindra road.

and close to Si Kritha station (YL - 10).

Station 5 : Klongkalantan
School

This location is about 50
meters distance from

Srinagarindra road.

This school is near heavy traffic road in
residential area and close to Phatthanakan
station (YL - 11).

Station 6 : Khajonsiri Temple

This
200

from Srinagarindra road.

location is about

meters  distance

This temple of Buddhist is near heavy traffic
road in dense residential area and close to Si
Nut station (YL - 13).

Station 7 : Darul Amin

Mosque

This location is about 5
meters distance from

Srinagarindra road.

This mosque of Islam is near heavy traffic road
in commercial area and dense residential area

along the project route.

Station 8 : Sri lam Temple

This temple of Buddhist is near heavy traffic
road in dense residential area and close to Si
lam station (YL - 17) and Depot.

Station 9 : Siriwutti Wittaya

School

This location is about
100  meters distance
from Srinagarindra road.
This location is about
100  meters distance

from Thepharak road.

This school is near heavy traffic road in
residential area and close to Thipphawan
station (YL - 22).

Station 10 : Chulavej
Hospital

This location is about 5
meters distance from

Thepharak road.

This hospital is near heavy traffic road in
commercial area and dense residential area

and close to Samrong station (YL - 23).

The air quality parameter, as well as the methods of collecting and analyzing samples
of air quality shall comply with the requirements of the ONEP or US-Environmental Protection
Agency or the Methods of Air Sampling and Analysis: 3rd Edition, AWMA, ACS, AICHE, APWA ASME,
AOAC, HPS, and ISA. Are summarized below.
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Table 4.1.5 - 1 Meteorological data from Don Muang Station in 30 years Phase (1976-2006)

Station  Donmuang Airport Elevation of station above MSL a4 Meters
Index Station 48456 Height of barometer above MSL 12 Meters
Latitude 13 55N Height of thermometer above ground 8.75 Meters
Longitude 100 36 E Height of wind vane above ground 5.00 Meters
Height of rain gauge 2.50 Meters
Data ‘ Jan ‘ Feb ‘ Mar ‘ Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep ‘ Oct | Nov ‘ Dec ‘ Year
Pressure (Hectopascal)
Mean 1012.6 10114 1010.0 1008.6 1007.4 1006.8 1007.0 1007.1 1008.3 1010.1 10117 | 10132 1009.5
Ext. max. 1023.7 1021.3 1024.9 10173 10183 10133 1013.6 1013.2 1015.6 1019.8 1021.0 10234 1024.9
Ext. min. 1009.1 1009.1 1006.4 1006.1 10034 1010.0 1003.7 1010.0 1003.9 1007.9 1008.5 10105 1003.4
Mean daily range a9 a9 a.8 4.8 4.5 37 338 4.0 4.6 a.6 4.5 a7 4.5
Temperature (Celsius)
Mean 27 28.3 29.5 30.4 29.8 29.4 29.0 28.8 28.4 28.2 27.7 26.4 28.6
Mean max. 32.2 33.6 34.8 35.7 34.7 33.8 33.4 33.1 32.9 32.3 31.8 31.2 33.3
Mean min. 22.4 23.9 25.2 26.3 26.3 26.2 259 25.8 25.3 25.2 24.1 22.0 24.9
Ext. max. 36.6 38.5 40.0 39.9 40.8 40.0 39.3 38.1 39.4 37.2 36.9 36.7 40.8
Ext. min. 213 24.4 239 26.0 26.0 253 26.3 24.9 25.0 24.6 24.2 21.9 213
Relative Humidity (%)
Mean 67 70 71 72 75 75 75 76 79 78 71 65 73
Mean max. 87 90 89 89 89 88 88 88 91 91 86 83 88
Mean min. 46 a7 48 51 56 58 58 59 61 61 53 a7 54
Evaporation (mm.)
Mean-pan | - | - - - - - - - - - | - - I -
Wind (Knots)
Mean wind speed 4.1 5.4 6.1 6.1 59 6.5 6.6 6.2 4.9 4.0 4.0 4.0 -
Prevailing wind E S S S S S SW SW S N N N -
Max. wind speed 34 a1 a5 56 53 a4 a8 a3 a7 40 32 32 56
Rainfall (mm)
Mean 11.8 9.3 40.4 88.5 207.6 168.1 159.1 170.9 284.9 191.9 37 6.5 1376
IMean rainy day 1 1 3 7 14 15 15 17 19 15 4 1 112
Daily maximum 69.3 41.5 77.0 121.1 210.7 106.7 99.4 124.0 144.6 207.7 60.2 34.6 210.7
Visibility (km.)
0700 LST. |« | s 6 7 9 9 9 9 9 7 | 7 6 | 7
Remark: E = East
S = South
SW = South-west
N = North
Source: Meteorological Department, 2011
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Station 4 : Mae Phra Ong Uppatham
Catholic Church

- .
S, .-

.\
-_--.-\

MAHs B

Station 5 : Klongkalantan School Station 6 : Khajonsm TempLe

. —,-'l? s =
Station 9 Siriwutti Wlttaya School Station 10 : Chulavej Hospital

Photo 4.1.5 - 1 Sampling Stations of Air Quality along the Project Route
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Table 4.1.5-3 Results of Air Quality from Sampling Station along the Project Route between
June 14 to July 2, 2013.

Existing of Air Quality

No. Station Date TSP PM-10 PM-2.5 24 CO1 NO, 1 hr. THC NMHC
24 hrs. 24 hrs. hr. hr. (ppm) (ppm) (ppm)
(mg/ms) (mg/ms) (mg/mz) (ppm)

1 Pibool 20-21 June, 2013 0.044 0.025 0.015 1.3 0.0305 2.36 0.46
Upphatham 21-22 June, 2013 0.090 0.046 0.022 1.7 0.0316 2.60 0.57

22-23 June, 2013 0.042 0.023 0.014 0.8 0.0228 2.17 0.32

23-24 June, 2013 0.036 0.020 0.013 1.2 0.0242 242 0.50

24-25 June, 2013 0.039 0.022 0.015 1.0 0.0185 2.12 0.33

2 Maria 20-21 June, 2013 0.036 0.021 0.013 1.3 0.0237 2.62 0.62
Rosa 21-22 June, 2013 0.045 0.025 0.015 1.8 0.0249 2.62 0.48
Church 22-23 June, 2013 0.041 0.023 0.015 1.5 0.0271 2.06 0.28

23-24 June, 2013 0.042 0.021 0.014 2.0 0.0267 1.98 0.22

24-25 June, 2013 0.046 0.024 0.016 1.2 0.0213 2.56 0.62

3 Vejthani 26-27 June, 2013 0.057 0.027 0.017 1.6 0.0653 2.68 0.96
Hospital 27-28 June, 2013 0.079 0.038 0.020 2.3 0.0620 2.84 1.10

28-29 June, 2013 0.059 0.029 0.017 1.4 0.0604 2.80 0.95

29-30 June, 2013 0.071 0.032 0.021 1.3 0.0492 2.39 1.49

30 June -1 July, 2013 0.048 0.026 0.016 1.5 0.0428 2.52 0.58

a4 Mae Phra Ong 27-28 June, 2013 0.075 0.036 0.016 1.5 0.0382 2.70 0.95
Uppatham 28-29 June, 2013 0.063 0.031 0.013 1.2 0.0278 2.32 0.60
Catholic 29-30 June, 2013 0.050 0.023 0.011 1.0 0.0243 2.10 0.31

30 June-1 July, 2013 0.065 0.028 0.014 1.2 0.0264 2.09 0.32

1-2 July, 2013 0.061 0.031 0.016 1.2 0.0269 2.36 0.49

5 Klongkalantan 14-15 June, 2013 0.114 0.049 0.024 1.5 0.0455 2.32 0.45
School 15-16 June, 2013 0.146 0.060 0.028 1.4 0.0694 2.30 0.41

16-17 June, 2013 0.180 0.059 0.027 1.5 0.0797 2.24 0.42

17-18 June, 2013 0.141 0.050 0.026 2.7 0.0540 2.37 0.50

18-19 June, 2013 0.161 0.047 0.023 1.5 0.0525 3.20 0.96

6 Khajonsiri 14-15 June, 2013 0.115 0.040 0.017 1.2 0.0249 2.41 0.54
Temple 15-16 June, 2013 0.134 0.051 0.019 0.9 0.0259 2.21 0.35

16-17 June, 2013 0.081 0.032 0.016 0.8 0.0182 2.62 0.72

17-18 June, 2013 0.089 0.038 0.020 1.2 0.0348 2.63 0.75

18-19 June, 2013 0.086 0.036 0.015 1.0 0.0206 2.31 0.77

7 Darun a Min 14-15 June, 2013 0.065 0.034 0.013 1.3 0.0190 2.40 0.53
Mosque 15-16 June, 2013 0.119 0.061 0.020 1.1 0.0264 2.25 0.35

16-17 June, 2013 0.076 0.036 0.017 1.1 0.0198 2.22 0.42

17-18 June, 2013 0.070 0.032 0.015 1.8 0.0337 2.37 0.50

18-19 June, 2013 0.061 0.028 0.014 1.1 0.0214 2.33 0.77

8 Si lam 20-21 June, 2013 0.139 0.052 0.027 2.7 0.0443 2.21 0.39
Temple 21-22 June, 2013 0.114 0.047 0.023 1.4 0.0.341 2,177 0.79

22-23 June, 2013 0.118 .0.044 0.021 2.1 0.0303 1.96 0.19

23-24 June, 2013 0.105 0.036 0.020 1.3 0.0285 2.02 0.23

24-25 June, 2013 0.123 0.042 0.022 1.1 0.0293 2.40 0.62

9 Siriwut 27-28 June, 2013 0.128 0.057 0.023 1.1 0.0327 2.28 0.46
Witthaya 28-29 June, 2013 0.100 0.049 0.021 1.2 0.0358 2.16 0.45
School 29-30 June, 2013 0.082 0.030 0.016 0.8 0.0307 2.01 0.30

30 June -1 July, 2013 0.086 0.038 0.017 1.6 0.0422 2.30 0.51

1-2 July, 2013 0.059 0.031 0.017 1.0 0.0317 2.48 0.59
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- Station No. 10: Chulavej Hospital, Thepharak, Muang Samut Prakran,
Samut Prakran province

The air quality monitoring found that TSP from 0.156 to 0.215 mg/m?
which was about 47.27 to 65.15 percent of the standard (standard average TSP is 0.33 mg/m3).
PM10 ranged from 0.073 to 0.101 mg/m3 which was about 60.83 to 84.16 percent of the standard
(standard PM10 is 0.12 mg/m3), PM2.5 ranged from 0.025 to 0.033 mg/m? which was about 50.0 to

66.0 percent of the standard (standard PM2.5 is 0.05 mg/m3).
The average one-hour maximum concentration of NO, ranged from
0.0281 to 0.1001 ppm. which was about 16.52 to 58.88 percent of the standard (standard NO, is
0.17 ppm). The average one-hour maximum concentration of CO ranged from 2.1 to 4.1 ppm.
which was about 7 to 13.6 percent of the standard (Standard CO is 30 ppm). The concentration of
THC ranged 2.16 to 2.55 ppm. Thailand has still not determined the air quality standard for this
parameter. NMHC ranged 0.28 to 0.62 ppm. Thailand has still not determined the air quality

standard for this parameter.

4.1.6 Noise Leval

1) Methodology

(1) Collect the secondary data from the approved EIA reports of Light and Dark
Yellow Line Mass Transit System Project of the Office of Transport and Traffic Policy and Planning.

(2)  Study and collect a changed of project’s detailed as well as the plan and the
construction process of the project for the information on the environmental impact assessment.

(3)  Monitor on the noise level in the sensitive areas nearby the project route as well
as school, hospital, religious place, big community etc. as the primary data. By monitoring average
noise level of 24 hours (Leqys), the maximum noise level (Lmax), day — night noise level (Ldn) and
90 percentile noise level (Lgy) at 10 monitoring stations. Each station was continuously monitoring
24 hours a day for five days between June 14 until July 2, 2013. The monitoring station along
project routed was presented in Figure 4.1.5 - 1. The diagram of monitoring and sampling points
the shown in Appendix 4B. The criteria and guideline for selection of the noise level monitoring
station were the same as the air quality.

(4) Assess the noise level impacts in the changed of the project details, considering
the long-term impact of the construction and operation phase.

(5)  Recommend the noise level prevention and mitigation measures and auditing

requirements that appropriated to the project.

2) Study Results
(1) Secondary Data Reviewed

The review of secondary data from both previous Final EIA reports of TOP (Light
and Dark Yellow Line Mass Transit Projects, June 2012) found that the noise level monitoring index
was Ledug, Lmax Lan @nd Lgo. The results of noise level monitoring along project routed during 2008-
2009, as shown in Table 4.1.6 - 1.

From monitoring results of both previous Final EIA reports of TOP (Light and Dark
Yellow Line Mass Transit Projects, June 2012), it was found that most of the results complied with
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Standard. Except Leqy, at Maria Rosa Mystica Church (second time), Futhulbari Mosque, Khlong
Ka Lan Tan School (second time) and Si lam Temple (second time) exceeding 70 dB(A), which is
the standard of the Ministry of Natural Resources and Environment.
(2) Field Survey Result
The noise level is measured in the area along project route. The monitoring index
was Ledys, Liaw Lan @nd Lgg with Precision Integrating Sound Level at about 1.5 meters high from
the ground level. Between June 14 and July 2, 2013, in the sensitive areas at 10 stations, each
station monitor for the 24 consecutive hours for 5 days (detailed results of noise level monitoring
as shown in Appendix 4D). The diagram of noise level monitoring station along project route as
illustrated in Photo 4.1.6 - 1. Results of noise level monitoring along project routed between 14
June and 2 July 2013, as shown in Table 4.1.6 - 2.
- Station No. 1 Phibun Uppatham School, Sam Sen Nok, Huay Khwang, Bangkok
The monitoring noise level between 20 to 25 June 2013 showed that Legy
ranged between 55.1 to 67.1 dB(A) was complied with Standard of general noise level not exceed
70 dB(A) of the Ministry of Natural Resources and Environment. L., ranged from 85.4 to 110.6
dB(A) was complied with L., Standard not exceed 115 dB(A). Ly, ranged 57.4 to 67.2 dB(A) and Lgg
ranged 51.0 to 55.0 dB(A).
- Station No. 2 Maria Rosa Mystica Church, Wang Thonglang, Wang Thonglang,
Bangkok
The monitoring noise level between 20 to 25 June 2013 showed that Leqyq
ranged between 60.6 to 61.3 dB(A) was complied with Standard of general noise level not exceed
70 dB(A) of the Ministry of Natural Resources and Environment. L, ranged from 89.2 to 101.3
dB(A) was complied with L., Standard not exceed 115 dB(A). Ly, ranged 65.2 to 66.6 dB(A) and Lg,
ranged 52.2 to 53.3 dB(A).
- Station No. 3 Vejthani Hospital, Klong-Chan, Bang Kapi, Bangkok
The monitoring noise level between 26 June to 1 July 2013 showed that Leqyq
ranged between 69.4 to 70.6 dB(A) was complied with Standard of general noise level not exceed
70 dB(A) of the Ministry of Natural Resources and Environment. L, ranged from 97.3 to 106.3
dB(A) was complied with L, Standard not exceed 115 dB(A). Ly, ranged 75.8 to 76.5 dB(A) and L,
ranged 64.4 to 65.3 dB(A).
- Station No. 4 Mae Phra Ong Uppatham Catholic Church, Hua Mak, Bang Kapi,
Bangkok
The monitoring noise level between 27 June to 2 July 2013 showed that Legy,
ranged between 55.6 to 56.1 dB(A) was complied with Standard of general noise level not exceed
70 dB(A) of the Ministry of Natural Resources and Environment. L., ranged from 79.7 to 97.6 dB(A)
was complied with L., Standard not exceed 115 dB(A). Ly, ranged 79.7 to 97.6 dB(A) and Lo
ranged 52.2 to 53.0 dB(A).
- Station No. 5 Klongkalantan School, Suan Luang, Suan Luang, Bangkok
The monitoring noise level between 14 to 19 June 2013 showed that Leqy
ranged between 59.1 to 65.1 dB(A) was complied with Standard of general noise level not exceed
70 dB(A) of the Ministry of Natural Resources and Environment. L., ranged from 87.9 to 95.8 dB(A)
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Table 4.1.6 - 2 Results of Noise from Sampling Station along the Route Project between
June 14 to July 2, 2013

Noise Level (dB(A),)

No. Station Date
Leqy, Lmax Lgn Loo
1 Pibool Upphatham 20-21 June, 2013 64.9 110.6 66.1 55.0
21-22 June, 2013 58.9 98.0 61.4 52.2
22-23 June, 2013 55.1 90.7 57.4 51.0
23-24 June, 2013 55.2 85.4 59.1 51.0
24-25 June, 2013 67.1 102.9 67.2 54.9
Min. — Max. 55.1-67.1 85.4-110.6 57.4-67.2 51.0-55.0
2 Maria Rosa Church 20-21 June, 2013 61.3 95.1 66.6 52.2
21-22 June, 2013 61.0 89.2 65.2 53.0
22-23 June, 2013 60.6 101.3 65.2 53.3
23-24 June, 2013 60.9 97.3 65.8 52.4
24-25 June, 2013 60.7 91.5 65.6 52.4
Min. — Max. 60.6-61.3 89.2-101.3 65.2-66.6 52.2-53.3
3 Vejthani Hospital 26-27 June, 2013 70.6 106.3 76.5 65.3
27-28 June, 2013 69.5 97.9 75.8 64.5
28-29 June, 2013 69.7 101.3 76.2 64.5
29-30 June, 2013 69.4 97.4 76.0 64.4
30 June-1 July, 2013 70.1 97.3 76.1 65.1
Min. — Max. 69.4-70.6 97.3-106.3 75.8-76.5 64.4-65.3
4 Mae Phra Ong Uppatham 27-28 June, 2013 55.6 88.3 61.0 52.8
Catholic Church 28-29 June, 2013 55.7 97.6 61.7 53.0
29-30 June, 2013 56.0 79.7 61.3 52.5
30 June-1 July, 2013 56.1 97.3 61.6 53.0
1-2 July, 2013 55.9 88.1 61.3 52.2
Min. — Max. 55.6-56.1 79.7-97.6 61.0-61.7 52.2-53.0
5 Khajonsiri Temple 14-15 June, 2013 63.5 99.6 68.4 50.0
15-16 June, 2013 61.5 92.8 67.7 49.5
16-17 June, 2013 60.4 93.8 65.0 46.9
17-18 June, 2013 60.4 93.7 67.5 47.2
18-19 June, 2013 61.5 99.9 67.5 49.4
Min. — Max. 60.4-63.5 92.8-99.9 65.0-68.4 46.9-50.0
6 Darul Amin Mosque 14-15 June, 2013 61.3 91.7 62.9 51.1
15-16 June, 2013 59.9 98.0 64.7 45.2
16-17 June, 2013 58.5 95.2 61.7 52.6
17-18 June, 2013 57.1 85.0 61.2 50.8
18-19 June, 2013 56.8 85.1 60.4 50.7
Min. — Max. 56.8-61.3 85.0-98.0 60.4-64.7 45.2-51.1
7 Klongkalantan School 14-15 June, 2013 62.2 90.5 66.4 56.0
15-16 June, 2013 59.1 95.1 64.3 54.2
16-17 June, 2013 61.1 88.2 65.6 55.8
17-18 June, 2013 64.2 87.9 69.0 57.9
18-19 June, 2013 65.1 95.8 69.1 57.9
Min. — Max. 59.1-65.1 87.9-95.8 64.3-69.1 54.2-57.9
8 Silam Temple 20-21 June, 2013 68.4 87.7 73.2 65.6
21-22 June, 2013 68.5 101.5 73.5 65.5
22-23 June, 2013 68.7 89.4 73.5 65.9
23-24 June, 2013 69.3 92.2 73.9 66.4
24-25 June, 2013 69.2 88.8 74.1 66.7
Min. — Max. 68.4-69.3 87.7-101.5 73.2-74.1 65.5-66.7
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Table 4.1.7 - 1 Results of Vibration from Sampling Station along the Project Route between

2008 - 2009
Peak Particle Frequency Axial vibration
No. Station Date Velocity (Hz) measurements
(mm./sec.)
1 Pibool Upphatham School 12-13 March, 2008 1.075 50 Transverse
1St Time 13-14 March, 2008 0.950 42 Transverse
14-15 March, 2008 0.850 a2 Transverse
15-16 March, 2008 0.700 50 Transverse
16-17 March, 2008 0.600 50 Transverse
2" Time 30 April-1 May, 2008 0.968 73 Longitudinal
1-2 May, 2008 1.620 >100 Longitudinal
2-3 May, 2008 2.080 >100 Longitudinal
3-4 May, 2008 2.410 >100 Transverse
4-5 May, 2008 0.730 >100 Vertical
Min - Max 0.600-1.620 42->100 -
2 Maria Rosa Mystica Church 19-20 March, 2008 0.725 50 Vertical
1St Time 20-21 March, 2008 0.975 a2 Transverse
21-22 March, 2008 0.825 a2 Transverse
22-23 March, 2008 1.575 28 Vertical
23-24 March, 2008 1.575 42 Transverse
2nd Time 16-17 May, 2008 0.778 64 Transverse
17-18 May, 2008 1.400 >100 Transverse
18-19 May, 2008 1.510 85 Transverse
19-20 May, 2008 0.429 43 Vertical
20-21 May, 2008 0.571 ar Vertical
Min - Max 0.429-1.575 28->100 -
3 Vejthani Hospital 22-23 April, 2009 1.986 50 Longitudinal
23-24 April, 2009 1.112 31 Vertical
24-25 April, 2009 1.520 36 Transverse
25-26 April, 2009 0.788 58 Vertical
26-27 April, 2009 0.825 43 Vertical
Min - Max 0.788-1.986 31-50 -
a4 Darul Amin Mosque 22-23 April, 2009 1.922 >100 Longitudinal
23-24 April, 2009 0.988 62 Transverse
24-25 April, 2009 1.356 >100 Longitudinal
25-26 April, 2009 2.115 73 Transverse
26-27 April, 2009 1.445 >100 Transverse
Min - Max 0.988-2.115 62->100 -
5 Klongkalantan School 19-20 March, 2008 0.889 5 Vertical
1St Time 20-21 March, 2008 0.937 a Vertical
21-22 March, 2008 0.857 4 Vertical
22-23 March, 2008 0.952 6 Longitudinal
23-24 March, 2008 1.400 5 Vertical
2" Time 30 April -1 May, 2008 0.841 85 Transverse
1-2 May, 2008 1.030 3 Vertical
2-3 May, 2008 1.020 Vertical
3-4 May, 2008 0.921 Vertical
4-5 May, 2008 1.980 73 Vertical
Min - Max 0.857-1.980 3-85 -
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Table 4.1.7 - 1 Results of Vibration from Sampling Station along the Project Route between
2008 - 2009 (Cont’d.)

Peak Particle Frequency Axial vibration
No. Station Date Velocity (Hz) measurements
(mm./sec.)
6 Khajonsiri Temple 22-23 April, 2009 1.190 3 Vertical
23-24 April, 2009 1.270 8 Vertical
24-25 April, 2009 1.370 17 Vertical
25-26 April, 2009 1.860 19 Vertical
26-27 April, 2009 1.100 20 Vertical
Min - Max 1.100-1.860 3-20 -
7 Darul Amin Mosque 22-23 April, 2009 1.890 8 Transverse
23-24 April, 2009 0.750 53 Longitudinal
24-25 April, 2009 0.675 a7 Longitudinal
25-26 April, 2009 0.800 20 Transverse
26-27 April, 2009 1.550 50 Transverse
Min - Max 0.675-1.890 8-53 -
8 Si lam Temple 19-20 March, 2008 1.110 7 Vertical
1¥ Time 20-21 March, 2008 1.140 5 Vertical
21-22 March, 2008 1.190 q Vertical
22-23 March, 2008 1.190 85 Longitudinal
23-24 March, 2008 1.650 8 Longitudinal
2" Time 30 April-1 May, 2008 1.140 Vertical
1-2 May, 2008 1.400 20 Vertical
2-3 May, 2008 1.140 q Vertical
3-4 May, 2008 1.540 85 Vertical
4-5 May, 2008 1.670 85 Vertical
Min - Max 1.110-1.670 4-85 -
9 Siriwutti Wittaya School 22-23 April, 2009 1.986 5 Longitudinal
23-24 April, 2009 0.984 56 Longitudinal
24-25 April, 2009 0.950 11 Vertical
25-26 April, 2009 1.270 43 Vertical
26-27 April, 2009 0.983 10 Vertical
Min - Max 0.950-1.986 5-56 -
10 Chulavej Hospital 22-23 April, 2009 1.800 56 Transverse
23-24 April, 2009 1.670 q Vertical
24-25 April, 2009 1.751 Transverse
25-26 April, 2009 1.192 64 Vertical
26-27 April, 2009 1.563 13 Vertical
Min - Max 1.192-1.800 4-56
Remark : Transverse = Transverse Geophone
Vertical = Vertical Geophone
Longitudinal = Longitudinal Geophone
N/A = Not Available
* = Standard value according to Notification of Environmental Board B.E. 2553 (2010), Standard
for building impact prevention
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- Station No. 4 Mae Phra Ong Uppatham Catholic Church, Hua Mak, Bang Kapi
Bangkok
Results of existing vibration monitoring between 27 June to 2 July 2013 showed
that PPV was in the range of 0.619 to 0.905 mm/sec. The maximum level within 24 hours of five
consecutive days was 0.905 mm/sec. The frequency was 9.8 Hz when compared with the vibration
standard for building type 2 impact prevention (residential buildings, common housing building, row-
room building, row-house brick building, row-house building, duplex house), according to the
Notification of National Environment Committee No. 37 (B.E. 2553) found that the maximum value was
lower than the standard limit.
- Station No.5 Klongkalantan School (Meesuwan Anusorn) Suan Luang, Suan
Luang, Bangkok
Results of existing vibration monitoring between 14 to 19 June 2013 showed that
PPV was in the range of 1.08 to 1.41 mm/sec. The maximum level within 24 hours of five consecutive
days was 1.41 mm/sec. The frequency was 3.0 Hz when compared with the vibration standard for
building type 2 impact prevention (residential buildings, common housing building, row-room building,
row-house brick building, row-house building, duplex house), according to the Notification of National
Environment Committee No. 37 (BE. 2553) found that the maximum value was lower than the
standard limit.
- Station No. 6 Khachon Siri Temple, Suan Luang, Suan Luang Bangkok
Results of existing vibration monitoring between 14 to 19 June 2013 showed that
PPV was in the range of 0.429 to 1.33 mm/sec. The maximum level within 24 hours of five consecutive
days was 1.33 mm/sec. The frequency was 1.7 Hz when compared with the vibration standard for
building type 2 impact prevention (residential buildings, common housing building, row-room building,
row-house brick building, row-house building, duplex house), according to the Notification of National
Environment Committee No. 37 (BE. 2553) found that the maximum value was lower than the
standard limit.
- Station No. 7 Darulamin Mosque, Suan Luang, Suan Luang, Bangkok
Results of existing vibration monitoring between 14 to 19 June 2013 showed that
PPV was less than 0.300 mm/sec. Detection of frequency could no conduted. When compared with
the vibration standard for building type 2 impact prevention (residential buildings, common housing
building, row-room building, row-house brick building, row-house building, duplex house), according to
the Notification of National Environment Committee No. 37 (B.E. 2553) found that the maximum value
was lower than the standard limit.
- Station No. 8 Si lam Temple, Bang Na, Bang Na, Bangkok
Results of existing vibration monitoring between 20 to 25 June 2013 showed that
PPV was in the range of 0.930 to 1.74 mm/sec. The maximum level within 24 hours of five consecutive
days was 1.74 mm/sec. The frequency was 3.2 Hz when compared with the vibration standard for
building type 2 impact prevention (residential buildings, common housing building, row-room building,
row-house brick building, row-house building, duplex house), according to the Notification of National
Environment Committee No. 37 (BE. 2553) found that the maximum value was lower than the

standard limit.
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(2.1) Station No. 1 Lat Phrao Canal
(@) Phytoplankton and Zooplankton
® Phytoplankton

The results of the survey and sampling found 15 groups of
phytoplankton. The most common type was Cyanophyta (blue-green algae) species Oscillatoria
sp. 525 units per liter, following by Bacillariophyta (diatom) species Cyclotella sp. 186 units per
liter. The least found groups were Cyanophyta species Spirulina platensis (Nordstedt) Geitler,
Chlorophyta (green algae) species Crucigenia sp. and Pandorina morum (Muller) Boy, Euglenophyta
(euglenoids) species Euglena spp. and Bacillariophyta species Aulacoseira granulate (Ehrenberg)
Simonse, with the same amount of 6 units per liter, a survey of the type and quantity of
Phytoplankton along the routed, on July 1, 2013, as shown in Table 4.2.1 - 3.

® Zooplankton
The results of the survey and sampling found 2 groups of
Zooplankton which were Vorticella sp. and protozoa with celia found 6 Zooplankton per liter, a
survey of the amount of Zooplankton along the project route on July 1, 2013, as shown in Table
4.2.1-4.
The species diversity index of plankton at Station No. 1 Klong Lat
Phrao was 1.59 indicated that the water quality was at the moderate level. The conclusion of
type, quantity and diversity of plankton along the project route as shown in Table 4.2.1 - 5.
(b) Benthos
From the sampling found one group of Benthos as /ndoplanorbis
exutus of 15 Benthos per square meter. The survey of type and quantity of Benthos along the

project route as shown in Table 4.2.1 - 6.

(2.2) Station No. 2 Saen Saeb Canal
(a) Phytoplankton and Zooplankton
® Phytoplankton
The results of the survey and sampling found 41 groups of
Phytoplankton. The most common type was Cyanophyta species Oscillatoria sp. 3,500 units per
liter, following by Bacillariophyta species Cyclotella sp. 1,050 units per liter. The least found
groups were Cyanophyta species Merismopedia minima Beck, Chlorophyta species Actinastrum
gracillimum Smith, Eudorina elegans Ehrenberg, Monoraphidium caribeum Hindak, Pandorina
morum (Muller) Bory, Scenedesmus quadricuada (Turpin) Brebisson, Tetraedron regulare (Kuetzing)
and Tetraedron trigonum (Naegeli) Hansgirg, Euglenophyta species Phacus acuminatus Strokes,
Phacus longicuada (Ehrenberg) Dujardin, Phacus pseudonordstedtii Pochmann and Phacus tortus
(Lemmermann) Skvortzow and Bacillariophyta species Aulacoseira granulate (Ehrenberg) Simonse,
with the same amount of 7 units per liter, a survey of the type and quantity of Phytoplankton
along the routed, on July 1, 2013, as shown in Table 4.2.1 - 3.
® Zooplankton
The results of the survey and sampling found 5 groups of
Zooplankton. The most found group was Vorticella sp. of 21 Zooplankton per liter while the least
found group was Euplotes sp., Ascomorpha sp., Filinia longiseta (Ehrenbeg) and Lecane sp., with the
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same amount of 7 Zooplankton per liter, a survey of the amount of Zooplankton along the
project route on July 1, 2013, as shown Table 4.2.1 - 4.
The species diversity index of plankton at Station No. 2 Saen Saeb
Canal was 1.88 indicated that the water quality was at the moderate level. The conclusion of type,
quantity and diversity of plankton along the project route as shown in Table 4.2.1 - 5.
(b) Benthos

From the sampling found 3 groups of Benthos. The most found group
was Tubifex tubifex of 356 Benthos per square meter which the species diversity index of Benthos
was 0.72. The survey of type and quantity of Benthos along the project routed. As shown in Table
4.2.1 - 6.

(2.3) Station No. 3 Klong Hua Mak
(@) Phytoplankton and Zooplankton
® Phytoplankton

The results of the survey and sampling found 40 groups of
phytoplankton. The most common type was Cyanophyta species Oscillatoria sp. 9,750 units per
liter, following by Euglenophyta species Euglena acus Ehrenberg 2,400 units per liter. The least
found groups was Cyanophyta species Microcystis aeruginosa Kutzing, Chlorophyta species
Coelastrum microsporum Naegeli, Dicloster sp., Oocystis sp., Radiococcus sp., Selenastrum sp. and
Tetraedron gracile (Riensch) Hansgirg, Euglenophyta species Lepocinclis fusiformis (Carter)
Lemmermann, Lepocinclis pseudo-ovum Conrad Phacus sp. and Strombomonas sp, with the same
amount of 6 units per liter, a survey of the type and quantity of Phytoplankton along the routed,
on July 1, 2013, as shown in Table 4.2.1 - 3.

® Zooplankton

The results of the survey and sampling found Zooplankton group
protozua with celia of 18 Zooplankton per liter, a survey of the amount of Zooplankton along the
project routed on July 1, 2013, was shown Table 4.2.1 - 4.

The species diversity index of plankton at Station No. 3 Klong Hua
Mak was 2.01 indicated that the water quality was at the moderate level. The conclusion of type,
quantity and diversity of plankton along the project routed. As shown in Table 4.2.1 - 5.

(b) Benthos

From the sampling found 3 groups of Benthos. The most found
group was Tubifex tubifex of 444 Benthos per square meter which the species diversity index of
Benthos was 0.66. The survey of type and quantity of Benthos along the project routed. As shown
in Table 4.2.1 - 6.

(2.4) Station No. 4 Klong Pra Kanong
(@) Phytoplankton and Zooplankton

® Phytoplankton
The results of the survey and sampling found 61 groups of
phytoplankton. The most common type was Bacillariophyta species Cyclotella sp. 7,950 units per
liter, following by Cyanophyta species Oscillatoria sp. 5,250 units per liter. The least found groups

was Cyanophyta species Anabaena sp., Chlorophyta species Actinastrum gracillimum Smith,
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Table 4.2.1 - 3 Species and Density of Plankton along the Project Route on July 1, 2013,

Sampling Station
Phytoplankton Unit
1 2 3 4 5 6

Division Cyanophyta

Class Cyanophyceae
Anabaena sp. Units/L 14 0 6 0
Anacystis sp. Units/L 21 18 30 8 0
Merismopedia minima Beck Units/L 0 7 180 180 16 0
Merismopedia sp. Units/L 18 105 375 450 24 0
Microcystis aeruginosa Kutzing Units/L 0 0 6 12 0 0
Oscillatoria sp. Units/L 525 3,500 9,750 5,250 1,340 375
Pseudo-anabaena sp. Units/L 0 70 0 105 8 0
Spirulina platensis (Nordstedt) )

Geitler Units/L 6 0 78 1,200 0 0

Division Chlorophyta
Class Chlorophyceae
Actinastrum gracillimum Smith Units/L 7 0 6
Actinastrum hantzschii Lagerheim Units/L 0 0 375 450 0 0
Actinastrum raphidioides (Reinsch) Units/L 123 375 600
Brunnthaler
Ankistrodesmus falcatus (Corda) .

Ralfs Units/L 30 21 600 975 260 6
Chlamydomonas sp. Units/L 48 0 0 0 0 0
Closteriopsis sp. Units/L 0 18 24
Closterium acerosum (Schrank) )

Ehrenberg Units/L 0 0 0 6 0 0
Closterium gracile Brebisson Units/L 0 0 12 0 0
Closterium sp. Units/L 0 14 0 0 0
Coelastrum asteroideum De Notaris Units/L 0 0 36 0 0
Coelastrum cambricum Ascher Units/L 0 24 0 0
Coelastrum microsporum Naegeli Units/L 0 18 8 0
Coenochloris sp. Units/L 0 750 0 0 0
Crucigenia sp. Units/L 6 35 108 420 24 0
Dicloster sp. Units/L 0 0 6 0 0 0
Dictyosphaerium spp. Units/L 0 28 375 1,200 0
Didymocystis sp. Units/L 0 0 36 0 0
Eudorina elegans Ehrenberg Units/L 0 7 12 270 24 0
Kirchneriella (unaris (Kirchner) )

Moebils Units/L 0 0 0 18 0 0
Micractinium quadrisetum Units/L 0 14 0 36 0 0

(Lemmermann) Smith
Micractinium pusillum Fresenius Units/L 0 105 54 300 16 12
Monoraphidium caribeum Hindak Units/L 7 255 198 8 0
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Table 4.2.1 - 4 Species and Density of Zooplankton along the Project Route on 1 July, 2013,

Sampling Station
Zooplankton Unit
1 2 3 4 5 6
Phylum Sarcomastigophora
Actinophrys sol Ehrenberg Ind./L 0 0 0 30 0 0
Phylum Ciliophora
Coleps sp. Ind./L 0 0 0 8 0
Colpoda sp. Ind./L 0 0 0 0 6
Euplotes sp. Ind./L 0 7 0 6 0 6
Paramecium sp. Ind./L 0 0 0 18 0 6
Vorticella sp. Ind./L 6 21 0 225 8 6
Tintinnopsis sp. Ind./L 0 0 0 18 0 0
Unidentified ciliate protozoan Ind./L 6 0 18 12 0 18
Phylum Rotifera
Anuaraeopsis sp. Ind./L 0 0 0 6 0 0
Ascomorpha sp. Ind./L 0 7 0 0 0 0
Brachionus angularis Gosse Ind./L 0 0 0 6 40 0
Brachionus sp. Ind./L 0 0 0 6 0 0
Filinia longiseta (Ehrenbeg) Ind./L 0 7 0 30 0 0
Lecane sp. Ind./L 0 7 0 0 0 0
Polyarthra sp. Ind./L 0 0 0 12 0 0
Rotaria sp. Ind./L 0 0 0 12 0 0
Unidentified rotifers Ind./L 0 0 0 24 0 0
Phylum Arthropoda
Subphylum Crustacea
Class Maxillopoda
Subclass Copepoda
Copepod nauplii Ind./L 0 0 0 6 0 0
Remark : Station 1 : Lat Phrao Canal Station 4 : Phra Khanong Canal
Station 2 : Saen Saeb Canal Station 5 : Bang Na Canal
Station 3 : Hua Mak Canal Station 6 : Samrong Canal

Source : Field survey by ENRICH Consultant Co., Ltd. 2013.

Table 4.2.1 - 5 Summary Density, Species and Diversity of Plankton along the Project Route

tem Khlong Khlong Khlong Khlong Phra Khlong Khlong
Lat Phrao | Saen Saeb Hua Mak Khanong Bang Na Samrong
Density of plankton
Phytoplankton (Unit/L) 933 6,497 20,409 22,497 2,980 2,466
Zooplankton (Ind./L) 12 35 18 917 56 a2
Total 945 6,532 20,427 23,414 3,036 2,508
Number of plankton species
Phytoplankton (species) 15 a1 40 61 26 18
Zooplankton (species) 2 5 1 15 3 4
Total 17 46 41 76 29 22
Species diversity index 1.59 1.88 2.01 2.44 1.75 1.93
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(b) Benthos
From the sampling found one group of Benthos was Pomacea
insularus of 44 Benthos per square meter. The survey of type and quantity of Benthos along the
project route as shown in Table 4.2.1 - 6.

(2.6) Station No. 6 Samrong Canal
(a) Phytoplankton and Zooplankton

® Phytoplankton
The results of the survey and sampling found 18 groups of
phytoplankton. The most common type was Euglenophyta species Euglena spp. 825 unit per liter,
followed by Euglena acuc Ehrenberg 600 unit per liter. The least found groups was Chlorophyta
species Ankistrodesmus falcatus (Corda) Ralfs, Pediastrum duplex Meyen and Radiococcus sp.,
Euglenophyta species Euglena oxyuris Schmarda, Phacus tortus (Lemmermann) Skvortzow and
Trachelomona hispida (Perty) Stein, with the same amount of 6 units per liter, a survey of the
type and quantity of Phytoplankton along the routed, on July 1, 2013, as shown in Table 4.2.1 - 3.
® Zooplankton
The results of the survey and sampling found 5 groups of
Zooplankton. The most found a group was protozoa with celia (unidentified) of 18 Zooplankton per
liter, a survey of the amount of Zooplankton along the project route on July 1, 2013, as shown
Table 4.2.1 - 4.
The species diversity index of plankton at Station No. 6 Samrong
Canal was 1.93 indicated that the water quality was at the moderate level. The conclusion of type,
quantity and diversity of plankton along the project route as shown in Table 4.2.1 - 5.
(b) Benthos
From the sampling found 6 groups of Benthos. The most found a
group was Notonecta sp., Belostoma sp. and Lymnaea auricularis swinnoei of 44 Benthos per
square meter which the species diversity index of Benthos was 1.77. The survey of type and
quantity of Benthos along the project route as shown in Table 4.2.1 - 6.

4.2.2 Terrestrial Resources
4.2.2.1 Forest resources
1) Methodology

The Yellow Line Mass Transit Construction Project (Lat-Phrao - Samrong section)
conducted in large urban areas. (Non-conserved-protected forest by law). The study and analyze
of the forest had considered exploring trees/tree species found in the project construction areas.
The distance was about 30 kilometers included 23 Sky train stations, one Depot and one Park and
Ride.

The study covered the existing plant communities or plants of both sides which not
exceed 20 meters from each side of project route, which expected to be affected by the project
operation. This was because, the routed construction will be on the 3 main roads, Lat Phrao Road,

Srinagarindra Road and Thepharak Road. The study areas covered both sides of the area along the
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Streblus asper Lour., Acacia mangium Wild. and Cassia fistula etc. The dominant species was

Tabebuia arentea Britt. (113 trees).
1.3 Thepharak Road (Si Thepha Station to Samrong Station)

The project study area across certain areas of Muang Samut Prakan district,
Samut Prakran province, which has the land utilization of the surrounding areas as the densely
urban communities consisted of residential buildings, commercial buildings, factories etc., the
ecosystem surrounding the project is classified as Urban Ecology. Most of the plants in the areas
were humanly grow both in the traffic island areas and either side of the sidewalks, with the study
results as followed.

