3-8 RESEARCH EQUIPMENT PLANNING

3

8-1

Principles

The equipment to be provided in each laboratory is selected
on the basis of the themes of research which are considerad
to be taken up as soon as the Center has been commissioned in
operation.

Research equipment planning is made for the Bangkok Center.
The Sakaerat Field Station is to be provided with laboratory
tables onily.

In view that some equipment will be supplied under the Japanese
Technical Cooperation which is keeping abreast of the present
grant aid, the preference in selection of items is given to
those relevant to the buildings and utility services.

The research function is concentrated on the 3rd and 4th floors,
which is utilized to take such advantages as the eguipment can

be used for experiment in several laboratories.

To assure easy operation and maintenance, preference in selection
is given to those which can be easily handled and maintained.
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3-8-2 Outline of Equipment

(1) Experimental Equipment

10.
1.
12.
13.
14.
15.
16.
17.
18,
19.
20.

Item

Water distiller (glass type)

High speed refrigerated centrifuge
- special rotor for soil
~ 10 and 50 m1 rotors

Automatic recording double beam spectro-
photometer

Atomic Absorption/flame emission spectro-
photometer

Calorimeter
Carbon & Nitrogen analyser
Germinators
Soft X-ray apparatus
Isozyme analyser
(Major components; power supplier,
small incubator, developer)
Compressor
Vacuum pump
Laboratory washer
Ultrasonic washer
Autoclave
Water bath w/cooling system
Biological microscope w/photo attachment
Operating microscope
Growth chamber, walk-in type (Medium)
Growth chamber (Small)

Refrigerator
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Quantity

B N

Remarks

soL, M-8, B-C

SOL
B-C

ANA

ANA
ANA
ANA
TRS
TRS
B-C

B-C
B-C
B-C
B-C
M-B, B-C
M-8
M-B
M-B
G-C
G-C

SOL, TRS, M-B,
B-C



21,
22,
23.
24,
25,
26.
27.
28.

29.
30.
3.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41,
42.
43.
44.
45.

Item

Fume hood (special)
Fume hood

Sterile transfer hood
Ice Machine

Freezer

Warburg apparatus
Centrifuge

Photosynthesis measurement set

(Major Components: Infrared gas analyzer,
gas sampling system, compressor, flow

meter, recorder, etc.)
Yaccum packing machine

Kjeldahl digestor and hot plate

Quantity

Automatic printing thermometer, thermocouple type 1

Temperature and humidity monitor
Sterilizer, dry type

Top loading balance, small capacity
Cold room with shelves

Photo enlarger

Small dryer

Slide producer

Shelves for sample storage & drying
Shelves with 1ight

Specimen stock drawers

Lab. bench (Center)

Lab. bench (Side)

Lab. cabinets

Work tables
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Remarks

SOL

SOL, M-B, B-C
M-B, T-C

B-C

B-C

B-C

BAY

G-C

SOL
G-C
G-C
B-C
ANA

PHL
PHL
PHL

T-C
SMR



46.
47.
48.

(2)

10.
11.
12,

(3)

Item

Sinks
Desks & chairs

Ladder

Audio-Visual Equipment

Power amplifier

Main speaker

Wall speaker (Auxiliary)
Microphone with desk stand
Cassette tape recorder
Video tape recorder
Monitor TV 20"

S1ide projector

Casette recorder for syncronization of siide
projector

Movie projector 8mm film, stereo sound
Overhead projector

Screen 150cm x 150cm stand type

Auditorium

Power amptifier
Main speaker
Wall speaker
Monitor speaker

Microphone with desk stand
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o . . .

10.
11.
12.
13.
14.
15.
16.
17.

(4)

Item

Microphone with floor stand
Wireless microphone

Wireless antenna

Wireless receiver for 2 channels
Cassette tape recorder

Audio control mixer

Microphone receptacle

Speaker receptacle

Movie projector 16mm film, stereoc sound
Slide projector |
Overhead projector

Main screen, motor-driven type

Seminar Room

Overhead projector

Screen

Quantity

MNoMNo MN

Remarks

The equipment listed above is to be further studied in detail to meet the

requirements for research through the discussions with the officials

concerned for this project at the implementation stage.
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3-8-3 Service Systems Related to Research Equipment

de

Water for experimental use will be obtained at the laboratory
sections Tocally with a water distiller or deionizer where
required.

Cylinders of special gases for experimental use will be installed
outside near the demand point.

Service outlets for research equipment wiil be provided in each

laboratory. Service outlets and switch boxes with grounding
for research equipment will also be provided where necessary.
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CHAPTER 4:  PROJECT IMPLEMENTATION
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- CHAPTER 4 PROJECT IIIPLEhENTATION |

‘It ist ant1c1pated that th1s Progect w111 be 1mplemented under the Japanese
:‘grant a1d in accordance w1th the procedures set out by the Japanese ‘ g;_;“
fGovernment In that case, certa1n 1tems of. the work must be carr1ed F" N

iout by the Thai s1de 1n para]]e] with the work. performed under ithe grant

=N sc_o’p'e; o’r-\m‘a N N

‘_fa1d, ‘and. the former must be 1ntegrated with- the ]atter E The work to be
~.“done by the Tha1 .side. 1s outlired in thrs report but the details of such
u; work ust ‘be determ1ned through d1scuss1on as the 1mp1ementat1on of the
‘e;.Construct1on makes progress. ;5" f t_‘:; ;;i 47,T.ﬁ"‘ :
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. The Japanese Government w111 prepare the budget, 1n the way of grant
¢\1f5a1d “for the. deta11ed des1gn and superv1sory serv1ces and the con- -

.kif“{;struct1on of the Central Forest Research Laboratory and- Tra1n1ng

-T;C Center in the Compound of the’ Roya1 JForest. Department in Bangkok
. and-the construct1on of the Sakaerat F1e]d Station in Sakaerat
;necessary e]ements of 1nfrastructure, furn1ture etc at both Bangkok
i and Sakaerat and- w1]] operate the Center ‘and. undertake ma1ntenance ]

f-;fi of the fac111t1es after comp]et1on The 1tems of - the’ work ass1gned

to each s1de are as 1nd1cated on F1g. 4 1 1 ,:f-";11;5'i,fii-“
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Tl If 1t is assumed that the present Progect 1s 1mp]emented accord1ng o
": to the procedures norma]]y fo]]owed Jn, the Japanese Government S.

grant a1d programs the progress chart as 1nd1cated ‘on F1g 3-2- 1
"‘f 1s cons1dered “The- Works® ass1gned to the Tha1 Stde shou]d of course
be 1mp1emented accord1ng to the schedu]e 1f th1s schedule is to- be
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e ‘;‘whereas the Government of Tha11and w111 prepare 51tes and prov1de ) '“"



ITEMS TO BE PROVIDED BY JAPANESE GOVERNMENT

-1 ITEMS FOR BANGKOK CENTER

CENTER BUILDING
AUDITORIUN
GLASSHOUSES
OUTDOOR FACILITIES
(5] RESEARCH EQUIPHENT

BANGKOK

ITEMS TO BE PROVIDED BY THAI GOVERNMENT

-1 ITEMS FOR BANGKOK CENTER
(D REMOVAL OF EXISTING SHED, UNDERGROUND
OIL TANK AND OTHER OBSTACLES
(2) LANDFILL AND GRADING
(3 REPLACEMENT OF EXISTING ROAD
(3) s0IL TEST
(5) UTILITY SERVICES

SITE
ELECTRICITY, WATER, TELEPHORE,
. DRAINAGE AND SEWAGE

0 (6) SPACE FOR TEMPORARY FACILITIES FOR
CONSTRUCTION USE

(@ FURNITURE (FOR ADMIN., ETC.)

