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EXECUTIVE SUMMARY

This report describes the awareness campaign activities conducted in two small scale gold
mining communities of Rasau and Aspai, located near Kumai, Kota Waringin Barat District,
Central Kalimantan, Indonesia. Friends of the National Park Foundation (FNPF) has implemented
this project for 6 months from September 2006, to February 2007 under the coordination of the
Global Mercury Project {(GMP) of the United Nations Industrial Development Organization
(UNIDO). The objective of the project is to raise awareness on the health risks of mercury and
introduce cleaner technoiogy of gold recovery from small-scale gold mining activities.

Smail-scale miners have been mining alluvial gold for approximately 24 years along
Sekonyer River, Kota Waringin Barat District, Central Kalimantan. Miners have employed both
land mining (hydraulicking) and river dredging methods. The two biggest mining sites along this
river are Rasau and Aspai, both areas have been mined for about 20 years. In addition to gold,
zircon has just been discovered and mined for about two years. Small children and their mothers
are regularly spotted working side-by side with men, performing tasks usually carried out by men.
This increases potential mercury exposure to child-bearing age womén, one of the most
vulnerable target population. [.and mining occurs in both Raséu and Aspai, while river dredging
occurs in Aspai mining sites. Mining has impacted the river ecology and the health of
communities living around Tanjung Puting National Park, located on the east side of Sekonyer
River . In the long term it poses a threat to the flora and fauna biodiversity protected within the
park’s boundary.

FNPF’s technical team has fabricated three retorts: the pipe, Fauzi’s, and kitchen bowl
retorts in a manner described in GMP publications. Amalgamation barrel and fume hood retort
were also built for demonstration. Miners were also taught to reactivate floured mercury.
Introduction of cleaner technology was directed to miners, related government officers and gold
shop owners. In Rasau the team worked with village head and mine owners. Based on the
interview with miners, the best estimate of total gold produced is 18.45 kg/year from Rasau and
32.2 kg/year from Aspai Sebrang.

In order to identify mercury concentrations in the environment and in humans, a total of
163 samples of soil, fish, human hair and blood were collected. The concentration of the total
mercury in Jkan Harwan and lkan Baung from the Sekonyer River were higher than
recommended by WHO (0.5 mg/kg). Analysis of human hair samples was conducted by Dr.
Shunichi Honda from the National Institute of Minamata Disease (NIMD) in Japan. Total
Mercury (THg) concentrations of hair samples from zircon miners, burners, mixers, shop owners,

and housewife were relatively higher compared to other occupations.
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Twenty four out of 105 hair samples (12 samples from mining sites, 9 from Sekonyer River
village and one from Kumai) exceeded 50 pg/g total Mercury (THg) (threshold for onset of
neurological symptoms in human body), 12 pg/e methyl mercury (MeHg) (a benchmark-dose
lower confidence limit for maternal hair for child bearing age women) and 2.3 MeHg. ug/g
(PTWI: a provisional tolerable weekly intake). The overall average of THg concentration is 9.+
11.6 pg/g + for men, 13.4+ 17.4 for women, and 15.7 +18.1ug/g for women (child bearing age:
15-45). The overall THg in women and women in the child bearing age category are 60 to 70%
higher than the overall males, this may be due to the fact that in these communitics, women 7
participate in ore processing and even amalgam burning, unlike other mining communities, where
men tend to perform all steps of mining and processing. The overall average concentrations of
this mining community is much higher than Total Hg concentrations in the hair samples of
general population collected from other Asian countries (reference to Honda;s report)

To disseminate information, FNPF formed a team of five experts trained in health and
technical issues. The team has educated miners, miner’s family, government officers, villagers
and school children, about the health risks of mercury and potential exposures from breathing
mercury vapor and from eating contaminated fish. Discussion on health impact of mercury
exposure during a health program was broadcasted by Primadona, a local radio station An article
published in the local newspaper, provided readers with information regarding the extent of
contamination along the Sekonyer River, including mercury concentrations in fish samples. In
addition, FNPF’s campaign team also went to the clementary and high schools around Kumai and
Pangkalan Bun to educate a number of students between the ages of 10 - 18 years of age. A
survey following the campaign shows that for general public, awareness has increased by 50.5%,

while among students it is only 38.7%.
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1. INFRODUCTION

This report summarizes FNPI’s activities during the campaign to raise awareness on health
risks of mercury exposure and introduction of cleancr technology for gold recovery. Trainers
worked closely with itwo mining communities in Aspai and Rasau along Sekonyer River, and
surveyed the gold shops in Pangkalan Bun, Kota Waringin Barat District, Central Kalimantan for
six months from September 2006 to February 2007, Various methods were employed to educate
specific target population, in addition to demenstration of retorts directly to miners. A brief

description of the mining communities is followed by ficld activities and concluding remarks.

2. DESCRIPTION OF PROJECT AREA
2.1 Geography

Rasau and Aspal mining sites are parts of the Kota Waringin Barat Disirict, located
geographically at 1°19°- 3°36° South and 110°25- 112°50° East. These areas are located on the
south coast of the world’s largest tropical rain forest in Borneo, in the Indonesian province of
Central Kalimantan, Kota Waringin Barat District. Predominantly flat, undulating to an altitude
0-100 above sea level, this area lies across the Sekonyer River, which is the west border of the
Tanjung Puting National Park, the only park in South East Asia that protects almost 10 percent of
the total population of orangutans in the world, cight other primates, and many other wildlife
species and biodiversity. Mining activities have had an adverse effect on the wildlife of Tanjung
Puting National Park.

The exact locations of both mining communities were recorded using GPS (Global
Position System). Mr. Agus Lelono, an officer from the Tanjung Puting National Park Authority,
assisted us in making the maps of the mining location. Referring to the map, the community that

conld be impacied by the mining activities will be Sekonyer River village, and Kumaj area.

2.2 Goevernment and Demeography ‘

Kota Waringin Barat District is lead by Bupati, Mr. Ujang Iskandar, with office in
Pangkalan Bun, capital of the district. Mr. Iskandar was elected a year ago and he owns a zircon
mining business. Kota Waringin Barat has the area of 1H).795 km? and 198.367 inhabitants. This
district has no Mining and Energy Office, but there is Office of Environmental Tmpact
Management (Bapedalda) that do not pay much aitention to the mining activities in Sekonyer
River area. Health care for the communities in the area of Sekonyer River is very limited and is
derived from a government-funded nurse practitioner. The salary for the visit to the mining sites

is currently funded by FNPF. A Puskesmas Pembaniu (government health clinic) is located at
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Desa Sungai Sekonyer. No health studies, surveys or baseline data has been gathered to develop a
comprehensive view of health effects due to mercury exposure on the human inhabitants. There
have been complaints of skin problems, presumably caused by mercury. Hepatitis, tuberculosis,
and malaria are suspected to be common, and there is currently a malaria outbreak in Aspai that
has drawn the attention of the local and central health authorities. According to the Health Centre
(Puskemas) Kumai officer’s information, World Health Organization has donated mosquito nets
to be distributed to the miners for malaria protection,

Sungai Sekonyer is the ncarcst village from Rasaw and Aspai mining sites, and
approximately 100 people live there. There are some of the villagers presently work as miners.
Sungai Sekonyer village and Tanjung Harapan post where the Park Rangers and staff from FNPF
and Orangutan Foundation International (OFI), another NGO work, are situated directly across
the Sekonyer River from each other.

All the communities on the Sekonyer River are accessible only by boat. Mining
communities are remote, isolated, and the people have no access to jobs other than illegal mining,
logging or poaching. There is no access to education for children living in Aspai and Rasau, and
limited health care for the miners. Some children of school age attend schools in Kumai if they
have family in Kumai and can afford the education costs. Small children, 2-5 years of age, have
been observed helping their mothers to collect zircon or playing in the area where the mother is
doing amalgamation. A cycle of poverty develops and contributes to the continuity of activities

that degrade the environment.

2.3 Rasau and Aspai Mining Sites

Rasau and Aspai mining sites are the largest gold mining communities along the
Sekonver River. Both sites have been mi;cd f(;' about 20 years. The gold miners are¢ using both
hydraulic pumps for terrestrial and dredges to mine the riverine deposit in Aspai; but only using
hydraulic pumps to mine terrestrial deposit in Rasau. When we surveyed Aspai, there were seven
separate groups of people mining in the river, or known here as melanting. Because these two
mining sites are immediately across the Tanjung Puting National Park, miners sometimes also
mine inside the park when they have a chance. At least nine illegal miners were caught mining in
the National Park by the forest police during our campaign.

Zircon deposits were discovered at both sites about two years ago and mining has

primarily focused on zircon production since that time. However, the majority of miners have

shuice boxes set up for both zircon and gold recovery. The amount of gold being produced and

mercury lost is still undetermined at this time. The gold price in these areas is about IDR 160,000/
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gram (~US$ 17.20) and mercury is IDR 800.000/kilogram (~US$ 86.02). Mercury losses from
amalgamation and burning process seem to be quite common. It is difficult to determine the ratio
for gold produced and mercury losses, but we estimated 1 part of gold produced, 2 — 2.5 parts of

mercury are used.

Rasau Mining Site

This area, about 422 m2 wide, has been recognized by the Local Government as a
“Dusun” (under the authority of a village). There are about 100 families live in this dusun. The
head of the “Dusun” is the boss of the gold mining and he has been mining there since 1987. It is
located about 50 kilometers from Kumai, the nearest town and harbor. It takes one and a half
hours by speedboat, or 3 hours by kelotok (iocal form of boat transportation).

In March 2006, FNPF stafl visited Rasau and observed that the Head of the Village, Mr.
Haji Satri, had a torch setup on his front porch to burn the amalgam for miners. The fumes went
directly into the surrounding community. He had a small, commodities store in his house,
immediately adjacent to wherc the gold amalgam was burned, and there were two “warung
makan” (small restaurants) where people in the community could buy meals, food and goods,
located directly across the path from his porch. Women and children were observed living in the
houses on either side of this torch unit, less than 20 feet from, where the burning process was
occurring. The same condition has been occurring in Aspai, and both mining sites have access to
the same river, Sckonyer River. There were 38 sluice boxes identified during survey we launched
on October 30, 2006. One group of miners consisted of 2-5 people, and it means about 76 - 190
miners mine in Rasau.

Average goid produced in rough estimation from Rasau site, in the year 2006, was 4.1
gram/day/group or §.230 kg/year/group. If there was only 15 groups mining goid in this area,
total gold produced would have been 18.45 kg per year.

Aspai Mining Site

Aspai is the largest mining area in Sekonyer River area and located on the north of Rasau
mining site. We could not get the numbers of how many people were living in this mining site,
but from our research we assumed more than one thousand people live there.

The mining operations in Aspai have been going on for more than 20 years, but the use of
mercury to amalgamate the gold has only been in use for approximately the past 10 years. Miners
obtained the alluvial gold particles by the hydraulic digging of pits on the land adjacent to the

river, and using a sluice table system as a means of separating the gold particles, which settled out
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and were trapped in carpets which lined the sluice table. Many of the sluice tables were located at
the waters edge, or in some cases, in the water. The operation of the siuice tbles produced heavy
levels of sedimentation in the Sekonyer River, degrading approximately 100 kilometers of the
river. Most of the operations were small-scale and utilized simple extraction methods. The carpets
on the sluice tables were rinsed at the end of the day, and a concentrate of heavy sand and gold
particles werc collected in a bucket. Mercury was added to the bucket and stirred by hand to form
the gold/mercury amalgam. Men and women, performed this amalgamation process. Mercury
excess and the contaminated tailings were discharged directly into the river or amalgamation
ponds. Then, amalgam was burned and this process conducted in kitchens or porches.

