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SCOPE OF WORK:
FOR
THE ENVIRONMENTAL MANAGEMENT PLANNING SURVEY
FOR ARSENIC CONTAMINATED AREA OF THE
NAKHON S THAMMARAT PROVINCE
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THE KINGDOM OF THAILAND

_ AGREED UPON BETWEEN :
MINISTRY OF SCIENCE, TECHNOLOGY AND ENVIRONMENT (MOSTE)
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L. INTROD UCTION

[n response to the request of the Government of the Kingdom of Thailand (hereinafter
referred to as “Thailand” ), the Government of Japan decided to conduct the Study on the
Eanvironmental Management Planning Survey for Arsenic Contaminated Arvea of Ronphibun
District .in the Kingdom of Thailand (hereinafter referred to as “the Study Team” ) in
accordance with the Agreement on Technical Cooperation between the Government of Japan
and the Governlment of Thailand signed on 5th November, 1981 (l.wreina[ter referred to as

“the Agreement” ).
Accordingly, the Japan International Cooperation Agency (hercinafter referved to as
“IICA" ). the official agency responsible for the implementation of the technical cooperation
programs of the Government of Japan, will undertake the Study in close cooperation with the
authorities concerned of Thailand.

The Environmental Research aud Training Center, Department of Envirenmental Quality
Promotion, Ministry of Science, Technology and Enviromment (hereinafter referved to as

“ERTC. DEQP, MOSTE” shall act as counterpart agency to the Japanese study team and
also as coordinating body in velation with other relevant organizations [or the smooth

implementation of the study.

The present document scts forth the scope of work with regard to the Study.
i, OBIECTIVES OF THE STUDY.

The objectives of the Study ave as follows:
1 To identily/characterize the arsenic contamination sources and its mechanism in the
environment at the Ronphibun district and formulate remedial countermeasures to

mitigate the present condition of the arsenic contamination and its impacts to the

area,

(B

To transfer refevant technologies to Thai counterpart personnel in the course of the

Study.

é{ | Slwuﬂl
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I, STUDY AREA
The Study area will be focus in the Ronphibun district {Appendix 1).
IV. SCQPE OF THE STUDY

[n order to achieve the above objectives of the Stuﬁy, the Study will cover the following
study items:
1. Existing data collection and analysis
(1) Legislation velated to: the mining and environment
(2) Natural condition of the survey area
{3) Mining activity and arsenic contamination and its impacts
(4) Secioeconomic condition
(5) Reexamination of components of preliminary field survey based on the e.xistiug
photographs
2. Prclﬁninary ficlkd survey

2-1 Topographic/geological survey
{1) Topugraphic/geological investigation
(2) Soil characteristics
(3) Geological investigation in the mined areas

2-2 Hydrological/geochemical survey (1)
(1) Hydrological/geochemical investigation
(2) Surface water investigation (1)
(3) Preparation of database [or water wells
(4) Meteorological observation (1)

2-3 _Contaminat_!on source investigation (1)
(1) Contamination investigation

(2) .Augcr boring survey (1)

(3) Drilling survey (1)
() Dust fall investigation (1)

(4 Sudm“f



3. Detail (ield investigation

3-1 Ir[ydrologiczil/geochemical survey {2}
(1) Surface water investigation (2}
{2) Meteorological observation (2)

3-2 Contamination source investigation (2)
(1) Augér boring survey (2}
(2) Drilling survey (2)
(3) Dust fall investigation {2)

3-3 Water source investigation
(1) Water source investigation
(2) Measurement of out-flow

3-4 Data collection/analysis
(1) Environmenta!l consideration
(2) Civil engincering {Countermeasures)
(3) Socioeconomic analysis

4. Comprehensive analysis, evaluation and recommendation
{1} Present condition of arscnic contamination
(2) Contamination map of arsenic
{3) Identification of contamination sources
(4) Contaminated mechanism of arsenic
(3) Water balance, load balance of arsenic
(G) Diffusion simulation of arsenic contamination
{7} Formulation of remedial countermeasure design for arsenic contamination and
its impact to the area

(8) Cost estimation and cconomic evaluation
V. WORK SCHEDULE

"The Study will be carried out in accordance with the attached Tentative Work Schedule

as shown in Appendix [I.

