HEEHO HMERUEE

QUESTIONNATRE

Thank you very much for the excellent arrangement and the kind
cooperation you granted us during our stay in Thailand for the Preliminary

Study of TCSW Project.

The Japan International Cooperation Agency (JICA} plans to dispatch
a team of four experts for the Pre-implementation Study of TCSW Project

from February 22 to March 7,1895.

The study will he carried ount for the purpose of compiling necessary
data for formulating a detailed plan of operation. In this connection,it
would be much appreciated if you could kindly provide ns the information
regarding the following items by February 17. Although you do not complete
all  onr reqdeét, piease provide us as much information as possible by

February 17.

In reference to +the contents of the guestionnaire, necessary
discussion in your side will be very helpful to enhance the effectiveness

of our Study.

1. List of officials including BMA who will be assigned to the Study
Team (NAME,BELONGING, POSITION, EDUCATIONAL BACKGROUND, etc.)
1.1 oOverall

1.2 Implementation
1.3 Training couzrses
1.4 Eguipment
1.5 Responsible persons for each item in the above
2. . List of counterparts including BMA who will be assigned to the

Project (NAME,BELONGING,POSITION,EDUCATIONAL EACKGROUND;BtC.)

—133-



3. Training courses

3.1 Honthly schedule of each training course for 5-years from 1995
3.2 Number of trainees divided by PWD/BMA/Local Government in each
training course
3.3 Training courses relating to the sewage works which have done
in Thailand in 1994
(1)Course name and Curriculum
(2)Course duration
(3)Number of participants
(4)Implemention anthority and place
{5)Participants fees/person ‘
(6)Lecturers information(e.g.,position,gualification,etc.)
{(7)Trainees qualification
{8)Teaching materials

{9)Cost/course

3.4 Priorities among the each courses on TCSW Project
3.5 How to enhance the effectiveness of the training(if any ideas)
\376 Water Quality Amalysis course (TTI1 & BMA branch)

(1)Present construction stage and prospect

(2)available space |

(3)Budget allocaticon for purchasing egquipment

4.Actual water pollution data in some areas in comparison with the water

muality standards

'5.National policy for waste water after completion of the seventh Economic

and Spcial Development Plan(1992-1996)
6.Relations with other donor countries and internaticnal organizations

7.Present construction stage in comparison with construction .plan

incliuding utilities such as electricity ,water system.
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8.List of main technical materials on sewage works such as ‘'GUIDELINE'/

'MANUAL®/ ‘STANDARDS' ,and how to use it
9.Priorities of items of equipment which will be provided by Japanese side

10.Arrangement for the Japanese experts
{1 )Rooms
(2)Administrative staffs
(3)Secretaries
(4)Veh§cles and Drivers
(S)Air-Conditioners
(6)Direct-line Telephones

(7)Facsimiles
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Answer of the Questionnaire

1. List of officials inciuding BMA who will be assigned {o the Study Team.
(Name, Belonging, Posifion, Educational Background, ete.)

|
1.2
1.3
1.4
1.5

Overall

Implementation

Traming Courses

Equipment

Responsible persons for each item in the above

Responsible persons of PWD who are taking care of data collection for setting up,
organizing and co-ordination with BMA and other divisions such as SED and MRD
TCSW are as follows:

AR Gl ol

&

9.
10.

Mr. Surapol Pongthaipat, Direcior of TCSW.

Mrs. Panee Ratanasampan, Deputy director of TTL

Mr. Kamalas Phandec, TTI officer.

Director of Civil Enginnering Division (CED), PWD.
Director of Material and Research Division (MRD), PWD
Director of Sanitary Engineering Division (SED), PWD
Director of Electrical and Mechanical Engineering Division
(EMD), PWD.

Mr. Tongehai Klankrong, DDS, BMA.

Ms. Aphinan Jaruchaiyakul, DDS, BMA.

Mr. Chanchai V. Panyakij, Technical Sub-division Chief, BMA.

List of counterparts including BMA who will be assigned to the proiect.

(Name, Belonging, Position, Educational Background, ect.)

For details of each person see Attachment L.
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3. Training Courses

(1}  Monthly schedule for 1997 and 1998

Note : FY 1996 {October 1996 - September 1997) no course will be planned
1996 Sanitary and Environment for Engineer and Technician will be done at TTL

Planning and Design |
Planning and Design 2 X X

Planning and Design 3

Construction Supervision X X

Operation and Maintenance X X X X X X
(Basic)

Operation and Maintenance
{Advanced)

Water Quality Analysis X X X X

(Basic)

Water Quality Analysis X

(Advenced) )

Management of Sewage Works X X

Water Quality Control X X X X X X
e

Raties



(2)  Monthiy schedule for 1998 and 1999

Planning and Design 1 X X
Planning and Design 2 X X _ X X
Planning and Design 3 . X

Construction Supervision X X X X

Operation and Maintenance X X X X X X

{Basic)

Opemtion and Maintenance X X X

{Advanced) .

