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MINUTES OF MUEETING FOR
“THE STUDY ON ENVIRONMENTAL MANAGEMENT PLANNING SURVEY
FOR ARSENIC CONTAMINATED AREA OF
NAKHON ST THAMMARAT PROVINCE IN THAILAND"
BETWEEN
DEPARTMENT OF ENVIRONMENTAL QUALITY PLANNING (DEQP)
MINISTRY OF SCIENCE, TECHNOLOGY AND ENVIRONMENT (MOSTE)
AND
JAPAN INTERNATIONAL COOPERATION AGENCY (}ICA)

The Project Formation Study Team (hereinafter referred to as “the Study Team” )
organized by the JICA visited the Kingdom of Thailand from February 22 to March 3, 1998
for the purpose of discussing the proposal submitted by DEQP, MOSTE regarding the Study
on Environmentql Management Planning Survey for the Arsenic Contaminated Area of
Nakhon Si Thammarat Province {hereinafter referred to as “the Study” ) with DEQP,
MOSTE of the Kingdom of Thailand (hereinafter referred to as “the Thai side” ).

In connection with the above, a series discussions were held between the Thai side
represented by Dr. Monthip Sriratana Tabucanon, the Director of the Environment Research
and Training Center {ERTC), DEQP, MOSTE, and IapaneSe side headed by Mr. Kuniaki
Nagata, the Leader of the Study Team.

The salient results of the discussion mutually confirmed are as attached.

Bangkok,
February 28, 1988

Qe OF Jhon %\/\

riratana Tabucanon Mr. Kuniaki NAGATA
Director of Environmental Research Team Leader,
and Training Center Project Formation Study Team
Departmen{ of Environmental Quality Japan International Cooperation Agency
Promotion,

Ministry of Science, Technology and
Environment
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1. Position of the Study in the Development Policy

The Study is planned in line with “Enhancement and Conservation of National
Environmental Quality Act B.E. 2535” and also under “Eighth National Economic and
Social Development Plan {1997-2001)" .

The local government of Nakhon Si Thammarat Province will be responsible in
cooperation with related agencies for implementation of the actions recommended after the
study. The necessity of the implementation plan should be emphasized in the action plan of
the Nakhon Si Thammarat Province, and the said plan should be submitted to the National
Environment Board through the Office of Environmental Policy and Planning, (OEPP),
MOSTE for consideration.

It is also mentioned by the Thai side that the Study should focus on the detailed plan
with various alternatives to solve the problems so that actions can be taken step by step
taking into consideration the timited amount of budget.

2. Necessity of the Study

With arsenic contamination problem in the Ronphibun District, various research and
actions have been carried out through ERTC, Department of Health, Department of Medicl
Science, Department of Mineral Resources (DMR), Prince of Songkla University, etc., but no
drastic countermeasures have been taken to solve the situation due to loch of technical know-
how and good enough financial support.

The Study Team and Thai side had common recognition “Vthat the arsenic contamination in
the Ronphibun District attributes to old tin mining activities in the arca and that the Study
will be useful for identification of arsenic contamination sources in the area and for
appropriate recommendation of remedial countermeasures.

3. Implementiing Agency

The ERTC, DEQP will act as implementing agency responsible for implementation of the
Study.

4. Scope of the Study

In case the Study is adopted by the Japanese Government, the outline of the Study will be
as follows:

{Purpose of the Study>

To ideatify/characterize arsenic contamination sources in the Ronphibun District and
design effective countermeasures to improve the situation.

é(-/\/ ~16— | A of



{Outlinc of the Study ?
(1) To investigate the present situation of arsenic contamination and to identify/
characterize contamination sources
(2) To map current distribution of arsenic contamination
(3} To forecast cxpected movement of contamination and its impact or environment
(4) To design remedial countermeasures to remove the contamination
(56) To recommend cffective alternative water supply measures

5, Undertakings by the Thai side

It was confirmed that the standardized contents of undertakings stipulated in the Scope of
Work are acceptable for the Thai side.

6. Organizational- Framework for the Implementation of the Study

The Thai side has organized a Working Group chaired by Director General of DEQP,
consisting of representatives from the following organizations. Member from other
organizations can be invited to the Group, if necessity arises.

