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Figure 12:
“Ninja miner”
panning for gold
near Bayangol,
Mongolia. (SAM
2007)

The informal situation of ASGM creates a unique profit opportunity for a small
economically (and in many cases politically) influential group. As long as miners are
informal or illegal and therefore right-less, they can be extorted to sell their gold
significantly below the real market price [*°] and the unregistered volumes of gold
can be used for all kind of economic transactions in the grey and black market [7].
Formalization of ASGM is seen by these groups as a menace of their illicit source
of funding and any attempt to create a legal framework for ASGM has to expect
resistance from a strong lobby against “legalizing environmentally damaging and
uncontrollable criminal activities”. Both projects (GAMA and SAM) faced strong
resistances against their efforts to facilitate a legal framework for ASGM ["'].
Resistance against formalization of ASGM can only be overcome through consistent
efforts at policy and public opinion level, supported by strong evidence of the
development opportunity of ASGM. Such work needs to distinguish clearly between
the stakeholder role of the national counterpart, the beneficiaries, and the facilitator
role of an international development agency like SDC, respecting the host country’s
sovereignty. Additionally, a democratic process of facilitating a legal framework
for ASM needs to build on a broad consultation and in the ideal case a bottom-up
approach including all interested and affected parties.
e The facilitation strategy in Peru consisted of bringing all stakeholder (artisanal
miners, mining industry, Government and civil society) to the table for building
a broad consensus and then to support a gremial ASGM organization in their
efforts to convince the Congress and the Mining Ministry. Within a context of
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transition towards democratization, following the Fujimori regime, the entire
process from consensus building, consultation to enactment of the ASM law
took less than a year [72, ™3].

. In Mongolia, in absence of a gremial ASGM organization, and a historically
stronger top-down governance approach, SAM and particularly its national
counterpart had to take the lead. Based on broad and participatory stakeholder
consultation [74], several drafts of an ASM law were presented between 2005
and 2007 and discussed in Parliament; until the Government decided to start
resolving the increasing issues with informal AGM at a temporary regulation
level [®]. The SAM project further supported the law-making process until an
ASM Law was finally passed in 2010 [7®].

In both cases, the enactment of the law (and as soon as regulations for its
implementation were in place) was followed by a numerous first wave of ASM
organizations applying for formalization. This proves the strong desire of community
based ASGM to formalize their operations.

While community mining (stable permanent and seasonal ASGM) is usually keen to
formalize, and subsistence shock-push ASGM has a high potential to formalize as
soon as the acute condition of a livelihoods crisis is overcome, the menace of rush-
type ASGM is omnipresent. The experiment of Sailstorfer ["”] demonstrates clearly that
gold rush phenomena are (i) not limited to ASGM, (ii) independent of the economic
development level and (iii) hardly controllable by legal frameworks or cultural norms
[’8]. Even the best ASM law will therefore not prevent “uncontrollable” gold rush
situations. Gold rush situations remain however only “uncontrollable”, if no efforts
are made towards converting the rush sites into a stable community-mining situation.
The GAMA project in Peru started to intervene in Cuatro Horas in 2002, when it was
one of the worst gold rush sites in Peru. Ten years later, the site is a recognized village
with extraordinary livelihood quality and its own local Government, economically
driven by a fully formal community owned ASGM company, and with good progress
towards compliance with the Fairtrade and Fairmined Standard.

Figure 13:
Participatory
workshop on
Peruvian ASM
legislation.

Arequipa meeting.

(GAMA 2001)
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5.3. Role of ASM organizations

Experience over the past 20 years demonstrates that ASM cannot be formalized at
the level of the individual miner. The ‘individual gold panner' is a myth and ASGM
miners are usually organized into small workgroups and larger clusters of workgroups.
Governments can never be in a position to efficiently enforce the compliance of
thousands of individual miners, addressing them individually. The organization of the
ASM sector therefore improves governability as well a empowers artisanal miners.
The creation of national and/or regional gremial ASM organizations furthermore
constitutes a competent partner for dialogue with the Government.

e In this regard, conditions for formalization in Peru were more favourable.
ASGM miners were, already before the enactment of the ASM law, organized
in larger local associations (with the main purpose of self-defence) and these
associations could easily develop into collectively owned ASGM enterprises
or cooperatives. Even more, miners understood the initiative towards the
creation of a legal framework as a common task and the formalization process
triggered a simultaneous process of gremial organization. The resulting ASGM
organizations AMASUC at regional level and SONAMIPE at national level have
strengthened since and continue to be a partner of the Government for a
proactive and constructive public policy dialogue. SONAMIPE has even evolved
towards an international ASGM stakeholder, by becoming a leading member
of the Alliance for Responsible Mining ARM [7°].

e In the Mongolian case, formalization focused on smaller workgroups, locally
known as ‘partnerships’. In combination with local administration of land
rights for ASM activities this provides a workable formalization model, but
lacks the scalability towards more entrepreneurial business models and growth
opportunities for ASGM. ASGM miners are therefore in parallel organizing in
associations, locally known as ‘miners NGOs' to address issues of common
concern. Further evolution of ASGM will require a more business-oriented
role of the miners associations and the conformation of gremial ASGM
organizations.