B e bR

e T P T P

-2 ITEMS FOR SAKAERAT FIELD STATION

(1] ADMINISTRATION AND
TRAINING BLDG.

LABORATORY

<L LANDSCAPING

-2 ITEMS FOR SAKAERAT FIELD STATION

(1 ACCESS AND APPROACH ROAD CONSTRUCTION
(2) LAND FILLING, CUTTING AND GRADING
(3) UTILITY SERVICE SUPPLY & CONNECTION

DORMITORIES AD CAFEVERIA  SAKAERAT SITE ( FURNITURE (FOR ADMIN., ETC.)

[3] woRKsHOP ~ (® LANDSCAPING

[5] eAraGE s ~ ,'i\ "

[6] MECHANICAL WOUSE -7 ~ Nakhonratchashima

GLASSHOUSE 2 ) ’

@ 1

~3 PROJECT IMPLEMEMTATION

DESIGN AND SUPERVISION
{2] construcTION

Fig. 4-1-1

Entrance

1
Highway Route 304

Kabin Buri
-3 PROJECT IMPLEMENTATION

(1) NECESSARY PROCEDURAL MATTERS FOR CUSTOMS
CLEARANCE, INTERNAL TRANSPORTATION, ETC.

(:) FORMATION OF PROJECT IMPLEMENTATION

(3) MAINTENANCE OPERATION AND RUNNING COST
FOR FACILITIES

Scope of Works Provided by Both Governments
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1981/82

[ofuliz] 1] 2| af4|5]6]7]8 o |tolu]r2]1]2]a]lals]al7}a]elioln]]i]2]s
(1) BASIC DESIGN STUDY
Basic Design

{2) GRANT AID PROJECT

E/N

—1

Detailed Design

Tender & Gonstructien Contract

Construction of the Bangkok Center 17 months
d 1 T T ] 4 1 1 )

|1 i |
AL L A L | L S AL L
Construction of the Sakaerat Field Station 9 months

{3) WORK TO BE DONE BY THAI GOVERMMENT
1

T 1
Bangkak Site
| i

[ i 1 iy |
Boring Test | Landfilling & Removal Works Utitity Service Cannection
furniture, landscaping
Sakaerat Site
11
| L 3
Access Road & Utility Service Utility Service connection
Construction] | | |

furniture, landscaping

Guest houses, Lahorers houses, etc.
Construction work related to Research
and Training in Re-afforestation project

Fig. 4-2-1 Tentative Overall Schedule

Notes:

1) ghe Exchange of Notes was assumed to be concluded in middle of
une,

2) The construction period is considered to be 17 months starting
from October for the Bangkok Center and 9 months for the Sakaerat
Field Station because of expectation for early utilization.

3) Further discussions will be needed with the Thai side on the

arrangements as to the construction schedule of the work to be
done by the Thai side as the Project progresses.
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4-3 OPERATION AND MAINTENANCE

Upon the completion and taking-over to the Thai side, the completed
facilities will be operated and maintained at the responsibilities
of the Thai side. The following is the operation and maintenance
scheme on which the present project program is predicated.

4-3-1 Running Cost

(1) Electricity : 1,692,180 Bahts/year

Demand charge : 700 KVA x 0.8 KW/KVA x 0.5 x 12 months
X 98 Bahts/month = 329,280 Bahts/year

Energy charge : 1,362,900 Bahts/year

a. Plant Specimen 30 KW x 24 hr/day x 365 days/year X
1.54 Bahts/KWH = 404,712 Bahts/year

b. Growth chamber 50 KW x 24 hr/day x 365 days/year
x 1/2 x 1.54 Bahts/KWM = 337,260 Bahts/year

c. Other loads 200KW x 8 hr/day x 21 days/month x 12 months
x 1.54 Bahts/KWM = 620,928 Bahts/year

a+b+c=1,32,900 Bahts/year

(2) Water : 22,680 Bahts/year

20m3/day x 21 days/month x 12 months x 4.5 Bahts/m3
= 22,680 Bahts/year

(3) Gas : 56,760 Bahts/year
10 pcs/month x 12 months x 473 Bahts/pcs = 56,760 Bahts/year
(4) 0i1 for Generator : 29,800 Bahts/year

2 hr/week x 4 times/month x 12 months x 150 KVA x 0.8 x 0.352/KWH
X 7.39 Bahts/2= 29,800 Bahts/year
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(5) Telephone H
(6) Special Gas : B

Net Running Cost : Approx. 1,800,000 Bahts/year

4-3-2 Maintenance of the Facilities and Equipment
(1) Buildings

For the effective service, buildings will inevitably involve
routine clearning and other ways of maintenance, and, in addi-
tion, repairs of abrasions, breakages and deterioration occur-
ing with the passage of time. In order, for the present project
buildings, to keep the effective life for 30 years, such repairs
and maintenance will relate mainly to the inside and outside
finishes, including partial remodeling, but will not be required
for the structural components themselves. Repairs and some
replacement are predictable, in the outside, for the roofing,
exterior wall, and doors/windows, and, in the inside, for the
ceiling boards to be replaced, paint finish to be redone, floor
vinyl tiles to be replaced, wood doors/windows to be adjusted

or replaced, etc.

Remodeling will turn on changes in the usage of building facili~
ties or modes of operation, such as increase in the staff number,

With respect to daily routine maintenance, the facilities

should preferably be maintained with due care and frequently
cleaned up. Minor repairs should be undertaken by a few workers
being stationed there. The candidate workers may include at
least one engineer, one carpenter, one painter or two, and

five or so scrub workers. '
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(2) Utitity Service Systems

Coverable scope includes the electrical, air-conditioning,
plumbing, sanitary and elevator systems. For repairs as well
as daily maintenance, about 4 engineers and 6 technicians,
that is, about two to three times the number required in Japan,
seem to be required.

