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Application for the Technical Cooperation (Development Study)

by the Government of Japan.

1. Project digest
(1) Preject Title
Bavironmental Management Planaiog Survey for Arsenic Contaminated Area
of Nakom Sri Taminaraj Prov.‘mce, Thailand,
(2} Location
Nakom Sri Tammaraj Proviace, Thailand (Map was attached) See Annex 1
(3) Implementing Ageocy

Name of Agency ¢ Environmental Research and Training Center

Deparimment of Environmental Quality Premotion, Ministry of Science,

Technology and Environment, Thailand.

Number of S;aff of the Agency : Permanent 63 pzrsons

Temporary : 88 persons

Budget allocated to the Agency : 53 million baht .

QOrganization Chart See Anpex 2

{(£) Jusiification of the Project.

- Present condition of the sector,

Thailand, like many- other developing countries in the Asia Pacific Regioa, is
beset with environmen.tal problems arising mainly from eveals concomitant with its rapidly
changing socioeconomic structure. Efforts to diversity the 'countr)"s agriculture and develop
other iuc'u;stn':s have yesulied in high economic growth, quidrupling real Gross Natonal
Product and more than doubling per capita income in the last two decades. The mein factor in
the continuous high growth rate oi; the economy has been the belanced development of
agriculture-and industry, ceatering on the man\;jacnuing sector,

While the Hght industies, such as food and texdle, are dominant, e
perachemical indusay using patural gas from the Guif of ’I‘hai]and as well as heavier
industries such as motor vehicle assemblies and pat's}manufa.cmring are gaining sha:é in the
whole ecogomy. Without propsr management this leads o serious environmenal problems -
resulang 'm. water pollution, air pollution, noise and vibraton, and geucratio'n solid and

N - . A - ) : .
hazardous waste and tosic substances Thailand s environmental problems can best he classified
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2.

into rural and urban environmental problems.  Rural environmenal pro'r..»lems include
deforestation, loss of biological diversity, soil erosion, flooding, <¢ater shortages and other
natural resource-related problems. Urban cavironment problems inchude overcrowding, poor
housing condition, traffic congestion, water 2and air poliution from both domestic and industrial
sources, and hazardous wastes from industry.

In short, the environmental brob!ems currently facing Thailand present scri:ous
constraints to future economic growth and sustainabiity. T Immediate policy measures and
actions are required lo mitigate adverse environmental impacts, and o rehabilitatz degraded
patural resources, in order to evert the possibility of future economic decline.

- Sectoral development policy.

The seventa National Sconiraic and Social Developwent Development plan
(1591-1996) has three principal objectives, namely :

. To sustain the cou_ntry’s economic growth at an appropriate level,
with stability ;

- To promote more equitable income distribution and jural
development ;
To develop human resources, improve quality of life, snd enhance
the quality of tae environment 2ad naniral resources,

The formulation of ih;: Seventh Plan was intended to be a consensus-building
exercise. It relied on the cooperative effort of all sectors, including not only governmemt
agencies, state enterprises and univcrsiti;s but also the private sector, and pon-governmental
organizations (NGOs). With & broad-based participatio.n, the substance of tme Ssventh Plap
reflects a liberalization process in maay respects. It' encourages the revision of existing
legislation and the formulation of new laws znd regulations, for the comservation of patural
resources and the protection of the eavironment. It also specifies clear levelopmeat targeis and
defines the role of parties involvcd-in the development process, including NGOs and (he
business sector.

In terms of natural resources and the environment, the Sevepth Plan is a
departure from the previous plans on a purnver of accounts. Most significant is the recognitioa
that the tasds zhead are beyoad the scope of Government alore, It is neither fair nor reatistic

to expect the Government Lo bear the burden of generating most of e revenues necessary for
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.3
environmental rehabilitation. The  Seveath Plan has set defliniic flargets to improve
environmental quality throughout the couniry, such as ﬁme rehabititation of water quality of the
lower reaches of the Chao Phraya and Tha Chin rivers, control of the amouat of lead, carbon
raonoxide and suspended particulates alon major streels in Bangkok, the treatment of hazardous
wastes generated from industies, the conservation of ond quarter of the total land area of the
country under conservation forest, and Uie protection of fragile ropical coral reefs.