General economic concepts like ‘economy of scale’ are also valid in the ASGM
sector, and are not in contradiction to the employment generating characteristics
ASGM. While ‘economy of scale' is achieved in the industrial mining sector through
mechanization, it is achieved in the ASM sector through organization. Only larger
and organized clusters of artisanal miners, such as the Bolivian Cooperatives or the
Peruvian ASM companies are able to develop beyond subsistence economy, overcome
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dependencies from local middlemen and even engage with international markets on
their own. The economic success of the 'HAMO company’ in Mongolia [80], a spin-
off from the ‘Bornuur miners NGO’, fully validates this appreciation.

5.4. Technical-environmental approaches towards compliance

Creating the legal bases for ASM formalization (and even the opposite of ASM
prohibition) creates a framework for enforcement; i.e. demanding environmental
compliance. But legalization alone makes environmental compliance not enforceable.
Enforceability can only be assured if solutions on how to achieve compliance can
be offered, and if technical and economic feasibility of at least one solution can be
demonstrated in practice.
A typical characteristic of all SDC projects in the ASM sector was to always incorporate
practical fieldwork as well as engineering and adaptation of technical solutions to
environmental problems.
e Individual retorts were the initial approach for reduction of mercury emissions
chosen by the PMSC and MEDMIN projects
e For cases where individual retorts did not provide satisfactory results, PMSC
and later GAMA started to develop fume hood and filter systems which the
miners started to call “retorta communal” [®'].

Figure 14:
Inauguration of
community retort
in Cerro Rico,
Peru. (GAMA
2005
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Figure 15:
Introduction of
shaking tables
for gravimetric
concentration

in the Cotapata
Cooperative,
Bolivia. (MEDMIN
1998)

The MEDMIN project started in 1994 to address mercury losses in whole-ore
amalgamation through introducing gravimetric pre-concentration [#?] and
improved amalgamation technologies to reduce or capture ‘flowered mercury’
[83]. GAMA continued with this approach in the early 2000s [#]

Both, PMSC and MEDMIN presented and implemented solutions to reduce emissions
of suspended solids from processing plants, such as flocculation in decantation
ponds, use of lamella clarifiers, etc. as well as solutions to reduce air contamination
by nitrous gases during gold refining.

The GAMA project combined technologies and elements developed earlier
in Ecuador and Bolivia to design in 2001 the first “technical” cyanidation
plant for ASGM in Peru for complete substitution of mercury; which was then
implemented in Santa Filomena [*] through a rotating fund credit from ILO.
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Figure 16: Initial
processing plant
of SOTRAMI
with vat
leaching section,
upgradeable for
later agitation
leaching. Santa
Filomena, Peru.

(GAMA 2002)
e  The SAM project in Mongolia started to continue along these lines, drawing

from earlier experiences. When mercury use in ASGM was banned in Mongolia

in 2008, the broad background of field experience allowed SDC to respond

quickly and present a viable technical solution for a mercury and cyanide free

processing plant in Bornuur [%].
Figure 17:
Gravimetric,

mercury-free
processing plant
of the “"Hamo
Company”

in Bornuur,
Mongolia. (SAM
2008)
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The above list only highlights the most important milestones with proven sustainable
impact through replication or further development. Many other technical solutions
had been tried, but were abandoned due to lack of practical feasibility. The “failed
experiments” however were as important as the successful ones, as they contributed
to solid lessons learnt.

The main lessons learnt are that

e The portfolio of pure “win-win options”, potentially successful in a
“formalization-free” context, and therefore achievable through pure voluntary
compliance, is very limited.

e From the apparently vast portfolio of gold processing techniques [¥’], only very
few are appropriate and feasible for use in ASGM.

e Traditional gold recovery of ASGM by amalgamation is in the long term (e.g.
through repetitive scavenging) much higher than usually measured in short
term diagnostics. This is a challenge for mercury free processing alternatives
[28].

e The implementation of most technical environmental improvements requires a
balanced combination of (i) their demonstrated feasibility (ii) capacity building
in miners as well as in support organizations and supervision agencies, and
(iii) realistic enforceable requirements for which the technology provides a
solution. Within a formalization process, this creates intentional artificial win-
win options.

e Wronglyunderstood “enforcement” (as “by force”)is utterly counterproductive,
as it leaves miners who's life depends on ASGM with no other option than
entering into clandestine and even more contaminating operation modes.

5.5. Socio economic aspects, empowerment and human rights,
conflict management

ASGM is poverty related and — with the presented characteristics — only present in
economically less developed countries (LDC). Most ASGM miners (with exception of
shock-push ASGM) have managed to escape extreme poverty. This explains why, apart
from being reluctant of working in the ‘mining sector’, relatively few development
agencies engage with ASGM. Most ASGM does not need 'humanitarian aid' [*].
However, ASGM miners are also not rich, as often insinuated, confusing miners
with smuggling middlemen. ASGM is an economic activity in most opportunity
LDCs, which offers the best opportunity to escape poverty, often at the price of
the highest vulnerability. Unfortunately, more development programmes focus on

Swiss Agency for Development and Cooperation — SDC, 2011



SDC experiences with ASM Formalization and Responsible
Environmental Practices in Latin America and Asia (Mongolia)

poverty-doomed (and -perpetuating) sectors than on opportunities to escape poverty.
While “high mobility and flexibility in the job market” is praised as a “virtue” in
economically developed countries, migration of the urban and rural poor into ASGM
areas is almost everywhere condemned as a “problem”.