Respective items of equipment have its own 1ife cycle and accord-
ingly need to be repaired or replaced. If the period is taken
as 30 years compatibly with the building, replacement may be
required one to a few times. For reference, such 1ife cycles
are listed below.

Electrical Equipment

Generator 15 - 20 years

Panel Board 20 - 3¢ "
Fluorescent Lamps 5,000 - 10,000 hours
Incandescent Lamps 1,000 - 1,500 "
Telephone Exchange 40 years

Public Address System 10 - 20 years
Equipment

Elevator 20 years

Plumbing Equipment

Pump 15 - 20 years
Tank "

Pipes & Valves 18 -20 "
Plumbing Fixtures 25 years

Fire Extinguisher 20 "

Gas Equipment 6 "

Sewage Treatment 7 "
Equipment
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(3)

[
Air Conditioning Equipment

Pipes 10 - 20 years
Fans 15 - 18 "
Air Conditioners 10 - 15 "

Research equipment

Generally, researchers, operators and maintenance engineers
must be well-organized for the effective use of the research
equipment. Though the researchers will be given an opportu-
nity to acquaint themselves with the required techniques
through the technical cooperation to be performed, keeping
abreast of the present grant aid, there still remains a
problem regarding the maintenance and repair of machines,
that is, how the operators/maintenance engineers are secured.
In the operation, simple types of equipment may be handled

by the researchers themselves, but the equipment involving
complicated mode of operation has to be handled by the expert
operators exclusively assigned for it. These operators should
fully master the operation techniques and be stationed in
laboratories. For these reasons, the Thaj side may be re-
quested to establish the arrangement to provide for the
operation training and staff assignment in a way to bring

the project benefits to the best advantage.

Next come the maintenance engineers problems. According to
the survey mission's review and findings at similar institu-
tions, the maintenance practice commonly followed in Thailand
is that a maintenance engineer is stationed and exclusively
engaged in the maintenance together with a few technicians
whose task includes the repair and maintenance of building
facilities. In doing so, any insurmountable problem is
referred to a sales agent of the equipment. It may be advis-
able to enter the maintenance agreement with the agent for
periodic inspection of the equipment, though this way of
maintenance seems unusual.

- 87 -



Where the project is implemented under the Japanese grant

aid, most of the equipment items will be of Japanese make.

In planning equipment supply, those which are easy to operate
and maintain will be selected; however, growth chamber and
other some items are inherently destined to fail to last for
a long period of time unless sufficiently maintained. Then,
the daily inspection by a maintenance engineer cannot be dis-
pensed with. This is to mean that utmost efforts should be
made to effect the regular inspection, keeping in mind the
importance of preventive maintenance, without relying on the
repair by an agent upon ultimate failure in operation. For
this project, three engineers, one each of electric¢, electronic
and mechanical engineering disciplines, and three technicians,
one each subordinated to the former may be required. (At the
same time, they can work for the maintenance of the utility
service systems.)

4-3-3 Replacement of Service Systems and Equipment

4-3-4

Unavoidably, equipment and provisions will involve replacement
because of becoming deteriorated with the passage of time, in

case of research eguipment, of advancement of research level,
increased research items, improvement in equipment itseif.

Without regard to these considerations, it will be impossible to
maintain the required function of the Center for a long time.

In order to provide for such facts, it will be indispensable to

make regular check and efforts to cope with newly emerging situation.

Budgeting of Running and Maintenance Costs
For a period of 30 years after completion of the project, the
running, maintenance and repair costs both for building and

equipment items are roughly predicted on an annual budget basis
as follows.
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Running Costs ' 1,800,000 Bahts/year
Maintenance Costs 756,000 Bahts/year
Repair Costs 1,450,000 Bahts/year

Total 4,006,000 Bahts/year
(Based on the current prices as of October 1981)

Data

1)

2)

The running costs are as in para. 4-3-1.

Maintenance costs are predicted, all taking as personnel
expenses for maintenance staff.
(The personnel expenses are established by analogy.)

Engineer 5,000 Bahts/man. month x 5 personnel x 12 moths
= 300,000 Bahts/year

Technician 3,500 Bahts/man.month x 8 personnel x 12 months
= 336,000 Bahts/year

Scrub
Worker 2,000 Bahts/man.month x 5 personnel x 12 months
= 120,000 Bahts/year

The repair costs will be inconstant with the number of years.

For instance, the repairs will cost yearly 2 Bahts/m2 for the
buildings and 10 Bahts/m2 for the service systems, both until
around the fifth year from the construction completion, but
thereafter being on the sharp increase., Here, for the purpose
of cost estimation, the yearly average repair costs are estimated
at 50 Bahts/m2 for the buildings and 100 Bahts/m2 for the service
systems constantly for the period of 30 years.

2

(50 + 100) Bahts/n x 7,000 me = 1,050,000 Bahts/m°

Though variablie depending upon the frequency of use, the equip-
ment repairs are estimated to cost roughly 2 % of the initial
costs,
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Then, setting aside the management costs including the salary
expenses for researchers, etc., about four million Bahts per
year will be required for operating and maintaining the Center.
In addition, if research equipment and utencils are wholly
replaced once every ten years, another about 20 million Bahts
may be required.
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CHAPTER 5:  PROJECT APPRAISAL

JUSTIFICATION AND EFFECTS OF THE PROJECT

The justification and effects of the establishment for the Central
Forest Research Laboratory and .Training Center under a Japanese grant
aid will be assessed from the following angles.

1) The present Center Project is expected to secure the growing
wood stock and increase the forest area, both of which are a
key policy in the 5th National Social and Economic Development
Plan now enforced by the Thai Government. Currently, the re-
search on silviculture techniques for promoting afforestation
is in progress at various fields in Thailand. Upon the compie-
tion, the Center will serve as a core institution for the nation-
wide research activities so that the fundamental studies on
silviculture techniques are deepened and expanded to provide
researchers scattering across the country with an opportunity
to avail themselves of effective means of study.

2) The Center has the bi-function as facilities for practical
training related to desk training to be undertaken by the Bangkok
Center and field training by the Sakaerat Field Station. Thus,
it will provide those engaged in silviculture industry includ-
ing inter alia, regional forestry officers with the field of
practical study, thereby lending an impetus to the national
afforestation.

3) By constructing the research center well-equipped with updated
installations in the national capital, the Bangkok Center becomes
more advantageous in recruiting talented researchers whereby
insuring the bright prospect of the future afforestation activities.

4) The Sakaerat site is very satisfactory as a place for implemen-

ting research and training which are closely related with field
practice.
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5)

6)

Moreover, the site has a strategic advantage in that it provides
chances to show through demonstration the real merits of affore-
station efforts to the local inhabitants, particularly those who
are engaged in burning agriculture, thereby helping to convince
them of the importance of afforestation.