When we conducted a survey at the beginning of this project, we were led by local people
and some miners to a new site called Aspai Sebrang, and extension of Aspai mining area. In year
20035, they found a large amount of gold in this site (50-70 gram per day for about a month). The
boss of this Aspai Sebrang was Mr. Supian, who was known as a founder of that mining site, with
whom we established cooperation for the campaign. Mr. Supian employed nine groups of miners,
with 3-6 people per group.

In Aspai, 44 (of 46 miners extracted zircon) simultaneously mine gold and zircon. While
in Aspai Sebrang, there were 14 groups of miners who actively mined gold. Each group consisted
of 3-5 people or about 42- 70 miners working in this site. Average gold produced from Aspai
Sebrang was roughly estimated about 7.7 gram/day in 2006, or 46.2 gram/week, or about 2.3
kg/proup in year 2066 (with assumption 6 working days/weck and 2 weeks yearly holiday). So,
estimated total gold production from Aspai Sebrang was 32,2 kgfyear. At the end of our
campaign in February 2007, we were informed that 4 groups of miners found about 70 gram/dﬁy

/group for about a week period of time.

3. PROJECT DELIVERY
3.1 Training of Trainers {(TOT)

Two of the personnel, Drh. Yeni Fildayani and Ms, Mary Kathleen Howe, working on
this project had received the health and technical trainings conducted by UNIDO in February and
September 2006, in Rungan Sari — Central Kalimantan.

3.2 Sampling and Resnlts of ¥Fish and Human Samiples
In order to obtain baseline conditions, we have collected some samples, including fish,

sediment, and human’s hair and blood samples. Fish samples were collected from Sekonyer River

and the market in Kumai. 105 hair samples have been collected from the miners and the non
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miners for the mercury level test, while some blood samples have been collected to compare the
testosterone level of the miners. Although this activity was not funded by UNIDO, the results are
important to confirm mercury has contaminated the residents and fish from the area.

Fish represents a large part of the local diet in all of the communities. This information
was obtained from survey by inierviewing miners and families. People cat fish at least three
times a week. In order to know if local fish are safe to eat and to ascertain which species have
lower levels of mercury/methyl mercury, we have collected several species in September and
November 2006. In total, we coliccied 6 specimens of 6 different fish species (Orek, Telang,
Tenggiri, Suwiungsungan, Tunda, Kakap Merah) and 2 specimens of shrimps from Seckonyer
River, In December, 12 species of fish were purchased from the local market and 2 from
Sekonyer River. We sent 14 different species of fish (Bawal Hitam, Kakap, Harwan, Baung,
Bawal Putih, Tonghol, Selar, Baji Batang, Sembilang, Cumi-cumi, Runtu, Kepiting and Kapah
and shrimp) for analysis in Institute of Health Laboratory(Balai Laboratorium Kesehatan),
Palangka Raya.

The result of the two specics of fish that have been collected from the upstream of mining
communities on Sckonyer River both show a high level of total mercury. The concentration of
total mercury in fkan Harwan was 1.357 mg/kg and in fkan Baung was (.553 meg/kg, all were
above the value recommended by WHO (0.5 mg/kg). The result from the fish collected from the
Kumai local market present a range of mercury concentrations. Concentration of 0.869 mg/kg
was detected in fkan Runtu and 0.436 mg/kg in Tkan Nabi Batang. Concentration of the remaining
samples were less than 0.1 mg/kg. Additional result of the first fish sample collection is still
pending. The sample were stored in UNIDQ office for a couple of months and are currentty being
analysed in Institute of Health Laboratory (Batai Laboratorium Kesehatan), Palangka Raya. In
addition, we have also collected some sediment from both Rasau and Aspai mining sites which
concentration was found in the range of 0.104 — 0.153 mg/kg.

Hair samples {165 in total) from the miners and some non miners have been collected
during the campaign. 55 samples were collected from the mining sites (Rasau and Aspai), 44
samples from Sekonyer River village, and 6 samples from Kumai. All of the hair samples have
been submitted to the National Institute of Minamata Disease (NIMD) in Japan for analysis by
Shunicl;i Honda, PhD., using CVAAS / Circulation Open Air Flow System, an Automatic
Mercury Analyser and GLC-ECD (Gas Liquid Chromatography Capiure Detection) method. The
results from 105 hair samples were as follows:

» 22 samples (12 samples from mining sites, 9 from Sekonyer River village and 1 from

Kumai ) exceeded
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o 50 ug THg/g (threshold for onset of neurological symptoms in human body);

o 12 methyl mercury (MeHg) pg/g (a2 benchmark-dose lower confidence limit for
maternal hair for child bearing ape women); and

o 2.3 MeHg pg/s (PTWI: a provisional {elerable weekly intake).

+ Total mercury (THg) of 4 samples were more than 50 pg/g which is associated with a 5%
risk of neurological symptoms such as fatigue, trritability, and depression in adults.

e 5 samples had methyl mercury of more than 12 MeHgug/g that might result in inferiority
on the neuropsychological performance iest performance compared to other children at
age 7 ycars old.

» 18 samples had more than 2.3 MeHg ug/g which is defined as the most sensitive
toxicological end-point (development neurotoxicity) in the most susceptible humans.

*» Total mercury of zircon miners, burncrs, mixers, shop owners, and houscwife were
relatively higher than those of other occupations.

The overall average of THg concentration is 9 £ 11.6 pg/g for male, 13.4 + 17.4 for
female, and 15.7 £18.1pg/g for female (child bearing age: 15-45). These concentrations are much
higher than Total Hg concentrations in the hair samples of general population coliected from
other Asian countries (reference: report by Shunichi Honda, PhD.). It is interesting to note that
overall THg in females and female child bearing age are 60 to 70% higher than the overall males.
This may be due to the fact that in these communities females participated in ore processing and
even amalgam burning, unlike other mining communities, where males tend to perform all steps
of mining and processing.

Mercury leads to lower testosterone (male hormone) levels. Testosterone production is
zinc dependent. Mercury interferes with zine metabolism and thereby indirectly affects hormone
production. The aim of measuring testosterone level of the men during this campaign was to
compare the testostcrone level of the miners to the non miners so the men miners would be aware
of the influence of the mercury for themselves (“Surviving the Toxic” by William R Kellas).
Blood samples have been collected and submitied for analysis by Puji Astuti, PhD., from the
University of Gajah Mada (UGM), Yogyakarta. We are currently waiting for the result.

The result of the mercury levels in the fish has been published in Kalteng Post (a local
newspaper), February, 26, 2007, to inform the community of the mercury hazards to themselves
and their family. The result from the remaining research will be reported to the UNIDO and
published in newspaper.

11
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3.3 Implementation of Transportable Demonstration Uait (TDU)
Description of the Equipment

FNPF’s technical team has fabricated three types of retorts: the pipe, Fauzi's, and kitchen
bowl reforts in the manner described in GMP publications, in addition to learning from
observation during TOT period.

The team also constructed amalgamation drum, but decided against introducing sluice
box technology because it might promote mining activities in this area. Construction of fume
hood was contracted to UD Sumber Baru, Kumai, using specifications from GMP publications.

Description of Implementation of TDU on Locations

Introduction of cleaner technology focused on two mining operations (Rasau and Aspai).
In Rasau, FNPF worked with Mr. Haji Satri, the head of the Dusun, Mr. Antoni and Mr. Yatim.
Mr. Antoni owns a small zircon/gold recovery operation employing four people. Mr, Haji Satri is
a hoss of about 15 groups of miners, each group employs 2- 5 people. In Aspai Sébrang, the team
worked with Mr. Supian, who employs 9 groups of miners. At both locations, miners were eager

lo try using the introduced technology, primarily the retort, to recover mercury and save money.

Rasau

In March 2006, after returning from the first TOT, we gave a training session to the
mining community in Rasau. In addition, we utilized our visit also to reach new people. The
health training session was conducted in the house of Kepala Dusun (Head of Village), and
attended by miners and their familics.

At the end of October 2006, we launched another trip to Rasau and obtained opportunity
for access 1o mining operations, to meet individual miners, and to explain the purpose of our wok
to Mr. Haji Satri, Head of Village and some people from mining community. In November 2006,
we used our visits (o interview some miners and collect hair samples. In December 2006, with
Mr. Antoni and about 20 other miners, we demonstrated the alternative technology to the miners
at the house of the Head of Village. The demonstration was conducted together with the nurse
from Puskesmas, who made a visit in regards to the outbreak of the Elephantiasis, which was a
direct result of mosquitoes breeding in mining pit water. At this meeting we were able to talk with
miners and their wives about alternative technology, including retorts, altemative amalgamation
techniques, and how to clean mercury. In this scssion miners’ wives, who often involve in the

amalgamation process, reported numbness in their fingertips.

12
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In December 2006, the team firstly met Mr. Antoni who set up amalgamation in his
family bathing facility while the amalgam burning took place in the main room which functioned
as kitchen and living area. We explained that the use of rubber gloves in amalgamation process
was an inexpensive way to protect them, and also discussed the use of an amalgamation drum
with them. We also demonstrated how to clean mercury using a 9 V battery and saltwater solution
ob used dirty mercury owned by Mr. Antoni. He was impressed by the demonstration.

In mid December 2006, we returned to Rasau bringing the pipe retort and an

. amalgamation drum, made from a 5-gallon bucket, for Mr. Antoni fo try. He carried the

concentrated sand/gold mix, recovered at the day’s end, to his house. Because the amount of
concentraie was too small for the 5-gallon drum, so an impromptu amalgamation drum was made
from a smaller, disposable plastic container found in his kitchen. We demonstrated the use of
rubber gloves for protection while amalgamating. By watching the amalgamation process, we
estimated that his house would have been highly mercury contaminated. The amalgam recovered
amounted to less than a gram, which Mr. Antoni did not feel was a sufficient amount to try with
the retort. We explained how to operate the retort and left the pipe retort with him to use afier he
had collected more amalgam.

The Iast visit to Rasau was made in February 2007 to ask Mr. Antoni how the pipe retort
had worked. He had not used it as he felt it was too big for the small amounts of gold he was
recovering and it took too long to burn. However, he was excited to try Fauzi retort. As he only
had a very small amalgam at that time, so we left Fauzi retort to try later when they got more
amalgam. He did not use the amalgamation drum, but he had been using rubber gloves in the
amalgamation process as well as the 9-volt batiery/saline solution to clean the mercury. He had
become aware of the danger of mercury hazard and it encouraged him to adopt technology that
can reduce the exposure. .

About a week afler we left the Favzi retort with Mr. Antoni, Mr. Yatim came to our
office in Kumai and reporied his experiences in using the Fauzi retort. He had burnt 2.5 gram of
amalgam and could capture about 4 drops of mercury {~ 0.5 grams). In another cxperiment, he
captured 4 drops of mercury from 7 grams of amalgam. He could not tell how long the burning
process took time, but he assumed about ! hour. Other miners who watched the experiment were

interested to try , but they did not proceced because the amalgam was too small. They were

reluctant to collect all amalgam together to avoid cheating each other.
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Aspai Sebrang

Aspai Sebrang is the primary site for gold extraction. FNPF launched the first visit to this
site in early November 2006 for assessment, initial contact with miners, and explanation of the
puipose of our campaign. Miners in this area was known as difficult to approach, but from our
conversation with speedboat drivers and miners in Aspai, we found out Mr. Supian as the key
person for the small scale mining. Then we visited his house in Kumai to explain the purpose of
our campaign, health problerns associated with mercury exposure, and the benefit of using retort.
He expressed his interest in trying the retort and gladly invited us to give a talk to his mining
crew. We conducted a training session for miners in Mr. Supian’s site on November 23, 2006,
that covered helath bazard of mercury exposure and alternative technology. Participants
expressed a great interest in receiving the information and trying the altemative technology, and
even Mr. Supian was interested to purchase one Fauzi retort.