It has been a common experience in all ASGM projects of SDC during the past 20
years that community based ASGM contributes significantly to local economies [*],
and often even allows (as seasonal ASGM) the continuation of otherwise not anymore
sustainable traditional activities.

For example Alpaca herding in the Puno region of Peru is often only economically
feasible if other family members procure cash income from ASGM [°']. Another
example from SDC project sites were coffee smallholder in Zaruma/Ecuador who kept
growing coffee by tradition, while economically sustaining their families through
income from ASGM. In Mongolia ASGM started only in the early 2000s, but soon
after already provided income for an estimated 100,000 people affected by the
economic crisis and natural disasters; while many still argue that ASGM miners should
return to herding, Mongolia already faces a serious problem of overgrazing [*?].

It has been observed in most places, that ASGM communities present faster economic
development than neighbour communities without ASGM. The question is whether
this development is sustainable. While this question could be considered answered
since the American gold rush of 1849 evolved from the ‘Wild West' into the State of
California [*3], an in-depth analysis was carried out in Peru, analyzing and comparing
the development of ASGM communities under a sustainable livelihoods approach [**].
The results demonstrate clearly that empowerment reduces primarily vulnerabilities,
and reduced vulnerabilities lead then to long-term and sustainability-oriented
development. Informality is the upmost vulnerability and to overcome informality
requires in a first instance an enabling legal framework.

A widely published case is Santa Filomena in Peru [**]. Having become one of the
most “empowered” ASGM communities in Peru, by being able to settle the conflict
regarding their mining concession and having obtained their own processing plant
[°¢], the community continued to develop towards responsible ASGM without major
external support since 2005.
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Figure 18:
Community
development in
Santa Filomena.
Left: the
improvised former
Santa Filomena
“shanty town” in
2006. Right: the
new community
location after
relocation in
2008. Peru.
(GAMA)

By contracting engineers in 2006 to direct the artisanal mining operation and to
train their members, efficiency and safety increased. By deciding to abandon the
old shanty-town and to relocate the entire community to a nearby area in 2007,
quality of life improved dramatically. By deciding to phase out amalgamation in their
old “quimbalete” mills in 2009, they increased the capacity of the processing plant
and converted the entire gold production into “mercury-free”. By deciding to work
towards Fairtrade and Fairmined certification in 2008, Santa Filomena became in

2011 Peru’s first internationally certified ASGM community.

A similarly exciting case is Bornuur in Mongolia. After having organized as an
association (‘miners NGO’), resolved their land issues with the license holder, and
when Mongolia had enacted a ban on mercury, the Bornuur miners obtained a credit
line from the Mongolian Government and support from SAM/SDC for the technical
design of Mongolia’s first mercury free processing plant for ASGM. Reinvesting the
revenues in support for extracting workgroups and in up-scaling the capacity of the
processing plant, the 'HAMO company’ provides now employment to more than
60 women and men from the community. The economic situation of the people of
Bornuur has improved considerably [*7].

Conflict resolution in ASGM became — due to the high vulnerability of the ASGM
sector — a transversal element of SDC's empowerment strategy. Most conflicts are
related to mineral rights, and a rights based approach, considering ASGM not only
as victimized rights-holder but also as duty bearer contributed to resolve several
conflicts between LSM and ASM. Obviously, in case of human rights violations, SDC
projects support the ASGM miners to obtain the needed legal advice and support, or
in case of imbalance of negotiation power, SDC projects provided facilitated dialogue
platforms (e.g. Peru: La Rinconada [*¢]; Mongolia: Bornuur, Jargalant, Zaamar, etc.).
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5.6. Convergence with market-based approaches

By 2009, INECE had published a revised publication on Principles of Environmental
Enforcement, indicating: “Three different overlapping management approaches --
voluntary, market-based, and mandatory -- make up the framework underlying most
environmental programs” [*°].

The introduction of a new market-based approach occurred in the ASGM sector by
mid of the 2000s. The B2B (business-to-business) model of the “Oro Verde / Green
Gold - Initiative” in Colombia ['%°] inspired in 2004 the foundation of the Alliance for
Responsible Mining (ARM), as a global civil society initiative acting from the ‘Global
South’, to agree on 'Principles for Responsible ASGM' ['°'], and to develop an ASGM
certification scheme that would enable ASGM producers to enter fair trade markets.
Former and current SDC project staff as well as gremial ASGM organizations (such
as AMASUC and SONAMIPE) from Peru were invited to participate in the Technical
Committee to contribute with lessons leant to an ASGM Standard. In 2010, ARM and
Fairtrade Labelling International (FLO) signed an agreement to work jointly towards
producer certification in Latin America and market introduction of “Fairtrade and
Fairmined Gold ®" ['?].

ASGM communities formerly supported by SDC projects in Bolivia and Peru were in
a good position to apply for Fairtrade and Fairmined certification ['%]. But the fact
that it still took the mining communities a lot of efforts and almost two years of
preparation to reach certification level, demonstrates that a market-based approach
is able to go far beyond voluntary and mandatory compliance with environmental
requirements ['%4, 10°].

Given the potential for socially and environmentally responsible development, SDC
incorporated, for year 2011 onwards, Fairtrade and Fairmined standards compliance
as a benchmark indicator for Phase 3 of the SAM project in Mongolia ['%].
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6. Environment impacts of
SDC projects and lessons
learnt

Environmental concerns, and especially mercury emissions, stood in the centre of
all SDC supported ASGM projects. Both contamination paths, amalgamation of ore
and decomposition (burning) of amalgam, were consistently addressed since 1993.
Quantitative impacts are however difficult to measure, as discrimination between
direct and indirect impacts is required.