®  Si Thepha station (YL - 21) to Thippawan station (YL - 22) distance 1,620
meters start from Si Thepha Market to Chularat 2 Hospital. This area was a dense residential
community located in Samut Prakran province with Si Thepha fresh market. From the survey found
plants along both sidewalks for about 12 species, such as Pterocarpus indicus Willd, Bauhinia
purpurea L., Tabebuia rosea DC.and Alstonia scholaris var. scholaris. etc. The dominant species
were Pterocarpus indicus Willd (75 trees) and Casuarina junghuhniana Mig. (34 trees). At the traffic

island found 9 species, the dominant species was Tabebuia arentea Britt. (171 trees).

" Thippawan station (YL - 22) to Samrong Station (YL - 23) distance 1,740 meters
start from Chularat 2 Hospital to Sukhumvit Road Junction (Sukhumvit-Thepharak Intersection) with was
the like to Green Line Mass Transit Project (Bearing-Samut Prakran Section). This area was a dense
residential community located in Samut Prakran province with big fresh market and Imperial World
Department Store. From the survey found plants along both sidewalks for about 12 species. The
dominant species were Tabebuia rosea DC. (9 trees) and Terminalia catappa L. (3 trees). At the traffic

island found 9 species, the dominant species was Tabebuia arentea Britt. (171 trees).
2. Park and Ride and Depot Construction area

The construction areas of park and ride building was of 40 rais and depot of 122
rais located in the area near the intersection of Srinagarindra Road and Bangna - Trad Road,
slanting to the back. North side close to the empty space and andCha-Um Niwat Housing and Park
Avenue Village. Southern part adjacent to Khlet Canal, Maple Hotel and Suan Parklands Village.
While the west and to the east adjacent to Srinagarindra Road and Bang Na Canal, respectively.
Current conditions was a big waste land, no property and any building in the area. Found the trees
in that open space of about 6 species of Acacia auriculiformis A. Cunn. Ex Benth., Sesbania
grandiflora (L.) Desv., Annona squamosa L., Millingtonia hortensis L.f. and Tamarindus indica L.
etc., with Phyllanthus emblica L. (10 trees) as a dominant species in this area.

Overview of the plants found either side of the pedestrian along the project route,
depot and park and ride building and Rama Nine Interchange. Found more than 95% of the trees
are planted by humans, such as Pterocarpus indicus Willd., Tabebuia rosea DC., Peltophorum
pterocarpum (DC.). Backer ex KHeyne., Lagerstroemia sp., Alstonia scholaris var. scholaris,
Mimusops elengi L., Lagerstroemia speciosa var. speciosa, mahogany (Swietenia mahagoni (L.)
Jacq.), Millingtonia hortensis Lf, Delonix regia (Bojer ex Hook.) Rafin. and the trees that grow

naturally found only 3 species were Samanea saman (Jacq.) Merr., Tamarindus indica L. and
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Pithecellobium dulce (Roxb.) Benth. When considering the results of the survey and count trees
along the transit trail and vicinity can be concluded that the area has a total of 60 species of 5,325

trees which classified as follows.

The details of the survey on terrestrial ecology and existing environment along the

project route as shown in Appendix 4G.

4.3 Human Use Values
43,1 Land Use

1) Methodology
(1) Study and analyze of existing land use along the project route and adjoining
areas by reviewed the papers/reports and collected information from various entities, including
topographic maps, satellite imagery, Bangkok City Plan, etc.
(2) Field survey the existing land use along the project route and vicinity to present
form of land use in the most current.
(3) Analyze and estimate in changing of land use along the project route and adjoining

areas when developing a project. Provide an appropriate prevention and mitigation measures.
2) Study Results

(1) Land use in the areas of project route

Land use in the year 2013 along the project route and adjoining areas within 500
meters of the radius, showed 16 patterns of land use. Most of the areas about 39.02% of the
project area were single house communities 7,475.11 rais. Followed by empty space/wastelands
with the area of 3,259.97 rais or 17.03% of the project areas. Also, a shop/commercial building
(16.97%), infrastructure and utilities (6.62%), industrial and warehouse (5.8%), common housing
building (4.94%), water sources (2.02%), department stores (1.86%), slum (1.58%). A land use
patterns within 500 meters of radius as shown in Figure 4.3.1 - 1 and Table 4.3.1 - 1.

In addition, the dividing of land use on the road along the project route consists

of Lat Phrao Road, Srinagarindra Road and Thepharak Road detailed as follows.
® [at Phrao Road (Ratchadapisek Station - Bang Kapi Station) land use

within 500 meters of the radius. Found that it was used as single house community the most of
3,154.94 rais, accounting for 50.57% of the project area. Followed by shops/commercial building
with the area of 1,332.44 rais, accounting for 21.36% of the project area. Also, an empty
space/wastelands (7.39%), common housing building (5.30%) infrastructure and utilities (4.94%),
department stores (3.34%), government offices (2.16%), water resources (1.049%) etc., as shown in
Table 4.3.1 - 2.

® Srinagarindra Road (Srinagarindra Station - Si Dan Station) land use within
500 meters of the radius. Found that it was used as single house community the most of 3,566.29
rais, accounting for 36.78% of the project area. Followed by empty space/wastelands with the area
of 2,302.24 rais, accounting for 23.74% of the project area. In addition, a shops/commercial building
(13.59%), infrastructure and utilities (7.98%), common housing building (4.64%) industrials and

warehouses (4.21%), water resources (1.93%) etc., as shown in Table 4.3.1 - 3.
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Table 4.3.1 -2  Existing land use pattern at Lat Phrao road along the project route (radius
500 meters from center line of project) (Cont’ d).

No. Land use pattern Area
Rai %
12 Government institution zone 134.57 2.16
13 Recreation and environmental conservation area (park) 19.03 0.30
14 Infrastructure (road/expressway) 308.23 4.94
15 Water resources (river/canal/pond) 65.07 1.04
16 Miscellaneous land 461.29 7.39
Total 100.00

Table 4.3.1 -3  Existing land use pattern at Srinagarindra road along the project route

(radius 500 meters from center line of project)

No. Land use pattern Area
Rai %
1 Dense residential zone (crowded community) 95.79 0.99
2 Residential area, village, townhouse 3,566.29 36.78
3 Residential buildings (condominium/flat/apartment) 450.02 4.64
4 Store, commercial building, office, entertainment building 1,317.41 13.59
5 Department store 138.58 1.43
6 Market 72.44 0.75
7 Hotel 47.52 0.49
8 Hospital and health care 17.16 0.18
9 Industrial and warehouse zone 408.03 4.21
10 Institution zone (school/college/university) 34.51 0.36
11 Religious place zone (temple/mosque/church) 26.24 0.27
12 Government institution zone 114.87 1.18
13 Recreation and environmental conservation area (park) 144.27 1.48
14 | Infrastructure (road/expressway) 773.80 7.98
15 Water resources (river/canal/pond) 187.01 1.93
16 Miscellaneous land 2,302.24 23.74
Total 100.00

® Thepharak Road (Thepharak Station - Samrong Station) land use within
500 meters of the radius. Found that it was used as single house community the most of 753.94
rais, accounting for 23.41% of the project area. Followed by shops/commercial building with the
area of 601.03 rais, accounting for 18.66% of the project area. In addition, industrials and

warehouses (18.06%), an empty space/wastelands (15.41%), infrastructure and utilities (5.80%),
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Yellow Line Project : Lat Phrao-Samrong Section was in Bangkok Master planning, 2013 and Samut
Prakan Master planning. The land use details as shown in Figure 4.3.1 - 2.

Bangkok Master Planning, 2013

Land use along the project route can be classified as 4 types belows.

®  Brown zone is a densely residential area such as the project route that
crosses Chatuchak and Huay Khwang.

®  Orange zone is moderately dense residential area such as the project route
that cross Wang Thonglang, Bang Kapi, Suan Luang, Prawet and Bang Na.

®  Yellow zone is a less dense residential area such as the project routed that
cross Wang Thonglang, Bang Kapi, and Bang Na.

®  Red zone is the commercial area such as certain areas of Wang Thonglang,
Bang Kapi, and Bang Na.

Samut Prakan Master Planning

Curently the Samut Prakan Master planning was under editing, in the process of
law No. 17: Department of Public Works and Town and Country Planning printed maps and plan.
And also prepare for land use drafted of Samut Prakran master planning (not promulgate) as
shown in Figure 4.3.1 - 3, with the details of land use.

®  Orange zone is moderately dense residential area as the project route that
cross most of Muang Samut Prakarn district,

®  The red zone is the commercial and densely residential area as the project

route that crosses Samrong Nua Municipality.

Table 4.3.1 -5 Existing Land Use pattern at Depot and its vicinity (radius 1 kilometer from
center of Depot)

Study area (radius 1 kilometer from center of Depot)
Land use pattern
Square meter Rai %

1. Residential zone 1,031,755.15 644.85 32.86
2. Residential and commercial zone 65,335.14 40.83 2.08
3. Commercial zone 235,693.33 147.31 7.51
4. Industrial zone 30,068.69 18.79 0.96
5.  Warehouse zone 21,446.17 13.40 0.68
6. Institution zone 6,600.50 4.13 0.21
7. Government place zone 5912.67 3.70 0.19
8.  Religious place zone 13,447.87 8.40 0.43
9.  Infrastructure 76.83 0.05 0.00
10.  Recreation area 67.67 0.04 0.00
11, Agriculture area 464,838.99 290.52 14.80
12.  Green area 631,042.97 394.40 20.10
13.  Abandoned area 46,331.64 28.96 1.48
14.  Water resources 72,214.54 45.13 2.30
15.  Road 515,167.83 321.98 16.41

Total 3,140,000.00 1,962.50 100.00
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4.3.2 Transportation

1) Methodology

(1) Collect and analyze transportation data along the project route and vicinity as
road network linked to the train project, traffic volume data on the main/secondary road and
transportation system development plan that related and connected with the project area etc. By
collecting the secondary data from related documents/reports as traffic volume 2012 - 2013 of
Bangkok Metropolitan Traffic and Transportation Department etc.

(2) Analyze and estimate the transportation impacts from the development of the
project both construction and operation phase.

(3) Provide an appropriate prevention and mitigation measures and auditing

requirements.

2) Study Results
Reviewed both previous EIA report (Light and Dark Yellow Line Mass Transit Project,
OTP) 2012 detailed below.
(1) Transportation Network Linked with Yellow Line Mass Transit Project
Bangkok Mass Transit Yellow Line Project : Lat Phrao-Samrong start from the link
of Blue Line Mass Transit Project (Bang Sue - Hua Lampong section) at Ratchada - Lat Phrao
intersection and ends at Samrong junction. Which connects to the Green Line Mass Transit Project,
the project route start from Ratchada - Lat Phrao intersection along Lat Phrao road to the west
until Bang Kapi intersection (Lat Phrao - Srinagarindra) and headed south along Srinagarindra road
to Thepharak intersections (Srinagarindra - Thepharak) and turn right to Thepharak Road which
ended at Samrong intersection (Thepharak - Sukhumvit). The study was divided into six sub-areas
along the project route. The main road network along the route of Yellow Line Mass Transit
Project (Lat Phrao — Samrong section), as shown in Figure 4.3.2 - 1, as detailed below.
(1.1 ) Lat Phrao Road (Ratchada - Lat Phrao Intersection ended at Lat Phrao
86 junction)

This section was approximately 4 km. These section of Lat Phrao road is
the responsibility of the Department of Highways. The road is six lanes (back - forth) with a traffic
island and sidewalks on both sides with the right of way width of 30 meters with many networks of
major/minor roads as Ratchadaphisek road, Praditmanutham road, Chok Chai 4 road and Soi Lat
Phrao 64. As along Lat Phrao road at Ratchada - Lat Phrao intersection ended at Lat Phrao 86
junction has 6 major junctions. The project area of Lat Phrao road (Ratchada - Lat Phrao
intersection) to Praditmanutham road junction, as shown in Figure 4.3.2 - 2 below.

® Ratchada - Lat Phrao Intersection is an intersection between Lat
Phrao road and Ratchadapisek Road. Currently has a four-lanes overpass (back - forth) in the line
of Ratchadaphisek Road. The traffic control at the ground level junction was with traffic lights and
allow to move in any direction.

® Phawana Junction is a junction linked between Lat Phrao road with
Soi Lat Phrao 41 or Soi Phawana. The linked between Soi Lat Phrao 41 and Lat Phrao road is skew.

The traffic control at the junction was with traffic lights and allow to move in any direction.
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traffic volume during rush hour (morning and evening Phase) due to the high traffic volume into an
intersection.

® Phatthanakan Intersection is an intersection of Srinagarindra Road and
Phatthanakan Road, which has a two-lanes overpass (back - forth) in the line of Phatthanakan
Road. It is a change to the width and shape of city streets to suburban streets. Traffic jams during
rush hour(morning and evening Phase). The traffic control at the junction was with traffic lights. All
vehicles on Phatthanakan road required to pass the junction in the line of Phatthanakan road must
use overpass. The vehicles that pass the ground junction on Phatthanakan road force to turn left
or right into Srinagarindra Road only do not go straight. The vehicles Srinagarindra Road can move
in any direction.

(1.4) Srinagarindra Road (Phatthanakan Intersection to Si Udom Junction)

Srinagarindra Road (Phatthanakan Intersection to Si Udom Junction) was

approximately 7 km (Figure 4.3.2 - 1) with many networks of major/minor roads as Chaloem
Phrakiat Ratchakan Thi 9 Road, Udomsuk Road and Soi Sukhumvit 77. As along Srinagarindra road
(Phatthanakan to Si Udom Junction) has 4 major junctions. The project area of Phatthanakan
Intersection to Si Udom Intersection, as shown in Figure 4.3.2 - 5 below.
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Figure 4.3.2 - 5 Study Area from Phatthanakan Intersection to Si Udom Intersection

® Suan Luang Intersection is an intersection of Srinagarindra Road and
On Nut Road which has a two-lanes overpass (back - forth) of On Nut Road. While in the area of
Srinagarindra Road was 8 traffic lanes. The traffic control at the junction was with traffic lights. All
vehicles on On Nut Road required to pass the junction in the line of On Nut road must use
overpass. The vehicles that pass the ground junction on On Nut Road headed west (to Sukhumvit)
force to turn left or right into Srinagarindra Road only, do not go straight. While the vehicles on On

Nut road headed east (to Lat Krabang) must turn left, if the vehicles required to use Srinagarindra
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® |a Salle Intersection (new) is an intersection of Srinagarindra Road and
Sukhumvit 105 Road (4 traffic lanes (back - forth). Currently has a 4 lanes overpass (back - forth) in
the line of Srinagarindra Road with space between the bridge in both directions. The traffic control
at the ground junction was with traffic lights allow all vehicles to move in any directions. And has a

lane for the vehicle to exit and entrance to Srinagarindra Road and Sukhumvit 105 Road.

® Si Thepha Intersection is an intersection of Srinagarindra Road and
Thepharak Road. Currently has a 4 lanes overpass (back - forth) in the line of Srinagarindra Road
with space between the bridge in both directions. The traffic control at the ground junction was
with traffic lights allow all vehicles to move in any directions. And has the right turn lane on
Srinagarindra Road in the space between pier of the overpass as Sikarin Junction.

(1.6) Thepharak Road (Si Udom Intersection to Samrong Junction)

Thepharak Road (Si Udom Intersection to Samrong Junction) was
approximately 4 km (Figure 4.3.2 - 1). By Thepharak Road or Highway 3268 (Samrong) converging
with Highway 3317 (Bangbo) is a local road in Samut Prakran province posing in east - west
direction. The road is 8 traffic lanes (4 traffic lanes per direction) with a traffic island to separate
the direction, intersected with Srinagarindra Road at Si Thepha junction. The primary road network
is Sukhumvit 107 Road. Samrong junction is a major junction (The project area of Si Udom to
Samrong Junction, as shown in Figure 4.3.2 - 7). It is a junction linked between Thephakak Road
and Sukhumvit Road. The traffic control at the junction was with traffic lights which do not allow
the vehicles from Sukhumvit Road turn right into Thepharak Road, have to go straight and make a

u-turn under Samrong Canal overpass with 290 meters away from the junction.
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Figure 4.3.2 - 7 Study Area from Si Udom Intersection to Samrong Intersection
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(3) Analysis of Traffic Problem at the Transportation Network Llinked with
Bangkok Mass Transit Yellow Line Project : Lat Phrao-Samrong
The reviewed and analysis of traffic problem at the transportation network linked

Bangkok Mass Transit Yellow Line Project : Lat Phrao-Samrong Section as shown in Table 4.3.2 - 1.

(3.1) Traffic Condition on Lat Phrao Road

® The traffic volume on the entire route of Lat Phrao Road in the morning
rush hour was approximately 500 to 800 PCU/lane/day, these number of vehicle was a result of a
traffic controlling by the police. Whether it was the controlling at the junction or the median
opening, when combined the traffic volume passed the junction for the critical direction was
about 1,000 to 1,150 PCU/lane during rush hours. These circumstances shows that the flow of
traffic volume at the critical junction was relatively low. If improve the traffic control method to
meet an international standard, the flow of traffic volume at the critical direction passed the
junction will high about 1,400 to 1,500 PCU/lane on the critical direction.

® The current implementation of traffic control officers caused the delays
at each junction average about 10 to 20 minutes/vehicle, depending on the desired to pass the
junction, such as junction with high passing demand (neither large or small junction or just median
opening). Besides, waiting time also very vary such as the vehicle that arrives and is the last group
passed the junction do not waste any time at the junction while the first vehicle at the red light

will waste about 10 to 30 minutes. Depending on the light controlling at the junction by officials.

® The vehicles on the road that intersected with Lat Phrao Road either
the main road such as Ratchadaphisek Road or minor roads or soi the flowing rate was lower, for
example, Ratchada/Lat Phrao junction. The traffic volume at Ratchadapisek road around the
junction (not flyover) the flow rate was approximately 350 to 650 vehicle/lane/hour which much
lower than Lat Phrao Road. This may be due to low demand on passed at the junction or the
controlling method of the officer making a traffic via junction very less. As well as the average
delay of each vehicle, was relatively high with close to or more than on the Lat Phrao Road.

® (onsidering the traveling speed found that an average on each road
section from all type of vehicle (including bus) was about 8 to 12 km/hr. (Including delays at the
junction), which is relatively low. In spite of moving speed on the road was at a moderate speed,
long wasted time at Junction. Also, the change of travel time (travel speed) was very high, as if the
first car passes the junction the travel speeds were excess 20 km/hr. If jam at the junction (which
most vehicles have jammed at least one junction) the entire travel speeds will decrease over 50%

immediately.

® Summarize the current critical junction (all roads) was concluded on
traffic conditions as a result of current traffic control only. This situation may not be the real
desired of travelers. This is because the controlling method of the authorities, such as vehicular
traffic must u-turn back at the median opening (instead of improving junction in front of major

alley). This may result in the driver to find or change the route to avoid traffic jams.

AEC/HC/D2A/WE/ENRICH/PSG 4-92



The Report on Changes in Project Details in the EIA Reports on
the Bangkok Mass Transit Yellow Line Project : Lat Phrao-Samrong Section Chapter 4 Existing Environmental Condition

Table 4.3.2 - 1 Result of Traffic Analysis at each Intersection on Transportation Study

Network
Critical intersection and Average delay at
Section Road name Average speed ] . ] . . LOS
continuous intersection intersection
1 Lat Phrao 1 between WB: 8 km/hr (Critical Intersection) 18 minute F
Ratchadaphisek - Lat EB: 12 km/hr Ratchadaphisek - Lat
Phrao intersection to Phrao intersection
Ratchadaphisek -Pradit Chock Chai 4 11 minute F
Manutham road intersection
intersection
2 Lat Phrao 2 between WB: 8 km/hr Lat Phrao intersection / Pradit 6 minute F
Ratchadaphisek - Lat EB: 12 km/hr Manutham intersection
Phrao intersection to
Ratchadaphisek -Pradit (Critical Intersection) 12 minute F
Manutham road Lat Phrao 122 intersection
intersection (Mahat Thai road)
Lat Phrao 101 intersection 9 minute F
3 Srinagarindra 1 between SB: 18 km/hr (Critical Intersection) 17 minute F
Lam Sali intersection to NB: 12 km/hr Lam Sali intersection
Srinagarindra - Srinagarindra intersection/ 6 minute F
Phatthanakan intersection Krung Thep Kritha
intersection
a4 Srinagarindra 2 between SB: 13 km/hr Srinagarindra intersection/ 8 minute F
Phatthanakan intersection | NB: 17 km/hr Phatthanakan intersection
to Si Udom intersection (Critical Intersection) 14 minute F
Suan Luang intersection
(Cross to On Nut road)
5 Srinagarindra 3 between Si | SB: 18 km/hr Si Udom intersection 7 minute F
Udom intersection to NB: 12 km/hr
Thepha Rak intersection
6 Thepha Rak road WB: 9 Km/hr (Critical Intersection) 15 minute F
EB: 15 Km/hr Samrong intersection
(Thepha Rak/Sukhumvit
road)

Source : Traffic study result from Asian Engineering Consultants Corporation Limited, 2013.

® The survey found that the traffic jams on Lat Phrao Raod start very early
in the morning from about 6:30 am. until 9:00 am. or beyond. These circumstance showed that
the traffic demand on Lat Phrao Road will be longer than normal to about one and a half hours.
Therefore, it is difficult to measure the demand or actual demand on Lat Phrao Road. Also during
the evening rush hour, the traffic jam on the road star from approximately 4:30 pm. until dusk to
about 8:30. pm., which has been shown increasing on the activities, then evening demand or

traveling desires on Lat Phrao Road will be even more than in the morning.

(3.2) Traffic Condition on Srinagarindra Road
® Traffic condition generally on Srinagarindra Road was much better than
the Lat Phrao Road. Traffic volume on Srinagarindra Road in each lane at junctions in rush hour

was about 450 to 550 vehicle/lane. While the traffic volume on an intersected roads was based on
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each junction, also about 450 to 550 vehicle/lane/hour. When combined the highest traffic
volume in each direction to be the traffic volume/hour/lane at the junction was around 900 to
1,100 vehicle/lane/hour. This situation shows that the flow at junction/lane of the critical direction
was very low. Resulted in an average delay at the junction was quite high. As same as the situation
on Lat Phrao Road, about 15 to 20 minutes/vehicle. On Nut junction was a critical junction.

® Travel speeds on Srinagarindra Road were between 12 to 18 km./hr.
depending on the traffic direction. The direction heading into On Nut Junction has more traffic

jams than heading out.

(3.3) Traffic Condition on Thepharak Road

® Traffic condition generally on Thepharak Road was similar with Lat
Phrao Road more than Srinagarindra Road. These may be due to the similarity of land use on
Thepharak Road and Lat Phrao Road. The traffic volumes on Thepharak Road in each lane at
junctions in rush hour, about 500 to 650 vehicle/lane. While the traffic volume on an intersected
roads was based on each junction, also about 400 to 650 vehicle/lane/hour. When combined the
highest traffic volume in each direction to be the traffic volume/hour/lane at the junction was
around 1,100 to 1,200 vehicle/lane/hour.

® Travel speeds on Srinagarindra Road were between 12 to 18 km./hr.
depending on the traffic direction. The direction heading into Samrong Junction has more traffic

jams than heading out due to this junction is a critical junction.
(4) Traffic Management During Project Construction Phase
(4.1) Using labels and traffic signs around the construction area

To control, alerts and recommended the traffic routes that will be the lane
closed to suit with the traffic condition of travelers. The goal is to introduce the route, caution in
lane use, including control in lanes use and speed lead. Therefore, the consultants have offered a
sample of closed lanes on Lat Phrao Road (by labels and traffic signs which can be applied to
Thepharak Road with similar size) and Srinagarindra Road. A sample of closed lanes on Lat Phrao
Road, as shown in Figure 4.3.2 - 8 and sample of the closed lane on Srinagarindra Road, as shown

in Figure 4.3.2 - 9, respectively.

(4.2) Recommendation of shortcut in the area
Shortcut on Lat Phrao Road, as shown in Table 4.3.2 - 2 will help spread
the traffic volume in terms of the personal car off Lat Phrao Road area more quickly. Which direct

impact on traffic jams of Lat Phrao Road to decline.

(4.3) Traffic Control and Management
- The traffic condition on Lat Phrao Road has high volume of u-turn
vehicles especially in the morning rush hour. Lot of vehicle were going inbound (heading west) (it
also has the vehicles that desired to turn in the opposite direction). Besides, these both traffic
volume take a lot more time than a normal turn right at junction, unnecessary increase the

amount of vehicles on both directions of the road, either. As a result, a large number of vehicles
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2.4 Thepharak Road, starting from Si Thepha junction to Samrong and
Pu Chao Saming Phrai junction is the main water supply pipeline with diameter of 1,200 mm. and
the water supply pipeline pipe with diameter of 300 mm., lied under the footpath at a depth of
one meter in the out bound direction.

4.3.3.2 Electrical System

Data collection of the electrical system along the project route within a
radius of 500 meters and vicinity of the Metropolitan Electricity Authority (MEA). Together with the
field survey and monitoring concluded as follows:

1) The MEA Lat Phrao is located on Ramkhamhaeng Road with responsible
for electricity distribution of 167 sg.km with total of 251,765 users, electricity unit distribution of
2,679,707,110 kW-hr. (data from January - December 2008). The distribution transmission control
along the project route of 2 subtrasmissions.

1.1 Klongchan Substation received electricity from the transmission
line 69 kV from Bang Kapi Terminal Station. By changing the voltage from 69 kV to 24 kV via
transformer 1x40 + 2x60 MVA, distribute 16 Feeder electricity.

1.2 Wang Thonglang Substation received electricity from the transmission
line 69 kV from Ratchadapisek Terminal Station. By changing the voltage from 69 kV to 24 kV via
transformer 3x60 MVA, distribute 16 Feeder electricity.

2) MEA Bang Kapi is located on Ramkhamhaeng Road, Suan Luang, Suan
Luang, Bangkok with responsible for electricity distribution of 167 sq.km with total of 197,456
users, electricity unit distribution of 3,145,472,713 kW-hr. (data of January — December, 2009). The
distribution transmission control along the project route of one subtrasmission is Phatthanakan
Substration (PTN). Received electricity from the transmission line 115 kV from On Nut Terminal
Station. By changing the voltage from 115 kV to 24 kV via transformer 2x60 MVA, distribute 4
Feeder electricity.

3) MEA Prawet is located on King Kaew Road, Rachathewa Subdistrict,
Bangphli District, Samut Prakran province with responsible for electricity distribution of 127 sg.km
with total of 134,482 users, electricity unit distribution of 1,843,908,463 kwW-hr. (data of January —
December, 2009). The distribution transmission control along the project route of one
subtrasmission is Suan Luang Substration (SG). Received electricity from the transmission line 69
kV from On Nut Terminal Station. By changing the voltage from 69 kV to 24 kV via transformer 3x60
MVA, distribute 19 Feeder electricity.

4) MEA Samut Prakarn is located on Sukhumvit Road, Pak Num Subdistrict,
Muang District, Samut Prakran province with responsible for electricity distribution of 124 sqg.km
with total of 165,645 users, electricity unit distribution of 4,384,590,876 kW-hr. (data of January —
December, 2009). The distribution transmission control along the project route of 2
subtrasmissions.

4.1 Samrong Substation (SRS) received electricity from the transmission
line 69 kV from Thepharak Terminal Station. By changing the voltage from 69 kV to 24 kV via
transformer 3x60 MVA, distribute 14 Feeder electricity.
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4.2 Bang Muang Substration (BMU) received electricity from the
transmission line 69 kV from Thepharak Terminal Station. By changing the voltage from 69 kV to 24
kV via transformer 3x60 MVA, distribute 16 Feeder electricity.

5) The conclusion of electrical system survey along the project route and

vicinity is as follows:

5.1 Lat Phrao Road starts from Ratchada/Lat Phrao Station at Ratchada
- Lat Phrao intersection passed Lat Phrao Road until the confluence with Srinagarindra Road as
follows.

a) North: A transmission line 69 kV laid elevated along Lat Phrao
Road to Wang Thonglang substation and laid elevated from substation Wang Thonglang to At
Narong — Ram Inthra Expressway before laid underground through Lat Phrao Road and elevated
again along Lat Phrao Road before sifting down underground to Klongchan Substation.

b) South: A transmission line 69 kV laid elevated from Klongchan
substation along Lat Phrao Road until the confluence with Srinagarindra Road.

5.2  Srinagarindra Road strat from the confluence with Lat Phrao Road
until Rama 9 Interchange and Bangkok-Chonburi Motorway as follow.

a) East: A transmission line 115kV laid elevated along
Srinagarindra Road until and shifted underground at Ramkhamhaeng Road.

b) West: A transmission line 115 kV laid elevated from Klongchan
substation along Lat Phrao Road until Rama 9 Interchange before difted underground and elevated
to Bangkok-Chonburi Motorway.

5.3 Srinagarindra Road from Phatthanakan station passed Srinagarindra
Road until confluence with Thepharak Road as follows:

a) North: A transmission line 115 kV laid elevated across Srinagarindra
Road to Bang Na-Trat Road.

b) South: A transmission line 115 kV laid elevated along Srinagarindra
Road. At the far end of Srinagarindra Road has the underground line connected with the
transmission line 115 kV at Bang Na - Trat Road in the North.

6) The survey of high voltage lines along the mass transit system rails and
adjoining areas have concluded that the area of Phatthanakan Road-Srinagarindra junction has a
high voltage transmission line of EGAT - Thailand cut across Srinagarindra Road with 20 meters

height above the surface of Srinagarindra Road.

4.3.3.3 Telecommunication system

Data collection of telecommunications system along the project route within
a radius of 500 meters and vicinity such as TOT Public Company Limited, CAT Telecommunications
Co., Ltd., Total Access Communication Public Company Limited, True Corperation Public Company
Limited and Advanced Info service Public Company Limited etc. Together with the field survey and
monitoring concluded as follows:

1) Public switched and mobile telephone systems in Bangkok and vicinity
area from the report of the Public switched and mobile telephone and internet market 2008

(Office of Policy and Rules, the National Telecommmunications Commission, 2009), considering only
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- Suan Luang Ro 9 Giant Tunnel Project, as shown in Figure 4.3.4 - 1
diameter of 5.00 m. crossed Srinagarindra Road. The landscape design was completed now under
further budgeting. Construction is expected to be in the year 2012 to 2016

4.3.4 - 2.

- Solving the flooded critical in Lat Phrao Road Project, as shown in Figure

- Solving the flooded critical in Srinagarindra Road Project, as shown in
Figure 4.3.4- 3.

-

“n- e “wm....».
Figure 4.3.4 - 1 The Suan Luang Ro 9 giant tunnel construction project
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Figure 4.3.4 - 2 Flood control on Lat Phrao road project
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nearby area of the construction sites and expected households/enterprises to be affected by the
expropriation and relocation for the project construction.

- Group 1: A group of households/enterprises that are near or next to the
project area emphasized on the owners or tenants of the building/land in the construction area of
23 stations and the surrounding area in the radius of 100 meters along the route of the Bangkok
Mass Transit Yellow Line Project : Lat Phrao - Samrong, which is expected to be affected by the
project construction activities. From counting the aerial photographs of recent years, 2007 and
field survey found 1,401 households. Buidling in the project area (surrounding area of the station
with in 100 meters) of The Bangkok Mass Transit Yellow Line Project : Lat Phrao - Samrong, as
shown in Table 4.4.1 - 2.

Table 4.4.1 - 2 Number of building in Mass Transit Yellow Line Project study area and its
vicinity (radius 100 meters from each station)

No. Station/Area Building in study area (Number)
1 YL-01 : Ratchada station 38
2 YL-02 : Phawana station 79
3 YL-03 : Chok Chai 4 station 128
4 YL-04 : LatPhrao 71 station a5
5 YL-05 : Lat Phrao 83 station 56
6 YL-06 : Mahat Thai station 53
7 YL-07 : LatPhrao 101 station 76

YL-08 : BangKapi station 111
9 YL-09 : Lam Sali station 117

10 YL-10 : SiKritha station 31
11 YL-11 : Phatthanakan station a5
12 YL-12 : Kalantan station 30
13 YL-13 :  SiNut station 63
14 YL-14 : Srinagarindra 38 station 38
15 YL-15 : Suan Luang Ro 9 station 35
16 YL-16 : SiUdom station 43
17 YL-17 : Silam station 15
18 YL-18 : Sila Salle station 39
19 YL-19 : SiBearing station 84
20 YL-20 : SiDan station 63
21 YL-21 : SiThepha station 65
22 YL-22 : Thipphawan station 57
23 YL-23 : Samrong station 90

Total 1,401

Source : Field survey by Asian Engineering Consultants Corporation Limited, 2013.

- Group 2: A group of households/enterprises with building/constructs in the

areas  project construction, which is expected to have a direct impact from the project

AEC/HC/D2A/WE/ENRICH/PSG 4-110



The Report on Changes in Project Details in the EIA Reports on
the Bangkok Mass Transit Yellow Line Project : Lat Phrao-Samrong Section Chapter 4 Existing Environmental Condition

construction. The field survey data found 158 constructes which is 104 residential buildings, 46
houses, and one condominium, the less are 3 abandoned buildings, one abandoned warehouse, 2
billboards and one lavatory are shown in Table 4.4.1 - 3, therefore, assumes that households and

enterprises in a study area of 151 household/individual.

Table 4.4.1 - 3 Number of building in Right of Ways (ROW.) of Mass Transit Yellow Line

Project
No. Station/Area Building in ROW. of Mass Transit Yellow Line
Project (Number)
1 YL-01 : Ratchada station 3
2 YL-02 :  Phawana station 6
3 YL-03 :  Chok Chai 4 station 11
4 YL-04 :  LatPhrao 71 station 12
5 YL-05 :  LatPhrao 83 station 1
6 YL-06 :  Mahat Thai station 1
7 YL-07 :  LatPhrao 101 station 14
8 YL-08 :  Bang Kapi station 7
9 YL-09 :  Lam Sali station 5
10 YL-10 :  SiKritha station 2
11 YL-11 :  Phatthanakan station 5
12 YL-12 :  Kalantan station 11
13 YL-13 :  SiNut station 7
14 YL-14 :  Srinagarindra 38 station 8
15 YL-15 :  Suan Luang Ro 9 station 6
16 YL-16 :  SiUdom station 1
17 YL-17 @ Silam station 1
18 YL-18 :  Sila Salle station 3
19 YL-19 :  SiBearing station 10
20 YL-20 :  SiDan station 11
21 YL-21 :  SiThepha station 3
22 YL-22 :  Thipphawan station 6
23 YL-23 :  Samrong station 3
2 Modify project route from Suan Luang station )
to Si Udom intersection
. Modify project route from Si Udom station )
intersection to Si lam station interchange
26 Si Thepha station 0
7 Extension project route in the future 2
(Samrong station)
28 Depot 17
Total 158

Source : Field survey by Asian Engineering Consultants Corporation Limited, 2013.
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(2) Sample Size and Method

The data collection by interviewing with all the head of household/owner of
the enterprise or representatives in the project area. Both nearby area and the directly affected
group as a volunteer to answer the survey, with the number of samples collected as below.

(2.1) Groups that are near or next to the project area. (The area around the
station, with in 100 meters) is expected to be indirectly affected by the construction project, which
amounted to 1,401 household/individual with 1,169 respondents, or 83.44%.

(2.2) Groups that are directly affected (directly affected from exproration),
which amounted to 151 household/individual with 111 respondents, or 73.51%.

(3) Data Collection Tool

The tool used for data collection was a questionnaire (sample questionnaire
shown in Appendix 4l), with 2 sets of the questionnaire as set 1 used to collect data from
households near or next to the project construction area, and set 2 used to collecte data from
households in the area expected to be affected. Each set has the issues as follow.

Set 1: Questionnaire for households/enterprise near or next to the
construction site, which the issue as below.

B General information ie sex, age, education

®  Social and living conditions, use of the building and possession
right of the building.

®  Perception about the project

®  Opinions on the project construction, advantages from the project,
disadvantages during construction phase, perception on the
impact of project construction.

Set 2: Questionnaire for households/enterprise in the construction site,
expected to be directly affected by the project, which the issue as below.

®  General information ie sex, age, education
®  Social and living conditions, occupation, type of building,
land/building use, land/resident right.
®  Perception about the project
®  Opinion on advantages and impact from the project construction
®  Opinion on mitigation measures
®  Opinion and recommendation on project construction
(4) Field Survey

The study was conducted a survey of households/enterprises that are near or
next to the project area (approximately 100 meters in radius), which is expected to be indirectly
affected by the project construction, during 24 to 26 July 2013 and to collect information from
households/enterprises in the area are expected to be directly affected by the expropriation was
conducted between 26 to 27 October, 2013.
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(5) Analysis
The study was conduceted data analysis by coding the data then recorded
and check the accuracy of all information code. Then analyzed data by a computer program. The
statistical analysis used in the study were the percentage and average.
(6) Result on Survey Data and Analysis
(6.1) Group of households and enterprises near or next to the project
construction
The study was conducted field surveys during 24 to 26 July 2013, with
1,169 samples. Study Result and analysis are summarized below.
(1) Socio-Economic, Building Utilisation and Possession Right

Economic conditions of areas adjacent to the route of the Yellow
Line Mass Transit Project (Lat Phrao — Samrong section) were trading zone. Most of the buildings
along the road were commercial buildings which transformed from commercial or tenement
building. It was a combined housing. Currently the building is use only for commercial, office
buildings, shopping malls large retailers and markets.

An interview with the 1,169 residentcies/buildings possessers
nearby the route of Yellow Line Mass Transit Project (Lat Phrao — Samrong section). Found that
most of the building use for a merchant with 50.13% use for only the merchant and 36.44% use as
residential and merchant. The remaining 13.09% is residential only and 0.34% use as office
buildings and government facilities. And when to ask the possession right of the buildings found
that more that half of the possessors were tenants (53.38%). The remaining 46.62% was the
owner. The use and possession of the building near the route of Yellow Line Mass Transit Project
(Lat Phrao — Samrong section), as shown in Table 4.4.1 - 4.

(2) Perception about the Project

From the interview on perception about the project. Found that
54.83% of interviewee had been informed about the Yellow Line Mass Trasit Project (Lat Phrao -
Samrong section). The remaining 45.17% answered that they had not received information about
the project. By those who had been informed of the information came from sources more than
one source, namely television 81.44%, newspapers 36.66%, neighboring 22.62%, internet 18.10%,
billboards 10.769%, radio 9.83% and project officers 2.96%. The perception about the construction
of the Yellow Line Mass Transit (Lat Phrao - Samrong section), as shown in Table 4.4.1 - 5.

(3) Opinion on Yellow Line Mass Transit Project
(3.1) Attitude on Advantages or Positive impact of the Project
The opinion on the advantage or positive impact from the
Yellow Line Mass Transtit Project in 5 issues as 1. Yellow Line Mass Transit is one of the important
travelling alternative, 2. Yellow Line Mass Transit will be the long term remedial option on traffic jams,
3. This project will support the better transportation, 4. save time and expense of traveling and 5. It is
good to have a Yellow Line Mass Transit project. An overall of the data collection and analysis found
major or most of the interviewees have a positive attitude towards the project, with the high ratio of
those who agree and totally agree on the benefits in all issues as shown in Table 4.4.1 - 6 Percentage

breakdown of each issue as follows.

AEC/HC/D2A/WE/ENRICH/PSG 4-113



The Report on Changes in Project Details in the EIA Reports on
the Bangkok Mass Transit Yellow Line Project : Lat Phrao-Samrong Section Chapter 4 Existing Environmental Condition

Table 4.4.1 - 4 Property rights and use of buildings near Mass Transit Yellow Line Project route

Property rights and use of buildings Number Percentage
Number of sample 1,169 100
1. Use of buildings
- Residential area 153 13.09
- Commercial area 586 50.13
- Residential and commercial area 426 36.44
- Office/Enterprise/Government institute a4 0.34

2. Buildings property rights
- Owner 545 46.62

- Rent 624 53.38
Source : Data from interview target groups in study area during 24 — 26 July, 2013.

Table 4.4.1 - 5 Obtaining Mass Transit Yellow Line Project information

Obtaining Mass Transit Yellow Line Project information Number Percentage
Number of sample 1,169 100
1. Never 528 4517
2. Ever 641 54.83

Source (can answer more than 1 source)

- Newspaper 235 36.66
- Radio 63 9.83
- Television 522 81.44
- Billboards 69 10.76
- Internet 116 18.10
- Neighborhood 145 22.62
- Project staffs 19 2.96

Source : Data from interview target groups in study area during 24 — 26 July, 2013.

a) Yellow Line Mass Transit is one of the important
travelling alternatives: There are those who agree and totally agree on this point with 40.38% and
47.13%, respectively, while those who disagree and strongly disagree with 1.88% and 1.289%,
respectively.

b) Yellow Line Mass Transit will be the long term
remedial option on traffic jams: There are those who agree and totally agree on this point with
35.93% and 46.719%, respectively, while those who disagree and strongly disagree with 2.74% and
1.209%, respectively.
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point with 31.05% and 50.049%, respectively, while those who disagree and strongly disagree with
3.08% and 1.289%, respectively. 14.54% was uncertained/not bothered.

c) Confidence in the environmental impact management
standard of the MRTA: The majority of respondents which accounted for 68.01% feeling
confident, while 26.95% answer uncertained and the less 5.05% feeling unconfident.

d) Attitudes toward the Yellow Line Mass Transit: In
overall it appears that there are those who agree with the Yellow Line Mass Transit Project with
the relatively high proportion of 43.11% and 29.00% totally agree. For those who disagree, and
strongly disagree was low proportion in the range of 2.91% and 1.63%, respectively, while the
remaining 13.43% was uncertained/not bothered.

e) Requirement for quick construction the Yellow Line
Mass Transit Project: 39.52% and 40.89% agree and strongly for the quick construction the Yellow
Line Mass Transit Project, 15.23% uncertained/not bothered. For those who disagree and strongly
disagree with only a small proportion. In the range of 2.48% and 1.88% only.