In January 2007, we returned to Aspai to bring Fauzi retort for Mr. Supian. We arrived
late in the afterncon, when the carpets were just finished being cleaned. There were about 20
people, men and women, gathered to watch the retort demonstration. We were able to wacth
amalgamation techniques, which were done in the pond where the mining operation was located.
This operation was in very close proximity (less than 200 meters) to an encampment where there
were several “warung” (small restaurants) and accommeodations for mining families. People used
the amalgamation pond also for bathing, brushing teeth, etc. We gave rubber gloves to a miner
who used bare hands to mix the concentrate and he was willing to use them. To clean the
mercury, miners used bleach and we introduced the Pantoja method. In the end, they got 1.5 of
amalgam which would be processed further using Fauzi retort and kerosene stove provided by
Mr. Supian. However, afier approximately 0.5 hour of buming, we could not see mercury
precipitated in the water. Afier the retort cooled down, we opened the retort to find out there was
no change in the amalgam. Then, Mr. Supian took the amalgam to the communal torch site not far
from his residence as the owner of the amalgam expected fast cash. It took only 5 minutes of
burning there. The second test using 2 grams of amalgam also did not work out after 45 minutes
of bumning. Some mercury evaporated and sticked to the cover of the retort. So, we promised the

group to find out the problem and return with more information.

Gold Shops in Pangkalan Bun
FNPF visited and conducted survey to the gold shops in Pangkalan Bun to assess number
of gold shops which did amalgam burning process and their location. We observed that the

burning process took place in two shops, while the other shops admitted that they only sold and
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produced jewelry. During their visits, FNPF’s technical team was able to talk with shop owners

about the danger of amalgam buming.

3.4 Campaign

Prior to the FNPF awareness campaign, FNPF gathered information and found out that
mining communities had no knowledge as to the health risks and effects of mercury, nor of the
potential for fish caught in local waters with high concentration of methy! mercury and not safe
for consumption. They did not know there werc reforts and amalgamation drum that could help to
save money, to reduce mercury exposure, and to reduce the amount of mercury discharged into
the environment.

The team set the targets for the campaign, which included miners, wives, school children,
government offices, and general public. To reach those targets, we have used some approaches as
follow -

e Campaign by mass media : radio and newspaper;

s Brochures, posters and booklets

» Direct interaction by conducting visits to local schools in Kumai and Pangkalan Bun,
gold shops, mining sites in Rasau and Aspai with TDU, government offices;

e Developing curriculum for schools

Brochures, Posters and Booklet

Fact sheets on the risk of mercury exposure and mercury/methyl mercury contamination
have been created to convey pertinent information. Fact sheets were available in Indonesian and
some in English. The brochures were developed based on the information received during TOT.
The given information included risks of prolonged skin exposure with mercury; fume exposure
especially to pregnant women and detrimental effects on newrological development of fetus, and
small children; and effects of methyl mercury contamination from consumption of contaminated

fish and other organisms.

Radio Broadscast

We have made coniract with “Primadona”, a local radio station, to disseminate several
topics of information using interactive talk show, including health effect of mercury, alternative
technology, discases associated to mining activities (Malaria, Filariasis/Elephantiasis,
Tuberculosis and HIV/AIDS). We collaborated with other institutions to be the resource persons,
i.e. Dr. Untung Suropati from Puskesmas for Malaria dan Filiarisis and drg. Indrawan MS from
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Health Department for HIV/AIDS. Resource person for health effect of mercury and alternative
technology were from.FNPF. This broadcast reached listeners in Rasau and Aspai, and served as

an effective method to increase awareness on the use of alternative technology and health issues.

Newspaper

Newspapers were also considered as an important approach to reach the general
community and the government officers, since some important information could be disseminated
widely. An article that contains information about the gold mining process and the effect of the
mercury on the environment, including the result of the mercury level in the fish samples from
Sekonyer River, was submitted by FNPF and published in Kalteng Pos (Central Kalimantan
provincial newspaper), on February 26, 2007. The published article could be read online on the
Katteng Post Online, on the www kaltengpos.com/berita/index.asp?Berita=Opini&id=20679

Visits to Local Schools

FNPF launched visits to local schools where many of miners’ children attended. These
children were expected to share the information they received with their families at home.
Because of the possible high levels of mercury and methyl mercury in the local walershed,
awareness of the detrimental human and environmental effects must be part of the children
education, as they will have to deal with the contamination issues for many years, or generations.
Education of the children, relating to these issues, will lead to informed decision making in the
future. To convey the messages, we used puppet show in elementary schools and presentation in

high schools.

Visits to Gold Shops

During assessment visits to gold shops, the technical team relayed information regarding
the dangers of mercury and the use of clean technology. We had hoped to have further
cooperation from the one gold shop owner who had made a hood retort. One of the two goid
shops the team visited was already aware of problems from mercury exposure. He is from a
generational gold business family and has learned that his father and other relatives are having
health problems, which were diagnosed by doctors in Singapore to be a result of mercury
inhalation. He has been experimenting on hood/chimney retorts for five years and has constructed
his own hood retort, which has shown good results for mercury recovery. Unfortunately, as the
time went by, we were not able to see the retort because he could not make time to meet with the

team. However, he has volunteered to help us in the campaign. He is willing to tell the miners
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who sell their gold to him about the affects of mercury exposure and the importance of using a

retort.

Visit to the Government Offices

FNPF encouraged Local Government Agencies and Officials to join forces in raising
- community awareness towards the health effects of mercury exposure and the introduction of
cleaner technology for gold processing. We hope that the government agencies would take a
stronger role in the govemance of small-scale mining,

At the beginning of the campaign FNPF had visited the Tanjung Puting National Park
Authority office and tatked to the Head of the Section, Mr.Saut Manalu, about the campaign
program which would be started in September. He was supportive and several visits afterward
were made, to arrange a meeting in the park office and o distribute booklet and brochures. The
Park Authority expressed a str ong interest in the campaign and the Head of the Park Authority
Mr. Bambang Darmaatmaja, also supported the campaign by allowing us to use the office for
mectings/training for other government officers at the end of November. We held a health
training and demonstrated the use of clean technology to reduce mercury/methyl mercury. The
pipe and salad bowl retorts were shown as well as the hooﬂ retort we had fabricated. Explanations
were made of the amalgamation process and methodology to reduce mercury exposure.

The Health Department has given us good support in the campaign by sending the local
nurse to assist us in the field when needed during the campaign. Qur team has been working
closely together with the local nurse in Sekonyer, Rasau and Aspai. The local people have a high
degree of respect for medical personnel.

The Health Department has given us the information of the current health issue of
Eiephantiasis that is happening in Kumai. Eight people were detected positive infected by the
disease in Bedaun village. The Elephantiasis was caused by mosquito bite, and mining ponds
make a big contribution in producing mosquitoes. This means another serious problem, with
painful and potentially deadly consequences, threatens the mining community. This information
has led us to an important step in developing and updating our campaign. We cooperated with a
doctor from the local Health Clinic to give talk about mercury and Elephantiasis on the Radio
Broadcast in December 2006.

FNPF has developed a good cooperation with the Fisheries Department through Pusat
Pelelangan Ikan (Fish Auction Place) in Kumai. We visited the office in Kumai several times,

and in early February 2007, a meeting was being held for area fishermen to present the campaign,
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health hazard of mercury and alternative technology that could be applied fo reduce mercury
contamination.

The Office of Environmental Impact Management (Bapedalda) has shown an interest in
our campaign and have asked us if we could join them in giving a presentation to another mining
site outside Pangkalan Bun, called Pangkut, for their program next year. According to their
information this area is bigger than the Aspai mining area, and through Bapedalda, the Local

Government has distributed some IFauzi retorts to miners at that site {Pangkut). However miners

- did not use the Fauzi retorts because they think it is not important to prevent the mercury

exposure. Bapedalda has never given a clear and complete training to miners like what FNPF has
provided during the meeting, while this would be influential to raise people’s awareness on the

effect of the mercury

4. PROJECT EVALUATION
4.1. Publication Distributed

By the end of November 2006, a total of 4,750 brochures, 50 bookiets, and 25 posters
were printed in bahasa Indonesia and distributed to target audiences. In addition, FNPF also
printed 250 brochures in English, which 100 of them were aiready distributed to the Tanjung
Putting National Park visitors, and 1 banner. Posters were distributed to schools and govemment
offices (Balai Taman Nasional, District Health Department, Community Health Centre, Fisheries
Department — Pangkalan Bun and to the Head of the Dusun Rasau). 50 booklets from UNIDO
office have been distributed to the participants of the meeting in the Park Office in November,
andmining bosses in Rasau, Aspai and Aspai Sebrang.

4.2. People Consulted and Advised

¢ During this campaign we had trained 3 other personnei who were involved in this project
directly, 2 other FNPF staff who worked voluntarily (Juliarta and Nyoman Antoni}, and &
students from the Heal Green Conservation Club. They were involved in this campaign
through gold shops survey and through drama plays in the meeting with the Local
Government officers in Balai Taman Nasional Tanjung Puting, on November 29, 2006.
In addition, training was also given to 15 Government Officials (7 people from the
National Park Authority, 3 people from Health Department, | person from Office of
Environmental Impact Management, and 2 doctors from Puskesmas Kumai).

* Health awareness consultancy and advisory to 7| miners, 52 miners’ families in Rasau

and Aspai mining sites and Sekonyer River village, 1 Parliament member, and 17
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fishermen from Kumai. Having received information on the health hazard of mercury and
the result from fish analysis, the fishermen intended to submit a protest to the
Government as this fact would affect their income. In addition, we also targeted 42
people from non-mining community in Rasau, Aspai and Sekonyer River Village.
Technoiogical improvement were consulted with 7 gold shop owners.

Consultancy with Bupati Kota Waringin Barat, Mr. Ujang, Iskandar, who were surprised
that there are still gold mining activities along Sekonyer River. He requested FNPF to
expose this issue.

Training to NGOs which involved representatives from Orangutan Foundation
International and Dian Tama Foundation. Dian Tama Foundation is a community based
organization with office in Pontianak, and expected UNIDO or FNPF to conduct training
in Pontianak.

Awateness raising to 583 students.

Based on the ohservation of FNPF’s health team, Mr. Yatim and Mr. Antoni has shared
knowledge given by FNPF to 8 other miners. Mr. Yatim has built and experimented with
salad bowl retort which proven worked well. Unfortunately, before making any

documentation on the retort, it was stolen by another miner who had interest in it.

FNPF conducted a survey during the campaign in the visits that indicated increase of

knowledge/awareness/ education of the health effects of mercury/methyl mercury and the

7 technology available to reduce mercury exposure and pollution. From 20 villagers and stafT that

have been surveyed, it shows a 50.6 % increase of the awareness level; whilst from 39 students it

has shown a 38,7 % increase. Ten percent of the villagers were women and the rest were men,

and percentage of the students was about equal between girls and boys.

