Preliminary survey of artisanal and small scale gold mining (ASGM) in China in 2014

--Case study in Lingbao, Henan province and Tongguan, Shaanxi province, by Chinese Academy of Sciences and NRDC
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Mercury (Hg) is considered a worldwide pollutant(Mason, Fitzgerald et al. 1994), because Hg’is the predominant
form of atmospheric Hg, which has a long residence time in the atmosphere(Lin and Pehkonen 1999).Gold (Au)
extraction by amalgamation, as a traditional technique with simple equipment and skills, is used popularly in many
parts of the world, which causes serious Hg contamination to the environment. In this report, we provide the latest
research results on gold amalgamation of two large goldfields in China — Lingbao of Henan province and Tongguan of
Shaanxi province. We also provide further research and policy suggestions to improve this situation.
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General description:
At the foot of Mountain Xiaoginling (/NZ& %), Yuling town (7 R 4) and Yangping town ([f*F*4#) are two famous gold
production towns in China and two major gold mining areas in Lingbao, a county-level city under Sanmenxia city,

Henan province. RETHRIEF G =10y, HALT /NI IR B TR AN P 802 P A SR 44 R e AR
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i. The type of mining ore is hard rock-altered rock type deposit and quartz vein type gold deposit. The mining and
processing of ore are not taking place at the same place, the mining in situ, and the processing occurs in the villages.

Figure 1 An open-pit mining at Dahu village on July 5, 2014. Figure 2. A typical family mill at Dahu village on July 6, 2014.
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ii. In these two towns of Yuling and Yangping, the processing scales are small like family workshops. The owners
usually hire two or three people from other poor areas to run the workshops or run them by themselves. As the
international gold prices decreased and the local governments strictly control illegal Au mining and processing, only
one was found active among approximately 50 existing workshops. The main equipment is mills and crucibles. Gold
workers use underground water as their sources of water. After smelting, slag was stacked into nearby open pits, or
transported to some distance away from those smelting workshops. At processing places, there were often two or
three skilled processors. All workshops are situated in the villages in family units.

Some people understood that the processing in their family is harmful to themselves so they will send their
family members to other dwelling places where the environment is good, and then they employ migrant workers to
do the work. However, some native people did not pay too much attention to the processing, and their family
members including women and children are in one small family yard with the workshop.



Figure 3. Facilities for burning amalgam at Songcun village,July 2014. Figure 4. Pit-furnace of the family mill at Songcun village, July 2014.
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Figure 5. A full view of a family shop at Dongshe village, July 2014. Figure 6. Dark smoke from a family shop at Sizhuang village, July 2014.
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iii. Mercury will be used during the processing. The natives indicated that the owners bought Hg from the local Hg
retailers who purchased a large quantity of Hg from Guizhou province.

iv. In Yangping County, there exists the Xiaohei River flowing through Dahu village receiving water discharged from
their dressing mill. In Yuling town, there exists the Xiyu River, as the border of Henan and Shaanxi province, the water
from which will be brought directly into the Yellow River. The big reason for concern is that a lot of slag was stacked
along the river. During a heavy rain the slag along the river can be poured into the river easily.

Figure 7. A view of Dahu village, July 2014. Figure 8. Slags along a river bordering Henan, Shanxi and Shaanxi, July 2014.
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Figure 9. The dirty water flows directly to the Yellow River, July 2014. Figure 10. A truck is transporting ore waste, July 2014.

15 7K 48 PE U AT HE N B0 REBHEERTE, PRE
v. Because of the illegal sources of the ores, they always have no ore plant in situ. Miners use trucks to transfer ore to
ore plant.

vi.From the workers in the workshops, they said if they work without break they can get about 1ton ore smelted per
12hours, and then it takes them about one hour to get a crucible of raw gold.

vii.They always piled the tailings on some wasteland, or poured them into some dry ditches. The ditches that they
used would act as tailings pools.

e

Figure 11. A deep ditch has been filled up, July 2014. Figure 12.Shops engaged in separating Hg from gold and gold collecting.
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viii. Quite a number of owners use amalgamation to get gold. They put amalgam into a crucible, and then distill them.
At last, Hg is transformed into the air, and gold is left as raw gold.

ix. As the gold price fell, most of them did not run their workshop or they have no business. During boom times,
workshops can get some hundreds kilograms of ore to smelting, or they melted for themselves. They will sell the raw
gold or get them purified in the county. Some private business man from south China will buy the gold in a higher
price.