Water Quality Analysis X X X X
(Basic)

Water Quality Analysis

{Advanced) _

Management of Sewage Works X X X X

Water Quality Control X X X X X X
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(3)  Monthly schedule for 1999 and 2000

Planning and Design | X X

4
4
P4
o

Planning and Design 2

Planning and Design 3 X X

Construction Supervision X X X X

Operation and Maintenance X X X X X X

{Basic)

Operation and Mainténance X X X X X X

(Advanced)

Water Quality Analysis X X X X
(Basic)

Water Quality Analysis X X

(Advanced) o
Management of Sewage Works X X X X

Water Quality Control X X X X X X

L L Ll 1
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3.2  Number of trainees divided by PWD / BMA / Local Government in each
fraining course.

Planning and Design 1 40 20 - 60
Planning and Design 2 50 30 - 80
Planning and Design 3 40 20 - &0
Construction Supervision 30 40 - 120
Operations and Maintenance 30 150 150 330
(Basic)
H - Operations and Maintenance 30 100 50 180
(Advanced)
Water Quality Analysis 10 20 50 80
(Basic)
Water Quality Analysis 5 20 5 .30
{Advanced)
Management of Sewayge Warks 20 20 50 90
Water Quality Control 20 500 150 670

3.3 Training course relating to the sewage works which have done in
Thalland in 1994. '

{1) Course name and Curriculum

(2) Course duration

(3) Number of participants

(4) Implementation authority and place

(5) Participant fee / person

(6) Lecturers information (e.g., position, qualification, etc.)
(7) Trainees qualification

(8) Teaching materials

(9) Cost / course
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Detail of Training Courses relating to sewerage in TTI
“Sanitary and Environment Works" for Technician Course

Environmental problems are seriously concerned in every country in the world to keep
them no more deterioration. Also both the Thai government and private sector see the
importance of these problems. They are trying to motivate the people to think more
about environmental problems and natural conditions.

The Public Works Department has created several projects to conserve the
environment for many years, especially the projects of sanitary for people living
condition both in suburban and urban area. However, the major roadblock for running
thesc projects are the lack of expert or experienced personnel. The academic
institutions, both of government and private, still can not enough produce the
personnel in this fields.

Consequently, realizing such problem, the Technical Training Institute under the
Ministry of Interior thus sets up the course entitled "Sanitary and Environmental
Works" to improve the expertise of the personnel in this field, which would lead to the
development of human resources and also organizations.

Objectives:

1. To increase knowledge and experiences in sanitary and environmental fields to
the technicians, who are technical college graduates or equivalent,

2. To develop the ability of the technical personnel of the Ministry of Interior to

make them able to assist the sanitary and environmental engineers.
Qualification of trainees:
1. Working as a Civil technician, drawing technician (draftsman), technical

technician, mechanical technician, or a technical college graduated or
equivalent.

2. At least 2 years of work as a government officer, but not more than 10 years,
or one who receives the approval from the Director of Public Works
Department. '

3. Never attend any same course.

4, Able to attend the course continuously in the whole training period.
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Curricula:

1 Basic sanilary work system 3 - - 3
2. Survey 6 - - 6
3 Basic science for water and waste water 6 - - 6
4 Hydrology 6 3 - 9
5 Hydrography 6 3 - 9
6 Plumbing 6 3 - 9
7 Drainage system 15 - - 15
8 Weast water treatment 21 - 9 30
9 Sanitary system in building 9 3 - 12
10 | Solid waste management 9 - 3 12
11 | Cost estimation 6 - - 6
12 | Supplementary 13 - - 13
13 | Miscellaneous 2 - - 2

Total amount of trainees :
Training period :

Training methodology :

Lecturer :
Internal lecturer :

External lecturer :

Place : ¥

Evaluation : *

40 persons
April 18 - May 19, 1995

Lecture, Seminar, Practice, Site survey, Question
ANSWeEring.

Sanitary Engineering Division, Water Supply
Development Division, = Public Works
Department.

Department of Drainage and sewerage, BMA.
Depend on appropriateness.

Technician Training Institute, Pratunam Pra-in,
Ayudhaya province.

Meeting room #5, Public Works Department,
Samsen. :

Environmental  Engineering,  Faculty  of
Engineering, Chulalongkorn University.

Rescarch and experimental division, Irrigation
Department.

Examination docuntent

Course evaluation form
Observation evaluation by TT1 officer.
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Certification : The trainee will receive a certificate from Public
Works  Department under the following
conditions:

- Attend course not less than 90%
- Total score not less than 70%
- Behavior score not less than 70%

Project Consultant : the Director-General of Public Works
Department.

Project Responsibility : the Director of Technical Training Institute.
Project Management : TTI OHicer.
“Sanitary and Environment Works” for Engineer Course

Environmental problems are seriously concerned in every country in the world to keep
them no more delerioration. Also both the Thai government and private sector see the
importance of these problems. They are trying lo motivate the people to think more
about environmental probiems and natural conditions.