(6.2) Households and enterprises in the area which expected to be
directly affected
The information collection was conducted from those who are
expected to be directly affected between 26 to 27 October 2013, with a total of 111 number of
collected and analyzed samples out of 151 cases, or as 73.51%. Study analysis results are
summarized below.
(1) Socio-Economic, building use and possession right

Most respondents (76.58%) were self-employed or trading. The
remaining 19.82% were private employees and government/state enterprises officials and
housewise/housemaker in equal proportion at 1.80% as shown in Table 4.4.1 - 7. The majority of
relocated buildings/structures were tenement buildings/commercial buildings (75.68%), office
buildings of 10.81% and single houses/Townhouses 8.11%, the remaining were dormitories, rental
rooms, gas stations and condominiums.

In terms of land and buildings use found that it was used for
residential and trader of 65.77%, secondry was trading and office only as of 24.32% and was used
as residential only 9.91%, causing living/working in the building for over 10 years, as shown in
Table 4.4.1 - 7.

(2) Perception about the project

From the perception about the project. Found that most of the
respondents (78.38%) had been informed about the Yellow Line Mass Trasit Project. The remaining
21.62% stated that they had not received information about the project. By those who had been
informed of the information came from sources more than one source, namely project officers
(41.38%), neighboring (40.23%), newspapers (32.18%), intermet (27.59%), television (24.14%),
billboards (11.49%) and radio (2.30%), as shown in Table 4.4.1 - 8.
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Table 4.4.1 - 8 Obtaining construction of Mass Transit Yellow Line Project information

Obtaining Mass Transit Yellow Line Project information Number Percentage
Number of Sample 111 100.00

1 Never 24 21.62

2 Ever 87 78.38

Sources (can answer more than 1 source)

*

*

Newspaper
Radio
Television
Billboards
Internet
Neighborhood

Project staffs

28 32.18
2 2.30
21 24.14
10 11.49
24 27.59
35 40.23
36 41.38

Source : Data from interview target groups in study area during 26 — 27 October, 2013.

(3) Opinions on Yellow Line Mass Transit Project (Lat Phrao -

Samrong section)

The survey of households/enterprises expected to be directly

affected by the project in the opinions on the Yellow Line Mass Transit Project (Lat Phrao -

Samrong section). Data survey and analysis as shown in Table 4.4.1 - 9 are summarized below.

93.69% thought that the Yellow Line Mass Trasit Project route
was appropriate.

75.65% thought that the station location of the Yellow Line
Mass Transit Project was appropriate.

89.19% thought that the station design of the Yellow Line Mass
Transit Project was appropriate.

89.19% thought that the construction design as Straddle
Monorail of the Yellow Line Mass Transit Project was
appropriate.

90.99% thought that the park and ride building of the Yellow
Line Mass Transit Project was appropriate.

93.69% thought that the depot of the Yellow Line Mass Transit
Project was appropriate.

93.69% thought that the linkage with other Line Mass Transit
Projects or another mass transit system of the Yellow Line

Mass Transit Project was appropriate.
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Table 4.4.1 - 10 Opinion on Environmental Mitigation Measures of Mass Transit Yellow Line

Project
Opinion result
Opinion on Environmental Mitigation Measures Suitability Not enough
Number % Number %
1. Opinions on the Information of Mitigation Measures
1. Coordinated or informed about the project to the people residing 62 55.86 49 44.14
or working in the project construction area
2. Press release inadvance on the impact or inconvenience that may 62 55.86 49 44.14
be obtained from the construction of the project
3. Inform of the mitigation measures of construction projects 71 63.96 40 36.04
4. Public notification that people can complaint if affected by 62 55.86 49 44.14
the project construction at project complaint center
5. Provide clarity in case of extenuating circumstances or unusual 65 58.56 46 41.44
events from the construction
2. Opinions on Dust Mitigation Measures resulting from land
leveling, materials piles, and Transportation.
1. Spray water around the open space to reduce the diffusing of dust 94 84.68 17 15.32
2. Cover material piles to reduce the dust 97 87.39 14 12.61
3. Washing the dirt from the car and the wheels before leaving the 98 88.29 13 11.71
construction area
4. Install a thick fence at least 2 meters high to prevent the dust 94 84.68 17 15.32
from the construction area
5. Control vehicle speed inside the construction area to prevent 92 82.88 18 16.22
dust diffusion
3. Opinions on Noise Mitigation Measures from construction activities
1. Limit the working hour to control noise impact to nearby 91 81.98 20 18.02
communities
2. No construction and lound noise activities after 22:00 hrs. 90 81.08 21 18.92
3. Check engine regularly to prevent lound noise 98 88.29 13 11.71
4. Opinions on Vibration mitigation measures from construction
activities
1. Set the construction activities that may cause a vibration to 96 86.49 15 13.51
be in the daytime from 7:00 am. to 6:00 pm.
2. Energy reduction in drilling, bumping, hammering poles Ixora 98 88.29 13 11.71
chinensis Lamk. Ixora spp. activities in the sensitive areas, such as
hospitals, schools, temples etc.
3. Limit the trucks speed in the construction area to reduce the 97 87.39 14 12.61
vibration
5. Opinions on traffic mitigation measures
1. Traffic plan to inform the avoided route and shortcuts as an 93 83.78 18 16.22
alternative
2. Promote to use bypass 91 81.98 20 18.02
3. Provide traffic concierge 92 82.88 19 17.12
4. Install clerly signs, lightings and traffic signals to facilitate travel 96 86.49 15 13.51
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Table 4.4.1 - 10 Opinion on environmental mitigation measures of Mass Transit Yellow Line
Project (Cont’d).

Opinion result

Opinion on environmental mitigation measures Suitability Not enough

Number % Number %

6. Opinions on water drainage Mitigation Measures

1. Provide temporary drainage systems to reduce water drainage 96 86.49 15 13.51
problems

2. Cleaning in construction areas to avoid clogging problems 99 89.19 12 10.81

3. Requiring contractors to care monitor and prevent sediment and 97 87.39 14 12.61

debris from construction to clog up the passage

Source : Data from interview target groups in study area during 26 — 27 October, 2013.

(4.1) Opinions on the information of mitigation measures

® (oordinat or inform about the project to the people
residing or working in the project construction area, 55.86% thought appropriate and 44.14%

thought, that is not enough.

® Press release inadvance on the impact or inconvenience
that may be obtained from the construction of the project 55.86% thought appropriate and
44.14% thought that is not enough.

® |nform of the mitigation measures of construction

projects that 63.96% thought appropriate and 36.04% thought that is not enough.

® Public notification that people can complaint if
affected by the project construction at project complaint center, 55.86% thought appropriate and
44.14% thought that is not enough.

® Provide clarity in case of extenuating circumstances or
unusual events from the construction, 55.86% thought appropriate and 44.14% thought that is not
enough.

(4.2) Opinions on dust Mitigation Measures resulting from

Land Leveling, Materials Piles, and Transportation.

® Spray water around the open space to reduce the
diffusing of dust, 84.68% thought appropriate and 15.32% thought that is not enough.

® Cover material piles to reduce the dust, 87.39% thought
appropriate and 12.619% thought that is not enough.

® \Wash the dirt from the car and the wheels before
leaving the construction area, 88.29% thought appropriate and 11.71% thought that is not enough.

® |nstall a thick fence at least 2 meters high to prevent
the dust from the construction area, 84.68% thought appropriate and 15.32% thought that is not

enough.

® Control vehicle speed inside the construction area to

prevent dust diffusion, 82.88% thought appropriate and 16.22% thought that is not enough.
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(4) Make appropriate recommendations on compensation for the public. As well as
the loss of public interest due to project construction and development.
(5) Formulate measures and action plans to mitigate the expropriation and migration

impact.

2) Study Results

Studies and field surveys along the route of the Bangkok Mass Transit Yellow Line
Project : Lat Phrao-Samrong Section (from Bangkok to Samut Prakan province). The project route
starts from the linked of Bangkok MRT at Ratchada - Lat Phrao Junction, located in Chatuchak. The
route will lay along Lat Phrao Road until Bang Kapi Junction passed Huay Khwang, Wang Thonglang,
Bang Kapi, then lay along Srinagarindra Road passed Suan Luang, Prawet until Si Thepha Junction, the
route then lay along Thepharak Road passed Bang Na and lay along Thepharak Road passed Bang Na
district ended route at Pu Chao Saming Phrai Road. The Yellow Line Mass Transit Project is a monorail
elevated the entire route. Generally the rail hight 12 meters from the road and run along the center of
the road in the line of a traffic island. Except during cross the tunnel, the rail will run along the side of
the road and evated 21 to 24.50 meters from the road.

From the beginning at Ratchada station to Samrong station a distance of approximately
30 kilometers, with a total of 23 BTS stations. Ratchada Station is linked with Blue Line, Lam Sali
Station is linked with Orange Line Train, Phatthanakan Station is linked with Airport Link and
Samrong station is linked with Green Line. One park and ride building located at Bang Na — Trat
intersection near Si lam Station and a depot located near Si lam Station at Srinagarindra - Bang Na
— Trat intersecton. The development of the projects have to expropriate and relocate of buildings
in the area along the route as below.

(1) Land

According to the study, if the construction of the Bangkok Mass Transit Yellow Line
Project : Lat Phrao-Samrong Section most of the construction areas use the traffic island of Lat Phrao
Road, Srinagarindra Road, and Thepharak Road. Except Suan Luang - Si Udom and from Si Udom
junction - Si lam Interchange, Si Thepha Junction, extension route in the future (Samrong stations),
the route must be adjuste, the have to expropriate the land for construction projects. Including the
construction of 23 train stations include (Ratchada Station, Phawana Station, Chok Chai 4 Station, Lat
Phrao 71 Station, Lat Phrao 83 Station, Mahat Thai Station, Lat Phrao 101 Station, Bang Kapi Station,
Lam Sali Station, Si Kritha station, Phatthanakan station, Kalantan station, Si Nut station, Srinagarindra
38 station, Suan Luang Ro 9 station, Si Udom station, Si lam station, Si La salle station, Si Bearing
station, Si Dan station, Si Thepha station, Tippawan station and Samrong Station), one parking and
ride building, depot (located near Si lam Station in the area of Srinagarindra — Bang Na - Trat
Intersection) and linked facilities such as parking lot, passenger areas. Then the project needs to use
the land, which is owned for about 386 plots, the total area of 150 rais 964.4 squre meters (details
shown in Appendix 4J Table 1).
The valuation fo compensation cost had been used information on land plot

valuation cost, 2012 - 2015 of the Treasury Department, Ministry of Finance as base price in
comparition with market price in the vicinity. Together with the pricing guidelines under the

Expropriation Act (B.E. 2530) of Ministry of Transportation (2013) for the calculation. From a
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comparative study found that the market price is higher than land plot valuation cost, 2012 — 2015
of the Treasury Department, Ministry of Finance about 2.86 times, so as to assess the primary land
compensation cost of the project will be used the rate 2.86 times valuation base of land plot
valuation cost, 2012 - 2015 of the Treasury Department, Ministry of Finance. When converted in to
amout of money that have to be paid to those who expect to be expropriated under the rules of
valuation were total of 4,729,574,421 baht (details shown in Appendix 4J Table 1).

(2)  Structure Buildings

According to the field survey data, there are 158 buildings that expected to be
expropriated. Most of the buildings, 104 were a business building which classified as commercial
buildings and stores 87 buildings, one market, one of the bank, 2 fuel stations, 2 factories, one
hospital, 7 car service centers/garages, one parking garage, 2 warehouses. The remaining buildings
for residential housing 46 houses, one condominium, 3 abandoned buildings, one abandoned
warehouse, 2 billboards and one toilet (details shown in Appendix 4J Table 2).

The valuation of compensation cost had been used building construction
valuation cost, 2013 of The Valuers Association of Thailand. Together with the pricing guidelines
under the Expropriation Act (B.E. 2530) of Ministry of Transportation (2013) for the calculation which
were 0.03 times higher than building construction valuation cost, 2013 of The Valuers Association of
Thailand., so as to valuate the building compensation cost of the project will be uses the rate 0.03
times building construction valuation cost, 2013 of The Valuers Association of Thailand. As
calculated in accordance with the above valuation bases found that the building and structures
compensation cost is approximately 674,876,735 baht (details shown in Appendix 4J Table 2)

(3) Summarize of the Assest Valuation
Study on assests valuation was the valuation of the assests expected to be paid a
primary compensation. From the valuation of assests compensation cost worth a total
5,404,451,156 baht. Which as 386 plots in the area of 150 rais 964.4 squre meters cost
4,729,574,421 baht, 158 structure buildings compensation cost of 158,674,876,735 baht, as shown
in Table 4.4.2 - 1.

4.4.3 Public Health and Safety

1) Methodology

(1) Compile, review, and analyze information from reports and documents of
concerned organizations, especially information from nearby health care centers which may
be in the form of watching outbreak diseases first 10 diseases, report on outpatient classified
by 21 groups of disease or in form of Annual Report, etc.

(2) Investigate field to collect information about hospital and health center along
the project alignment.

(3) Conduct environmental impact assessment on public health induced by

project development, including proposing the mitigation and monitoring measures.
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Table 4.4.2 - 1 Number of Land, Area, Buildings and Properties Compensation values in Mass

Transit Yellow Line Project : Lat Phrao — Samrong Section (Cont’ d)

Land Building
No. Construction area Expropriation land X X
No Compensation No Compensation
’ 2 values (Baht) ’ values (Baht)
Rai Ngan Wah
Modify Project route from Suan Luang to Si
24 24 2 1 17.5 77,777,000 1 19,200,000
Udom Intersection
Modify project route from Si Udom
25 27 0 0 96 9,600,000 1 9,600,000
Intersection to Si lam Interchange
26 | SiThepha 2 0 0 38.8 2,102,500 0 0
Extension project route in the future
27 11 1 1 48 17,289,000 2 17,520,000
(Samrong station)
28 | Depot 48 118 1 79 505,437,500 17 17,570,950
Sub - total 386 150 2 41.1 1,653,697,350 158 519,135,950
Compensation criteria rate 4,729,574,421 155,740,785
Grand total 4,729,574,421 674,876,735
Remark : 1 rai = 1,600 square meters
1 Ngan = 400 square meters
2
1 Wah' = 4 square meters
Source : Field survey and study results from Asian Engineering Consultants Corporation Limited, 2013.
Table 443 -1 Public Health Personnel and Facilities along the Project Route
Number of Public Health Personnel (person)
. i Number
Public health facilities Professional | Technical
of beds | Physicians | Dentists | Pharmacists Others
Nurses Nurses
1. Lad Phrao Hospital 400 60 2 5 120 5 a2
2. Vejthani Hospital 340 45 3 7 149 10 48
3. Samitivej Hospital Srinagarindra 500 80 5 8 215 18 150
4. Health Center 15 Lat Phrao - 2 - - 10 - 1
5. Health Center 37 5 ; .
Prasong-Soodsarkorn Tuchinda
6. Vibharam Hospital 400 27 4 5 206 96 78
7. Sikarin Hospital 216 36 2 6 157 18 a5
8. Samrong Hospital 250 53 27 13 138 14 212
9. Chularat2 Hospital 250 7 - 1 10 - -
10. Samrong Nuea . 6
Public Health Center
Total 2,356 313 43 45 1,012 161 583

Source: Medical Service Department/Health Department, Bangkok Metropolitan Administration, 2012 and Samut Prakan
Provincial Public Health Office, 2012.
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Public and Private Hospitals and Health Centers:

(1.1) Lat Phrao hospital is located on Lat Phrao Road with a total capacity of 400
beds. Available to all medical fields such as Internal Medicine, Obstetrics and Gynecology,
Pediatrics, Cardiovascular, Plastic Surgery, Orthopaedic Surgery, Pediatrics Surgery, Urology Surgery,
Otolaryngology, Ophthalmology (eye disease), Dental, Rehabilitation medicine and General disease
etc.

(1.2) Vejthani Hospital is located on Lat Phrao Road with a total capacity of 340
beds. Available for Medical specialist fields such as Internal Medicine, General Surgery. Orthopaedic
Surgery, Obstetrics and Gynecology, Pediatrics, Eye - Ear - Throat - Nose, Dental, Back-Neck Pain
Clinic etc.

(1.3) Samitivej Srinagarindra Hospital is located on Srinagarindra Road, Suan Luang,
Suan Luang, with a total capacity of 500 beds. Available to all medical fields such as Internal
Medicine, Pediatrics, Eye - Ear - Throat - Nose, General Surgery, Orthopedics and Physiotherapy etc

(1.4) Health Center, Bangkok Health Department is responsible for the care and
promote the population health, focusing on general treatment, disease prevention and control,
rehabilitation, family planning and health education. Found 2 Health Centers: Health center 15 (Lat
Phrao) is located in Soi Phawana (Lat Phrao 41), Lat Phrao Road, Sam Sen Nok, Huay Khwang and
health center 37 Prasong — Sutsakorn Toojinda located on Phatthanakan Road, Suan Luang which
not available for in-patients (no bed).

(1.5) Vibha-Ram Hospital is located on Phatthanakan Road, Suan Luang, Suan
Luang, with a total capacity of 400 beds. Available in all medical fields such as Internal Medicine,
Obstetrics and Gynecology, Pediatrics, Cardiovascular, Plastic Surgery, Orthopedics Surgery,
Pediatrics Surgery, Urology Surgery, Otolaryngology Ophthalmology (eye disease), General disease,
Dental and Rehabilitation medicine etc.

(1.6) Sikarin Hospital is located on Srinagarindra Road, Bang Na, Bang Na with a
total capacity of 216 beds. Available for patients in all Medical specialist fields such as Internal
Medicine, General Surgery, Orthopaedics, Obstetrics and Gynecology, Pediatrics, Eye - Ear - Throat -
Nose, Dental and Back - Neck Pain Clinic etc.

(1.7) Samrong Hospital is located on Aupparaj Road, Samrong Nua, Muang district,
Samut Prakran province with a total capacity of 250 beds. Available for patients in all medical
fields such as Internal Medicine, Pediatrics, Eye - Ear - Throat - Nose, General Surgery, Orthopedics
Surgery and physiotherapy etc.

(1.8) Chularat 2 Hospital is located on Thepharak Road, Samrong Nua Subdistrict,
Muang district, Samut Prakran province with the up to 250 beds to accommodate patients.
Available to all medical fields such as Internal Medicine, General Surgery, Pediatrics, Eye - Ear -
Throat - Nose and Dental, etc.

(1.9) There are health centers and specialty hospitals under the Ministry of
Health. Focused on health care providers and treatment of various diseases to the public. Found
one of the health centers, Samrong Nua health centers, located in Samrong Nua subdistrict, Muang
district, Samut Prakran province, responsible for two villages are Moo. 3 and 4, Dan Samrong
Municipalities, and serve neigeboring outside also. Samrong Nua Health Center is in the network of

Samut Prakan Hospital.
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Table 4.4.3 -4 The Ten Ranked of patients with Surveillance Epidemiology Diseases in
Bangkok Metropolitan Administration, 2012,

Diseases Number of patients (person)

1. Diarrhea 39,157
2. Influenza 16,272
3. Dengue hemorrhagic fever 10,081
4. Pneumonia 8,572
5. Hand, foot and mouth disease 6,914
6. Food poisoning 3,714
7. Chickenpox 2,514
8. Hemorrhagic conjunctivitis 1,532
9. Measles 255

10. Mumps 173

Source: Strategy and Evaluation Department, Bangkok Metropolitan Administration, 2013.

Table 4.4.2 -5 The Ten Ranked of Patients with Surveillance Epidemiology Diseases in

Samut Prakan Province, 2012.

Diseases Number of patients (person)

1. Diarrhea 13,917
2. Pyrexia of unknown origin/ unknown origin of Fever/Fever 2714
cause)

3. Tuberculosis 2,635
4. Hemorrhagic conjunctivitis 2,449
5. Pneumonia 2,020
6. Pulmonary tuberculosis 902
7. Food poisoning 810
8. Influenza 788
9. Chickenpox 681
10. Herpes zoster 527

Source: Samut Prakan Provincial Public Health Office, 2013.

2) Study Results
(1)  Occupational Health
Worker’s occupational health was under the legal protection of the Labour
Protection Act B.E. 2541, as well as the Notification of Ministry of Interior, 2002 related to safety in
construction work as follows.
1) Ministerial Regulation under the Labour Protection Act B.E. 2541.
- Ministerial Regulation on administration and management standards of
Safety, Occupational Health and Working environment on heating, lighting and sound, B.E. (2006)
- Ministerial Regulation on administration and management standards of

Safety, Occupational Health and Working environment, B.E. 2549.
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2) Notification of the Ministry Mahat Thai B.E. 2545

- Work Safety on electricity, consisting of a type of cables, wiring and fixing
wiring, over current protection system, installation design, a ground line and grounding, lightning
rod Installation, use of electrical protective gears etc.

- Work safety on machinery consists of personal safety protection on general
machinery, standard on personal safety protection gears etc.

- Safety issues in the construction work about safety zoning in construction
work etc

- Safety issues in crane work on mobile and a stationary crane working
procedures.

- Safety issues in hammering Ixora chinensis Lamk. Ixora spp. poles consists
with safety in hammering Ixora chinensis Lamk. Ixora spp. poles, type of hammering Ixora chinensis
Lamk. Ixora spp. poles, personal safety protection etc.

- Safety in construction work about scaffolding, consits with construction
work, scaffolding work, the building of scaffolding, using of scaffolding, scaffolding standard,
standard safety protection about safety protection gears.

The practicing of construction workers must strictly follow the law above as

an operation guideline.

(2) Land Accident Statistics

Collected and analyzed the statistical data on safety and accidents occurred due
to land traffic condition in Bangkok in the past 3 years (2009-2011) of the National Statistical Office
(2011). Found that accidents are increasing and have the highest damages valued in 2011 totaling
80,899,423 million baht and personal damages 8,258 cases (345 dies and 7,913 injured). The
proportion of accidents vehicle, a personal car is the highest number of 12,390 cars, followed by
9,954 motorcycles, 3,214 small trucks (pickups), 2,874 taxis etc. as shown in the Table. 4.4.4 - 1.

Collected and analyzed the statistical data on safety and accidents occurred due
to land traffic condition in Samut Prakran province in the past 3 years (2009 - 2011) of the National
Statistical Office (2011). Found that accidents are increasing and have the highest damages valued
in 2011 totaling 10,508,233 million baht and personal damages 414 cases (95 dies and 319 injured).
The proportion of accidents vehicle, the motorcycle is the highest number of 508 units, followed

by 338 small trucks (pickups), 289 personal cars, 65 taxis etc. as shown in the Table. 4.4.4 - 2.

4.4.5 Historical Site And Archaeology

1) Methodology
(1) Collect Data and analyze on historical, valuable and important artistic and
architectural or features/unique of historic places/archaeology and communities important places
along the project route and adjoining areas of Office of Archaeology, Fine Art Department and
Department of Religious Affairs etc.
(2) Field survey and monitor to collect more information on value and importance
to the local community, sensitivity level to the impacts, distance from the project route, height of

historic places and archaeology and communities important places etc.
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(2.9)  Mahapawn Bangkok Christendom is located in Soi Lat Phrao 130, Lat Phrao
Road, Klongchan, Bang Kapi, Bangkok, approximately 445 meters away from the project route.

(2.10) Gospel Bangkok Christendom is located in Soi Lat Phrao 140, Lat Phrao
Road, Klongchan, Bang Kapi, Bangkok is approximately 219 meters away from the project route.

(2.11) Santisuk Community Christendom is located in Soi Lat Phrao 146/1, Lat
Phrao Road, Klongchan, Bang Kapi, Bangkok is about 114 meters away from the project route. Prof.
Kevin Walton as a servant of God, this is a place of religious activity and religious rituals in
Christianity.

(2.12) Futhulbari Mosque located in Soi Ramkhamhaeng 95 (Soi Chueam
Samphan Nua), Ramkhamhaeng Road, Hua Mark, Bang Kapi, Bangkok is approximately 46 meters
away from the project route, this is a place of religious activity and religious rituals of Islam. Mr.
Viroj Boonmalert as Imam.,

(2.13) Phra Karunathikun Christendom is located in Soi Ramkhamhaeng 48, Hua
Mark, Bang Kapi, Bangkok is about 351 meters away from the project route. Master Suwannee
Khemthong is the servant of God, this is a place of religious activity and religious rituals in
Christianity.

(2.14)  Mae Pra Ong Upatham Church located in Srinagarindra Road, Hua Mark,
Bang Kapi, Bangkok is approximately 153 meters away from the project route.

(2.15)  Yamiaunishad Mosque (Hua Mak Yai) is located along Hua Mak Canal, Soi
Sangupsuk, in the area of Motorway (Bangkok-Chonburi), Suan Luang, Bangkok, approximately 364
meters away from the project route, this is a place of religious activity and religious rituals of Islam.
Mr. Prasert Sisai as Imam.

(2.16)  Darius Salam Mosque is located in Soi Jinda Anan, Srinagarindra Road,
Suan Luang, Bangkok is approximately 232 meters away from the project route, this is a place of
religious activity and religious rituals of Islam. Mr. Samai Daengkomen as Imam.

(2.17)  Suan Luang Christendom is located on Srinagarindra Road, Suan Luang,
Bangkok, approximately 25 meters away from the project route. This is a place of religious activity
and religious rituals in Christianity with Pastor Sroung Boonsanong as the servant of God.

(2.18)  Khachon Siri Temple, (Khmer Temple) is located 239 meters away from
Srinagarindra Road, built in the early Rattanakosin era in King Rama 3 around, 1849. It was built by
and evacuated Cambodians, so-called "Khmer Temple”, later in 1940 changed its name to Khachon
Siri Temple as current. About the builder, presumably from the words of the former, Khmer
inscriptions in the chapel ceiling together with in the year 1970, the wooden Broach spire as Phra
Prang shaped has unearthed with the same top as the 3 Pagoda in Lopburi province and was
Wisuongcamseamr on March 5, 1997. The point of interest is the fish feeding area with a lot of fish.

(2.20) Al latisom Mosque is located 430 meters away from Srinagarindra Road,
so-called "Hua Pa Great Mosque". The Islamic’s ascendant migrated from the south, mostly from
Pattani Province was settled near the Great Mosque at the mouth of Khlet Canal. Later on, the
family was expanded until the lack of the land for their livelihood, have to expand the new village
located at “Hua Pa village” and has built a mosque called "New Hua Pa mosque" and later on the

name was changed to "Al latisom Mosque”.

AEC/HC/D2A/WE/ENRICH/PSG 4-141



The Report on Changes in Project Details in the EIA Reports on

the Bangkok Mass Transit Yellow Line Project : Lat Phrao-Samrong Section Chapter 4 Existing Environmental Condition

(2.21)  Darulamin Mosque is located in Soi So Udon, Srinagarindra Road, Suan
Luang, Bangkok is approximately 71 meters away from the project route, this is a place of religious
activity and religious rituals of Islam. Mr. Kasem So Udon as Imam.

(2.22)  Silam Temple is located at 111 Moo 11 Km. 4 Bangna Trad Road, Bang
Na, Bang Na, Bangkok, 136 meters away from Srinagarindra Road under the Sangha Maha Nikai. The
fomer name of the temple was Si lam Watthanaram Temple. The original as a house of priest was
started in 1965 by Mrs. Ab Ongeium and children donated 6 rais of land to Phrakhu Sri Worapinij
(Phra Maha Siri), the abbot of Bang Na Nai Temple. Founded in December 1973 and began to build
on 20 May 1974. Later on Mr.Sukhum and Lady Fongchan Thirabuht was donated a land of 6 rais
to Phraathikarn Prasert Suttadhammo in the Year of the Pig, 1983. The temple still named Si lam
Watthanaram, which is hard to pronounce the cut the work Wathanaram off only Si lam Temple
till the present.

(2.23)  Bangna Immanuel Christendom is located at 112/1693, Bang Na housing,
Soi 46, Bangna - Trat Road, Bangna, Bangkok, is approximate 225 meters away from Srinagarindra
Road, this is a place of religious activity and religious rituals in Christianity with Pastor Suphanai
Pholdee and Pastor Joshua Kim as the servant of God.

(2.24)  Jaisamarn Samut Prakarn Christendom is located at 2091 Soi Tanyarom,
Moo 7, Thepharak Road, Muang district, Samut Prakran province is approximately 322 meters away
from the project route, this is a place of religious activity and religious rituals in Christianity with
Pastor Chatchai Moungson as the servant of God.

(2.25)  Udom Suk Si Pha Rak Christendom is located at 130, Soi 10 Chalerm Phra
Ror. 9, Nongbon, Prawet, Bangkok is 313 meters away from Srinagarindra Road, Udomsuk — Bangna
(Km. 4-5). It is a slum with no church. Therefore, it has set up a church, which the starting work was
set up a the prayer groups and focused on student group activities such as teaching English, Youth
clubs. Currently, members have jointly established Nantaphara Organization, registered by the
Evangelical Fellowship of Thailand. For the official religious and chariTable mission of helping the
local church and set up the churches in the country. Including all forms of social welfare.

(2.26)  Samrong Christendom is located at 1415 Moo 9, Soi Wat Dansamrong,
Sukhumvit 113 Road, Samrong Nua subdistrict, Muang district, Samut Prakran province is
approximately 379 meters away from the project route, this is a place of religious activity and
religious rituals in Christianity with Pastor Johann Trakulsuk as a servant of God.

(2.27)  Dansamrong Temple located in Samrong Nua subdistrict, Muang Samut

Prakran district, Samut Prakran province is approximately 253 meters away from the project route.

4.4.6 Aesthetics and Tourism

1) Methodology
(1) Field survey and collect data to analyze the exiting conditions in the scenery within a
radius of 500 meters from the project route. By identifying the scenery characteristics of the exiting
environment, sensitive areas to the affected on scenery, leisure sources, the valuable and important on
architectural and artistic sources, features / unique sources and specific important to the community

places, along the project route and nearby areas.
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Temple, Samrong Church, Pu Chao Saming Phrai shrine etc.), small - large hospitals (eg. Jarusak
dental clinic, Srinagarindra children clinic, Samrong Nua Health Center, Chularat 2 Hospital,
Chulavej Hospital, Baramee Medical Hospital), education institutions (such as Klong Kratumrat Utid
School, Deephrom School, Samrong Canal School, Intarumphan Anusorn School, Uthip School,
Wichian Pittaya School, Thepharak Kindergarten etc.) and there is junction scenery of Si Thepha
market along Samrong Canal including serenity scenery of shady from the medium - large trees
(eg. Millingtonia hortensis L.f., Pterocarpus indicus Willd, Cassia fistula L., Lagerstroemia
speciosa (L.) Pers., Alstonia scholaris var. scholaris, Mimusops elengi L., Tabebuia rosea,
Peltophorum pterocarpum (DC.) K.Heyne etc.), planted by both sides of the road and the traffic
island Phaseically creates atmosphere and beauty to the landscape of large urban communities.
To determine the scenery impacts of the project by considering the height of
structures with the distances between the viewing point, height of project structures and the view
to the top of the structures. The area where may effect on scenery is about 55 meters from the
project’s structure which calculated by the average height of project’s structures about 16 meters
and the relationship of trigonometry. The survey and examined the exiting historical places,
architectural and artistic sources, features/unique sources and specific important to the community

places, along the project alignment and nearby areas can be summarized as follow:

Important place Distance from project route (m) Remark
1. House of Christ Church 450 m (north and east direction)
2. Lat Phrao Temple 500 m (north direction) Built in 1870
3. Lat Phrao Lutheran Church 20 m (south direction)
4. Hidayatun Islam Mosque (Don 420 m (south direction) Built in 1952
Sakae)
5. Mae Phra Kularb Tip Church 100 m (south direction) Built in 1998
(Maria Rosa Mystica Church)
6. Ruam Nimit Bangkok Church 200 m (north direction) Built in 1990
7. Fatthullbalee Mosque 20 m (east direction)
8. The Church of God in 250 m (east direction)
Bangkok/District6
9. Jamiul Idhard Mosque (Hua Mak | 250 m (north direction)
Yai)
10. Darissalam Mosque 150 m (south direction)
11. Nam Phrathai Christian Church | 470 m (south direction)
12. Carissalam Mosque 400 m (west direction)
13. An Latisom Mosque 400 m (southwest direction)
14. Kom Temple (Khajonsiri) 220 m (southwest direction) Built in 1849
15. Darul Amin Mosque 110 m (west direction)
16. Si lam Temple 140 m (west direction) Built in 1974
17. Udom Suk Si Pha Rak 310 m (southwest direction)
Christendom Church
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Chapter 5
Environmental Impact Assessment

The environmental impact assessment is the processes that evaluatir
may occur due to development projects in both construction Phase and oy
cover in four areas, which are; physical environmental resources. Biolo
resources, human use values and quality of life. By proceed accordingly witf
Environmental Impact Assessment Division. Natural Resources and Envi
Planning Office. The results of the evaluation in each field can be summarize

51  Physical Environmental Resources
511 Topography
5.1.1.1 The Impact of the Elevated Structures and the Stations area
1)  Construction Phase

Since the construction of the MRT system build over the a
median strip which the terrain is flat and low lying flood with an altitude of 1
meters above mean sea level. However, during the construction Phase, the
excavating / land leveling for the construction of elevated highways and Sk
expecting little impact on the landscape or no impact at all.

2)  Operation Phase

During the project operation Phase, the median strip will
support structurdedéoraluated highway and Sky train stations with a height of
or approximately 29 metdttanpaiad grass will be planted alongside the structu
beauty and serenity. Therefore, it is not expected to affect the state of the I
project in any way.

5.1.1.2 The Impact of Depot and Park and Ride buildings area
1)  Construction Phase

The Depot and Park and Ride building will construct on a larg
the elevation less than 1.50 meters above mean sea level. The construction \
leveling the space with a maximum height of 15 meters. While Park and Ric
the ground level, therefmlarihedechance of the impacts on the topography che
Impact occurs.

2)  Operation Phase

The construction areas will bed traaséomainforced concrete
structure maintenance building with a maximum height of 25 meters and a
ride buildings with a maximum height up to 25 meters and parking space
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Furthermore, the construction area will be improved with a large modern
expected to have an omihedandscape in the area when the construction
completed

512  Soil Resources
5.1.2.1 The Impact of the Elevated Structures and the Stations area
1)  Construction Phase

11 The impact on the structure and properti@iscef tine soil
construction of the Monorail system involve the excavation out the soil and
the construction space, for the construction of the elevated highway support
in a distance of approximately 30 kilometers including the constructior
consequently, disturbing the structure and properties of the soil will be unax
will need to fill the space and ground resources with the rich soitovat suitabl
crops, shrubs/medium-sized trees to replace the original soil. Therefore, it |
impact on the structure and properties of the soil that vary from théproperty
original soil. However, the property and structure of origofalasopartaddy cor
which originates from parent material in a flood plain. Top soil is dark gray - |
are sticky clay soil that medium to low in nutrients plants can not absorb soil
suitability for planting is low. In addition, the construction of elevated highw:
be taken place mainly on the traffic island. The impact on the structure and |
durintipeconstruction Phase is relaliedly dompare and contrast the benefits of
that have lost permanent or inevitable for the construction project with the t
km radius andv2t€s wide, the total area of no more than 45.68 Rais.

12 The impact of the changing condition of construction s
erosiofhere will be a significant amount of excavating and leveling acti\
construction of elevated highways and stations, especially during the rainy s
soil from a number of drill rigs dropped or fall on a construction site or the r
moving out of theRaia&all and runoff will flow along the slope of the road sut
wetlands or low public water supply. It is a moderate impact on the accumt
soil and shallow waters of the public water supply e.g. Num KaéatCanal, |
Phrao Canal, Jow Khun Sing Cafal PhwacC&alal, Ta Nifay $&dnéldaal
Ja Canal, Hua MaBabddalCanal, aodgSanal etc.

2)  Operation Phase

During the operation Phase, there will be no impact on soil |
soil erosion due to the structure take place mostly on the traffic island where
the elevated structure. Plus, there will be planting ground cover, shrubs or
throughout the route to mitigate soil erosion and to prevent sediments trans
sewer or public water sources
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5.1.2.2 Impact on Depot Area and Park and Ride buildings
1)  Construction Phase

11 The structure and properties of the soil in Depot and F
buildings construction site are expec&eactbeirmpaeint condition of constructic
sites are mainly lowland and flooded soils. Tineeslfiord)lihg anddeveling for at
least above the flood level of up to 50 centimeters (+1.5 m. MSL) by bringing
for building foundations, supporting structures, elevated railways or soil from
Is unavoidable for the disturbing condition / structure / properties of the s
negative impact is expected low because the area around the depot is emf
the area of the Park and Ride buildings mainly consists of an office building
the highway district of Samut Prakan which not be used for agriculture nor o
soil resources.

12 Soil erosion surrounding Depot and Park & Ride buildin
occur at the moderate level. This is because the east end of the constructic
Park and Ride building is located close to Khlet Canal approximately 160 m
season, which would have a significant amount of rain and sediment erodk
Khlet Canal. Therefore, the impact caused by the deposition of sediment and

2)  Operation Phase

If the Depot and Park and Ride buildings are completed, there will
occurs. Because most of the area has a concrete floor, and the buildings wer
ground, about three meters (Depot). Also, the surrounding area of the constri
concrete wall and plant trees. It is very unlikely to cause erosion of the amou
flowing into the public sewer.

513 Geology and Earthquake
5.1.3.1 The Impact of the Elevated Structures and the Stations area
1)  Construction Phase

The construction of the project could affect the structural
geological foundation on the motion of the layer of soft clay since the constru
along the mild to moderate soft clay to a depth of about 18 meters. If drilling
in diameter from 1.50 to 1.80 meters or Barrette Pile to replace the volume c
It is likely that the soft clay layer will be moved very easily. It is expected t
Impact on the soil around the pile particularly on the construction site of the
place near surface water since the soft clay layer will be expanded. Also, th
besqueezed out to the side or moving in all directions. As a result, the buildir
the rail system (about 20 meters corridor, including Phibul Uphatum sch
Community, Lat Phrao Hospital, Vejthani Hospital , and Chularat Il Hospita
sidewalks along both sides of the street e.g. concrete sewer pipes , water pi
undergrounghoaunderground chatoelght also be slightly démeageshct of
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the earthquake is not expectedttobecaffectgdow levélince the construction
area is located in 2A in V-VII Section, accordifetoesidesali sctle building ar
slightly shocked if the building is constructed in poorly designed. Therefore, i
or less risk of damage in the low to moderate levels.

2)  Operation Phase

In operation Phase, the project is expected to have no i
earthquake due to the elevated structure of the station designed to support |
or earthquake according to AASHTO standards with the Acceleration Coefl
Coefficient (S) of 1:50 to 2:00. Also the design further reinforced by the sp
elevated structure to prevent it from moving out of the top spot. support struc

5.1.3.2 Impact on Depot Area and Park and Ride buildings
1)  Construction Phase

The construction of the Park and Ride building could affect
geology / geological foundation on the motion of the layer of soft clay since tl
Is located along the mild to moderate soft clay to a @fptletefsaldbuirilli®g
Circular Bored Pile in diameter from 0.35 meters to replace the volume of so
the construction of Depot with the maximum height of ILisrhkédystt{at stogies)
soft clay layer will be moved very easily. It is expected that the volume of soil
soft clay layer will be expanded or the amount of soil is squeezed out, mov
Consequently, the surrounding utilities nearby such as concrete sewer pip
electrical/phone conduits, etc. expected to be slightly damaged. The impact
not expected to occur or to bey/lifetedl. Since the construction area is locate
area in V-VII Section, according to Mercalli scale. The residents of the buildi
if the building is constructed in poorly designed. Therefore, it appears the d
damage in the low to moderate levels.

2)  Operation Phase

In operation Phase, the project is expected to have no impa
Depot and Park & Ride buildings are concrete building that designed to ¢
geohazard or earthquake, according to the Ministry of Interior "Load resiste
building ground for building vibration resistance of earthquake 2007" issue
Control Act 1979.

514 Surface Water Quality
5.1.4.1 The Impact of the Elevated Structures and the Stations area
1)  Construction Phase

1.1 The impact, regarding the construction activities particu
excavation, filling and leveling, excavation for the structure of the elevated
support, or moving construction materials such as cement, safdcetiee, clay
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construction of the structure will nartosaietiaitie pnto the surface wateereherefor:
will be no activity interferes with sudiftigeewaaet tpr those station located less tt
meters from surface water that are; Lat PKelani®] stfatimmsand Suaf Luang |
station. These three stations might affast by amhidlity from soil erosion durin
excavations, foundations and filling@eatdegetingnmht contaminate with oil froi
equipment. However, the impact is expected to be low since the constructior
in the traffic island. In addition, the analysis of surface water quality from wa
rail system showed that the surface water quality already deteriorated bec
sewer water from a large urban area. It has been contaminated by the dirty ri
the dissolved oxygen (low) and the coliform bacteria (high). If water turbidi
construction activities there will not affect much in the water quality.

1.2 The impact of the activities in the project office and con
shelters for construction workers are considered into two scenarios:

A With the project office

The Environmental Impact Evaluation Bureau, Offic
Resources and Environmental Policy and Planning (1999) has set the minir
standard in the office. (No overnight stay) is 50 liters / person / day, equival
wastewater. Based on provided number, wastewater and sewage from the u
or washing dishes in the daily operation of the staff working in the office
(according to the construction of Bangkok Mass Transit Line extension Suk
50x200x0.80 = 8,000 liters / day, or eight cubic meters / day (equivalent to t
by 80 percent the amount of water used). Therefore, the adequate bathro
sanitation should be one room for 10 people and installation of sewage trea
cubic meters per tank (5 tanks totaFgas Shéwh ifihus, the capacity of waste
water treatment to cover the total volume of, wastewater that might occur
office should be ten cubic meters.

