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Abstract

The project “Further development of policy options for an ecological raw materials policy” (OekoRess
I) builds on the results of two preceding research projects, UmSoRess and OekoRess I. It links experi-
ences gained in the analysis of environmental and social standards with the assessment of environ-
mental risks in the mineral resources sector. The project team conducts 10 case studies to evaluate
and refine the method to assess site-related environmental hazard potentials posed by mining opera-
tions, which was developed in the OekoRess I project. The focus is on improving the indicator for envi-
ronmental sector governance, by comparing the assessed environmental hazard potentials, the ob-
served environmental impacts and the governance analysis with existing governance indicators. The
aim is to answer the questions whether existing governance indices and indicators are able to ade-
quately reflect the capacity of governments, companies and civil society to manage potential environ-
mental hazards and avoid or reduce environmental impacts of mining.

This case study analyses the environmental hazard potentials and the reported environmental impacts
of the Cerro de Pasco zinc-lead production in Peru. The main environmental impacts identified are the
large surface disturbance (open pits, processing plants, and mining waste), air pollution with fine par-
ticles of heavy metal, noise and vibration, and pollution of groundwater, lagoons and nearby rivers,
leading to severe health impacts (in particular lead poisoning). The site-related environmental hazard
potentials, identified by the OekoRess methodology, were mostly confirmed by the analysis of the ac-
tual environmental impacts at the mining site. However, the OekoRess assessment does not account
for the high exposure to noise and the impacts of abandoned mines.

Overall, the analysed governance indicators reflect the mining governance of Peru quite well, except
for the Fraser Policy Perception Index (PPI) and the Environmental Performance Index (EPI). Most
Worldwide Governance Indicators (WGI) confirm Peru’s overall average to weak sector governance.
The Corruption Perception Index (CPI) reflects well the low governance performance in terms of cor-
ruption. The mostly average to low scores for governance indicators underline that there is no strong
governance in place, which would be able to remedy the severe environmental impacts from mining.

Kurzbeschreibung

Das Vorhaben ,Weiterentwicklung von Handlungsoptionen einer ékologischen Rohstoffpolitik“ (Oko-
Ress II), welches auf den Ergebnissen zweier vorangegangener Forschungsprojekte (UmSoRess und
OkoRess I) aufbaut, verbindet Erfahrungen aus der Analyse von Umwelt- und Sozialstandards mit der
Bewertung von Umweltrisiken im Rohstoffsektor. Das Projektteam fiihrt 10 Fallstudien durch, um die
im Rahmen des OkoRess-I-Projekts entwickelte Methode zur Bewertung standortspezifischer Umwelt-
gefahrdungspotenziale im Bergbau zu evaluieren und weiterzuentwickeln. Der Fokus liegt auf der Ver-
besserung des Indikators fiir Umwelt-Governance, indem die bewerteten Umweltgefahrdungspotenzi-
ale, die tatsachlichen Umweltauswirkungen und die Governance-Analyse mit vorhandenen Gover-
nance-Indikatoren verglichen werden. Ziel ist es, die Frage zu beantworten, ob die Governance-Indika-
toren in der Lage sind widerzuspiegeln, inwiefern relevante Akteure (Regierungen, Unternehmen und
Zivilgesellschaft) potentielle Umweltgefdhrdungen bewaltigen und Umweltauswirkungen des Berg-
baus vermeiden oder reduzieren kénnen.

Diese Fallstudie analysiert die Umweltgefahrdungspotenziale und die tatsdchlichen Umweltauswir-
kungen des Zink- und Bleiabbaus in der Cerro de Pasco-Mine in Peru. Die wichtigsten festgestellten
Umweltauswirkungen sind ein grofder Landverbrauch (Tagebau, Verarbeitungsanlagen und Bergbau-
abfille), Luftverschmutzung, Lairm und Vibrationen sowie die Verschmutzung von Grundwasser, Berg-
seen und nahegelegenen Fliissen, die zu schweren gesundheitlichen Auswirkungen (insbesondere
Bleivergiftungen) fithren kénnen. Die mit der OkoRess-Methodik identifizierten standortbezogenen
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Umweltgefadhrdungspotenziale wurden grofdtenteils durch die Analyse der tatsdchlichen Umweltaus-
wirkungen im Abbaugebiet bestitigt. Die OkoRess-Bewertung beriicksichtigt jedoch nicht die hohe
Larmbelastung sowie die Auswirkungen bereits stillgelegter Bergwerke.

Insgesamt spiegeln die analysierten Governance-Indikatoren die Situation des peruanischen Bergbau-
sektors recht gut wider, mit Ausnahme des Fraser Policy Perception Index (PPI) und des Environmen-
tal Performance Index (EPI). Die meisten Worldwide Governance Indicators (WGI) bestatigen Perus
allgemein durchschnittliche bis schwache Bergbau-Governance. Der Corruption Perception Index
(CPI) spiegelt die geringe Governance-Leistung in Bezug auf Korruption gut wider. Die meist durch-
schnittlichen bis niedrigen Werte der Governance-Indikatoren unterstreichen, dass es keine starke
Governance gibt, die in der Lage wire, die gravierenden Umweltauswirkungen des Bergbaus zu adres-
sieren.
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1 Focus of the study and relevance

The following case study is the last of ten case studies that are being prepared as part of the project
"Further development of policy options for an ecological raw materials policy” (OekoRess II) commis-
sioned by the German Federal Environment Agency. The case studies build on the results of two re-
search projects, the UmSoRess! project and the OekoRess 12 project. In UmSoRess, the impacts of raw
material production on the environment, society and the economy were analysed in 13 case studies.3
The goal of the case studies was to gain a better understanding of the connections between the envi-
ronmental and social impacts of mining in the context of various countries with different problems and
governance contexts. In OekoRess I, a method to evaluate the ecological availability of raw materials
and the site-related environmental hazard potentials (EHP) posed by mining operations was devel-
oped with the aim to further developing the criticality concept.

As part of the follow-up project OekoRess II, 10 additional case studies will be conducted combining
the analytical approaches of UmSoRess and OekoRess I in order to evaluate and further develop the
method to assess the site-related environmental hazard potentials posed by mining operations, which
was developed in the OekoRess I project. This effort will particularly focus on improving the indicator
for environmental sector governance used in the methodology, by comparing the assessed environ-
mental hazard potentials, the observed environmental impacts and the governance analysis with exist-
ing governance indicators. The aim is to answer the questions if existing governance indices and indi-
cators are able to adequately reflect the capability of governments, companies and civil society to man-
age envrionmental hazard potentials and avoid or reduce environmental impacts of mining. The re-
sults of the 10 case studies will be compared and a set of governance indicators will be identified that
can be used to improve the raw-material-related assessment approach developed as part of the
OekoRess I project.

This study analyses the environmental hazard potentials and the environmental impacts of the zinc-
lead (and to a minor extend silver and copper) production at the Cerro de Pasco mine complex, and the
country’s mining governance. Despite its toxicity, lead is used in a wide range of applications - espe-
cially in electrical engineering (e.g,, in rechargeable batteries) but also in mechanical engineering,
plant construction and civil engineering. Zinc is nowadays especially used as corrosion protection, in
batteries and in civil engineering.

The Pasco de Cerro is one of the most famous deposits in Peru and started in the 16th century as a sil-
ver mine site. Open-pit mining of lead and zinc became important in the 20t century. The impacts on
the environment and health from the century’s long mining activities, and especially the decades of
lead extraction in open-pit mining, are severe. Mining at Cerro de Pasco has stopped in 2015 and
measures to mitigate at least the gravest consequences have started recently.

The case study is divided into four parts: First, the structure of the mining sector of Peru and its contri-
bution to the national economy is analysed (chapter 2). Second, a brief overview of the Cerro de Pasco
mining complex is given. The geographic and geologic context is analysed, followed by an overview of
the applied mining and processing methods (chapter 3). Third, the environmental hazard potential

1 Approaches to reducing negative environmental and social impacts in the production of metal raw materials. For more in-
formation see https://www.umweltbundesamt.de/umweltfragen-umsoress.

2 Discussion of ecological limits of raw materials production and development of a method to evaluate the ecological availa-
bility of raw materials with the aim of further developing the criticality concept. For more information see
https://www.umweltbundesamt.de/umweltfragen-oekoress.

3 The case studies and fact sheets on the standards and approaches analysed can be accessed here: https://www.umweltbun-
desamt.de/umweltfragen-umsoress.
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posed by the mining operation are discussed using the site-related OekoRess methodology and se-
lected environmental impacts and reactions to these are described using the DPSIR framework that
was also used in the UmSoRess case studies (chapter 4).4 Fourth, the governance of Peru’s mining sec-
tor is analysed (chapter 5). Last, the findings of the assessment of the environmental hazard potentials
and environmental impacts and the governance analysis are compared to existing governance indica-
tors and indices and first conclusions for the methodology development are drawn (chapter 6).