These ambitious plans call for contributions from alt sectors of the economy.
In the area of énvironmenlal guality management, (he ones of responsibility should fatl on the
pulluters and generalors of waste,.by the industry or comsumers. ‘The Seventh Plan clearly
supporis the Polluter Pays Principle. The costs of pollution coatrol must be built into the
capital and operating costs of mapufacturing products and providing services, rather than be
subsidized throvght the use of pational tax revenues for pollution control and waste treatment
projects. A more equitable share of resprl,\usibijity could then be achieved.

In the area of patusal resources management, the government will involve
local people in tae task of maeaging the vast and &iverse natural resources of forest, Jand, and
water, At the village level, Where the battle to conserve natural resources will be won or lost,
the alliance with faraii.s whose Ih.liood. 3, of 440 will be wweial. The Seveath Plan
recognizes the role of intermediaries such as NGOs who can assist Governmeat in mobilizing
rural people to participate ia pawiral resources mmanagemedt,

Fundamentally, the Flan focus‘es on five -major areas of environmental
management policy : natural resources management, envirenmeantal quality, encrgy and
eavirenment, industry and eavironment, and wrtanization and en:'r'i_fo:'ment. These are viewad
as the ceatral environmentzl concerns associated with continued economic growth. The
commencement of the Sevénth Plan, in October, 1991 is a promisiag move towards more
sustzinable development, Xeeping a baladce betwesn growih and income (‘i_sm'butiou,
industrialization and the protecton of enviropmental quality, wbanizadon and support for the
rural populaticn.

- Problems io be solved in the sector,

The cause of keratosis and hyperpigmeant problems of people in Ronpibul was
relatad to-coasumption of arsenic contaminated surface and ground water. ﬁz:scnjc not only

can be found in water but also in vegetable, food product marine organism and etc. Arsenic
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4.

poisoning has been more seriously and effected to human health and pational economic. Thus,
the probler should be consider and solved out as soon as possible, key 1o solve and profect
environmental quality is capability of chacacterizing contaminant sousce. ¥n general, such
capability is still oot well established 20d maay problem can not be effectively solvad

- Dutline of the project.

The problem of arsenic residue in Ronpibul distict, Nakem Sri-Tammaraj
proviace has occusred for man} years dus to existence of mining tin around this area. After
the process of separaling tin, lots of arsemopyrite minerals have beea contaminaled ia the
cnvironment, especially in surface and underground water. Those arsenopyrite minerals are the
primary scurce of producting arsenic which can affect people who drink these arsenic-
contaminated waters, ‘The most serious case of this problem can cause epidenmistal caacer.

Clinical survey during 1987-1988 showed that more than 1,000 people
between age from 4 months to 85 year was affected. In some schooi, over 30% of students
showed high arsenic level in their hair and nails. Accordiog lo the most recent survey in 1592
of school children is this district, a 22% incidence of skia lesions and hyperkeratosis was
rccord::d.

However the source and distribution of confaminant has mot yet fully
vaderstood in the area become of difficult nature of underground study. Hence no permanent
countermaasure has not yet proposed. For this reason, complete investigation of contarainant
source, distribution and Future forecast of contr;minant movement as well as design and planing
for remedy the area is urgently required, o

- Purpose (sbort term) of the project.

To idenitifyfcharacterize contaminant source and desiga the most
feasible solution for treatment arsénic contamination.

- Goal (long term) of the project

To relief the people from risk of fuher arsenic poisoping by
coatrolling arsenic contamination and providing saft water source,

- Prospective beoeficiaries.