- The Environmental Impact Evaluation Bureau,
Natural Resources and Environmental Policy and Planning (1999) determi
waste 3 liters / person /day. Therefore, the amount of solid waste that may |
of approximately 200 staffs while work each day in the offices isfsglicvalent tc
waste equal to 0.60 cubic meXB8/0ahyliy order to limited the dumping of s
waste problems or littering that might blockage and affect surface water nea
to provide the trash with a capacity of 0.24 cubic meters of solid waste at lea
squares. 0.58x0.71x1.07 Meters or equivalent), with a total volume of 1.92 |
cubic meter x 8 cans) distributed in the different locations in order to gather
district office in Bangkok under the waste collection disposal to comply with s

B With the Project office and shelters for construction wi

- The Environmental Impact Evaluation Bureau,
Natural Resources and Environmental Policy and Planning (1999) determine
in the office (no overnight stay) is 50 liters/person/day and the rate of water
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residential community of 200 liters/person/day. The estimation of wastewat
might occur from the daily use of bathroom / toilet, dishes washing or boc
operation of approximately 1,400 people (20tb adfreengghtfstay) and (1,20
construction werlktlts overnight stay), number based on the construction of |
transit line extension Sukhumvit 1, 2009, is expected to have the maximum \
occurs equal to 200 cubic meters / day [(200x50 + 1,200x200) x0.80] / 1,000
80 percent of the rate of water loss by the amount of water used, the
bathroom/toilet with the sanitation must providipdoplal leash and install
wastewater treatment system with the capacity of 12 2Qiaicksiedsrshtami fior
Figure 5.14 - 1, Thus, a total volume ofamvaigeater treatment activities that mi
occur within Office Project and construction worker shelters is approximately
day.

- The Environmental Impact Evaluation Bureau,

Natural Resources and Environmental Policy and Planning (1999) determin
per day is 3 liters / phesefore, the amount of wasednstnuttion workers in the
construction shelters will be in a total amount of solid waste of 3.60 cubic me
1,000). In order to prevent the problem of waste dumping, littering, or drop
drainage around the office and residential area which waifsudase thatéiock:
nearby, at least 50 trash cans with2dagacityeters, (plastic squares. 0.58x0.7
meters or equivalent) representing a total volume of 12 cubic meters (0.24
groups of 10 cans inside the office and construction worker shelters should b
gather by the office for the district office in Bangkok under the waste collectio
with sanitary.

Clearly, if the office project and the construction work
are in the same place along the project route, the impact on waste wate
management would be relatively high. The recommendation is that the "Of
separately with the construction worker shelters by located approximately 5 |
the rail system and should propose for the approval from the MRTA and mus
regulations of local authorities in the construction of residential or strictly foll
or the Building Control Regulation No. 55 Year 2000 Ministry of Interior.

1.3 The impact of the ongoing construction activities such as
cleaning construction equipment, vehicles, etc. that will take place in the offi
to take water no more than 12 cubic meters / day (according to the Bangkok
Construction. Sukhumvit LirGOPassealkt@ water 12x0.80 of 9.60 cubic metel
Therefore, two sewage treatments with a capacity of six cubic meters each ¢
meters in total should be installed for treat waste water from the activities tha
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Véastevaater Treatment: Septic - Fxed Film Aeration System

Souree : Office af Traaunne anet Traffe Folicyg aad Panrag, 2012

Figure 5.1.4 - 1 Example of wastewater treatment: septic - fixed film aeration system
(Cap. 2 - 12 cubic meters)
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2)  Operation Phase

As the Monorail system which runs on elevated structures, |
to drive, it does not affect surface water quality in the passing water source:
the daily amount of waste water from the use of the employee restroom th
functions such as ticketing, information, security and communications, et
people/stations. The amount of water usage is 50 liters/person, equivalel
wastewater (50x10x0.80 / day or 0.40 cubic meters / day; equivalent. the rat
percent the amount of water used), thus the amount of water that will be
wastewater treatment plant with the capacity of 2 cubic meters, ready to
stations, there will be no impact occtigras. sholvn in

5.1.4.2 Impact on Depot Area and Park and Ride buildings
1)  Construction Phase

The Depot which located east of the Si lam Junction with
activities especially the excavation leveling, drilling foundations for building fc
Depot or moving construction matmedatssandsstone and clay, etc., is expec
have a low impact on the increasing in turbidity, impurities in BOD or contan
of equipment with the use of oil, etc., even if the Depot is located adjacen
(Khlet Canal), but no constrtndrug®nnto the canal and there is no activit
disturbs the surface water quality in the Khlet Canal.

2)  Operation Phase

The Depot which located east of the Si lam junction will pr
water from ubiglgathroom, toilet, and dish washing from the employees in the
building and the control center, staff dormitory, and restaurants as wel as t
washing and railcar maintenance activities. The amount of waste water w
meters/day as shiigwma 5114 -2. The amount of wastewater from mentioned acti\
betreadusng three small Onsite Treatment Plant which is Septic - Anaerobic
Aeration Proeghshe capacity of 50 cuina nodédnsolume of 150 cubic meters, ¢
followdnlthe retention. The wastewater from the traffic control centers and st:
be compiled into a septic system that directly installed onsite while the
restaurants and train maintenance and cleaning will flow through oil Intercep
and oil prior to discharge into the Khlet Canal. Therefore, the expected impac
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515 Air Quality
5.1.5.1 The Impact of the Elevated Structures and the Stations area
1) Construction Phase
Suspended Particulate Matter

Project construction activities, including site preparation and ¢
excavation, relocation of utilities, drilling rigs, casting the stanchlarthe con
structure as well as stations and escalator, machinery and transport equi
materials, etc. The relocation of utilities, particularly water supply pipe in t
islandfLat Phrao road will immediately relocate at the beginninghef the pr
operations will cause a negative impact on air quality along the constructior
especially in dust and pollution from the use of construction equipment. The
happens will depend on factors such as soil characteristics, soil moistur
directiorhetPhase of construction, and etc. The concentration of dust pa
atmosphere will bbwitdriéhe origin and soil composition but inversely proporti
moisture. The impact assessment of the suspended particles from construc
considered in the worst case, which can be calculated as the Box Model of J
C. Wooten. (1996) as follows:

c— Q
D><\WVWx<U
Where C = The concentration of the pollutant (mg / m3).

Q =The rate of discharge pollutant (mg / sec).

D = Mixing Height (m)

W  =The width of the area perpendicular to the wind direction (m).
U = Wind speed (m/s).

From the project construction activities based on the na
construction US.EPA (The Environmental Protection Agency) under "Con
Factor, AP - 42" (Fifth Edition, Volume 1. 1995), which states that "moderate
with the volume of 30 percent loam, with the index evaporation of 50 percel
emission of dust particles into the atmosphere, about 1.2 tons/acre/month
activities of the project are the large construction project that must be open
well as the excavation, relocate utilities, drilling rigs and constructidwe of founc
occurrence of total suspended particulatestd BS&#yityjlidevallapment, and larg
construction US.EPA (1995). Therefore, the construction activities of th
suspended dust particle about 12 tons/acre/month, equivalent to 296.
meter/month. In the construction projects scheduled for construction activiti
month) worked eight hours per day.
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For the construction area, the routessrasdbat/staticent stairway
will be constructed inlsgainsection will simultaneously excevafteettadfisurfa
island and one traffic lane on eachrsideobyl@0@isteeters. During the constructic
open area will cover 7, 8.4, and 7 meters o8rlretgBhnaoaroaad and Thepharak
respectively with the width of the censtrtictomiddée of the road approximatel
meters. In which the calculation is besterhsa théhevdongest side of the perpenc
wind direction by a construction area oh&®a00 squar

For the station, there will be 23 stations along the project route
in the middle of the route with the width and length of 23 and 12@ meters
station construction will unearth to construct the foundations as the same
construction of the route foundations with a width of 10 metersaill berefore,
theconstruction of bases and piles in the median of the road, six piles as
construction area per station or total construction area stations (23 station
meters.

For the stairways, there will be four stairways per station, two
width of approximately 18 meters and a length of about 26 meters each.
stairways will excavate approximately 468 square meters per side or 187.
station. The total area of the building stairways (23 stations), equal to 43,056

Based on the data from Don Muang airport wehearstation:
Phase (1981-2010), the average wind speed is 4.0 knots or minimum 2.0
direction from the south and the Mixing Height of 1,000 meters (Leeuwen ant

The calculation of the concentration of dust emission from
projects using Box Model, which assesses the value of John G. Rau and Day
summarized below.

A) The impact of the elevated structure less than 1000 m. per section

C = i
D<W>U

Q = 296>5L(§)’><1000‘ Milligramsper second

30>8<3,600

Q = 343171 Milligramsper second

C = H3r1 Milligrams per cubic meter
100041000x20¢

C = 0.00167 Milligrams per cubic meter

When combining the calculated results with the results
measuremebét Phrao, road Srinagarindra road Thepar&dbledsic -dstelrown in
amount of total suspended parti€uCE&6 Wersidr21667ligrams per cubic
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meter, respectively. However, the total amount ahaiugtesus@enidecemthan the
air quality standards announced by the National Environhé&mhldeatdAMo. 2+
Quality Standards which determines the concentration of total suspende
atmosphere must not exceed 0.330 milligrams per cubic meter5Bf)3he per
and 65.66 of the standard réspegipesiyconstruction activities along the projec
of the would generate the impact of low to moderate.

Table 5.15-1 The predicted concentration of TSP from construction activities along the
project route

: TSP from construction Max. 15 from ar Total TSP
Project route L 3 quality sampling station 3
activities (mg/m?) (my/m) (mg/m”)
Lat Phrao roat 0.00167 0.090" 0.09167
Srinagarindra 0.00167 0.1807 0.18167
Thepharak rog 0.00167 0.215" 0.21667
Standard” 0.330
Remark : 1/ = The maximum concentration of I&ﬂ.lase@ewmat Pibool Upphatham School

Samsennold&tnict, Huai Khwang District, Bangkok during 21 - 22 June, 2013.
2/ = The maximum concentration of Z&#.)asebaRfhat Klongkalantan, Sciamol
Luang Sistrct, Suan Luang District, Ba6gkakldoang013.
3/ = The maximum concentration of Z8®.Yav&agHrhat Chulavej hospital, Thepharak
Sulolstrict, Mueang Samut Prakan District, Samut Prakan Province during 28 - 29
4 = Notification of National Environmental Board No. 24, 2004 (B.E. 2547). Total S
(TSP) average 24 hr. standard value is not exceed 0.33 mg/m

B) The impact of the construction area and the stairways of 23 stations

C = i
D<W >

Q = 20680 07 Milligramsper second

30>8<3,600

Q = 1,054.22 Milligramsper second

C = 10522 Milligrams per cubic meter
100&120x0¢

C = 0.00426 Milligrams per cubic meter

When combining the calculated results with the results
measuremelnati Phrao, road Srinagarindra road Thepardiblealh a5 thleown in
amount of total suspended partifdaée18426s and.21926 milligrams per cubic
meter, respectively. However, the total amount of dust suspended in the aree
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quality standards announced by the National Environment Board No. 24
Quality Standards which determines the concentration of total suspende
atmosphere must not exceed 0.330 milligrams per cubic n2&s@rs5B4; the per
and6.44 of the standard respectively, thus expect construction activities along
the would generate the impact of low to moderate.

Table 5.1.5- 2 The predicted concentration of TSP from station construction area along the

project route
. TSP from construction Max. TSP fyom ar Total TSP
Project route . 3 quality sampling station 3
activities (mg/m) (my/m?) (mg/m”)
Lat Phrao roa 0.00426 0.090" 0.09426
Srinagarindra 0.00426 0.1807 0.18426
Thepharak roz 0.00426 0.215" 0.21926
Standard” 0.330
Remark : 1/ = The maximum concentration of Z&f.JasebaAgfmat Pibool Upphatham School

SamsennoldBtnict, Huai Khwang District, Bangkok during 21 - 22 June, 2013.
2/ = The maximum concentration of Z&#.(dseddffhat Klongkalantan, Sctzool
Luang Slsbdct, Suan Luang District, Bangkok during 16 - 17 June, 2013.
3/ = The maximum concentration of Z8P.Yav€aghrnat Chulavej hospital, Thepharak
Sulalstrict, Mueang Samut Prakan District, Samut Prakan Province during 28 - 29
4 = Notification of National Environmental Board No. 24, 2004 (B.E. 2547). Total S
(TSP) average 24 hr. staisdatdexatesl 0.33 mg/m

Toxic Gases Pollutants

The impact from the usage of vehicles for materials tra
construction equipment and machinery used in construction which is conside
used to transport various construction materials including the functioning of
may cause a negative impact on communities near the construction area ©
dust cause from running out of space and exhaust from vehicles and operati
as carbon monoxide (CO), hydrocarbons (HC), gxidad.of aidragyespeNdad
particulates (TSP). The projected rate of pollution from machinery and
construction work will be considered from the Box Model of the John G. Rau
(1996) as well as assessing the impact of suspended dust from constructi
considered the worst case scenario as follows

-The pollution from machinery and equipment, according to the
of US.EPA is shamebirb - 3.

- The number of machines, equipment and vehicles are expec
In construction projectsTshiewh5n4.

-The construction activities will be carried out 30 days / month
than eight hours a day.
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Table 5.1.5 - 3 Emission Factor from construction equipments

Construction Concentration (kg/unit/hr)

equipments CO HC (in term of CH) | NO (in term of NO,) TSP
1. Bulldozer 0.35 1.05 2.30 0.08
2. Backhoe 0.25 0.09 1.09 0.08
3. Roller 0.10 - 0.45 -
4. Motor Grader 0.10 - - -
5. Truck Loader 0.05 - 0.25 0.05
6. Diesel Truck 0.61 0.20 3.45 0.12
7. Pickup Truck 1.04 0.05 0.02 0.03

Source : “SEPA. Compilation of Air Pollutant Emission Factors , Publication No. AP - 42. (1995)

Table 5.1.5 - 4 Construction activities and construction equipments

No. of equipment per construction Phase
: - : . vehicle/da
Construction activities Equipment/machine , ( )
Guideway Station Depot and
Structure Park & Ride
1. Ground cleandg
preparation Bulldozer 1 1 10
2. Digging trenches, fillit
ground improvement. Backhoe L ! 10
3. Compacted ground | Roller 1 1 10
4, Ground leveling Motor Grader 1 1 10
5. Soil moving Truck Loader 1 1 25
6. Material moving Diesel Truck 1 1 25
1. Transport staff Car and Pickup 2 2 10
Total 8 8 100

Source : Office of Transport and Traffic Poli@jland Planning

-The construction area including the construction of elevate s
station’s ascent/descent stairway will assess the amount of total suspended particulates from the
plant is 10,000 and 3072 square meters of construction area or length by w
the wind direction. By considering the worst case scenario that the side is n
the wind direction with the width of the elevatetiostyesctot/destend sdiavay
are 1,000 and 120 meters, respectively.

-Based on the data from Don Muang airport weaBgeaistations
Phase (1981-2010), the average wind speed is 4.0 knots or minimum 2.0
direction from the south and the Mixing Height of 1,000 meters (Leeuwen ant

The projected concentrations of exhaust pollution caused by €
vehicles used in the construction area; the details are as follows
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A) The Impact of the Elevated Structures less than 1,000 m per section

The impact of the elevated structure construction less thar
found that the carbon monoxide (CO) is equal to 0.00334 ppm. Hydrocark
0.00238 ppm. Nitrogen d)asice(alQo 0.00435 ppm. The total suspended p:
(TSP) equals 0.00042 Milligrams der @abherahetiee. total value nothexceedin
Ambient Air Quality Standards announced by the National Environment Bose
No. 24 (2004) which determines the concentration of Carbon Monoxide (CO’
does not exceed 30 parts per million. Nitghtfes aliexadgs (N@ hour less than O.
parts per million. Average total suspended particulates and up to 24 hours
per cubic meter of gas hydrocarbons in the country has not yet determine
shownTiable 5.1.5 - 5.

Table 5.1.5-5  Results of air quality impact prediction from the construction machines,
equipments and vehicles at guideway structure construction area
Construction Concentration of air pollution from guideway structure construction area
equipments CO (ppm) HC (ppm) NO, (ppm) TSP (mg/m’)
1. Bulldozer 0.00038 0.00113 0.00248 0.00009
2. Backhoe 0.00027 0.00010 0.00118 0.00009
3. Roller 0.00011 - 0.00049 -
4. Motor Grad 0.00011 - - -
5. Truck Load 0.00005 - 0.00027 0.00005
6. Diesel Truc 0.00066 0.00022 0.00372 0.00013
7. Pickup Trug 0.00224 0.00011 0.00004 0.00006
Total 0.00382 0.00156 0.00818 0.00042
Total (ppm 0.00334 0.00238 0.00435 -
Standard 30 ppm”’ - 0.170 ppm” 0.330 mg/cu.m.”

Remark : 1/ Notification of National Environmeb®al1R§8: & BBh
2/ Notification of National Environmental Board No. 24, 2004 (B.E. 2547).

Combining the results from the calculation withthtbe result
measurement in the field during 14 J20E3tudJidgt carbon monoxide (CO)
equal to 3.60334 ppm or 12.01 percent of the standard. Hydrocarbon (HC)
ppm. Nitrogen diox)de @4Qal to 0.10445 ppm or 61.44 percent of the standa
suspended particles (TSP) equals 0.21542 Milligrams per cubic meter or
standard. The total value is still lower than the air quality standards announ
Environment Board No. 10 (1995) andANcor@ihg2@0the Ambient Air Qua
Standards, except hydrocarbons ihdémiibsel ttieg standard yet, i$ablrown in
515 - 6. Considering the actual work in the construction area, the use of suc
follow the construction process. By not having work all together and not rur
daythusthe accumulation of pollutants from the equipmenbtaod wabiales will
Moreover, the duration of each Phase of construction will take place only a
equipment will be moved along the Phejesforiesiepact is low to moderate.
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Table 5.15-6  Results of air quality impact prediction from the guideway structure
construction area, and the combinations of existing air quality condition
during 14 June - 2 July, 2013
Concentration of air pollution from guideway structure construction area
ltem including maximum baseline concentration
CO (ppm) HC (ppm) NO, (ppm) TSP (mg/m’)
Prediction result 0.00334 0.00238 0.00435 0.00042
]'c\""")conce”t.ra“"”, 36 32 01001 0215"
rom sampling sta
Total 3.60334 3.20238 0.10445 0.21542
% o$tandard 12.01 - 61.44 65.28
Standard 30” - 0.170” 0.3307

Remark: 1/ The maximum concentration of CO @vepage ChHuldvej hospital, Thepbarek Sub-

Mueang Samut Prakan District, Samut Prakan Province during 27 - 28 June, 2013.

2/ The maximum concentratid? ppireiisngkalantan Sohadluang Sub-district, Suan
Luang District, Bangkok during 18 - 19 June, 2013.

3 The maximum conceni@iiemersbge 1 hr.) ippriE@@hulavej hospital, Thepharak Sub-
dstrict, Mueang Samut Prakan District, Samut Prakan Province during 29 - 30 June, z

4/ The maximum concentration of 248P)(&énagéiat Chulavej hospital, Thepharak Sub-
dstrict, Mueang Samut Prakan District, Samut Prakan Province during 28 - 29 June, z

5/ Notification of National Environmethi40 %@ rH .B8b.

6 Notification of National Environmental Board No. 24, 2004 (B.E. 2547).

B) The impact of the construction area and the stairways of 23 stations.

The impacthektation construction site found that there was
Monoxide (CO) 0.0332 parts per million, Hydrocarbons (HC) 0.02375 part:
dioxide N@04346 parts per million and total suspended particles (TSP) 0.0
cubic meter, which is less than the threshold. of air quality standards as wel
of elevated structures ad &b H.

The results from the measurement in the field during 14 Ju
2018onfirmed that carbon monoxide (CO) is equal to 3.63332 parts per milli
of the standard. Hydrocarbons (HC) is equal to 3.22375 parts per million w
(N@ is equal to 0.14346 parts per million, or 84.39 percent of the standard. A
particles (TSP) is equal to 0.2192 milligrams per cubic meter, representing
standard. The total value is still lower than the air quality gtanNatasalccorc
Environment Board No. 10 (1995) and No. 24 (2007) Ambiéaxtefit Qualit
hydrocarbons in Thaileehtbiaget determined the standard)aak Shéwé in

Considering the actual work in the construction area, the
equipment will follow the construction process. By not having work all togett
equipment alltdagthe accumulation of pollutants from the equipment and veh
accumulate. Moreover, the duration of each Phase of construction will take
time and the equipment will be moved along the project route. Therefore, tr
modea
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Table 5.15-7  Results of air quality impact prediction from the construction machines,
equipments and vehicles at station construction area
Construction Concentration of air pollution from station construction area
equipments CO (ppm) HC (ppm) NO, (ppm) TSP (mg/m’)
1. Bulldozer 0.00378 0.01133 0.02481 0.00086
2. Backhoe 0.00270 0.00097 0.01176 0.00086
3. Roller 0.00108 - 0.00485 -
4. Motor Grad 0.00108 - - -
5. Truck Load 0.00054 - 0.00270 0.00054
6. Diesel Truc 0.00658 0.00216 0.03722 0.0129
7. Pickup Trug 0.02240 0.00108 0.00043 0.00065
Total 0.03816 0.01554 0.08177 0.00420
Total (ppm 0. 03332 0.02375 0.04346 -
Standard 30 ppm” 0.170 ppm” 0.330 mg/cu.m.”
Remark: 1/ Notification of National Enwronmebﬁhll@@r& BB

2/ Notification of National Environmental Board No. 24, 2004 (B.E. 2547).

Table 5.15-8  Results of air quality impact prediction from the station construction area,
and the combinations of existing air quality condition during 14 June - 2
July, 2013
Concentration of air pollution from station construction area
ltem including maximum baseline concentration
CO(ppm) | HC (ppm) NO, (ppm) | TSP (mg/m’)
Prediction result 0.03332 0.02375 0.04346 0.00420
Ma>co_ncentra_t|on f 26V 292 01001 0215"
sampling stations
Total 3.63332 3.22375 0.14346 0.2192
% o$tandard 12.11 - 84.39 66.49
Standard 30 0.170 0.330
Remark: 1/ The maximum concentration of CO @ﬁmagda(thulavej hospital, Thepbtrek Sub-

Mueang Samut Prakan District, Samut Prakan Province during 27 - 28 June, 2013.
2/ The maximum concentratid? ppireiisngkalantan Sohodluangi§ubt, Suan
Luang District, Bangkok during 18 - 19 June, 2013.
3 The maximum conceni@{emerbige 1 hr.) ippriE@@hulavej hospital, Thepharak Sub-
dstrict, Mueang Samut Prakan District, Samut Prakan Province during 29 - 30 June, Z
4/ The maximum concentration of 248P)(&énagétat Chulavej hospital, Thepharak Sub-
dstrict, Mueang Samut Prakan District, Samut Prakan Province during 28 - 29 June, Z
5/ Notification of National EnvironmehiialB@ErH .B5b.
6 Notification of National Environmental Board No. 24, 2004 (B.E. 2547).

2) Operation Phase

The Monorail transit system that is mainly powered by electrici
an elevated structure with the height from the road surface range from 14 - Z
will no pollution emission from the commuter train. However, the ithpact on a
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Operation Phase of the project along the route will depend on the pollution f
vehicles passing by on the main road along the project route such as Lat Ph
road. Theparak road. The forecast volume of pollutants that occur in the follo

A) The Impact of the Elevated Structures and the Stations area

Although the conditions and forms of land use along the rot
project to a medium to high density commercial and very dense residential a
located on the traffic island of the main road that consist of a solid struc
separation between the route about 6 meters, which can be vented to the toy
concentrations of air pollution caused by ghsesNi@luldleuC@rid THC from the
exhaust of vehicles passing by on the main road along the project includi
Srinagarindra road, and Theparak road will not exceed the standards which
from the air quality measurements that the maximum index were still not exc
inthe area include Chulavej Hospital (C-hooupeakl 8@G.6 and 0.1001. parts
million) and Kelantan Canal school (max THC was 3.20 parts per million),
elevated structures along the project route are expected to prevent the form:
in the area even there are traffic jams on the main roads.

B) The impact of construction area and the stairways of 23 stations

To study the impact on air quality from the road below the
(Platform), the Box Model of John G. Rau and David C. Wooten (1996) we
concentration of pollutants from motor vehicles by considering the pollutior
problems include carbon monoxide (CO) that is a pollutant released from
vehicle while running at low speedher darlidle monoxide from the exhaust
depending on the type and speed of various vehicles are based on En\
Assessment Report on the MRTA Initial System (1993). A study and analys
wiich is released from vehicles on the main road in an urban area with si
density, the speed of the vehicle has a value of 0-1 km/hour and 8 km/hr Dul
2006nd®01%espectively was conducted for forecast the pollution emission fr
the road with six lanes with a heavy traffile il Shéwhsa result, the amount of
carbon monoxide is likely to decline in the future if the power grid or mass tr
technology of fuel-burning vehicles running on the road, were developed mc
significantly reduce carbon monoxide emission. Therefore, the impact asse
worst case scenario by the emission of carbon monoxide from thel vehicle
km/hr and 8 km/hr in 1993 as the highest rate of exhaust gas that is likely to
train station in the current year (2018¢dédseasisigdgrend in the future during -
and 2019 proje@éd@n@03%espectively.
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Table 5.1.5-9 Vehicles emission prediction on 6-lanes road and traffic jam condition
. Concentration of CO (ppm)
Veh('lfr'ﬁ/;%eed 1993 2006 2019
0/100 m/hr | g/sec/m” | ¢/100 m/hr | g/sec/m® | ¢/100 m/hr | g/sec/m’
0-1 50,506 7.01 33,915| 4.71 26,672 3.70

8 16,800 2.33 11,300| 1.57 8,900 1.24

Remark : Apply from Environmental Impact Assessment Report onli®@3MRTA Initial System,
Source : Ofice of Transport and Traffic Policytdhd Planning

The prediction of carbon monoxide (CO) concentration, th
application of Box Model John G. Rau and David C. Wooten (1996) as follow

Q
D< W >U

—

Where C = The concentration of the pollutant (mg / m3).
Q =The rate of discharge pollutant (mg / sec).
= 7.01 g/s/m at the speed of 0-1 ksmhabiine 233agl of
8 km/hr. at the worst case scenario iniotieesgreae met
D = The minimum height of the station (14 meters).
W  =The width of the area perpendicular to the wind direction
(m). The worst case scenario that the width of the s
station was 120 meters.
U = The lowest average wind speetasdi{é 3Ry2at ®)
from Don Muang airport weather dtattser thaGs 4
m/s.
Thus, at the vehicle speed of 0-1 km/hr, the concentratio
monoxide (CO) can be calculated as follows.
7010

C = @ — Milligrams per cubic meter
14x120x20¢

C = 2.03 Milligrams per cubic meter

C = 1.77 parts per million

At the vehicle speed 8 km/h, the concentration of carbon m
can be calculated as follows.

C - 330 Milligrams per cubic meter
14x120X20¢

C = 0.67 Milligrams per cubic meter

C = 0.59 parts per million

The prediction of carbon monoxide (COheamtesttiztionithe
train station each year i$abled4h 140. Combining the concentration of carbon mc
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(C@pbserved from the road under with a total maxmeasuraiuendviadbag the projec
route, the results of each predictedgab shadwhich are summarized below.

(1) Inthe case of the vehicle speed of 0-1 km/hr.
(@) The carbon monoxide (CO) concentration from the forecast.

- Year 2013 = 1.77 parts per million
- Year 2026 = 1.19 parts per million
- Year 2039 = 0.93 parts per million

(b) The carbon monoxide (CO) concentration from the forecast
combine whiehmaximum value that meafsamdigk following routes

La Phrao Road area, using maximum value meast
Vejthani Hospital, which is equal to 2.3 parts per million. The values are as fc

- Year2013 = 1.77+2.3 407 parts per million
- Year2026 = 1.19+2.3 3x49 parts per million
- Year2039 = 0.93+2.3 3223 parts per million

Srinagarindra Road area, using maximum value mes
lam Temple, which is22qadd e million. The values are as follows:

- Year 2013 = 1.77+2.7 447 parts per million
- Year2026 = 1.9+2.7 =3.89 parts per million
- Year2039 = 0.93+2.7 363 parts per million

Theparak Road area, using maximum value mee
Chulavej Hospital, whid¢b3s mdsszt million. The values are as follows:

- Year2013 = 1.77+3.6 537 parts per million
- Year2026 = 1.19+3.6 4=79 parts per million
- Year2039 = 0.93+3.6 453 parts per million

Table 5.1.5-10 Results of Carbon Monoxide (CO) concentration prediction from roads
under the station only during operation Phase.

Vehicle speed Concentration of CO 1 hr (ppm)
(km/hr) 2013 2026 2039
0-1 1.77 1.19 0.93
8 0.59 0.39 0.31
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Table 5.1.5-11 Results of Carbon Monoxide (CO) concentration prediction from roads
under the station, and the combinations of existing air quality condition

| Vehicle speed Concentration of CO 1 hr includinlg maximum baseline
Project route (km/h) concentration of CO™ (ppm)
2013 2026 2039
Lat Phrao road 0-1 4.07 3.49 3.23
8 2.89 2.69 261
Srinagarindra roa 0-1 4.47 3.89 3.63
8 3.29 3.09 3.01
Thepharak road 0-1 5.37 4.79 4.53
8 4.19 3.99 3.91
Standard” 30

Remark: 1/ =Lat Phrao smaudion, the maximum concentration of CQ.3gymrage\efihais hospital
during 27 - 28 June, 2013.
=Srinagarindra road section, the maximum concentration. bp 0 davdoagéaldmntns
school during 17 - 18 June, 2013 and at Si lam Temple during 20 - 21 June, 2013.
=Thepharak seatlothe maximum concentration of CO (&/gnageal Ghyiavej hospital
during 228 June, 2013 and at Si lam Temple during 20 - 21 June, 2013.
2/ =Notification of National Environmebfal13¢8rE B CO standard is not exceed 30 ppm

(2) Incase of the vehicle speed of 8 km/hr.
(@) The carbon monoxide (CO) concentration from the forecast.

- Year 2013 = 0.59 parts per million
- Year 2026 = 0.39 parts per million
- Year 2039 = 0.31 parts per million

(b) The carbon monoxide (CO) concentration from the forecast
combine whigmaximum value that measundt@ following routes

Lat Phrao Road, using maximum value measured fra
Hospital, which is equal to 2.3 parts per million. The values are as follows:

- Year 2013 = 0.59+2.3 289 parts per million
- Year2026 = 0.39+2.3 269 parts per million
- Year2039 = 0.31+2.3 261 parts per million

Srinagarindra Road area, using maximum value mes
lam Temple, which is2eqaid e million. The values are as follows:

- Year 2013 = 0.59+2.7 3229 parts per million
- Year2026 = 0.39+2.7 3209 parts per million
- Year2039 = 0.31+2.7 3201 parts per million

Theparak Road area, using maximum value mee
Chulavej Hospital, whicb3$s mdua million. The values are as follows:

- gar2013 = 0.59+3.6 419 parts per million
- 8ar2026 = 0.39+3.6 399 parts per million
- 8ar2039 = 0.31+3.6 391 parts per million
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The forecast report of carbon monoxide (CO) at the static
project found that combined the calculated carbon monoxide (CO) with the
monoxide (CO), show the highest value from the measurements in Lat Phr
road, and Theparak road, (in case of the vehicle speed is 0-1 km/hr) that ol
4.07, 4.47, and 5.37 parts per milliofheespalctragle. is lower than the air qui
standard according to the Board of Directors of the National Environmenta
which states that the carbon monoxide average one hour should not exceed
As the road structure below the train station almost every station, except P!
Chai 4 station, Lat Phrao 101 station, and Samrong station, are open sp:
buildings (more than two floors) on both sides of the train station. So that the
for the pollution from vehicles tnadptEsingin station. Thileeafioflow around
the station is in a good condition just like the condition beforeAlsobéoject col
concentration of pollutants (CO - 1 hour) is not to exceed air quality standarc
of a community or sensitive area, such as religious place, schools, or hospi
nearby stations. Thus, the impact is low. However, the project route is loc
traffic median thsas plasough the urban commercial district, moderate densit
area, with open space, which in the future, may likely to expand along the
Street. This may cause blocking ventilation. To prevent health problems, i
measures to prevent and minimize the impact on air quality is recommended
(YL - 23) that bordered by commemmiotirsotieef the road even, there is a
between the station and commercial buildings about 6 - 8 meters, the aree
poor air circulation. It could impact negatively on the health level of the cc
public with the asiivitlee area on both sides of the Samrong station (YL - -
minimize the impact on air quality, the prevention measures is recommendec

5.1.5.2 Impact on Depot Area and Park and Ride buildings
1) Construction Phase

Depot is located east of the junction of the Srinagarindra int
Bang Na - Trat Road, an area of 122 Rais or 494,000 square meters. The wi
380 meters and its longest is approximately 1300 meters. The Park & Ride b
Samut Prakeway distric covers 39.9 Rais, or 63,840 square meters, with a width
meters and a length of about 600 meters. Considering in the worst case, the
Istoexcavate all together with the constd#if}0 agaané meters and 63,840 sq
meters, respectively.

According to meteorological data from Don Muang airport wee
30 years-Phase (1981-2010), the average minimum wind speed is approxin
m/s with the wind direction from the south therefore the Mixing Height is
(Leeuwen and Vermeir, 2007).

The calculation of the dust concentration caused by constru
using Box Model, which assesses the value of John G. Rau and David (
summarized below.
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A) The impact at Depot construction area

C = L
D<W U
Q = 296?5[6% X490 Milligramsper second
30 83,600
= 169,526.62 Milligramsper second
C = 165262 Milligrams per cubic meter
1000:4300X0¢
C = 0.0633 Milligrams per cubic meter

The calculated results were combined with the results
measurements near Si lam Temple, Bangna, Bangkok which the @dount of «
hour Phase from 20 - 21 June 2013 was 0.139 Milligrams per cubic me
suspended dust particle was as follows;

C = 0.2023 Milligrams per cubic meter

The assessment of the dust concentratibe Rapsed by
construction activities will cause maximum dust 0.2023 milligrams per cubic
the National Environment Board No. 24 (2004), the dust concentration in the
exceed 0.330 milligrams per cubic meter. Apparently, the dust concentratiol
lower than the air quality standards (61.30 percent). Therefore, it is expect
activities from Depot will cause the medium impact.

heimpact from the use of vehicles, including for transport
construction equipment as well as the large machinery, may cause a neg.
community nearby construction area due to the emission of dust from runr
construction area and exhaust from vehicles and machinery, such as car
Hydrocarbons (HC), oxides of)nianodjeotdN§uspended partithes giidgered
rate of pollution from machinery and other equipment used in construction
Model (John G. Rau and David C. Wooten, 1996), as well as assess the
construction activities (considering the worst case) as follows.

-The pollution from machinery and equipment according to the
of US.EPA is shiamabitb - 3.

- The number of machines, equipment, and vehicles that expe
in the projects construction TahDig in

-The construction activities will be carried out 30 days/month
than eight hours a day.

-The Depot and park and ride buildings construction area w
amount of dust from the construction same as the project construction are:
construction area will perpendicular to the wind direction. Cahsidegestthe wc
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side is most perpendicular to the wind direction with the width of the Depot ¢
width of the park and ride buildings is 600 meters.

-According to meteorological data fropoRameithangtatrons, in 30
years-Phase (1981-2010), the averageadiismappnoxinthtely 4.0 knots or&.06 m/s:
wind direction from the south therefdegineidvitkicey 1,000 meters (Leeuwen and
2007).

The predicted concentrations of exhaust pollution caused by t
and vehicles used in the construction area. The details are as follows

The impact from the Depot construction show that Carbon Mc
equal to 0.02524 parts petiyabicarbons (HC) is equal to 0.02124 parts pe
nitrogen dioxige igNggual to 0.05783 parts per million and total suspended pe
equal. 0.00510. Apanding to the air quality standards announced by tf
Environment Board No. 10 (1995) and No. 24 (2004) Ambient Air Qual
determines that the concentration of Carbon Monoxide (CO) average one hc
30 parts per million, nitrogendibedevélige one hour should not exceed 0.1
per million and average suspended particle over 24-hour shouldthet excee
standard of hydrocarbons in the Thailand has not yet d&tgerhirbed}.as shown |

Table 5.1.5- 12 Results of air quality impact prediction from the construction machines,
equipments and vehicles at Depot construction area

Construction Concentration of air pollution from Depot construction area
equipments CO (ppm) HC (ppm) NO, (ppm) TSP (mg/m’)
1. Bulldozer 0.0029 0.0087 0.0191 0.0007
2. Backhoe 0.0021 0.0007 0.0090 0.0007
3. Roller 0.0008 - 0.0037 -
4. Motor Grad 0.0008 - - -
5. Truck Load 0.0010 - 0.0052 0.0010
6. Diesel Truc 0.0127 0.0041 0.0716 0.0025
7. Pickup Trug 0.0086 0.0004 0.0002 0.0002
Total 0.02890 0.01390 0.10880 0.00510
Total (ppm 0.02524 0.02124 0.05783 -
Standard 30 ppm” - 0.170 ppm” 0.330 mg/cu.m.”

Remark : 1/ Notification of National Environmeh@al1R§8: & B8k
2/ Notification of National Environmental Board No. 24, 2004 (B.E. 2547).

The results from the calculation were merged with the measure
monitoring station located near Si lam Temple, which measures frem 20 tc
results show that Carbon Monoxide (CO) is equal to 2.72524 [£a08 per m
percent of standard components. Hydrocarbons (HC) is equal to 2.79124 pat
Dioxide N®equal to 0.10213 parts per million, indicating 60.08 percent of t
total suspended particles (TSP) is equal to 0.1441 mg / m3, indicating 4:
standakbwever, the total value is still lower than the air quality standards :
National Environment Board No. 10 (1995) and No. 24 (2004) Ambient Air Q
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hydrocarbons in Thailand has not yetalgéeionirstahtterd) asTabledhbinla,

Also, as the construction of Depot and the use of equipment will follow
procedut@aot having to work all together at the same time and not contint
machine for a whole day. Consequently, the accumulation of pollutants from
and vehicles will not take long. Therefore, it impacts is low to moderate.

Table 5.1.5- 13  Results of Air Quality Impact Prediction from the Depot construction area,
and the combinations of existing air quality condition during 14 June - 2

July, 2013
Concentration of air pollution from Depot construction area
ltem including maximum baseline concentration

CO(ppm) | THC(ppm) | NO,(ppm) | TSP (mg/m’)
Prediction result 0.02524 0.02124 0.05783 0.00510
Ma>co_ncentra_t|0n fr 97V 2772/ 0.0443% 0.139%
sampling stations
Total 2.12524 2.719124 0.10213 0.1441
% oftandard 9.08 - 60.08 43.67

Standard 30” - 0.170” 0.330"
Remark: 1/ The maximum concentration of CO GvepagatlSiians Temple, Bang Na Sub-district, E

Na District, Bahgkak 20 - 21 June, 2013.

2/ The maximum concentrati@7gh A @tisi lam Temple, Bang Na Sub-district, Bang Na
Bangkakring 21 - 22 June, 2013.

3/ The maximum conceni@liiemerbge 1 Beddppm at Si lam Temple, Bang Na Sub-distric
Bang Na District, @&anmg@0 - 21 June, 2013.

4/ The maximum concentration of 2Z8P)(&iSagétat Si lam Temple, Bang Na Sub-distric
Bang Na District, @amgi@o - 21 June, 2013.

5/ Notification of National EnvironmehiialB@ErHE .B5b.

6/ Notification of National Environmental Board No. 24, 2004 (B.E. 2547).

B) The impact of Park and Ride buildings construction area

C = L
D<W>U

Q = 296?&6, X0B4 Milligramsper second

30>8<3,600

Q = 21,908.06 Milligramsper second

C = 21086 Milligrams per cubic meter
100&6000¢

C = 0.01772 Milligrams per cubic meter

The calculated results were combined with the results
measurement from a monitoring station near Si lam Temple, Bangna, Bangk
suspended in a 24-hour Phase from 20 - 21 June 2013 was 0.139 milligrams
the total amount of suspendéshpddildes.
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C = 0.15672 Milligrams per cubic meter

The assessment of the dust concentration caused by the
buildings construction activities will causd).1st@xmiligradust per cubic meter
which are lower than the air quality standard, according to the National Envir
(2004), the dust concentration in the atmosphere must not exceed 0.330 |
meter. Apparently, the dust concentration from the project is loWé& than th
percent) therefore, it is expected that construction activities from Depot will
impact.

The impact from the use of vehicles, including for transpc
construction equipments as well as the large machinery, may cause a nec
community nearby construction area due to the emission of dust from runr
construction area and exhaust from vehicles and machinery, such as car
Hydrocarbons (HC), oxides of)nitnodjeotdNsuspended particles (TSP). The r
rate of pollution from machinery and other equipment used in construction
Model (John G. Rau and David C. Wooten, 1996), as well as assess the
construction activities (considering the worst case) as follows.

