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23 Environmental engineer GMT Co., Ltd. The lucky local community who has natural Pb-resources around their areas can develop them for utilization in many ways. But the mining investors should have the suitable processing to operate and protect its pollution problems. The
local community must have the opportunity to cooperate with them for controling the Pb-pollution in the mining processes. And the government should has a strick law and strong punishment for everyone who broke its.
24 House maid Municipe of Tambon | We don't want any mining activities around Thong-Phaphum areas.
Thong-Phaphum
25 Assistant Municipe of Tambon ~ |We can not trust the mining investor about their mining & processing methods because they have many tactics which the local people can not flollow them. Anyway, the goverment should have laws and officers to look after the Pb-
Thong-Phaphum pollution around their mining areas.
2
26 Villager Tam Bon Chalare, Ban Kled We want the seminar where the whole stakeholders can come to share their responsibility for Pb-pollution control around these areas. And the final seminar should hold in Amphoe Thong-Phaphum area where it is the original source of]|
these problems but not in Bangkok.
27 Division of local Education promotion, Ministry of Education. | Don't agree to have mining investments in these Pb-resource areas because only very few groups of the investors who take the whole profit but the local community was the real victim of the Pb-pollution. In long-term mining
investment is not economic when compare to the health hazardous of many generations of our local people and they also destroy many surrounding environment of soil, stream water, mountain, forest and etc.
28 Villager Tam Bon Chalare, Ban Pu t|Mining investment brings many profit and income to their local community but they must have to operate without causing any Pb-pollution to contaminate into their surrounding environments.
29 Ofiicer Kanchanaburi Exploration | We want mining investments in this area because it brings income to develop many of our local commuity structures such as road, school, local funds and hospital.
& Mining Co., Itd.
30 Chief of local Administration Municipe of Tambon  |We can not accept the mining investments in this area because they brough many problems to our local community.
Govemer Thong-Phaphum
31 Chief of National Park Lamkhlongngu National 1. In the preservation and conservation areas, we can do not thing then it is better that we continue to keep them as their original stage 2. Outside the preservation and conservatiion areas, we can develop with good management and
Park (Thong Pha-phum)  |best protecting the pollution problem not to disturb their surrounding environment.
32 Teacher Ban Song-Toh School  |We agree to continue mining investments in these areas. Because it brings good things to our local community than bad things.
33 Member of Thong-Phaphum Municipe of Tambon | 1.Minerals resources are the up-stream industries then they are necessary to utilze them for using their income to develop our local community. 2.With the careful mining & processing processes, its can help to prevent the Pb-pollution
Commercial Center Thong-Phaphum not get into their surronding environment. 3, Besides, Pb-Zn minerals there are another minerals around these areas those we can develop and utilize them to better our local people community.
=t 34 Villager Tam Bon Chalare, Ban Kleq The Pb-deposits around Tam Bon Chalare area is high potential for mining investment and can brings many profit and income to their local community. It is useless to stop the mining activities around these areas. With good
g development and management of the mining and procssing processes to prevent their Pb-pollution not get out to contaminate into their surrounding then the local ity want to support their mining activities. They
should have to edcucate their local community to concern about the health hazardous from the Pb-pollution and teach them to know how they can have practical protection methods.
35 Chief villager of Ban Huai Sue Tambon Chalare From the assessment of mining activities in these areas, it proved that if the mine caused no waste products of Pb-content to conaminate into their surrounding then the local can accept them. But the mines
should employ our local people to work with them not the outsider workers. The people who have already invaded to live in the mining areas, the owner of the mine should not dismiss them to get out.
36 Villager Tam Bon Chalare, Ban Pu t| The local community would like the DMR to take good care of Pb-resources in these areas and also grateful for their ilbility for the Pb-poll not to into their surrounding environment.
37 Kanchanaburi Exploration & Tam Bon Chalare, Ban Son| The development and management of many sections in our local communities together with mining activites as the whole stakeholders of these projects have planing. If they are really practical then all are acceptabe to let them to
Mining Co., Itd. continue their mining investments.
38 Senior Mining Engineer Department of Industries arjIt can not confirm that in the mining areas their local community can also get profit from their agriculture products.
39 Senior Mining Engineer Department of Industries ary Three of the alternative choices make confuse for understanding. They should clearly expain that 1.) Preservation areas mean we want to preserve them permanently as their original forms without usage from today and in the future. 2.)
Conservation areas mean we want to conserve them for develop whenever they are necessary in the future. 3.) Development areas mean we can utilize our natural resources as our purposes but.we must have the practical processes to
control its pollution.
40 Mining Engineer Division of Strategic and |When we have a good d for getting profit and from our natural resources for our local community, so each given alternative choice is best for those whole stakeholders and it is better than
Promotion mining sector  |let it goes by haphardus.
of DPIM.
41 Senoir Envronmental Control Office of Ecomonic and So The government should have to declare a clearly understanding of three kinds of land rights for the local people to know their autorities for using them. Such as 1.) "State owned property":- Where these areas all of the people are their
owner and no one can use it for individual profit only. Everyone should help to look after their ecology or surrounding environments with carefulnessly. 2.) "Public property":- Where each public sectors are their owner and can utilize
them for the public usefulness only, they have to compensate with fair and justice to their public stakeholders and must have to rehabilitation them after finished their usage. 3.) "Individual property":- Where every person has their land
right and can utilize from their resources as their own. With the combination of these three property principles as the "Property Law" for their local community, it can help to develop their natural resources with maximum profit and
sustainable management for all of them. We should also apply the environmental management of Japan to use in our areas, where they have "Voluntary Agreement of Each Local Community". Those voluntary
are of local government officers and the investors. These three parties make an agreement to develop their natural resources with the profit and for the whole
keholders by the "E: | Control Division" supports the knowledge of how to preserve, conserve, develop and manage their natural resources with the practical processes to control the pollution.
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annually (IPEN, 2013). There are four ASGM locations in northern Sulawesi, at Talawaan Qwme-m.%WmEv\ et al., 2010),
Buyat (Limbong et al., 2003; Kambey et al., 2001; Lasut et al., 2010), Tabongan and Tanoyan in Bolmong. The Hg