6.1. Attempt to estimate the achieved reduction of mercury
emissions

Global mercury emissions from ASGM are estimated in the range of 1000 t/a, at an
average ratio of 2 Hg : 1 Au when amalgamating concentrates and 5 Hg : 1 Au for
whole ore amalgamation ['’], although the local ratios may vary widely. Mercury
losses during amalgam burning are usually in the range of 1 Hg : 1 Au. As a rough
approximation it can be assumed that introduction of retorts reduces mercury
emission in at least 50% and introduction of pre-concentration reduces mercury
emission in more than 80%.

Ecuador and Bolivia - The project lines along the implementation of small individual
(and more importantly larger cooperative-size) retorts in Ecuador and Bolivia had an
outreach in the range of 3-400 retorts in total ['°].The MEDMIN project intervened
in 16 ASGM cooperatives, converting whole ore amalgamation into processes with
pre-concentration ['%]. With an estimated average production of 5 kg gold per month
and cooperative, this corresponds to 900 kg gold produced at 80% reduced mercury
contamination, or a direct absolute reduction of 3.6 tons of mercury per year. The
total mercury reduction achieved by the MEDMIN project was estimated in 2001 by
IIED in about 5 tons per year ['']. In analogy, reduction of mercury emissions through
the PMSC project in the 58 processing plants of the Rio Calera valley (which already
used pre-concentration) can be estimated in the range of 1 ton annually.

Peru - The traditional quimbalete mills for whole ore amalgamation have extremely
high mercury losses of not less than 10 Hg : 1 Au. The project intervened through
total substitution of mercury, and introduction of community retorts.
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e  Between 2000 and 2008, community retorts have been installed in 15 ASGM
communities by the project or by Regional Governments. Recovered mercury
is recycled to cover the operating costs, and surplus revenues from mercury
sales are used for community projects. The community-audited bookkeeping
of retort operators allows for the precise determination of 1,440 kg mercury
recovered in 2008 ['"].

e  The processing plant of Santa Filomena [''?] has in the meantime been
replicated in many places. Admittedly, in some places the technologic level had
been ‘downscaled’ by miners, but as such processing plants cannot be hidden,
they are regularly inspected by authorities and therefore kept reasonably safe.
The exact number of replicas is not known, but at least 3 processing plants (in
communities which were also SDC intervention sites) are in excellent shape
which allowed the ASGM communities to apply for Fairtrade and Fairmined
certification. The consolidated gold volume of these 3 plants is known (as
‘committed fairtrade volumes’) and in the range of 25 kg gold per month ['*3].
Given the high Hg : Au ratio of the formerly used quimbalete amalgamation
mills, these 3 processing plants alone substitute the use of 250 kg mercury per
month, or 3 tons annually. It is not unreasonable to consider a factor of 4 to 5
to extrapolate mercury substitution by the rest of plant replicas.

Mongolia — Gold production from ASGM is estimated in the range of 4 to 7 tons,
depending on the estimating institution. Most alluvial miners recover coarse gold
without use of amalgamation, but hard rock miners usually rely on mercury to recover
the gold. Officially, these emissions have been reduced completely in 2008, when
mercury use was prohibited in Mongolia.

The ban of mercury in Mongolia is unfortunately a typical case of a well-intentioned
environmental requirement, which by lack of practical feasibility is not enforceable
['#]. Hard rock gold miners had no alternative technology available to process their
ore and to economically sustain their families. As indicated earlier, in response to this
emergency, the SAM project was able to design a mercury-free processing plant in
Bornuur. This plant combines pre-concentration, high-grade concentration, and direct
smelting technology and allows for a gold recovery presumably in the same range as
amalgamation ['"°]. As this plant is the only legal processing facility for ASGM gold
ores in Mongolia and therefore despite of high investment costs de facto the ‘best
available technology’, acceptance by miners is extraordinarily high. However, officially
this plant does not contribute to the reduction of mercury emissions, as mercury is
already “banned”.

The Mongolian Government decided to ‘tender’ licenses for the establishment of
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further similar processing plants. One of these plants is under construction since
2010. Further plants are still in planning stage. The question arises, “Where do ASGM
hard rock miners from other regions process their ores in the meantime?” The official
answer is, “They stockpile the ore until processing plants are available.” The question,
“"How do miners sustain their families in the meantime?” could not be answered
[''®]. Despite all limitations, the several thousand Mongolian hard rock ASGM miners
continue “stockpiling”.

Overall achieved reduction of mercury emissions — Reduction of mercury
emissions achieved through direct interventions of SDC projects in pilot sites
ascends to approximately 11 tons annually. Cooperation projects however have not
the purpose to solve all problems in their host countries, but to demonstrate the
feasibility of solutions and to hand them over to the national stakeholders for broad
implementation. Indirect impacts or “sustainability” are therefore more significant
than results in pilot sites. At indirect impact level it becomes however impossible to
distinguish between impacts generated exclusively by the project, impacts generated
through interaction with other initiatives (as technical solutions are not ‘patented’),
and even technical evolution which would anyway have occurred and was just
triggered by projects at an earlier moment.