The impact from the Park and Ride buildings constructic
Carbon Monoxide (CO) (8@ tuyaartis per million, Hydrocarbons (B@)4& equal tc
parts per million, Nitrogen Pisxétpi@NO 0.12533 parts per million and total st
particles (TSP) i9.@0Wahg/mAccording to the air quality standards announce
National Environment Board No. 10 (1995) and No. 24 (2004) Ambient Air C
determines that the concentration of carbon monoxide (CO) average one ho
30 parts per million, Nitrogen)toxideeffd@e one hour should not exceed 0.1
per million and average suspended patrticle over 24-hour shouldthet excee
standard of hydrocarbons in the Thailand has not yet d&tderhirted).as shown |

The results from the calculation were merged with the meas
thenearest monitoring station located nearby Si lam Temple, which measure:
2013. The results show that Carbon Monoxide2 (80 pasteqeal rtallion
representitiypercent of standard components. Hydrocarbdfi6d faris egual to
million, Nitrogen DioXidee@N@OtA690arts per million, représ@mergent of
the standard, and total suspended particled.(T9SR)gis aGuaépoeséhiting
percent of the staHdareler, the total value is still lower than the air quality
according to the National Environment Board No. 10 (1995) and No. 24 (20(
Standards (except hydrocarbons in Thailand has not yet determined the c
shown Table 5.15 - 15. Also, as the construction of Park and Ride buildings an
equipment will follow the construction procedure by not having to work all to
time and not continuously run the machine for a whole day. Consequently, t
pollutants from both the equipment and vehicles will not take long. Therefore
moderate.
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Table 5.15-14  Results of air quality impact prediction from the construction machines,
equipments and vehicles at Park and Ride construction area

Construction Concentration of air pollution from Park and Ride construction area
equipments CO (ppm) HC (ppm) NO; (ppm) TSP (mg/m’)
1. Bulldozer 0.0063 0.0189 0.0414 0.0014
2. Backhoe 0.0045 0.0016 0.0196 0.0014
3. Roller 0.0018 - 0.0081 -
4. Motor Grad 0.0018 - - -
5. Truck Load 0.0022 - 0.0112 0.0022
6. Diesel Truc 0.0274 0.0090 0.1551 0.0054
7. Pickup Trug 0.0187 0.0009 0.0004 0.0005
Total 0.06270 0.03040 0.23580 0.01090
Total (ppm 0.05475 0.04646 0.12533 -
Standard 30 ppm” - 0.170 ppm” 0.330 mg/cu.m.”

Remark : 1/ Notification of National Environmeh@al1R§8: & B8k
2/ Notification of National Environmental Board No. 24, 2004 (B.E. 2547).

Table5.15-15  Results of air quality impact prediction from the Park and Ride
construction area, and the combinations of existing air quality condition
during 14 June - 2 July, 2013

Concentration of air pollution from Park and Ride construction

ltem area including maximum baseline concentration
CO(ppm) | HC(ppm) | NO(ppm) | TSP (mg/m’)

Prediction result 0.05475 0.04646 0.12533 0.01090
Ma>co_ncentra_tion fr 97V 277 0.0443 0.139"
sampling stations
Total 2.75475 2.81646 0.16963 0.1499
% o$tandard 9.18 - 99.78 34.79

Standard 30” - 0.170” 0.330"

Remark: 1/ The maximum concentration of CO GvepagatlSiians Temple, Bang Na Sub-district, E

Na District, Bahgkak 20 - 21 June, 2013.

2/ The maximum concentrati@Tigh @ @tisi lam Temple, Bang Na Sub-district, Bang Na
Bangkakring 21 - 22 June, 2013.

3/ The maximum conceni@ti{emerbge 1 Beddppm at Si lam Temple, Bang Na Sub-distric
Bang Na District, @amgi@o0 - 21 June, 2013.

4/ The maximum concentration of 2Z8P)(&Sagétat Si lam Temple, Bang Na Sub-distric
Bang Na District, @amgi@o0 - 21 June, 2013.

5/ Notification of National EnvironmehiialB@ErH .B5b.

6/ Notification of National Environmental Board No. 24, 2004 (B.E. 2547).

2) Operation Phase

A) The impact at Depot operation area

Depot is located east of the Si lam intersection. There are n
pollution from the exhaust emissions from the vehicles in and out the Depot.
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on air quality, the Box Model of John G. Rau and David C. Wooten (1996) w
concentration of pollutants from motor vehicles by considering the pollutior
problems include carbon monoxide (CQO) that is a pollutant released from
vehicle while running at low speed, or in idle. The carbon monoxide fromn
depending on the type and speed of various vehicles are based on En\
Assessment Report on the MRTA Initial System (1993). A study and analys
which is released from vehicles on the main road in an urban area with s
density, the speed of the vehicle has a value of 0-1 km/hr and 8 km/hr durir
2006 and 2019 respectively was conducted for forecast the pollution emissi
the road with six lanes with a heavy trédble i .$héwvilrhenimpact assessment ha:
considered the worst case scenario considered by the release of carbon
vehicle at a speed of 0-1 km / hour in a year which is equal to 7.01. g/s/m i
rate of Carbon monoxide (CO) emission most likely to occur on a depot in t
2013) and the trend in the forecast year Year 2026, Year 2039 and will be as
assumptions Box Model of John G. Rau. and David C. Wooten (1996) as foll

Q
D wW U

C

Where C = The concentration of the pollutant (mg / m3).
Q =The rate of discharge pollutant (mg / sec).
= 7.01 g/s/m at the speed of 0-1 km/hr and 2..
The speed of 8 km/h. in the worst case scen
one square meter
D = The height of the depot from ground (8 mete
W =The width of the area perpendicular to the wind
direction (m). In the worst case scenario that the wi
of the Depot at 1300 meters.
U = The lowest average wind speéthas¢hi@d 38iyear
2010) from Don Muang airport weathgr4stations
knots or 2.06 m/s.
Thus, at the vehicle speed of 0-1 km/hr, the concentratic
monoxide (CO) can be calculated as follows
7010

C = Milligrams per cubic meter
&300x0¢

C = 0.33 Milligrams per cubic meter

C = 0.29 parts per million

At the vehicle speed 8 km/h, the concentration of carbon
can be calculated as follows

<<
8430020€

Milligrams per cubic meter
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C 0.11 Milligrams per cubic meter

C 0.096 parts per million

In the worst case scenario, the concentration of carbon mor
0.33 mg/m or 0.29 parts per millioratds shtowth @ombining the concentration ¢
carbon monoxide (CO) in the depot with a maximum value from measurem
(2.7 parts per million), which concluded that the vehicle speed 0-1 km/h, tt
carbon monoxide was 0.29 + 2.7 equals 2.99 parts per million which not t
standards by the Board of Directors of the National Envid98bémamibaot No. |
monoxide, an average one hour does rietperceaitioBOgsasiamabiisd - 17.
Due to the traffic to the depot has not continued throughout the day and the
an open space with no high buildings (up to two floors), to block the exhau
there is no obstruction for the pollution from vehicles that passing under
Therefore, the air flow around the station is in a good condition just like the «
project construction. Also. the concentration of pollutants (CO - 1 hour) is not
standards or harm the health of a community or sensitive area, such as relig
hospitals, etc. that located nearby stations. Thus, the impact is low.

ChapteEBvironmental Impact Assessment

Table 5.1.5- 16  Results of Carbon Monoxide (CO) concentration prediction at Depot
during operation Phase.

Vehicle speed Concentration of CO 1 hr (ppm)
(km/hr) 2013 2026 2039
0-1 0.29 0.19 0.15
8 0.10 0.06 0.05

Table 5.1.5- 17  Results of Carbon Monoxide (CO) concentration prediction at Depot and
the combinations of existing air quality condition

Vehicle speed Concentration of CO 1 hr includinlg maximum baseline concentration of
(km/hn) CO” (ppm)
2013 2026 2039
0-1 2.99 2.89 2.85
8 2.80 2.76 2.75
Standard” 30

Remark: 1/ =The maximum concentration of CO (avpmageaiWia) Bi lam (temple), Bang Na Sub-d
Bang Na District, Gamyi@0 - 21 June, 2013.
2/ =Notification of National Environmeh@al13¢8E B3 CO standard is not exceed 30 ppm

B) The Impact near Park & Ride building

Park and Ride buildings are located near the Si lam interse
major sources of pollution from the exhaust emissions from the vehicles in &
Ride buildings. To study the impact on air quality, the Box Model of John (
Wooten (1996) was used to predict the concentration of pollutants from 1
considering the pollution caused by traffic problems include carbon mono:
pollutant released from the exhaust of the vehicle while running at low spe
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carbon monoxide from the exhaust gas, depending on the type and speed o
based on Environmental Impact Assessment Report on the MRTA Initial Sys
analysis of carbon monoxide, which is released from vehicles on the main r
with six lanes and traffic density, the speed of the vehicle has a value of 0-!
during the year of 1993, 2006 and 2019 respectively was conducted for fa
emission from vehicles on the road with six lanes with a Mhade/y5ttafdic is shov
The impact assessment has considered the worst case scenario by the relea
(CO) of the vehicle at a speed of 0-1 km / hour in a year which is equal to 7.(
highest rate of Carbon monoxide (CO) emission most likely to occur on a dej
(Year 2013) and the trend in the forecast year Year 2026, Year 2039 anc
applying the assumptions Box Model of John G. Rau. and David C. Wooten (

C— Q
D>x<Wx<U
Where C = The concentration of the pollutant (mg / m3).

Q = The rate of discharge pollutant (mg / sec).
= 7.01 g/s/m at the speed of 0-1 km/hr and 2.33 ¢
speed of 8 km/hr. in the worst case scenario
square meter
D = The height of the depot from ground (3 meters.
W = The width of the area perpendicular to the wind direction
(m).Inthe worst case scenario that the width of
Depot at 600 meters
U = The lowest average wind spee®hasbe( BEBYear
2010) from Don Muang airport weatlsed statitns, th:
or 2.06 m/s.
Thus, at the vehicle speed of 0-1 km/hr, the concentratiol
monoxide (CO) can be calculated as follows
7010

C = Milligrams per cubic meter
600%0¢

C = 1.89 Milligrams per cubic meter

C = 1.65 parts per million

At the vehicle speed 8 km/hr, the concentration of carbon m
can be calculated as follows

C - 330 Milligrams per cubic meter
600%0¢

C = 0.63 Milligrams per cubic meter

C = 0.55 parts per million

In the worst case scenario, the concentration of carbon mon
1.89 mg/m.grparts per million as shblef.ih - 18. Combining the concentration c
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carbon monoxide (CO) in the depot with a maximum value from measurems
(2.7 parts per million), which concluded that the vehicle speed 0-1 km/hr, tl
carbon monoxidé6was equals 4.35 parts per million which not to exceed ¢
standards by the Board of Directors of the National Environmental Act No.
monoxide, an average one hour does not exceed 30 partsipes. haillldn as sho
Due to the traffic to the depot has not continued throughout the day and the
an open space with no high buildings (up to two floors), to block the exhau
there is no obstruction for the pollution from vehicles that passing under
Therefore, the air flow around the station is in a good condition just like the
project construction. Also. the concentration of pollutants (CO - 1 hour) is not
standards or harm the health of a community or sensitive area, such as relig
hospitals, etc. that located nearby stations. Thus, the impact is low.

Table 5.1.5-18 Results of Carbon Monoxide (CO) concentration prediction at Park and
Ride during operation Phase.

Vehicle speed Concentration of CO 1 hr (ppm)
(km/hr) 2013 2026 2039
01 1.65 1.11 0.87
8 0.55 0.37 0.29

Table 5.1.5-19  Results of Carbon Monoxide (CO) concentration prediction at Park and
Ride and the combinations of existing air quality condition

Vehicle speed Concentration of CO 1 hr includinlg maximum baseline concentration of
(km/hn) CO” (ppm)
2013 2026 2039
0-1 4.35 3.81 3.57
8 3.25 3.07 2.99
Standard” 30

Remark: 1/ =The maximum concentration of CO (avpmgeal Sirlam Temple, Bang Na Sub-district,
Na District, Bahgkuk 20 - 21 June, 2013.
2/ = Notification of National Environmé@al SgREIIJHCO standard is not exceed 30 ppm.

516 Noise Level
5.1.6.1 The Impact of the Elevated Structures and the Stations area
1) Construction Phase

Construction activities along the project including area prep:
relocation excavation, drillingeoogeiiagon of heavy equipment equipent and |
transportation, etc., may create nbiseabgtarittigdar the project consthection ar
construction activities that are excavating and leveling the area, diggini
foundations as well as the construction of various structures, and finishing w
are the use of equipment simultaneously in each of a maximum noise level
1977) volume that occur at different stages of construction activities in the
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(Sound level at a distance of 15-meter origin dBala).l.&s sSHoomener,
considering the project activities that occur durithg acirkiiy dhéhareaill rigs will
possibly create highest noise level. The distance from the equipment in the 1
level of 96 dB (A) (US. Department of Transportation, 1995) the volume forn
and equipment at a distance from the source of thblahéters idehewar, the

rigs drilling activity will occur only in the construction of the depot and Park
thus, the maximum noise resulting from drilling rigs will be considered for the
along the route with the construction activities for a Phase of eight working ht

The noise level of the construction activities that impact on the
and communities adjacent using the equation (1) below.

Lp = LR- 2000 1) i (1)
wherkep = Predicted noise level (dB (A)).
Lp = Reference noise level at 15 meter (dB (A))
§ = The distance between the noise source and comm
(meters).
{ = the distance from the reference measurement (15

To adjust the noise level of the construction for a 24-hour aver:
using equation (2) below.

Leg = Lp + 10 10QLLT oo (2)
where ked noise level at any given time (dB (A))

Lp = nase level from the noise source (dB (A)).
t = Time of noise from the source (hr)
T = Time of noise (hr)

Table 5.1.6 - 1 Noise level from construction activities (at distance 15 m., dB(A)

: Office Building, | Industrial Parking .
Domestic . Road, Highwa
Construction activities Housing HOtel.’ School, Store, Serwce Sewgr '
Public Works Station
I [ | [ | [ | l
Ground clearing 83 83 84 84 84 83 84 84
Excavation 88 75 89 79 89 71 88 78
Foundation 81 81 78 78 7 7 88 88
Structure 81 65 87 75 84 72 79 78
Finishing 88 72 89 75 89 74 84 84
Remark: | = All pertinent equipment, 1l = Minimum requirement

Source: Larry W. Canter, 1997. Environmental Impact Assessment.
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Table 516 -2 Noise Level from construction equipments/machines (at distance 15 m.)

Equipments/Machine Sound level (dB(A))
Air Compressor 81
Backhoe 80
Concrete Mixer 85
Concrete Pump 82
Concrete Vibrator 76
Crane (Derrick) 88
Crane (Mobile) 83
Dozer 85
Generator 81
Grader 85
Jack Hammer 88
Loader 85
Pile Driver (Sonic) 96
Pneumatic Tool 85
Pump 76
Shovel 82
Truck 88

Source : *“S. Department of Transportation, 1995. Transit Noise and “ibration Impact Assessment , Final Report. April.

The result from the calculation of the noise level occurred in t
area in each sector along the project route found that the eight-hours of
construction activities will be in the range of 65.5 tbeBal6udiBirig)theheight-
hours noise level of construction from average 24 hours using equation (2.)
60.8 to 86.8 dB (a). The vulnerable environmental are expected to be affecte
the construction Phase, atgthéf-iB The vulnerable areas defined as the s
along the middle project route less than 174 meters, which noise level highe
set for the general noise level averaged 24 hours (Leg24) does not exceed
combining with volume and average 24 hours in the current conditions mea
monitoring stations in the area from 1420tk 218uly) showed that the
volume will be in the range of 66.5 to 86.6 dBapk)5.86 -shdowdetail, the
vulnerable areas will be effected within 30 meters from the center line of th
thevulnerable area of the project is not much left.

As for the noise, according to the Pollution Control Board
procedure on how to measure noise level without disturbing, to measuremer
noise level during a disturbance, teval@flatetference and the noise toeasuren
calculate the volume during a disturbance for measuring the noise level in the
calculation method applied in the calculation of the level of interference fror
are as follows;

() Use the results from the predicted noise level that might
project activity. (forecast + measuremémsp sableaet shile no interference (nc
level of Leq measurement current) resultthes@sbffeveht of

(2 Use the results of the noise level from 1) compare against
Table 5.1.6 - 4 to adjust the noise level
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Table 5.1.6-3 Noise level in construction Phase at sensitive areas along the project route

Distance from Noise level (dB(A))
No. Sensitive areas center line of | Construction | Construction | Existing Total
project (m)  [period (8 hr)" |period (24 h)? jnoise level*
1 | Charuwattananukun Kindergarten School 337.97 68.9 642 57.1
2 | Yamsaard Kindergarten School 390.31 67.7 62.9 57.1
3 | Rungwittaya Kindergarten School 222.73 72.6 67.8 57.1
4 |House of Christ Christendom 295.98 70.1 653 57.1
5 | Chidanukun School 43458 66.8 620 57.1
6 | Siam Bethel Church 140.75 76.6 718 57.1
7 | Siriphan Vittaya School 99.45 79.6 74.8 67.1
8 |Lad Prao Baptist Christendom 84.28 81.0 76.2 67.1
9 |Pibool Upphatham School 86.50 80.8 76.0 67.1
10 |Sirithep School 477.02 66.0 612 57.1
11 |Wat Lat Phrao School 49401 65.6 60.9 57.1
12 |Chaemsuksa School 160.58 75.4 706 57.1
13 |Settabutr Upathum School 188.00 74.0 69.3 57.1
14 |Thanormpitvithaya School 75.22 82.0 77.2 67.1
15 |Kurusapa Business Organization Kindergarten Schopl  72.51 82.3 775 67.1
16 |[Tangtung Vittaya School 496.81 65.6 60,8 57.1
17 |Karnda School 206.38 73.2 68.5 57.1
18 |Antioch Ladphrao Baptist Christendom 275.42 70.7 66.0 57.1
19 |Nawamintharachinuthit Bodindecha School 382.99 67.9 631 57.1
20 [Surao Don Sakae School 317.97 69.5 64,7 51.3
21 |Hidayatun Islam Mosque (Don Sakae) 361.03 68.4 63.6 51.3
22 |Jitnatda Kindergarten School 160.92 75.4 706 51.3
23 |Santisuk Bangkok Christendom 414.40 67.2 62.4 51.3
24 |Bankru Kindergarten School 455.74 66.3 61.6 51.3
25 |Bangkok Suksa School 106.54 79.0 742 51.3
26 |Bangkok Withaya School 280.81 70.6 65,8 51.3
27 |Lad Prao Hospital 52.57 85.1 80.8 61.3
28 |Ruam Nimit Bangkok Christendom 204.89 73.3 68.5 51.3
29 |Rajapongsa Kindergarten School 498.98 65.6 60.8 51.3
30 |Wat Mae Phra Kularb Tip (Maria Rosa MysticaChristendd)83 80.6 75.9 61.3
31 |Lat Phrao English School 362.22 68.3 63.6 51.3
32 [Pramote Gym Buddhaisawan School 185.35 74.2 69.4 51.3
33 |Kanathip Child and Elderly Care School 252.46 71.5 66.7 70.6
34 |Mahapawn Bangkok Alliance Christendom 445.67 66.5 61,8 /0.6
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Table 5.16-3 Noise level in construction Phase at sensitive areas along the project route

(Cont’d)
Distance from Noise level (cB(A))
No. Sensitive areas center line of | Construction | Construction | Existing "
project (m)  |period (8 hr)” |period (24 hr)? noise level* Totl
35 |Suranaraibribal School 64.84 83.3 78.%5 70.6
36 |Patarabutr Kindergarten School 133.44 77.0 72.2 /0.6
37 |Vejthani Hospital 105.80 79.0 7483 70.6
38 |Bangkok Good News Christendom 219.09 72.7 679 /0.6
39 |Mawadi Music School 118.15 78.1 738 70.6
40 |Peace of Bangkok Christendom 114.66 78.3 736 70.6
41 |Fatthullbalee Mosque 46.40 86.2 81.4 56.1
42 |Huamarkwittayanusorn School 225.82 72.4 67.[7 h6.1
43 |Huamark Kindergarten School 230.26 72.3 67p b6.1
44 |Kanchanaphon Kindergarten 156.87 75.6 708 h6.1
45 |Grace Lutheran Christendom 351.52 68.6 63.8 56.1
46 |Kornsupa Kindergarten School 275.27 70.7 66.0 56.1
47 |International Hotel & Tourism Industry Management 5ché$14.51 70.1 654 56.1
48 |[Krirk Thai Skill Development Center School 151.98 75.9 71a b6.1
49 |(Sudnaree Kindergarten 116.60 78.2 734 56.1
50 |Mae Phra Ong Uppatham Catholic Christendom (Christeff8rb&f|Christy5.8 710 56.1
51 |Chutima Kindergarten School 108.62 78.8 740 56.1
52 |Jamiul Idhard Mosque (Huamak Yai) 364.80 68.3 635 56.1
53 [Huamak School 223.35 72.5 67.8 56.1
54 |Darissalam Mosque 232.65 72.2 674 56.1
55 |Darissalam School 207.27 73.2 68.4 56.1
56 |Hishaladademee School 404.89 67.4 626 h6.1
57 |Vibharam Hospital 469.67 66.1 613 b6.1
58 |Suan Luang Christendom 24.92 91.6 86.8 65.1
59 |Klongkalantan School (Meesuwan Anusorn) 79.91 81.5 76.7 65.1
60 |[Piyajit Vittaya School 372.65 68.1 633 55.1
61 |Mandaumoucinin School 219.88 72.7 679 55.1
62 |Triamudomsakkapatanakran School 500.00 65.5 60.8 55.1
63 |Aliatisorm (Nana Uthit) School 343.92 68.8 64.0 53.5
64 |Suraomai School 395.39 67.6 628 53.5
65 |Prasarnwitwatana School 368.96 68.2 634 53.5
66 [Masla Artul Islam School 402.61 67.4 62,7 53.5
67 |An Latisom Mosque 430.65 66.8 621 53.5
68 |Khajonsiri Temple 239.75 719 67.2 53.5
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Table 5.16-3 Noise level in construction Phase at sensitive areas along the project route

(Cont’d)
Distance from Noise level (dB(A))
No. Sensitive areas center line of | Construction | Construction | Existing "
project (m) |period (8 hr)” |period (24 hr)? jnoise level” Totl
69 [Hussanaveeya Sayowan Anusorn School 164.21 75.2 704 53.5
70 |Jaipranee Kindergarten School 299.37 70.0 65.2 53.5
71 |Salahnoi School 302.09 69.9 651 51.3
72 |Liswanul Islameeya School 250.03 71.6 66.8 51.3
73 |Darul Amin Mosque 71.73 824 77.6 61.3
74 |Darul Amin School 87.66 80.7 75.9 61.3
75 |Bride of Christ Christendom 173.64 74.7 700 59.3
76 |Dusit Thani College 163.34 75.3 705 59.3
77 |Plengprasiddhi Kindergarten School 201.87 734 686 59.3
78 |Bangkok Dance Academy (Paradise Park Branch) 80.27 81.4 76.Y 69.3
79 |Graduate School of Public Administration, Buraptratihive 83t (Paradiser9.6 74.8 69.3
80 |Sereeruk Kindergarten School 361.47 68.4 63.6 59.3
81 |BARTER International Maritime School 274.01 70.8 66.0 59.3
82 |Si lam Temple 136.53 76.8 720 59.3
83 |Srieam Anusorn School 157.64 75.6 708 59.3
84 |Bangna Immanuel Christendom 22542 72.5 677 59.3
85 |Suthibongkot School 370.33 68.2 634 59.3
86 |[Sikarin Hospital 419.51 67.1 62.3 59.3
87 |Bang Kaeo Prachasan School 457.22 66.3 61,5 53.9
88 [Khlong Samrong School 435.65 66.7 62.0 53.9
89 |Jaisamarn Full Gospel Christendom 322.43 69.4 646 53.9
90 |Bangmueang Khian Phong Anusorn School (Bebsiol) Sad®8 Rrakan  65.7) 60.9 53.9
91 (Intarumphun Anusorn School 398.62 67.5 627 53.9
92 |Uthip School 461.09 66.2 615 53.9
93 |Chandna Kindergarten School 471.52 66.1 613 53.9
94 |Siriwutti Wittaya school 74.20 82.1 77.8 63.9
95 |Chularat2 Hospital 32.73 89.2 84.5 63.9
96 |Udom Suk Si Pha Rak Christendom 313.32 69.6 64.8 V3.7
97 |Raak Daroon Kindergarten School 123.34 77.7 729 V3.7
98 |Hope of Samut Prakan Christendom 498.99 65.6 60.8 V3.7
99 |Klongkratumratutit School 66.70 83.0 78.8 13.7
100 |DeeProm Kindergarten School 102.40 79.3 745 V3.7
101 |Samrong Nuea Public Health Center 341.92 68.9 641 V3.7

AEC/HC/D2A/WE/ENRICH/PSG 536



The Report on Changes in Project Details in the EIA Reports on
the Bangkok Mass Transit Yellow Line ProjeciSddciibRhrao-Samrong  ChapteE&vironmental Impact Assessment

Table 5.1.6-3 Noise level in construction Phase at sensitive areas along the project route

(Cont’d)

Distance from Noise level (dB(A))
No. Sensitive areas center line of | Construction | Construction | Existing "

oroject(m)_[period (8 ) |perod (24 hn? e level’| T
102 |Daroonrat School 309.73 69.7 649 V3.7
103 |Jaturamuk Kindergarten School 388.03 67.7 63.0 V3.7
104 |Samrong Lutheran Christendom 379.71 67.9 632 V3.7
105 |Jatupornwittaya School 335.21 69.0 642 V3.7
106 [Dan Samrong Temple 253.75 71.4 667 V3.7
107 |Watdansamrong School 335.01 69.0 642 V3.7
108 |Matthayomdansamrong School 355.39 68.5 637 V3.7
109 |Dansamrong Adult Education School 346.45 68.7 640 V3.7
110 |Samrong Hospital 466.58 66.1 614 V3.7
111 |Chulavej Hospital 33.07 89.1 84.4 13.7

Standard” Not exceed 70

Remark: 1/ calculated by equation (1)
2/ calculated to Leg24 by equation (2)
3/ maximum Noise Level (Leg24hr) at noise santpény giettorsisaduring 14 June to 2 July, 2013.
- No. 1 - 19 use noise level (Leq24hrthanPBaobd)pBhemsennok Sub-district, Huai Khwang District, Bangkok.
- No. 20 - 32 use noise level (Leq24ha) kanldyht Tga@VRinta Rosa Mystica Church), iganict, ThangldrigpSgibsdy Distl
- No. 33 - 40 use noise level (Leg24bpjtal, WeithiagiGtan Sub-district, Bang Kapi District, Bangkok.
- No. 41 - 57 use noise level (Leg24hg bipiedarhr@adholic Church (Church of ChristBahgikapi SukiiistiBzngl
- No. 58 - 62 use noise level (Leq2dtan &cKkmrig&aan Luang Sub-district, Suan Luang District, Bangkok
- No. 63 - 70 use noise level (Leq24enateKisjanditiang Sub-district, Suan Luang District, Bangkok.
- No. 71 - 74 use noise level (Leg24miMasgDar8usm Luang Sub-district, Suan Luang District, Bangkok.
- No. 75 -86 use noise level (Leq24hie aB&niglda Bebrpistrict, Bang Na District, Bangkok.
- No. 87 - 95 use noise level (Leq24hr)ad@Sidelufihdfittagak Sub-district, Mueang Samuit Phaieam Pistiate Sam
- No. 96 - 111 use noise level (Leq2ddspital Chudglgirak Sub-district, Mueang Samut Prakan BiistricteSam
4/ calculation Qy,équation
5/ refer ambient noise stanadard in NotificatiomoéiNatiBoalr&MNar 15, 1997 (B.E. 2540).
Source: ENRICH Consultant Co., Ltd., 2013.

Table 5.1.6 - 4 Noise value modifier for annoyance noise level calculation

Difference of Noise Level (dB(A)) Noise value modifier (dB(A))

Leshan 1.4 ahd 1 70
15-24 45

25-34 30

35-44 20

45-64 15

65-74 10

75-124 05

125and more than 12.5 0

Source : Pollution Control Department, 2007.
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(3) Then use the predicted noise level of the project activities
measurements) subtract by the adjusted noise level from the 2) therefore,
noise level with disturbing.

(4) Bring up the noise level during a disturbance in step 3) su
noise level-based from the measurements (L90).

The predicted result@nterference levels indicated that the n
vulnerable areas to the impacts of disturbances in the construction Phase
standard (not exceed 10 dB (A)). Due to the current measured noise level i
result, the expectations are high as \Wablestsl $héwirhm project has prepared the
measures to prevent and mitigate the impact on neighboring communities dt
Phase. By scheduling the construction carried out only during daytime hour:
disturb the living conditions of residents in the adjacent to sensitive areas al
and requiring the contractors to use equipment that produces sound at a
addition, construction activities will occur from time to time as the construct
the project route. Therefore, the anticipated noise is temporarily hence the i

2) Operation Phase

During the operation Phase, the impact of noise froyn the tr
contact between the train wheels against the rails. According to the paper
Vibration Impact Assessment, 2006 Second Edition", Federal Monorail Adr
indicated that the noise level of the transit system, the types of is 82 dB (A)
feet (about 15 meters) from the train rails at a speed of 80 km/hr (the train
path). Howevdheirase of the train ran through a curved path, the squeal
consequently the noise level will be higher than the train ran over the straigh
inTable 5.1.6 - 6.

To study and analyze the impact of noise from train operati
equation to calculate the noise average one hour. (Leg-1 hour) from the tr:
used. While the type of rail will be defined using the guideline from "Transit
Impact Assessment, 2006 Second Edition", Federal Transit Administration
equation (3) as follows.

Leq (hr) =.8E10 log N+ 20 log (S/50) + 1:03664.(8)

Where SELreference noise level at the distance of 50 feet (15 m
the sound source.
Nors = The number of cars per train.
S The speed of the train (Miles / hour)
V The number of train trips (Number of trains / hour)
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Table 516 -5 Annoyance noise level in construction Phase at sensitive areas along the

pI’OJE‘Ct route
Distance from | Existing noise Noise level during Annoyance
No. Sensitive areas center line of | level” dB(A) construction period (dB(A)) noise level
project (m) | Leqy | Ly |Before acust value” | After adjust value” |  (B(A))
1 | Charuwattananukun Kindergarten School 337.97 67.9 550 64.88. 9.4
2 | Yamsaard Kindergarten School 390.31 67.1 55.0 68.5 g
3 | Rungwittaya Kindergarten School 222.73 67.1 550 70.5 25
4 | House of Chris Christendom 295.98 67.1 55.0 69.3 64
5 | Chidanukun School 434.58 671 %5.0 68.3 61.3
6 | Siam Bethel Christendom 140.75 671 $5.0 73.1 71L.6
7 | Siriphan Vittaya School 99.45 67]1 55.0 75.5 7%.0
8 |Lad Prao Baptist Christendom 84.28 67.1 55.0 76.7 2 ¢
9 | Pibool Upphatham School 86.50 67]1 585.0 76.5 76.0
10 |Sirithep School 477.02 671 5.0 68.1 61.1
11 |Wat Lat Phrao School 494.01 671 5.0 68. 61.0
12 |Chaemsuksa School 160.58 671 5.0 72.2 70.7
13 |Settabutr Upathum School 188.00 671 5%5.0 713 69.3
14 |Thanormpitvithaya School 75.22 67]1 55.0 77.6 71.1
15 |Kurusapa Business Organization Kindergarten Schogl 7.1| 55851 B7.9 774 Y
16 |Tangtung Vittaya School 496.81 671 $5.0 68.0 61.0
17 |Karnda School 206.38 671 5.0 70.8 68.8
18 |Antioch Ladphrao Baptist Christiandom 275.42 67.9.6 55. 666 11.4
19 |Nawamintharachinuthit Bodindecha School 382.99 67.5 550 64.68 9.1
20 |Surao Don Sakae School 317.97 613 53.3 66.3 64.8
21 [Hidayatun Islam Mosque (Don Sakae) 361.03 61.3 53.8 3.65.6 10.3
22 |Jitnatda Kindergarten School 160.92 61.3 533 71.1 7(
23 |Santisuk Bangkok Christendom 41440 61.3 533 64.9 6 6
24 |Bankru Kindergarten School 455,74 613 53.3 64.% 61L.5
25 |Bangkok Suksa School 106.54 613 %$3.3 74.4 74.4
26 |Bangkok Withaya School 280.81 613 5$3.3 67.1 6p.6
27 |Lad Prao Hospital 52.57 61]3 53.3 80.4 80.4
28 |Ruam Nimit Bangkok Christendom 204.89 61.3 533 69.3 15.5
29 |Rajapongsa Kindergarten School 498.98 61.3 53.3 64.1
30 |Wat Mae Phra Kularb Tip (Maria Rosa Mystica Christend®fi83 613 5%3.3 76.( 76.0
31 |Lat Phrao English School 362.22 613 53.3 65.6 68.6
32 |Pramote Gym Buddhaisawan School 185.35 61.3 53.3 70.0 16.2
33 |Kanathip Child and Elderly Care School 252.46 70.61 65.8 678, 2.3
34 [Mahapawn Bangkok Alliance Christendom 445.67 706 653 64.171. -
35 |Suranaraibribal School 64.84 706 5.3 79.2 78.7
36 |Patarabutr Kindergarten School 13344 706 65.3 74.5 2 7
37 |Vejthani Hospital 105.80 706 65.3 75.8 4.3
38 |Bangkok Good News Christendom 219.09 706 65.3 72.5 7
39 |Mawadi Music School 118.15 70.6  65.3 75.2 78.7
40 |Peace of Bangkok Christendom 114(66 706 65.3 75.3 7
41 |Fatthullbalee Mosque 46.40 56|1 53.0 814 814
42 |Huamarkwittayanusorn School 225.82 56.1 53.0 68.0 56
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Table 516 -5 Annoyance noise level in construction Phase at sensitive receptors along

the project route (Cont’ d)

Distance from | Existing noise Noise level during Annoyance

No. Sensitive areas center line of | level” dB(A)) construction period (dB(A)) noise level
project (m) | Leqy | Ly |Before adjust value” | After adjust valug” |  (B(A)

43 |Huamark Kindergarten School 230.26 56.1 53.0 67.8 6
44 |Kanchanaphon Kindergarten 156.87 56.1 53.0 71.0 71
45 |Grace Lutheran Christendom 351.%2 56.1 53.0 64.5 64
46 |Kornsupa Kindergarten School 27527 56.1 53.0 66.4 6
47 |International Hotel & Tourism Industry Management [Schefid.51 5.1 53.0 65.9 6p.4
48 |Krirk Thai Skill Development Center School 151.98 56.2 530 7171 18.2
49 |Sudnaree Kindergarten 116.60 56.1 53.0 735 78.5
50 |Mae Phra Ong Uppatham Catholic Christend@hr{&@)ristend&8.58 56.1| 53.0 /1.2 71.2
51 |Chutima Kindergarten School 108.62 56.1 53.0 74.1 74
52 |Jamiul Idhard Mosque (Huamak Yai) 364.80 56.1 53.( 3.64.2 10.7
53 |Huamak School 223.35 561 53.0 68.1 6).6
54 |Darissalam Mosque 232.65 56.1 53.0 67.7 6.2
55 |Darissalam School 207.27 56.1 53.0 68.7 68.7
56 |Hishaladademee School 404.89 56.1 53.0 63.% 62.5
57 |Vibharam Hospital 469.67 5.1 53.0 62.5 61.0
58 |Suan Luang Christendom 24.92 651 50.0 86.8 86.8
59 |Klongkalantan School (Meesuwan Anusorn) 79.91 650 500 76.57. 26.5
60 |Piyajit Vittaya School 372.65 65.1 50.0 67.8 62.8
61 |Mandaumoucinin School 219.88 651 50.0 69.7 68.2
62 |Triamudomsakkapatanakran School 500.00 65.1 50.0 56.5 9.5
63 |Aliatisorm (Nana Uthit) School 343.92 635 51.1 66.8 12.763
64 |Suraomai School 395.39 635 51.1 66.2 68.2
65 |Prasarnwitwatana School 368.96 635 51.1 66.5 68.5
66 |Masla Artul Islam School 402.61 635 51.1 66.1 68.1
67 |An Latisom Mosque 430.65 635 511 65.9 6lL.4
68 |Khajonsiri Temple 239.75 635 511 68.7 6.2
69 |Hussanaveeya Sayowan Anusorn School 164.21 635 511 0.771.2 19.6
70 |Jaipranee Kindergarten School 299|37 635 511 67.5 6
71 |Salahnoi School 302.09 613 579 66.6 6p.1
72 |Liswanul Islameeya School 250.03 613 579 67.9 66.9
73 |Darul Amin Mosque 71.73 613 5§79 77.7 71.7
74 |Darul Amin School 87.66 613 579 76.0 76.0
75 |Bride of Christ Christendom 173.64 69.3 66.7 72.7 69
76 |Dusit Thani College 163.34 69.3 66.7 72.9 70.9
77 |Plengprasiddhi Kindergarten School 20L.87 69.3 66.7 72.0 2.3
78 |Bangkok Dance Academy (Paradise Park Branch) 80|27 7%68.3 |66.7 76.9 10.
79 |Graduate School of Public AdministraticityPapkizsefaek)  99.01 69.3 66.7 75.9 74.9
80 |Sereeruk Kindergarten School 36147 69.3 66.7 70.3 6
81 |BARTER International Maritime School 2/74.01 69.3 667 66.51.0
82 |Silam Temple 136.53 69.3 66.7 73.9 72.4
83 |Srieam Anusorn School 157.64 69.3 66.7 73.1 71.1
84 |Bangna Immanuel Christendom 22542 69.3 66.7 71.6 6
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Table 516-5 Annoyance noise level in construction Phase at sensitive receptors along
the project route (Cont’d)

Distance from |~ Existing noise Noise level during Annoyance
No. Sensitive areas center line of | level” dB(A)) construction period (dB(A) noise level
project (m) | Leq | Ly |Before acjust value” | After acjust value” | (dB(A))
85 |Suthibongkot School 370.33 69.3 66.7 70.3 68.3
86 |Sikarin Hospital 419.51 69.3 66.7 70.1 68.1
87 |Bang Kaeo Prachasan School 457|122 63.9 56.6 65.9 61,
88 |Khlong Samrong School 435.65 639 56.6 66.1 61.6
89 |Jaisamarn Full Gospel Christendom 32p.43 63.9 56.6 87.3 7.7 64
90 |Bangmueang Khian Phong Anusorn SchoakéDebdappamut £93.14 63.9 56.6 65.7 61.2
91 |Intarumphun Anusorn School 398.42 63.9 56.6 66.4 61.9
92 |Uthip School 461.09 639 56.6 65.9 61.4
93 |Chandna Kindergarten School 47162 639 56.6 65.8 61.
94 |Siriwutti Wittaya school 74.20 639 56.6 77.5 71.5
95 |Chularat2 Hospital 32.73 63]9 56.6 84.5 84.5
96 |Udom Suk Si Pha Rak Christendom 313.32 73.7  68.3 24.2 - 6
97 |Raak Daroon Kindergarten School 128.34 73.7 68.3 76.3 0 73
98 |Hope of Samut Prakan Christendom 498.99 73.7 68.3 73.9 - 64
99 |Klongkratumratutit School 66.70 7317 68.3 79.4 78.1
100 |DeeProm Kindergarten School 10240 73.7 68.3 77.2 75.
101 |Samrong Nuea Public Health Center 3411.92 73.7 683 74.1 6
102 |Daroonrat School 309.73 737 68.3 74.2 6.2
103 |Jaturamuk Kindergarten School 388/03 73.7 68.3 74.1 67.
104 |Samrong Lutheran Christendom 379|71 73.7 68.3 74.1 67.
105 |Jatupornwittaya School 335.21 737 68.3 74.2 6.2
106 |Dan Samrong Temple 253.75 737 68.3 74.5 6.5
107 |Watdansamrong School 335.01 737 68.3 74.2 6.2
108 |Matthayomdansamrong School 355.89 73.7 68.3 74.1 67.
109 |Dansamrong Adult Education School 346.45 73.7 68.3 4.1 - 6
110 |Samrong Hospital 466.58 737 68.3 73.9 66.9
111 |Chulavej Hospital 33.07 737 68.3 84.7 84.2
standard” Not exceed 10

Remark. 17 Maximum noise level (LeqZ4hr) af noise Sagnjiiegrejetonsud®dduring 14 June o 2 July, 2013,
- No. 1 - 19 use noise level (Leg24hrhatPBdubd)pBhensennok Sub-district, Huai Khwang District, Bangkok.
- No. 20 - 32 use noise level (Leg24ha) Kbt Ma@VRitia Rosa Mystica Church), Wiganict, ivanglarigpSglbrd) Distri
- No. 33 - 40 use noise level (Leg24bp)tal, WeitiagiCtan Sub-district, Bang Kapi District, Bangkok.
- No. 41 - 57 use noise level (Leg24hg bipgatddhr@a@holic Church (Church of ChristB&hgikapi SiktratstBangke
- No. 58 - 62 use noise level (Leg2dtan Sckitmrigkaan Luang Sub-district, Suan Luang District, Bangkok
- No. 63 - 70 use noise level (Leg24mmnateKIBjanditiang Sub-district, Suan Luang District, Bangkok.
- No. 71 - 74 use noise level (Leg24hiasoDar8uem Luang Sub-district, Suan Luang District, Bangkok.
- No. 75 -86 use noise level (Leq24hig aB&ngldha Bebrgistrict, Bang Na District, Bangkok.
- No. 87 - 95 use noise level (Leg24hr)a@@iceluttheyfittasak Sub-district, Mueang Samuit Phalicn Bistiate Sam
- No. 96 - 111 use noise level (LeqZddspitdl Chudphejrak Sub-district, Mueang Samut Prakan BistricceSam
2/ Predicted noise level from construeatiers.péfiod in
3/ Use noise value modifier of Pollution CongtbloD éipbletfrieirt m
4/ Notification of National Environmental Bo& 286029, 2007 (B.
Source:  ENRICH Consultant Co., Ltd., 2013.
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Table 5.1.6 - 6 Additional noise values from Monorail operation on the curve of guideway

Radius of guideway curve (m) Adjust noise value (dB(A))
1. Less tBAmmM +8
2.300 - less th&fi m +3
3. More thzdm +0

Source : The Initial Environmental Evaluation of CMIP (OCMRT, 1996)

The predicted noise levels in the amerdimcdihdated the level usin
eqguation (1) in the worst case scenaxioriat rtbe with the distant 15 omaters (50
thdrain rails is equal to 82 dB (A) traibel ohoaaiages up to six cabinetsdalve a tof
50 miles/hour (80 km / hr.) and a maxafmuamfregbdrayrs, 2 minutes. one af the col
convoy of 30/hr. The example resultsdroenthosedsiel from the Monorail train of
in Singapdeceording to the data collected from the various Momaradiseanufac
level that occurred while the train runs at a speed of 55 km/hr is equal to 72.
of 10 meters from the center of the runway. These values are lower tha
maximum level (Lmax) that defined up to 115 dB (A), so use the noise lev
distance from the train rails 15 meters is the most serious case in this study
as follows:

Leq (hr) = 82+ 10 log (6) + 20 log (50/585.6 10 log (30)

= 68.95 dB(A)

Thus, the average noise level one hour. (Leq - 1 hour) in the ¢
at a distance of 15 meters (50 feet) fadsetheaktair68.95 dB (A). Also, due to
operation hour will be du@ddgl@iOaor 18 hours and the height of the elevated :
iIs 15 meters high from the ground level by considering the worst case (wor
hour during opening hours. there are a number of train trips during the rush

The impact of noise levels in operation Phase consideration of
averaged 24 hour24heqt-so that the calculation of noise level from the beg
service of the project or the noise level averaged 18 hours (Leq - 18 hours.
averaged 24 hours (Leq - 24 hour) compared to the standard noise level usir

Leg = LPp + 10 10Q. (1T 4)
where kedg Noise level at any given time (dB (A))
Lp = Noise level from the noise source (dB (A)).
t = Time of noise from the source (hr).
T = Time of noise (hr)

Substituting in the equation (4) to the 24-hour averaz#e sound
hrs.) at a distance of 15 meters (50 feet) from the train tracks is equal to 68.
67.70B (A), which represents the volume of the origin of the operation Phase

To reduce the impact of noise in operation Phase distance to
a direct line to the equation (1) above are as follows.