1. Tongyu town, Tongguan county, Shaanxi province £#|—. BrpE>x

Tongyu town (Hiili34H) is located in Tongguan county, at the Xiaoginling area bordering Shaanxi and Henan provinces.
Gold is the local pillar industry. TEREPE AR E, EETF RN T /NRIE IR A4 ) Sk Tk
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We choose four villages-Xiaokou, Lijia, Yaoshang, and Tongyu, in Tongyu town as our studying sites.
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i. The type of mining ore is hard rock. The mining and processing are in different places. The mining is in situ;
however, the processing is usually in private workshops. The overall appearances of workshops, are similar to those
in the first site, are simple sheds and easily to be recognized. Just four or five people are needed to operate a

workshop. The water they used is groundwater. And most of owners there choose a pond or dig a pond as their

tailings pond.

Figure 14. General appearance of workshops
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ii. About twenty people worked as a team carried on mining activities there. Usually four or five trucks there wait for
transporting the rocks. Two or three transferred rocks from the pit mouth to the trucks there. Most of the miners are
employed from another place, the other part are the relatives of the owners, which were invited to manage the gold
mine. Generally, small scale mining activities are conducted by village-owned and private-owned mines.
Village-owned mines are funded from the village, and private-owned mines obtained money from some native rich
man.

iii. The Hg source is not clear according to the miners. They just know their boss bought Hg from Wanshan in Guizhou
province.



iv. Most of the pits are near water, and the waste water from them becomes a small stream.

v.Usually the small scale mines have no processing factory. Some of them will transport their rocks to some official
processing factories; and some choose to deal with rocks in simple way in the private workshops.

vi. Workers use rollers, ball mills, and crucibles in their workshops. They use ball mills to crush the rocks, and then
put rocks into rollers. After then adding Hg into roller while the roller is rotating. About 0.005-0.01 gram of Hg is
added into per 1kg rocks. After this step, gold has dissolved in Hg and form into alloy-amalgamation. If the Hg
combined enough gold, amalgamation will settle to the bottom of rollers. Then they use clothes to cover the
amalgamation to squeeze the Hg to get coarse amalgamation. Similarly as mentioned above, they put amalgamations
into crucibles; heat them to obtained coarse gold. A small workshop usually can get hundreds kilograms of ore at
most. The workers there said they can process 100-300 kilos of ore per hour, and they put about 300-500 hundred kg
per batch. Usually they put Hg 3-5 times mass of the gold. In most cases, they cannot get so much ore every time.

Figure 15.The rollers they used in Lijia village, Tongyu Town.
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Figure 16.The ball mills they used in Lizhuang village, Tongyu Town.
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vii. The owners usually choose some natural ponds or dig some ponds to store the tailings.



Figure 17. A reservoir area for tailings.

i i B — > FH SR TEUR RV 1R 7K R
viii. Generally, they called the final gold-coarse gold.

ix. The production of gold is not sure, and it all depends on the amount of gold ores they can get. Sometimes they
can get several kilos ores, sometimes they keep shut down for a longtime. There are many gold shops in the county,
and the workshop owners there usually have stable gold shops to sell their gold. And they just said the gold shops
will help them to sell gold, and now the pure gold price is less than 230 yuan per gram. Sometimes the gold shops
can get some pure gold, if not they will refine the gold again.

n. Results &% 3R
From the survey, small artisanal gold mining activities in some places were found. At one of the sites investigated, the
mercury is apparently used for whole ore amalgamation, and the amount of mercury involved could be substantial
depending upon the quantity of ore available for processing.
However, we were surprised to see that the situation has greatly improved than previous research (Feng, Dai et al.
2006, Li, Feng et al. 2009, Wu, Xu et al. 2010). Though this phenomenon of small artisanal gold mining still exists, the
number is going down with the development of native economy and the increase of local people’s awareness. Many
people there have the awareness that using Hg to extract gold is illegal. However, to analyze the deep-seated reasons,
livelihood may be the main cause for participants in Tongguan and Lingbao small gold mining areas. For some
innocent residents there, no rights will be guaranteed to go up against the local illegal rich and the local illegal power.
The local government bears the important responsibility in promoting economy and regulation.
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Mercury use in small-scale gold mining in China is ongoing and may still be significant, although it appears to be less
than found in previous investigations. This research was limited to two geographic areas; additional investigations
are needed to determine the full nature and magnitude of this mercury use in China.

With respect to the two areas researched, further work is needed to transition these areas into mercury free
processes, either through different production processes or alternative livelihoods. Greater vigilance will be needed
to ensure mercury is no longer used after these outreach activities are conducted.

In future, we recommend selecting the two sites of Lingbao and Tongguan as the study areas to investigate
environmental contamination of Hg released from the artisanal gold mining and processing activities. Further studies
should be conducted on the risk assessment to understand Hg impacts on residents and ecosystems as well. The local
government should stress the toxicities of Hg once be released into the surroundings to promote public awareness.
Hope after a long-term commitment, the use of Hg in gold mining will fade away completely. A green and healthy
environment will be created in the near future.
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