(i St



M._REPORTS

JICA shall prepare and submit the following reports in English to the Goverament of
Thailand in accordance with the attached Tentative Work Schedule shown in Appendix [f.

1. Inception Repoft (20 copies)

2. laterim Report (20 copies)

3. Progress Repoxit (20 copies)

4. Draft Final Report (20 copies)
The Government of Thailand shall provide its comments on the Draft Final
Report within one (1) month after the submission of Draft Final Report.

5. Final Report (30 copies)

Within two (2) months after receiving the comments of the Government of

Thailand on the Draft Final Report.

{L_DIVISION OF TECHNICAL UNDERTAKINGS

The division of technical undertaking by ERTC and JICA of the Study is detailed in

Appendix II.

Y. UNDERTAKINGS OF THE GOVERNMENT OF THAILAND

1. In accordance with the Agreement, the Goverament of Thailand shall accord benefits to
the Japanese Study Team as follow:

(1} to permit the members of the Japanese Study Team to enter, leave and sojourn in
Thailand for the duration of their assignment therein, and exempt them from foreign
registration requirements and consular fees,

(2) to exEmpt the members of the Japanese Study Team (rom taxes. duties and other
charges on equlpment machmery and other matenals blought into Thmland for the

. conduct of the Study,
(3)' to provide the necessary facilities to the Japanese Study Team for unrestricted

reexport of equipment and machinery brought into Thailand for the conduct of the

Ll f's:m:f‘
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Study,

(4) to excmp;, the members of the Japanese Study Team {rom inéome 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 {or their services in connection with the
implementation of the Study, ‘

(5) to bear claims, il 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 {rom

gross negligence or willful nisconduct on the part of the members of the Japanese

Study Team.

2. To facilitate smooth conduct of the Study, ERTC shall take necessary measures in
cooperation with other rclevant organizations,

(1) to cooperate in secure the safety of the Japanese Study Team, when and a it is
required in the course of the Study. |

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

(3) to cooperate in sccure permission for the Japanese Study Team to take all data.
documents, maps, photographs and materials related to the Study out of Thailand to
fapan,

(:1) to provide medical services as needed. [ts expenses will be chargeable on members ol

the Japanese Study Team.

3. ERTC shall, at its own expenses, provide the fapanese Study Team with the followings,
tn cooperation with other relevant organizations,
{1} avaitable data and information related to the Study,
(2} counterpart personnel,
{3) suitable o[l’ice-space with necessary equipment in Bangkok and the Study Site,

" {4) ecredentials or identilication cavds.

(( e+
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IX._UNDERTAKINGS OF_I{CA

For the implementation of the Study, JICA shall take the {ollowing measures.

1. to dispatch, at its own expense, study teams to Thailand, and

2. to pursue technology transfer to the Thailand counterpart personnel in the course

of the study.

X. CONSULTATION

JICA and MOSTE (ERTC) shall consult with each other in respect of any matter that

may arise from or in connection with the Study.

L{' S -..+
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MINUTES OF MEETING
ON
SCOPE OF WOR:

FOR
THE ENVIRONMENTAL MANAGEMENT PLANNING SURVEY
FOR ARSENIC CONTAMINATED AREA OF THE
NAKHON SI THAMMARAT PROVINCE
IN
THE KINGDOM OF THAILAND

AGREED UPON BETWEEN
MINISTRY OF SCIENCE, TECHNOLOGY AND ENVIRONMENT (MOSTE)
: - AND :
TAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

BANGKOK, MAY 17, 1998

-~ .
S8 sy S  FIEE B
Mr. Suvat Saguanwongs Dr. Takeshi Usami
Director General Leader of the Japanese Preparatory
Department of Environmental Quality Study Team,
Promotion, Ministry of Science, Japan International Ceoperation
Technology and Environment ‘ Agency :
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The preparatory Study Team {hereinalter referred to as “the Team” ) organized by the
Japan International Cooperation Agency (JICA) aﬁd headed by Dr. Takeshi Usami, visited the
Kingdom of Thailand from 12th to 20th May, 1998 for the purposg of discussing the Scope
of Work for the Environmental Management Planaing for Arsenic Contaminated Arca of
Nakhon Si Thammarat Province.