4 The DPSIR framework comprehensively accounts and visualizes the causal connection between environmental issues, their
origin, their impacts and the responses taken. The model consists of driving forces, pressures, state, impacts and responses.
For further information see e.g. Kristensen (2004).

11
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2 Structure and macroeconomic relevance of Peru mining sector

Peru is a country with a considerable potential for natural resources and mining, the importance of
which has increased significantly in the past decade, contributing 9% to the country’s gross domestic
product (GDP) in 2017 (see Figure 2-1). Total GDP was USD 211,398 million in 2017, with a growth
rate of 2.5%, which was significantly lower than the rate of 4% in the previous year (World Bank
2018). The economy is slowing down after years of rapid growth driven by copper, molybdenum, iron,
zinc and silver productions, due to a decline in hydrocarbon production (INEI 2018). This develop-
ment comes in the context of a delay in infrastructure investments and Odebrecht’s international cor-
ruption scandalé, which started to spread to Peru in 2017 (MDNP 2018). Nonetheless, growth rates in
metal mining remained positive. In November 2017, metal mining production was 5% higher than in
November 2016 (Banco Central de Reserva del Peru 2018), while inflation remains low at an average
of 2.9% (World Bank 2018).

The promotion of national and foreign investment in mining and the creation of mechanisms to facili-
tate access to investments are some of the priorities of the Peruvian government. In this context, it has
been beneficial for Peru to become a member of the Pacific Alliance, to have negotiated bilateral trea-
ties with the US, China and - jointly with Colombia and Ecuador - a FTA (Free Trade Agreement) with
the European Union (EU) (MDNP 2018). In addition, the raw materials partnership between Germany
and Peru came into force at the beginning of 2015 (BMWI 2015). The aim of this partnership is to fos-
ter cooperation “in the field of exploration, development, extraction, processing and utilisation of min-
eral resources” and “environmentally sound closure of mines and recultivation of mining regions”
(BMWI 2015, own translation).

Figure 2-1: Total value added of GDP in 2017 by economic activity at current prices

Financial
intermediation
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15%
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Mining

trade 99%

17% °

Agriculture and
related activities
8%

Construction

- o
Public administration Electricity, gasland 7%
23% water supply
3%

Source: CEPALSTAT (2018).

5 The contribution to the GDP of metal mining increased by 16.3 % in 2016, due to an increase in metal mining activity by
21.2 %. The start of production at Las Bambas copper mine was a major contribution to this development.

6 Refer to chapter 5.1 section on “corruption and transparency” for more details on the Odebrecht scandal.
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In 2017, according to the Ministerio de Energia y Minas (2018), mining exports (metal, non-metal) ac-
counted for 61.8% of the total value of the country's exports, reaching USD 27,745 million.

With 30.7% of total export value in 2017, copper is the most important export product, followed by
gold, lead, zinc and silver. The main export destinations for metallic products are China, the United
States and Switzerland (see Table 2-1). China is also the largest foreign investor in Peru’s mining sec-
tor, followed by the United States, Canada, and Australia (Saldarriaga 2017).

Table 2-1: Top five countries importing metallic raw materials from Peru in 2017
Export destination USD $ mio. % of shipments Exported Metals
China 9,890 36% copper, gold, zinc, lead, iron, tin
United States 2,451 9% copper, gold, zing, silver, lead, iron,

tin, molybdenum

Switzerland 2,335 9% silver, copper, gold
India 1,904 7% copper, gold, zinc
South Korea 1,78 7% copper, zing, lead, tin, molybdenum

Source: Ministerio de Energia y Minas (2018).

The contribution of the mining industry to the Peruvian GDP makes it a sector of importance to the tax
incomes of the state and regional authorities.

Peru has deposits of a large variety of metals and minerals and continuously increased its metal pro-
duction over the past 10 years. It is the world’s second largest copper, zinc and silver producer (see
Table 2-2). In Latin America, it ranks first in the production of gold, zinc and lead (Ministerio de Ener-
giay Minas 2018).

Table 2-2: Place of Peru in the Worldwide Ranking of Mining Production
Mineral Production 2016
Volume [t] % of 3 World Rank in Latin Rank in World
America

Gold 153.01 4.8 1 6
Copper 2.35 million 114 2 2
Silver 4,375 15.9 2 2
Zinc 1.34 million 25 1 2
Lead 314,422 6.7 1 4
Tin 18,789 6.1 3 6
Molybdenum 25,757 9.3 2 4

Source: Ministerio de Energia y Minas (2018).

Extractive sector activities are diversified along the value chain and life cycle of mines, involving aca-
demia as much as the private and public sector.

13
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An estimated 200 mines are in operation in Peru, with many important projects currently awaiting de-
velopment such as Quellaveco - Anglo American (USD 5,000 million), Mina Justa - Minsur (USD 1,300
million) and Pampa de Pongo - Zhongrong Xinda Group (USD 1,500 million). Most of the world's major
mining companies are represented in the country, including Newmont (USA), Glencore (Switzerland),
Gold Fields (South Africa), Freeport-McMoRan (USA), Rio Tinto (United Kingdom), Anglo American
(United Kingdom), Southern Copper Corporation (Mexico), and Barrick (Canada). There are also doz-
ens of local mining companies and collaborations with important mining companies (SES Profession-
als 2017).

Productive mining activity takes place in 23 of the 25 administrative regions of Peru (Ministerio de En-
ergiay Minas 2016):

» Arequipa is leading the national copper production due to the expanded production of the Cerro
Verde mine;

» La Libertad ranks as first national gold producer for the operations at Barrick Misquichilca and La

Arena, among others;

The Pasco region is the main producer of lead, mainly due to the contribution of its polymetallic

mines, including Buenaventura, Milpo, and Volcan Compaiia Minera, while

Junin currently leads the production of silver.

Ica has the main production of iron with the Marcona unit of Shougang, and

In the Puno region, Minsur operates the only tin mine.

Piura is leading in the production of phosphates and limestone ;

Cajamarca is rich in gold and copper;

Moquegua and Tacna are regions with a long mining tradition that exploit copper and molyb-

denum; and finally

Lima region, with significant polymetallic and non-metallic diversity, occupies a high rank in the in

the production of many raw materials.

v

vVvyvyVvyyvyypy

Employment and income growth have significantly reduced the poverty rate. The moderate poverty
(USD 4 per day, 2005 PPP7) decreased from 45.5% in 2005 to 19.3% in 2015. This equals 6.5 million
people who were lifted out of poverty during this period. Extreme poverty (USD 2.5 per day 2005 PPP)
was also sharply reduced from 27.6% to 9% over the same time span (World Bank 2017).

1.2% of the economically active population is directly employed in mining. The number of workers al-
most doubled between 2005 and 2016, increasing from 98,703 to 174,126 (Ministerio de Energia y
Minas 2016). In 2012, three million jobs were directly or indirectly dependent on the mining industry.
Moreover, the illiteracy rate has fallen in small and medium-sized mining areas, and measurable pro-
gress has been made in health and education (Hantsche et al. 2014). Critical voices consider the multi-
plier effect estimated by the Ministry of Mines to be by far too favourable and point out that positive
distribution effects to the lower social classes were not realized as indicated by increasing poverty fig-
ures in recent years in some mining districts, such as Puno, Casco and Cusco (Vargas Koch et al. 2018;
Hinojosa 2011).

Peru is also a country with marked social conflicts related to mining (see Figure 2-2). There is a direct
relationship between the zones reporting on active mining conflicts and mining production. Social pro-
tests delayed important mining projects worth USD 21.5 billion between 2010 and 2014 (Castellares
and Fouché 2017).

7 Purchasing Power Parities.
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Figure 2-2: Mining conflicts and value of mining production by province

Number of conflicts accumulated by province  Total value of mining production by province
Phase: Production, Peru 2008-2015 Peru 2008-2015
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Source: Castellares and Fouché (2017).
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3 Overview of the Cerro de Pasco mining operation and geology

The Cerro de Pasco deposit is not only one of the country’s main zones of polymetallic mineralization
but also one of the world’s largest polymetallic (zinc, lead, copper and silver) resources (Mining Data
Solutions 2018). The Cerro de Pasco mine is the oldest active mine in Peru with a history dating back
to the 16t century (Cedron 2012).