The Public Works Department has created several projecis to conserve the
environment for many years, especially the projects of samtary for people living
condition both in suburban and urban area. However, the major roadblock for running
these projects are the lack of expert or experienced personnel The academic
institutions, both of government and private, still can not enough produce the
personnel in this fields.

Consequently, realizing such problem, the Techuical Training Inslilute under the
Ministry of Interior thus sets up the course entitted "Sanitary and Environmental
Works" to improve the expertise of the personnel in this field, which would lead to the
development of human resources and also organizations.

Objectives:

1. To increase knowledge and experiences in sanitary and environmental fields to
the technicians, who are technical college graduates or equivalent.

2. To develop the ability of the engineer of the Ministry of Interior

3. To make them able to advice and suggest aboul sanitary and environment feild.

Qualification of trainees:.

1. Government employee, Engineer or Architect Level 4 or more
2. Never atténd any same course. '
3. - Able to attend the course continuously in the whole traming period.
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Curricula:

1 Basic sanitary work system 1 - - !
2. Survey 2 - - 2
3 Basic science for water and waste water 3 - - 3
4 Hydrology 3 - - 3
3 Hydrography 3 - - 3
6 Plumbing 6 - - 6
7 Drainage system 6 - - 6
8 Weast waler {reatment 6 - - 6
9 Sanitary system in building 6 - - 6
10§ Solid waste inanagement 3 0 - - 3
111 Air and Noice pollution 3

12 | Cost estimation - 6 - - .6
13 | Morality and Disciplinary 12 - 12

Feild trip : Domestic
- Solid wasle management
- Waste water treatment

: International (Australia)
- Solid waste management 6 days
- Waste waler treatment
- City planning
- Air and noise pollution

Total

Total amount of frainees :
Training period :

Training methodology :

Lecturer :
Internal leciurer :

External lecturer

3 days

9 days
40 persons
March 14th - April 11th, 1995 (20 days)

Lecture, Seminar, Praclice, Site survey, Question
answering.

Sanitary Engineering Division, Water Supply
Division, Public Works Department. '
Material and Reserch Division, Public Works
Department '

Department of Drainage and Sewerage of BMA
Depend on appropriateness.
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Place : * Technician Training Institute, Pratunam Pra-in
?
Ayudhaya province.

Evaluation : * Examnation document
* Course evaluation form
*

Observation evaluation by TTI officer.

Certification : The trainec will receive a certificate from Public
Works Department under the following
conditions:

- Aitend course not tess than 90%
- Accepted report of field trip

Project Consultant : the Director-General of Public Works
Department.
the Deputy Director-General of Public Works
Department
Chief Engineer
Chief Architect

Project Responsibility 1~ the Director of Technical Training Institute.
the Deputy Director of TTI (Institution)
the Deputy Director of TTI (Administration)
the Deputy Director of TTI (Management and
Training)

Project Management : TTI Officer.

Examples of former trainiiig courses

I.

3.4

B T

Sanitary and Environment for Enginecr

Course period: August 15th - September 6th, 1994.(20 days)
Budget: 334,462.71 Baht. (8,361,568 Yen)
Number of trainees: 40 persons

Sanitary and Environment for Technician

Course period: April 18th - May 16th, 1994.(30 days)
Budget; 190,174.12 Baht. (4,754,353 Yen)
Number of trainees: 40 persons

Priorities among the each courses on TCSW project

Operations and Mainienance
Water Quality Control

Water Quality Analysis
Plansiing and Design
Construction Supervision
Management of Sewage Works
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3.5 How to enhance the efTectiveness of the training (if any ideas)
At present, we have created some draft ideas but still need some more information and
suggestion from the committee and also assistance from JICA. Right now TTI has.
only buildings and some facilities for TCSW, but still has inadequate laboratory
equipment and accessorics, text books, experts and trainers. We hope that with the
assistance from JICA we can best enhance the effectiveness of the training.
3.6 Water Quality Analysis course (TTI & BMA branch)
(1) Present construction stage and prospect

See answer at the answer of question 7.

(2) Available space

Academic Building

ist¥L Laboratory 1,425

2 nd FL Meeting Room 416 |
Lecture Room 64 4
Serminar Room 32 2
Lecture's Room 64 |
Rest Room 23 2
Others 579
Sub-total 1,425

3rd KL Lecture Room 64 4
Seminar Room 32 2
Lecturer's Room 64 1
Rest Room 23 2
Others _ 258
Sub-total 688
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Administration Building

1 st FL Office space 72 1
Printingt and Copy 96 1
Living room 12 2
Meeling room 48 1
Computer room 48 1
First Aid unit 48 1
Sub-total 336 7
2 nd FL Officd space 96 1
Meeting room 96 1
Lecture room 12 2
Library 48 1
Lobby louge 48 1
Sub-total - 300 6

(&) Budget allocation for purchasing equipment

Now, we don’t have any idea to allocatate for purchasing equipment, because, we
waiting for the completion of curiula. we hope that with the assistance from JICA we
can design it.