Team exchanged views and had series !of discussion with agencies concerned of the
Government of Thailand, including Ministry of Science, Technology and .Environment,

(MOS’I‘E), Environmental Research and Training ‘Center (ERTC). Department of Mineral

. Resources {DMR), and other agencies concerned. ,
The Attendance list of the meetings is attached.

As a result of discussion, both sides confirmed the following points.

1. Goal of the Study

The Study will be focussed on the following point of views.

(1} Various document like database for well water, arsenic contamination map, water
balance and arsenic load balance, diffusion simulation of arsenic contamination, etc.
prepared in the course of the Study will be basic data defining the actual condition of

the contamination in the area. and will be the basis for administrative actions to the

Department concerned to be taken in the future.
(2} The Study will provide necessary information for relevant organizations to review

the past actions taken with the problem and to discuss and find out the appropriate

approach in order to solve the problen.

(3} The Study will cover the following study items.

{3). | Study arca

The Study avea will be focussed in the Ronphibun district (Appendix I).

2. Componecats of the Study

The compounents of main works in the Study are confirmed as below. & +~'
T~

L
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(1) Geological survey

Sampling sites for the gcologlca! survey with focus on soil characteristics w1ll be
mainly carried out in the mountainous arca are approximately 40.

{2) Hydrological/geochemical survey

Measurement points for the hydrological/geochemical surve'y are approximately 40.

{3) Meteorological observat{on )
Set up two meteorological observation sites.
{4} Coutamination source invcstigaiion
Sampling sites for the contamination source inveStigation arc approximately 20.
{5) Auger boring survey ‘
Total sites for auger boring are 4590.
{6) Drilling survey
Sites for drilling survey will be carried out are 12 holes.

{7} Dust fall investigation

Measuaement poiats of dust fall investigation using dust jar are 12.

5. Organizational Framework for the Study

Counterpart personnels are requested to participate in all of the field investigation.

6. ltem of Technical Undertakings
{tem for the chemical analysis is confirmed as below.
LK% Na', Ca¥ Mg", SO,.%, ete
The following parameters should be analyzed at the site.

- As*, EC, ORP, pH, etc.

7. Counterpart Training
Refer to the Scope of Work, ERTC (DEQP) requested that counterpart personnel shou!d

partcipate in techmcal training program in Japan The term repl:ed to convey the request to

JICA.
u"
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8. Equipments

ERTC (DEQP) requested the following equipments necessary for the implementation of the

Study. The term replied to convey the yequest to the Government of Japan.

L. Hydride Generation Flow Injection System and Atomic Absorption Spectrophotometer .
for the analysis of total As: 1 set. |

2. lon Chromatograph and Hydride Generation Flow Injection System and Atomic
Absorption Spectrophotometer with autosampler for the analysis of As {lil) and
As(V):1 set

3. Ton Chromatograph with autosampler for the analysis of inorganic cation and anion : 1
sef.

4. Field Test kits for As analysis: 10 sets.

AN oy
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JAPANESE SIDE

L_Preparatovy Study Team
Dy. Takeshi Usami

Dr. Mamoruw Tominaga

Mr. Hiromi Hironaka

Mr. Tsuneo Masuda

Mr. Mikio Kajima
2. JICA Baagkok Office

Mr. Kenji {wabuchi

Mr. Gen Usui

3. Embassy of lapan
Mr. Kenji Iwabuchi

4. Observer

Dr. Kunio Watanabe

IH&SIL)E

LIST OF ATTENDANTS

Leader of the Preparatory Study Team
Member
Member
Member

Member

1. Ministry of Science. Technology and Enviconment

Mr. Suvat Saguanwongse

2. Environmental Research and Training Center

Dr. Monthip Sriratana Tabucanon

Ms. Sukanya Boonchalermkit

Mr. Janewit Wongéanoon

Dr. Nittaya Nugranad
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Ms. Hathzairatana Garivate