The Cerro de Pasco mine has three different operations: the underground mine Paragsha, the Ratl
Rojas open pit mine and the less important Vinchos mine (Cedron 2012). While the underground oper-
ation Paragsha has been active since the beginning of the 16t century, Raul Rojas started operating in
the early 20t century, after the US mining company Cerro de Pasco Corporation purchased most of the
mining concessions in the region and expanded the mining activities. By then, the Cerro de Pasco mine
did not solely produce silver but also copper, lead, and zinc. Especially in the open pit mine Raul Rojas,
located in the heart of the city, mainly zinc and lead is produced. After the Peruvian military regime
nationalized the mines in 1974, the liberal government of President Fujimori privatized the Cerro de
Pasco mine again in 1999 by selling it to Volcan Compafiia Minera, a Peruvian company (Cedron 2012).
The ore is processed mainly in the Paragasha processing plant and to a lesser extent in the San
Expedito processing plant (S.R.L. 2012).

As the reserves within the confines of the concessions granted are depleted, an expansion plan (the
Plan L) was presented, which covered 11.4 ha of the Chaupimarca district and would entail the reloca-
tion of the whole city Cerro de Pasco. The history of the Cerro de Pasco mine and the city of the same
name have been inextricably linked as the city has been built due to the mining activities in the else-
wise inhospitable landscape. The city has approximately 70,000 inhabitants (Cedron 2012). After a
long process of negotiations with authorities and conflicts between proponents and opponents of the
expansion, the company abandoned the further development of Plan L (S.R.L. 2012).

3.1 Geography

With a total surface of 1,285,215 km? and a population of 31,488,625 Peru is the third largest country
in South America (MDNP 2018). While it is bordering the Pacific Ocean to the west, the country’s
neighbours are Colombia (north), Brazil (east), Bolivia (southeast) and Chile (south). Three main land-
scapes determine the image of the country from West to East: the Pacific, the central Andes and the
Amazonian lowlands.

The Cerro de Pasco mine is located in the Pasco region on the Andean Plateau in Central Peru, at
10°40'39.38"S, and 76°15'34.09"W. The mining activities cover an area of approximately 2,734 ha at
an altitude of 4,340 meters above sea level (see Figure 3-1) (Banco Central de Reserva del Peru n.d,;
Hinojosa De La Sota 2014). Cerro de Pasco is accessible from Lima city via highway and railway. How-
ever, the railway is only used for the transport of cargo.

The mountainous landscape is characterized by a tundra-like climate and sparse vegetation that con-
sists entirely of ichu (Peruvian feathergrass) and moss, which is typical for the Puna and Cordillera re-
gion. There are two well-marked seasons: a rainy season between November and March and a dry sea-
son between April and October. The annual average temperature is quite low (5.5°C) and does not
vary significantly over the year. Even in December, the warmest month of the year, the average tem-
perature only reaches 6.4°C, while June is the coldest month with 4.3°C. Daily variance, however, is
high with cold nights in which the temperatures can drop to -18°C. Annual precipitation amounts to a
total of more than 900 mm and a variance of only 139 mm between the wettest month (March) and the
driest month (June) (Climate Data n.d.; Hinojosa De La Sota 2014).
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Figure 3-1: Location Cerro de Pasco

Serro'de Pasco

Source: Based on Google Earth, with satellite images from Landsat/Copernicus (2016).

The Cerro de Pasco is situated in the basin of the rivers Huallaga and Mantar - in the Nudo de Pasco -,
which constitute the continental divide of the surface waters in the Central Region of Peru (Banco Cen-
tral de Reserva del Peru n.d.). The area has a smooth relief and is surrounded by hills that are inter-
spersed with small valleys and ravines that lead to the river Huallaga in the east and the river Que-
brada in the west. Those rivers lead to the riverbed of the San Juan that belongs to the hydrological
system of the Mantaro River, which itself leads to the Atlantic ocean (Hinojosa De La Sota 2014; Minis-
terio de Energia y Minas 2011).

The Pasco region has several protected natural areas; however, they are not in the surroundings of the
mine operation (Peru Routes 2015):

National Park Yanachaga Chemillén (122,000 ha)

National Reserve Junin (53,000 ha)

National Sanctuary Huallay (6,815 ha)

Protection Forest San Matias-San Carlos (145,818 ha)

Communal Reserve Yanesha (34744.7 ha), El Sira (616,416.41 ha)
Reserved Area Huayhuash (67,589.76 ha).

vVvyVvyvyyvyypy

3.2 Geological context and ore deposit formation

The stratigraphy is comprised of sedimentary rocks aging from the Lower Paleozoic to the Quaternary.
The oldest Paleozoic rocks crop out to the east, while marine sediments of the Mesozoic and continen-

tal sediments of the Tertiary are found around Cerro de Pasco. Small Miocene intrusions in these sedi-

ments are responsible for most of the mineralization in the area (Hinojosa De La Sota 2014).

In the mining district of Cerro de Pasco, low metamorphosed Devonian shales and sandstones (Excel-
sior Group) underlie red layers of Permian to Triassic sandstones and conglomerates (Mitu Group).
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Overlying these rocks - towards the east of the district - a calcareous sequence of several hundred me-
ters thickness corresponds to the Pucara Group of older Triassic - to lower Jurassic age. Multiple epi-
sodes of folding (Eocene and the Lower Miocene) in the district were followed by magmatic-volcanic
activity in the late Miocene (Cabos 2005).

The Cerro de Pasco deposit of Zinc-lead-silver-bismuth-(copper) (Zn-Pb-Ag-Bi-(Cu)) is located east of
a felsic, Miocene diatrema8-dome complex (see Figure 3-2). This circular shaped “Volcanic Neck” (see
Figure 3-3) is located between two north-south trending reverse faults, along which Paleozoic rocks
overthrust younger Miocene and Eocene rocks (Hinojosa De La Sota 2014). The large Zinc-lead-silver
ores are situated at the southeast of the diatreme and represent a first phase of "low sulphuration”
type mineralization associated with pyrite-silica along the around 1,800 m contact.

An acidic magmatism (quartz-monzonite) followed by a late phase of mineralization is superimposed
on the first phase, forming other copper-silver deposits in veins, bodies, and veins of lead-zinc, fine py-
rites (silver-bismuth) and residual deposits of silver-gold. This second phase of mineralization is
strongly sulphidic.

The current exploitation is carried out in the east of the Raul Rojas open pit in calcareous rocks where
the zinc-lead-silver comes from blond sphalerite and galena, accompanied by pyrite. This mineraliza-
tion with argillic hydrothermal alterations shows strong structural control as well as marked zoning.
Copper-rich zones laterally adjoin pyrite-rich zones that exhibit minerals such as galena, sphalerite,
matildite as well as hematite, magnetite and Manganese-iron-zinc carbonates (Einaudi 1977).

8 A diatreme is a volcanic structure formed through gaseous explosion caused during contact of hot magma gets and shallow
ground water. A crater (maar) is formed as well as a rock filled pipe or cone like structure below surface - the diatreme.
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Figure 3-2: Regional geology of the Pasco region. Paleozoic metamorphic rocks overthrust Cenozoic
rocks along N-S trending reverse faults
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Figure 3-3: N-S cross-section of the diatreme
i T F § @I F § FfE i1 it gporod

ax

a0

= VOLCANIC NECK

|-

NORTH
; AG OXIDES

[
)

W

ars0 -"r\:%
ageo AT
ax b / .
a0

am - | H

a0 oA

>,

g }
A& N
-

11

AN

PIRITE SILICA ,
OREBODY

o

[ Pb-zn Orebody
> X Z |

Source: Hinojosa De La Sota (2014).

Cu-Ag Orebody and Veins

In the carbonate rocks, veins and bodies of zinc-lead developed, which are characterized by a poor
iron sphalerite with FeS contents of 0.4 to 4%. The ferriferous-sphalerite-galena assembly is spatially
associated with the pyrrhotite bodies and has been extensively exploited in the past - both in the un-
derground and in the west of the open pit.

Table 3-1 displays the grades and the total amount in metric tons (MT) of zinc, lead, copper and silver
resources and reserves of the Cerro de Pasco unit (Volcan Compafiia Minera S.A.A. 2018). With re-
sources over 3 Mt of zinc and more than 1.1 Mt Pb as well as silver resources exceeding 10 kt, the size
of the deposit can be regarded as large (zinc and lead) to very large (in case of silver). Copper, on the
other hand is less important in the international comparison with 0.1 kt copper content.