The realization of this Project will promote afforestation
activities and thereby help achieve the annual target area in
afforestation efforts. This in turn, will serve the purpose
of national Tand protection and in consequence contribute not
only to the happiness of local people but also to the national
economic growth,

At this time, Japanese technical cooperation in connection with
re-afforestation is being implemented. If the present grant aid
project is implemented at the same time as such technical co-
operation project, the effects of either project will be
hightened and the achievements thus made will greatly contribute
to the amity between Thailand and Japan.
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6.2 PROPOSITION AS TO THE MANAGEMENT OF THE CENTER

The management of this Center has been briefly discussed in Chapter
4 in connection with the maintenance. The subject will be discussed
here again in some detail because great managerial responsibility
must be fulfilled by the Thai side for satisfactory operation.

The survey mission expects that the Thai side will observe the
following:

1)  According to the Thai side, the proposed Center is to serve
as research institutions subordinated to Silviculture Division
of R.F.D. at this moment. However, the authorities are now
desirous that in the near future, these research institutions
be the headquarters for research activities under direct -
command of the Director of R.F.D. This Center is anticipated
to substantial annual budget continuously for the management,
operation and maintenance after the completion of the Project.
The strict budget control in Thailand, as the Thai side is
worried, is 1iabie to cause difficulties in securing reasona-
ble budget if the Center remains the research facilities of
Silviculture Division. In view of this, it is suggested that
the management be shifted to the desired one at the earliest
possible time,

2) While it is true that research in science and technology in
these recent years has become increasingly dependent on mecha-
nical equipment, it should basically be recognized that re-
search in essence is governed by human capabilities. With
this recognition in mind, the management should take constant
care in promoting the qualitative level of the research staff
and should provide technical and maintenance personnel with
sufficient opportunities to undergo training and education,
utilizing effectively the Japanese technical cooperation to
advantage.
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3) In view that the Center will maintain a number of expensive
tools and equipment, special care needs to be exercised in
facility administration to prevent thefts and losses,
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CHAPTER 6:  BASIC DESIGN DRAWINGS
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6: - BASIC DESIGN DRAWINGS

CENTRAL FOREST RESEARCH LABORATORY AND .TRAINING CENTER . . -

LIST OF BASIC DESIGN DRAWINGS

BANGKOK CENTER
BANGKOK CENTER
CENTER BLDG.
CENTER BLDG.

'CENTER BLDG.-

CENT R BLDG.
CENTER BLDG.
CENTER BLDG.
AUDITORIUM
GLASSHOUSE -1, -2

BANGKOK ‘CENTER

LOCATION MAP
SITE PLAN

1ST FLOOR PLAN

2D FLOOR PLAN

3RD FLOOR PLAN

4TH FLOOR PLAN

ROOF AND PH. PLANS

'ELEVATIONS AND SECTIONS

PLANS, ELEVATIONS AND SECTIONS
PLANS, ELEVATIONS.AND SECTIONS

" SAKAERAT FIELD STATION

BLDG.; LABORATORY
-1, -2, CAFETERIA

" SAKAERAT FIELD STATION
- ADMINISTRATION AND TRAINING

» DORMITORY

ADMINISTRATION AND TRAINING

- BL.DG., LABORATORY

q,-2

» DORMITORY

ADMINISTRATION AND TRAINING

.BLDG., LABORATORY

-1, -2, C FETERIA

"WORKSHOP, GARAGE,.
" HOUSE, GLASSHOUSE

, DORMITORY

MECHANICAL
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(R

THAI GOVERNMENT OFFICIALS CONCERNED
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Mr.

Mr.

Mr.
Mr.
Mr.

M,
Mr.
Mr.

Pong Sono

Sompherm Kittinanda
Sawat Nicharat
Thanit Yingvanasiri
Pravit Chittachamnonk

Boonchoob Boontawee
Pisal Wasuwanich

Paisal Kuwalairat

Charin Itharat

Komon Pragthong

Niwat Jatikanond

Anon Na-Lampoon

Prachongget Liengprodit

Buntur Emaruchi

Chaiwat Phongsang

Pracha Chaowasilp
Sutin Susila

Jiroj Itharattana
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Director General

Deputy Director General

Director, Silviculture Division
Chief, Forest Research Sub-division
Chief, Physiological Research Section

Project Manager, Research and Training
in Re-afforestation (RTR)

Director, ASEAN-Canada Forest Tree
Seed Center

Field manager, RTR

Chief, Training Affairs Sub-division
Personnel Division

Chief, Survey & Planning Sub-division,
National Forest Land Management Division
(NFLMD}

Chief, Design and Construction Sub-djvision
NFLMD

Office of Secretary
Planning Division
Engineer, NFLMD
Architect, NFLMD

Director of Colombo Plan Division
Div. of External Cooperation-Office 2

Colombo Sub-division



I-2 ORGANIZATION OF THE ROYAL FOREST DEPARTMENT (R.F.D.)
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1-3 MEMBERS OF THE IMPLEMENTATION TEAM FOR THE ESTABLISHMENT OF
CENTRAL FOREST RESEARCH LABORATORY AND TRAINING CENTER PROJECT

Chairman Mr. Sompherm Kittinanda Deputy Director-General

Vice Mr. Sawat Nicharat Director, Silviculture Div.
Chairman

Member Miss Sumitra Chuatrakul Chief, Finance Division

Member Dr. Thanit Yingvanasiri Chief, Forest Research Sub-div.,

Silviculture Division

Membey Mr. Charin Itharat Chief, Training Affairs Sub-
div., Persannel Division

HMember Mr. Niwat Jatikanond Chief, Design and Construction
Sub-div., National Forest Land
Management Division

Member Mr. Boonchoob Boontawee Silviculture Division
Member Mr. Pisal Wasuwanich Silviculture Division
Member Mr. Bunlur Emaruchi National Forest Land

Management Division

Member Mr. Chaiwat Phongsang National Forest Land
Management Division

Member Mr. Paisal Kuwalairat Silviculture Division

Secretary Mr. Pravit Chittachumnonk Stlviculture Division
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I-4 BASIC DESIGN SURVEY MISSION

MEMBERS

Team leader

Research pianner

Project
Coordinator

Acting Leader
Planner

Structural
Engineer

Elect. & Mech.
Engineer

Laboratory Equip-
ment & Project

Evaluation

Architect

Shigeru KONDO

Tokunori MORI

Shozo MATSUURA

Kiyoshi HATA

Kyohei SAIMI

Koichi SUZUKI

Yasutaka INGUE

Yoshihisa TANAKA
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Special Technical Adviser
to the President of JICA