Mr. Meesak Mirintharasai

3. Department of Technical Economic Cooperation

Mr. Banchong Apmrnchecwin
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nvFxTTY 1,681 1,274 1393 1282
Fav -y 5%t 1,201 937 1468 3157
e ans 4366 3089 2080
R 5.518] 5,245 3.466 4,672
Tt 2.873 2.798 1,028 3453
= 1477 1,049 1055 923
VYT 1,150 818 a7a] 489
A5—po— 678 609 a91] 385
Zo k 1,002 3,390 39571 3931
""" 5 st | 23208| 20,186 19420] 20372
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o | TR s w w T BIRAA
i |Enhancement and Conservation of National Environmental Quality Act 1991
+ National Environmnet Board
- Environmental Fund
- Environmental Protection
- Environmental Impact Assessment
- Potlution Control o
2 [Water Quality §tandards 198;
~ Drinking water
- Effluent
- Coastal water
- Surface water
- Pollution Control
3 {Solid Waste, Nightsoil and Hazardous Waste Management } 1992
4 [Mineral Act _ 1979
5 [TinContrglAct N 1971
6 [Public Health Act 1992
_ 7 _|Public Cleaning and Crderlines Act } o i 1960
| 8 |Land Development Act 1933
9 |City Development Act i L 1975
10 |Toxic Substance Act 1967
11 _[National Park Act 1961
12 [National Forest Reserves Act 1964
13 |Forest Act N 1984
14 |Wild Animals Reserves and 1960
15 |Factories Act 1969
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$e--3.8  AHLH
(1) ACERAKRE A
WHIEQ. o Parameters Unit | Standard values ]
} L Max. acceptable Max. allowable
1 |Colar Pt-Co 5 15
2 [Taste | TON ) non non
3 |odor TTN fon ) non
4 |Turbidity ssu_ | s 20 |
5 |pH 6.6-85 =92
"6 |Total solids mg/l 500 (600) 15060 (1000)
[ 7 |Fe - mg/l 05 1.0
[ 8 |Ma - mg/1 0.3(0.1) 0.5 (0.3)
9 |Fe&Mn mg/] 0.5 10
10 [Cu mg/l 1.0 1.5
11_|zn mg/1 5 s
12 |Ca mg/l 75 i 200
13 Mg mg/l 50 150
14 S04 mg/1 200 250
15 |CI mg/l 250 ___600(500)
16 |F mg/l 0.7 10
17 |NO3 mg/l 45(10) 45(10)
18 | Alkyl benzyl mg/} 05 1.0
19 |S. Phenolic substance mg/l 0.001 1.0 {0.002)
20 |[Hg mg/t 0.001
21 |Pb mg/l 0.05
22 |as mg/1 0.05 ]
23 |Se mg/l 0.01
24 |Cr mg/1 0.05
25 |eN mg/1 0.2 (0.1)
26 (Cd mg/l 0.01 (0.005)
27 Ba mg/l 1.0
28 |standard plate count | cotenies/em3 500
29 |Total collform MPN/100em3 <22
30 |E coli, ete. none
| 31 |pDT agll 1
32 |Adldria. & Dieldrin pg/l 0.03
33 |Chlordane g/l 0.3
34 |Hexachloro benzene P 001
35 |Heptachlor & pgll C1
[ 36 Heptachlor, -HCH ugll 3
37 |Methoxy chloride ugl/l 30
38 |24D o g/ 100
39 [Gross ¢ Becquret/l 0.1
_TIO Gross 8 Becqurel/l 1
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(2)  BREARNHE AR AR PG

(o pammetes ] Unt | Stndord values |
:WI_ Color ] __ Hozen o 20
2 |Oder . . . _some
| 3_|Turbidity | Siticascate | 5 N
4 |pH . - L 6.5-8.5 I
5 |Total solids ] mgfdd | 500
*6 Total hardness as CaCO3 mg/l B 100 .
7l ot | oos
78‘ | Ba o . mg/l ) 10
| 9 Cd o mg/l o 0.01
10 Chloride as chlorine - mg/l _ 250 o
1l |Cr o mg/l o 0.05
| 1 2 |Cu mg/l 1.0 o
i3 Fe _ mg/1 - 0.5
14 _|Pb mg/| 0.1
15 |Mn mg/l 0.05
16 {Hg mg/l 0.002
17 |NO3-N ne/l ) 4.0
18 {Phenol o mg/l 0.001
12 |Se mg/1 0.01
20 |Ag mg/l 0.05
21 tSulphate mg/l 250
22 |Za - mg/l 5.0
23 |F mg/l 1.5
24 [Coliform MPN/100m] 2.2
25 |E. coliform MPN/100mI none
26 |Disease: causing bacteria MPN/100m! none