LR = LR-20 IOQE/R) s (1
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whetg = Noise levels measurement distance rl from the sot
Lp = Noise levels occurred r2 distance from the source.
,§ = The distance from the origin to meaqielip? (roeiers).

The Noise levels calculated from equation (1) is the noise from
running and included with the average noise level in the current condition of |
field. Based on the accumulation noise as the energy, details in equation (4).

LRota = 10100310 P s (4

whelt@, = Total noise level (dB (A)).
= The volume formed by the source in each case. (

The predicted Noise levels at the different distance in the ope
the urban areas and vulnerable areas to the effects found that the level of r
train is equal to 67.70 dB (A) lower than the benchmark level by the Boaro
National Environmental Act No. 15 of 2003 does not exceed 70 dB(A).Whe
from sensitive areas into account, the sensitive areas that most affecte
Christendom with the distance of 24.92 metefthal@dghber @atbrage noise levi
of 63.3 dB (A) that lower than the standard. However, when the noise of th
the measurement results in the current Phase ofQliBa mbndahitg 3tdtions
close to sensitive areas that most affected, found that the noise average 2+
from 56.2 to 73.9 dB (A). Vejthani Most of which is lower than the standard s
areas in the vicinity of the Vetch Thanee Hospital and the Chulavej Hospi
conditions above the standard. When combined with the value of the project
thus the noise level of the vulnerable area prone to affects at th&blgh impac
516-T.

Given the predicted level of interfaremust, \tbmarable to the effect:
of environmental noise level are below spesttaddPtiase (up to 10 dB (A)) due
noise from the train system is relativelytheworssastesark, not significantly differer
the current conditions. No noise in the areg &tuesieSdam lthanthe noise level hi
than the standard as &btei6n 8. The project has prepared measures to previ
reduce the impact on the communities nearby in operation Phase. To rec
development projects to a level as low as possible. Therefore, it is expected
of activity of the project will affect the livelihood of the people is low only.
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Table 5.1.6 - 7 Noise level prediction at sensitive areas during operation Phase

Distance from Leq24hr (dB(A))
No. Sensitive areas center line of | Monorail | Existing ¥
, | y|  Total
project (m) | operation” | noise level

1 |Charuwattananukun Kindergarten School 40337.97 67.1 67.1
2 | Yamsaard Kindergarten School 380431 67.1 67.1
3 | Rungwittaya Kindergarten School 22873  67.1 67.1
4 | House of Christ Christendom 298.98 67.1 67.1
5 | Chidanukun School 434.58 385 67.1 67.1
6 |Siam Bethel Christendom 140.75 48.3 67.1 67.2
7 | Siriphan Vittaya School 99.45 51.3 67.1 67.2
8 |Lad Prao Baptist Christendom 84278 67.1 67.3
9 | Pibool Upphatham School 86.50 52.5 67.1 67.2
10 |Sirithep School 477.02 37.7 67.1 67.1
11 |Wat Lat Phrao School 494.01 37.3 67.1 67.1
12 |Chaemsuksa School 160.58 47.1 67.1 67.1
13 |Settabutr Upathum School 188.00 45.7 67.1 67.1
14 |Thanormpitvithaya School 75.22 53.7 67.1 67.3
15 |Kurusapa Business Organization Kindergarten Schopl 540 | 72.547.1 67.3
16 |Tangtung Vittaya School 496.81 37.3 67.1 67.1
17 |Karnda School 206.38 44.9 67.1 67.1
18 |Antioch Ladphrao Baptist Christendom 1542 671 67.1
19 |Nawamintharachinuthit Bodindecha School 3BB2|99 67.1 67.1
20 [Surao Don Sakae School 317.97 41.2 61.3 61.3
21 [Hidayatun Islam Mosque (Don Sakae) 4841.p3 61.3 61.3
22 |Jitnatda Kindergarten School 160092 61.3 61.5
23 |Santisuk Bangkok Christendom 438910 61.3 61.3
24 |Bankru Kindergarten School 455.74 38.0 61.3 61.3
25 [Bangkok Suksa School 106.54 50.7 61.3 61.7
26 [Bangkok Withaya School 280.81 42.3 61.3 61.4
27 |Lad Prao Hospital 52.57 56.8 61.3 62.6
28 |Ruam Nimit Bangkok Christendom 264089 61.3 61.4
29 |Rajapongsa Kindergarten School 89898 61.3 61.3
30 |Wat Mae Phra Kularb Tip (Maria Rosa Mystica Chrigtendom) 52.3 8783 61.8
31 |Lat Phrao English School 362.22 40.0 61.3 61.3
32 |Pramote Gym Buddhaisawan School 488.35 613 61.4
33 |Kanathip Child and Elderly Care School 43%2.46 70.6 70.6
34 [Mahapawn Bangkok Alliance Christendom 38415.67 70.6 70.6
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Table 5.1.6 - 7 Noise level prediction at sensitive areas during operation Phase (Cont’d)

Distance from Leq24hr (dB(A))
No. Sensitive areas center line of | Monorail | Existing y
project (m) | operation” | noise level” Tota

35 |Suranaraibribal School 64.84 55.0 70.6 70.7
36 |Patarabutr Kindergarten School 133.44 70.6 70.6
37 |Vejthani Hospital 105.80 50.7 70.6 70.6
38 |Bangkok Good News Christendom 222.0p 70.6 70.6
39 |Mawadi Music School 118.15 49.8 70.6 70.6
40 |Peace of Bangkok Christendom 130.®6 70.6 70.6
41 |Fatthullbalee Mosque 46.40 57.9 56.1 60.1
42 [Huamarkwittayanusorn School 2268.82 56.1 56.4
43 [Huamark Kindergarten School 233.26 56.1 56.4
44 |Kanchanaphon Kindergarten 156.87 47.3 56.1 56.6
45 |Grace Lutheran Christendom 34052 56.1 56.2
46 |Kornsupa Kindergarten School 243.27 56.1 56.3
47 |International Hotel & Tourism Industry Management [School 1 41.8 |294.56.1 56.3
48 |Krirk Thai Skill Development Center School 471651.98 56.1 56.7
49 |Sudnaree Kindergarten 116.60 49.9 56.1 57.0
50 |Mae Phra Ong Uppatham Catholic Christendom (Christelii®b8of Chaiss 56.1 56.7
51 |Chutima Kindergarten School 10862 56.1 57.2
52 |Jamiul Idhard Mosque (Huamak Yai) £64.80 56.1 56.2
53 |Huamak School 223.35 44.2 56.1 56.4
54 |Darissalam Mosque 232.65 43.9 56.1 56.4
55 |Darissalam School 207.27 44.9 56.1 56.4
56 [Hishaladademee School 404.89 39.1 56.1 56.2
57 |Vibharam Hospital 469.67 37.8 56.1 56.2
58 |Suan Luang Christendom 24.92 63.3 65.1 67.3
59 [Klongkalantan School (Meesuwan Anusorn) 79.91 53.2 65.1 65.4
60 |Piyajit Vittaya School 372.65 39.8 65.1 65.1
61 |Mandaumoucinin School 219.88 44.4 65.1 65.1
62 |Triamudomsakkapatanakran School Sp2.00 65.1 65.1
63 |Aliatisorm (Nana Uthit) School 3R 63.5 63.5
64 |Suraomai School 395.39 39.3 63.5 63.5
65 |Prasarnwitwatana School 368.96 39.9 63.5 63.5
66 |Masla Artul Islam School 402.61 39.1 63.5 63.5
67 |An Latisom Mosque 430.65 38,5 63.5 63.5
68 |Khajonsiri Temple 239.75 43.6 63.5 63.5
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Table 5.1.6 - 7 Noise level prediction at sensitive areas during operation Phase (Cont’d)

Distance from Leq24hr (dB(A))
No. Sensitive areas center line of | Monorail | Existing "
, ol y|  Total
project (m) | operation™ | noise level

69 |Hussanaveeya Sayowan Anusorn School 46164.21 635 63.6
70 |Jaipranee Kindergarten School 229.37 63.5 63.5
71 |Salahnoi School 302.09 41.6 61.3 61.3
72 |Liswanul Islameeya School 250.03 43.3 61.3 61.4
73 |Darul Amin Mosque 71.73 54.1 61.3 62.1
74 |Darul Amin School 87.66 52.4 61.3 61.8
75 |Bride of Christ Christendom 173.64 46.4 69.3 69.3
76 |Dusit Thani College 163.34 47.0 69.3 69.3
77 |Plengprasiddhi Kindergarten School 20187 693 69.3
78 [Bangkok Dance Academy (Paradise Park Branch) 53.1 (80.269.3 69.4
79 |Graduate School of Public Administration, BuraplRakihiversig (Paradide3 69.3 69.4
80 |[Sereeruk Kindergarten School 3a0.47 69.3 69.3
81 [BARTER International Maritime School 423401 69.3 69.3
82 |Silam Temple 136.53 48.5 69.3 69.3
83 |[Srieam Anusorn School 157.64 47.3 69.3 69.3
84 (Bangna Immanuel Christendom 22822 69.3 69.3
85 [Suthibongkot School 370.33 39.9 69.3 69.3
86 |[Sikarin Hospital 419.51 38.8 69.3 69.3
87 |Bang Kaeo Prachasan School 457.22 38.0 63.9 63.9
88 [Khlong Samrong School 435.65 38.4 63.9 63.9
89 |Jaisamarn Full Gospel Christendom 32243 639 63.9
90 [Bangmueang Khian Phong Anusorn School ([3ebsioi) Samut93rakan37.4 63.9 63.9
91 (Intarumphun Anusorn School 398%2 63.9 63.9
92 |Uthip School 461.09 37.9 63.9 63.9
93 |Chandna Kindergarten School 4B1.82 63.9 63.9
94 |Siriwutti Wittaya school 74.20 53.8 63.9 64.3
95 |Chularat2 Hospital 32.73 60.9 63.9 65.7
96 [Udom Suk Si Pha Rak Christendom &13.32 737 73.7
97 |Raak Daroon Kindergarten School 29334 737 73.7
98 [Hope of Samut Prakan Christendom 389399 737 73.7
99 [Klongkratumratutit School 66.70 54.7 73.7 73.8
100 [DeeProm Kindergarten School 132.00 73.7 73.7
101 |Samrong Nuea Public Health Center 83592 737 73.7
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Table 5.1.6 - 7 Noise level prediction at sensitive areas during operation Phase (Cont’d)

Distance from Leq24hr (dB(A))

No. Sensitive areas center line of | Monorail |  Existing ¥
. A - 2 Total

project (m) | operation” | noise level
102 (Daroonrat School 309.73 41.4 73.7 73.7
103 |Jaturamuk Kindergarten School 388.03 73.7 73.7
104 |Samrong Lutheran Christendom 33961 73.7 73.7
105 |Jatupornwittaya School 335.21 40.7 73.7 73.7
106 [Dan Samrong Temple 253.75 43.1 73.7 73.7
107 |Watdansamrong School 335.01 40.7 73.7 73.7
108 |Matthayomdansamrong School 359.29 73.7 73.7
109 |Dansamrong Adult Education School 83845 737 73.7
110 {Samrong Hospital 466.58 37.8 73.7 7
111 |Chulavej Hospital 33.07 60.8 73[7 73

Standard” Not exceed 70

Remark. 17 calculated by equation (1) and equafion (2)

2/ maximum noise level (Leg24hr) at noise saghfiimgrsigomsidk during 14 June to 2 July, 2013.
- No. 1 - 19 use noise level (Leq24hrthanPBdubd)pBhmsennok Sub-district, Huai Khwang District, Bangkok.
- No. 20 - 32 use noise level (Leq24ha) Kbt MadviRitia Rosa Mystica Church), igarict, TivanglarigpSyibrdy Dist
- No. 33 - 40 use noise level (Leq24bp)tal, WeijihiagiCGtan Sub-district, Bang Kapi District, Bangkok.
- No. 41 - 57 use noise level (Leq24hg Bipgatbd@hr@adholic Church (Church of ChristB&hgiafi Bustritistizng|
- No. 58 - 62 use noise level (Leg2dtan Sckmigkalan Luang Sub-district, Suan Luang District, Bangkok
- No. 63 - 70 use noise level (Leg2dianateKImjandiiang Sub-district, Suan Luang District, Bangkok.
- No. 71 - 74 use noise level (Leg24miesoDarBusm Luang Sub-district, Suan Luang District, Bangkok.
- No. 75 -86 use noise level (Leq24hte aB&niglda Sebrplistrict, Bang Na District, Bangkok.
- No. 87 - 95 use noise level (Leg24hr)a@SicetuThefittasak Sub-district, Mueang Samutt Praicm Bristiicte Sam
- No. 96 - 111 use noise level (Leq2#spitdl Chivdgogjrak Sub-district, Mueang Samut Prakan BistricteSam

3/ calculation By équation

4/ refer ambient noise stanadard in NotificatimmoéNatiBoal &MNa: 15, 1997 (B.E. 2540).

Source: ENRICH Consultant Co., Ltd., 2013.
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Table 5.1.6 -8 Annoyance noise level from monorail operation activities at sensitive areas

along the project route

Distance from | - Existing noise Noise level during monorail Annoyance
No. Sensitve areas center fing of | level” (dB(A) operation period (dB(A) noie level

project (m) | Leqy, Before adjust value | After adjustvalue® | (0B(A)
1 | Charuwattananukun Kindergarten School 337.97 67.1 55.0 606071 5.1
2 | Yamsaard Kindergarten School 390131 | 67.1 550 67.1 60.1
3 |Rungwittaya Kindergarten School 222.73 67.1 55.0 67.1 60.]
4 |House of Christ Christendom 295.98 671 550 67.1 60[1
5 | Chidanukun School 43458 | 671 %5.0 67.1 60}1
6 | Siam Bethel Christendom 140.75 671 550 67.2 60[2
7 | Siriphan Vittaya School 99.45 67| 550 67.2 602
8 |Lad Prao Baptist Christendom 84.28 671 35.0 67.3 603
9 |Pibool Upphatham School 86.50 671 55.0 67.2 602
10 |Sirithep School 477.02 671 55.0 67.1 601
11 |Wat Lat Phrao School 49401 671 %5.0 67.1 60|1
12 |Chaemsuksa School 160.58 671 550 67.1 60[1
13 |Settabutr Upathum School 188.00| 671 %50 67.1 60[1
14 |Thanormpitvithaya School 75.22 671 55.0 67.3 603
15 |Kurusapa Business Organization Kindergarten Schod 1] 55051 &3 60.3 5.
16 |Tangtung Vittaya School 49681 671 550 67.1 60[1
17 |Karnda School 206.38 671 550 67.1 60[1
18 |Antioch Ladphrao Baptist Christendom 27p42 | 671 550 67.1 60,
19 |Nawamintharachinuthit Bodindecha School 382.99 67.1 55 67.1 16
20 |Surao Don Sakae School 317.97 613 533 61.3 5413
21 |Hidayatun Islam Mosque (Don Sakae) 361.03 | 613 533 &3 1.0 54
22 |Jitnatda Kindergarten School 160.92 613 533 61.5 5415
23 |Santisuk Bangkok Christendom 41440 613 533 61.3 54.3
24 |Bankru Kindergarten School 455.74 613 533 61.3 9413
25 |Bangkok Suksa School 106.54 613 533 61.7 547
26 |Bangkok Withaya School 28081 613 %33 614 54(4
27 |Lad Prao Hospital 52.57 61(3 533 62.6 556
28 |Ruam Nimit Bangkok Christendom 204.89 613 533 61.4 54.4
29 |Rajapongsa Kindergarten School 49498 | 613 533 61.3 54.3
30 |Wat Mae Phra Kularb Tip (Maria Rosa Mystica Christendom) 3| 53.8783 614. 54.8 1.
31 |Lat Phrao English School 362.22 613 533 61.3 5413
32 |Pramote Gym Buddhaisawan School 18535 | 613 533 61.4 54,
33 |Kanathip Child and Elderly Care School 292.46 70.66 65.3 6306
34 |Mahapawn Bangkok Alliance Christendom 44567| 706 653 §0.6 6
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Table 5.1.6 -8 Annoyance noise level from monorail operation activities at sensitive areas
along the project route (Cont’d)

Distance from | Existing noise Noise level during monorail Annoyance
No, Sensitive areas center lin of | level” dB(A) operation period (dB(A)) noise level
project (m) | Leqy | Ly | Before adjust value” | After adjustvalue” | (dB(A)
35 |Suranaraibribal School 64.84 706 653 70.7 63)7
36 |Patarabutr Kindergarten School 13344 706 653 70.6 63.6
37 |Vejthani Hospital 105.80| 706 65.3 70.9 6316
38 |Bangkok Good News Christendom 219.09 706 65.3 70.6 63.4
39 |Mawadi Music School 118.15 706 653 70.9 6316
40 |Peace of Bangkok Christendom 114166 706 65.3 70.6 63.6
41 |Fatthullbalee Mosque 46.40 5611 §3.0 60.1 531
42 |Huamarkwittayanusorn School 225.82 56.1 53.0 56.4 49.4
43 |Huamark Kindergarten School 230.26 56.1 53.0 56.4 49.4
44 |Kanchanaphon Kindergarten 156.87 561  $3.0 56.9 496
45 |Grace Lutheran Christendom 351.52 5.1 53.0 56.2 49}2
46 |Kornsupa Kindergarten School 275.27 56.1 53.0 56.3 49.3
47 |International Hotel & Tourism Industry Management $chool 1 56.1 29405 56.3 49.3
48 |Krirk Thai Skill Development Center School 151.98 56.17 53.0 4%8
49 |Sudnaree Kindergarten 116.60 56.1 53.0 57.0 50(0
50 |Mae Phra Ong Uppatham Catholic Christendom (Church of Birigt) 56.1 53163 56.7 49.1
51 |Chutima Kindergarten School 108.62 5.1 53.0 57.2 50}2
52 [Jamiul Idhard Mosque (Huamak Yai) 364.80 56.1 53.0 58.2 - 49,
53 |Huamak School 223.35 5.1 53.0 56.4 4914
54 |Darissalam Mosque 232.65 56.1 53.0 56.4 4914
55 |Darissalam School 207.27 5.1 $3.0 56.4 4914
56 |Hishaladademee School 404.89 561 53.0 56.2 492
57 |Vibharam Hospital 469.67 5.1 53.0 56.2 49}2
58 |Suan Luang Christendom 24.92 6511 500 67.3 62,8
59 |Klongkalantan School (Meesuwan Anusorn) 79.91 65{1 §50.0 65.4 584
60 |Piyajit Vittaya School 372.65 651 %0.0 65.1 58|1
61 |Mandaumoucinin School 219.88 651 500 65.1 58|1
62 |Triamudomsakkapatanakran School 500.00 65.1 50.0 65.1 1 58.
63 |Aliatisorm (Nana Uthit) School 343.92 635 51.1 63.5 56.5
64 |Suraomai School 395.39 635 51.1 63.5 5615
65 |Prasarnwitwatana School 368.96 635 511 63.9 5615
66 |Masla Artul Islam School 402.61 635 511 63.9 5615
67 |An Latisom Mosque 430.65 635 1.1 63.3 5615
68 |Khajonsiri Temple 239.75 635 511 63.5 56}5
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Table 5.1.6 -8 Annoyance noise level from monorail operation activities at sensitive areas
along the project route (Cont’d)

Distance from | Existing noise Noise level during monorail Annoyance
No. Sensitive areas center line of | level” (dB(A) operation period (dB(A)) noise level
project (m) | Leqy | Ly |Before adjust value? | After adjustvalue” | (CB(A)

69 |Hussanaveeya Sayowan Anusorn School 164.21 63.% 5L 5683. 55

70 |Jaipranee Kindergarten School 299,87 635 511 63.5 56.5

71 |Salahnoi School 302.09| 613 %79 61.3 5413

72 |Liswanul Islameeya School 250.03 613 579 61.4 5414

73 |Darul Amin Mosque 71.73 6113 §7.9 62.1 55]1

74 |Darul Amin School 87.66 61|13 579 61.8 548

75 |Bride of Christ Christendom 173.64 693 66.7 69.3 62(3

76 |Dusit Thani College 163.34 693 66.7 69.3 62{3

77 |Plengprasiddhi Kindergarten School 201.87 69.3 66.7 69.3 62.

78 |Bangkok Dance Academy (Paradise Park Branch) 8027 69.3 p6.7 624 69.4

79 |Graduate School of Public Administration, BurapiRatkpiversi®(@hradises9.3 | 66.7 6914 §2.4

80 |Sereeruk Kindergarten School 361.47 69.3 66.7 69.3 62.3

81 |BARTER International Maritime School 274.01 69.3  66.1 69.3 67

82 |Silam Temple 13653| 693 66.7 69.3 623

83 |Srieam Anusorn School 157.64 693 66.7 69.3 62{3

84 |Bangna Immanuel Christendom 22542 69.3 66.7 69.3 62.3

85 |Suthibongkot School 370.33 693 66.7 69.3 62}3

86 |Sikarin Hospital 419,51 693 66.7 69.3 62}3

87 |Bang Kaeo Prachasan School 45722 639 566 63.9 5619

88 |Khlong Samrong School 435.65 639 56.6 63.9 56|9

89 |Jaisamarn Full Gospel Christendom 32243 63.9 56.6 63.9 3 56.

90 |Bangmueang Khian Phong Anusorn School (3ebsioij Samud#3didan 639 | 56.6 63.9 66.9

91 |Intarumphun Anusorn School 398.62 639 56.6 63.9 56}9

92 |Uthip School 461.09| 639 56.6 63.9 5619

93 |Chandna Kindergarten School 471.52 639 56.6 63.9 56.9

94 |[Siriwutti Wittaya school 74.20 639 46.6 64.3 573

95 |Chularat2 Hospital 32.73 6319 56.6 65.7 587

96 |Udom Suk Si Pha Rak Christendom 31B.32 737 683 73.7 66.

97 |Raak Daroon Kindergarten School 123.34 73.7 683 73.7 66.1

98 |Hope of Samut Prakan Christendom 498.99 73.7 683 73.7 66.]

99 [Klongkratumratutit School 66.70 737  68.3 73.8 66.8

100 [DeeProm Kindergarten School 102.40 73.7 683 73.7 66.7

101 |Samrong Nuea Public Health Center 341.92 73.7 683 73.7 66.
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Table 5.1.6 -8 Annoyance noise level from monorail operation activities at sensitive areas
along the project route (Cont’d)

Distance from | Existing noise Noise level during monorail Annoyance
No. Sensitive areas center fing of | level” dB(A) operation period (dB(A)) noise level

project (m) | Legy, | Ly | Before adjustvalue” | After acjustvalue” | (GB(A)
102 |Daroonrat School 309.73 737 68.3 73.7 66|7
103 |Jaturamuk Kindergarten School 38803 737 683 73.7 66.7
104 |Samrong Lutheran Christendom 379j71 73.7 683 73.7 66.7
105 |Jatupornwittaya School 335.21 737 68.3 73.7 66|7
106 |Dan Samrong Temple 253.75 737 683 73.7 66} 7
107 |Watdansamrong School 335.01 737 683 73.7 66} 7
108 |Matthayomdansamrong School 355.89 737 683 73.7 66.7
109 [Dansamrong Adult Education School 346.45 737 683 73.7 66.
110 [Samrong Hospital 466.58 737 683 73.7 667
111 |Chulavej Hospital 33.07 737 68.3 73.9 66.9

Standard” Not exceed 10

Remark: 17 Maximum noise level (Leq24hr) at noise sagnihiengrsjatonsuaéoduring 14 June to 2 July, 2013.
- No. 1 - 19 use noise level (Leg24hithanPBdubd)pphasennok Sub-district, Huai Khwang District, Bangkok.
- No. 20 - 32 use noise level (Leq24ha) klevht TaéVRinia Rosa Mystica Church), iganct, TanglditgSyibrd) Disti
- No. 33 - 40 use noise level (Leg24bpjtal, WejthagiCGlan Sub-district, Bang Kapi District, Bangkok.
- No. 41 - 57 use noise level (Leq24hg bipiketbarhr&a@holic Church (Church of ChristBahgikapi Butritistizng}
- No. 58 - 62 use noise level (Leq2atan) SckitmigBalkan Luang Sub-district, Suan Luang District, Bangkok
- No. 63 - 70 use noise level (Leg24mmnateKIsjanditiang Sub-district, Suan Luang District, Bangkok.
- No. 71 - 74 use noise level (Leg24inilasoDar8uem Luang Sub-district, Suan Luang District, Bangkok.
- No. 75 -86 use noise level (Leg24hig aB&ngldta Sebdistrict, Bang Na District, Bangkok.
- No. 87 - 95 use noise level (Leq24hr)ad@@icelufthéfittagak Sub-district, Mueang Samuit Phadéeam Bristiicte Sam
- No. 96 - 111 use noise level (LeqZ#sspitdl Chiudgoleirak Sub-district, Mueang Samut Prakan PistricteSam
2/ Predicted noise level from monorail optatadibhoeeriod in
3/ Use noise value modifier of Pollution CongtbloD dipbletfrieit m
4/ Notification of National Environmental Bo&d286029, 2007 (B.
Source:  ENRICH Consultant Co., Ltd., 2013.

5.1.6.2 Impact on Depot Area and Park and Ride building
1) Construction Phase
A) The impact on the Depot construction area

The Depot will be located east of tloae . Si henm@amest village and
vulnerable areas to be affected is PrasuRkwétaee lddated about 200 meters fro
predicted noise levels caused by thed3epetiousheases (worst case scenario) «
from construction projects is the riost actvijedidriving whichésassateviel of
96 dB (A) at a distance of 15 meterg fasnstibe/isolrel.6-2 and the predicted
Impact noise occurs. By substitutingnn(tb) ttwe ecputatlows.

Lp = 96- 20 log@ay

Lp = 735dB(A)

Comparing the calculated noise levels with the standard ar
not continuous, and the maximum Rgise éxyec{ed to not exceed 115 dB
therefore, the level of noise emissions from hammering and drilling rigs is
standard limit. However, when considering the case of hammering or drilling
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hours can adjust the volume formed by the construction of a volume aver:
equation (2) with the following details.

Leg = 3.5+ 10 log2®/

Leq = 687dB(A)

Considering the results of the calculation of the noise leve
terms of the noise level 24-hour average compared to the standard level set
level averaged 24 hours (Leg24) does not exceed 70 decibels (A), the noise
less than the standard limit. Also, the noise level has the total volume of
average in the current measurements from the closest monitoring stations
June to 2 M. Fable 41.6 - 2)that is Si lam Station (69.3 dB (A)), the noise le\
72.0 dB (A), which still higher than the standard.

The calculated am@sadger a 24 hour is higher than the stande
two aspects: the noise level average 24 hours in the current cofeitmas meas
Is close to the standard (69.3 dB (A)) and noise level forecasts predict an
continuous operation. In fact, the project activities (hammering or drilli
implemented during operation hour and will be suspended the operations dt
people stay living at hometheownisecievel before adjusting is equal to 72.0 dE
theadjusted noise level is &asri.6n 4 which found that the noise level is equz
69.0 dB (A) after subtratieddesureni@admeasured at Si lam Templp (66.7 dI
that is the interference of 2.3 dB (A) lower than the level of interference. img
(A).Thus, the construction activitielipdirdyiMmbran interference Prem Ruethai U
village where located about 200 metersfiaetsytHaitdbcurred in the whole of the [
construction is expected to be moderates dinegupjiken measures prevent and
the impact caused by the project.

B) The Impact on Park & Ride buildings construction area

The Park and Ride buildings constasetied atéheakeakt of the Si
lam junction. The closest residentidhenadae tbatheueffects is Si lam Temple \
located approximately 150 meters awagsdrstieaaviarsthe predicted ndise level fre
construction of the Park and Ride Huichngngilabe drilling activity withethe nois
of96 dB (A) at a distance of 15 metere fowtaitbeasahdabie i1.6 - 2. The
predicted impact noise occurs by shbstitutaigm ) as follows.

Lp = 96- 20 logh(dL5)

Lp = 760dB(A)

The noise level were compared to the standard level fron
which will be pile create noise infrequently. The noise is not continuous that
level (L) isetfor the common areas must not exceed 115 dB (A). In short, th
emissions from hammering and drilling rigs is still lower than the standard |
considering the case of hammering or drilling rigs continuous eight hours c:
formed by the construction of a volume average 24 hours using equation (z
details.
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Leq 76.0 + 10 log (8/24)
Leq 712 dB(A)

Considering the results of the calculation noise level aver
compared to the standard level set for the general noise level averaged 24 h
exeed 70 dEqANd that the noise level happens to exceed the standards set.
has the total volume average 24 hours in the current conditions measurec
stations in the area that is closest from 120J@akldad. 25 Jd)ywas measured at
Si lam Temple monitoring stations (69.3 dB (A)), found that the volume is
which is higher than the standards.

The calculated an@sager a 24 hour is higher than the stand:e
has two aspects: the noise level average 24 hours in the current conditions
Temple is close to the standard (69.3 dB (A)) and noise level forecasts predi
of continuous operation. In fact, the project activities (hammering or dri
implemented during operation hour and will be suspended the operations dt
people stay living at home. However, the noise level before adjusting is equ
the adjusted noise level iSTatoirt k¥ which found that the noise level is eque
71.4 dB (A) after subtracted from the gjeasasemaha{(&i lam Temple (66.7 dI
that is the interference of 4.7 dB (A) lower than the level of interference. img
(A).Thus, the construction activities likaglilhganatgiference Prem Ruethai Ud
village where located about 150 meters etsdljabottueretfen the whole of the De
construction is expected to be moderates ainegupjdken measures prevent and
the impact that expected to reduce tliebynibecpoajase

2) Operation Phase
A) The impact on Depot

During the operation Phase, the defpoti@seofrihinly maintenanc
and repair. The maintenance activiige pidlarandigle the hangar building. The bt
closed and will not cause noise distigbanioartg reshe neighborhood particularly
Ruethai Udomsuk where located about theOdeyeberEtnaider the worst case sce
by theet the noise up from maintenance arfceaepfaoemtsoftthe train is 90 dB (A)
distance of 15 metdinsrimee source. The anticipated impacigoutusseibogunio
the equation (1) are as follows.

Lp = 9020 log (200/15)
Lp = 67.8B(A)

As the noise levels compare with the standard level, the
activities will not cause continuous noise whereas the mgxsnsenh fooidesleve
common areas must not exceed 115 dB (A). Thus, it was concluded that the
maintenance activities within the Depot is also lower than the standard.

Considering the worst case scenario, that the taken place c
hours, the results of the calculation noise level is equal to 67.5 dB(A). While
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for the general noise level averaged 24 hours (Leq24) should not exceed 70
noise level happens to exceed the standards. the noise level has the total
hours in the current conditions measured by the monitoring stations in the
from 14 June to 2QiL@gple 4.1.6 - 2) was measured at Si lam Temple monitoring
(69.3 dB (A)), found that the noise level is equal to 73.4 dB (A) which is highe

The average noise level for a 24-hour forecasting is overest
standards has three possible aspects.

(1) The noise level average 24 hours in current conditions m
lam Temple is close to the standard that is 69.3 dB (A).

(2) The predicted noise level average 24-hour is calculated |
continuous operation, However, in reality, the maintenance activities that w
the operation hours only.

(3) The maximum noise level from the train maintenance ac
decibels (A) at a distance of 15 meters from the source without compromisil
from the building that reduces the noise level significantly.

Considering the level of noise disturbance by evaluating th
assess noise mentiondteraidielevel is equal to 71.5 dB (A) and the adjustir
shown in Table 5.1.6 - 4 that the noise level is equal to 67.0 dB (A), and wi
the noise level-based measgyemeasufed at Si lam Temple (66.7 dB (a
interference is 0.3vdBcAlower than the interference level defined (up to 1f
Therefotlkemaintenance of the rail project does not interfere Prem Ruethai |
where located 200 meters away. The impact of noise occurring in the wh
expected to be low.

B) The Impact on Park & Ride buildings

The Park and Ride buildings will be aaepddkipgvatthe building
and travel by project. The closest reprdderatetae toubteech affected is Wat Si lam
located approximately 150 meters fromitieel@vetfoted the park and ride building:
activities, in the worst case scenaigiswilltbe canrun in and out the {mailding for
Phase with the opening of the systerof e theideviebm the cars of 85 dB (A)
distance of 7.5 meters from the soletutdiftEspafces and Environment set the
the car, dated 8 20Q@uten the impact of noise occurringifp shbstitutaimpn (1)
are as follows.

Lp = 85 20 log (I55)
Lp = 59.0dB(A)

Comparing the calculated noise levels with the maximum ¢
(Lmax) which set that must not exceed 115 dB (A), therefore, it was conclu
noise emissions from activities in the park and ride buildings is also lower th
Considering the case of a 24-hour continuous operation can adjust the nois
hour average to the 24-hour average using equation (2), as detailed below.
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Leg = 590 + 10 log (18/24)
Leq = 57.dB(A)

Comparing the results of the calculation noise level in 24-
with the standard level set for the general noise level averaged 24 hours (Lec
exceed 70 dB (A), found that the noise level happens to exceed the standarc
the total volume average 24 hours in the current conditions measured by the
in the area that is closest from 14 June to 2 July 2013 (Table 4.1.6 - 2) wa
Temple monitoring stations (69.3 dB (A)), found that the noise level is equal 1
lower than the standards.

The average noise level for a 24-hour estimated close to the
two aspects: the average noise level 24-hour in the current conditions measl
close to the standard (69.3 dB (A)) and the noise level predict ih the av
continuous operation.thedetitvjtyf park and ride buildings will takeh@ace ove
operation hours. The range of most vehicles in the morning rush (6:00 to 9:C
evening rush. (16:00 to 18:00 PM.) is the only primary considering the level
The evaluation procedure to assess noise above. Before adjusting the nois
69.6 dB (A) and d#tailablin5.16 - 4 found that the noise level is equal to 62.6 ¢
When the offsenfisenlevel-based measuggmerdsijted at Si lam Temple (66.7
(A) is the interference of -4.1 dB (A) lower than the level of interference def
(A)). Considering the operatian#heguadnkiteesd ride buildings does not interfere
measurements Si lam Temple and communities approximately 150 meters,
noise from the operation area of park and ride buildings is expected to be low

517 Vibration
5.1.7.1 The Impact of the Elevated Structures and the Stations area
1) Construction Phase

The project construction activities include excavation and recla
space, drilling rigs for support of the elevated structure and the station, mate
equipment transportation, etc. Those activities may cause vibration of the ad
of vibration will depend on the type of equipment to use and how the distanc
the vibrationJetssessing the impact of the vibration, according to the vibratic
mechanical device while constructiokpkctesigiea tistance of 25 feet or 7.62 m
of origin theUIEPA (1995) reported in Transit Noise and Vibration Impact
shown Table 5.1.7 - 1 in which the calculation of vibration occurred along the p
using the following equation:

PPMup = PPRMX (25}6) ................................................................. (1)

WheréPPMup= Peak Particle Velocity (PPV) Caused by equiprr
various distance (inches / sec).

AEC/HC/D2A/WE/ENRICH/PSG 555



The Report on Changes in Project Details in the EIA Reports on
the Bangkok Mass Transit Yellow Line ProjeciSddciibRhrao-Samrong  ChapteE&vironmental Impact Assessment

PRY = the reference vibration at a distance of 25 feet or 7
(inches / sec).
D = The distance from the equipment to the communi

Toreplace the value of the distance, the use of construction ec
the communities and vulnerable areas to the effects of the equation (1), the ¢
shownTiable 5.1.7 - 2

Table 5.1.7-1  The vibration caused by the mechanical device while construction activities
took place at a distance of 25 feet or 7.62 meters of vibration sources

Construction Machinery Peak P_article Velocity at 25 feet (7.62 meters)
inch/sec. mm./sec.

1. Pile Drive (Sonic) 0.734 18.644
2. Clam Shovel Drop (Slurry Wa 0.202 5.131
3. Hydromill (Slurry Wall) (In Soi 0.008 0.203
4. Large Bulldozer 0.089 2.261
5. Loaded Trucks 0.076 1.930
6. Jackhammer 0.035 0.889
7. Small Bulldozer 0.003 0.762

Source: US.EPA, 1995. Transit Noise and Vibration Impact Assessment.

Table 51.7-2 The calculation of vibration caused by the mechanical device while
construction activities took place at a distance of 25 feet or 7.62 meters of
vibration sources

Peak Particle Velocity (mm./sec.)”
Construction Machinery Distance from vibration sources (meters)
10 20 30 50 | 100 | 150 | 200 | 250 | 300
1. Pile Drive (Sonic) 12401 4.384 2.38] 1.10{ 0.39] 0.21} 0.13{ 0.09{ 0.075
2. Clam Shovel Drop (Sl{ 3.413 1.207 0.657 0.30f 0.10f 0.05{ 0.03{ 0.02| 0.02]
3. Hydromill (Slurry Wall] 0.135 0.04¢ 0.02¢ 0.01} 0.00f 0.00] 0.00j 0.00| 0.00]
4. Large Bulldozer 1.84| 0.53] 0.28¢ 0.13{ 0.04{ 0.02( 0.01| 0.01] 0.00¢
5. Loaded Trucks 1.284 0.454 0.247 0.11{ 0.04] 0.02] 0.014 0.01| 0.008
6. Jackhammer 0.591 0.20¢ 0.114 0.05{ 0.01{ 0.01( 0.00] 0.00; 0.004
7. Small Bulldozer 0.051 0.01§ 0.01¢ 0.00{ 0.00] 0.00] 0.00{ 0.00{ 0.00(

Source:  calculated by the equRBMRPPRX (25/D)

The predictions are based on the vibration of the constructic
which is expected to cause a maximum vibration in the worst dabkle scenari
517 - 1 showed that using Pile Drive (Sonic) will cause a maximum vibration.
speed of the particles 0.734 inches/second or 18.644 mm/sec at a distanc
meters from the stheqgaredicted results from each of the vulnerable will be co
the criteria proposed in the impact of vibration on the human by Whiffin, A
(1971) and the requirements vibration to the building of DIN 4150 (Nelson, 1
to. vibrations on humans and buildings / strudtbles1ds Stawnvibration to
the building of DIN 4150, dsbé&tolvn 4n
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Table 5.1.7 - 3 The Impact due to Vibrations on Humans and Buildings/Structures

ChapteEBvironmental Impact Assessment

P;anl:fsaeré'c(lliﬁfe?)y Human Impacts Building Structure Impacts”
0to0.15 Not be expected to n
(60.006) vibration cannot be damage to build
can be expected to b
(Od.%)%)e?-bs.%lz) disturbed by vibratior
some extent
2.00 can be expected to b can be damage to ancient building
(0.079) disturbed by vibratior
2.50 can be expected to b| cannot be damage to building
(0.098) annoyed by vibration
5.00 human in the building building damage is primary conce
(0.197) be disturbed by vibra
10.0@15.00 | human can be annoy| can be damage to residential
(0.394-0.591) | vibration

Remark: “ according to the criteria of Reiher & Meister (1931)
! according to the cridéNa1a60 (Nelson, 1987)
Source : Whiffin, A.C., and Leonard, D.R., 1971. A Survey of Traffic Induced Vibration, Eng.

Table 5.1.7 - 4 Summary of Building Damage criteria in DIN 4150
Peak Particle Velocity mm./sec. (inch/sec.) Building Damage

2mm./sec. (0.078ch/sec.) cannot be damage to building (also ancie
5mm./sec. (0.0197 inch/sec.) building damage is primary concerned
10mm./sec. (0.394 inch/sec.) can be tolerated for residential

240mm./sec. (0.787-1.575 inch/sec.) can be toler&tedhdustrial
Source: DIN 4150 (Nelson, 1987)

The prezghicesults of the vibration from the pobiectfoconsthat

the vibration source at the community @mdehsiiiv@aceas along the route are les
0.30 mm/sec or less than 0.012 inchelsisraosd;amhichsense or merely feel ol
possible to not affected without distivralgtheastageaildings or structures of all
types except Suan Luang Christendonomwtibecdextaetine of Route 24.92 meters
the vibration of 3.152 mm/sec. or 0A@Awhatiessadbe range of vibratoms that ir
with a human in the buildings if it happkitsecompiact on the structure and the bui
are not vulnerable to damage the bedtirg stractinie or with a slight impact in d
to the architectural structure. Typicavalisused wifhlaster ceiling (a mixture of ce
sand, water, and fiber) in the wablé ceilimgdéexe the minor damagé&able shown ii
517-5 The vulnerable areas prone to the iopatidomatdéer fine of project route fre
32.73 to 118.15 meters, includiHgphala@hulave] Hospital. Hung Baraanosque
Hospital, Kuru Sapa Kindergarten TBahoohpitlathBYaa Mae KdiapSanta

Chumchon Christendom with the vibrg#iarfsOui3@betae094 mm/sec or 0.012 to
inches/second, which humans can feleutheivibodtiariserable to cause the dama
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the building or architectural structufieb&sssficwnTimerefore, it is expected that th
sources of vibration from drilling midation toedfstructure support of therelevated <
train / maintenance building / parkrayjslwitlecimatgi RN over a short time Phase
and incoherent. This case will occueanty aorstoiaciion with a length ofit1,000 me
Is expected that the impact is low to moderate.