5. CHALLENGES

In October 2006, Tanjung Puting experienced the worst forest fires in the park’s history.
All members of staff were needed to work in fire management to protect the park’s
Tanjung Harapan post, FNPF reforestation sites and nurseries, and to reduce the number
of hectares of forest destroyed and critical orangutan habitat lost. Fires burned from
October 2nd through November Sth, when seasonal rains finally returned. Campaign
activities were ceased as all personnel were in cooperation working for this force majeur.
As a small NGO with a tight budget, FNPF depended on payment from UNIDO to run
the campaign and any lateness in payment will cause delay in implementation. The

campaign slowed down at the end of ycar 2006 as Assistant to Country Focal Point’s
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misunderstood the contract. This has caused delay on submission of the First Report and
the second payment from UNIDO HQQ as a result.

e FNPF team to did not see the complete demonstration of Fauzi retort in TOT in Rungan
Sari. Without knowledge on the actual equipment operation, it was difficult for the
technology team to demonstrate how it works to the target audiences.

e The poor quality of fume hood drawing; and unavailability of real example, specification,
details of operation and from UNIDO affected the equipment construction.

. Tl_\w campaign has slowed down in September and October 2006 as miners and
community, who are predominantly Moslem, celebrated Ramadan and Lebaran.

¢ The remote condition of the mining sites has caused expensive transportation cost to the
larger lowns, including getling health support and education. Miners need to get fast cash

which they could obtain by burning amalgam using torch.

6. RECOMMENDATIONS |
¢  UNIDO/GMP training should include actua! use of the technology. Retort use should ‘
include information on optimum weight of gold burned and temperatures at which
burning should be done (high heat or low heat). Considerable work needs to be made on ‘
the design of the hood retort before it is included in the GMP handbook. In a campaign
such as ours, which received relatively small funding, the price of equipment
manufacturing would have been used better making irips o the mining communities. We
would also recommend that additional techniques be added to trainings that involve
mercury free gold processing. In situation where every day gold recovery is relatively
small, and retorts is ineffective, other techniques might be applicable.
e The inclusion of community development will help miners develop a cooperative system
for amalgamating areas and burning stations. The nature of gold creates an air of secrecy.
The primitiveness of mining communifies makes it difficult fo organize miners to work
cooperatively, although we feel it is possible over time.
s More time is definitely necessary to create effective change. The communities of Rasau
and Aspai take one and half an hour to reach by speedboat. While we made definite
progress through our campaign, more intensive and continuous contacts needs to be made
with the communities. This campaign we found very important and we feel the miners
are very interested in changing practices.
* Wc have been contacted by Yayasan Dian Tama from West Kalimantan and several other

organizations that also have problems with gold mining using mercury in their local area.
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All have asked for information as how they can also get involved with UNIDO/GMP. We
have given contact information for the UNIDO office in Jakarta, but also include that we
do not know of the availability of funding to start a similar program. It is evident that this
is a large enough problem in Kalimantan that it should warrant funding through
international organizations.

We have leamed a lot through our campaign, there are still issues we need to improve,
but our knowledge should have an avenue through which we can begin to visit/network
with other communities/non-profits organizations, who are requesting our help. It is our
recommendation that the campaigns/teams involved in the UNIDO/GMP work be further
developed and funding set up for them to start outreach program with other communities.
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APPENDICES
1. List of Brochures Recipients
No Recipient Quantity Remarks
1 Rasau and Aspai mining siles 750 brochures
2 Sekonyer River Village and Tanjung § 250 brochures
Harapan Post of National Park Office
3 Park Authority Office 150 brochures
4 Fish Auction Place 200 brochures
5 Fisheries Department 350 brochures
6 Primadona Radio 50 brochures
7 Environmental Impact Management | 300 brochures
Office/ Bapedalda
8 Health Department 300 brochurcs
9 Puskemas (Community Health Center) — | 200 brochures
Kumai
10 Miners who sold amalgam to Mr. Martin | 300 brochures Distribution via Mr.
Martin
11 Schools 1,300brochures 13 schools @ 100 per
school
12 Visitors of FNPF office — Kumai 250 brochures

2. List of Targeted Schools for Health Awareness Campaign

Total Number Age

No Date School Students of Class y.ﬁ.
i 9/20/2006 SMAN -2.P.BUN 41 i 16- 18
2 S/20/2006 SMAN-2 P.BUN 29 1 16- 18
3 10/8/2006 SDN-1 . SEKONYER 20 3 10-13
4 11/25/2006 SMAN 1 KUMAI 39 1 16-18
5 117272006 SDN 1 BEDAUN 6! 2 10-13
G 11/28/2006 SMAN-1.P.BUN 30 1 16- 18
7 12/21/2006 SMKN 1.P.BUN 58 1 16-18
8 1212272006 SMAN 3.P.BUN 26 1 16- 18
9 12/30/2006 SMKN 2. P.PANJANG i 41 i 16- 18
10 17242007 SDN 1.SIDOREJO 63 2 10-13
11 1/30/2007 SMPN 1. KUMAI 39 1 13-15
12 2/13/2007 SDN 2 MENDAWALIL 66 2 10-13
13 2/162006 SDN 1. CANDI 70 2 10-13
Total 583 19 1018
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Appendix 3. Map

Mapl.Aspai and Rasau mining sites on the Sekonyer River, and gold shop locations in Pangkalan Bun,
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Kumai River is the large body of water in the center of the map. The turquoise point on the left side of
the map is Pangkalan Bun. The top right side shows the locations of the Rasau and Aspai mining sites
on the Sekonyer River. The blue area is the Aspai mining site, and the yellow area is Rasau mining site,
and Tanjung Putting National Park is on the east side of the Sekonyer River.

Map2. Aspai mining site
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The left side in the map is the Aspai mining area. The mining sites are pinpointed in purple. The green
area on the lower right is Tanjung Putting Nationa] Park, with the Sekonyer River separating the two
areas.




Map3. Rasau mining site
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The left side in the map is the Rasau mining area. The mining sites are pinpointed in purple. The green
area on the lower right is Tanjung Putting National Park, with the Sekonyer River separating the two
areas.

Map4. Gold Shops in Pangkalan Bun
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Map5. Fish Sampling Location

The Red mark is the location of the fish sampling from Sekonyer River, the bottorm mark is in front of
the village and the post of the National Park, and the second mark is in front of Aspai.
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SCHOOLS TRAININGS :

1. Sekonyer Village School (SDN-1 Sekonyer)

2. Bedaun Village Elementary School
(SDN-1 Bedaun)
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Explaining the Mercury Program to the teachers

Trip to Bedaun village







3. Candi 1 Elementary School KUMAI
' (SDN-1 Candi)




3. Candi I Flementary School KUMAI
(SDN-1 Candi)




4. Mendawai 2 Elementary School
PANGKALAN BUN(SDN-2 Mendawai)
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5. Sidorejo Elementary School 1(SDN Sidorejo 1)
Pangkalan Bun




6. Junior High School 1 KUMAI
(SMPN-1 Kumai)




7. Senior High School 1 KUMAI
(SMAN-1 Kumai)




8. Senior High School 1 (SMAN-1)
Pangkalan Bun




9. Senior High School 2 PANGKALAN BUN
(SMAN-2 P.Bun)




Training Velunteers/Heal Green Club in
SMAN?2 Pangkalan Bun




10. Senior High Scheol 3 PANGKALAN BUN
(SMAN-3 P.Bun)
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11. Senior High School 1 PANGKALAN BUN
(SMKN-1 P.Bun)
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12. Senior High School 2 PANGKALAN BUN
(SMKN-2 P.Bun)




Sekonyer Village ;

Training session




Blood sampling in Sekonyer Village




TRAINING FOR GOVERNMENT OFFICERS
AND GOLD SHOPS OWNERS

Tanjung Puting National Park Autorty
PANGKALAN BUN (BTNTP)
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Drama personnel, Heal Green Club (volunteer from
SMAN?2 Pangkalan Bun)

Drh. Yenny is giving Mercury information to
Mr.Ujang Iskandar (Head of the Kota Waringin
Barat District)

Handing the GMP booklet to theTS_upati
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With Fisheries Department officer and a DPR
officer

Drh.Yenny/FNPF distributing brochures in
Bapedalda Office




RADIO BROADCAST
Primadona FM Radio PANGKALAN BUN

Malarla and Fllal'laSlS Sessmn with Dr. Untung from
Kumai Health Centre

Winner of the Radio Quiz




Additional Health Session (Tuberculosis)



Training the Fisherman in Fishery Department
Kumai /PPI KUMAI
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Ikan yang tercemar raksa,

antara lain:

s [kan yang dipelihara di
kolam amalgam

o lkan besar yang memakan.
ikan lain, misal: Toman, hiu,
telangtelang

Ikan yang aman dari

pencemaran raksa, al:

o [kan pemakan tanaman

» lkap yang dipelihara di
kolam ikan atau keramba,
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Hg Report on ASM in Central Kalimantan Shunichi Honda, NIMD

Report on Hg Concentrations in the Hair Samples at Artisanal and Small Scale
Gold Mining Locations in Central Kalimantan

Shunichi Honda, PhD

Department of Epidemiology, National Institute for Minamata Disease,
Ministry of the Environment, Japan
4058-18 Hama, Minamata City, Kumamoto 867-0008, Japan
Tel: +81-966-63-3111, Fax: +81-966-61-1145, Email: honda@nimd.go.jp
1. Samples |
e 105 hair samples of the artisanal and small scale gold miners at Sekonyer River-areain” - -+  -= -

Central Kalimantan, collected by Friends of the National Park Foundation

2. Analytical method for total mercury and methylmercury concentrations

2.1. Total mercury

Total mercury (THg) concentration in the hair samples was determined by the wet
digestion/reduction/cold vapour atomic absorption spectrometry (CVAAS: circulation-open air
flow system)'. Hair samples were preliminarily washed with neutral detergent {diluted 100-fold)
and distilled water by decantation, and wash again with little amount of acetone for removing

water, then the residua acetone was removed under reduced pressure. Dried hair samples were cut

v e - — e R s — i

mto very small pieces by d.lSSCCthl‘l scissors. Precisely weight of the sample (around 10 mg) was
taken into a 50 mi.-sample digestion flask. One mL of distilled water, 2 mL of HINO;-HCIO,
(i1+1), and 5 mL of H,80, were added the flask. The flask was heated on a hot plate at 230°C for
30 minutes. After cooling down, the volume of digested samples was fixed at 50 ml. with distilled
water, mixed well and analyzed by CVAAS (Automatic mercury analyzer, Model HG-201, Sanso
Seisakushe Co., Ltd.).

2.2. Methylmercury

Methylmercury (MeHg) concentration in the hair samples was determined by the hydrochloric
acid leaching/toluene extraction/gas-liquid chromatography with electron capture detection (GLC-
ECD) method'. After washing and cutting the hair samples by the same method as the total
mercury, each sample was precisely weighted (around 10 mg) into a 10 mL screw-capped round-
bottom centrifuge tube. 2 drops of ethanol by a pasteur pipette was added to moisten the samples.
A small amount of glass wool or cotton was put and lightly pressed to cover the sample being at
the bottom of each tube by a glass rod. 3 mL of 2 N HCl was added onto the glass wool or cotton,
taking care to keep the sampile below the surface. Afier sealing a lid tightly, cach tube was heated
in an 1sothermal bath at lOO"C for 5 mmutmr. to elute methylmercury from the sampIe After

—~az s
coolmg and mvemng each tube to mix, each tube was cenmfuged at 1,200 rpm for 3 minutesTOrié

ml. of the supernatant in the tube was transferred into a 10-mL conical centrifuge tube provided
with a glass stopper. 2 mL of toluene was added into the tube, and the tube was shaken for 3
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minutes to extract the methylmercury present in the HCI phase into the toluene phase. The tube
was centrifuged at 1,200 rpm for 3 minutes. The lower phase was removed by the suction-removal
system, and the toluene phase was used as a test solution for methylmercury analysis by GLC-
ECD (Gas chromatograph, G 6800, Yanaco).