Table 3-1: Resources (measured, indicated and inferred during exploration) and reserves (proven
and probable) of the Cerro de Pasco deposit

Resources kt Grades Fines
Measured, Zinc Lead | Cop- | Silver | Zinc (Zn) Lead Copper Silver
Indicated & Inferred (zn) (Pb) per (Ag) (Pb) (Cu) (Ag)
(Cu)
% % % 0z/M Thou- Thou- Thou- Millions
T sand t sand t sand t of oz

Cerro de Pasco re- 140,853 2.15 0.80 0.09 2.54 3,034 1,130 131 358
sources
Measured 30,777 2.62 0.95 0.06 1.86 808 292 18 57
Indicated 84,604 2.24 0.83 0.10 2.46 1,899 705 84 208
Inferreds 25,472 1.28 0.52 0.12 3.63 327 133 30 92
Cerro de Pasco mineral 15,490 1.25 0.44 0.07 4.94 193 69 11 77
reserves
Proven 1,696 1.23 0.44 0.13 5.44 21 7 2 9
Probable 13,794 1.25 0.44 0.06 4.88 172 61 9 67

Source: Volcan Compafiia Minera S.A.A (2019).
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3.3 Mining and Processing

Volcan Compafiia Minera S.A.A. is a Peruvian mining company dedicated to the exploitation and pro-
duction of zinc, copper, silver, gold, and lead in the region of the Central Sierra.

Volcan has five operating units: Yauli, Chungar, Alpamarca, Cerro de Pasco, and Oxidos de Pasco; with
nine underground mines, three open pits, seven concentrator plants with a treatment capacity of
21,900 Tons per day (TPD), and a leaching plant of 2,500 TPD.

The Cerro de Pasco unit includes the Paragsha underground mine, the economically less important
Vinchos mine, and the Raul Rojas open pit mine, as well as the San Expedito/Paragsha plant. The Pasco
Oxides Plant is another operation unit in Cerro de Pasco and started operations in April 2014 (Volcan
Compafiia Minera S.A.A. 2016).

Volcan acquired the company Minera Paragsha S.A.C in Cerro de Pasco in 1999. Between 2006 and
2008, plans were underway for a new expansion of the Paragsha mine, called Plan L (see also chapter
3). In April 2012, Volcan suspended Plan L, supposedly due to protests in the community (Cronologia
Historica 2014).

Paragsha Mine

The production of this underground mine reached 264 thousand tons per annum, with average grades
of 6.80% zinc, 2.22 % lead and 3.95 oz silver/Mt. Mining activities in the Paragsha mine stopped in
2015 (Volcan Compaiiia Minera S.A.A. 2015).

The underground mine was divided into six production levels, from Level 800 to Level 1800, forming
four main exploitation areas. The used mining techniques were cut and fill% and sublevel stoping!°.

The transport of ore from the stopes (the excavated open space) to the ore bin in the different areas of
exploitation was carried out with electric scooptrams. From this ore bin!?, the material was carted off
with Locomotives and Mining Trolleys (Volcan Compafiia Minera S.A.A. 2016).

Vinchos Mine

In the underground mine Vinchos, a polymetallic ore rich in silver was mined until December 2014.
Compared to the other operations, the underground pit was small, with 90,000 MT production in 2014
and grades of 2.4% zinc, 1.7% lead and 3.3 silver 0z/MT (Volcan Compafiia Minera S.A.A. 2014).

Raiil Rojas Open Pit

The Ratl Rojas open pit is located in the middle of the city of Pasco and currently occupies 50% of the
city’s area (Latin America and the Caribbean Atlas of our Changing Environment n.d.).

The dimension of the open pitis 1.9 km (N-S), 1.6 km (W-E) and 380 m depth. Operations at the pit are
currently suspended; the ore was processed until December 2012 (Volcan Compaiiia Minera S.A.A.
2016).

The open pit mining was arranged in descending banks with cross sections in conical trunk form (see
Figure 3-4). Excavation took place by drill and blast method with a drilling mesh2 of 12 m for all drills.

9 Cut and fill: during mining, the bed rock (rocks that are not ore bearing) excavated is later filled back into the voids created
underground. Consequently, less waste material is transported to the surface.

10Stoping: method that is used in cases where the host rock is strong enough to withstand collapsing into the excavated open
space (the “stope”). Mining begins in steps from bottom to top along the roof. Excavation is usually carried out using drill
and blast.

11 Storage system, which receives ore intermittently from the mine.
12 Drilling mesh: Order of the location of drilling points.
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The blasting was performed in order to fragment the rock, by generating strong pressures confined
inside the drilled holes and thus creating a high concentration of energy that leads to two dynamic ef-
fects: fragmentation and displacement. Raul Rojas used explosives based on ammonium nitrate.

In order to avoid strong vibrations due to the mine’s proximity to the city, blasting was carried out us-
ing the DECKS system!3. Furthermore, blasting within the drill was used in combination with surface
delays (delays of millisecond are used between charges in a blast).

The stripping ratio4 was 3.41:1 and the waste material was classified according to its mineralogical
characteristics in:

¢ Leachable low-grade mineral (copper and silver values) and
« oxidized minerals with silver values of 300 g/Mt on average.

Mining waste without economic interests was transported by trucks from the open pit to the waste
dump Rumiallana?5. According to Estudio de Impacto Ambiental Ampliacion Paragsha/San Expedito,
the Rumiallana waste dump will have physical and chemical stability for revegetation.

Figure 3-4: Raul Rojas open pit

Source: Vanesao (2005), (CC BY 4.0).

San Expedito/Paragsha Processing Plant

The ore grade in the remaining reserves of the Cerro de Pasco mine decreased to a level that requires
increasing the capacity of the Paragasha and San Expedito processing plant including a change in the
processing methods (S.R.L. 2012).

The plant mainly processes complex minerals of lead-zinc-silver sulphides with pyrite as gangue using
selective flotation of lead and zinc ores. The objective is to obtain separate lead and zinc concentrates.
The stages correspond to a conventional selective flotation of lead and zinc sulphides and include

13 The DECKS system consists of loading the drill with an intermediate plug that oscillates between 1-2 m, leaving also a 6 m
collar that was filled with the debris of the perforation.

14 Stripping ratio: volume of waste material that needs to be handled to extract a certain tonnage of ore.
15 Rumiallana Dump covers an area of approximately 41 ha (Ground Water International 2006).
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crushing, grinding, flotation, thickening, and filtering. Tailings from both plants, Paragsha/San Expe-
dito and Pasco Oxides (see paragraph Pasco Oxides Plant) are transported to the tailing facilities lo-
cated in the Ocroyoc ravine, 4.7 km away from the concentrator plant by use of gravity piping (Minis-
terio de Energia y Minas n.d.).

The runoff waters of the tailings of Ocroyoc from the Mining Unit of Cerro de Pasco, are cleaned and
then discharge via the channel to the Quilcamachay lagoon that belongs to the catchment area of the
San Juan River (Autoridad Nacional del Agua 2014).

Pasco Oxides Plant

According to Volcan Compaiia Minera S.A.A. (2016), significant stockpiles of the company contain oxi-
dic ores of silver and gold. Furthermore, resources of silver and gold bearing oxide ores are present in
the southern part of the Raudl Rojas open pit. To benefit from this resource, the company has built a cy-
anidation plant that produces approximately four to five million ounces of silver per year.

Construction of this first leaching plant of Peru (see Figure 3-5) started in July 2012. With a capacity of
2,500 TPD and an approximate investment of USD 280 million, it is designed for future expansion to
4,000 TPD and certified by the International Cyanide Management Institute (Volcan Compafiia Minera
S.A.A.2016).

Activities at the oxide plant begin with loading and transport of the oxides stored in the stockpiles to
the beneficiation plant. The processing begins with the reduction of the size of the ore pieces (crushing
and grinding) followed by leaching!6 and culminates with the melting of the precipitated material, ob-
taining metallic silver (Ministerio de Energia y Minas 2011).

The tailing material of the oxide plant is transported making use of gravity through pipes to Ocroyoc
tailings facility. At Ocroyoc fine decanted and clarified water is pumped into the sedimentation ponds
of the Ocroyoc water treatment plant (Ministerio de Energia y Minas 2011).

Figure 3-5: Distribution components of the Cerro de Pasco mine and Pasco Oxides Plant
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Source: Own compilation based on Open Street map (n.y.) and information from Volcan Compafiia Minera S.A.A (2013).

16 Leaching is a metallurgy technique. In this case, diluted solutions of sodium cyanide are used to extract the desired metals
from the crushed ore.
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4 Overview of the environmental hazard potential and environmental
impacts

4.1 Environmental hazard potential

As part of the OekoRess I research project an evaluation scheme for assessing the environmental haz-
ard potentials (EHPs) of the extraction of primary abiotic raw materials was developed. This evalua-
tion scheme is based on indicators, which are assigned to three levels of consideration. These levels
are geology, technology and site surroundings. The level “Geology” comprises five indicators, which
include environmental factors inherent to the geology on site. These key influencing factors are “pre-
condition for acid mine drainage (AMD)”, “paragenesis with heavy metals”, “paragenesis with radioac-
tive components”, “deposit size” and “specific ore grade”. The second level is “Technology” and in-
cludes the indicators “mine type”, “use of auxiliary substances”, “mine waste management” and “reme-
diation measures”. The third level “Site (surroundings)” comprises the indicators “natural accident
hazard due to floods, earthquakes, storms, landslides”, “Water Stress Index (WSI) and desert areas”,
and “protected areas and Alliance for Zero Extinction (AZE) sites”. Furthermore, the indicator “conflict
potential with local population” focusses on the social context. The latter indicator is further devel-

oped by analysing ten case studies of which the present case study is one.