emissions from Talawaan alone are 100 t per annum (Bose-O’Reilly et al., 2010).
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Figure 1. Major gold mining locations (black circle) in Indonesia

In Gorontalo Province, we were able to identify at least one ASGM site in each regency: (1) Pohuwato regency:
Gunung Pani and Bulontio; (2) Boalemo regency: Bilato; (3) wosmco_mzm.o regency: %Emcﬂ.v_ow m:m (@) OoWow;m_o WSMM
regency: Hulawa and Ilangata villages. The aim of this study is to describe .%m Hg nw:znoz at ___.mmm_ J:ﬁ:m mm mm.
Gorontalo Utara regency. These estimated Hg losses and descriptions of working ooza_:o:m. m.:a woodm_. wonsﬁ_mm of mine
workers provide important data for understanding the health hazards associated with these mining activities.

Materials and Methods . S

Data about Hg use in ASGM and the activities of miners and their families were og::.ma from aﬁﬂ ~=8_.<_.m<<m

with miners, mine owners, and local government officials.The interviews were conducted on-site .mﬂ the mining _oom:.onw
in the Gorontalo Utara regency (Fig. 1). Both mining areas has a typical equatorial climate with two seasons (rainy:
November—March/April; dry: May—October), with the highest rainfall occurring in December (annual average, 1210

mperature is ca. 27°C. .
BEVHMMNHW\MM“MMMW mumo_% in the Gorontalo language) mining area is also known as E.m Buladu mining area in
Sumalata. The area lies within the Buladu River watershed, between Pasolo and Padengo villages, and ca. 109 km
northeast of Gorontalo City, which is the capital of Gorontalo Province. This area can cw «mwn:ma. by car from Oﬁ.:osﬁm*__o
city in 2 h 15 min. The Buladu River watershed drains from the mountain peaks A:_.m:mwﬁ.no_a = 2000 m) =_=w the
northern coast of Sumalata district. The distance from the mountain peaks to the Sulawesi Sea is ca. 10 km. Several rivers
hed, including the Buladuand Wubudurivers. B

- EM”_.M”HMHMWMWM regency, ﬁm,a Ilangata and Ilangata Barat mining area is also known as the >:.mm_,mw mining area.
This area lies within the Anggrek River watershed between Diata, Lunggulo, and Lantolo villages, ,.E:o: are ca. 68.4 ._a:
northeast of Gorontalo City. This area can be reached by car from Gorontalo City in 1 h 20 BS.ﬁragmmanw River
watershed drains from the peaks of several hills (highest point = 300 m) to the eastern coast of >:mm3w, a_mﬂ:wﬁ The
distance from the peaks to the sea is ca. 5 km. A number of rivers flow through the Anggrek watershed, including the

Anggrek and Ilangata rivers.

Results . .
The amalgamation process is the basic Au production method used by miners in Gorontalo Province (Fig. 4). The
mining system is the same as that used by underground mining given the nature of the primary ore. Ore is excavated and
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transported manually from nearby hills or mountains to the processing sites. Traditional tools such as broad hoes, craws,
and bars are used to carry out ore excavation. The ore is then packed into sacks and manually transported to the
processing plant. In the processing plant, the ore is manually crushed using hammers or other percussion tools, although
some processing plants use home made mechanical crushers, Crushed ore (3040 kg) is fed into a trommel mill with
water and several decimeter-sized rocks and milled for 3-4 h until the material is fine enough to release Au. Subsequently,
ca. 500 g of Hg is added to the trommel, which is then rotated for 30 min until amalgamation has been completed. The
involvement of women and children workers is unique to the Hulawa mining site, where they come from neighborhoods
such as the Buladu area. These workers are found working with waste stored in ponds and undertaking sluicing and
panning in the Wubudu River estuary.