Immediately beaeficiaries to. 14,154 people who live in Reapibul district wilt
be safe from arsenic poisoning and have beiter quality of life and eavironment. In addition,

pople who live in down soream area and other district of Nakom Sni Tammaraj more than 1,
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5.
443, 029 people will get the beneficiaries from this study. In long term, peopke in southern
part of Thailand (14 provinces) who would find 10 be suffered with arsenic poiscning problem
will beoefit.
(5) Desirable or scbeduled time of the commencement of the Project
as soon as possible
{6) Expelled lupding source and/er assistance
- Ministry of Science, Techaology and Bavironment
- Ministry of Industry
(7) Othier relevant Project, if any.
ERTC project, HCA technical cooperation project for ERTC has been active
for last six years. BRTC staff has been trained for survey of groun‘d waler contaminatdon as

well 25 arsenic contamination, Hence those staff can be counterpart for JICA survey team.

2. Term of Reference of the propose study
(1) Necessity/Justification of the study

The skin mapifestation of chrogic arsenic poisoping was first highlighted in
1987 in Roopibal distict. Clinical swvey during 1937-1988 showed that more tham 1,000
people between age from 4 month to 85 year wele affected. Jn some school, over 80% of
students showed high arsenic level in their bair and pails. According fo the ‘most receﬂ.t survey
in 1692 of school children in this district, 2 22% incidence of skin lzsions and hyperkorolosis
was recorded. The cause of sickness was related to the consumption of contaminated surface
and ground water that probably sourced from tin wining site at Ronpibul district. The
distribution of arsenic contamination is widely spread. By slowly flowing and diffusi‘on,
contaminant in ground water is pot just remain but also spread to wider area: Surface water
from Roppibul district are flowing, tuough numercus canals and Pak Pa-Nang river into Pak
Pa-Nang bay which is the imporiant area for aqua culrure, hvestigaﬁon and study of the
arseqic sowce from tin mining was evaluated by séw‘:ral organization. However there was no
study investigating the real contaminant source which release arsenic into ground water.
Therefore study oa the main arsenic contaminated source, current distribution and situation of

contaminant as well as design possible countermeasure for remedy and identify the most



.8.
faasible water supply for people in that area should be carried out as soon as possible in order
to reliel arsenic poisoning problem.
(2) Necessity/Justification of the Japanese Technical Coopcr.ation
Underground contamination is highly complex phemomena. Investigation and
study of such problem require multd discipline specialties such as mining engineering, geology,
chemistry, hyd:ology,. biology aﬁd ete. Mo agency ia Thailand has experienced andfor
capability to carry out thess study. On the otber hand, Japan.has experienced in vacious
miging related to environmental problem and their mapagement and solution. Those
experience in the past can be cffectively utilized to solv;a the problem in Thailand.
(3) Objective of the study ‘
1. To idcntify!characcerize contaminated source,
2. To map current distribution of contaminaat,
3. To forecast expected rnovement of contam inast aad its impact on
envirgoment,
4. To design countermeasuce for remedy 2nd
5. To identify the most feasible alternative water supply for the area.
{(4) Avea lo be covered by the study
Ronpibul district and down stream districts to Pak Pa-Nang Bay. See mep
attached.
(5) Scope of the study
Scope of the proposed study is as folloors.
1. Coataminaat source identificationfcharacierization study.
1-1 Geological ir'wesligatic»n of tn ore
Distribution, mineralbgical character, relation with ersenic
1-2 Historical record invcstigation of mining activities
Mining activities of primary and secopdary deposite
Mineral dressing and metallurgical activitas
l-3._§ﬁ:’1’ace ‘soil geochemical s‘urv'ey.
1-1 High deu'sir;'hy_drogeochemical survey.
1.5 Drilling i;uve-stigaﬁon at estimated contamigani sousces.