Considering the severity of the vibrations impact from dri
foundation and structures supporfabls $Shows) aan be concluded that the effec
of vibration in the construction Phase is low to moderate. The details are as f

(1) The construction of the elevated stedtiordsaespie impact
prone, communities and,aukas ablthe vibration in a range ohenlistgnasinom
the source of up to 33 meters, the tyardiotesdvetotd 2.094 mm./Sec. or no mor
0.082 inches/secosCthddrat 2 Hospital and Chulavej Haspitdé &&7shown
which is the vibration that humans can fealdiotatimeyedebof disrupt on humans v
live in the building, according to RES&1E Maistaihere is no risk of daethge to b
to buildings or architectural structioré3Metbsirielson, 1987)aake Showh in
andable 5.1.7 - 4.

(2) The construction of the stations expected to have the im
communities and vulnerable, areas of the vibratiomigs anr#mgelisfadrdérigom the
source of up to 33 meters, as well as the construction of the elevated structu
velocity in the range is less than 2.094 mm/sec., or less than 0.082 incf
Chularat 2 Hospital and Chulasgg Hbgpital hich is the vibration that humans
feel to annoyed but not to the level of disruptios inumabsivdnay, according to Re
& Meister (1931). Thus, there is ndaribke chdseaatgebuildings or architestural str
according to DIN 4150 (Nelson, 188Y)/asishicnnd itable 3 -

2) Operation Phase

In the operation Phase, there the impact expected to have ol
from the main two sources, that are:

(1) During the operation Phase, the volume of traffic on the roa
elevated structures station, which the traffic volume is no different from pre
expected to cause the vibration. The level of the vibration will depend on ma
road surface condition surface roughness, the slope of the area, vehicle spe
vehicle, the distance from the origin to the sources of vibration, and the abilit
of each soil typen etdet to calculate the vibrations from traffic on the street
operation Phase, the equation of the Transport and Road Research Labo
Kingdom will be used to calculate the maximum particle velocity (Peak Parti
detailed below.

Vo= 0.021a(V/50)(WILE)P(HB).cmrmrmrermrmrmre ?)
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Table 5.1.7 - 5 Peak particle velocity in construction period at sensitive areas along the
project route

Distance from center | Peak particle velocity | Construction period,

No. Sensitive areas line of project | from monorail operation” Impact on
m. ft | mmssec | inchvsec | Human” | Building”

1 |Charuwattananukun Kindergarten School 337@06 (1,108.802 A 1
2 | Yamsaard Kindergarten School 39(.310.04,280.53004 A 1
3 |Rungwittaya Kindergarten School 22p.73.12 130.7600§ A 1
4 | House of Christ Christendom 29598 0.087[1.050.003 A 1
5 | Chidanukun School 43458 1,425.70.04 0.002 A 1
6 | Siam Bethel Christendom 140.75 46[L.70.23 0.009 B 1
7 | Siriphan Vittaya School 99.45 326.280.40 0.01§ B-C 1-2
8 |Lad Prao Baptist Christendom 84.28 0.5276.510.020 B-C 1-2
9 |Pibool Upphatham School 86.50 0.283(79 0.019 B-C 1-2
10 |Sirithep School 477.02 1,565.00.04 0.001 A 1
11 |Wat Lat Phrao School 494,01 1,620.76.04 0.001 A 1
12 |Chaemsuksa School 160.58 526.83.19 0.00§ B 1
13 |Settabutr Upathum School 188.00 0.6846/79 0.004 B 1
14 |Thanormpitvithaya School 75.22 246.780.60 0.024 B-C 1-2
15 |Kurusapa Business Organization Kindergarten Schopl 89 08251 02®F B-C 1-2
16 |Tangtung Vittaya School 496.81 1,629.96.04 0.001 A 1
17 |Karnda School 206.38 677.09.13 0.00§ A 1
18 |Antioch Ladphrao Baptist Christendom 275.4209 DP03.6003 A 1
19 |Nawamintharachinuthit Bodindecha School 382005 [1,256.607 A 1
20 |Surao Don Sakae School 317.97 1,043.20.07 0.003 A 1
21 |Hidayatun Islam Mosque (Don Sakae) 3p1.(B0O6 1,18404002 A 1
22 |Jitnatda Kindergarten School 160.p2 0.1%2(.950.008 B 1
23 |Santisuk Bangkok Christendom 414.400.09,359.56.002 A 1
24 |Bankru Kindergarten School 455.Y4 0.04495.190.002 A 1
25 |Bangkok Suksa School 106.54 34D.54.36 0.014 B-C 1-2
26 |Bangkok Withaya School 280.81 9211.28.08 0.003 A 1
27 |Lad Prao Hospital 52.57 172.471.03 0.041 B-C 1-2
28 |Ruam Nimit Bangkok Christendom 204.89.13 §72.20.003 A 1
29 |Rajapongsa Kindergarten School 498.98).041,637.G46001 A 1
30 |Wat Mae Phra Kularb Tip (Maria Rosa Mystica Churich) 088.83 0289.1%B-C 1-2
31 |Lat Phrao English School 362.22 1,188.30.06 0.002 A 1
32 |Pramote Gym Buddhaisawan School 185.368.16 $08.1000§ B 1
33 |Kanathip Child and Elderly Care School 2p2.4610 (828.2D04 A 1
34 [Mahapawn Bangkok Alliance Christendom 145004 |1,4620%1 A 1
35 |Suranaraibribal School 64.84 212.730.75 0.03q0 B-C 2
36 |Patarabutr Kindergarten School 133.440.25437.790.010 B 1
37 |Vejthani Hospital 105.8( 347.110.36 0.014 B-C 1-2
38 [Bangkok Good News Christendom 210.09.12 118.7000§ A 1
39 [Mawadi Music School 118.15 38(7.63.31 0.012 B-C 1-2
40 |Peace of Bangkok Christendom 114.660.32376.18.013 B-C 1-2
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Table 5.1.7 - 5 Peak particle velocity in construction period at sensitive areas along the

project route (Cont’d)
Distance from center | Peak particle velocity | Construction period,
No. Sensitive areas line of project | from monorail operation” Impact on
m. ft. | mmisec | inch/sec | Human” | Building”
41 |Fatthullbalee Mosque 46.40 152.231.24 0.049 B-C 1-2
42 |Huamarkwittayanusorn School 225/82 0.12740.870.00§ A 1
43 [Huamark Kindergarten School 23026 0.11755.440.004 A 1
44 |Kanchanaphon Kindergarten 156.87 0.2614.66 0.004 B 1
45 |Grace Lutheran Christendom 351.52 0.06153.270.007 A 1
46 |Kornsupa Kindergarten School 275(27 0.0903.110.003 A 1
47 |International Hotel & Tourism Industry Management |[Schodl 966.23 (985 0003 A 1
48 |Krirk Thai Skill Development Center School 151@31 | 499604 B 1
49 |[Sudnaree Kindergarten 116.6( 38R.54.31 0.012 B-C 1-2
50 |Mae Phra Ong Uppatham Catholic Christendom (Chyisi&3degh of GABs8)0.21 000§ B 1
51 |Chutima Kindergarten School 108.62 0.3356.36 0.014 B-C 1-2
52 |Jamiul Idhard Mosque (Huamak Yai) 364.80.06 1,196 8402 A 1
53 |Huamak School 223.35 73R.70.12 0.00§ A 1
54 |Darissalam Mosque 232.64 763.28.11 0004 A 1
55 |Darissalam School 207.27 680.010.13 0.00§ A 1
56 |Hishaladademee School 404.89 1,328.36.05 0.002 A 1
57 |Vibharam Hospital 469.61 1,540.80.04 0.002 A 1
58 |Suan Luang Christendom 24.92 81.763.15 0.124 D-E 3-4
59 |Klongkalantan School (Meesuwan Anusorn) 79.91 262.170.55 0.022 B-C 1-2
60 |Piyajit Vittaya School 372.65 1,222.50.05 0.002 A 1
61 |Mandaumoucinin School 219.88 721.38.12 0.00§ A 1
62 |[Triamudomsakkapatanakran School 500.00.041/640.0@01 A 1
63 |Aliatisorm (Nana Uthit) School 34392 0.06128.330.002 A 1
64 |Suraomai School 395.39 1,297.20.05 0.002 A 1
65 |Prasarnwitwatana School 368.96 1,210.48.06 0002 A 1
66 |Masla Artul Islam School 402.61 1,320.88.05 0.002 A 1
67 |An Latisom Mosque 430.65 1,412.88.04 0.002 A 1
68 |Khajonsiri Temple 239.75 786.510.11 0.004 A 1
69 |Hussanaveeya Sayowan Anusorn School 164@19 | 538007 B 1
70 |Jaipranee Kindergarten School 299,37 0.08982.170.003 A 1
71 |Salahnoi School 302.04 991.1®.07 0.003 A 1
72 |Liswanul Islameeya School 250.03 0.122(.30 0.004 A 1
73 |Darul Amin Mosque 71.73 235%.330.65 0.023 B-C 1-2
74 |Darul Amin School 87.66 287.590.48 0.019 B-C 1-2
75 |Bride of Christ Christendom 173.64 0.1569.68 0.001 B 1
76 |Dusit Thani College 163.34 535.89.19 0007 B 1
77 |Plengprasiddhi Kindergarten School 2(01.80.14 662.3D003 B 1
78 |Bangkok Dance Academy (Paradise Park Branch) 8627 28285 B-C 1-2
79 |Graduate School of Public Administration, BurapiRatkhiveedtp1Paradad.83:0 0.014§ B-C 1-2
80 |Sereeruk Kindergarten School 361}47 0.06185.90.002 A 1
81 |BARTER International Maritime School 474.009 (898MF03 A 1
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Table 5.1.7 - 5 Peak particle velocity in construction period at sensitive areas along the

project route (Cont’d)
Distance from center | Peak particle velocity | Construction period,
No. Sensitive areas line of project | from monorail operation” Impact on
m. ft. | mm/sec | inch/sec | Human” | Building”
82 |Silam Temple 136.53 447.93.25 0010 B 1
83 |Srieam Anusorn School 157.64 517.19.20 0.00§ B 1
84 |Bangna Immanuel Christendom 22542 0.12739.560.008 A 1
85 [Suthibongkot School 370.33 1,214.98.06 0.002 A 1
86 |Sikarin Hospital 41951 1,376.38.05 0.002 A 1
87 |Bang Kaeo Prachasan School 457.220.04,500.06.002 A 1
88 |Khlong Samrong School 435.65 1,429.26.04 0.002 A 1
89 |Jaisamarn Full Gospel Christendom 322.48.071,057.8303 A 1
90 |Bangmueang Khian Phong Anusorn School (3ebsiol) Sami8Ri4kari |61 088 0001 A 1
91 |Intarumphun Anusorn School 398.62 0.080/7.790.007 A 1
92 |Uthip School 461.09 1,512.70.04 0007 A 1
93 |Chandna Kindergarten School 471]52 0.04,546.90.004 A 1
94 |Siriwutti Wittaya school 74.20 243.440.61 0.024 B-C 1-2
95 |Chularat2 Hospital 32.73 107.382.09 0.084 C-D 2-3
96 |Udom Suk Si Pha Rak Christendom 313.30.07 1{027.04003 A 1
97 |Raak Daroon Kindergarten School 123.30.29 404.66.011 B 1
98 |Hope of Samut Prakan Christendom 498.99.041,637.0001 A 1
99 |[Klongkratumratutit School 66.70 218.830.72 0.02§ B-C 1-2
100 [DeeProm Kindergarten School 102|140 0.38335.950.014 B-C 1-2
101 [Samrong Nuea Public Health Center 341.92.061/121.8002 A 1
102 |Daroonrat School 309.73 1,016.16.07 0.003 A 1
103 |Jaturamuk Kindergarten School 388,03 0.05,273.09.002 A 1
104 |Samrong Lutheran Christendom 379.710.0%,245.79.0042 A 1
105 |Jatupornwittaya School 335.21 1,099.76.06 0.003 A 1
106 [Dan Samrong Temple 253.79 83p.5(.10 0004 A 1
107 |Watdansamrong School 335.01 1,099.10.06 0.003 A 1
108 |Matthayomdansamrong School 355/39 0.06165.960.004 A 1
109 [Dansamrong Adult Education School 346.45.061{136.6902 A 1
110 (Samrong Hospital 466.58 1,530.76.04 0002 A 1
111 |Chulavej Hospital 33.07 108.502.06 0.081 C-D 2-3

Remark: 1/ calculated by equation (3)

2/ Vibration impacts upon human beirgjstef R€lBé) & M

A = Imperceptible
B = Just perception
C = Clearly perceptible

D = Unpleasant or disturbing for msogdeaspagimise (in conformed withafilectigndeveln standing on

a bridge for a short exposure

E = Continuity of perceptible vibralgasaatusedisturbing and a man walkangnoh acbepigi or unendt
3/ Vibration determination on buildihDI8tAic0r@seison, 1987)

1 = No impact/damage upon all types of structure

2 = A higher vibration level resitis or dassimgt damages to historical sites

3 = No risk of damage likely to affdeiggenarahiiactural structures.

4 = Causing damages to architedhaadessrudtiinggid plaster wall and oeipanémixafccement, sand, v

and various fibers) whereas for flexible wall and cedingjténerdathages will b
5 = Vibration level is higher tharraffitnahictadauses damage to archigecinchasshgttudamage to hc

structure.

Source:  ENRICH Consultant Co., Ltd., 2013.
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Where V = The peak particle velocity (mm / sec.).

a

\Y
W
t

-

The roughness of the road surface (Peak to Peak
The maximum speed of vehidlgis theving &mro/hr.
The weight of the truck (ton).
Ground Factor
(Soft Clay =3.0
Sand =1.0
Gravel =0.2
0.75 (The road surface rough)
1.00 (Other cases)
The distance from the source / curb the building (
Distance Power

Soft Clay =0.67-
Sand = 1.40
Gravel = 0.90

Substituting those value in equatictn¢lywbageaf the truck, fromn

10625 ton that vehicle with a payload ofa2toposgdealvef 100 km/hr arid building
building away from the source/edge oidtethoddeatabximum particle velocity (PF
Is equal to 0.838 mm/sec., which ieahbunhaatioetely feel or possible to feel but
the degree of the vibration standardslzac&riMegster1931) and no effect on any
building follows the DIN 4150 standéy,ca@\sHeoiapiBa.7 - 6.

Table 5.1.7 - 6 The Calculation of Peak Particle Velocity on Operation Period from the traffic
under the Elevated Structure and Station

. . T
Distance from vibration sources/roadside ek Pa_rt|cle Eloctt (mm./sec.)
to building (meters) Weight of Truck/Vehicles
10 Tons 15 Tons 20 Tons 25 Tons

4 0.419 0.503 0.670 0.838

8 0.211 0.316 0.421 0.527

10 0.181 0.272 0.363 0.453

15 0.138 0.207 0.276 0.346

20 0.114 0.171 0.228 0.285

25 0.098 0.147 0.196 0.245

30 0.087 0.130 0.174 0.217

50 0.062 0.093 0.123 0.154

100 0.039 0.058 0.078 0.097

150 0.030 0.044 0.059 0.074

200 0.024 0.037 0.049 0.061

250 0.021 0.031 0.042 0.052

300 0.019 0.028 0.037 0.046

350 0.017 0.025 0.034 0.042

400 0.015 0.023 0.031 0.038

450 0.014 0.021 0.028 0.035

Remark: * calculated by the equéatiod.021a(v/50)(w/15)tp(r/6)
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(2) The vibrations caused by the rail system is determined by
Noise and Vibration Impact Assessment, 2006. Second Edition of the Feder:
(FTA), USA, which set the vibration on the ground caused by the system o
(Rapid Transit) at speeds up to 50 miles/h or 80 km/h. will affect the level of
level 73 VdB (velocity level in Decibébuas $hedyrsince the vibration source, ar
VdB (RMS Vibration Velocity) is required, to convert the units PPV (Peak Pa
(2) is used as below.

b = 20 XA@BN oo (2)

L, = The level of vibration (VdB).
v = RMS Velocity Amplitude (Inches/second)
N¢ = Reference Velocity Amplifudehed s&6ond

Substitute the values in the equatidar{2)dordbecity calculation
73 = 20x logv/1xTo

73 = 20 x (60 - laflx1Y
73120 = oy- lex1D

logv) = (73/20){1xE)

logv) = 2:35

0.0045 Inches/second
= 0.1143 mm/second.

The calculation of the vibration of théardbeadysRanticle

Velocity 0.0045 inch/sec or 0.1143 mm/sec. where the vibration occurs n
position of the pillar of the elevatedTs$tatiobraimiys are transferred from the ele
rail structure and foundations and pédmsgdododeteet deeper than 50 meters,
compared to the measurement of vilohBamgkgkllstass Transit System (BTS)
station (August 9, 2548) found thaff tine wamatgiation, in the center of the roac
stanchion outside the station alongstie thideaadle from 0.968 to 1.240 and 1.
2.020 mm/sec. as shamerd.ir7 - 7. The measured value is greater than the cal
vibration from equation (1). To assetshihevibrgdamnt of the project, the maxin
vibrations is set to 2.020 mm/sec. {@@eréf@renice impact of vibration caused
rail system will use the equations of Wai{fi!9 ahd) laesciodlows:

Vv

A= Ir € X110 s (3)

where A = the vibration at a distance r from the origin, mm./S

A = The vibration measuring {fremistenseurce, mm. / Sec.
= 2.020 mm / sec. (WorsgtQassyrde\using a pillar
ouside edge of the road or away from the train static
Building / building about 3 meters).
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Figure 5.1.7 - 1 Level of Vibration at Ground from the Rapid Transit
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Table 51.7-7 The measurement of vibration of pillar of Bangkok Mass Transit System
(BTS) Mo Chit station (August 9, 2548)

: Date and : el Pamcle Frequency | Distance
Measured Stations T Axis Velocity
ime (Hz) (mm.)
(mm./sec.)
1. Underground the pillar
Chit Station
1.1 Inbound train 9/08/48 Transvers 0.762 8 0.01580
12.14 p.| Vertical 0508 2 0.04680
Longitudin 0.381 2 0.02950
Peak Particle Viblpaigrageasds 0.968
1.2 Outbound train 9/08/48 Transvers 0.953 9 0.04310
12.49.m. Vertical 0.889 2 0.09020
Longitudin 0.635 n/a 0.06590
Peak Particle Viblpaigrageasis 1.240
2. Underground the pillar
Chit Station (outside)
2.1 Inbound train 9/08/48 Transvers 1.270 37 0.00419
02.02 p.| Vertical 1.140 47 0.00366
Longitudin 1.590 57 0.00508
Peak Particle Viblpaerageaodis 1.760
2.2 Outbound train 9/08/48 Transvers 1.330 57 0.00360
01.02 p.| Vertical 1.330 51 0.00347
Longitudin 1.970 43 0.00673
Peak Particle Viblpaigrageasis 2.020

Remark:  n/a = not applicable
Source:  Final EIA Report () of MRTA Blue Thnee PBaSg&Q89,

= The vibration absorption coefficient of each soil tyf

Moist Clay, Clay Soil 0.026.250
Silty Clay $©.010.430
Wet Clay £.310.500
Loses at Natural Moisture 0.046.130
Dry Sand 9.000.070

Dense Sand and Gravel 0.018.045
Gravel Plus Sand and Silt 0.028.053

Substituting in the equation (3), aad/itaktidatéothithe sensitive
areas impact by the distance from thproguefafindethat the vibration is in the r
of 6.0x10-7 to 0.29084 mm / sec. Timusathly wnditeisense that humans cannot |
merely feel or possibly feel follows dh&sthaedérdideister (1931). The impact of \
on structures revealed that the vibrattbowcaayrednsequences to the historic b
according to DIN 4150 standards (NelsoerdlSie7arddseto be impact by the vibi
In operation Phase isTahlewh7ing.
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Table 5.1.7-8 Peak particle velocity in operation period at sensitive areas along the project

route
Distance from center |  Peak particle velocity | Operation period,
No. Sensitive areas line of project | from monorail operation” Impact on
m. ft mm/sec | inch/sec | Human” | Building”

1 | Charuwattananukun Kindergarten School 3370900041,108.800002A 1
2 |Yamsaard Kindergarten School 39(.30.0000280.53.000000A 1
3 | Rungwittaya Kindergarten School 222.73.0009830.78.00003A 1
4 | House of Christ Christendom 295.980.00@13L.05 0.00000A 1
5 | Chidanukun School 43458 1,425.0.000008  0.0000004 1
6 | Siam Bethel Christendom 140.76 0.008BM77 0.000371A 1
7 | Siriphan Vittaya School 99.45 326.28.03147 0.00123A 1
8 |Lad Prao Baptist Christendom 84.28 0.0429%5.51 0.001967A 1
9 | Pibool Upphatham School 86.50 0.0288479 0.001836A 1
10 |Sirithep School 477.02 1,565MQ0000011 0.000000904 1
11 (Wat Lat Phrao School 494.01 1,620(x6000007 0.00000093 1
12 |Chaemsuksa School 160.58 526.8300531 0.00021A 1
13 |[Settabutr Upathum School 188.00 0.0626079 0.000098A 1
14 |Thanormpitvithaya School 75.22| 0.056378 0.002611A 1
15 |Kurusapa Business Organization Kindergarten School 89 0.02234 R6F2846A 1
16 |Tangtung Vittaya School 496.8] 0.006@9)I3 0.00000003 1
17 |Karnda School 206.38 67}7.020015] 0.00005%A 1
18 |Antioch Ladphrao Baptist Christendom 2715.420002303.6000000A 1
19 |Nawamintharachinuthit Bodindecha School 3820990011 ,256031DF001A 1
20 |Surao Don Sakae School 317.97 0.00083.20 0.00000A 1
21 [Hidayatun Islam Mosque (Don Sakae) 361.080004,184 @.000001A 1
22 |Jitnatda Kindergarten School 160.92 0.00527.95 0.00020A 1
23 |Santisuk Bangkok Christendom 414.4®.0000359.56.000000A 1
24 |Bankru Kindergarten School 455.740.0010008.19 0.0000004 1
25 |Bangkok Suksa School 106.54 34P.52.02547 0.00100A 1
26 |Bangkok Withaya School 280.8[L 0.0624028 0.00Q00A 1
27 |Lad Prao Hospital 52.57 172.48.13975 0.0035022 1
28 |Ruam Nimit Bangkok Christendom 204.80.00156{72.2@.00006 A 1
29 |Rajapongsa Kindergarten School 498.980000@37.0500000083 1
30 (Wat Mae Phra Kularb Tip (Maria Rosa Mystica Chfistendom) 8.15 0.048783 0.08763A 1
31 |Lat Phrao English School 362.2P 0.00083.37 0.000001A 1
32 |Pramote Gym Buddhaisawan School 185.360026%08.10.00010A 1
33 |Kanathip Child and Elderly Care School 252.860043828.2/00001A 1
34 |Mahapawn Bangkok Alliance Christendom 445.6000013,462.0500004 1
35 |Suranaraibribal School 64.84 212.78.09259 0.003645A 1
36 |Patarabutr Kindergarten School 133(44).011837.790.000457A 1
37 |Vejthani Hospital 105.80 34}7.11.02603 0.001025A 1
38 |Bangkok Good News Christendom 219.09.0010718.79.0000422 1
39 [Mawadi Music School 118.1% 3876301809 0.00071A 1
40 |Peace of Bangkok Christendom 11466.020826.180.00078A 1
41 |Fatthullbalee Mosque 46.40 152.28.17356 0.006838 1
42 |Huamarkwittayanusorn School 225.820.0008.87 0.00003%A 1
43 |Huamark Kindergarten School 230.260.000%5.44 0.000031A 1
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Table 5.1.7-8 Peak particle velocity in operation period at sensitive areas along the project

route (Cont’d)
Distance from center |  Peak particle velocity | Operation period,
No. Sensitive areas line of project | from monorail operation” Impact on
m. ft mm/sec | inch/sec | Human” | Building”

44 |Kanchanaphon Kindergarten 156.87 0.0059€.66 0.00023%A 1
45 |Grace Lutheran Christendom 351.52 0.000D53.27 0.000001A 1
46 |Kornsupa Kindergarten School 275)270.000233.11 0.00000A 1
47 |International Hotel & Tourism Industry Management Sciado|] 966,230.20@14 0.00000%A 1
48 |Krirk Thai Skill Development Center School 151098685 4980620(270A 1
49 |Sudnaree Kindergarten 116.6( 38R.52.01893 0.00Q74%A 1
50 |Mae Phra Ong Uppatham Catholic Christendonis{}hri&Bé@mn of 6D3 BB0654 0.000258 1
51 |Chutima Kindergarten School 108.62 0.023%4.36 0.00094A 1
52 |Jamiul Idhard Mosque (Huamak Yai) 364.8(000024196.8400001A 1
53 |Huamak School 223.3% 73R.70.00095 0.000037A 1
54 |Darissalam Mosque 232.6% 763.2800074 0.00Q02A 1
55 |Darissalam School 207.27 680.00L00147 0.000058 1
56 |Hishaladademee School 404.89 0DO3XA36 0.000P00A 1
57 |Vibharam Hospital 469.67 1,540.8900001  0.000000A 1
58 |Suan Luang Christendom 2492 040146 0.015952A 1
59 |Klongkalantan School (Meesuwan Anusorn) 79.91 262.10.05722 0.00225A 1
60 |Piyajit Vittaya School 372.6% 1,222.990002 0.000001A 1
61 |Mandaumoucinin School 219.84 0.0020488 0.000041A 1
62 |Triamudomsakkapatanakran School 500.00000D{8310.4D00000092 1
63 |Aliatisorm (Nana Uthit) School 343.920.000028.330.000001A 1
64 |Suraomai School 395.39  1,297.2M0001 0.00000A 1
65 |Prasarnwitwatana School 368.95 0.00P09.48 0.000001A 1
66 |Masla Artul Islam School 402.61 0.(3®188 0.000p00A 1
67 |An Latisom Mosque 430.6% 1,412.8800004  0.000000% 1
68 |Khajonsiri Temple 239.7% 786.57.00061 0.000024A 1
69 |Hussanaveeya Sayowan Anusorn School 164.20485 5380/@00191A 1
70 |Jaipranee Kindergarten School 299|370.000942.17 0.00000A 1
71 |Salahnoi School 302.09 99[1.1@00011 0.00000A 1
72 |Liswanul Islameeya School 250.03 0.0%2@.30 0.000018A 1
73 |Darul Amin Mosque 71.73 235.38.07410 0.002917A 1
74 |Darul Amin School 87.66 287.50.04501 0.001772A 1
75 |Bride of Christ Christendom 173.64 0.00869.68 0.000147A 1
76 |Dusit Thani College 163.34 535.8900497 0.000196A 1
77 |Plengprasiddhi Kindergarten School 20/1.8¥70017%62.30.000067A 1
78 |Bangkok Dance Academy (Paradise Park Branch) 0816859 T5B0Z328A 1
79 |Graduate School of Public Administration, Budipbd 99.01 324.88.03189 0.00125A 1
80 |Sereeruk Kindergarten School 361/470.000025.910.000001A 1
81 |BARTER International Maritime School 2741000024 898.0.000010A 1
82 |Si lam Temple 136.53 4479301063 0.00041A 1
83 |Srieam Anusorn School 157.64 51}.1900584 0.00023 1
84 |Bangna Immanuel Christendom 225(420.000889.56 0.00003A 1
85 [Suthibongkot School 370.33  1,214.980007 0.000001A 1
86 |Sikarin Hospital 419.51 1,376.830001 0.000p002 1
87 |Bang Kaeo Prachasan School 457|,2.000405p0.05.0000004 1
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Table 5.1.7-8 Peak particle velocity in operation period at sensitive areas along the project

route (Cont’d)
Distance from center |  Peak particle velocity | Operation period,
No. Sensitive areas lin of project | from monorail operation” Impact on
m. ft, mm/sec | inch/sec | Human” | Building”

88 |Khlong Samrong School 435.65 0.0082028 0.000004 1
89 |Jaisamarn Full Gospel Christendom 32PR.48000Q57.8B00Q00A 1
90 |Bangmueang Khian Phong Anusorn School (3ebsipi) S4a8u1#raka60/0809001  0.00000083 1
91 |(Intarumphun Anusorn School 398.62 0.0D@W.79 0.0000008 1
92 |Uthip School 461.09 1,512.040000R 0.000008 1
93 |Chandna Kindergarten School 471520.000@46.960.0000004 1
94 |Siriwutti Wittaya school 74.20 243.40.0685( 0.002697A 1
95 |Chularat2 Hospital 32.73 107.38.29084 0.01145@ 1
96 [Udom Suk Si Pha Rak Christendom 313.3200008027.990000A 1
97 |Raak Daroon Kindergarten School 128.32.0155404.65.000612A7 1
98 |Hope of Samut Prakan Christendom 498.9200000837.@00000083 1
99 |Klongkratumratutit School 66.70| 0.08/A43 0.003431A 1
100 [DeeProm Kindergarten School 102/400.028835.95 0.001134A 1
101 [Samrong Nuea Public Health Center 3411.9200004121.70/000002A 1
102 |Daroonrat School 309.73 1,016.06)0009 0.00000A 1
103 [Jaturamuk Kindergarten School 388]030.000(217 3.09.000000A 1
104 |Samrong Lutheran Christendom 379|710.000@¥5.7%.000001A 1
105 [Jatupornwittaya School 335.21] Q10000476 0.000002A 1
106 [Dan Samrong Temple 253.7% 8302.5m000472 0.000016A 1
107 [Watdansamrong School 335.01 O0DWWH10 0.00000A 1
108 |Matthayomdansamrong School 355.390.000085.960.000001A 1
109 [Dansamrong Adult Education School 34§6.4500004136.68000001A 1
110|Samrong Hospital 466.58 1,530.060000R  0.0000004 1
111 |Chulavej Hospital 33.07| 108.50.28689 0.011298 1

Remark: 1/ calculated by equation (3)
2/ Vibration impacts upon human beirgjstef Re&lBé) & M
A = Imperceptible
B = Just perception
C = Clearly perceptible
D = Unpleasant or disturbing for peigdeaspaginise (in conformed withafilectirondeveain standing ¢
a bridge for a short exposure
E = Continuity of perceptible vibraleasaaiusedisturbing and a man walkarghoh acbepligi or unens
3/ Vibration determination on buildinDIstAici0rédealson, 1987)
1 = No impact/damage upon all types of structure
2 = A higher vibration level resiutts ar dagsingt damages to historical sites
3 = No risk of damage likely to affdstggenarahiiactural structures.
4 = Causing damages to architedhanadessradtingégid plaster wall and oelpanémixafccement, sand,
and various fibers) whereas for flexible wallaayesceilidg, thetelzmall.
5 = Vibration level is higher tharraffitnahictadauses damage to archizgectnchbsthigttudamage to |
structure.
Source; ENRICH Consultant Co., Ltd., 2013.
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5.1.7.2 Impact on Depot Area and Park and Ride buildings
1) Construction Phase
A) Impact on Depot Construction area

The maintenance canter construction activities consist of dic
of open space, drilling rigs for the elevated structures and buildings, const
equipment transportation. The activities may cause the vibration of the ¢
residential communities or vulnerable areakstd’temirRo@thai Udomsuk villa
where located 200 meters away. To evaluate the impact of the vibratior
construction, the project defined the distance from the Prem Ruethai Udot
worst case. The level of vibrations caused by machinery and equipment, wr
distance of 25 feet or 7.62 nie¢ersyfim)rare based on studies of US.EPA (19¢
worst cases, the use of pile drivers that cause the most vibration, the peak
18.644 mm/sec., or 0.734 inches/secdatk a&7sHowhnen evaluating the impact
of vibration caused by equation (1), as detailed below.

PPMip =  PPMX (25/D).ccuviurmsmnmsmmsmsssmssmssnins (1)
PPMip = 18.644 2%
= 0139 mm/sec., or 0.005 inches/sec.

The predicted vibration level from the Depot showed tha
vulnerable areas to bedanp&uem Ruethai Udomsuk village at a distance of 2
get the peak particle velocity up to 0.139 mm/sec. or 0.005 inches/second
517 -2 which are the level of vibration that human could not feel of harm to he
Reiher & Meister (1931), asbkeHdWn 3nThus, there is no effects or damage tc
structures of all types according to DIN 4150 (Neldelrie 19873, as shown in

B) Impact on Park & Ride Construction area

The park and ride buildings construction aciwéiegiorckacdhg
reclamation areas, drilling rigs for building, construction material and equip
etc. Those activities may cause the vibration disrupt the people near the con:
In vulnerable swbasmpacted by the park and ride buildings construction in S
where located approximately 150 meters. Therefore, the vibration impac
reference, according to the distance, Si lam Temple as worst case. As for |
that caused by machinery and equipment, while construction activities (at a «
7.62 meters from the origin) are based on studies of US.EPA (1995) is cons
the use of pile drivers that cause the most vibration. The peak particle veloc
or 0.734 inches/second, a3abledri il when evaluating the effects of vibra
caused by the equation (1), as detailed below.

PPMup = PPMX (25/1E5) ................................................................... (1)

PPMip = 18.644 x (257150)
= 0.213 mm/sec., or 0.005 inches/sec.
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The predicted vibration level from the park and ride building
the most vulnerabtela@ampacdisSi lam Temple at a distance of 200 meters to
peak particle velocit.2upnbon/sec.0d08 inches/second, as showAlin -able
which are the level of vibration that human could not feel of harm to health ac
Meister (1931), as shown ir 3ableus, Iliere is no effects or damage to the strt
all types including the ancient building according to DIN 4150 (tddkson, 198
517-4,

2) Operation Phase
A) Impact on Depot

During the operation Phase, the activities within tie Depot
train maintenance the train parking, etc. Those activities may cause the vil
adjacent area. The nearest residential area is Prem Ruethai Udomsuk v
approximately 200 meters near Depot so the impact of the vibration near De
the activity of train parking in the depot. This is an activities that contributes t
Depot. By substituting in the equation (3), and calbulfie rdddeydmedioat Prem
Ruethai Udomsuk village. The details are as follows

A = (r € QT 0 s (3)
A = 2.02/37200e 0-022063
A = 0.002 mm/sec., or 0.0001 inches/sec.

The results from equation (3), and calculate the impact o
vulnerable areas at Prem Ruethai Udomsuk village showed the peak partic
Monorail is equal to 0.002 mm/sec. or 0.0001 inches/second which are the |
human could not feel of harm to health according to Reiher & Meister (193
effects or damage to the structures of all types including the ancient buildi
4150 (Nelson, 1987), akklaéwn-idandable 5.1.7 - 4.

B) The Impact on Park & Ride buildings

During the operation Phase, the activities in park and ri
including in and out of vehicles, parking in the building for passenger who tr
those activities may cause the vibration of the adjacent buildings located
building especially Si lam Temple, the nearest structure to park and ride bt
meters). The main impact of the vibration from park and ride building will fro
lam station that occurred mostly in park and ride buildings. By substituting in
calculate the vibration vulnerable areas to the effects Si lam Temple. The def

A = (r € QT 0 s (3)
A = 2.02/3/150e 0-025563
A = 0.007 mm/sec., or 0.0003 inches/sec.
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The results from equation (3), and calculate the impact of vi
vulnerable areas at Prem Ruethai Udomsuk village showed the peak particle
MRT is equal to 0.007mm/sec. or 0.0003 inches/second which are the level c
human could not feel of harm to health according to Reiher & Meister (1931),
effects or damage to the structures of all types including the ancient building
4150 (Nelson, 1987), atslkhéwn-ihandable 5.1.7 - 4.

52  Biological Environmental Resources
52.1 Aquatic Ecology
5.2.1.1 The Impact of the Elevated Structures and the Stations area
1) Construction Phase

The construction activities especially the excavation and recle
and foundations to support the of the elevated and the stations or cons
transportation (such as cement, sand, stone, clay, etc.), is not expected to ce
on the aquatic ecosystem in the surface water. There are 19 surface wat
project route to cut through, however, the construction of the piers of the ele\
stations will not create any part of intrusion into the water. Thus, there is no ¢
surface water quality and ecological impact directly on the water except tr
located fromesurface water up to 50 meters, Lat Phrao 101 stations Kalantc
Luang BStation that may be affected by an increase in turbidity from soil er
excavations and reclamation. Also, surface water may be contaminated
construction equipment. The amount of turbidity and oil will block the light frc
water level, making phytoplankton photosynthesis less hence dissolved ox
phytoplankton is reduced. The expected impact is only temporary low in the
The construction area is limited only on the traffic island in the middle of the |
literature review of information suspended solids (2012) and analysis of to
(2013) from the surface water examples along the canal irfishete SaebPhre
Canal, Hua Mak RlamaKhanong Canal, Bangna Canal and Samrong Ca
suspended solids values ranged from 2.0 to 70.0 mg/l., which fall into low -
(<25-100 mg/l., Boyd, 1979) and does not impact the aquatic species (fish,
benthos). However, the total suspended solidD ftamath@[EnsSaem 276.0 t
870.0 mg/l which is relatively high. However, Saen Saeb Canal is loca
construction ataepdfaof elevated structures approximately 240 meters.

2) Operation Phase

Since a single track rail system to be run on the elevated struct
electricity. Thus, it does niotanetat ecology in the surface water especially th
that located awaytHemsurface water up to 50 meters, includidiStatoRhrao
Kalanton &teiuan Luang Ro 9 Station. These three stations would have was
from the toilets during the daytime activities such as ticketing, public rele
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communication, etc. approximately up to 10 people gear datoweEivatdic
meters/day (see details in section 4.2.1: surface water quality), the amount ©
happen will be treated by the wastewater treatment plant with the capacity o
ready-installed in all stations. The effluent quality, according to the Ministry
and Environment. "Standards Control Sewerage from some building types a
Volume 122 at 125 dated Dez@ibhed 29¢refore does not affect the ecology
water in the surface water.

5.2.1.2 The Impact on Depot and Park and Ride buildings
1) Construction Phase

Depot is located east of the Si lam junction nearby the surfac
(Khlet Canal), without the construction of any part of the structure intrud
however, it may beetfbgaat increase in turbidity from soil erosion during the
and cover of the areas which subject to contamination from oil used in cons
during Depot construction. The amount of turbidity and oil will partial block th
into the surface water. As a result, phytoplankton can photosynthesis less ¢
produced by phytoplankton is also reduced. The expected impact is only te
construction Phase.

2) Operation Phase

During the operation Phase, the amount of wastewater from tt
and wash dishermmanagement and control building, the restaurant, the sta
wastewater from washing and maintenance activities, approximately 142.6(
total (see details in Chapter 2). The amount of Westteatateneysjeims using
Onsite Treatment Plant which is a Septic - Anaerobic Filter and Contact Aer
capacity of 50 cubic meters/3 containers with a total volume of 150 cubic m
retention. Therdfenegstewater quality meets the "Standards Control sewerag
building types and sizes," according to the Ministry of thatmalr&agemtces ¢
published in Volume 122 at 125D dated December 29, 2003. The amount
discharge into the Khlet Canal is expected tonhguatimoaogiegy in the surface
water.

52.2 Terrestrial Ecology
5221 Forest resources
1. The Impact area of the Elevated Structures and the Stations
(1) Construction Phase

The construction of elevated structures and stétiens will
construction area of about eight meters wide on the traffic island of Lat Phra
Road and Theparak Road. Therefore, trees with a height of over 10 meters t
construction must be cut or removed. The area is also the location of a pile
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structure and stations. It is expected to have an impact on the loss of the ba
and vegetation is low because the trees are found along the sidewalks on b
of 4,571 trees (60 species) and the median of the road, with a total of 681 t
over 95% of the tteesityy, which has planted by humans (suchTab&mkaTecon
rosea Copper pBeéltophorum pterogaiMimie CheeseWisbonia schplaris
Mahoga8y acroplydad Cork Milngtonia hodtesisig and only 5% is the tree
itself under natural conditions. (su@aasaRemza@drg.) Mstaila Tamarind
(Pithecellobium)dulpebgiZiphus maujtaarth Tropical almienaigalia cajappa
etc.).

(2) Operation Phase

During the operation Phase, the impact is expected to have
on the ecosystem and disrupt plant communities along the project route. The
capacity to adapt to resist the changing environmental condition. In the large
plants will be less receive sun light because the sun light has obscured by tt
and stations. This makes the process of photosynthesis of plants for use
potential deteriorate.

2. The Impact on Depot
(1) Construction Phase

Due to the current conditions of the Depot construction at
land. Only plant shrubs and medium-sized tree cov@@atestitnsibeci@spat is
estimated that only some of the trees were cut down or move out of the con
trees removed will not affect the balance of the ecosystem and economic val
is low.