(3)  HEMRFIGE

No. | ems | umit Standard values Remarks |
| 1 80D mgd {200 |
| 2 | Suspended solids | mgdl 30-150 o
3 Dissolved solids mg/l <2000 «_@992 ofDS
1 pH e 59
5 Permaganate value mg/l Max. 60 | o
6 Sulphide as K28 mg/l Max, 1.0
7 Cyanide as HCN mg/t Max. 0.2 ]
8 Tar mg/t __eone _ o )
9 | Oil&grease mg/l Max. 50 o
[ 10 | Formoldehyde | mgnt | Maxto  f |
1 Phenol & cresols | og/l | Max 1.0 T
i2 Free chlorine mg/l Max. 1.0
13 Insecticides mefl none
14 Radioactivity B./1 none
15 _Zn mg/l 5 Zine industey: Max. 3.0
16 Cr g/l 0.5 Zinc industry: Max. 0.2
17 As _mg/l i 0.25
| 18 Cu mg/l 1
19 Hg _ mg/l Max. 0005 Zinc industry: Max, 0.002
20 Cd mg/} Max. 0.03 Zine industry: Max, 0.1
21 Ba __mg/l Max. 1.0
22 Se mg/l Max. 002
23 Pb mg/l Max. 0.2 R
24 Ni me/l Max. 0.2 Zine industry: Max. 0.2
25 Mn mg/i Max. 5.0 o
26 Ag mg/l Zinc industry: Max. 0.02 |
(4) A b e e

19925f ¥ A BRI, 1975FERIEDERERSELRIEL CHREReS 282, }ﬁf‘"
TTEARI ORI - 8t L, ERBEIEERS (NEB ! National Env:ronmcntal Board) %
BEOHRA~DE LY, BBEEEOFES LT/ 1, IHEHIIOVWTHEIELTT
v, REROEPSDREOBERCRELIEET A7V s | %?"‘?{%Wﬁt"q@ﬂ
S ETHRHPEREFARAEZERS (BOD L THhTnA,

(5) IRHIMESH
HERRERCESVT, ERBRERSR, REEXSTRARRUEEHEEZR A THK
S HHEITY, ﬁfﬁi?ﬁikﬁfrb'{b\%o BOEMERET 2 LTIRY,

- ERTHY
BEAFMAY
- K
T
- ER R
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3—4 BEAEREEF

fn?-v-ﬁvﬁ~F&Unye7wyﬂﬁwﬂﬂ¥&ﬁt%%%t%%%ﬁ-m%
BUSREY, FWTEAGYEEE (DMR I Department of Mineral Resources) , JE[EHy
HiN4 BT (BGS : British  Geological Survey) , BHFEHAMESIABIIEL v 4 -

(ERTC ; Environmental Research Training Center) V¥ 7 9 KFEHFIZEHITbRATY
%o BATARSTEII OV TE-36IIRT,

#—3.6 BAEREAMEES

_—— — —
No. - HERY ~ ¥ % |
1 [An investigation of arsenic contamination of groundwater Macdonald DMJ., et al 1997

2 |Mineral-related arsenic hazards, Thailand case-study Sumiary, Wiltiams b, et al. 1997
Report British Geological Survey _E{:hnica! Report, WC/97/49

3 |Treatment of arsenic contaminated land in Thailand using Pijitprapon A, et al. 1997

diatomite, Preliminary field site investigations, Pv}u\fh_itbread-;\bru_tat

4 {Technical report on the locations and the amount of high arsenic Jariyawat P, et al. 1993
contamination waste piles generated from mining and

ore dressing processes

6 |Groundwater contamination by arseni¢ from the mining Pijilprapon A, et al. 1994

industry in Ron Phibun, Thatland

6 |Hydrogecchemistry of arsenic in 2an area of chronic mining-related Fordyce F M, et al 1995

arsenism, Roa Phibun District, Makhon Si Thammarat Province

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

Asian tin belt, Nakhon Si Tammarat Province, Southern Thailand
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