6.1 Ministry of Science, Technology and Environment
(1) ERTC, DEQP
{2) Potlution Control Department (PCD}
(3) OEPP
(4} Department of Science and Services
6.2 Ministry of Industry
(1) DMR
6.3 Ministry of Health
(1) Office of Permanent Secretary
{(2) Department of Health
{3) Department of Medical Science
6.4 Ministry of Agricultural and Cooperation
(1} Department of Land Development
6.5 Prince of Songkla University
(1) Faculty of Engineer
(2} Faculty of Medicine
6.6 Nakhon Si Thammarat Provincial Government
(1) Provincial Health office
{2) Irrigation office
{3) Mineral Resources Division
(4) Provincial Water Works Authority

‘ik’\/ — 17— | Mé) 070



(5} Ronphibun District

7. Status of arsenic poisoning and safe water supply in Ronphibun district.

According to the data of Ronphibun hospital, 818 patients was found in Ronphibun
District since 1987. 12 cases out of 35 cases of death due to cancer in this decade.
Epidemiological survey by Shoko Oshikawa (PSU, 1997) shows 6% of patients are at the
progressed stage by using arsenic contaminated water, while 15% had the regressed stage
after changing water source from well to tap water supply.

Although the Provincial government prohibited people to utilize arsenic polluted water,
20% of population of Ronphibun district are still using this water. People are still using
arsenic contaminated water from the wells due to unawareness of right knowledge about
arsenic poisoning cven though part of water supply system has already established. Because
of imitation of geological information such as old dressing plant, dredging landfill pile, and
others, Management plan for this contaminated sites could not be well formulated.

8. Present condition of arsenic ¢contamination

The existing data collection and field investigation in the Ronphibun District were carried
out for understanding the clear picture of present ¢ondition of the arsenic contamination. The
existing data mainly consist of reports by DMR, British Geological Survey (BGS) and ERTC.
The field investigation was done around old tin mine sites and Quaternary deposits areas,
including two closed tin mine sites and associated waste dump areas, closed and active open
pits and dredging mine sites, closed and opened mineral dressing plants, ete.

The medium to small scale of mining at the primary tin deposits around the mountain sites
has been operated in the past ranging from about 15 to 100 years ago. The mining methods
were tunneling, small-scaled open pit, and coyote diggings. Waste including arsenic mineral
were dumped at the mine sites. Panning were aiso done by villagers around and down-stream
of the mines. Al of tin crude ore had been sent to the mineral dressing plants at the
Ronphibun District,

Numerous Quaternary (placer) deposits in various scale in and around Ronphibun District
were widely mined by open pit and dredging mining methods. After the crude tin ores are
primarily treated by sluices near the open pit sites, wastes of sluicing were dumped near the
sluicing site. The concentrate of tin is sent to the mineral dressing plants.

The dressing methods adopted in dressing plants are composed of gravity concentration,
magnetic separation, flotation and electrostatic separation.

The contamination sources of arsenic are assumed to consist of four cases, namely closed
mines of primary tin deposits and associated waste dump areas, closed mines of placer
deposits and associated waste dump areas, mineral dressing plants, and arsenic relating to
the limestone of bedrock.

The seepage water from mined out areas is assumed to flow out to the ground and directly
to the stream. A part of the wastes at the associated waste dump areas has been eroded and
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flow down to stream. The scepage water and wastes {lew-ou! are assmued to be one of the
contaminated source of arsenic.

The surface water of the ponds madc by open pit and dredging water and groundwater at
downstream of closed mines are mostly contaminated by arsenic. The concentrations of
arsenic in the surface water will be conducted under this survey.