The environmental hazard potential for each indicator can be rated as low (green), medium (yellow)
or high (red) (for detailed information on the method see Dehoust et al. 2017b). Table 4 1 shows the
evaluation of the EHPs of the Cerro de Pasco mining operations, which are described in detail below.

The assessment of the EHPs of the Cerro de Pasco mining operations is followed by an analysis of the
actual situation and impacts of the mining activities on the environment as well as the responses from
the mine site operator, the responsible authorities as well as the local communities, using the DPSIR
framework (Chapter 4.2).

Table 4-1: Site-related OekoRess assessment for Cerro de Pasco

Thematic Cluster

Indicator Environmental hazard potential
medium

Geology Preconditions for acid mine drainage
(AMD)

Paragenesis with heavy metals

Paragenesis with radioactive compo-
nents

Deposit size
Specific ore grade

Technology Mine type X

Use of auxiliary substances

Mining waste management

Remediation measures X

Site (surroundings) Accident hazard due to floods, earth-

quakes, storms, landslides

Water Stress Index (WSI)
and desert areas

24




OekoRess Il Case Study: Peru — Base metal mining (Cerro de Pasco)

Thematic Cluster Indicator Environmental hazard potential

medium

Protected areas and Alliance for Zero
Extinction (AZE) sites

Conflict potential with local population

4.1.1 Geology
Preconditions for acid mine drainage (AMD)

The chemical composition of the processing residues and the overburden is a major factor if the condi-
tions favor AMD. In general, AMD requires the presence of sulphide minerals. If these are exposed to
moisture and oxygen (air), a chain of chemical reactions leads to the formation of an oxidation and hy-
drolysis and thus to the formation of acid leachate. These acidic seepage waters can increase the re-
moval of heavy metals from the rock and thus further push towards mobilization of heavy metals
(Dehoust et al. 2017a).

In Cerro de Pasco, the largest part of the mined ore is of sulphidic nature. Moreover, the region is
known for its cold, humid air. The environmental hazard potential for AMD is therefore high (high en-
vironmental hazard potential).

Paragenesis with heavy metals

At Cerro de Pasco mainly zinc and lead are mined as well as silver and copper. Consequently, three out
of four mining products are categorized as heavy metals, having a high environmental hazard poten-
tial. Further potentially associated heavy metals include arsenic, cadmium and mercury (high environ-
mental hazard potential).

Paragenesis with radioactive components

No information regarding possibly elevated uranium (U) or thorium (Th) concentrations are detected.
The indicator paragenesis with radioactive elements is therefore low (low environmental hazard po-
tential).

Deposit size

The metal content in the resources of zinc, lead and silver lead to a classification of the deposit of large
to very large in the international comparison and, thus, a deposit of world rank. The environmental
hazard potential is consequently high (high environmental hazard potential).

Specific ore grade

Average grades of resources are 2.15% Zinc, 0.8% lead, 0.09% copper, 2.78 Oz silver. The ore grade in
the reserves is lower in comparison to the specifications for the resources for zinc (1.25%) and lead
(0.44%) as well as copper (0.07%) and only increased for silver (4.94 0z/TM). The ore grades accord-
ing to the site-related evaluation scheme lead to a classification of low (lead and copper) to average
(zinc). As lead is one of the main products of the Cerro de Pasco mine, its poor grade leads to an overall
high environmental hazard potential (high environmental hazard potential).

4.1.2 Technology
Mine type

Cerro de Pasco Mine has underground and surface operations. The Raul Rojas open pit mine operates
in solid rock, generating large earth movement and significant impact on the surface. In accordance
with the site-related evaluation method, the environmental hazard potential is medium for solid rock
open pit mining (medium environmental hazard potential).
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Use of auxiliary substances

The plant mainly processes complex minerals of lead-zinc-silver sulphides with pyrite as gangue using
selective flotation of lead and zinc ores. The objective is to obtain separate lead and zinc concentrates.
The stages correspond to a conventional selective flotation of lead and zinc sulphides and include
crushing, grinding, flotation, thickening, and filtering.

Due to the proximity of the Paragsha and Pasco Oxides Plant as well as the corresponding tailings, the
processing steps undertaken at these palnts are included in the site-related evaluation. Silver, lead and
zinc are recovered from the ore in several steps, including steps include crushing, grinding, flotation,
thickening, and filtering using flotation. In addition, cyanide leaching takes place at the Pascos Oxides
Plant. In the process of cyanide leaching, the material is first crushed and milled and then leached with
diluted sodium cyanide solutions (Ministerio de Energia y Minas 2011). Flotation as much as leaching
with cyanide solutions is classified as “use of toxic substances, leading to a high environmental hazard
potential (high environmental hazard potential).

Mining waste management

Mining waste produced by the Cerro de Pasco mine was either used for backfilling in the Paragsha
mine or stored above ground. From 1956 to 2000, the waste was transported to the Excelsior waste
dump that is located in the Simon Bolivar district and contains 50 Mt of waste deposits with a struc-
tural height of 45-55 m. The deposited materials consist of fragments of angulated and strongly py-
ritized rock, matrix clayey sand with the presence of oxides. Furthermore, approximately 78 million
tons of tailings produced by Paragsha/San Expedito Plant between 1943 and 1992 were deposited at
the Quiulacocha tailings facility. The waste rock of the active oxide plant is stored in the Ocroyoc tail-
ings facility. Due to the size and height of the tailings, the environmental hazard potential is high (high
environmental hazard potential).

Remediation measures

Volcan Compaiiia Minera S.A.A. has its mine closure plan for Cerro de Pasco approved by the Peruvian
Government. These plans include the use of best possible techniques for recultivation (Activos
Mineros S.A.C. 2017). However, while mining galleries have been at least partly backfilled in the pro-
cess, further in-process activities for renaturation on the surface do not seem to have taken place. The
environmental hazard potential is consequently classified as medium (medium environmental hazard
potential).

4.1.3 Site (surroundings)
Accident hazard due to floods, earthquakes, storms, landslides

The total natural disaster risk is assessed by analyzing four individual sub-indicators. All sub-indica-
tors (earthquakes, floods, tropical storms, landslides) show a low environmental hazard potential. The
evaluation is carried out in accordance with the measurement instructions, which suggest to use
georeferenced data from publicly available risk maps. The results are taken directly from the given
risk assessment. The indicator total is derived by the highest hazard potential of the sub-indicators.
Most sub-indicators were rated with a low environmental hazard potential (storms, landslides, not lo-
cated in arctic region) except the two sub-indicators earthquakes and landslides, which show a high
environmental hazard potential. Rainfall in the summer season (December-March) is typical for the
mountainous climate around Cerro de Pasco. During this period, heavy precipitation causes landslides
and rock falls. Landslides and elevated water levels caused by those weather events can lead to the
generation of AMD and physical instability in the waste dumps and tailings. The overall rating for this
indicator is, consequently, high (high environmental hazard potential).
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Water Stress Index (WSI) and desert areas

The WSI by Pfister et al. (2009) provides characterization factors on the relative water availability at
watershed level. The indicator combines this information with an evaluation whether the site is lo-
cated in a desert area. Mining operations often need large amounts of water for the operation. Depend-
ing on the hydrological situation, a competition for water between the different users can occur. Cerro
de Pasco is not located in a desert or semi-desert zone and the water stress is low (Water stress index,
WSI 0 to < 0.15), which leads to a low environmental hazard potential (low environmental hazard po-
tential).

Protected areas and Alliance for zero extinction (AZE) sites

Georeferenced data for designated protected areas are used to assess hazards posed by mining extrac-
tion. The metric to evaluate EHPs corresponds to the method first described in the draft standard of
the Initiative for Responsible Mining Assurance (IRMA 2014). There are no protected areas close to
the mine. Therefore the environmental hazard potential for protected areas and AZE sites is rated as
low (low environmental hazard potential).

Conflict potential with local population

The Worldwide Governance Indicator (WGI) “voice and accountability” shows a moderate percentile
rank 55.67 for Peru, while the WGI indicator “control of corruption” shows a slightly lower percentile
rank of 43.27. In accordance with the site-related evaluation method, if one of the two WGI indicator
values is below 45, the environmental hazard potential is classified as high (high environmental hazard
potential).