3. Results

This study distinguished three mercury forms: THg, MeHg and Inorganic mercury (IHg = THg ~
MeHg). IHg by this equation contains Hg® {metallic), Hg,"" (mercurous) and Hg'" (mercuric)
because this analysis method can not distinguish these three forms. However, IHg in the hair
samples collected from ASM is mostly Hg® due to mercury vapour exposure. Table 1 shows the
results of THg, MeHg and IHg in the hair samples which exceeded 50 pg-THg/g (Threshold for
onset of neurological symptoms in human body (level at which neurological symptoms would
appear in the most susceptible adults))?, 12 MecHg-pg/g (BMDL: a benchmark-dose lower-
confidence limit for maternal hair (for child-bearing age women))® and 2.3 MeHg-pg/g (PTWIL: a
provisional tolerable weekly intake’. This case considers as Mellg concentration for female of
child-bearing age because of ASM locations where mercury vapour exposure is in question. THg
concentrations of No.1 and 2 samples were 407.3 and 176.0 ng/g, and it seems to be due to a

heavily indirect exposure of mercury vapour, hair colour or other factors because they are kid and

Table 1  Results of the hair samples which exceeded 50 pg THg/g as the threshold, 12 pg MeHg/g as
BMDL or 2.3 MeHg-pg/g as PTWI for female of child-bearing age

THg  MeHg  [Hg THg/THg

No. Occupation Gender Age Location ug/e U
1 Kid Femaie 14 Aspai sebrang 407.3 12.3 395.0 97.0
2 House wife Female 37 Sekonyer 176.0 3.5 172.5 98.0
3 Zircon miner Male 35 Rasau 79.0 17 77.3 979
4 Mixer Female 32 Rasau 56.0 21 539 96.2
5 House wife Female 30 Sekonyer 52.0 2.1 50.0 96.1
6 Shop owner Female 28 Aspai scbrang 54.6 4.5 50.2 91.8
7 Burner Female 28 Rasau 54.4 43 50.1 92.0
§ Mixer Female 34 Aspai sebrang 16.7 12.5 42 25.1
9 Mixer Female 29 Aspai sebrang 129 11.3 1.7 87.2

10 House wife Female 35 Seckoner 16.4 10.7 5.7 652
11 All (mixer/burner) Female 44 Rasau 14.0 85 5.5 60.5
12 Zircon miner Female 45 Aspaisebrang 231 7.0 16.2 30.0
13 House wife Female 35 Sekonyer 13.3 6.7 6.6 50.5
14 House wife Female 24 Aspai sebrang 13.7 6.4 7.3 46.5
15 House wife Female 25 Aspai sebrang 434 54 33.0 124
16 House wife Female 20 Aspai sebrang 59 44 1.5 75.2
17 House wife Female 36 Sckonyer 5.2 4.1 1.1 79.0
18 House wife Female 27 Sekonyer 5.1 33 L7 66.1
19 Pit miner Female 4G Rasau 4.6 3.1 14 68.7
20 All (mixer/burner) Female 30 .Rasau 33.1 3.1 30.0 93
21 House wife Female 30 Sekonyer - 44 2.7 1.7 60.7
22 House wife Female 36 Sekonyer 5.2 2.6 2.6 495
23 House wife Female 38 Sekonyer 29 25 04 87.1
24 Control Female 21 Sekonyer 3.7 3.3 0.4 9.6
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i
housewifej:; InE order for a statistical analysis, both of thesé two data were eliminated. THg
concentm"ti’ons of No. 3 to 7 were more than 50 ug/g v:'hich maybe slightly show some symptoms, .
such as fatigue, irritability, depression, etc, because Hg concentration around 50 pg/g in hair is
- associéted with a 5% risk-of neurologicai damage io aduits’. Those persons were exposed by
mercury va;_),o’l;r because all of IHg/THg ratios for those persons were more than 90%. MeHg
concentra’tiéh of No. 8 was more than 12 pg/g as BMDL, and this means that her child may be
inferior on the neuropsychological test performances to other children when her child becomes 7°
years-old’. MeHg concentrations from No. 6 to No. 24 were more . than 2 3 p.g/g as PTWI whlcl;_ls
defined as the most sensitive toxicological end-point (developmental neurotoxicity) in the most
susceptible humans. Of those female whose MeHg concentrations were more than PTWI, No. 24
person is thought to eat a lot of fish and seafood daily because of the control sample and 9.6% of
IHg/THg ratio which does not consider mercury vapour exposure.

Figure 1 shows THg, MeHg and [Hg concentrations on each occupation at each sampling location
(also see the Annex 1-1 to I-4). THg concentrations as the overall average were 9.0 .+ 11.6 ug/g
for male, 14.4 + 17.4 pgfg for female and 15.7 £ 18.1 pp/g for,female (chlld-beanng age: 15-45).
These mean concentrations are higher than THg concentrations in the hair samples of general
population collected from other Asian countries, such as Japan (Male: 2.5 pg/g; Female: 1.6
1g/e)’, Zhoushan Island in China (Male: 5.4 ng/g; Female: 4.0 pg/g)®, Hong Kong (Male: 4.0
pg/g; Female 1.6 pg/g)’, Hoa Binh in Vietnam (Male 1.2 pg/e; Female 0.88 pg/g)®, Bangladesh‘
(0. 44 on average of both male and female) and Cambodia (Male: 2. 63 ng/g; Female: 2.76 ug/g).

However, THg concentrations in a certain ASM location ranged from 0.08 to 153.25 ug/g (the

detailed data is not available)®.

IHg concentration as the overall average were 4.0 + 10.1 pg/g for male, 10.4 + 17.1 pg/g for
female and 11.5 + 17.9 pg/g for female (child-bearing z;ge). MeHg concentration as the overall -
average were 5.0 + 4.5 pg/g for male, 4.0 + 3.0 pg/g for female and 4.2 + 3.1 pg/g for female
(child-bearing age). As the overview on IHg and MeHg concentrations, mercury exposure is
mainly caused by mercury vapour of the ASM activities, because the ration of [Hg/THg is around
60% {in cases of no exposure 1o external inorganic mercury or mercury vapour, almost all mercury

more than 90%) in hair is in the form of methylmercury').

THg concentrations of zircon miners, burners, mixers, shop owners and house wife were relatively
higher than those of other occupations. Of these occupations, zircon miners, burners and mixers
were thought to be direct mercury vapour exposure due to their occupations. However, the
mercury exposure way to the shop owners and house wife is thought to be indirect exposure of N

mercury vapour at inside of building or home due to ASM activities of their family, such as
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mercury vapour by buming amalgams in pans. This indirect mercury vapour exposure is one of

the most dangerous ways, because the persons who are indirectly exposed by mercury vapour have

no idea how they are being exposed by mercury vapour,

4, Necessary actions

To confirm a source of mercury exposure of 2 females whose THg concentrations are 407
and 176 pg/g (No.l and 2);

To confirm food consumption patter of the kid whose MeHg concentration was 12.3 pg/g
(No.1). If she eats a lot of fish and seafood, an appropriate consumption pattern of fish and
seafood should be taught to her parent. If it is due to hair colour or wave, it is necessary to
confirm the contents affecting THg concentration in the hair. If it is caused by mercury
vapour of ASM activities, she should immediately be left from the current environment;
To exactly confirm a mercury exposurc way to the person whose McHg concentration was
12.5 pg/g (No. 8). If it is caused by mercury vapour of ASM activities and she is pregnant
or she might be pregnant, she immediately has to quite her job and leave the current
environment. If it is due to seafood consumption, she has to reduce amount of fish
consumption, and THg and MeHg concentrations in fish and seafood should be analysed;
To confirm whether the persons whose THg concentrations were more than 50 pg/g (No. 3
to 7) show any symptoms such as fatigue, irritability, depression, etc. If they have any
symptoms, they should immediately quite the current jobs and take medical treatment,
especially, female in these persons even if their MeHg concentrations are less than 12
e/e; "

To give the information about PTWI to the persons of child-bearing age whose MeHg
concentrations were more 2.3 pg/g. For example, the current MeHg concentration is more
than 2.3 pg/g as PTWI that such MeHg concentration would cause adverse effect to human
health in the most susceptible humans, such as female of child-bearing age or her child;

If possible, THg concentration in the blood of the persons mentioned in Table 1 should be
analyzed;

To investigate the indirect mercury exposure way o the shop owners and house wives. If
there is any mercury vapour-exposure due to burning amalgams at inside of building or
home, this burning should immediately be stopped. If the shop owners and house wives
implement a part of ASM activities, especially burning amalgams, they have to stop their
current activities for ASM, or the working environment should be changed. In this case, all
their family members are targeted for further mercury investigation due to the indirect
MErcury vapour exposure; M

To investigate fish and seafood consumption patierns and its amount because MeHg
concentrations in the samples were relatively high compared to those of other countries, In
addition, THg and MeHg in fish and seafood should be analyzed if they eat a lot of fish
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and seafood collected at pond or water areas in or around ASM locations because of the
speculation of mercury exposure to fish and seafood; P

e To collect much more hair samples for exactly identifying mercury vapour exposure to

—— s - em—~. —  humans so that health assessments against mercury-vapour exposure-in-this-area-would-be- - -~
prepared.
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Annex 1-1 (Overall Hg data)

Overall
THg IHg MeHg _  iHg/THg
Area Occupation No. Age  nglg ng/g ug/g %
Aspai  Overall 33 282671696 1961684 71+ 53 4341276
All (mixer/burner) 13 301511132 65+ 85 86+ 69 363260
Bumer 2 46163+ 65 74+ 71 89+ 07 3991279
Zircon miner 4 28148+113 93 91 56% 25 5011269
Pit miner 3 23 41+ 33 20+ 22 21% 13 439234
Mixer 4 28 87+ 72 23+ 14 64+ 63 416+2686
Shop owner 3 272494262 1781281 74+ 45 4011448
House wife 3 23210+£198 156196 54 10 5531315
Kid 1 14 4073 395.0 12.3 97.0
Rasau  Overall 23 361461208 1131208 33+ 28 5161272
All (mixer'bumer) 6 34 111115 752112 361 28 547 +242
Bumer 9 351171166 76+161 40+ 38 4451259
Zircon miner 2 33409+539 393538 16 01 7131376
Pit miner 2 50 741 40 40+ 36 34+ 04 4771232
Mixer ’ 2 44 3012366 277x370 24+ 04 664 1421
- Traditional miner 1 40 1.9 02 1.7 89
House wife 1 28 58 44 1.2 78.5
Sekonyer Overall 42 33 70+ 80 28+ 76 41% 30 672 +194
All (mixer/burner) 1 29 3.5 1.5 20 437
Pit miner 6 33 91+ 40 18+ 13 731 30 181+ 6.7
Mixer 2 40 55+ 09 18+ 01 37+ 10 330+ 74
House wife 16 34 19.0+436 1581435 32+ 25 479+253
Control 18 32 52+ 32 12+ 07 41+ 31 274+158
Kumai  Control 6 18 171 07 03+ 02 14+ 08 247 214
Overall OQverall 103 31 10.8+139 611131 47+ 41 6071247
Ali (mixer/burmer) 20 31 13.3+124 66+ 90 681 62 4221256
Burner 11 37 125+151 76+145 491 40 4371248
Zircon miner 6 30235+290 193+295 42+ 28 5711289
Pit miner 11 33 74+ 41 22+ 20 52+ 33 305+198
Mixer 8 35133+180 85+183 47% 46 456273
Traditional miner 1 40 19 0.2 1.7 89
Shop awner 3 27249+262 178+281 711 45 402 +448
House wife 20 32187 +394 1524392 34+ 24 5051257
Kid 1 14 4073 395.0 123 97.0
Control 24 28 44+ 32 10% 07 34+ 29 267 +169
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Annex 1-2 (Hg data for male)