The dressing plants and associated waste dumps are assumed to be one of the main sources
of arsenic contamination. Part of the wastes from the old mining at the mountain sites has
flowed down to the part of Rorphibun District. However the distribution of arsenic
contamination around the Ronphibun District need to be further investigation in order to
identify the contaminated sources. It is expected that the result of this study will be utilized
for the establishment of management plan of arsenic contaminated area at Nakhon Si
Thammarat Province.
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ATTACHMENT

1. In accordance with the Agreement, the Government of Thailand shall
accord benefits to the Japanese study team as follows;

(1) to keep the member of the Japanese study team informed about polential
security risks in the study area and to take any measures deemed necessary to
secure the safety of the Japanese study team

(2) to permit the members of the Japanese study tean to enter, leave and
sojourn in Thailand for duration of their assignment therein, and exempt
them from foreign registration requirements and consular fees,

(3) to exempt the members of the Japanese study team from taxes, duties,
fees and any other charges on equipment, machinerv and other materials
brought into Thailand and out for the conduct of the Study,

(4) toexempt the members of the Japanese study team from income tax and
charges of any kind imposed on or in connection with any emoluments or
allowances paid to the members of the Japanese study team for their services
in connection with the implementation of the Study,

{5} to provide necessary facilities to the Japanese study team for remittance
as well as utilization of the funds introduced into Thailand from Japan in
connection with the implementation of the Study,

{6) to secure permission for entry into private properties or restricted areas
for the implementation of the Study,

{7) to securec permission for the Japanese studyv team to take all data and
docurments including maps and photographs related to the Study out of
Thailand to Japan,

(8) to provide medical services as needed. lis expenses will be chargeable on
members of the Japanese study team.

2. The Government of Thailand shall bear claims, if any arises, against the
members of the Japanese study team resulting from, occurring in the course
of, or otherwise connected with, the discharge of their duties in the
implementation of the Study, except when such claims arise from Eross
negligence or willful misconduct on the part of the members of the Japanese
study team. '

3. MOSTE(ERTC) shall act as counterpart agency to the Japanese study team
and also as coordinating body in relation with other governmental and non-

governmental organizations concerned for the smooth implementation of the
Study.
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I |Enhancement and Conservation of National Environmental Quality Act 1994
- National Environanet Board
- Environmental Fund
- Environmental Protection
« Environmental Impact Assessment
- Pallytion Contrel - B o
2 |Water Quality Standards ’ 1989
- Drinking water
- Effluent
- Coastal water
- Surface water
- Pollution Control
3 |Solid Waste, Nightsoil and Hazardous Waste Management 1952
4 [Mineral Act 1979
5 |Tin Control Act 1971
| 6 iPublic Health Act 1952
7 jPublic Clearing and Orderlines Act 1960
8 |Land Development Act 1983
¢ |City Development Act 1675
10 |Toxic Substance Act 1967
11 |National Park Act 1964 |
12 |Nationat Forest Reserves Act 1964
13 |Forest Act 1584
14 |Wild Animals Reserves and 1960
15 jFactories Act 1969
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(1) SRERAKFILE
T armaes T O T Susdara vawes |
- Max, acceptable May. allowable
B Color . Pt-Co 5 15
2  |Taste TON non | _non_
3 |Odor e TTN non non
4 |Tuebidity Ssu 5 20
5 |pH _ 6.5-8.5 «=9.2 ]
6 |Total sotids mg/l 599@99)_7 1500 (1000) |
7 |Fe mg/1 05 0
8 |Mn mg/1 0.3(0.1) 0.5{0.3)
9 |Fe & Mn mg/l 05 10
10 |Cu o mg/l 1.0 15
11 Zn mg/l i 5 15
12 |Ca mg/l - 200 |
13 [Mg mg/l 50 150
14 [S04 mg/t 200 250
15 |Cl mg/l 250 600 (500)
16 |F g/l 0.7 1.0
17 |NO3 mg/l 45 (10} 45 (10}
18 |Alkyl benzyl ) mg/1 0.5 1o
19 |S. Phenolic substance mg/1 0.001 1.0 {0.002) N
20 |Hg mg/1 0.001
21 {Pb mg/! 0.05 -
22 |[As mg/l 0.05 ]
23 |Se mg/l 0.01
24 |Cr mg/l 005
25 |CN mg/l 0.2¢.1 o
26 1Cd mg/t 0.01 (0.003)
27 |Ba mg/l 1.0 o
28 |Standard ptate count | colonies/cm3 | 500 I
29 |Total collform MPN/100cm3 <22 ) _
30 |E coli, ete. none
31 |DDT pefl 1
32 |Aldrin. & Dieldrin ugfl 0.03
33 |Chlordane # g/ 0.3 I
34 |Hexachloro benzene 2 g/ 0.01
33 |Heptachlor & uglt 0.1
36 |[Heptachlor, -HCH s gl 3
37 |Methoxy chloride PEy! 30 .
| 38 [24D ugll 100
39 |Gross « Becgurel/l 0.1 1
40 |Gross 3 Becqurel/l 1 ]