4, Actual water pellution data in some areas in comparison with the water
quality standards.

See Attachment 11

5. National policy for waste wafer after completion of the Seventh National
Fconomica and Social Development Plan. (1992-1996)

Regarding the Seventh National Tconomics and Social Development Plan (NESDP),
the master plan for waste water treatment system and garbage disposal facilities
emphasizes on the following issues:

i Determination of pattern of capital mobilization and joint ventures with the
private sector.

2 Supervise and seriously enforce pumiive measures [or those . causing
environmental destruction.

3 Collection of fees for waste water treatment and garbage disposal services

should cover costs of investment and maintenance of the services, and local
public agencies should be given supervisory responsibilities.




6. Reiations with other donor countries and International organizations

At present PWD, technical office for cities development (TQCD) and Dcpa:tmcnt. of
Local Administration (DOLA), gets donation and assistance from Australian
International Development Assistant Bercau (AIDAB) for solid waste management.

7. Present construction stage in comparison with construction plan including
utilities such as electriclty, water system. '

See Attachment II1.

8. List of maln technical materials on sewerage works such as
“GUIDELINE” / “MANUAL” / “STANDARDS”, and how to use it.

Actually, we don’t have GUIDLINE / MANUAL / STANDARD of main technical

materials on scwerage works. Normally,we set its up for the particular project and use
itas a GUIDELINE / MANUAL / STANDARD.

9. Tentation equipment for the first year.

NECESSARY EQUIPMENT FOR TCSW Gross Total 49,984/
(x 1000)

1. EQUIPMENT FOR WATER QUALITY ANALYSIS  Total 33,500
1) LABORATORY FURNITURE & FACILITIES Sub-Total 17,600

(FIT have to provide for iaboratory furniture of this sub-ltem and Its have
to nstall belore march 1996)

*Center Teblos 5 4 9 1000 5000
*Sids Table 1 1 2 200 400
*Balanco Table 1 1 2 300 600
*Sink - - - 300 -
*Hume Hood 1 1 2 1500 3000
(With oxhaust gas washer) '

*Exhaust Gas Washer - - - 5000 0
*Storage Cabinet 2 2 4 400 1600
*Bottle Cabinet 1 1 2 300 600
*Drying Shelf 2 2 - 4 SO0 2000
*Laboratory Chair 10 10 20 20. 400
*Others (Case, Work Table, eic.) - 1000 -
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LABORATORY INSTRUMENT

Ulirasonic Cleanst
Refrigerator (1)
Refrigerator (M)
Whater Purifier

Drying Oven

Low Temp. Incubator
Incubator

Drying Sterilizer
Autoclave

Water Bath

Muffle Purnace
Distillation Equipment
Vacuum Pump

Hot Plate

Centrifuge

Shaker

Evaporator

Disiceator

COD Analyzet
Portable COD analyzer

ANALYTIC EQUIPMENT

pH Meter

DO. Meter
Spectrophotometer
A.A. Photometer
Analytical Balance
Balaage

Moisture Balance
Microscope (with VIR)
Ion Chromatography
Gas Chromotography
Recordsr

Water Sampler

YEHICLES

Mini Bus (25 scats)

2)  MicroBus (12 seals).

PR i I N el i i i e B |

)y
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1800
300
100

1500
400

1000
500
400
500
400
700
600
150
150
500
300
200
300
200

500

Sub-Total
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200
600
2000
- 10000
300
200
250
3500
4000
3000
600
100

Total
6800

2448

Total

15,900

600
200
3000
80O
2000
1000
800
1000
80O
1400
1200
300
300
1000

600
400
500

6,800

400
1200
4000

600
400

3,048

6800
2448

49,548



10.

Arrangement for the Japanesc experls.

(1) Rooms

(2) Administrative staffs
(3) Secretaries

(4)  Vehicles and Drivers
(5)  Adr-conditioners

(6)  Direct-line Telephones
)] FFacsimiles

For rooms, see floor plan in Aftachment IV.

For admistrative staff, co-ordinator will be provided by TTL

For secretaries, they should be provided or hired by JICA according to the
regulations of the depariment of techuical and economic co-operation
(DTEC). However, if any trouble to find secretaries who are fluent in spoken
and writlen English, TTI will assist in finding good secretaries for JICA
experts.

For vehicles and drivers, there is a pool of vehicles and drivers shared within
TTT but they are still inadequate. We’re afraid that there will be problem in
the future due to the increasing demand from TCSW. Therefore we let you
consider for this item,

For air-conditioners, they are already provided.