Male
THg IHg MeHg IHY/TH
Area Occupation  No. Age  nglg ng/g ra/g il R
Aspai Overall’ 25 28121 +112 53+ 72 68+ 58 3881244
All (mixer/burner) 13 30 151 +13.2 65+ 85 86+ 69 363260
Bumner 2 46163+ 65 741+ 71 89+ 07 3991279
Zircon miner 3 221212121 70+ 96 51+ 29 434 +286
Pit miner 3 23 4tx 33 20 22 21+ 13 4391233
Mixer 2 24 26+ 15 17+ 09 10+ 06 642+ 18
Shop owner 2 26100+ 69 16 14 85+ 55 143+ 39
House wife -
Kid -
Rasau  Overall 14 3410812199 76+201 32+ 33 464 +237
All (mixer/burner) 4 32 49+ 23 231 13 25% 20 496+208
Burner 8§ 36 63 44 23+ 22 40+ 41 386 +201
Zircon miner 2 334091539 393+538 16+ 01 7131376
Pit miner -
Mixer -
Traditional miner -
House wife -
Sekonyer Overall 24 32 65+ 35 15+ 08 50 3.2 27011438
All (mixerfburmer) 1 29 35 15 20 43.7
Pit miner 6 33 91+ 40 18+ 13 73+ 30 181+ 6.7
Mixer 2 40 551 09 18 01 37+ 10 330 74
House wife -
Control 15 31 58+ 3.2 13+ 07 45+ 3.2 2861167
Kumai Control 6 18 17 07 03+ 02 14+ 08 247x214
Cverall Overall 69 30 901116 40101 50+ 45 350+221
All (mixer/burmer) 18 30 12.2 + 12.1 53+ 75 69+ 65 396 +24.2
Bumer 10 38 83 62 33 38 50+ 42 3891200
Zircon miner 5 262364324 1991329 37% 28 546316
Pit miner 9 29 75% 43 191+ 15 56 36 267 +18.2
Mixer 4 32 41+ 19 17z 05 23% 17 486+ 185
Traditional miner -
Shop owner 2 26100+ 69 16+ 14 B85 55 143+ 39
House wife -
Kid -
Control 2t 27 46+ 3.3 11+ 07 36+ 30 275177
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Annex 1-3 {Hg data for female)

Female
THg IHg MeHg IHg/THg
Area Occupation  No. Age nglg _prgfg J_pglg %
Aspai Overall 7 29243179 170189 73x 33 478321
All (mixerfburner) -
Burner -
Zircon miner 1 45 231 16.2 6.9 70.0
Pit miner -
Mixer 2 32148+ 27 29+ 18 119+ 09 189+ 8.7
Shop owner i 28 546 50.6 45 918
House wife 3 232101198 156196 54+ 10 5531315
Kid -
Rasauy  Overali 9 40204+218 171218 34+ 21 598317
All (mixer/burner) 2 37236+135 178 +17.3 58 38 6511362
Burner 1 28 544 50.1 43 92.1
Zircon miner -
Pit miner 2 50 74+ 40 40+ 36 341 04 4771232
Mixer 2 443011366 277+370 24+ 04 664421
Traditional miner 1 40 1.9 0.2 1.7 8.9
House wife 1 28 56 4.4 1.2 78.5
Sekonyer Overall 18 34 75117 46 +115 30+ 24 5931223
All {mixer/fbumer) -
Pit miner -
Mixer -
House wife 16 34 19.0x2436 1581435 32+ 25 4791253
Control 3 36 241 12 04+ 0.1 1912 1.2 21.3 %103
Kumai Control -
Overall Overall 34 341442174 1042171 40+ 3.0 519+275
All (mixer/bumer) 2 37 236135 1781x173 58+ 38 6511362
Bumer 1 28 54.4 50.1 4.3 821
Zircon miner 1 45 231 16.2 6.9 70.0
Pit miner 2 50 741+ 40 40+ 3.6 34+ 04 477 232
Mixer 4 382241230 1531257 7.1+ 55 427 +370
Traditional miner 1 40 19 0.2 1.7 8.9
Shop owner 1 28 546 50.1 45 91.8
House wife 19 32104138 691133 34+ 24 5201238
Kid -
Control 3 3 24+ 12 044+ 0A 1.9+ 12 2131103
9 March 2007




————Hg'Report on ASM in Central Kalimantan

r——

Shunichi Honda, NIMD

10

Annex 1-4 (Hg data for child-bearing age female)

Female (child-bearing age: 15-45) _

THg IHg MeHg _ IHg/TH
Area Qccupation No. Age pgl_g uglg nglg %
Aspai Overall 7 202431179 170195 73% 33 5321321
All (mixer/bumer) ' - -
Bumer - _
Zircon miner 1 45 23.1 16.2 6.9 70.0
Pit miner -
Mixer 2 32148+ 27 29+ 18 119+ 09 189+ 87
Shap owner 1 28 54.6 50.6 45 91.8
House wife 3 2321.0+198 1561196 54+ 10 553+315
Kid -
Rasau  Overall 7 352421236 2081236 34+ 25 624+352
All {mixer/burner) 2 37236+135 1178+173 581%-38 651+362
Bumer 1 28 54.4 4.3 921
Zircon miner - '
Pit miner 1 40 46 31 313
Mixer 1 32 56.0 539 2.1 96.2
Traditional miner 1 40 1.9 1.7 8.9
House wife 1 28 5.6 1.2 78.5
Sekonyer Overall 17 31 81123 51+ 30 31x 25 5741229
All {mixer/burner) -
Pit miner -
Mixer -
House wife 14 31 89131 57+129 32x 27 540x223
Control 2 26 28+ 12 06+ 05 24+ 1.3 193137
Kumai  Control ' -
Overall OQOverall 30 31157 +181 115+179 42+ 31 505+285
All (mixer/burner) 2 37 2362135 178173 58% 3.8 651362
Burner 544 43 921
Zircon miner 231 16.2 8.9 70.0
Pit miner 1 40 46 31 313
Mixer 3 32285+239 2001294 86+ 57 447 +450
Traditional miner 1 40 19 1.7 8.9
Shop owner 1 28 546 506 45 9.8
House wife 18 301072141 731137 34 25 50.7+23.7
Kid -
Control 2 26 283 12 05% 02 24+ 13 193 137
March 2007




R . = i .
Hg Report on ASM in Central Kalimantan Shunicht Honda, NIMD
Annex 2 - Hg data
Hg exposune thal a exact Hg exposure way should be identified
THg exceeding 50 pglg (level at which neurological symptoms would appear in the most susceptible adisits)
MoHg exceeding 12pgfg (BMDL a benchmark-tdose lower-confidence fmit for maternal Tt {for fernaie of child-bearing age))
. MeHg exceeding 2.3 pglg (PTWI: a provisional tolerable weekly intzke)
Person whose at least one of mercury concentrations exceeded the standard.
THg MeHg Hg  {MeHg/THg fHigMg
INo Name i —[Aue —Igex Job Location wglg poig paly g e
1]Rustam effendi I5%6w M Bumer | Aspai sebrang 20.90 B4 12.46 404 549.6
2| Hadi 1Biye |m | Zircon tniner |Aspai sebrang 562 4.91 0.70 87.5 125
3] Dion Z3ye (M all (rixeybumer} |Aspai sebrang 17.08 1348 3.50 79.0 210
4|Asn Ty M all [Aspai sebrang 17.78 16.83 0.95 94.7 53
5|Kacah (Sutiansyah) 37yo M all Aspai sebrang 15.05 1358 1.46 50.3 a7
6] Al 35 yo M all HAspal sebrang 3.3 290 0.49 5.5 4.5
7|Saman 19 yo M all |Aspai sebrang 20.79 3.54 17.25 17.¢ 83.0
8tHendra 2y M pil minat [Aspai sebrang 795 344 451 43.3 56.7
a[Mutin 23 yo M afl |Aspai sebrang 5.05 395 1.10 78.1 218
10} Alus 3 yo F Mixer i sebrang 16.67 1 4.18 749 251
11] Astabir EX ™M al) [ Aspai sebrang 393 156 2.37 30.8 50.2
12|Rusm ZEyo |F Housa wite | Aspai setrang 4337 536 | 3801 124 676
13|Samsul 23y0 M Mixer Aspai sebrang 3.70 137 233 37 629
14] Zubaidah By JF Zircon miner 231 494 ] 1617 30.0 70.0
15]Anton yo M al {Aspai sebrang 4349 273 2078 52.3 477
16]Juliansyah Byo M all Aspat sebrang 5.68 301 2.67 530 470
17{Chan 3ye (M all Aspai sebrang 581 505 0.76 87.0 130
18|Kardi 24 yo M all IAspai sebrang 10.46 3.38 7.07 323 67.7
19|Supiyan 35 yo M Bumer ] 11.73 9.37 2.36 79.9 2014
20| Riyadi 18 yo M Zircon Aspai sebrang 26.02 8.06 17.96 ~ 3.0 69.0
2+|Nwrbaingh 20 F House wife JAspai . 590 444 1.46 75.2 248
23]ibu Alipah__ 78 F OWTier i 5015 82 ot8
23{Timah 2y |F Mixer Aspai sebrang | 12.91 H 1.65 872 128
24ISami dyo  IF Kid Aspai sebrang | WOFZ7 | V231 ] 30496 30 970
25 Yidan Is55y¢ M all Aspai sebrang 7.80 6.37 143 81.7 18.3
261 Nia fzayo _ |F House wife i sabrang 1385 635 7.30 465 535
271 Tris 20 yo M all i sebrang 39.88 15.08 24.80 37.8 £2.2
28}5undan 20 yo M 1ot miner i 239 1.98 0.40 83.1 16.9
29| Munir 30 yo M shop owner 517 457 3.66 88.4 116
0| Armir 22 yo M shop owner 14.91 1231 2.55 82.9 171
34 Sampit 25 M Mixer 1.58 0.54 1.03 34.5 65.5
321 Bondan 28 yo M it miner i sebrang 210 0.88 1.22 42.0 58.0
33{Adul 18 yo M Zircon Minnes 3 4.53 2.2 221 51.2 48.8
34]Narsid 35 yo M Zircon miner Rasau .97 1.68 T77.29 2.1 979
A5[Karto 30 yo M Zircon miner Rasau 276 153 1.23 55.3 447
36| Rajemah va_ IF it miner Rasau 10.20 26T 6.54 39 | el
37{Amat 25 yo M alf Rasau 361 1.12 249 N0 69.0
38|H] Satri 55 M Bumer Rasau 11.58 440 7.18 38.0 62.0
39}Sugeng 28 yo M burmer Rasau 1.89 1.33 0.56 70.2 29.8
40| Thomas 37 yo M all Rasau 6.09 212 3.98 47 65.3
41| Asel 30 yo M all Rasau 7.41 542 1.99 73.1 259
42{Ardi 22 M Burner Rasau 3.05 186 1.19 61.1 33.9
43|Askan 48 yo M Bumer Rasau 14.58 13.89 0.71 95.1 49
44{M Yatim 36 yo M Bumer Rasau 345 2.4 0.72 78.3 287
45[Saenah 28 yo F House wile Rasau 5.58 120 4.38 21.5 785
A6 Satum 28 o F Burmer Rasae 5442 5018 79 921
47|Patma sari 32 F mixsr Rasau 213 53.87 38 952
48|Antony 2yo M Burnef. Rasau 4.69 218 2.52 46.3 53.7
48] Ahmad Husni 36 yo M all Rasan 235 148 0.87 62.8 72
50|Alan 34 yo M Bumer Rasau 5.38 3.35 203 £2.2 378
51|Sumi dyo  |F all 1403 849 5.54 805 | 385
s2iSakura o F pit miner Rasau 4.56 313 143 68.7 313
53|1bu Dian 40 yo F Traditional miner |Rasau 1.92 1.74 017 9t.1 89
54| Arbani 32 M Burner Rasati 579 225 3.54 38.9 61.1
55[ib Haji Satri 55 yo F Mixar [Rasau 419 288 1.53 63.4 366
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Hg Report on ASM in Central Kalimantan Shunichi Honda, NIMD