The fact that replication of all technical approaches is observed, such as

(i) increasingly miners are aware of mercury toxicity and use retorts voluntarily,
and the use of retorts has become in most countries a minimum requirement for
ASGM miners,

(ii) other initiatives continue to promote (their design) of fume hoods which serve
similar purposes as ‘community retorts’ ['7],

(iii)  an increasing number of miners is abandoning whole ore amalgamation and
shifting to pre-concentration, and

(iv)  an increasing number of miners organizations is substituting mercury use by
leaching plants,

strongly supports the appreciation that the achieved indirect impact is a multiple of
the direct impact of 11 tons annually. A quantification is however not possible.

6.2. Other positive impacts on health, safety and environmental
performance

Environmental management of ASGM needs to be seen in a wider context of
responsible mining. Acute mercury poisoning is very rare in ASGM, opposite to
chronic poisoning which accumulates often over years. For miners, the toxic effects of
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mercury are not as obvious as for scientists. Concerns of workplace safety, the risks of
accidents, and the often lacking health services in ASGM communities in combination
with generally harsh and unhealthy living conditions in remote places are perceived a
much higher priority. These concerns have to be taken serious, as they directly affect
the quality of life of the miners and their families, and because without addressing
them, projects not only lose credibility in the eyes of the miners but fail to contribute
to responsible ASGM and sustainable development.

Since the first project in Ecuador, where these issues were addressed instantly by
renaming the project from 'Proyecto Mercurio’ to 'Proyecto Mineria sin Contaminacion’
and adjusting the project goals, an integrated approach has become a common
element in all SDC projects. The latest and current project, SAM in cooperation
between the Swiss and the Mongolian Government, even frames environmental and
technical issues in a ‘community mining component’, under a human rights based
empowerment approach.

Key human rights ... ... strengthened through SAM

The right to be recognised as a person | ... by being allowed to escape the
before the law ... informal sector through formalization

The right to the highest attainable | ... by safer workplaces and access to
standard of physical and mental health | social security

The right to education ... ... by capacity building and training
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7. Recommendations and
Conclusions

7.1. Technical solutions for reduction of mercury emissions from
ASGM

Mercury is emitted during amalgamation and during amalgam burning, whereby the
most losses occur during the amalgamation process.

Reduction of mercury emissions during amalgamation

Whole ore amalgamation is still a widespread practice. Through introduction of a
previous step of gravimetric pre-concentration, the amount of mineral material which
comes in contact with mercury can be reduced dramatically. A pre-concentration of
10:1 already reduces mercury emissions by 90%.

Amalgamation (even of pre-concentrates) has in most cases room for improvement.
Amalgamation in appropriate closed amalgamation devices can reduce the formation
of floured mercury escaping into tailings. Many other ways to improve amalgamation
are extensively documented in the technical literature.

All mercury losses during amalgamation are at the same time gold losses. Improvement
of amalgamation is in the vast majority of cases equivalent to higher gold recovery
and higher income.

Reduction of mercury emissions during amalgam burning

Closed circuit retorts are the technically best solution for recovering mercury during
the amalgam decomposition process. Practice has shown that practically all retorts
can recover more than 95% of mercury and the best models achieve a recovery above
98%. Miners' choice of the retort design that inspires them most confidence, needs
to be respected.

Fume hood approaches are a good solution for situations where miners are reluctant
to use retorts for various reasons (e.g. superstition), or where conditions are not
suitable for retorts (e.g. smelting of burned amalgam in gold shops). Simple fume
hoods in combination with appropriate filters can recover more than 80% of the
mercury. Acceptance of fume hoods is usually excellent, but requires a certain level of
organization and peer pressure in the community.

Substitution of amalgamation

The main challenge is that a basic domestic amalgamation process can be carried
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out with an investment as low as 50 USD and requiring only a couple of hours. A
subsistence miner can in principle mine the ore in the morning, process it in the
afternoon and sell the gold before dinner. Gold recovery through amalgamation is in
the range of 40-80%.
Amalgamation can be substituted by 'Direct Smelting’ (or also called ‘Borax Method'),
if concentrates of a sufficiently high grade can be produced. Recovery by direct
smelting is in most cases similar, sometimes below but sometimes even better,
as amalgamation. The process step to create smeltable high-grade concentrates
(especially in case of larger volumes with very fine gold) is however either extremely
time consuming or requires costly high-quality equipment in processing plants. The
process has very low environmental impacts, but is only attractive to miners in case
of coarse gold (which would not even need amalgamation if buyers accept gold dust)
or if other options are excluded (as in Mongolia). The process is for that reason very
rarely used in industrial mining.
Amalgamation can be substituted by ‘Cyanide Leaching’. This technological progress
assembles the technical evolution of industrial mining, starting in the 1950s. Leaching
can significantly improve gold recovery to over 95%. While mercury toxicity causes
mainly chronic diseases, cyanide poisoning acts instantly. Miners know this and
therefore handle cyanide usually with care. The fundamental difference is that
mercury is a toxic ‘Chemical Element’ which cannot be detoxified, while cyanide
is a chemical composite which can be destroyed and detoxified, and which even
decomposes by itself in presence of oxygen and ultraviolet light (sunlight). In any
case, handling of cyanide and controlling the cyanidation process requires sufficiently
qualified, trained operators. This is achievable.
Mostly all above solutions have two requirements in common:

e  They are only feasible for organized groups of miners.

e  They are only feasible for formalized miners.