1.6 Bvaluaton of reladve importance of sources to human health,

—139—



.
2. Contaminant distribution study
2-1 Ground water study (including investigation drilling)
Understanding aquifer structure and contaminant distribution
2-2 Geophysical resistivity survey
I;fiapping of sediment thickness and distribution
2-3 Regional swiface soil geochemical survey
3. Conlaminact moverment and forecasting study |
3-1 Hydrogeological study
Measurement of hydraulic conductivity and gradient
Bstimation of ground water flow direction and rate
3-2 Water balance study
Catchment, precipitation, run-off, evaporation etc.,
3-3 Reglonal river/stream study
Areal pheto and saterilte i.inage analysis of flow pattern
3-4 Computer modzling,
4. Remedial couc;termeasure desipn and planning study
£.1 Coutaminzat scurcs ;'-:ﬁ'}cdia'l.dcéig;l .
4-2 Contaminated ground water plur'l;e control design
4-3 Conlaminated water reamacat design
4-4 Beonomic evaluation
5. Alternative water supply plaoning study
5-1 Deep aquifer development design
Distributien of carbonate aquif::r and water quality study
5-2 Contaminate water treatment design
$-3 Beonomic evaluadon
{(8) Study schedule
1st year Preliminary imvestigation and source study (5)-1
20d year Distibution aod movement ‘study (5)-2, and 3

3 rd year Remedial design and water supply planning (3)-3 and 3
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(7) Expected miajor output of the study

Investigation report covering,

* jdegtification/characlenzation of coataminant source

* map of current distnibution of contaminant

* forecasting of expected movement of contaminaat and its impact on

eavironmeant

* desion countermeasure for remed
¥

*» jdentificasion of the most feasible alienative water suj);')-'ly. for the

area.

Repert shall be followed uo by countermeasure project.

(8) Request of the study to otber donor agencies, if any.

{9) Other relevant information, if any.

* ‘The problers was first ideatified by former JICA experts.

* JICA technical cooperation project at BRTC has been wained the Thai

counterpart for basic skills required to cooperate with Japanese-survey

team,

* Arsenic poisoning simation in Nakorn Sri Tammaraj and Tin miniag

information from ministry of Pubblic Health, Miaiog of Industry and Jocal

agencies.

3. Facilities and information for the study team

[l

(1) Assignment of counlerparl persopnel of the implementing ageacy

Dr. Monthip Sriratana Tabucanoa Director ERTC Po.D.(Enginearing)

| Ms.Pomnthip Pancharoen
-I&*is.SLucanya Booachalerm¥it
Mr.Meesak Milinthawisamai
Mr.Janewit Woﬂgsmon
Mr.Ussamol Limsakul
Mr.Suticp' Sriachai

Ms.Cheeranun Panthajak

Chief, Water section ERTC  M.Sc.(Biology)
Chief, Toxic secdon ERTC  M.Sc.(Botany)
Water section BRTC  M.Sc.(Radiochemsity)

Toxic substance section ERTC  B.Sc.(Biology)

Water section ERTC B.Scl.(Sa.rﬁ(ary)

Toxic substance section BRTC B.Sc.(Sanitary)

Water section BRTC B.Sc.(Chemistry)
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Ms. Varda Sawaleyothia Water section BRTC B.Sc.(Ch.cmistr}')
Mr.Panompom Yongpan Toxic substance section ERTC  B.Sc. (Science)
(2) Available data, information, decuments, maps etc. related to {hie study
Sece Annex 3,4
(3) Yaformation on the security condition in the study area
The area is considesed as safe as any major region in Thailand
4. Global issues
(1) Eoviropmenla} compooent of the project
The project is directly aimed for pollution control, water supply and
environmeatal management. ‘ |
(2) Anticipated environuestal impacts by the project
The project will be expected to relief the natural and social problem caused by
arsenic contarnination of the area.
(3} Women as maia beaeficiaries or nol
Women in the area has higher attack rate for arsenic poisoning than men.
This s propably due to the fact thal woman has to stay r'r_1 the nouse and consumed
contaminated water more than mea who worked outside. In this regard, women may be bigger
beneficiaries than men.
- {4) Special consideralion for women

No special consideration zt this moment,

5. Anticipated Impacts on women caused by the Project, if any

8. Poverty reduetion componants of the Project, if any

7. Any constraints against the Low-income prople coused by the Project.
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ANNEX 4