Yor direct-line telephones and facsimiles, they are already provided and more
lines are on requesting process. However, TTL cannot pay for the cost of
international phone call, JICA experts are requested to pay for that. .
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Attachment I1

Present Water Pollution Status

DISTANCE FROM ESTUARY LEGEND N
1_9_7._9_3_"; BOD CONC. (mg. 2)
WK ~HAX. |
W
— ® NuRIGIPALITY
[0.§~3.2
55 MAIN RIVER
CHAL NaT { TRIBVIARIES
1.0~2.5
o
w| PH 59 :
! po 8 |
j 800 1.5 & iNG BUR
(%)
LOP BUR!
>
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N
1 o~l. 3 o
47F k <
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1.8~2.%
n e s 1
PH 69 =
§no 4.0 PATHUM THani @ p.3~18
809 2.0
o o RANGSIT
BANG BUA THONG (® ey
OESIDE PROVINCAL CFFICE e -
ez km OF NONTHABUR ~
182 wm, (3) NONTHABURI
. -
w|PH 49
g oo 2.9
o] R
NECLTR
j

Sourc :Study of Master Plan for the Sewerage Development Project for Lower
Chao Praya River : '
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Attachment 11

The progressive work of T'TT building for TCSW project

The previcus work of the whele project

” No Detail Ratlo | Monthly Total H
%o Y Yo % .

1. | Academic Building 29.628 2.000| 440001 13.036
2. | Dormitory Ruilding 26.936 5.205} 37.000 9.960
30 | Administration Building 8.787 0.650 ) R1.032 7.120
4. | Entertainment Building 5.487 0.689 | £4.000 4.610
5. | Staff House 0.556 923077 29.000 0.160
6. | Other Building 28.603 0800 525901 15.045
6.1 Land-fill 14.656 ] 0§ 14.656
6.2 Flag Pole 0.114 5 5 0.005
6.3 Clean Waler Sysiem 0.942 4 21 0.197
6.4 Waste Water Treatment 1.399 7 7 0.097
6.5 Prainage System 3.182 3 3 0.090
i 6.0 Road and Purking 6.091 { b U
6.7 Llectricity System 0.376 0 0 ()
6.8 Bar bed Fence 0.909 0 0 0
6.9 Guard House and Main Galte 0.336 0 0 0
Total 100 § - 50.600
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TABLE 2-4 ADMINISTRATION BUILDING

Hame of Room Area (zg.m) Number of Rooms
1st FL. Lolbby 120 1
Office (1) 72 1
CGuest Room 12 pa
Computer Room 40 i
Printing & Copy 96 1
First Aid 48 1
Pantry a5 1
Rest Hoom 12 2
Others 179
Sub-total 691
2nd FL. x  Lobby 72 1
Director's Room 24 _ 1
= Ot fice (2) 77 1
~»  lecturers’ Room 1z Z
x  Meeting Room L4 1
= Recreation Room 48 1
= Library | 43 1
»x  Rest room 12 4
x  QOthers 105
x  Sub-total - 531
TOTAL 1,182

(TCsW 507)
=  provided to TCSW
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TABLE 2-5 RECREATION BUILDING

Name of Room Area (zqg.m) Numizer of Rooms
lst FL. Halil 204 i
Kitchen 18 z
Storage 12 1
Fest Room 15 H
Maintenance 12 i
Others 463
TOTAL 832

—166—




IABLE 2-6 TECTURE BUILDING

Name of Room Area {sq.m) | Number of Rooms
x st FL. 1,425
2nd FL. Meeting Room 416 1
ILecture Room 64 4
Seminar Room 32 4
Fecturers’ Room 64 l
Rest. Room 23 2
Others D79
Sub-total 1,425
* 3rd FL. Lecfure Room 64 4
Seminar Room 32 2
Lecturers’ Room 64 |
Rest Room 23 2
Others 258
Sub-total 683
4th FL. Lecture Hoom 64 1
Library 143 I
Librarians 'Room 85 1
Lecturers:' Room 654 2
Seminar Room
aof I_ect:rreres 32 1
Pantry 32 1
Rest Room 23 2
Others i78
Sub-total 688
TOTAL 4,226

(TCSW  2.113)
‘x  Provided to TCSW

—167-




TABLLY 2—-7 ACCOMMODATION BUIIDIMNG

Name of Room Area {gq.m) |Number of Rooms

Ist FL Lobby 105 1
Recreation Room 1499 1
Laundry 1i9 1
Resst Room 25 ' 1
Others 814
Sub-total 1,212
Znd Fi. Darmitory =1 60) 9
Lecturer’s
Pormitory =2 30 5]
Storage Room 20 3
Others 472
Sub-total 1,212
3rd FL. ' Dormitory =1 GO 12
Storage Room 20 1
Others 472
Sub-total 1,212
4th FL. Dormitory =1 . 60 12
Stroage Room 20 1
Others 472
Sub~total 1,212
TOTAL _ 4,343
cf, *x1......... 4 persons/room, *2....... 2 per:ﬁoms/room
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Tentative Minimum  Comments
on

Answer of the Questionaire (TTI)

by
JICA Pre—Implementation Study Team for TCSW
(Mar.6 1995)

A3, Detail of the training courses will be discussed further.