7.2. Legal solutions for reduction of mercury emissions from
ASGM

Experience has shown that prohibiting mercury use is not an enforceable environmental
management approach. It drives amalgamation into clandestine spaces, which are
often the miners’ households, and make things worse!

A formalization process, to convert “uncontrollable” informal miners into
responsible community miners is an indispensable requirement. It is important to
focus on formalization as a process and through the creation of an enabling legal
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framework. Restrictive legal frameworks have a similarly counterproductive effect like
prohibiting mercury. It is important to understand the term of 'ASGM legalization’
not as approving a current unsatisfactory situation, but as shaping a desirable future
scenario of responsible artisanal mining.

Formalization is more successful if the formalization scope is on organized groups of
miners. ‘Economy of scale’ is also a valid concept in ASGM and larger organized groups
of artisanal miners have better chances to evolve into small-scale and eventually into
higher leagues. Also for Governments, it is more efficient to administrate license areas
of a smaller amount of ASGM organizations than of a large number of individual
miners or workgroups.

ASGM is —per se— not a short-term rush-type activity. It is in most cases forced to be
nomadic by legislators, by not enabling formalization or by allowing mineral extraction
only for very short license periods. Similar to industrial mining, ASGM needs long
term legal security. Miners will and can only invest in safe mine development or in
processing plants for mercury reduction or substitution, if they have security of tenure
over the mineral deposit and therefore the security that they will be able to recover
their investment.

A gradually reduced supply and a therefore gradually rising price can contribute in
principle to a faster transition of ASGM towards reduction of mercury consumption
and mercury substitution. However, in view of the current rapid rise of the gold
price such mechanisms mercury price would need to rise exorbitantly to be effective.
Extreme short-term supply and price movements of mercury will only create new
profit opportunities for those networks that already scrape the profit from ASGM
gold.

In conclusion, there is no “quick fix” to the “mercury problem” of ASGM, because
it is not a “mercury problem” but a formalization challenge. The only successful way
forward is seen in a solid and fair formalization process.

7.3. Social solutions for reduction of mercury emissions from
ASGM

Responsible ASGM cannot be done in an unorganized way. ASGM can only be
organized if ASGM organizations are in place. ASGM organizations need to be
empowered to be able to organize the extractive activity.

ASGM is a (self-)employment generating activity in remote areas, whereby the
location is determined by the mineral deposit. Miners and their families create their
communities and livelihoods and aspire development ... still in the same way as
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miners did 150 years ago by creating the gold rush settlement of Sacramento and
converting it into the Capital of the US State of California. In the already existing and
regulated societies of today, a broader formalization approach must support and
accompany the miners in this process.

An ASGM formalization process therefore must not be limited to the pure legal
aspects, but incorporate community development and broad capacity building. This
creates the capacity to comply with social end environmental requirements and makes
requirements enforceable. ASGM communities require equal rights and a similar level
of attendance by the public sector as other communities; most “problems of ASGM”
are home-made and are created by denying miners these rights, and marginalizing
them.

A broad and global conversion of the currently marginalized ASGM sector into the
formal economy and in conformance with mandatory social and environmental
standards can only take place through a proactive and coordinated development
effort by national and international decision makers. Market based voluntary social
and environmental standards will strengthen this process.

7.4. Global solutions for reduction of mercury emissions from
ASGM

The decision of the Governing Council of UNEP in 2009 to develop a global legally
binding instrument on mercury and the ongoing intergovernmental negotiations are
unique opportunities to not only reduce mercury emissions from ASGM but also to
improve the livelihoods of more than 100 million people in the Global South.

In practical terms, the implementation of an instrument to reduce mercury emissions
from ASGM, legally binding for signatory Governments, will only be feasible if
Governments of ASGM countries facilitate the above-mentioned technical, legal and
social solutions. Artisanal miners from Asia, Africa and Latin America, participating
as observers in the intergovernmental negotiating committee (INC) in Manila signed
in 2010 the joint ‘Mercury Declaration’ [''®], indicating responsible ASGM miner’s
endorsement to reduce mercury emissions considering themselves the most exposed
population group, but highlighting the need for legal recognition of the sector,
facilitation of formalization processes, capacity building, technology transfer and
access to basic public services for ASGM communities.

Such an approach, which is coherent with lessons learnt from two decades of
Swiss supported ASGM projects, needs a coordinated effort of the international
development community. A globally shared right to live in a world free of mercury
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Figure 19:
Mercury-free
produced ASGM
Gold from
Mongolia (SAM
2010)

contamination, requires a globally shared responsibility to support ASGM miners in
their development efforts.

Without a coordinated and proactive effort to de-marginalize ASGM and to offer
solutions, even accompanying measures of an international mercury treaty, such as
reducing mercury supply, can only fail to produce the desired positive effects.
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the MEDMIN project, still uses the promoted mercury retort (op. cit. 54) as its
logo.
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(e.g. Veiga M. et. al.: Manual for training artisanal and small-scale

gold miners. Global Mercury Project, UNIDO, 2006 P.69 http://www.
globalmercuryproject.org/documents/non_country%20specific/training%20
manual%20for%20miners%20Marcello%2015.pdf ).
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"Reglamentacion de la Ley 1333, Ley de Medio Ambiente” Supreme Decree
No. 24176 in December 1995..

Ministry of Energy and Mines, Ministerial Agreement No. 217, 1994.