Chief Researcher,
Silviculture Division
Forestry and Forest Products
Research Institute

Basic Design Section

dapan International

Cooperation Agency (JICA}

Nikken Sekkei Ltd

Nikken Sekkei Ltd

Nikken Sekkei Ltd

Nikken Sekkei Ltd

Nikken Sekkei Ltd



1-4-2 DIARY

Date Day Description
Oct. 27 Tue. Fiight from Tokyo to Bangkok

28 Wed. Courtesy call and briefing to the Japanese Embassy
and JICA Office
Courtesy call to R.F.D. and discussion on schedule
and inception report

29 Thu. Meeting in R.F.D.: discussion on inception report
Presentation of the draft Minutes
Investigation of the proposed Bangkok Center site

30 Fri. From Bangkok to Sakaerat
Visit to ASEAN-CANADA Tree Seed Laboratory and SERS

3 Sat. Visit to Sakaerat Re-afforestation site and SERS

Investigation of the Sakaerat Field Station site
Return to Bangkok

Nov. 1 Sun. Inter-term meeting
2 Mon. Courtesy call to DTEC

Meeting in R.F.D.
Discussion on function of the proposed Center

3 Tue. Meeting in R.F.D.
Visit to Kasetsart University Kam Phaengsaen Campus
4 Wed. Meeting in R.F.D.
Discussion on the Minutes of Discussions
5 Thu. Signing of the Minutes of Discussions
6 Fri. Flight from Bangkok to Tokyo (Mr. Kondo, Mr. Mori,
Mr. Matsuura and Mr. Saimi)
7 Sat. Preparation of schematic design
Collection of data
8 Sun. Preparation of schematic design and necessary documents
9 Mon. Meeting in R.F.D.

Presentation of schematic design
Visit to Kasetsart University Central Scientific
Equipment Laboratory and R.F.D. Herbarium

(5)



Date

Nov. 10

11

12

13

14

Day

Tue.

Wed.

Thu.

Fri.

Sat,

Description

Meeting in R.F.D.
Discussion on plans and room layouts

Meeting in R.F.D.
Discussion on technical aspects

Meeting in R.F.D.
Preparation of Memorandum

Signing of Memorandum
Briefing to the Japanese Embassy and JICA Office

Flight from Bangkok to Tokyo

(6)



I-4-3 MINUTES OF DISCUSSIONS

MINUTES OF DISCUSSIONS
ON )
THE CONSTRUCTION PROJECT OF
THE CENTRAIL FOREST RISEARCH
LABORATORY AND TRAINING CENTER
THE KINGDOM OF THAILAND

At the request of the Guvernment of the Kingdom of Thailand for
assigtance in establishing the Central Forest Research Laboratory
and Training Center {(hereinafter refered to as "THE CENTERY)

in Bangkok and Sgkagerat, the Government of Japan tarough Japan
International Cooperation Agency (JICA) has sent a survey team
headed by Mr. Shigeru Kondo (Special Technical Adviser to the
president of JICA) to hold the Basic Design Survey on the project
from October 27 to November 14, 1981.

The team held a series of discussions and sxchanged views with the
relevant Authorities of the Governaent of the Kingdom of Thailand

on the establishment and construction of The Center,

Both parties have agreed to recommend to their respective
Governments and the authorities concerned to examine the result
of the survey attached herewith toward the reslization of the
Project.

November 5, 1981

Y /@Kﬂir

SHIGERU KONDO PONG SONO

Leader, Japaneae Survey Team Director General

Royal Xorest Depariment
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2,

3.

Attechments

The objective of the Project is to provide necessary buildings,
facilities and equipment for upgreding forest research and

training activitiea.

The propcsed sites of the preoject are in the compound of the
Royel Forest Department in Bangkok and in Re~afforestation

Project area at Sakaerat in Nakhonratchasima.

The Japanaess Survey Team will convey the desire of the
Government of Thailand to the Goverament of Japap that
the latter will provide the buildings and other items as
listed in Annex I within the scope of Japanese economic

cooperetion in grant form.
The Government of Thailand will take necessary measurea on
condition that the grant assistance by the Government of

Japan is extended %o the Project :

1). to. provide data and information necessary for the

design and the construction
2). to secure land necessary for the construction

3)s to clear, fill and level the Project Site as necded
before the start of the conatruction

4). to construct and prepare the access rcad to the
Project Sits, aa needed

5)s to provide other items listed in Annex-II

(8)



6).

7)e

8).

to ensure prompt unloading and customs clearancs
in Thailand of imported matarials and equipment fer
the construction and alse to facilitate the interpal

transportation for them.

te exempt Japanase nationals concerned from custows
dutles, intsrnal taxes and other fiscal lavies which
may be imposed in Thailand on the occasion of the supply

of materiala and services for construction.
to provide and sccord necessary permissions, licences

and other authorizetion required for carrying out
the Projact.

(9)



Annex I

Items requested by the Governwent of Thalland whose coste

will be borne by the Government of Japan
1. Buillding and PFacilities in Bangkok

1. Administrative offices

2. Library

3. Data Processing and Storage Rooms

4, Auditorium

S« Audio~Visual Room

6. Conference Raom

7+ Seminar Room

8. Soi} Laboratory

3. Trea Seed Laboratery

10. Blochemistry Laboratory

11. Microbiology Laboratory

12. Microtechniques Laboratory

13. Sample Storage and Proceassing Rooms

14, Analytical Instrument Unit

(10)



2e

3-

15.

16.

17-

18.

Maintenance Unit

Offices for Research Scientists

Control Condition Unit

Glass Houses

Buildings and Facilities in Sakaerat

1.

2,

3.

Field Office

Laboratories and Lecture Rooms

Sheds for Machinery and Equipment

Storehouse for Materials

Workshop and Garage

Mechanical Room

Equipments in Bangkok

1.

2.

Laboratory Equipments

Training Equipments

3. Other Research Equipments

(11)



Annex IT

Items whose costs will be borne by the Governuent of

Thailand

1.

2

3

?-

Water supply mains to the Cénter buildirg.

External drainage from the Center building and sewage

treatment facilities,

Electrical powser main line to the Center building,
Telephone lines and equipment,

Exterior facilities and landscaping.

Provision of space necessary for such construction as

temporary office, working area, stock yards, and others.

Furniture, carpet, curtaine and other furnishings as

necessary,

Maintenance and operating cost and expenses.

(12)



I-4-4 MEMORANDUM OF DISCUSSIONS

MEMORANDUM OF DISCUSSIONS

ON
THE BASIC DESIGN SURVEY

FOR

The Construction of the Central Forest Ressarch Laboratory ang

Training Center, Kingdom of Thailand

November 13, 1981

Royal Torest Department

The Japanese Basic Design Survey Team

(13)



MEHORANDUM OF DISCUSSIONS

The Japanese Basic Design Survey Team and the Thai officials

concerned held further discussions on techaical matters in details

after signing the Minutes of Discussions on November 5, 1981 and

confirmed as follows :

1.