A9, Gross total of equipment is beyond Japanese budget for this project.
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MEASURES TO BE TAKEN BY THE THAI! SIDE

Measures to be taken by May 1985 (before dispatching the
Project Implementation Survey Team)

(1) to nominate qualified counterpart parsonnels (experience
in sewage technology)

(2) to nominate countaerpart personnels for Chief advisor and
Coordinator from BMA

(3) ta establish the Technical Committee for TCSW which
consists from PWD and BMA

(4) to establish the Technical Committee for BMA Branch

(§) tc make an A—1 Formf{(draft) for long/ short term experts
{6) to make an A—-2-3 Form{draft) for traininsg in Japan for
1985 Japanesa fiscal year

(7) to make an A-~4 Formi(draft) for machinery and equipment
for 1995 Japanese fiscal year

(8) to allocate the necassary budget for setting up tha,
Water Quality Analysis Room at TTI

{(9) to revise the Braft of the Basic Plan which wll! be
titled the Draft of the Tentative Basic Plan

2. Measures to be taken by July 1995 (before dispatching the

Japanese experts)
(1) Arrangement for the Project implemntation at TTI

Enough rooms with water,electric supply/drainagg system
.4 Candidates for Secretary (will be selected by Japenese experts)
“Administrative staff

rDesk

+Chair

*Sofa

+Shelf

-Meeting tablae

Direct—~linea telephone

rAir—Conditioner

sFacsimile
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WATER CLASSIFICATION CRITERIA

Classifications

Objectives, Conditions and Beneficial Usages

Class 1

Class 2

61453'3

ciass 4

Class S

Extra clean fresh surface water resources used for:

(1) consumption (not necessary to pass through water
treatment processes, require only ordinary process
for pathogeniec destruction)

(2) ecosystem conservation, where basic living organisms
can breed naturally

Very clean fresh surface water resources used for

(1) consumption (require ordinary water treatment
process before use) .

{2) aquatic organism consaervation

(3) fishery

(4) recreation

Medium clean fresh surface water resources used for:

(1) consumptlion (need to pass through an ordinary
treatment process before use)

(2) agriculture

Falrly-clean fresh surface water resources used for:

{1) consumption {require special water treatment
process before use)

(2) industry

{3) other activitiss

The resources which are not clagssified in clesse 1-4 and
used for:

(1) navigation

Source : Notification of the Ministry of Science, Technology and Energy

(B.E 2528 (1985)), published in the Royasl Government Gazaette,

Vol. 103, Part 60, dated April 15, B.E 2529 (1986),
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SURFACE WATER QUALITY STANDARDS

HENAL I AR LSRG PeBSpaAbeancny Wessdbasapanras L Y L R P Y LY Y Y ST senssrsassRsnsuy

! Paramater I Unit | Statistic ] Standard values for clags *** |
! ! | {1 : 3 1 [
|ssannsmsencnsnctnncncnnnnecuan tuavesannusmne tecuecransrranne B T L T }
11, Temparature | o ! . | a n' n’ n’ }
{2, pH Valve ! - H - i n 5-9 5.9 5.9 « |
i3, Olssolved oxygen I omfl ! p2o ! n 6 t0 2.0 - |
|4, BOD (5 days, 20%C) } mg/1 ! Pao ! n 1.5 2.0 4.0 = |
15, Coltform bacteris Vo 1 1 < |
|« total coliform { HPN/10CmI | peG ! 5,000 20,000 - -
| - Fecal coliform | KeN/1OOmI | P8G | 1,000 4,000 - -
16, NOy=N 1ol | Max, ailowance ! n 5,0 5.0 50 - |
17, NH3-R I -TAR | Hax, allowsnce | ot 0.5 H - |
18, Phancls: | mg/i ! Max, allowance [ n ! 0.008 1 -
19, (v I om | Max, allowanca | a1 0.1 ! -
110, M} Yoomgfd | Max, allowanea | 0 4 0.1 ! -
111, ¥n Vom { Hax, aliowance | n 1 1.0 t -
112, In I om/ | Hax, allowance | a1t 1.0 : -
113, &g 1 mgf! ! Max, ollowance | n 4 0,005, 0,05 -
114, Cr (haxavalent) T T | Max, allowance | n 1 0,05 : -
i18. Pb I mgll { Max, allowance | n 1 0.05 1 - |
118 Hg {tota)) bomg/i | Hax, atlowance | A 0,002 ! = |
117 A L omyfi f Kax, aliowance | n 0.01 ! .«
118 X 1 my/l | Max, &!lowance | 0.005 «
119 Radioactivity i H ! . -
] «Crosta i Bg /) } Mox, allovwance | n 1 0.1 ! - i
| -Grossp - | Hax, allowsnca | n. 1 1.0 : -
120, Pesticides (totel) 1 my/d | Bax, allowance | a 0.0% ! -
| -00T7 | wg/l | Hax. ailowanea | a1 1.0 H -
| < BHC bowgh) tHax, allowance | n ¢ 0,02 : .
I = Dleldrin T 1A { Max, allowance ! ¢+ 0.1 ! - |
{ < Aldrin 1w { Max. allowance | a1 0.1 ! -
1 - Heptachlor & Heptachlor|  pg/! | Max. allowance ! n 0.2 i -}
t epox |de ! | o i : 1 .
] - Endrin I owg/l | Max, allowance | n ¢ Nore 3 -
Jeraacaeasaenccannnnacasnsasotrocmnsneannnnrnanausnsss . ceanuee csceceneananansen !
Note

P = Percentile value

n = natural

n' = natural, but changing not more than 3°C

* w when water hardness not more than 100 mg/l as CaCO3

#* = when water hardness more than 100 mg/l as CaCOj

*id = Water Classification
W . o . .