1. A smdy of Arsenic ConLynination in Pak Panang-Bay Nekorn Sh-tammaroj province Thailand.
Sukanya Poonchalermlit, Jenewil Wongsanoon and Munchire Fukuda
Envirenmental Reseach and Trasning Center
Department of Environmenlal Quality Promotion Ministry of Science,

Technology and Environment

2. Contamination of Assenic, Cadmium, and Lezd in Pak-Panang niver basin, Nakom sithammarat,
Thailand.

8. Axrykul, K. Keoptarnon, W, Wittayawaawat

Department of Mining and Metallurgical Enginecring

Princo of Sougkla University

3. Greundwatzr Contaninason by Arsenic from Mining industy in Ronohiboen, Thailand.
Vachi Ramnarong & Anong Pajitprapapon

Department of Mineral Resourees

4. Cheonic Arsenic Poisoning in Nakem Sni-Thammarat
Amom Redklai, M.D, Field Epidsrmiology Tfaining Program (FETP) Sidrey Shind:ll, M.D.,
Consultant to FETP

-t
. Sumvey on localicn of n minning in Ronna and Sauag-<han mouatrain, Renpiboan, Nakarn
SaThammaraj. {in Thzl)
Puchara jeriyawat, Therana piyawong

Bepartment of mineral Resources.

6. Diagnuss on Arsenic Poisoning cases

Pepartment at Medicel

7. Study on Assenic residus in Pak-Panang Bay by using biological samples. (in Tha)
Sukanya Boonchalenmddt, Jonewil Wongsanoon and Munchiro Fukuda
Environmental Reseach and Training Center
Depariment of Environmentl Quality Promotion Ministry of Scicﬁ'c:c,

Techaology and Environment

8. Summaery Report on counermeasurs for solveing arsenic poisoning in Runpibul desirict, Nakom Sni-
Tammaraj province.

Matorn Sri-Thamarat public health center (in Tha)
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&, Arsenic poisoning at Ronpiboon Nakorn Sa-Tharmmarat (in Tha)

Ministry of public health

10, Arsendc in Pak pa.na.;\g Bay. { in Thai)

Songklanakann Universiry

11, Contamination of Arsenic contarmination in water, vegeisble, fruits, and hzir in Renpiboon districy,
Nakorn Sa-Thamrmearat {in Thai)

Hxroug N. Chxnpmad®

Foculty of medical

Songklanakorin vniversity

12, Chromic Arsenic Problem al Ronpiboon Nakom-SaThammarat (in Tha)
Dr Chanphen Chujrzpawan

Ministy of Ploblic health

13, Toxicology 2ad Arsenic poisoning Sitraton in Ronpiboon, Nekom S-Thammaret (in Thez)

Offico of Food and Drug Adminisuziion .
13, Sumar;.( on report study for Arsenic ‘conlamination in soif, wairr for agrculture and plant {in Tha)
- Depariment of

» Ministry of Agrculture

15, Progress research en arsenic problem in Nekorn Sii-Tamemnaraj Provinco

Ministry of Poblic hezalth (in Tha)
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Mercuric Bromide Paper Disk Method modified by HIRONAKA(AAN)
1. General Discussion

+ a. Principle: Arsenic is liberated as arsine, AsH3, by zinc in acid solution in a Test tube type
Gutzeit generator. The generated arsine is passed through

« b 12mm LD ~disk test paper . The generated arsine produces a yellow-brown stain on test
paper impregnated with mercuric bromide. The developed color of the stain is roughly
proportional to the amount of arsenic present.

. ¢ Interference: Antimony {>0. 10 me) interferes by giving a similar stain.

« d. Minimum detectable quantity: 0.1 ug As.