(2)

3 N P A

No. Parameters Unit |  Standard va!ues“
! {Color Hazen __‘ - 20
2 foser R I S
3 |Turbidity ~ Silica scale j s ]
4 |pH _ 6.5-8.5 7
5 |Total selids mgAd [ 500
6 |Total hardaess as CaCQ3 mg/l 100
7 Jas | men i} 005
8 |Ba ng/i Lo
9 Jea mg/! 001 ]
| 10_[chtoride aschtorine. | ment 250
11 |Cr mg/l 0.05
12 [Cu mg/} 1.0
13 |Fe mg/] 0.5
14 |Pb mg/1 0.1
157 Ixn mg/l 0.05
16 lHg mg/l 0.002
17 [NO3-N mg/1 4.0
18 {Pheno! . mg/l 0.001 ]
19 Se mg/l 0.01
20 lag e mg/l 0.05
21 |Sulphate mg/1 2590
22 |Zn mg/l 50
23 |F mg/1 15
| 24 [Coliform MPN/100m! 22
25 |E. coliform MPN/10Qm! none
26 [Disease- causing bacteria MPN/100m] none
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{35 HHLARTEGE

| No. ems [ unie | Stendardvalues | Remarks

1 BGD | mg/l b 2060
2 Suspended solids me/l 30:150 B ]
3 Dissotved solids g/l <2000 [c50000fDS
1 plf s | ]
5 Permaganate value mg/l ~Max. 60 N -
6 Sulphide as H2S mg/l Max. 1.0
7 | Cyanide as HCX _mg/l Max 062 ]
8 Tar mg/l none L ]
9 Oil & grease mg/l __ Max. 50
10 Formaldehyde meg/l Max. 1.0 o
il Pheaol & cresols mg/l Max. 1.0
12 Free ¢hlerine mg/l | Max. 1.0
i3 Insecticides mg/l R | o
14 Radioactivity _BA none
15 Zn mg/| 5 Zin¢ industry: Max. 3.0
16 L mg/1 05 Zinc industry: Max. 0.2
17 As meg/l 0.25 ]
18 Cu mg/l 1
19 Hg mg/l Max. Q005 Zinc industry: Max, 0.602
20 Cd mg/l Max. 0.03 Zinc industry: Max. 0.1
21 Ba mg/l Max, 1.0
22 Se mg/l Max. 0.02
23 Pb mg/1 Max. 0.2 _ )
24 Ni mg/1 Max. 0.2 ___|Zinc industry: Max. 02
25 Mn mg/l Max. 5.0
26 Ag mg/l Zine indostry: Max, 0.02
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Xo.  mEss : % i

1 |Aninvestigation of arsenic contamination of groundwater Macdonald DM]. , et 21, 18487

from mining waste, Nakhon Si Tammarat Province, southern Thailand

2 IMinerab-retated arsenic hazards, Thailand casestudy Summary, Williams M, et al. 1997

Report British Geological Survey Tech nical Report, WC/Q?MS{

3 |Treatment of arseaic contaminated land in Thailand using Fijitprapon A, et al. 1997

diatomite, Preliminary field site investizations, PH Whitbread-Abrutat

4 |Teckniczl report on the locations and the amount of high arsenic Jariyawat P, et al. 15993
contamination waste piles generated from mining and

ore dressing processes

[4)]

Groundwater contamination by arsenic from the mining Pijitprapon A, et al. 1994

industry in Ron Phibun, Thailam_i_ )

6 |Hydrogeochemistry of arsenic in an area of chronic mining-related Fordyce F.M. et al. 1595

arsenism, Ron Phibun District, Makhon Si Thammarat Province

7 |Arsenic contamination in surface drainzge and in part of the scutheast | Williams M , et al. 1996

Asian tin belt, Nakhon Si Tammarat Prgyince. Sout_hem Thailand
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