2o

e

Project Site Conditions in Bangkok and Sakaerat

Based on a series of land gurveying in Bangkok and Sakaerat,

& drawing was prepared by Thal side and delivered to the
Japanese Team, However, a further survey was requested by the
Japanese Team to be c¢onducted by Thai side to verify the sxisting
80il conditions in Bangkok site as per the attached specification
and boring plot plan. (ATTACHMENT 1)

Thai side confirmed the soll test will be done as soon am possible
and the test result should be given to the Japanese side by the
end of February, 1982.

Block Plen of the Cepnter

The Japanese Team prepared proposed block plans of the Center
in Bangkok and 3akaerat and discussed them with Thsi side.
Both parties basically confirmed the block plans as per the
attached sheets, although they may be slightly modified in
the course of development of basic design. {(ATTACHMENT 2)

Scope of Norks in Detail

Based on the Minutes, both parties discussed the scope of works
in detail and confirmed it each other as per the attached sheets.
(ATTACHMENT 3). 1In addition, the works to be done by Thai side

(14)



were discussed in detail and confirmed as per the attached

outline specifications. (ATTACHMENT 4).

Details of the Facilities

The Japenese Team prepared a sheet describing necessary
faﬁilitiea and equipment to be provided in each room to
serve the purpose of the Center and discussed then with
Thai side item by item. Both parties agreed that the
facilities and equipment as mentioned in the gsaid sheets
with some pending items which will be settled after the
Japanegse Team's returning to Japan. The utilities and
laboratory equipment in each room were summarized as per
the attached sheets for confirmation. (ATTACHMENT ).
The sheets are alsc attached to this memorandum as a

supplement.

November 13, 1981

W céﬂfw“ |t S

¢ 1

KIYOSHI HATA PONG SOQNO

Acting Leader Director Gereral

Japanese Jurvey Team Royal Forest Department
3
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I-5 BASIC DESIGN CONFIRMATION SURVEY MISSICN

1-5-1 Members

Team leader

Project

Coordinator

Acting Leader

Shigeru KONDO Special Technical Adviser
to the President of JICA

Shozo MATSUURA Basic Design Section
Japan International
Cooperation Agency {JICA)

Kiyoshi HATA Nikken Sekkei Ltd

Yoshihisa TANAKA Nikken Sekkei Ltd

Description

Planner
Architect
I-5-2 Diary
Date Day
Dec, 20 Sun.
21 Mon.
22 Tue.
23 Wed,
24 Thu,
25 Fri.
26 Sat.

Flight from Tokyo to Bangkok

Courtesy call and briefing to JICA Office and DTEC
Courtesy call to R.F.D. and presentation of the
Basic Design Survey Report (Draft)

Meeting in R.F.D.: Explanation and discussion on the
Report

Courtesy call to the Japanese Embassy
Meeting in R.F.D.: Discussion on the Report

Meeting in R.F.D.: Final discussion on the Report
Signing of the Minutes
Visit to NIFI

Investigations of buildings in Bangkok
Briefing to the Japanese Embassy and JICA Office

F1ight from Bangkok to Tokyo
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I-5-3 MINUTES OF DISCUSSIOFE

MINUTES OF DISCUSSICNS
ON
THE DRAFL REPORT OF THE BASIC DmSIGN. STUDY
ON THE CONSTRUCTION PROJECT OF
CENTRAL FOREST RESEARCH LABORATORY AND TRAINING CENTER

The Gevernment ef Japen has sent, threugh Japan International
Cesperatien Agency (JICA), & Basic Design Study Team te Thailand
frem 20th te 26th, Deceaber 1981 fer the purpese of submitting
and axplaining the Draft Final Repert of the Basic Design Study
(the Repert) en the Censtructien Project of Central Ferest
Research Laboratery and Training Center (the Project).

The team held sestings with the ataffs concernsd of the Reyal
Ferest Department, Hinistfy of Agriculture and Cooperatives te
explain and to discuss on the Report. As a result of the
fiscussion=s, both partlies have agreed as follows :

1+ The Report principally satisfied the Thai side and
apprepriate alterationa in design agreed during the
discussions will »e incorporated in the Final Report.

2. The Final Repert (10 cepies in English) on the Project
will be submitted te the Thai Government by the and of
February 1982,

December 24, 1981
Bangkok Thailand.

Y Y @—\\

Seaphers Kittinanda Shigeru XONDO

Acting Directer General Leader Jupanese Survey Team
Reyal Perest Department
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I-6 TENTATIVE TRAINING PROGRAMMES OF THE RESEARCH AND TRAINING IN
RE-AFFORESTATION PROJECT
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SITE PLAN OF THE BANGKOK ‘CENTER

[I-1-1
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I1-1-2 CLIMATOLOGICAL DATA IN BANGKOK METROPOLIS

CLIMATOLOGICAL DATA FOR TIIE PERIOD 1951 - 1975

Station BANGKOK METROPOLIS Elevation of station above MSL. 2,30 metres
Index Statlon 48 455 Height of barometer ghove MSL. 16.37 meires
Lutitude 17 41’ N. Height of thermometer above ground 1.50 metres
Longitude 100 30 E, Height of wind vane above ground 2338 metres

Height of raingauge 0,70 metres

Jan Feb Mag [ Apr | May | Jun Jut Aug | Sep Oct Nov Bec | Year

Pressure (+ 1000 or 900 mbs. )

Mean 12,58 | 1J.05 { 1004 | 0B.58 | 0695 | 06,38 | 06.58 | 0660 | O7.51 | 09.70 | 10 52 | 12.63 | 09.18
Ext, Max, 26,50 12096 1 18,42 { (7,74} 13.62 | 12,00 | 14.84 | 12 50 { 15,59 ) 16,78 | 19,92 | 21.89 | 25.40
Ext. Min. 04.59 | 03.87 ; 02,08 | 00.04 ] 99.40 {1 97.76 | 98.78 | 99.36 | $8.20 | 98.24 ) 03 68 | 01.87 | 9.7
Mean daly range 4.75 4.35 487 | 491 | 430 3.8 3.74 3w 4,38 4.4) 4.25 4.46 4.41
Temperature {°C.)
Mean 25.5 21.1 28.6 25 0 28.5 28.0 2.8 2.5 27,4 26.6 25.3 2716
Mean Max. 3.8 327 3.8 J4.8 14,0 2.9 34 321 .7 s 3.1 3t 128
Mean M. 20,4 291 M5 256 25.3 250 pt -1 2.6 24.4 24.3 209 20.6 2.7
Ext.  Max. 36.0 6.6 3.8 ol 194 6.8 360 353 35.7 345 35.1 35.2 198
Ext. M, 2.9 14.9 6.5 19.9 21.1 21,7 s 2.2 203 19.8 14.2 i0.5 9.9
Relative Humidity (%)
Meun 3.0 76.0 o 710 | 200 80.0 810 8.0 8.0 81.0 %0 1.0 9.0
Mo Muaa. 91.8 931.4 2.0 919 | 538 9.9 9.9 v4.4 95.7 95.7 94.3 92,2 93.5
Mean M, 49,5 531.5 55.5 566 612 63.4 64.4 65.2 67.9 67.7 612 53.5 0.0
Ext. M. 27.0 17.0 25.0 20| w0 46.0 47.0 48.0 49.0 49.0 360 310 170