PMSC: El Plan ECO+ (http://www.hruschka.com/pmsc/ecoplus.html)

Sandoval, F.: Small-scale mining in Ecuador. IED/MMSD 2002. (http:/pubs.
iied.org/pubs/pdfs/G00720.pdf)

According to unofficial sources due to lobbying efforts of environmental
consultants for whom this model represented a grievous reduction of
potential clients.

The initial design of the Peru project, prepared in 1999, contained a
component dealing with ASGM formalization and policy advice (http:/
WWW.gama-peru.org/gamal/contenido/02-objetivos/informe-taller.pdf).
Unsurprisingly, this component had to be suppressed on demand of the
Government of the Fujimori regime. After democratization by end of 2000
the project was allowed to continue work in this component .

In Peru as a result of the economic crisis at the end oft he 19807, in
Mongolia at the end of the 1990’ as a result of the economic crisis and
natural disasters affecting traditional herders.

Prelatura de Caraveli: Proyecto de Promocion y desarrollo de los productores
auriferos artesanales del distrito de Huanu-Huanu. Lima 1995.
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Reports on gold smuggling ,mafias’ are abundant in all national newspapers
... attributing the criminal activities usually to informal miners instead of
the middlemen behind. A series of international initiatives to curb using the
proceeds for fuelling conflicts is currently part of the international agenda.
Op. cit. 33

In case of one SDC project even through raising of false accusations of
terrorism against project staff (names withheld).

G.Medina, V.Nufez, F.Hruschka: La Luz al Final del Tunel. Proyecto GAMA,
Lima 2005. (http://www.gama-peru.org/gama/tiki-download_wviki
attachment.php?attld=58)

Ley 27651, Ley de Formalizacion y Promocién de la Pequefia Mineria y
la Mineria Artesanal. (24.01.2002) (http:/intranet2.minem.gob.pe/web/
archivos/dgm/legislacion/LEY N_27651.pdf)

National Forum on Mining, Regulation, and Environment, May 24-25, 2006
(http://Awww.swiss-cooperation.admin.ch/mongolia/en/Home/News/News
Detail?itemID=92602)

Government of Mongolia: Sub-Programme for Development of Small
Scale Mining up to 2015 (Government Resolution No: 71, February 27,
2008); Temporary Regulation on Artisanal Mining Operations (Government
Resolution No: 72, February 27, 2008)

Law amendment to the Minerals Law (http:/www.sam.mn/images/

amendments_to_the_minerals_law eng.pdf) and Law on Land related to ASM
(http://www.sam.mn/images/amendment to the law on land eng.pdf)

Op. cit. 31

Private land property in Germany is highly protected and a very respected
cultural norm. In the case of the Sailstorfer’s experiment (art project) Gold
was hidden on private property. In order to not create confrontations, it was
internally agreed that local government and police would not intervene to
protect the property. The gold rush situation created by the artist caused
people to trespass land rights and “forget” their own cultural norms.

In 2010 the president of AMASUC was elected Vice-Chair of ARM.
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SDC: Artisanal Mining — An Alternative Income Source (http:/www.swiss-
cooperation.admin.ch/mongolia/en/Home/Natural Resource Management/
Sustainable_Artisanal_Mining): “ In introducing chemical-free technology

for ore-processing, SDC, in conjunction with the Mongolian government,
sponsored the establishment of a mercury-free gold-processing plant in
Bornuur soum, Tuv aimag, in 2008. The plant is now owned by the HAMO
company and has become the soum’s largest employer, providing permanent
Jobs for more than 60 people.”

Hruschka. F.: Retorta Comunal. Proyecto PEMA, Lima 2009. (http://Awww.
gama-peru.org/gama/tiki-download_wiki_attachment.php?attld=102)

Op. cit. 55; (flow sheets only in printed version)

“Floured mercury” = microscopic droplets of mercury, caused by choppy
processing or impacts, and too small to re-join into liquid mercury; easily
washed away into the tailings.

http://geco.mineroartesanal.com/tiki-index.php?page=Mejoras+del+proceso+
de+amalgamacion+en+el+quimbalete

http://geco.mineroartesanal.com/tiki-index.php?page=S-01+Dise % C3%B 1o+
ambiental+de+una+planta+de+beneficio+artesanal

When mercury was banned, no technical alternative was available in
Mongolia. Having lost their livelihoods, many already settled ASGM miners
nationwide were pushed back to informal ninja attitudes. This is one of the
few cases where permanent ASGM retroceded into shock-push ASGM. This
negative process could be stopped - at least at pilot level and to demonstrate
the feasibility of stable community mining - in Bornuur.

Op. cit. 17
Op. cit. 48

Except the extreme cases of human rights violations and exploitation of
ASGM miners which are victims of conflict minerals situations

UNDP: Mongolia Human Development Report 2011. Background Paper:
Mining Sector, 2011. http://undp.mn/nhdr2011/Background%20paper/
NHDR%202011 Background%20paper%20draft%202 B.Altantsetseg%20
Mining_Eng.pdf “Income from informal mining not only sustains households’
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livelihood but also creates opportunities for better health care and funding
their children’s education. Moreover, a large number of people concentrated
at one site creates demand for some services and hence creates opportunities
to earn additional income for local people.”

E.g. in Ananea, before the situation got out of control and into a gold rush
due to delaying decisions on the state owned mining license.