Hg exposurg that a exacl Hg exposure way should be identified
THg exceading 50 19/ (leve! at which naurcfogical symptoms woedd appear in the most susceptible adults) ) -
MeHy exceeding 12pg/g (BMDL: a banchmark-dose lower-con: 8mt for maternal hair {for female of child-bearing age))
MaHg exceeding 2.3ug/g (FTWI: a provisional tolerable weekly intake)
___ . Person whose at least one of mercury concentrations exceeded the standard.
THy Metg Hg  |MeHg/THg| IHy/THg
INo  IName lage  Isex  luon fLocation pos | o | v % %
58]Atun yo [F alt [Rasau 3.1 | ] 3002 9.3 0.7
57[Nurigla 37yo  |F Housa wile [Sekamyor 175.99 351 | 17248 20 g8.0
58]Patinj NG Housae wife |Sekoeryac 1325 [} 6.56 50.5 495
50|Rukaiyah 35y IF House wife [Sekonyer 1644 1071 573 85.2 348
60[Amat 14 yo M pit miner |Sekonyer 1265 1075 1.90 85.0 150
61iEsah F House wife 1Seknnyor 4.18 3.6 1.02 75.6 244
62|Surayah oy  |F House wite [Sekoryer 4.44 2853 1.74 60.7 39.3 |
63[Mrs Rusmiyati 0y |F House wifa [Selonyer 52.01 205 ] 4018 39 9.
64}ibu Satimah 27 yo F Houge wife Sekonyer 5.05 N 1.71 66.1 339
65{Nursati 6y |F Housa wite |Sekonyer 515 255 2.50 495 505
66| Sampuma 33 yo F Haouse wife Sekoryer 3.78 200 1.78 52.8 47.2
67|5amsu 24 yo M Fnpf Sekoayer 292 0.94 1.98 323 87.7
68|Chobe By M control Sekoryer 653 3.71 2.81 56.9 4£3.1
69 Tuyan 28y0 M control Sekotiyer 3.29 265 0.63 80.7 193
70|Baihaki Payo M control | Sekonyer 458 278 1.81 60.8 394
T1[Unus I76y0 M pit miner Sakonyer 4.07 348 0.59 85.4 14.6
72| Jais 45 yo M control Sekonyer 13.47 12.33 0.84 93.6 64
Saliyah 3Tyo | |F House wite |Sekomyer 276 0.56 2.20 202 T9.8
74[Yanna 38yo  |F House wite Sakonyer 288 251 0.37 87.1 12.9
75| Arbain 30yo M control Sekony 6.81 536 1.45 78.7 213
78| Hamdaly 36 yo F Housa wife Sekohye: 517 498 1.08 78.9 2.0
7|Liyah 27 yo F House wife Sekoiy 3.98 195 2.03 49.0 51.0
78[tsul Z3vo M control Sekonyer 5.16 445 071 86.3 13.7
79|Azis 20 yo M Al Sekonyer 3.49 197 1.53 56.3 437
80]Supiyan 40y0 M control Sekonyer 6.67 521 1.48 78.1 219
B Mark 26yo  IF House wite tSekoriver 2.98 115 1.82 38.7 61.3
82[Basuki Byo M Control Sekotyer 2.70 1.34 1.36 495 50.5
83]Hadran I R control Sekonyer 874 7.32 142 83.7 16.3
84| Aryadi 14yo M control Sekonyer 393 2.96 0.97 75.2 24.8
85| Jamaiyah 23yo  |F Hause wifa Selconyer 3.85 223 1.62 57.9 421
86[ljah 27y IF House wife Selcony 2.74 2.08 0.66 75.9 24.1
87|Mahadi 38y M pit miner Sekorry 11.32 9.43 1.89 83.3 16.7
88| Yusran 31yo M pit miner Sekonyer 574 461 1.13 80.2 198
89} Suryan By |M Cantrol Sekofyer 4.36 327 1.10 749 25.1
90| Kaspul 33y M controt ¥ B.11 5.84 228 72.0 280
91|Rustam ETE it miner Sekonyer 13.78 9.54 4.24 69.2 308
a2[M Arsad 530 M pit miner |Sekonyer 6.81 6.01 0.80 £8.2 118
93|Kay Howe 157 yo F FNPF/ Trainer  [Sekonyer 1.44 1.08 0.36 74.8 252
84/Hadman 124 yo M Mixer Sekonyer 4.84 299 1.85 61.7 383
95| Fadii 156 yo M mixer Sekony 8.17 446 1.71 722 27.8
96)Aris 18yo M control Sekory 9.62 8.62 1.00 89.6 10.4
97|Yenny F 2w |F FNPF/ Trainer ___ [Sekonyer 1.97 1.40 0.57 71.0 20
98[Komang 30y M FNPF Sekonyer 0.72 042 0.30 58.7 413
99| Tmi ivw JF Control Sakorysr 365 330 035 90.4 96
100{Wahyu 7Ty M control {Kumai 0.66 0.39 0.27 590 4.0
101[Nowis Byo M control Kunai 1.01 0.42 0.60 41.2 58.8
10Z|Dede Byo M controt K 225 197 0.29 872 12.8
103|Budiansyah Wyo M control Kumai 1.84 1.83 0.02 99.1 09
104{Rasyid 7y M control Kumai . 242 Z11 031 872 128
105[Dwi By M control [Kurnai 2.13 167 0.46 78.3 217
NIES Certified Refarence Material. No. 13 Human Hair 442+0.2] 38+04
1]1st for THg analysis . 429 _
2|2nd for THg analysis 43t -
3{3rd for THg analysis 432 -
1] 15t for MeHg analysis - 361
2|2nd for MeHg enalysis - 359
3 3rd Tor Metig analysis - 353
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Appendix 8.Laboratory Result of the Mercury Level on the Fish Samples

FEMERINTAH PROPINST KALIMANTAN TENGAH
DINAS KESEHATAN

BALAI LABORATORIUM KESEHATAN
PROVINSI KALIMANTAN TENGAH

3. Letien. Suprapto Mo.1 Tetpon / Fan : 3236818 / 1221106 Palangka Raya 73111

AR B ) [ 1A i -
! R {150 RU RN AN SESIIMERN

Lo®1l. 8,1,

: Yayasan Pencintaf Penyantun Taman Nasionat (FNPF) Kab. Kobar

Pengirim

Asal Samped ! Biota Laut (Tkan) dan Sedimen

Lokasi Pengambiian : Sekitar Sekonyer Kah, Kobar

Sampel diambil tanggal : 26 Nopember 2006  Nama Petugas  : I Gede Nyoman Antoni

Sampet ditestma tanggal : 28 Nopember 2006 Mamo Petugas  © Lza Damayarti

Tanggal pemeriksaan 29 Desermber 2006 s/ 25 amuari 2007
No. NAMA SAMPEL Satuan Metoda Haslt Keterangan

L IKAN
1. { Dkan Bawal Hitam mg/kg RAMA 0.037 |- Hasl ikan dalom mglig
~ 2, | Ian Kakap mafkg RAMA 0.067 Bevat Basah
3. | Ian Hanuan mg/kg RAMA 1357 R
4. | Udang mgfig RAMA td - Niai yang difinkan urtuk
5. | Ikan Baung mg/kg RAMA 0.553 konamms  Kah  yang
6. | Ikan Bawal Putih mo/kg RAMA 0003 dRetapian oleh WHO
7. | Than Tongkol moivg RAMA 0.000 0,5 mg/kg Berat Basah
8 | Ncan Saiar mo/kg RAMA 0.0
9. | Tkan Nabi Batang ma/kg RAMA 0.436
10, 1 kan mafkg RAMA tid
11. { Cumi cumi mo/ig RAMA tid
12. | Ikan Runty mgfiag RAMA 0.869
13. | Kepiting mgfig RAMA 004
14. | Ban Kapoh mg/kg RAMA 0.034
1. | Tenah Sungai Seknnyer, Lokasl Aspai Sebrang mg/kn RAMA 0.153 - Hasl sedimen  datam
2. | 25 om ¥z Kolam Aspai mg/kg RAMA 0.106 mg/kg Berat Basah
3. 10.0cm Alas Aspat Setwang mo/xg RAMA 0.120
4. | 50 om Dasar Kolam Asiak Aspat -mgfikg RAMA 0.114 - NBa rujukan sedimen
‘['5. Kolam Asbuk 0,25 cm Aspai Sebrang mofig RAMA 0.104 betum kami miliki
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Raising General Community Awareness on the Health Risks of
Mercury and Introducing Cleaner Technology for Gold Recovery along
the Sekonyer River, Kota Waringin Barat District, Central Kalimantan,

Indonesia
MR

eport to UNIDO
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
' Project No.16001070 - EG/GLO/01G34.
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Friends of The National Parks Foﬁndation |

Tanjung Puting National Park - Kalimantan Indonesia ' \

INVOICE
Charge To Global Mercury Project {Unido} No Invoice 005/09/06
© Month . . : - Month o - Sep06T " ' o
| Date | Service Description ! Qy | Amount ]
30/09/2006| Office Rental & Maintenance Rp = 650.000
30/0972006{Computer & Printing Facilities Rep 450.000
30/09/2006 ) Eguipment Maintenance Rp 150.000
TOTAL AMOUNT | Rp 1.250.000
DEPOSIT .
TOTAL SHOULD BE PAID Rp 1.250.000

Prepared by




Iriends of The National Parks Foundation

Tanjung Puting National Park - Kalimantan Indonesia

INVOICE
Charge To Global Mercury Pro;ect (Untdo) No Invoice 006/09/06
_Month____ . Month_ : o Sep06T T
[ “Date | Service Description 1 Qty | Amount |
30/09/2006[Salary drt.Yenny Fildayani Rp 2.000.000
30/08/2006|Salary Marini Budiarti Rp 1.500.000
30/09/2006|Saiary Kasri Rp 750.000
30/09/2008|Salary Masnun Rp 750.000
TOTAL AMOUNT Rp 5.000.000
DEPOSIT
TOTAL SHOULD BE PAID Rp ___5.000.000 !