Dew Pelat {'C.)
Mean 19.7 22.0 0.7 145 249 244 24.0 241 244 24.1 22.4 199 23.2

Evaporation (mm.)
Mean— Pichd 8.0 | 23.8 [ 1008 | 057 | so2 | g8 | 73| 2| ssy | wma | ens | ane | sess
—Pan 132,8 1 139.2 1 179.8 § 1826 | )62.6 | 145.8 | 141.6 | 140.3 ] 126.2 1 120.7 [ b18.8 | 123.9 17143

Cloudlness (0-8)
Mean 4.6 5.0 5.2 58 6.5 7.0 7.1 7.2 1.2 6.6 54 4.7 60

Visibility (Km )
4700 L.S.T. 5.8 5.0 58 1.8 8.8 1.7 8.2 78 7.4 19 8.0 1.6 74
Mean 0.5 10.0 9.9 113 129 13.0 1.5 12.2 120 12,2 12.5 12.2 1.8

Wind {Knots)

Prevailing wiad NE S S S 8 S 5w S SW NE N NE -
Mean Wind Speed LR} 5.2 5.8 5.7 4.6 4.9 4.0 46 19 s A7 3.5 -
Max, Wind Specd binne] 37 8 |8 ENE| S6E |4z w passwiis swnfis wankasswliong lis enely ME| -

Raiofali (mm.}

Maan 89| 290 | 280] 700|851 {1504 | 170.3 { 2068 J 4021 | 2342 | 47.6 | 104 | 15439
Mean ruiny days 18] 2.8 36 64 58] 165 134 2081 216 | 174 ] o60)] 16| 0327
Grealest 1n 24 hr. 193 | 730 s28 fuans |12 ) g29 | 1088 | o978 t1say | 12: ] sz | 3201537
Day[Year Mfe1 | 11fe4 | 24/73 | 23/31 |15/66 | &f39 | 30fss | 26/11 | 23fes | sfe0 | 2/69 | s/ | 23/63
Number of days with
Haze NS | 2o | 28] t66] 120 1277 o] B 28 2| 8] wo |99
Fog 4] 386} 28] 4§ t6| 011 o0s] o1} oo| 63| 1o] 14! 12
Hail eo| oo} oo} 61{ 00| ouw{ G0} 00| 00{ 00| oo| oo 01
Thunderstorm 06| 13| 36| sr| t53f wi] 96 6] 1520 136 34| 07| 928
Squal] 00] 00 e2] o02] 03] 041 04| 01} o01] 00} 01l 00| 18
Remark : Evaporatwon - Pan 1961 — 1975
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II-1-3 QUALITY OF CITY WATER IN THE R.F.D. COMPOUND
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1 Turbidity = 0.5 F.T.U. .
2 pH = T.b .
3 Total solids = 360.3 ng/1
b Suspended sclida = 2.2 "

5 Total hardness as (::so.CO:l = 127.06 n

6 Non-carbonate hardness s Cn003 = nil "

7 Carbonate hardness as CaCo, = 127.0 n

8 Chlaoride as NaCl = 6.2 n

9 Sulphate as Na, S0, = 0.025 "
10 calecium = 36.5 n
11 Xron = 0.07G "
12 Manganasec = 0.31 "
13 Magnesium = 8.8 "
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[I-1-4 QUTLINE OF EXISTING UTILITY SERVICES IN THE RFD COMPOUND

1. Electricity

a. Total transformer capacity 1339.5KVA

b. Primary voltage 12 KV

¢. Secondary voltage 3¢ 380V, 1g 220V
d. Frequency 50 HZ

2. Telephone

a. Direct call telephone 63
b. Trunk Tine for exchanger 10
c. Extension 87
d. Main Tines on the main road 300

3. MWater supply

a. Main pipe under the main road 50 cmg
b. Branch pipe to the compound 10 & 7.5 cmg

4. Sewerage

a. Sewerage under the main road Covered drain made of concrete

5. Gas
a. Gas Cylinder gas (C3Hz+ CyHig)
6. Gabage
a. Disposal A Truck carries out every other day

7. Fuel oil
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IT-1-5 EXISTING UTILITY SERVICE PLAN IN THE R.F.D. COMPOUND

SWivd oot 38

AMZL 318Y0 ¥3IM0d —4)

PWO06 3did

¢ M

ONYNKNGT 01 \-

/

WONONVE 01

2 4

R

/

¥S INOHL3TIL

\ n\.a.\

/

HILYM

Y

HILIW MOTd UILVM

dwind

2|®

Adid YI1lvm

e —

$13ISE HIWHOISNVYL

3704 H3IM0d 12373

31gvD INOHIATIL

ADZZ-ADSE MPPE LG

AWZL MEET 3G90 ¥SmOd

WELER]

SIHOLS 2
. MO MIBV3SIY S1On008d 153604

QNOd
TUH WS

&
£ VAY

ABOLS L
ALNLUISNE GOOM

s

il

AH01S oo T e
WIH3LT v (I ) 03 V04 XHOLS ¥
D a0 blwaowsee
. 153304
“To HOIS | ~
i FsnoHfasoLs |
L i

A

AHOLS V

dOHS NHOM

—~
[5F)
Y]
640d —
AYISHNN
_ AGDILS L
SvHoLS T
FEFUEI




1I-1-6 PROPOSED UTILITY SERVICE EXTENSION PLAN IN R.F.D. COMPOUND
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I1-2-1

SITE SURVEYING PLAN OF THE|§AKAERAT FIELD STATION
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[1-2-2 CLIMATOLOGICAL DATA IN NAKHONRATCHASHIMA

