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CHAPTER 6
ENVIRONMENTAL MONITORING PROGRAMS

6.1 AIR QUALITY

6.1.1 Construction Period
(1) Parameters . - PMI0
- TSP
(2) Locations OR : - Rachapat Institute (Suan Dusit)
- Surasak Montri School
- Wat Thep Leela
- Ramkhamhaeng Hospital
- Mangkhala Suksa School
- Chularat Hospital (Figure 6.1-1)
BNE : - Piryayothin Kindergarten
- Wat Lannabun School (Figure 6.1-2)
BSE : - Thaweethaphisek School
- Trimit Withaya School (Figure 6.1-3)
(3) Frequency : 2 times during construction period
(6 months/time in each season).
(4) Methodology : PM10 samplers/Gravimetric method
High volume sampler/Gravimetric method.
(5) Budget ;25,000 Baht/time
(6) Responsible Agency : Contractor

6.1.2 Operation Period

(1) Parameters : - PMIO
- NOx
- TSP
- HC
- CO
(2) Locations :  Beneath Each MRT Elevated Station.
(3) Frequency : During first year of operation, 3 times in each
season.
Preliminary Design and Environmental Impact Assessment af ) PBA/AEC/PCI/TEAM
The! nge Line Phase I and Blue Line Exiensions Project
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Bag sampler Non-Dispersive

Infrared Detection
Gas sampler Chemiluminescence
PM.10 PM.10 sampler Gravimetric
(5) Budget . 65,000 Baht/time
(6) Responsible Agency :  Operator
6.2 NOISE
6.2.1 Construetion Period
(1) Parameter i - Leqg (24-hrs)
- Leqg (7-22)
- Leq (22-7)
- Lo
-  Leg (1-hr)
(2) Location :  The monitoring station should be defined at the

points which are close to the sensitive receptors
such as educational institutes, schools, hospitals
and bended sections, etc., in order to regulate the
noise level resulted from construction into the
acceptable degree and in accordance with laws
and accepted criteria of Ministry of Science,
Technology The location of 12 monitoring
stations is presented in Figure 6.1-1 to 6.1-3)
and Environment (2000).

(3) Frequency . - The above parameters should be
continuously conducted in 24 hours during
construction period. Time period depends on
construction period but it should be
conducted in the period with the maximum
construction activities in that area.

- The appropriated criteria is not less than 3
station per day.

(4) Methodology 3 International Standard organization (ISO 1996)
t CHIENIAY o Tb e Sntirm SN Cg

fo¢

A AR A R IV

(5) Budget £ 100,000 b

(6) Responsible Agency : Contractofy\
..,.—_—1:5}&»5: Thar Encineering ConsuLTants g ;

Pt ""‘71"“*'-’"'.-.‘,&3
Preliminary Design and Envirommential Irmpact Assessment of PBA/AEC/PCI/TEAM
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6.2.2 Operation Period

In operation period, noise level and vibration will be slightly higher than those
in the present time. Although there are mitigation measures to reduce these
impacts, the monitoring program to detect noise level and vibration which may
be changed in future should be conducted, especially when operation of electric
train is improved, such as the addition of train schedule, speed increase or the
changes of electric train’s equipment, including the malfunction of the
equipment and the structure electric train system, resulting in the changing of
noise level and vibration.

(1) Parameter ¢« Leg (24-hrs)
- Leq (7-22)
- Leq (22-7)
- Loo
- Leqg (1-hr)
{(2) Location 3 '152 stations which was shown in Figure 6.1-1 to
J1-3.
(3) Frequency :  The above parameters should be continucusly

conducted every 12 months for 5§ days in each
station, at least is 3 stations per day in every

year.
(4) Smdy Methodology : IS0 1996
(5) Budget : 100,000 baht

(6) Responsible Agency : Operator.

6.3 VIBRATION
6.3.1 Construction Period

(1) Parameter : - Frequency
- Peak Mode

(2) Location ¢ Stations (which was shown in Figure 6.1-1 to
6.1-3.