Source Notification of the Ministry of Science, Technology and Energy

(B.E 2528) (1983)
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INDUSTRIAL EFFLUENT STANDARDS

e e L L T L R T Y R L L R R L L L LR A A bbb de okt

! [tems I Units | Stenderd values | Remarks !
|eeweestsnsvrnsronammsasssabunanomencstorrassssessccassansncsbarasrosarannarosseonranssisresonte)
| BOD (S days, at 20°C} | my/) ) 20-60 | Fishery canning Hax. 100

| | Starch industry

| Centrifugal Hax, 80

| Sedimentation Max, 100

| Noodle industry Max. 100

i Tanning Industry Max. 100

! Pulp lndustry Kax. 100

| Frozen food industry  Hax. 100
i
|
'
|
{

Suspanded solids (53) mg/1 | Depend on gilution

! ratios of wastewater
| and receiving water
!
my/1 ] Max, 2,000 or under

|
|
}
|
!
!
|
!
Ratlo |
|

]

|

) |
! office’s consideration! 18 higher than 2,000 mg/l, DS in |
}

|

H

]

|

|

{

!

}

|

}

1/8 to 1/1%50 Max. 30
17151 to 1/300 Hax, 80
1/301 to }/500 Hax. 150

Dissolved solids (0S) If salinity of receiving water

1but not more than 5,000! the effivent should not be higher

l
i
!
|
!
|
!
{
!
|
|
!
!
i | than 5,000 mg/1 of the 03 in the
|
|
§
|
]
!
|

|
i
j
|
i
!
i
|
!
1
i
i
;
i
1 !
} H | recelving water
pH ! - ! 5.9 |
Permanganite value 1 m/y | Hax, &0 ]
Sulfide as H2S 1 m/) tex, 1.0 |
Cyanide as HCN - TA R Max. 0.2 |
Tar bomgfl ) nona !
01 & Greass 1 m/t Hax. 5.0 | Refinery & Lubricant ofl industry
! ! | | Max, 15,0
! Formidehyds bomgll | Max, 1.0 I
| Phenol & Crasol . TAN Hax, 1.0 ! !
| Fres Chlarine I mg/l | Aax. 1.0 | !
! Insecticides bom/ none ! '
| Radioactivity ETHAN none ! |
| Heavy metals | 1 | '
i linc {In) VA I Hax, 5.0 1 Zine industry Hax. 3.0}
i Chromtum (Cr} I omg/t | Hax, 0.§ | 1ing industry  Max, 0.2 )
| Arsentc {As) T TAN Max, 0.25 | |
| Copper (Cu) I omgf/t Hax. 1.0 | !
| Mercury (Hg) - I omg/t Hex, 0.00% | Zinc Industry Hax. 0,002
| Cadmium {Cd) | m Max. 0.0) i 2ine industry Max, 0.1
| Bartum (Ba) - TA Kax. 1.0 ! : !
| Selanium (Se) Pom/t | Hax, 0,02 | |
| Lead (Pb) om/t Max, 0.2 | !
| Nicke) (H1) T TAR Max, 0.2 | 1ing Industry Hx. 0.2 1
| Manganess (Hn} !om/ | Hax, 5.0 ! !
| Siiver (Ag). [ TA T - | Zinc industry M, 0.02 |

LT T L e T R R R R L L L rEmssew R EmSTATTNIINASEnsERTAS T RSAEEnE

Pendity: A licenss for cparation & factory who does not comply with this aotification shall be
punished by fire not wxceeding ten thousand Baht,
Sourcer (1) Motification of the Ministry of Industry No. 12 €,6 2525 (1982) Issued under the Factory
Act B.€. 2521 (1978} pudlished fn the Royal Government Gazette, Vol, 99, Part 33, dated
March &, 8.E, 2525 (1982) .
(2) Notificatton of the Hinistry of Industry Mo, 10 8.€ 2521 (1978) issusd under the Factory
‘Act B.E. 2521 (1978) published in the Royal Government Gazette, Vol. 95, Part 132, dated
November 28, §.E. 2521 (1978) ' :
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DOMESTIC EFFLUENT GUIDELINES