CLIMATOLOGICAL DATA FOR THE PERIOD 1951 - 1975

Station NAKHON RATCHASIMA Elevation of siation above MSL. 188.00 melers
Index Station 48 432 Height of barometer above MSL. 189.50 meters
Latitude 1458 N. Height of thermometer above ground 1.50  meters
Laogitude 10 085 E. Height of wind vane above gronnd  12.20 melers
Height of raingauge 100 meters
Jan Feb Mar Apr | May Jun Jul Aug Sep Oct Nov Dec | Year
Pressure (+ 1000 or 900 mbs, )
Mean E388 | 11,75 | 10.19 § 08.68 { 07.14 ! 06 17 | 06,25 26 1 OT66 § 10.70 | 1300 § 14.36 | 0967
Ext. Max. 28,58 1 2406 [ 23,26 | 2845 | 15.7B J 1386 | 1486 | 106 | 1456 1 19.26 [ 2298 | 2566 | 28.48
Ext. Mm, 04.06 | 02.16 F 0056 | 98.95 | 99.48 | 97.28 [ 97.38 | 97.26 | 98.8 | 01.74 { 0368 | 01.58 | 97 24
Mean daily range 578 ) 604 ) 593 ) 544 | akz | 4| 426 | 445 466 | 478 | 483! 530 5.06
Temperature {'C.)
NMean 2.1 BT 9 n9 8.3 2.8 27.4 212 265 258 24,2 4| 262
Mean Max. 308 kR 5.6 64 150 kXX ni3 3T e 37 B0 29.5 32.8
Meen Mo 160 192 F 290 234 244 2380 224 2337 Mo} 2221 95§ 164 2.8
Ext.  Max. 318 0.6 | 41.1 42 4 41.4 40,¢ 18.0 iz 38.0 353 35.3 357 414
Ext. M. 4.9 10.6 e 15.7 207 21.2 21.1 20.5 197 16.7 o1 62 49
Relaibe Humidity (%)
Mean 630 ) 650 660 )| 650 760 760 772.0] w0 | B30 B20 | 770 720 70
Mean Mlaz. £9.2 87.1 86 6 B1LY § 916 2.4 Nb 0.3 052 o945 92.4 0.7 90.9
Mean Min. 44.2 4.6 | 417 417 54.0 6.2 57.4 592 4.4 42 574 9.7 | s
Ext, Min. 230 140 00 19.0 230 28.0 17.0 320 19,0 8.0 2.0 280 14.0
Dew Point {'C.)
Mean 160 | 186 ] w2 o[ 4] DA ne| 29| B3] 22 195] 167 | 208
Evaporation (mm.)
Mean — Piché oL [ 47 ) 178 | 1080 0.9 | 717 6.1 9.5 49.2 63.1 76,0 ¢0.7 10117
- Pan 1454 [ 156.4 § 190.0 | 191.1 ¢ 1815 | 1726 | 1688 § 160.0 | 135.0 | 1340 ) 133.0 | 138.7 {1908.6
Cloudiness (0-8)
Mean .0 34 19 46 57 6.3 6.5 6.8 4.5 5.3 4.0 32 4.9
Visibility (Km,)
oM L.S.T, 39 36 40 23 7.3 9.3 9.3 %.1 1.9 6.7 5.3 4.3 64
Mean 7.1 62l 61 741 95j w02} Wwo] 99| 93 9.4 8.9 8.2 | 85
Wind (Knats)
Brevailing wind NE NE NE 5w sW sw w W w NE NE NE -
Mean Wind Speed 2.7 2.9 2.7 kA 2.9 4.1 41 39 2.6 2.9 34 32 -
Max. Wind Speed ®ese| WE (3w ] 5385 | 46SE |35 o307 41w J35SE | 335 [ S4SE M4 mee HONE -
Raiafall (mm )
Mean At 2 b stal s jess fues 2 e ) amd | 1662 | 338 | 3.3 isno
Mean ramny days 14 28 64 8.0 16.5 15,4 16.3 16,3 197 128 4.0 1.1 | 1204
Greatest i 24 hbr, 17.1 9.7 91.3 918 | 1345 | 114,58 ¢ [04.¢ T3 | 1457 80,7 | 1084 2046 § 1407
Day/Year 25f54 | 23f6s fuofz4 | 473 | 14f52 | 22fe9 | tofvs | 27/64 [ t2fes | 7fen | 9fss [ 3f10 | i2fe
Number of days with
Haze 2.0 26,6 23.8 1.0 5.5 0.5 0.7 1.3 25 9.0 16.4 23,1 [ 1624
Yog LR ] 17 30 35 1.5 0.3 0.3 02 1.2 2.8 2.6 2.9 258
Hal 00 0.0 (LR ] oo 0.0 0.0 0.0 oo | 0o 0.0 oo 0.0 0.1
Thundersiorm 0.4 2.0 74 12,8 6.6 T.4 1.3 6.2 10.4 6.5 a7 0.0 77
Squall a0 0.0 o 0.1 0.1 a.1 0.0 00 0.0 0.1 00 0.0 0.5
Remark & Evaporation  © Pan 1962 — 1975
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[1-2-3 QUALITY OF STEAM WATER AT SERS

1. Physical and Chemical Properties

pH

Air temperature (°C)

Water temperature {°C)

Electric conductivity (m, mho/cm)

Turbidity (J.T.U.)

DO (mg/2)
BOD (mg/2)
Hg (PPb)
Cd (PPb)
Pb (PPb)

Dissolved solids (PPm)

(27

6.4 ~6.9
22.0 ~ 34.5
17.0 ~ 29.0
0.21 ~ 0.70
4.2 ~ 40.0
1.6 ~ 7.5
0.60 ~ 2.8
0.092
0.228

2.75

95.87



I1-3 AUTHORITIES CONCERNING UTILITY SERVICES

T. Electric Power Supply

a. Bangkok Center Metropolitan Electricity Authority (M.E.A.)

b. Sakaerat Provincial Electricity Authority (P.E.A.)
in Nakhonrachashima

2. Telephone

Telephone Organization-of Thailand (T.0.T.)}

3. MWater Supply

a. Bangkok Center Metropolitan Water Work Authority

b. Sakaerat Provincial Water Work Authority in Nakhonrachashima

4. Sewerage

5. Gabage Disposal

a. Bangkok Center Sanitary Work Division of Bangkok Metropolitan
Administration

(28)



II-4 ENERGY CHARGE

1. Electrical Charge {For Large Businesses)

a. Demand charge (Bahts/KuW) 98
b. Energy charge (Bahts/KWH) 1.54

2. MWater Charge

Amount used (m3/month) Charge
0 - 10 (minimum charge imposed) 30 Bahts

11 - 50 2 Bahts/m>

51 - 100 3 Bahts/m3

101 - 300 4  Bahts/m’

301 and up 4.5 Bahts/m3

3. Qil Charge

High speed diesel o1l 7.39 Bahts/e

4. Gas Charge

Size (kgs) Charge (Bahts)
12.0 120
i4.5 145
15 150
25 237
45 426
50 473

(29)
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