2. Apparatus

1.5tainless Glip x 1

2. Glass Flange X 2 1
3.15 mt Test Tube (with voluma fine) x 2

4. Color scala paper x 1

5. Arsenic Test Paper (HgBr2 paper) 100 pes

6. Zinc ponder 30z

7. Potasium lodide 8-10g
8.SnCI2 powder 10g

9. Plastic case 1

10.Field kits Stationaries; {option) Bali poi
Scissores, Forsette Memo pad, Mending tape
11. As standard 5Sppmx10mi %2
12.Flow Disgram of Test )
———————————————— total 30/35(with option) $US

Field Test Kits prices are not enclosed posty

2. Apparatus
-~ &mm |.D. glass tubse

1 il E— 7
| | | i ol 222 <--spring
i | )| R P S A
ol T Ty
| | 12am x 10me Stainless Clamp (Holder)
[ [Nol12 Ball Joint Clamp)

/. Mercury bromide disk paper

—_——e

I”_| Glass Flange

|

€T m—— 3]

I 3. Reagents .
1cm 1 a. Hydrochloric acig HGI, 1 + 1.
! _ .
| | b. Potassium icdide ponder. Grind 50g of Kl
| ] by coffee mii! for 1 min o '
1 i Store in a tight plastic case. (Black Film Case).
I ofl 0 --Tygon tube . .
{ {oll 0 c: Stannous chloride powder. Grind 25g arsenic—free
v |ol} o SaCl2-2H20 and 265 of Na2504 by coffee mill for
_lely ile 1 min. Store in a tight plastic case
Head
Space d. Zinc ponder, Reagent grade fresh opened ,
(3mi) _ arsenic—free. : :
1] [a1+] .
-0-0—="0 e. Mercuric bromide paper: Use 5 sheets of commercial
20 _Jo/ i0cm 1.0. filter papers cut uniformly into strips
ofo fo/o about 12 mm wide. Soak strips for at least 1 hour
! folofo in filtered solution prepared by dissolving
15 00 : 3to 6 g HgBr2 in 100 mL 95% ethyl or isopropyl

-151—



{tor /7 alcohol: dry by waving in air 1| hour at dark place.

| 7 7070/ Cut into 12mm x 10ma square and store in dry, dark

| 100/ place. (KODAK filmcase is suitable for this purpose)

l/ 777 For best results, make up papers just before use

| 7 /o / Handle with forcette to set apparatus

|/ 5ml_/ {Don' t touch with hand)

1/ fo/ / | Figure 1. Generator used with mercusic bromide paper disk method
oo

i. Stock arsanic solution:
e As 3+ standard :

Dissolve : 0.132 g arsenic trioxides, As203, in

1 L distilled water containing 0.4 g HaOH, and dijute to 100 ol with

distilled water; 1.00 ml= 1.00 mg As.3+ (CAUTION: Toxic ~- take care to

avoid ingestion of arsenic solutions)

s As 5+ standard : :
Weigh ©.330g srsenic trioxides, As203, put into test tube.

Add 2ml Cons, HENO3 . and heat until! blown fume disappear.

Add 1ml Conc. HS04 and ig Ammonium Oxalate , and heat uatill blowa fume disappear. (Decompose N

Intermediate arsenic solution: Bilute 5 00 sl stock solution to 500 mlL
with distilled water; 1.00 ml. = 10.Q ug As.

Standard arsenic solution: Difute 10.00 wL intermediate solution(10. Oppm)
to 100 vl with distilled water; 1.00 mL = 1.00 ug As.

4. Procedure

Reagent Blank and As—standard 0.1 to 0.3ppm Tests are reduiréd in every
Prepare 1:1 HCL  100ml of conc. Hydrochloric Acid {ca. 12N Ari®
Prepare Arsenic test paper

HgBr2-paper is slipped from a stock tubes,
Cut out a test paper into 10mm x12 mn size.

Put a test paper onto Disk fla

TR

WE/EOmL of water sample in the 15/25mt Test tube,

Add ca. 0.1/0.2g Kl powder,

—1h2 -



ca. 0.1/0.2z SnGl2 powder reagent,

and 0.2 to 0.5g Zinc powder. &§
Add 2 to 5 ml 1+1 HCG! solution, (c:*
3

immediately connect the filter} the Test tube.