(3) Frequency : Monitoring of vibration levels should be
conducted at least one day in the expected
impact areas, especially the historical areas near
piling activities for each areas by measuring the
different levels of vibration resulted from
various consttuction activities for each specific
soil properties in that areas. However, these
parameters should be measured at least 3

;/8tations per day.
Preliminary Design and Environmental Inpact Assessment of || PBA/AEC/PCI/TEAM

The MRTA Orange Line Phase I and Blue Line Extensions Project
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(4) Methodology :  Peak Vibration Monitor In addition, if there are
several processes and equipment’s used in the
consfruction phase, the monitoring should
differentiate vibration levels according to the
source of vibration.

(5) Budget : 200,000 baht
(6) Responsible Agency : Contractor.

6.3.2 Operation Period

(1) Parameter : - Frequency
- Peak Mode

(2) Station : Same stations to the monitoring station in
construction period.

(3) Frequency :  The vibration level should be conducted every

12 month for 1-3 days for each station.
However, at least about 1 day per 1 station for

every years.
(4) Methodology :  Peak vibration Monitor
(5) Budget : 70,000 baht/year
(6) Responsible Agency : Contractor.

6.4 DRAINAGE / FLOOD CONTROL

During operation period then would be no impact and drainage and flood
contro}, thus monitoring is not needed.

6.5 WATER QUALITY
6.5.1 Counstruction Period
Orange Lines
(1) Parameters : - Temperature
- pH
- Conductivity

- Dissolved Oxygen

- Biochemical Oxygen Demand
- Suspended Solids

- Oil/Greases

Preliminary Design and Envirommnental Impact Assessment of PBA/AEC/PCI/TEAM

The Orange Line Phase I and Blue Line Extensions Project
TENVIB46B/01270/Chapé
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(2) Locations : - Khlong Yai Chum (50 m. upstream and
downstream from station 926)

- Khlong Ta Yod (50 m. upstream and
downstream from station 912)

- Khlong Dao Kanong (50 m. upstream and
downstream from MRTA system)

- Khlong Bang Pa Kaew (50 m. upstream and
downstream from MRTA system)

- Khlong Ratburana (50 m. upstream and
downstream from MRTA system) (Figure

) 6.5-1).

(3) Periods :  Every four months
(4) Estimated Budgets : 25,000 bath/sampling period (75,000 baht/year)
(5) Responsible Agency : Contractor.
Blue Lines
(1) Parameters : - Temperature

- pH

- Conductivity

- Dissolved Oxygen

- Biochemical Oxygen Demand
- Suspended Solids
- Qil/Greases

(2) Locations : - Khlong Prapa (50 m. upstream and
downstream from MRTA system)

- Khlong Bang Praek (50 m. upstream and
downstream from MRTA system)

- Khlong Bang Krasor (50 m. upstream and
downstream from MRTA system)

- Khlong Bang Luang (50 m. upstream and
downstream from MRTA system)

- Khlong Ratmontri (50 m. upstream and
downstream from MRTA system)

(3) Periods :  Every four months
(4) Estimated Budgets : 235,000 baht/sampling period (75,000 baht/year)
(5) Responsible Agency : Contractor.

Preliminary Design and Environmentai Impact Assessment of PBA/AEC/PCI/TEAM

The MRTA Orange Line Phase I and Blue Line Extensions Project
RNP/ENVS6 270/Chapé
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6.5.2 Operation Period

Orange Lines

(1) Parameters : - Temperature
- pH
- Conductivity
- Dissolved Oxygen
- Biochemical Oxygen Demand
- Suspended Solids
- Oil/Greases

(2) Locations : - Khlong Yai Chum (50 m. upstream and
downstream from station 926)

- Khlong Ta Yod (50 m. upstream and
downstream from station 912)

- Khlong Dao Kanong (50 m. upstream and
downstream from MRTA system)

- Khlong Bang Pa Kaew (50 m. upstream and
downstream from MRTA system)

- Kbhlong Ratburana (50 m. upstream and
downstream from MRTA system) (Figure

6.5-1).
(3) Periods . Every 6 months
(4) Estimated Budgets : 25,000 baht/sampling period (50,000 baht/year)
(5) Responsible Agency : Operator.
Blue Lines
(1) Parameters : - Temperature
- pH
- Conductivity
- Dissolved Oxygen
- Biochemical Oxygen Demand
- Suspended Solids
- Oil/Greases
(2) Locations : - Khlong Prapa (50 m. wupstream and
downstream from MRTA system)
- Khlong Bang Praek (50 m. upstream and
downstream from MRTA system)
- Khlong Bang Krasor (50 m. upstream and
downstream from MRTA sysiem)
Preliminary Design and Environmental Inmpact Assessment of PBA/AEC/PCI/TEAM
The MRTA Orange Line Phase I and Blue Line Extensions Project
RNP/ENY/846B01270/Chapé ¥
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- Khlong Bang Luang (50 m. upstream and
downstream from MRTA system)