4.2 Environmental impacts

Figure 4-1: DPSIR framework
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The DPSIR framework is a system analysis approach to help better understand the interaction of hu-
mans and their environment in order to derive adequate policy measures. It comprehensively ac-
counts for and visualises the causal connections between human activities, the resulting consequences
for the environment and the responses of humans. The model consists of driving forces, pressures,
state, impacts and responses.!?

This chapter focuses on environmental impacts, human health, and surrounding areas. This infor-
mation originates from websites of different media companies, reports, and closure plans.

4.2.1 Pressures

The mining operation began in 1901 and has affected, directly and indirectly, an area of 893 ha

(8.93 km2 measured based on Google Maps (n.d.)) involving land loss, reducing the habitable area in
the city, and leading to degradation of water, air and soil quality. Some of the mining environmental
liabilities have been transferred to the company Activos Mineros S.A.C. such as the Excelsior waste
dump and Quiulacocha Tailings. The distribution of the mining components of Cerro de Pasco is shown
in Figure 3-5.

4.2.2 State and Impacts

Surface disturbance

The operations of the Cerro de Pasco mine are located in the city of the same name. The city emerged
as a mining settlement without planning, and has an irregular outline. The industrial zone (mainly
mining-related) has an area of 171 ha (1.71 km?). The waste “zone” comprises 136 ha (1.36 km?) and
the open pits 132 ha (1.32 km2). This makes the mine itself occupy almost 50% of the city (Aramayo
Bazzetti 2009).

Ratl Rojas open pit began in 1956, absorbing city areas and starting to entail re-settlements of parts of
the city, eliminating the old center of Cerro de Pasco. In 1964, an agreement was reached that those
inhabitants, whose houses were destroyed, would be moved to a "new city" built by the company in
the Pampa de San Juan located 2 km from the old center. The pit constantly expanded through the
1970s, 1980s and 1990s. This led to the destruction of old neighborhoods, continuous reduction of ur-
ban space and to a deficiency of basic infrastructure in particular sanitation and electricity (Mendoza
Carrasco 2016). In its last stage, the pit reached almost 1.5 km in diameter and 300 meters in depth
(Mendoza Carrasco 2016).

In 2010, due to the depletion of reserves, the Plan L was proposed. This plan consisted in the further
expansion of the open pit with the clearing of 4.7 ha (0.04 km?) of the southeast wall (mining area),
considering a safety area of 4 ha (0.04 km?) and 2.7 ha (0.027 km?) of green area. However, the expan-
sion was stopped by the mining company (Rios 2013).

Air pollution

Operations and diverse activities carried out by the mining company are sources of air pollution. This

17 For further information on the DPSIR framework and its elements see Kristensen (2004).
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includes emissions from the concentrators of the Paragsha/San Expedito Plant, as well as dust from
the waste dumps and tailings that surround a large part of the city (Labor 2007). The high content of
polluting particles in the air is caused by dust from tailings, which contain sulfur anhydride and fine
particles of heavy metals such as sulfur dioxide, arsenic, and lead (Mendoza Carrasco 2016). It can be
assumed that the mining activities in the Ratl Rojas open-pit mine in its time added to the air pollu-
tion.

Noise and vibration

The main noise pollution that the city suffered resulted from the vibrations and detonations carried
out in the Raul Rojas open pit mine and underground mine Paragsha as part of the mining operations.
The detonations known as “tiro” were usually realized at 11 am and 3 pm and caused vibrations that
affected the entire population. Progressive deterioration of the housing infrastructure and urban
equipment of the city were reported (Mendoza Carrasco, 2016). Another, ongoing, significant environ-
mental impact comes from the processing plants. Here, the noise originates from the different pro-
cessing steps in the crushing and grinding sections (Astocaza Armacanqui 2008).

Groundwater pollution

A hydrogeological study conducted in 2006 concluded that a total of 25 1/s of water from dumps and
stockpiles infiltrate the groundwater with estimated 6-8 1/s infiltrating the deeper groundwater. The
groundwater flows towards the underground mine Paragsha and fills the old mining galleries (Ground
Water International 2006).

Runoff and groundwater below and adjacent to dumps and stockpiles were strongly affected by AMD.
The water’s pH is between 0 - 6 and the measured dissolved solids content amounts to 260,000 mg/1.
The solid contents in the acidic ground water include sulfate, fluoride, ammonia, arsenic, cadmium,
iron, lead, manganese, nickel, and zinc. Contaminated groundwater verifiably reached a depth of 60 m,
but is likely to extend to 100 m (a consequence of the hydraulic influence of the mine).

The Yanamate lagoon was used for mining wastewater discharge from 1981 onwards. The dumping of
acid waters into the lagoon led to an increase of the water level and, in consequence, to a linkage of the
Yanamate lagoon with the Laguna Huaygacocha (Golder Associates Perd S.A. 2000). The surface qual-
ity of the Yanamate lagoon has been improving slowly but the water is still acidic (pH between 1.9 and
2.2) and levels of arsenic, cadmium, copper, nickel, lead, and zinc exceed the General Water Law of
Peru. The levels of ammonium, bismuth, chromium, phosphorus, manganese, thallium and vanadium
are also high.

The groundwater downstream of the lagoons shows a neutral to slightly acidic pH values. Data indi-
cates that present limestone has a neutralizing effect on the lagoons and thus counteracts the infiltra-
tions. Salty water with total dissolved solids (TDS) in the range of 2,000 mg/1 and concentrations of
sulfates and ammonia exceeding the discharge limits of effluents have been measured (Ground Water
International 2006).

Pollution of nearby rivers

The Quebrada Quiulacocha lagoon and the Quiulacocha Creek (not the tailings storage facility of the
same name), which are tributaries of the San Juan river, are affected by contamination through mining,
industrial water and domestic discharges. The lagoon contains heavy metals that exceed the limits de-
termined by the World Health Organization (WHO). The heavy metal levels in the lagoon are: iron
(3910.5 mg/1), manganese (30.57 mg/1), zinc (335.20 mg/1), and cooper (33.73 mg/1) (Wade et al.
2006). In consequence, the San Juan River is gradually deteriorating and becoming contaminated and
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changing its physical and chemical characteristics, with the presence of lead exceeding permitted lim-
its (Paz Valenzuela 2016). The San Juan River has its source in the Pasco knot and is the main tributary
of the Mantaro River (Paz Valenzuela 2016).

Results of the water quality monitoring of the Water Resources Quality Monitoring Program carried
out by Direccion General de Salud Ambiental (DIGESA) in 2001 and 2008, and in 2010, 2011, and 2014
showed that the heavy metals Cadmium, copper, iron, manganese, lead, and zinc exceeded environ-
mental quality standards. Heavy metal concentrations decreased significantly until 2014 in compari-
son to the quality monitoring results of 2001 to 2011. Concentrations of metals have been reduced by
70% compared to the values of 2001. With regard to arsenic, national standards where exceeded only
during the dry seasons in the period 2001 to 2011 (Villarreal Huacachi 2016).

Another river near the city - the Tingo River that flows into the Huallaga River -is contaminated by
runoff from the Rumiallana dump, located at the head of the river where the company Cerro Vol-
can/Cerro SAC currently deposits its debris (Helfgott 2012). Concentrations of metals are very high at
the top of the sub-basin and lower at the bottom. At the top, metals such as manganese, aluminum,
cadmium, and lead are found in concentrations more than 50 times higher than the values allowed by
the WHO. In its basin, the Tingo River receives many tributaries that generate a dilution effect regard-
ing the concentration of all the metals present in the river. However, metals such as lead, cadmium,
and arsenic remain in concentrations above the limits of environmental quality standards?!8 until their
confluence with the Huallaga River, affecting people that live in this basin. The water is not drinkable
nor can it be used for animals or crops. The metals present are residuals and moving along the food
chain (Asociacion Civil Centro de Cultura Popular Labor 2009).

Health

Available data shows chronic lead poisoning of children, and some cases of high contamination in sev-
eral Cerro de Pasco’s suburbs (Ministerio de Salud 2005). High lead levels can have a negative effect on
blood formation, the nervous system, the digestive system, the kidneys, reproduction and children’s’
learning. Additionally, high levels of other metals in the blood such as caesium, thallium, arsenic, chro-
mium, nickel, and aluminium have been detected. Nonetheless, no specific source of the contamination
was determined and results from health specialist have not been published (Helfgott 2012).

4.2.1 Responses

Water treatment

In the 1980s, a treatment plant was built by the Peruvian government due to the Central Government's
interest in using part of the Mantaro waters for Lima's water supply. This reduced the pollution of the
San Juan River, but did not entirely eliminate it. Paz Valenzuela (2016) presents possible measures to
mitigate impacts on the water bodies in the area. If these suggestions have led to actions by the minis-
try could not be determined based on the information at hand.