N
r 3-5{As 3+) to 15-30CAs 5+) min. ¥kk

and allow evolution to procecd‘ fo

Amount of Zinc powder and HGI solution may be controlted to generate hydro;

B HICHA Add 2ml
5 cleEy HCI(1:1)
Remove clamp and pickgpm ) £bgomides =

p%per disk ytw/

- . % ':,.b

- Loy ol

EES %s A nd
h 1 i : “:}\}\\ X

N = T’ 30 AR A :
Using aycalibrgtion £ '.ién ;of_ Tehels g?J%W!}Qd be
r s LUAVTRIIERIY |- B Ch ange se
o ADAL I R - R N
T ;f*’:j.“' = -t I TE a$ 800N as
L S 0 B sordinih e o, f
g S e ‘ if, possible
 Sw s e . S SRRy
b. Prepar'gt'io:r?g\" ca | Tbrafiop«o ; é o b ®land" standards at 1
-

Place in generator and t ed for the sample concentrate. Remove te

Teke photagraph of Yellow — Brown color series for calibration .
Avoid sun light to protect fading the tested color paper.

On field analysis , may use this photograph as a standard color chart.

AS >

Don't neglect 2.0 ug standard check in every cue of analysis.

5. Precision and Bias

A synthetic sample containing 50 ug As/L (WHO old criteria) in distilled
water was analyzed in five laboratories by the mercuric bromide paper disk
method with a relative standard deviation of 50.0% and a relative error

of 40. 0%.

*+* Datermination of As 3+ and As 5+
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1f you want to detect only As 3+, you may change UgBr2 papar at 3-5min,
80% of AsH+ detected from 5min to 15min,

Thick HgBr2-paper can uso both side (reversible test paper!).

100% 3+ 5+
3+ 5+
80% 3+ :
3+
60% b+
3+
40% 5+
20%] 3+ 5+
S 5+
1 2 3 5 7 10 15 min 20

Fig.1 AsH3 dotection curve(20'c¢ , 10ml, $n€i12:0.1g , Zinc:0.3g ,6N-HC| 2mi
; }

AAN FUKUOKA Branch: 2-19-35 Hagaoka, Minami-ku, Fukuoka, JAPAN 815 |
| H.Hironka; Fax:81-92-512-753% |
i £-mai! aan-hireonakaBmal, justnet. ne. jp ]
i Office: 2-1-34 JIGYOHAMA , Chuou-ku, Fukuoka, JAPAN 810 |
| Office Tel:81-92-831--0690 Fax:81-92-831-0726 |
| laboratory; Fukuoka City Institute fer Hygiene and Environment |

Arsenic Field Test Kits order form

Please fill vour request or information

Your Hame

E'maiJ_ﬁu“m_____

Mail/Post Adress

Prone and Fax No,

PNGNE:I_______G“"_M,“ o

eaxosl ]

Order of ltems

Exasple a; 2kits+1000tset = 308x2 +108x2 +10$ (postage fee)=905US
Exarple b; HgBr2-paper only 1000test= 105+5% (postage fee)=155US

Field Kits (303US/kits+10%US/post fee):
()Yes Quantity;

[ e

{(Post Fee :Air percel to Bangladesh, india , ASEAN 103US/kit)
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Reagents ars difficult to send by ordinal air-mail,

HeBr2-papor (5US$/500pcst SUS§/post fee):
C Yes Quantity.

[ Iisoopes

Total of Paymant ;
[ Jsus
Mothod of Payment : please check and fill a box

Bank Account to BANK CODE=0177001 - 0913546 Hiromi RIRONAKA

C>Yes, -
From Account Ho.

Cash to AAN-Member;

‘ Yes
== Name of AAN-Member ;

Bank Draft ;

(}Yes
== BANK and DATE

]

Message to AAN/ Arsenic Field Test kits
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