- Khlong Ratmontri (50 m. upstream and
downstream from MRTA system) (Figure

6.5-2 10 6.5-3).
(3) Periods : Every 6 months
(4) Estimated Budgets : 25,000 baht/sampling period (50.000 baht/year)

(5) Responsible Agency : Operator.

6.6 AQUATIC ECOLOGY
6.6.1 Construction Period
(1) Parameter : - Planktonic organisms
- Benthic organisms
(2) Location :  Orange Lines
- Khlong Yai Chum (50 m. upstream and
downstream from Station 926)
- Khlong Ta Yod (50 m. upstream and
downstream from station 912)
- Khlong Dao Kanong (50 m. upstream and
downstream from MRTA system)
- Khlong Bang Pa Kaew (50 m. upstream and
downstream from MRTA system)
- Khilong Ratburana (50 m. upstream and
downstream from MRTA system) (Figure
6.5-1).
Blue Lines
- Khlong Prapa (50 m. upstream and
downstream from MRTA system)
- Khlong Bang Praek (50 m. upstream and
downstream from MRTA system)
- Khiong Bang Krasor (50 m. upstream and
downstream from MRTA system)
- Khlong Bang Luang (50 m. upstream and
downstream from MRTA system)
- Khlong Ratmontri (50 m. upstream and
downstream from MRTA system) (Figure
6.5-2 to 6.5-3).
Preliminary Design and Environmental Impact Assessment of PBA/AEC/PCI/TEAM
Tlte MRTA Orange Line Phase I and Blue Line Extensions Project
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(3) Period :  Every 6 months
(4) Estimated Budgets : 50,000 baht/sampling (100,000 baht/year)
(5) Responsible Agency : Contractor.

6.6.2 Operation Period

(1) Parameter : - Planktonic organisms
- Benthic organisms

(2) Location : At the depot discharge point of sewage, system
Orange Lines

- Khlong Yai Chum (50 m. upstream and
downstream from Station 926)

- Khlong Ta Yod (50 m. upstream and
downstream from station 912)

- Khlong Dao Kanong (50 m. upstream and
downstream from MRTA system)

- Khlong Bang Pa Kaew (50 m. upstream and
downstream from MRTA system)

- Khlong Ratburana (50 m. upstream and
downstream from MRTA system) (Figure
6.5-1).

Blue Lines

- Khilong Prapa (50 m. upstream and
downstream from MRTA system)

- Khlong Bang Prack (50 m. upstream and
downstream from MRTA system)

- Khlong Bang Krasor (50 m. upstream and
downstream from MRTA system)

- Khlong Bang Luang (50 m. upstream and
downstream from MRTA system)

- Khlong Ratmontri (50 m. upstream and
downstream from MRTA system) (Figure

6.5-2 to 6.5-3).
(3) Period :  Every 6 months for at least 3 years
(4) Estimated Budgets : 100,000 baht/year

{5) Responsible Agency : Operator.

Preliminary Design and Environmental fmpact Assessment of PBA/AEC/PCI/TEAM

The MRTA Orange Line Phase I and Blue Line Extensions Project
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6.7 SOLID WASTE MANAGEMENT

A motoring program for solid waste management should be carried out for both
construction and operation period as follows:

6.7.1 Construction Periocd

(1) Parameter : - Type/Volume and disposal site of excavated
soil from tunnelling.

- Type, volume and weight of solid wastes
generated from construction activities.

- Evaluate efficiency and problem of solid
waste management by contractor and BMA.

(2) Location :  Construction sites and work force camps of blue
line extension and oranges line phase I.

(3) Frequency : Weekly
(4) Estimated Budget : 10,000 baht/month (120,000 baht per year)
(5) Responsible Agency : Contractor.

6.7.2 Operation Period
(1) Parameter : - Container adeguacy
- On site Storage

- Collection & Transportation efficiency by

BMA
- Quality of solid waste from the project
(2) Location :  The electric train station of project and depot
{3) Frequency :  Monthly
(4) Estimated budget : 10,000 baht per month

(5) Responsible Agency : BMA.