Health

In 2015, a dialogue between the population and the Peruvian government was started that has led to
several actions by the government. In 2017, Minsa (The Ministerio de Salud - Ministry of Health) pub-

18 Decreto Supremo N° 015-2015-MINAM - Environmental Quality Standards (ECA) for Water.
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lished a press release to declare a formal 90 days health emergency declaration that included the dis-
tricts of Chaupimarca and Simén Bolivar. The two districts are part of the Pasco Region. During this
period, Minsa can carry out immediate actions to execute an emergency action plan for health prob-
lems caused by heavy metal contamination. The plan prioritized children under 12 and pregnant
women (Ministerio de Salud 2017a and 2017b).

Furthermore, a comprehensive health plan was proposed for 2017 to 2021, which includes the con-
struction of a Specialised Heavy Metal Attention Centre in Junin — a demand from the local population
in Pasco. Minsa called on parents to allow immediate health care for children with heavy metal poison-
ing by traveling with them and that the parents should support the treatment financially. (Ministerio
de Salud 2017b).

In the same year, the government started a program to provide drinking water to the population of
Pasco as local water was classified to be too heavily contaminated for drinking purposes (Ministerio
de Vivienda, Construccién y Saneamiento 2017).

In addition to addressing the causes for the heavy metal contamination of the area, Activos Mineros
S.A.C. carried out the bidding process of the closure plan of the Excelsior waste dump. Furthermore,
the terms of reference for the selection process to develop a closure plan for the Quiulacocha tailings
are being prepared (Congreso de la Republica del Pert1 2017).
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5 Governance

5.1 Sector governance, regulation and effectiveness

As global metal prices rose significantly in the 1990s, mining investments experienced a sharp in-
crease in Peru. Between 1990 and 1997, investments increased by 90 percent and mining operations
expanded into areas that previously had not known industrial mining at that scale (Gil 2009). At that
time, the government under the authoritarian rule of Alberto Fujimori created strong incentives for
investments by implementing economic liberalisation policies: In 1991, the Fujimori government
adopted three bills to promote and facilitate foreign direct investments, private investments and min-
ing investments (Arellano-Yanguas 2011; Contreras Carranza 2016; Bury 2005). Theses legislative de-
velopments weakened the newly established environmental code, as it was considered too costly for
companies (Gil 2009). In addition, the Fujimori government introduced a comprehensive mining law,
the General Mining Law (Ley General de Mineria) in 1992.

Institutional and administrative framework

The Ministry of Energy and Mines is the main regulating body for mining in Peru. The Ministry has sev-
eral specialized agencies. The agency responsible for granting and registering mining concessions is
the Geological, Mining and Metallurgical Institute (Instituto Geoldgico, Minero y Metaldrgico). The
General Directorate of Mining (Direccidn General de Mineria) is the agency in charge of granting au-
thorizations for exploration and exploitation projects. The Directorate of Mining Environmental Affairs
grants environmental certifications for smaller mining sector projects while large-scale mining pro-
jects fall under the responsibility of the National Service for Environmental Certification for Sustaina-
ble Investments (Servicio Nacional de Certificacion Ambiental para las Inversiones Sostenibles, SEN-
ACE), which is a body of the Ministry of Environment (KPMG 2016).

The institutional framework for environmental policy in Peru has been advanced over the last decade.
Two developments were especially important: the relocation of most environmental responsibilities
from sector authorities to the Ministry of the Environment (established in 2008) on the one hand and
the transfer of environmental responsibilities from the national government to subnational and local
authorities on the other hand (OECD 2016). In the past, the Ministry of Energy and Mines had not only
the responsibility for promoting mining in general and granting mining concessions, but also for regu-
lating its environmental and social impacts and approving the Environmental Impacts Statements
prior to a mining project. This led to an evident conflict of interest between both the promotion of min-
ing activities and environmental and social regulation of mining (Bebbington and Bury 2009). Since
July 2015, the newly created SENACE at the Ministry of Environment is responsible for granting envi-
ronmental certifications for large-scale mining and other bigger infrastructure projects, which need
Detailed Environmental Impact Assessments (Estudio de Impacto Ambiental Detallado, EIA-d)1?
(KPMG 2016; OECD 2016). Prior to that date, the general Directorate of Mining Environmental Affairs
was in charge of granting the environmental certifications for all mining projects (KPMG 2016). The
establishment of SENACE was important to render environmental management more efficient and in-
dependent. However, the institution is still relatively young and the transfer of assessment functions
from sector entities to SENACE is still in process (OECD 2016).

In contrast to these positive developments, a new law was passed in July 2014 to promote private in-
vestments in the country. Civil society and environmental organizations criticize that this law weakens
environmental governance and the EIA process substantially (Environmental Investigation Agency

19 There are three types of Environmental Impact Assessments in Peru: Environmental Impact Statements (Declaracién de
Impacto Ambiental, DIA) for projects that are not expected to have significant negative environmental impacts, the Semi-
Detailed Environmental Impact Study (Estudio de Impacto Ambiental Semidetallado, EIA-sd) for projects that are expected
to cause moderate negative environmental impacts, and the EIA-d for projects that are expected to cause significant nega-
tive environmental impacts (SENACE 2016). SENACE is only responsible for EIA-d.
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2015). The new law “significantly reduces most fines for companies because of environmental dam-
ages, forces environmental studies to be done in just 45 days, and allows exploitation of fossil fuel and
mining in any newly formed protected areas. [In addition], the Ministry of Environment no longer has
the authority to set standards for air, soil, and water quantity” (KPMG 2016: 10).

The Agency for Environmental Evaluation and Enforcement (Organismo de Evaluacién y Fiscalizaciéon
Ambiental, OEFA) - also a body of the Ministry of the Environment — was established in 2008 and is
responsible for auditing and supervising compliance with environmental regulations of medium and
large-scale mining projects (KPMG 2016). The creation of OEFA strengthened environmental enforce-
ment in Peru as regards the number and amount of fines levied for environmental damage (OECD
2016).1n 2016, OEFA imposed 45 fines on mining companies (La Republica 2017). In general, how-
ever, “the fines levied bear no relation to the economic costs of the associated damage” (OECD 2016:
36).

Legal and regulatory framework

The General Mining Law regulates all mining activities, including small and medium-scale mining
(OECD 2016; cf. General Mining Law). The Law covers mainly the terms and conditions under which
mining activities are allowed and how mining rights can be obtained (EY 2017). It does not contain en-
vironmental regulations but refers to environmental laws (cf. General Mining Law). The General Min-
ing Law stipulates that all subsurface land and mineral resources are property of the state, regulated
through a concession system (cf. General Mining Law; EY 2017). Prospecting or mining companies
need to acquire concessions from the Ministry of Energy and Mines, granted through the Geological,
Mining, and Metallurgical Institute (KPMG 2016). Unclaimed or unoccupied lands can be accessed by
the holder of a mining concession (ICLG 2018). When privately owned, access to the surface needs to
be acquired separately from the surface (EY 2017). The General Mining Law establishes a clear admin-
istrative process which mining concession holders must comply with to gain access to privately owned
land. The Law requires mining operators to have an agreement with the owners of the surface land
(EY 2017). However, the granting of a mining concession does not require the prior consultation of lo-
cal communities or regional governments. Residents or land users often only learn about the granting
of a concession for their land when exploration activities take place or the mining company seeks ac-
cess or wants to purchase the land (Bebbington et al. 2013). In cases in which the landowners refused
to allow access to subsurface minerals, expropriation procedures have been considered in the past (EY
2017). This institutional setup bears a significant conflict potential.