Friends of The Nationl Parks Fouﬁdation

Tanjung Puting National Park - Kalimantan Indonesia

INVOICE
| Charge To Globatl Mercury Project {(Unido) No Invoice 007/09/06
. Month : Month Sep-06

| Date | Service Description 1 Qty Amount
-30/08/2008| Telephone/F ax Rp 300.000
30/08/2006] Internet Rp~ 200.000
TOTAL AMOUNT Rp 500.0C9
DEPOSIT ,
TOTAL SHOULD BE PAID 500.000




e e

Friends of The National Parks Foundation

Tanjung Puting National Park - Kalimantan indonesia

INVOICE
Charge To Global Mercury Project (Unido) No Invoice 008/10/06
Month Month Okt-06
. | Date | " Service Description 1 Qy | Amount |
30/10/2006]0ffice Rental & Maintenance Rp 650.000
30/10/2006|Computer & Printing Facilities Rp 450.000
30/10/2006]|Equipment Maintenance Rp 150.000
TOTAL AMOUNT Rp 1.250.000
DEPOSIT
TOTAL SHOULD BE PAID  Rp 1.250.000
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Friends of The National Parks Foundation

Tanjung Puting National Park - Kalimantan indonesia

INVOICE ) .
Charge To  Global Mercury Project {Unido) No Invoice ) 009/10/06
Month Month Okt-08
_ [ Date | Service Description | Qty [ Amount ]

30/10/2006)Salary drh.Yenny Fildayani Rp 2.000.000
30/10/2006] Satary Marini Budiarti Rp 1.500.000
30/10/2006]Salary Kasri Rp 750.000
30/10/2006)Salary Masnun Rp 750.000

TOTAL AMOUNT ‘ Rp 5.000.000

DEPOSIT

TOTAL SHOULD BE PAID 5.000.000




Friehds of The National Parks Foundation

Tanjung Puting National Park - Kalimantan Indonesia
INVOICE
Charge To  Global Mercury Project (Unido) No Invoice 010/10/06
~ Month Month. - Okt-06
| Date [ Service Description | aty | Amount i
30/10/2006] T elephone/F ax Rp 300.000
30/10/2006]Internet Rp 200.000
TOTAL AMOUNT Rp ~ 500.000
DEPOSIT
TOTAL SHOULD BE PAID 500.000




Friends of The National Parks Foﬁndalion

Tanjung Puting National Park - Kalimantan indonesia

INVOICE
Charge To Global Mercury Project (Unido) No Invoica 011/11/06
Month Month Nop-06
[ Date | Service Description 1 Qty | Amount
30/11/2006]Office Rental & Maintenance Rp 650.000
30/11/2008]Computer & Printing Facilities Rp 450.000
30/11/2006{ Equipment Maintenance Rp 150.000
TOTAL AMOUNT Rp 1.250.000
DEPOSIT ,
TOTAL SHOULD BE PAID 1.250.000




Friends of The Nationa! Parks Foundation

Tanjung Puting National Park - Kalimantan Indonesia

INVOICE
Charge To Global Mercury Project (Unido) No Inveice 012/11/06
Month Month Nop-06
[~ Date | Service Description | Qty [ Amount |
301 1/2008]Salary drh.Yenny Fiidayani Rp 2.000.000
30/11/2006]Salary Marini Budiarti ‘ Rp 1.500.000
30/11/2006}Salary Kasri : Rp 750.060
30/11/2006¢Salary Masnun ‘ Rp 750.000
TOTAL AMOUNT Rp £.000.000
DEPOSIT
TOTAL SHOULD BE PAID 5.000.000




Friends of The National Parks Foundation

Tanjung Pufing National Park - Kafimantan Indonesia

I3

INVOICE
. Charge To -Global Mercury Project (Unido) No invoice 0131111086
Month Month Nop-06
| Date Service Description [ aty | Amount
-30/11/2006| Telephone/Fax Rp 300.000
Internet Rp 200.000
o ST TOTAL AMOUNT Rp 500.000
DEPOSIT
TOTAL SHOULD BE PAID Rp 500.000
"\

A ﬁé“tgr ) '-Pfepared by

_,-"Ws " ‘-:
.
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friends of The National Parks Foundation

Tanjung Puting National Park - Kalimantan [ndonesia

INVOICE .
Charge To Giobal Mercury Project (Unido) No Invoice 014/12/06
Month Month Des-06
] Date | ~ Service Description | Qty { Amount |
30/12/2006 | Office Rental & Maintenance Rp 650.000
Computer & Printing Facilities Rp 450.000
Equipment Maintenance : Rp 150.000
TOTAL AMOUNT Rp 1.250.000
DEPOSIT .
TOTAL SHOULD BE PAID Rp 1.250.000




Friends of The National Parks Foundation

Tanjung Puting National Park - Kalimantan Indonesia

INVOICE
Charge To Global Mercury Project (Unido) - ' No Invoice 015/12/06
Month Month Des-06
| Date | Service Description ] Qty Amount |
30/12/2006|Salary drh.Yenny Fildayani Rp 2.000.000
B Salary Marini Budiartj Rp 1.500.000
Salary Kasri Rp 750.000
Salary Masnun Rp 750.000
TOTAL AMOUNT Rp 5.000.000
DEPOSIT
TOTAL SHOULD BE PAID Rp 5.000.000




Friends of The National Parks Foundation

Tanjung Puting National Park - Kalimantan indonesia

INVOICE

Charge To  Global Mercury Project (Unido) No Invoice 016/12/06

~Month Month Des-06

[ Date - | Service Description I Qty | Amount |

30/12/2006| Telephone/Fax Rp 300.00Q

Internet . Rp 200.000
TOTAL AMOUNT . Rp 500.000
DEPOSIT
TOTAL SHOULD BE PAID Rp 500.000




Friends of The National Parké Foundation

Tanjung Puting National Park - Kalimantan indonesia

INVOICE
Charge To Globat Mercury Project (Unido) No Invoice 017/12/06
Month : Month - Des-06
[ Date | Service Description | Qty | Amount i
2111272006 Rental LCD Projector 1 - | Rp 200.000
2211212006 (Rental LCD Projector 1 Rp 200.000
30/12/2006|Rental LCD Projector 1 Rp 200.000
TOTAL AMOUNT ' Rp 600.000
DEPOSIT ' _
TOTAL SHOULD BE PAID - Rp 600.000




Friends of The National Parks Foundation

Tanjung Puting National Park - Kalimantan Indonesia

INVOICE
Charge To Global Mercury Project (Unido) No Invoice . Qo1/01/07
Month Month : Jan-07
| Date ] Service Description | Qty ] ~_Amount |
30/012007 Office Rental & Maintenance Rp 650.000
30/012007 Computer & Printing Facilities Rp 450.000
30/012007 Equipment Maintenance . Rp 150.000
TOTAL AMOUNT ' Rp 1.250.000
DEPOSIT
TOTAL SHOULD BE PAID Rp 1,250.000
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Friends of The National Parks Foundation

Tanjung Puting National Park - Kalimantan Indonesia

- INVOICE N
Charge To Global Mercury Project (Unido) " No Invoice 002/01/07
Month Month Jan-07
[ Date | Service Description [ Qty Amount
30/01/2007{Salary drh.Yenny Fildayani Rp 2.000.000
30/01/2007 |Salary Marini Budiarti Rp 1.500.000
30/01/2007 | Salary Kasri Rp 750.000
30/01/2007 |Salary Masnun Rp 750.000
TOTAL AMOUNT Rp 5.000,000 |
DEPOSIT

TOTAL SHOULD BE PAID

5.000.000




Friends of The National Parks Foundation

Tanjung Puting National Park - Kalimantan Indonesia

INVOICE ‘

Charge To Global Mercury Project (Unido) No Invoice 003/01/07
Month Month Jan-07

i Date | Service Description [ _Qy [ = Amount |

- 30/01/2007 [ Telephone/Fax Rp 300.000
30/01/2007 |internet Rp ~200.000
TOTAL AMOUNT Rp 500.000
DEPOSIT . :
TOTAL SHOULD BE PAID : ~9=rRp . 500.000




T

Charge To
Month

Date

2810242007

Friends of The Nation Parks Foundation

Tanjung Puting Nationa! Park - Kalimantan Indonesia

INVOICE

" Global Mercury Project (Unido)

Service Description

Design Poster

TOTAL AMOUNT
DEPOSIT
TOTAL SHOULD BE PAID

No Invoice
Month

Qty

Rp

007/02/07
Feb-07

Amount

500,000

S00.000

Ep0.0ce



Charge To
Month

Date

28/02//2007
28/02/12007

Friends of The National Parks Foundation

Tanjung Puting National Park - Kalimantan Indonesia

INVOICE
Global Mercury Project (Unido) No Invoice 008/02/07
' ' fonth Feb-07 ~
Service Description Qty Amount
Design Brosur 1 Rp 500.000
Printed Brosur 3000 Rp 6.000.000
TOTAL AMOUNT Rp 8.500.000

DEPOSIT

- TOTAL SHOULD BE PAID ... .Rp 6.500.000




Friends of The Natienal Parks Foundation

Tanjung Puting National Park - Kalimantan Indonesia

INVOICE
Charge To Global Mercury Project {Unide) No Invoice 009/103/07
Month ' Month Mar-07
Date Service Description Qty Amount
30403112007 Final Report Rp 5.600.000
TOTAL AMOUNT . Rp 5.600.000
DEPOSIT
TOTAL SHOULD BE PAID Rp 5.600.000

Prepared by

Nyoman Gde Antoni




Friends of The National Parks Foundation

Ténjung Puting National Park - Kalimantan Indonesia

INVOICE
Charge To Global Mercury Project (Unido) No Invoice
Month , Month

Date Service Description Qty
28/02/2007 Office Rental & Maintenance Rp
28/02/2007 Computer & Printing Facilities - Rp
28/02/2007 Equipment Maintenance Rp
TOTAL AMOUNT | Rp

DEPOSIT
TOTAL SHOULD BE PAID

004/02/07 .
Feb-07

Amount

650.000
450.000
150.000

1.250.000




i U . [—

Friends of The National Parks Foundation

Tanjung Puting National Park - Kafimantan indonesia

""" INVOICE
- Charge To Global Mercury Project (Unido) No Invoice
Month Month

Date Service Description Qty
- 281022007 Salary drih.Yenny Fildayani ' Rp
28/02/2007 Salary Marini Budiarti Rp
28/02/2007 Salary Kasri _ . Rp
. 28/02/2007 Salary Masnun Rp
TOTAL AMOQUNT Rp

DEPOSIT
TOTAL SHOULD BE PAID

005/02/07
Feb-07

Amount
2.600.000
1.500.000

750.000
750.000

5.000.000

5.000.000




Charge To
_Month

Date

28/02//2007

28/02//2007 -

Friends of The National Parks Foundation

Tanjung Puting National Park - Kalimantan Indonesia

INVOICE

Giobal Mercury Project (Unido)

" Service Description

Telephone+ Fax
Internet

TOTAL AMOUNT
DEPOSIT '
TOTAL SHOULD BE PAl

No Invoice
Month

Qty

Rp
Rp

006/02/07
Feb-07

Amount

300.000
200.000

500.000

500.000



Charge To
Month

Date

28/02//2007

Friends of The National Parks Foundation

Tanjung Puting Natinal Park - Kalimantan Indonesia

INVOICE

Global Mercury Project {Unido)

Service Description

Design Poster

TOTAL AMOUNT
DEPOSIT
TQTAL SHOULD BE PAID

No invoice 007/02/07
Month Feb-07
Qty Amount
Rp 500.000
Rp 500.000

Rp §00.000




s

Charge To
Month

Date

28/02//2007
28102112007

Friends of The Nalion Parks_ Feundation

Tanjung Puting National Park - Kafimantan Indonesia

INVOICE

Global Mercury Project (Unido)

Service Description

Design Brosur.
Printed Brosur

TOTAL AMOUNT
DEPOSIT .
TOTAL SHOULD BE PAID

No Invoice 008/02/07
Month _ Feb-07
Qty Amount

1 Rp 500.000

3000 Rp 6.000.000

= Rp 6.500.000

. Rp 6.500.000
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