6.8 SOCIO-ECONOMIC

6.8.1 Construction Period

The attitude survey should be conducted once during the construction after
public relation program to obtain socio-economic conditions and attitude of the
related residents, traders and enterprises. The details of monitoring program are
as follows:

Preliminary Design and Environmental Innpact Assessment of PBA/AEC/PCI/TEAM
The MRTA Orange Line Phase I and Blue Line Extensions Project
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(1) Parameter : - Evaluate public relation Program

- Conducted attitude survey to get opinion and
awareness of peoples toward the project.

- To get suggestion of the MRTA project
construction in order to revise the

construction plan.
(2) Location ¢ People who live along elevated MRTA line and
close underground station.
(3) Numberof Sample : - 5 case per km. for elevated alignment
- 5 case per station for underground
(4) Frequency :  Twice a year after public relation program
(5) Estimated Expenses : 500 baht/case

(6) Responsible Agency : MRTA/Contractor.

6.8.2 Operation Period

The socio-economic survey should be undertaken during the first year of the

operation to a access the actual attitude of the related residents, trader and

enterprise. The details of activities are as follows:

(1) Parameter/Methodology: Conducted attitude and socio-economic survey
to get opinion and suggestion of people toward
the project. -

(2) Location : People who live along elevated MRTA line and
close underground station.

(3) Number of sample : 5 case per km. for elevated, 5 case per station for
underground.

(4) Frequency :  Once a year during project operation

{(5) Estimated expense ;500 baht/case

(6) Responsible Agency : Operator.

6.9 COMPENSATION
6.9.1 Pre-construction Period

Before starting the project, questionnaires should be done by asking all of the

affected people about their needs and preparation for new places to live and

new schools for their children. The information about their problems should be
solved by the working group of compensation.

(1) Parameter : Problems & needs of directly affected
households.

Preliminary Design and Environmental Impact Assessinent of PBA/AEC/PCI/TEAM
The MRTA Orange Line Phase I and Blue Line Extensions Project
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(2) Location ¢ Households to be affected by expropriation.
(3) Frequency ¢ Once before construction

(4) Estimated Expense : 500 baht/case

(5) Responsible Agency : MRTA.

6.10 HISTORICAL VALUE

6.10.1 Construction Period

(1) Parameter : - Frequency
- Peak Mode
(2) Location ¢ The Orange Line:
- Victory Monument
~ Phra Thi Nang Wimanmek

- On the pavement of Rachiwithi Rd. (nearby
Wall of Dusit Royal Palace)

- Wat lam Woranut

- Wat Bowonniwet

- Mahakhan Fort

- Wat Rachanaddaram

- King Taksin Monument.

The Blue Line South Extension:

- Wat Mangkon Komalowat

- Territory Defence Department

- Tower of time-drum in front of the Territory
Defence Dept.

- Charoenrat 31 Bridge
- Phraratchawang Police Station.

(3) Frequency : Monitoring of vibration levels should be
conducted at least one day by measuring the
different levels of vibration resulted from
various construction activities for each specific
soil properties in that areas. However, these
parameters should be measured at least 3
stations per day.

Prelininary Design and Environmental Impuact Assessment of PBA/AEC/PCI/TEAM

The MRTA Orange Line Phase I and Blue Line Extensions Project
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(4) Methodology 1 Peak Vibration Monitor In addition, if there are
several processes and equipment’s used in the
construction phase, the monitoring should
differentiate vibration levels according to the
source of vibration.

(5) Estimated Budget : 325,000 baht/year
(6) Responsible Agency : Contractor.

6.10.2 Operation Period

(1) Parameter : - Frequency
- Peak Mode

(2) Station : Same stations to the monitoring station in
construction period.

(3} Frequency :  The vibration level should be conducted every

12 month for 1-3 days for each station.
However, at least about 1 day per 1 station for

every year.
(4) Methodology ¢ Peak vibration Monitor.
(5) Estimated Budget ¢ 114,000 baht/year

(6) Responsible Agency : Operator.

Preliminary Design and Environmental Impact Assessment of PBA/AEC/PCI/TEAM

The MRTA Orange Line Phase I and Blue Line Extensions Project
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