LALLL LD L LR Ll L R L R Ry L T R PR L Y N Y L PN T T T T ey

{ { { Domestio Effluant Claseifieation for {
{ ! ! Comunity Croup (pareons) !
i Paranatars it Unics jemsssavacnancsnsunansannsrsnnnrensnasssamnan!
i ] } A(>2500} |B(301-2300)1C{101-300)] D(<lOl0) |
lewnescuaruuusnmssanaensnnnasssnsssanansnnsataernsenosessnrnsnsnmansinnnanssssnoounss]
11, 30D (20%C st 8 dayn)® ! mgldad } 0} 30 4 {3 0
| ) | t | i !
11, Solids ! ] i ! ! {
U FOR 1] | mg/dnd | 30 | 80 | 30 | 0 1
I 2.2 Settlmadle 8, | wgidnd | 0.5 | 0.8} 0.5 1 0,8}
| 2.3 TDY dee I wg/dad | +300 | +300 | +300 | 4300 |
l i | I ! ! !
13, Sulfide | omgldnd | 1.0 1 1.0 10 L0
! ! t | ! ! i
4. Tean rasidual {omglded | 0.3 | 0.3 ¢ -1 -t
{  Chlozine +#se H 1 1 ! H |
| H 1 1 ! ! !
13, Nicrogen { | ] | ! H
1 &0 T | ng/da? | .1 .} W0 A
I %1 one-N ! ag/ded | 10 10 | 151 151
I 3.3 KHs=¥ 1 aglded | -t - | 25 3
b3 BOy-N | wgldnd | =1 < | - | -
! ! | | 1 ! !
16, pR | wgidnd | 5.9 | 5.9 | 4.9 | 39 |
! | ! ! o [ |
(7, 01 & Oresne | owgldnd | 20t 20 4 20 | 20 |

! | i j ! 1
18, Teesl soliferw {YPR/ 100end ] -1 .| . 4 -
| | t o | | |
{9, Phorphate | wgidn? | -1 - -1 -1
} ! } ! | H !

Remacks) A3, G0 slze of communicy with more than 21300, batwaen
5012300, batween [01-300 and lese than 010 parsons redpectively.
» Sattled BOD {30 min)
"e wore then TDA of used water
by Maximum sllovance under epidesic condicion caly
Souroet Propoted by the Sub-Comaittes on Domestis Efiluent under

the Envivonmental Committes on Water (May 17 BE 2327 (1944)) and spproved by the
Mational Invironment Doard [(Jan. 31 DT 2528 (1983))
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Strandards for Controlling Bullding’s Effluent
Announcement January 10,1094 by HMlnlster of Sclence,
Technology and Environmant

(1) Classiflcation

TPYE OF BUILDDNGA SIZE CLASS

1, Condominlum » 500 rooms A
100-500 rooms B

¢ 100 rooms c

2. Hotel 3 200 rooms. A
60-200 rooms B

¢ 60 rooms C

3. Domitory ¥ 250 rooms B
50250 rooms C

10-50 rooms D

4. Messege Perlor » 5000 m® B
Disco/coffee Shop 1000-5000 m? C

%, Hospiltals » 30 beds A
10-30 beds B

8. School/University » 25,000 m? A
5000-25,000 m? B

7. Government/Autholity/ » 55,000 m? A
International Organization 10,000-55,000 m? B
Office Bullding 5,000~10,000 m? C

8. Shopping Center/ > 25,000 m? A
- Department. Store 5,000-25,000 m? B
8. Market »2500 m? A
1500-2500 m? B

1000-1500 m? C

5001000 m? D

10, Restaurant »2,500 m? A
500-2500 m? B

250-500 m? c

100-250 m? D

< 100 m? E




(2) Effluent Standards

Effluent Standards
Units A B C D E
1. pH - 5-9 5-Q 5-9 50 59
2. BOD mg/l | < 20 < 30 < 40 < 50 < 200
3. 88 mg/l | ¢ 30 <« 40 < 50 < 50 ¢ 00
4, Sulfide mg/l | ¢1 <1 <3 < 4 -
5. T0S mg/l | < 500 < B0 < 500 < 500 -
6. Settleable| mg/l | ¢ 0.5 < 0.5 < 0,5 < 0.5 -
Sollds
7. Fat Oll and| mg/l | ¢ 20 < 20 ¢ 20 ¢ 20 ¢ 100
Grease
8. TKN mg/l | ¢ 35 < 35 < 40 < 40 -

(3) Methord for Water Quality Analysls

Methods
1. pH pH mether
2. BOD Azide Modification Method
3, SS (Glass fiber Filter
4. Sulfide Titratlon
5 TDS _ Eveporation (103-105°C,1hr)
8. Settleable Solids | Imhoff Cone (1000 ml,1lhr)
7, Fat Oll and Grease| Soxhlet Extraction Method
8, TKN __ KJeldahl Method

~176-




HBEHG® FTREBFBEITT 17 - BELERUTSECH Y 2 b

MANUAL FOR OPERATION AND

MAINTENANCE OF SEWAGE WORKS

October 1994

Public Works Department

Japan International Cooperation Agency
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OPERATION & MAINTENANCE MANUAL
OF

THE WASTEWATER TREATMENT PLANT

DD s, B M A

M A R-C L, 1 9 9 3

J I C A
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