SDC: Pastureland — Mongolia’s “Green Gold”. SDC Website 08/2011.
(http://www.swiss-cooperation.admin.ch/mongolia/en/Home/Development
Cooperation/Pasture_Ecosystem_Management_Project)

de Soto, H.: El Misterio del Capital. Edicién Sudamericana, 2002. ISBN 978-
9500722384. (currently only printed version) “Note: de Soto describes
the formalization process which converted local rules into written law,
empowering miners and reducing vulnerabilities”

Bobadillo, P., D. Tarazona: Nosotros hacemos los pueblos ... el
empoderamiento en la minerfa artesanal. Ediciones Nova Print SAC, Lima
2008. (Only printed versién)

A Google search for “Santa Filomena SOTRAMI Peru” on 31. August 2011
produced 816 results.

"Development support “ in Santa Filomena began in the late 1990 by the
Peruvian NGO CooperAccion, and the community received until about 2005
coordinated support from ILO (addressing child labour) and SDC/GAMA
(addressing environmental issues and providing capacity building under an
empowerment approach)

Op. cit. 85

Chinchuluun, N., T. Undarya: Situation assessment and recommendations on
supporting Bornuur and Zaamar artisanal miners’ associations and Ensuring
human rights of artisanal miners in Mongolia. MONFEMNET, 2011 : “In
Bornuur income form artisanal miners and the HAMO company enabled the
development of 2 supermarkets in the soum center. One of which is of the
Ulaanbaatar quality”

Garcia Larralde, E., G. Medina, M. Priester: Contruyendo concensos en la
mineria artesanal. GAMA 2008. http:/geco.mineroartesanal.com/tiki-index.
php?page=Publicaciones+sobre+Formalizaci%C3%B3n , http:/geco.

mineroartesanal.com/tiki-download_wiki_attachment.php?attld=1392
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INECE: Principles of Environmental Compliance and Enforcement Handbook.
International Network for Environmental Compliance and Enforcement.
INECE. Second Edition 2009. (http:/www.inece.org/principles/index.html |
Note: compare with Op. cit. 58

http://www.greengold-oroverde.org

ARM: The Golden Vein. A Guide to Responsible Artisanal and Small-scale
mining. ARM Series on Responsible ASM Nr.1, Medellin, 2008. http://www.
communitymining.org/index.php/en/the-golden-vein--english-version

ARM/FLO: Fairtrade and Fairmined Gold: A Unique Partnership. 2011. http:/
www.fairgold.org/

By end of 2011, all certified producers in Bolivia and Peru have been former
SDC pilot sites.

ARM/FLO: FAIRTRADE and FAIRMINED Standard for gold from artisanal and
small-scale mining, including associated precious metals. Version: March
15th, 2010. http:/Awww.communitymining.org/index.php/en/standards and
http://www fairtrade.net/716.html

ARM/FTF: FAIRTRADE and FAIRMINED Gold: Empowering responsible
artisanal and small-scale miners. Alliance for Responsible Mining, and
Fairtrade Foundation UK. 2011. http:/www.communitymining.org/
attachments/134 _FT_Gold_policy_report 2011_download.pdf

SDC: Project Document Sustainable Artisanal Mining Project (SAM), Phase 3,
2011 -2014

Op. cit. 14

Source: Annual reports of PMSC and MEDMIN projects. Note: Both projects
avoided from the outset unsustainable “free distribution” of retorts! All
retorts were voluntarily bought by the miners from the manufacturers. It can
therefore be safely assumed that the retorts were also used.

Op. cit. 55

Bocangel, D.: Small-Scale Mining in Bolivia: National Study Mining Minerals
and Sustainable Development. IED/MMSD 2001. http:/pubs.iied.org/pdfs/

G00713.pdf

Op. cit. 81
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112.

113.

114.

115.

116.

17.

118.

Op. cit. 85
Personal information from ARM

Op. cit. 58 | Note: , The first step in fostering compliance is to ensure that the
environmental requirements themselves are enforceable”

Source: SAM reports. | Note: No tests to compare performance could be
done, as mercury use was prohibited

Interview by author in August 2011.

Habegger, L.J., L Fernandez, M. Engle, J.Bailey: Technology Demonstration
for Reducing Mercury Emissions from Small-Scale Gold Refining Facilities.
Argonne National Laboratory. US Environmental Protection Agency. 2008.
http://artisanalmining.org/casm/sites/artisanalmining.org/files/publication/
ANL _EVS_TM_08-6GoldShopTechDemo.pdf

“THE MANILA MERCURY DECLARATION

We, miners, as the most exposed to mercury releases, recognize that mercury

is a dangerous substance. Mercury releases need to be reduced, as well as its

health and environmental impact minimized. However, its use is important

for gold recovery process.

We consider that our mining activity generates high employment, livelihood

opportunities and that extraction of minerals is contributing to local, regional

and national economic development.

We embrace the commitment to:

= minimize and where feasible, eliminate the mercury releases of our
activity;

=> adopt over time mercury-free techniques

This commitment can only be honored if:

=> our activity is legalized and recognized as part of the mining sector;

=> this formalization has to be facilitated and promoted by our governments;

=> capacity building and technology transfer programs are made accessible
with our participation;

=> basic public services and infrastructures are put in place.

Our commitment needs governments’ reciprocity to become a reality.

UNEP Global Forum on Artisanal & Small-scale Mining

Manila, 8th December 2010"
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