Data are estimated using information from the miners that each cycle, one trommel mill can be fed with ca. 3040
kg of crushed ore and 0.5 kg Hg needed to extract the Au. Assuming that all trommel mills are operating in each cycle,
275 kg of Hg is needed. From these data and amount of Hg lost per gram of Au produced, we can estimate the Hg loss to
the environment. From each primary cycle, ca. 3 g of Au per trommel mill is produced, whereas secondary processing of
waste produces ca. 0.5 g of Au per trommel mill. We also assume that the miners only work five days a week, given that
they sell the Au on Saturday, and that the ratio of Hg loss to Au produced is ca. 2:1 (Darmutji, 2003). The amount of Au
produced in each cycle is ca. 378 x 3 gor 1134 g, which results in a calculated Hg loss of ca. 2 x 1.1 kg or 2.2 kg per
cycle. Since the miners works five days only a week and there are 52 weeks a year, then the total annual Hg loss in the
Gorontalo Utara regency is ca. 2.2 kg/day x 5 days/week x 52 weeks/year or 572 kg.

Conculusion
ASGM activities in the Gorontalo Utara regency have been described as being illegal and dangerous to the
environment, miners, and local population. The amount of Hg used per mining cycle is ca. 275 kg, and the Hg lost per
cycleis ca. 2.2 kg. Annually, ASGM in the Gorontalo Utara regency produces 286 kg of Au and emits 572 kg of Hg. This
is probably aconservative estimate given the limited mining data available. The impact of such large Hg losses to the
environment and people needs to be assessed, particularly given that the Gorontalo Utara regency is an important
agricultural (rice) and horticultural (dairy) production area for Gorontalo Province and Indonesia.
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Anthropogenic mercury contamination and geology of Mongolia
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Abstract

Anthropogenic mercury contamination in Mongolia isfound within the gold bearing zones, especially of artisanal/small-scale gold
mining (ASGM), where mercury is used for gold extraction by amalgamation. The contamination status and ifs environmental and human
health impacts are differ in northem and southem Mongolia according to the country’s geological and geographical features: mercury evaporation
from waste tailings in the north Mongolian forest - steppe area is relatively lower than in south Mongolia. Mercury released from waste tailings is
usually absorbed and accumulated in the soil and deposited in the different underground layers. The metallic mercury typically penetrates in soil at
0-5 cm per year, depending on the mineral composition and structure of the soil/sediment. In the dry and sandy Gobi area, i.e. south Mongolia,
soil is heated quickly up to 60°-65°C or even higher, and the most of the mercury in surface layer isreleased into theair, and not much is left in
the soil. This mercury-containing fog (similar to yellow dust) is driven by the wind and sometimes reach to neighboring aras. In the Gobi zone,
especially in summer, the risk of mercury is much higher than northem forest-steppe zone of Mongolia.

Key Words: mercury, dust, gold, contamination, Mongolia, artisanal/small-scale mining.

Introduction

In Mongolia, mercury usage in mining both for hard rock and placer gold recovery began during the pre-revolutionary times
and continued throughout most of the Soviet times. Since then tons of mercury were accumulated in tailings, most notably at the
Boroo Gold Recovery Factory and in many other scattered locations throughout Mongolia. (Tumenbayar, 2000, 2001). The scale of
the problem in north Mongolia became apparent with the results of a study finded by the Japan International Cooperation Agency
(Tumenbayar, 2003). Meanwhile, artisanal/small-scale mining (ASGM) began to spread southwards reaching the Gobi Desert,
and the mercury usage spread rapidly to many regions of Mongolia. Therefore the US Embassy became concemed at the need to
alert local people to the mercury phenomenon in the Gobi and to determine the nature and extent of the problem, leading to the
project U.S. Department of State Grant: SMG 10007GR008 (Tumenbayar, 2007) . An experience of Mongolian NGO Sans
Frontiere Progres is shared in this report.

Anthropogenic Mercury Contaminated Sites and Gold Distribution

ASGM is one of the sources of anthropogenic mercury contamination in Mongolia (Figs. 1 and 2). ASGM workers
called Ninja usually use large quantities of mercury to catch refractory gold by amalgamation. The amalgam is usually lumpy and
can be recovered fairly easily. The amalgam is then heated to drive off the metallic mercury as mercury vapour pasying health
risk (Tumenbayar, 2007) . There are two main provinces of ASGM and its mercury contamination: (D) well known Khentei, Onon
and Bayankhongor gold belts associated with Caledonian structure (north Mongolia) ; and (II) recently discovered Oyut-Tolgoi,
South Altay gold belts on the uplified blocks associated with Hercinian structure (south Mongolia).

Mercury Contamination and Environmental Effect
The impact by the mercury contamination to the environment and human health are different for these two provinces,
reflecting the difference of geological and geographical features.
(1) In north Mongolian forest-steppe area, the number of days with temperature above zero on the ground surface is less than
190 days/year, (mercury evaporation starts above zero >0°C temperature). During these days average wind speed per month is not
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