(2) Operation Phase

In the operation Phase, there will bempachdhgeoalance of
ecosystems and vegetation as a land4eapetdarhibecttees / shade by adding mor
space and trees medium - large andrgetetsidimvemamental plants. To repla
trees that may be cut or removed in the@senstruction P

53  Human Use Values
531 Land Use
53.1.1 The Impact of the Elevated Structures and the Stations area
1) Construction Phase

Since the construction area of elevated structures is approxin
wide on the traffic island. Therefore, it is expected to have a fair impact on [
to the current conditions in the land use is relatively intep$anofheicular, |
medium tieehigh density residential area or commercial area. The infrastruc
accounted for 90 percent while the empty space will be transformed into tF
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residential area. Thus, the expectednthpeettariosecttreqbroject, the route
will deviate from the median line to the pedestrian area hence the certain c
and some commercial area wilticbelrgatadastructure permanently. As the lar
patterns have not changed much compared to the use of land surroundir
commerdcialsiness, therefore, the impact is low.

2) Operation Phase

In the operation fftlaseoroject, patterns of land use along the f
route will be slightly changed from the current condition. As the ratio of curr
use in more than 90 percent cannot be expanded or changetthebigih as a |
density residential area, commercial/business zone, government institutions
Nonetheldsswhasteland at some point can be improved follow the regulation:
of Bangkok principle city plankismg (B81djaft of principle city plan of Samuty
could be converted into a residential, semi-commercial due to the conver
development projects that are good motivation and stimulus for the investn
especially around the Gtatgetgiently, the current land use pattern rfoght be in
development patterns to the residential and commercial area, such as apartn
large shopping center. office building or entertainment, etc., hence the impac

5.3.1.2 Impact on Depot Area and Park and Ride buildings
1) Construction Phase

The area of Depot is about 122 rais that necessary to convert
from partly bare land with a few shrubs covered into a five-story Depot buildir
story building of Samut Prakan highway district office building will be convert
building with an area of 39.9 rais. Thus, the impact is in the moderate to h
patterns will permanently change. However, due to changing land use patter
in many areas compared to the pattern of land use surrounding residential c
dense - medium.

2) Operation Phase

The Depot and Park & Ride located near the intersection of Srin
and Bang Na - Trat, Road with a combined area of afipscexpetedy Hedt thirais
land used surrounding the Depot and Park and Ride building are likely to ch
form because of the attraction of the Monoth#élaydterse YWatkerns of current
condition that account for the use of more Hlaas/@epseeasidential communi
and semi-commercial area or wasteland area/green space. Therefore, in cer
be expanded or changed according to regulations / specifications of Bar
Planning (2013) and the draft Samut Prakan Principle Citi Planning. It car
medium to high density residential communities - such as flats, apartment
housing, etc., or the commercial/trade or landmarks like government/state e
shopping mall, private hospitals, educational institution, office building or ente
thepositive impact is low to moderate.
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53.2 Transportation
53.2.1 The Impact of the Elevated Structures and the Stations area

1) Construction Phase
11) Since most of the construction activities will take place o
median on Lat Phrao Road, Srinagarindra Road, and Thepharak road, the i
accommodate traffic on the existing road network is expected to affect the &
jam as follows:

- Lat Phrao Road in Ratchada - Lat Phrao intersection to the He
with the traffic corridor of 30 meters wide with, the current six-lane (in boun
width of the traffic lanes is 3.25 m while the traffic island wide approximat
include the sidewalks both sides of the rdadiedss.shdwByithe tiwfethe
construction of the foundations and piers along the traffic Island of Lat Phra
for the construction site at least 7 m interval of approximately 500 meters anc
traffic lane for materials and equipment transportation or the ground drilling c
However, during the normal opdratitraffiodesies must be managedéy reduc
width of the traffic lanes from 3.25 meters/lane to 3.00 and 2.7%igweters/lane
53.2 - 2, which gives the ability to support high traffic volumes decrease. Th
moderate.

The construction at Bang Kapi intersection requoires the
Bang Kapi viaduct for constructing the pillar structures in tk®nseddienflyhe vi
the traffic must be sealed during the construction near the ramp of a viaduc
department store. As a result, local people cannot usethieeonattuctiddaavever
the other site will operate by the middle of the viaduct. By demolishing the \
on each side so that the user can use the waeluatluthérasonaly one lane on
each side, which allows traffic flow to a certain extent only. As a result, the il
medium - high.

- Srinagarindra  Road South-Lumsali Intersection to Phatthat
intersection, the traffic corridor widshwsd@0mitietihe current six-lanesyin bounc
bound). The width of the traffic lanegrsff845landhwide approximately #.00 mete
the sidewalks on both sides of the reatheBgahstrtiction of the foundasions and
along the traffic island require theitecaistea&iiimeter interval of approximately 5
meters per section. As a result, theeeomatstictiolate at least one additemal lane
in materials, equipment or the volumsaf texegpat&tion during the night. In n
operation Bgbe traffic would have to manage as aldtaifed] fandgement on
Srinagarindra Road at South-LumsaiHatdraeakan totersection as well as a st
management traffic plan on Lat Phrao Road

- Srinagarindra Road From Rama 9 intersection to Bang Na
intersection with the traffic corridor of 40 meters wide with the curartt eight I:
bound) width of 3.50 meters and a pedestrian lane on both sidégud the roac
532 - 3. During the construction of the fourtaadmsgahe faffic island of Srinagal
Road, it is necessary to isolate thitgecanigasttiomsnterval or approximately 500
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per section. Consequently, the construction site of one more lane will be us
equipment or the excavated ground transportation during the night. In n
necessary to manage a number of traffic lanes as the current conditions. By
the lane down from 3.50 m/ traffic lane to 3.AS enrwalfit; taresurface traffic aff
thereduction has the total width of 12.60 meters/direction four lartbe per dire
current conditions. Nonetheless, the ability to accommodate maximum traffi
as showaigine 53.2 - 4. Thus, the impact is moderate.

Souwe Y SN = - . =" - & X A a4

Source : Office of Transport and Traffic Poli@gland Planni

Figure 5.3.2 - 1 Existing of traffic management on 3-lane Lat Phrao Road (2.75-3.00 m/lane)

Source : Office of Transport and Traffic Poli@gland

Figure 5.3.2-2 Existing of traffic management during the construction on 3-lane Lat Phrao Road (2.75-3.00 m/lane)
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Source : Office of Transport and Traffic Poli@@lanc
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Figure 5.3.2 - 3 The pattern of traffic management on 8-lane road (3.50 m/lane)
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Figure 5.3.2 - 4 The pattern of traffic management during the construction on 8-lane road
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- Theparak Road at Sri Thepa intetgeSaomrong Pu Chao Samin
Phrai intersection with the traffic coetieler wid@3with six traffic lanes (in bound
bound). The width of the traffic lanas iartl=devedilks sitelmdtthe road as shown
InFigure 532 - 5. During the construction of the foundations and piers along the
Theparak Road, it is necessary to isolate the construction site at least
approximately 500 meters per section. Consequently, the construction site c
be used in materials and equipment or the excavated ground transportatior
normal hours, it is necessary to manage a number of traffic lanes as the ¢
reducing the width of the lane down from 3 traffic lanes per direction to .
direction. As a result, the surface traffic after the reduction has the ft«
meters/direction. Nonetheless, the ability to accommodate maximum traffic v
shownfigure 5.3.2 - 6. Thus, the impact is high.

1.2) Due to the materials, construction egergnienbenaskd in
construction will transport through thdlraadrediatoPhrao Road, Srinagarindra R
Theparak Road The impact on the retegvedad thetveaik may be a major cause
pavement damaged or deteriorated fasteDihangetiee cormahB&beasah the
road network, including the Lat PhraodRedb i indggparak Road and surround
may not be impacted by the loss of feuee dragffiatiserto the elevated structure ar
train station will be constructed dante Trafrauisiber of traffic lanes inveilich direc
be the as the original during the opdoatere R lasee may have a direct impact ot
conditions on the road network as a \wlyolexilbliehdnidpave less traffic conges
especially during the morning rush(@sy) @naleteefiing rush hour (1664 to 19:0
Because there are people who use thdavad@aneddoeasing the Monorail and [
transportation increasingly. Since,pibrtech inentesss pasappgeasnately 247 874
passengers/day during its 2@pE@aiibwilhbe increased to more than 838,000 peoy
the year 208@s, it is an alternative routechanthiecrantde road network.

1.B The impact on the accidents in theezotishtustight axccur from
theactivities of the construction could estusecamstcoction workers who commute
unorganized materials storing mightystetadithevaikekain and out the project are:
may be the cause of the accident, thineebidlesAséie problem of accidents cau
vehicles used for transport constrydools,neafeipatent and workers éwed so on
project entered the construction area by dhéheonstmuatidical line extending towar
other. The tools, equipment, and mago#ierasonsttuction equipment will be sto
the provided space and moving by trdc&tonight tagke the problem of increased
from vehicles. Implementation of the petjeetdrasimad the exact route. It assess
impact of increased traffic from vehielegetiongjor |
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Figure 5.3.2 - 5 The pattern of traffic management on 6-lane road (3.50 m/lane)
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Figure 5.3.2 - 6 The pattern of traffic management during the construction on 4-lane road
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2) Operation Phase

During the normal operatiofitiehasad network (Lat Phrao Ro:
Srinagarindra Road, Theparak Roadyraad swayonoting impacted by the loss ¢
original surface traffic due to the slevatette&ruchin station will be corestructed ¢
traffic island. The number of traffic treesion eslttbe the as the original during
operation Phase. However, there may tiawe @iatfrectongizons on the road netwa
a whole which highly flexible, or haoadessidrafiispecially during the nrorning ru
(7:00 to DY and evening rush hour (16260 Bet8udée there are people who use
road and some have turned to using tipeibioriadpeanmthtion increasingly. Since,
be transported in mass passengers, Ap@rbxiassatged/day during its operatior
year 2019 and will be increased to nibeetEe/d@2 j00the year 2049, Thus, it
alternative route for the traveler on tle¢wentre road n

5.3.2.2 Impact on Depot Area and Park and Ride buildings
1) Construction Phase

The construction of Depot and Park and Ride buildings will L
road network for transport construction materials, equipment/machinery to b
and park and ride construction. As a result, the existing roaddednorktmight
faster than the normal Phase. However, it will not impact the ability to acco
the road network due to the Depot and park and ride building construction &
on the traffic island and the existing road network.

2) Operation Phase

In operation Phase, tisexpeptdd to have the volume of traffic or
existing road network from the employee commute. It is expected that there
traffic volume because the employees can access directly to the depot by us
Consequently, the traffic volume fremegbesasal @far will be reduced. Also, the
and ride building is expected to reduce the use of personal cars for the comr
passenger can take a train into the city without affecting the overall traffic.
impact is low to moderate.

53.3 Public Utilities and Infrastructure
53.3.1 The Impact of the Elevated Structures and the Stations area

The construction of elevated structures with the total distance o
and 23 stations may have a negative impact on public utilities and infrastru
Kapi viaduct as described below:

1) Construction Phase The impact of the relocation of public utilities ar
ifrastructure as follows:

11) The relocation of waterworks system (The Metropolitan
Authority) along the traffic island and along the two sidewalks across the str
Phase is consists of Lat Phrao Road and Srinagarindra Road with the total le
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12) The relocation of high voltage towers/wires/ electrical equ
Metropolitan Electricity Authority) along the sideS hdgédrittohao @t Thepar
Road, and Pu Chao Saming Phrai Road in a total of 440 towers.

1.B The relocation of utilities (Department of Highways) alor
sides and in the center of traffic island of Lat Phrao Road, Srinagarindra Ro:
Pu Chao Saming Phrai Road can be summarized as follows:

a) The reinforced concrete cuhle@DB8iz20Mm. in total
3300 meters
b) The lighting poles (two pairs of legs luminaire) of 820 po

14) The relocation of landénasantenna Size 9 - D4 ", 12 - D4'
D4 " (TOT Public Company Limited) along the sides of Srinagarindra Road
total length of 2,700 meters.

15 The relocation of communication cables - fiber optic con
lines - copper wires and conduits (CAT Telecom Public Company Limited ())
Phrao Road, Srinagarindra Road, and Theparak Road with a total length of 1

1.6 The relocation communication line - optical fiber and con
cable - copper wires and conduits (TOT Public Company Limited) along th
Road, Srinagarindra Road, and Theparak Road with a total length of 11,700

1.¥ The relocation of pipelines, oil and gas companies, Fuel F
Transportation Company Limited and the PTT Public CBhygitdrgnakanited,
intersection that the project route will be used the space in the traffic medi
Road for the construction. The area is also overlapped with the tbenstructic
tunnghePhatthanakan and Srinagarindra intersection. As a result, the oil and
intersection require the relocation of such a |émihpp&8inextarsd 30 meters o
gas pipelines, as well.

18) The Bang Kapi vidugkok Metropdbsiiegsa bridge, car
traffic has surfaced asphalt concrete. The exits of the bridge are on Lat Phr:
Road and the level crossing at the junctiaauod tBeragdPimdra Road. The impact
construction Phase of the yellow line in the area of the relocation elevated
frontheMall Bangkapi between km. 8 + 200 to 9 + 007. The total distance is 8
1,820 meters long bridges.

2) QOperation Phase

In the operation Phase, there may be a positive impact on the
utility system and infrastructure as the area along the project route will incree
and infrastructure such as lighting systems, water supply systems, telecom
impact of the power of the electric drive system on the erhatcamsystiand tr
powerdyythe rail power supply (Power Rails) with voltage DC 1,500 Volt frc
drive systems (Traction Power Substation - TPS) for supplying electricity to
(monorail). The rail power supply is mounted on both sides of the rails along
within the garage for maintenance (Depot) rail power supply to electric volta
directly from a power station to drive the power supply system that powered
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conditioning, motors, and lighting system inside the train, etc. The electricity
rail station to the Negative Bus Powd&tdDetteeysiethe train system that inst
thepower system follestandards and control the electric field and ntiagnetic fie
maximum safety, to meet the requirements of the WHO (World Health Organ
a maximum level of electric and the magnetic field generated by lihe powe
people can safely, so totbeeleetsemagnetic emissions and the noise from tr
supply in the drive train, the design of the electrical installation requiren
Electromagnetic Compactibility (EMC) Standardn (IEC 6100).

53.3.2 Impact on Depot Area and Park and Ride buildings

1) Construction Phase and Operation Phase
The Depot and Park and Ride building construction in bott
Phase and operation Phase will not relocate any infrastructure and utilities. T
the utilities and infrastructure.

53.4 Water Drainage Hydrology and Flood Prevention
53.4.1 The Impact of the Elevated Structures and the Stations area
1) Construction Phase

It is expected the constthe@ilmvaibd structures and the statio
will not disrupt the natural flow oftiesteistirmgmcondition since there is no stru
intruded in the surface waktmwedszsit is expected to have obstructed water fl
due to the construction of the elevated structures and stations require the
about eight meters wide on the traffic island especially in some sections of tr
that drainage the water storm trough in the middle of the road. In addition, a
theflow of water into the sewer system, waste materials such as debris
/clay/sand etc that put piles of construction materials. Or place againt a solid
the boundary of the construction area. This may obstruct the flow of rainwe
road surface and then flow into the sewer drainage. Therefore, the potential 1
surface along the construction area of the project could occur.

2) Operation Phase

In operation Phase, lkdsodyparno change of the surface drair
on the roads along the project route as follows:

21) The elevated structures in the total distance of approx
kilometers consists of the precast concrete box beam structure. As the sur
structure superimposed on the existing road surface, therefore, there will nof
surface water drainage but still capatbleseweirfiomgainstormthathantce
offlooding. Thus, the impact is low.

22) The 23 stations, 26 meters wide and 120 meters long wit|
of 2,835 square meters station superimposed over the existing road surface
drainage surface reduced due to thedtbairticte stetson roof still receive the rair
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as not very different from the pre-existing projects. The rainwater will flow tl
collect rainwater meadutiigneters before entering the reservoir in the traffic

flows through the pip® S@emeters into the drainage system along the train s
the impact low

53.4.2 Impact on Depot Area and Park and Ride buildings

1) Construction Phase

The Depot, located east of the Si lam junction, will not expec
surface water hydrology and the drainage. The current conditions of constru
land which including the construction of a five-floor Depot which will store t
materials to be used in thEherapgotoper storage may obstruct the flow of wal
heavy rain. However, it will not flood due to the overflow from Khet Canal wh
the construction area. Futtieratoral, water body, with the ability tbdully dra
flooding is also located on the north side of the construction area.

For tikdhet Canal and\B&again charge of the Department o
Drainage and Sewerage, Bangkok and is the main drainage, flood preventi
East of Bangkok. There are restrictions that prevent water obstacles from ar
the water of Bangkok if the water way is changed from the original size of we
squeezing the water. This will cause a back water upstream.

The calculation and design of the drainage prejreaireagethe D
area designed the intensity of the rain (l) on the return Phase of 5 years, as
(Uditch) is designed to have the intensity of the rain (I) to rétutime Riease of ]
capacity for receiving rain water in three hours. Therefore, the assessme
sediment trap in the construction Phase of the project in the Depot will adjus:
rain return Phase of 10 years in accordance with the design of the U-ditch s
follows;

The drainage rate before construction - construction Phase pi

The guidelines for calculation and design of the project dra
rainfall chart amounts and intensity of rain in Bangkok. The pond water is us
rate of the highest incidence of rainfall Phases (Return Phase) 10 years,
Rational Method follows.

The calculation of rain storm that overflows in the areas.

Q = 0278 CIA
where Q = The flow rate of the water (m/s)
C = The overflow coefficient of the area

I
A

The rainfall intensity (mm/hour)
Drainagesdga (
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where

- The overflow coefficient (C) of the area before théstium&tanetion w
land is set C = 0.30 and the coefficient of overflow in the aneRthsegthe co
area that has been excavated at the Depot is set C = 0.40.

- The Depot area (A) of 194,400 square meters, or 0.1944 square K

- The rainfall intensity (I) will use, a 10-year Phase of rainfall ini
Bangkok that is 86.8 mm/houia@xde$tiadwh in

- The flow of water before the construction =1.407 m/ sec

The flow of water in the construction Phase =1.876 m/sec
A dampening water to temporarily sediment trap, about 3 hours
The amount of water in the pre-constrlifion608Q x 3

= 15,195.6 cubic meters
Amount of water in the construction Phé%ex 6G8 x 3

= 20,260.8 cubic meters

So the difference the amount of water is required to delay the
discharging into the public trough body was 5065.2 cubic meters.

In the operation Phase, the project has created delay pond on tt
the two ponds with a total capacity of 21,339 cubic meters and the construc
dig a temporary pit emptying areas such capddi@utntdasetbamtd tbeeive
rain water duhiecpnstruction. Before being released into the Khlet Canal ar
along with the construction of a temporary conduit for the water from the Def
trap sediment and drain water from the pond into the public ditch.

Table 5.3.4-1 Rainfall (mm.), Rainfall Intensities (mm./hr) and Return Period of Rainfall in

Bangkok.
Return Period
Period 5 10 15 30 1 . 2 . 6 . 12 . 24
(Year)
) 113 20.2 25.0 425 58.7 724 85.8 90.0 93.6
(1355) | (12L1) (99.8) (84.9) (58.7) (36.2) (14.3) (7.5) (3.9)
5 141 24.3 317 54.3 76.0 95.0 114.0 120.0 1224
(1689) | (1520) | (126.7) | (108.6) (76.0) (475) (19.0) (10.0) (5.1)
] 149 26.9 33.7 58.0 815 102.2 123.0 129.6 1344
(1783) | (1614) | (1349 | (1159 (815) (51.1) (20.5) (10.8) (5.6)
10 15.7 28.4 35.7 61.5 86.8 109.2 132.0 139.2 144.0
(188.3) | (170.2) | (1427) | (1229 (86.8) (54.6) (22.0) (11.6) (6.0)
1 171 31.0 39.2 67.9 96.5 1224 149.4 157.2 163.2
(2049) | (1859) | (156.9) | (1357) (96.5) (61.2) (24.9) (13.1) (6.8)

Remark : Rainfall Intensities (mm/hour)
Source : Meteorological Department
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2) Operation Phase

The Depot located east of the Si lam junctioat EEnakar the k
the district of Bangkok and part of the Depotha®asaciCGasav@ang)Na Can:
Branch and some part into are cross a bit into Samut Prakarn province.
borderline Bangkok and Samut Prakran. Therefore, it is necessary to diver
/Bang Na canal Along the side of the depot, and then return the water to the
The informatitmesize of the original Sarai /Bang Na canal weesuolggséat from
flood protection and drainage east of Bangkok. Using cutting the water of the
Na area most projects. Consideration will be converted to the form of water s
the flow rate through teetmpakarea being considered which sets the coeffici
nondining canal. The slope and the water flat for the catchment level, the esti

For tikdhet Canal and Bang islen Chaede of the Department o
Drainage and Sewerage, Bangkok and is the main drainage, flood preventi
east of Bangkok. There are restrictions that prevent water obstacles from ar
the water of Bangkok if the waterway is changed from the original size of wa
squeezing the water. This will cause a back water upstream.

The water from soil and liquidity requirements set found that
drain about 11 cubic meters/second. For the provision of a canal to divert i
cross but as canal lining, so the coefficients of the canal will change. The w
The new canal linings can be found in water about 20 cubic meters/second, \
change on the water line from the water to the side of the building until the ¢
then converge back into the original waterway.

54 Quality of Life value
54.1 Socio-Economic

The construction of the yellow line will impact the socio-economic cond
construction Phase and operation Phase of the project. The impacts are ex
the community and people living in areas along the project route. The genere
road network and surrounding area Depot that covers both the positive a
follows:

1)  Construction Phase

1.1 The positive impact on the community economy is low Becal
construction Phase with the construction workers and skilled workers who
circulation of currency. During the construction Phase of approximately 48 r
cash flow into the economy, the community.

12) The impact on the conflict between pedestrians pass - on the r
the local community or the public employees and construction workers will ra
never happen. Since most of the construction will carry out in the traffic medi
Road, Srinagarindra Road, and Theparak Road in marginal areas where th
Therefore, the staff or construction workers will rarely make contact or interac
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the road network within the local community or the public. Moreover, the p
contractors to build the worker shelters located approximately 5 kilometers a
route and reserve the vehicles for the employees commute from the shuttle
sites during the working hours.

13) There are the impact on annoyance and inconvenience of ped
on the road network or the adjacent area that urgent to resolve or minimize
therelocation of buildings/obstacles in the way, the dirty from dust blowing,
construction, the noise from the machinery and construction equipment.
equipment or materials in the construction and air pollution from traffic jams ¢

14 The impact on the existing commercials area in the consl
especially in the construction of the station that may obstruct or block the ¢
businesses such as cargo transporting, dust pollution, difficulties for the
obscured and lack of privacy, lack of customer etc. As a result, the numbe
income from operations will be reduced. Thus, the construction cfdime statior
the medium - high.

2)  Operation Phase

2.1) The positive impact on economic conditionssofsti@icdoertanit
the increase in hiring skilled workers with knowledge and skills.

2.2 The impact on the value of the land, due to the development
contribute to the convenience of travel which is the significant motivation ar
investment of the train station twesaadiAtso, the impact of changes in lan
patterns, for example the bare land that has not been exploited and low
district may change to the residential medium density, such as condominiun
etc., or the semi-commercial residential in density neighborhood commer
buildings such as offices, mega shopping centers, entertainment venues. It is
land in the area surrounding the train station and the Depot increase the valu

2.8 Since the rail system is a monorail system that does not c
pollutiorhehigh noise level, and vibration. The system also assists to flow tt
conditions as an alternative of travel choice besides the bus or taxi and n
personal vehicles. Therefore, the impact on quality of life of residents living n
or the pedestrians on the road network is the medium positive impact that e
of life, such as reducing the travel time, reducitigettheedterss ifrprove the
mental health of people along the prdjeutilcaisdoincrease the income fro
employment growth and reduce the use of energy (fuel) that cause pollutio
travel costs, and so on.

24) The impact on the existing businesses.

a) The small businesses and commercial buildings nearby s
the parking space but required to front store for the business will be the gro
have a moderate negative impact because the structure of the pillars of the
be permanently obfuscated the front of business. As a result, tiesprestomers
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signs and advertising boards. This impacts the number of customers who
hence it is expected income from operations is reduced.

b) Large business establishments along the rail system &
somewhat to get a positive impact are a real estate, large shopping centers
entertainment complex, etc., due to various businesses will do more quickly ¢

25) Since the project will carry out in the traffic median area of Le
SrinagdraRoad, and Theparak Road. Also, the current communities on both
are separated by an existing road network and the communities on both si
communicate and interact with each other by the flyover connecting intermitte
Monorail system including the local train station will install the escalator or a
connect communities on both sides of the road. Thus, it does not impact
communities on both sides of the road.

54.2 Property Compensation
1) In case without the project
No compensation for property
2) In case with the project

(1) Pre- Construction Phase

Due to the construction of the Bangkok Mass Transit Yellow Li
Phrao-Samrong, Section from Bangkok to Samut Prakan with the connecti
MRT Ratchada - Lat Phrao Road and end at Pu Chao Saming Phrai roac
monorail that constructs elevated structure throughout the project route rur
median with a distance of approximate\h8@r&jenrneterssthtion with a total of -
stations and one depot located near the area Si ltohstatitersadfame raf
Srinagarindra and Bang Na - Trat Road. In the development of the project v
land that must be expropriated and compensation for damages. The detaile
expropriation and compensation are as follows:

The project route construction area is a monorail that constr
structure throughout the project route runs along the traffic median of
Srinagarindra Road, and Theparak Road. with a distance of approximately
not to be expropriated except in the Budonh aaagSi & am ande&ndh
intersection. The extension line in the future (Samrong Station) need to adj
construction area where the expropriation of 64 parcels total area of 3 Rai
wah, a total compensatiod,@88,8a0t that divided into 106,768,500 Baht comp
for land and 46.32 million baht compensation for buildings. The impact
summarized as follows:

- There are 24 land parcels (37.5 percent) that expropriated a who!

- There are 10 parcels of land (15.63 percent) that expropriated, t
less than 25 square wahs.
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- There are 30 parcels of land (46.87 per cent) that expropriated ¢
area more than 25 square wahs.

- There are four buildings, two business beidivutiag, apahdon
abandedwarehouse.

The MRT stations construction area: The Bangkok Mass Transit Y
Lat Phrao-Samrong Section consists of 23 stations namely Ratchada Station
Chai 4 station, Lat Phrao 74 Raion33 stations, Mahat Thai statidits, Lat P
stations, Bang Kapi station, Lam Sali station, Si Kritha station, Phatthane
station, Si Nut station, Srinagarindra 38 station, Suan Luang Ro 9 station, S
Station, Si Bearing station, Si Dhepsast@atios] Thipphawan station, Sri Sur
station were expropriated 274 parcels total area of 27rai 3 ngan 161.8 sqt
compensatidndid6, 736 B4l that dividethawod compensation. 1,041,491,350
and buildings compdiagafidh,000 balmhpHwe on each isatotemarized below.

- There are 57 parcle of land (20.80 percent) that expropriated a v

- There 8 ¢arcels of |&nlAdercent) that expropriated, then the spa
less than 25 square wahs.

- There &t# parcels of 14848 per cent) that expropriated and then
the area more than 25 square wabhs.

- There are 137 buildings, 33 for residential buildings, 32 houses
1@ commercial building which divided into 85 commercial and shop, a mark
stations, a hospital, 7 garages, a parking garage, two warehouses.ig-or the r
abandon building, a billboard, and a toilet.

The Depot: the Yellow Line Project require a Depot located in the
lam station at Srinagarindra and Bang Na - Trat intersection with the total ar
square wahs, an area of 48 parcels. the total compeihsditiothvode®i8,008,4
505,437,500 baht for the land compensation and 17,570,950 baht for the bu
The impact assessment on the parcels can be summarized as follows:

- Thersl4 parcels of l&rtddercent) that expropriated a whole parcel.

- There arparcels of [a88ider cent) that expropriated and then left
area more than 25 square wahs.

- There are 17 buildings that are expropriated including 14 hous
and two factories.

The Section overall construction of the Bangkok Mass Transit Ye
Lat Phrao-Samrong. There are 386 parcels of land were expropriated rest
rais 2 ngan 41.1 square wahs. The total compensation is 5,404,451,156 B
land compensation. 4,729,574,421 Baht and buildings compensation impac
the conversion can be summarized below.

- Thersl25 parcels of 13388 percent) that expropriated a whole parce

- There 40& parcels of |ang per cent) that expropriated dnd then
the area less than 25 square wahs.
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- There 45& parcels of |ahed per cent) that expropriated and then
the area more than 25 square wahs of the land used for the construction of 1
158uilding

The construction of the project needs to be expropriated the corr
for 386 parcels of land value appraisal of land parcel from 2012 to 201
Department, Ministry of Finance up to 1653 million baht as well as a buildin
158 units valued at 519 million baht therefore the impact assessment of lar
relocation of buildings out of the zone could significant impact the economy
Impede the construction and operation projects. However, since the project is
valuation allowance using the actual price that traded on the market. Toget
guidelines under the Expropriation Act of 1987, the Ministry of Transport (2
times higher than the appraised value of the Treasury Department and the
value of the building in 2013 set by the Association of Valuers of more than
including the opportunity cost to the merchant to the expropriation appropria
Therefore, it is estimated that the impact caused by the expropriation and
construction of the project. The impact on the acceptable level.

(2) Operation Phase
There is no impact in terms of compensation for property due tc
property will continue to be completed before the construction project.

54.3 Public health and health
1) Construction Phase

(1) Health problems

The project could potentially impact the adjacent communities t
area. The health problems that affected this group from the construction act
including illnesses, especially respiratory disease from the dusty air, the c
foreign workers, the problem of noise from the construction. In addition, th
worker community in the area may also affect the ability to provide health s
local health departments must rise the responsibility for providing medical ca

(2) Solid waste/wastewater problem

The solid waste from activities in the workers shelters including
and waste water from washing and bthereastivitigsaoper the management of
waste generated, these wastes can be a breeding ground for germs and dis
to the community.hsas fpotential leaching into nearby water sources can ca
However, it is erpedtave slightly impact due to the short time impact in a c
Phase only.

(3) Environmental issues and the spread of disease.

This issue is caused by the community of construction workers,
water - water used, toilet, waste disposal, flies and animal-borne diseases
internal management in worker shelter were no sanitary and hygienic habits
of diseases such as cholera, diarrhea, and dysentery, food poisoning. Accc
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patients, the epidemiological surveillance of public health agencies in the pr
diarrheal disease is the first priority for surveillance primacy while the se
poisoning, which is caused by the lack of sanitary. The contractor must su
clean water to workers adequately as well asa@rjeenetherammkensal sanitation
construction shelter worker area to hygienically clean the leftovers of a me
residues remaining.

(4) Issues of adequate health facilities and medical personnel.

The current state of public health in Bangkok and SamtitePrakan |
number of health facilities and medical staff provide adequate support to tf
surrounding area and can access to the whblevieadth) fendoastruction activiti
may need to get more health care and medical services, if the contractor c
prepare hospitals and medical personnel outside the area to acdommoda
workers. The groups that risk being affected are the people who live in the
areas. Considering the overall impact on public health and the health effi
prevented by managing environmental sanitation in the area of constructiol
provide adequate first aid tools, and given the proper procedures iheghe work
impact is low.

2) Operation Phase

(1) Health Problems

The monorail that runs on the elevated 13 - 23 meters high from 1
will be no ventilation of air pollution during the operation Phase. The impact «
by pollution from the exhaust of the vehicle on the road network. The pollu
matter, carbon monoxide and the accumulation of air pollution because the
stories high building which is lined on both sides of the road. Although there
train station and the building approximately 4 meters, as an aredevith poo
negative impact is moderatat @eadgues affecting health problem (respiraton
and vulnerable groups will be affected along the route. Because air pollution
than that occur in construction Phase excepted for those who live in comme
have to pay extra extension for health monitoring.

(2) Solid waste/Wastewater Problem

In the operation Phase, the project will provide sufficient trash car
e@rate wet waste and dry seaséentgarbage from passengers ankestation
project is established the wastéocibieecttevant authorities ¢chewaste
collection for disposal of the waste/hazardous. Also, the waste collection p
container with the lid closed, stored in a waste storage building before sendil
licensed by the department to the treatment of hazardous waste disposal. |
occurs in each station, the project will provide adequate toilets and insta
treatment. Thus, the impact is low.
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(3) Environmental issues and the spread of disease.

The project will manage the sanitation stations in the Depots. By
management and waste water, to prevent a further spread of the insect-bol
dengue, diarrhea, food poisoning and so on.

(4) Issues of adequate health facilities and medical personnel.

The development project is an alternative for the people of Bang
Prakarn province to increase the use of electricity or public tranisport for
commute, comfortable and faster, etc. If considered overview of traffic condi
will help in case of moving or transporting sick people from different locati
hospitals quickly, convenience and can receive medical treatment immediate
of life. Thus, the positive impact is moderate.

54.4  Occupational health and safety
1) Construction Phase

The construction activities during the construction Phase, which are qui
leveling the reclamation area, excavation, laying the foundation and cor
structures. Some activities require the use of heavy equipment which contr
accidents from working or a worker in a construction area. The main cause
negligence or unsafe as not working properly, inexpert in the use of machi
careless or unsafe equipment from malfunctioning or from unorganized mate
therespiratory illness that is caused by exposure tihebhstratsut fearing
problems that are caused by the use of noisy machines, which work as a c
personal protective equipment such as dust masks safety shoes, safety glas
onAs well as safety requirements when working with materials / equipme
activities at risk and the need for workers to know how to use, how to trea
correctly. Also within the construction area, the authorities must provide the
The staff can initially aid correctly and prevention of various diseases contrc
the disease and the spread of dangerous diseases among construction w
provide a vehicle to be used to transptre edeerdk.injured by accidents fro
construction activities to the nearest health facilities. And because a large co
construction has to be transported/moving equipment and construction mate
day. Therefore, the probability of an accident on the road construction is rel
project must establish measures in the traffic system including the creation c
road to the construction of a Depot for minimally disturbed communities ir
transporting the materials/equipment, and control drive speed regulatory g
strictly defined.

2) Operation Phase

As for the security issues due to unforeseen emergencies such as f
derailed when entering the station platform, the chance to occur is slim or r
The project develapeeslib prepare equipment/tools or safety personnel to me
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standards, such as NFPA-National Fire Protection Association, etc. and mor
As well as be prepared to coordinate with the relevant authorities in case of
as the National Police Agency, Office of Disaster Prevention and Mitigatic
affiliated with government agencies, Department of Disaster Prevention and
Interior. Thus, the negative impact is low

545 Historical Site and Archaeology
54.5.1 The Impact of the Elevated Structures and the Stations area
1) Construction Phase

In the construction of elevated structures and stations will be n
on the loss or relocation of history and archeology due to the construction a
most of the traffic island in the middle of the road network. However, the e
related i®@community landmarks within 500 meters of the project route, incl
Christ Christenn@dr?hrao Temple, Suan Luang Christendom, Hidayatul Islar
Sakae), Kulabthip Temple, Rum Nimit Bangkok Christendom, Futhulbari M
mosque (Heu Mak Yai), Christendom of God in Bangkok, Darius Salam N
Christend@&dt Al Somers mosque, Khom Temple (Kajon Siri), Darul Amin
Temple, Udomsuk Sri Pharak Samut Christendom Sumrong Christendom
Temple, and Pu Chao Saming Phrai shiileé.45-dheiNriaking into consideration
iIssues such as the impact of the dirt from blowing the dust, the noise vibratic
ofaccess - as follows.

11) The spread of dust of construction activities, almost all the
not exceed air quality standards announced by the General Directorate of |
No. 24 of 2003 (<0.330 mg / m?3), thus there is no causing damage or dirt «
accesdthe historical and archeological landmarks related to the communitie:
radius of up to 50 meters.

12) The noise level of construction activities revealed that the
from activities eight hours will be in the range of 65.5 to 91.6 dB (A) when
levebfthe construction of eight hours, noise level average 24 hours will be in
to 86.8 dB (A). Cthepidgect details found that in sensitive areas along the p
within 30 meters from the center line of the route, most of the landavas alre:
the projethus, only the small vulnerable areeediifiush@&npaatt is moderate.
As for the nuisance or disturbance to access or leaning visit of the histori
landmarks related to the community, located in a radius of fewer than 50 me
of noise (2 places) that are Suan Luang Christendom and Fut Hut Bari Mosq

13) The predicted vibration from the construction found that tl
source in the community and sensitive areas along the route most are less |
less than 0.012 inches/second, which humans sense cannot feel or no poss
impact. There is no impact on the damage of the buildings or structures of a
Luang church that located at a distance from the center line of route 24.9
vibration of 3.152 mm/sec. or 0.124 inches/second, which is in the range
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nuisance if ongoing continuously and a range of vibrations that interfere w
buildings. The impact on the structures and the buildings are in a range tha

damage caused to the buildings or architectural structure.

Table 545-1

center line of project)

Archeological landmarks related to the community (radius 50 meters from

Important place

Distance from project route (m)

Remark

1. House of Christ Christendo

450 m (north and east dirg

2. Lat Phrao Temple

500 m (north direction)

Built in 1870

3. Lat Phrao Lutheran Christe

20 m (south direction)

4, Hidayatun Islam DaoinB8aka

420 m (south direction)

Built in 1952

5 WaMae Phra Kularb Tip (Ma
Mystica Church)

100 m (south direction)

Built in 1998

6. Ruam Nimit Bangkok Chris

200 m (north direction)

Built in 1990

1. Fatthullbalee Mosque

20 m (east direction)

8. The Church of God in
Bangkok/District6

250 m (east direction)

9. Jamiul Idhard Mosque (Hué

250 m (north direction)

10. Darissalosque

150 m (south direction)

11. Nam Phrathai Christian Ck

470 m (south direction)

12. CarissaMosque

400 m (west direction)

13. An Latisom Mosque

400 m (southwest directio

14, Kom Temple (Khajonsiri)

220 m (southwest directio

Built in 1849

15. Darul Amin Mosque

110 m (west direction)

16. Si lam Temple

140 m (west direction)

Built in 1974

17. Udom Suk Si Pha Rak Ch
Christendom

310 m (southwest directio

18. Samrong Lutheran Christe

350 m (northwest directior

19. Dan Samrong Temple

290 m (northwest directior

14) Obstructing convenient access to religious places or landr
relevant to the community of people who visit and learn or who practice r
religious rituals (such as charity/alms offer, dharma hearing, funeral, prayer

seeking the quiet place.

(1)Darius Salam Mosque is located near the Hua M
Srinagarindra Road, Bang Kapi, Bangkok, that away fro

approximately 400 meters.

(2)Al AIE Ti Som Mosque is located near Khlong Phra Khe
Soi 43, Sukhumvit Road, Suan Luang, Bangkok, that a

route in approximately 400 meters.
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(3)KlomTemple (Kajon Siri) is located, near Old Phra Kha
Sukumvit Road, Suan Luang, Bangkok, that away from
approximately 200 meters.

(4)Darul Amin Mosque is located near Chum Sakol Canal
Srinagarindra Road, Bangkok that away from the
approximately 110 meters.

(5)Si lam Temple is located on Bang Na - Trat Road, Bar
that away from the route in approximately 140 meters.
(6)The Udomsuk Sripharak Samut Prakarn Christendom
Udom Suk 52, Muang Samut Prakarn that away from

approximately 310 meters.

(7)The Samrong Christendom is located on Sukhumuvit |
Samrong sub-district, Muang Samut Prakan that away fi
in approximately 350 meters.

(8)Dan Samrong Temple is located near Sumrong canal S
North Samrong sub-district, Muang Samut Prakan that ¢
route in approximately 290 meters.

2) Operation Phase

In the operation Phase is not expected to cause any impact. T
archeological landmarks related to the community may have a positive
convenience and rapidity of travel of those who want to learn or to enter into
other seeking a peaceful place to. practice, etc. as well as to promote
archeological landmarks related to the communities along the project route fc

54.5.2 Impact on Depot Area and Park and Ride buildings

The Depot and park & ride buildings In the construction Phase ani
will not affect historical and archeological landmarks related to the commun
no place within a radius of 500 meters is located.

54.6 Aesthetics and Tourism
54.6.1 The Impact area of the Elevated Structures and the Stations
1) Construction Phase

The construction of elevated structures and stations generally
vista in low level. Since along the sides of the elevated structure and Skytre
city that is home to commercial, residential, semBstonie®reisidantisd building,
thewasteland area with weeds / grass / treghendilllhge viapartment house.
government/state organizations, religious communities etc. The only importa
parts of the trail project will havergromiaiqueace in the history / culture or bu
with valuable and prominent location within the zone of influence would h
scenes or up to 50 meters from the path that are two places, Lat Phrao cht
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Fut Hulbari mosque (20 meters), so the impact is moderate in the overshado
height or appearance of a conflict within the elements of the scenery.

2) Operation Phase

In the operation Phase is not expected to affect the city viste
elevated structure and the station since most are located on the traffic island
The reasons are technical support.

2.1 Case 1 (the elevated structures) before the project, alor
island, consists of the open spaces with rows of medidhewadutceesarthierubs
intersections, utility poles, etc. Considering the diftbectytenspédis@ganized
power line and towers, poles, high voltage thenadissiavdingse intersections c
vehicles passimoiine road network, etc. However, the project found that a diff
narrow down the clutter of the power line will be lost. The eleviigev&iucture
ofvisibility. Nevertheless, the elevated structure will be designed and constru
airy structure, rounded and compact. Besides, the project will plant the med
landscape or reduce the hardness look of the elevated structofthen an el
island's road network, or along the side of the pavement. Therefore, the city \

2.2 Case 2 (the stations) if the view along the train system is in
theascent-descent to the train station that barrier the sight. However, in
construction will use bright colors and structure of the station is in comp.
transparent and non-abrasive sight that consistency and harmony, with
surrounding regions. Thus, It does not impact the view of the city.

5.4.6.2 Impact on Depot Area and Park and Ride buildings

The Depot and Park & Ride building in the construction Phase an
will have no impact on its vista, leash with height or appearance of conflict wi
the scenery because there is no the historical and cultural landmarks or val
building located within a radius of 500 meters. The length of the zone of inflt
the views are within a distance of 50 meters only.
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