Environmental legislation in the mining sector

In 1990, the Environment and Natural Resources Code (Cédigo del Medio Ambiente y los Recursos Nat-
urales) was established as the first environmental framework law. The current General Environmental
Law was enacted in 2005 and superseded the Environment and Natural Resources Code (SPDA 2010).
It refers to various sector-specific regulations. The General Environmental Law and other laws (in par-
ticular the National Environmental Management System Law (Ley del Sistema Nacional de Gestién Am-
biental) and the National Environmental Impact Assessments System Law (Ley del Sistema Nacional de
Evaluacién de Impacto Ambiental)) constitute the legislative framework for EIA (Ministry of the Envi-
ronment n.d.). The environmental regulation for mineral exploration activities (Reglamento Ambiental
para las Actividades de Exploracion Minera) was established in 2008 and renewed in 2017, aiming at
promoting mineral exploration activities (OECD 2016; El Comercio 2017). The regulation lays down that
studies and investigations prior to actual exploration activities do not require environmental certifica-
tion. Further, it stipulates that exploration activities with up to 40 perforation platforms require an En-
vironmental Impact Statements (DIA), while exploration activities with more than 40 perforation plat-
forms require a Semi-Detailed Environmental Impact Study (EIA-sd) (El Comercio 2017).
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Informal Mining

In addition to industrial large-scale mining, Peru also has an artisanal and small-scale mining (ASM)
sector. ASM miners in Peru extract almost exclusively gold (IIED 2002). Lead and zinc mining is usu-
ally not mined by ASM operators (IGF 2017). Artisanal and small-scale gold mining (ASGM) occurs in
the Madre de Dios region, is mostly informal and comes at a high environmental and social cost. It
leads to deforestation, mercury pollution and resulting environmental and health issues. Other prob-
lems linked to ASGM are hazardous working conditions, tax evasion as well as crime and sexual exploi-
tation in the neighbouring communities (Salo et al. 2016). ASM is an important governance issue (see
Riittinger et al. 2015). In 2002, the Peruvian government started a nationwide formalization process to
gain control over the ASM sector. In addition, the regional government of Madre de Dios approved a
Formalization and Restructuring Plan for region’s ASM sector, which included six mandatory steps
(Salo etal. 2016). However, it became evident that only the minority of miners has the capacity to im-
plement these steps. As a result, as of June 2016, no mining operator in Madre de Dios has fulfilled all
six requirements to become formalized (Salo et al. 2016).

The reaction of the central government to the stalemate in the formalization process has been twofold:
interdiction involving military force and the promotion of formalization through financial help. How-
ever, those incentives have mostly failed, due to lacking organization, capacities, and financial means
(Salo et al. 2016; O’Faircheallaigh and Corbett 2016).

Corruption and transparency

Corruption in Peru is widespread among government officials, in the judicial system and public service
(GAN 2016). Several corruption scandals have had sweeping impacts, reaching the highest levels of
government and the judiciary. President Pedro Pablo Kuczynski resigned in March 2018 after several
cases of corruption became evident, including vote-buying, abuse of presidential clemency and bribery
in exchange for public contracts (Odebrecht case) (BBC 2018; Transparency International 2018a;
Transparency International, 2018b). Three of Kuczynski’s presidential predecessors and the main op-
position party are also under investigation in the Odebrecht corruption case (Cervantes 2018).

In its 2017 report on combatting corruption in mining approvals, Transparency International finds
that Peru’s mining sector is prone to corruption as public service contracts in the mining licencing au-
thority are mostly short-term and low-paid. This gives incentives to contracted officers to work for the
industry while issuing mining licences (Caripis 2017).

Peru is a compliant country of the Extractives Industries Transparency Initiative (EITI) under which
all industry payments and government revenues related to oil, gas and mining have to be publicly dis-
closed (GAN 2016). However, at the moment, EITI is only covering payments and revenues transpar-
ency but does not account for the implementation of human rights in the mining sector. Therefore EITI
has limited transformative power in Peru (Romero et al. n.d.).

Indigenous and minority rights

Peru ratified ILO Convention 169, the Indigenous and Tribal Peoples Convention, in 1994. It was incor-
porated into national law in 2011 through the Prior Consultation Law (Ley del derecho a la Consulta
Previa a los Pueblos Indigenas u Originarios) (Sanborn et al. 2016). The ILO Convention stipulates that
“indigenous people have the right to prior consultation and to free, prior, and informed consent before
any relocation from their lands” (Bebbington and Bury 2009: 17297). The Prior Consultation Law lays
down that indigenous people need to be consulted through a public participation process prior to the
approval of a mining project that might impact indigenous communities (KPMG 2016).
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However, the effectiveness of the Prior Consultation Law is limited. First of all, not all indigenous
groups are recognized by the state and registered in the official data base on indigenous peoples (Da-
tos Oficial de Pueblos Indigenas u Originarios), which makes it difficult to trigger a prior consultation
in the first place (Caripis 2017; Leyva 2018). Other limiting factors are: the consultation process is de-
fined by the state without indigenous participation; the approval of a mining concession is not subject
to consultation; consultations are focused on operational decisions and not on consent (Bebbington et
al. 2013; Flemmer & Schilling-Vacaflor 2016; Leyva 2018).

5.2 Social context of mining and conflicts
Mining conflicts

Conflicts between rural communities on the one hand and large mining companies and the state on the
other hand increased since the beginning of the 21st century. The Defensoria del Pueblo (Ombuds-
man'’s Office) publishes monthly reports of social conflicts in Peru. In its most current report, the De-
fensoria del Pueblo recorded a total of 198 ongoing social conflicts of which 84 were mining-related
(Defensoria del Pueblo 2018).

Conflicts between communities and large-scale mines are linked to disputes over land use and land
rights, indigenous consultations, negative environmental impacts of mining operations, high commu-
nity expectations for economic development in mining regions and the inadequate redistribution of
resource rents both through the state and companies (Paredes 2016).

Over the past years, mining-related conflicts were highly contentious and often ended in violence. For
example, five people lost their lives in police confrontations while protesting against the Conga gold
mining project in Cajamarca in 2012 and seven people died during protests opposing the proposed Tia
Maria copper mine in Arequipa in 2015 (Echave and Diez 2013; Hill 2015). In addition, the extraction
of oil claimed many lives: protests against the extraction of oil in the Amazon escalated in 2009, leav-
ing 23 policemen and 10 civilians dead (Andreucci and Kallis 2017; Amnesty International 2010).

The United Nations Working Group on Business and Human Rights reported after a visit to Peru in July
2017 that mining operations in different parts of the country are associated with severe human rights
concerns. The Working Group “observed the limited presence of state institutions in the areas of min-
ing operations, undermining governance and the rule of law, hampering dialogue with communities
and contributing to an environment of mistrust, discontent and social unrest” (OCHA 2017).

Conflict Management

The Peruvian state has developed several instruments and institutions for conflict prevention and
management (Orellana 2015; Damonte 2016). The introduction of the Environment and Natural Re-
sources Code (Cddigo de Medio Ambiente y de los Recursos Naturales, Legislative Decree 163) stipu-
lated the concept of ElAs already in 1990 (OECD 2016). It was enhanced by the creation of SENACE.

In 1992, the government introduced the so called ‘canon minero’ law that “allocated 20 per cent of the
income tax paid by mining companies to the territory in which the profits were generated” (Arellano-
Yanguas 2011: 662). The legislature increased the share of revenues transferred back to the mining
region from 20 to 50 per cent of the income tax in 2001 (Arellano-Yanguas 2011). Although the ‘canon
minero’ is well-intentioned, it also created new problems and conflicts: Local authorities do often not
have the capacity to distribute the fiscal transfers efficiently; different levels of governments dispute
over the allocation of money; and subnational governments argue over their territorial boundaries
(Arellano-Yanguas 2011).

The Defensoria del Pueblo was established in 1993 as an independent organ reporting to the congress.
Its function is to monitor and protect the constitutional rights and freedoms of the individual and the
community. The Defensoria also publishes monthly reports on social conflicts in the country, which
serve as early warning system (Damonte 2016).
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The Prior Consultation Law, introduced in 2011, is another conflict prevention mechanism (see para-
graph on indigenous and minority rights) (Sandborn et al. 2016).

In addition to the Prior Consultation Law, the National Office for Dialogue and Sustainability (Oficina
Nacinal de Didlogo y Sostenibilidad) was created in 2012. It is a state-run mediation body and forms
part of the Presidency of the Council of Ministers (Presidencia del Consejo de Ministros) (Orellana
2015).

Mining conflicts in Cerro de Pasco

Conflicts in Cerro de Pasco are related to the expansion of the mine in the city and to health problems
stemming from mining pollution.

Open-pit mining within the city limits of Cerro de Pasco began already in 1956 (Environmental Justice
Atlas 2018; Dajer 2015). Many buildings and city infrastructure had to give way for the expanding
mining pit, mining infrastructure and tailings.

The Municipality declared residential and commercial zones as well as monuments a cultural heritage
(Environmental Justice Atlas 2018). Nevertheless, the company managed to expand the mining pit fur-
ther and plans to resettle the whole city emerged. In 2008, the national congress (Congreso de la
Republica) adopted a law for the resettlement of the city. However, it remains unclear who will finance
the resettlement. The mine changed ownership several times, which complicates the distribution of
responsibilities. The current owner Volcan claims it is not responsible for resettlement and that the
state should be in charge (Dajer 2015).

In June 2017, several families from Cerro de Pasco protested in Lima and camped outside the Ministry
of Health to demand support to deal with the health impacts of mining pollution, notably to construct a
regional hospital, which specialises in exposure to heavy metals, a health plan and to ensure the qual-
ity of drinking water (Reuters 2017; SPDA 2017). The Defensoria del Pueblo intervened and tried to
facilitate the dialogue not only with the Ministry of Health but also with the Ministries of the Environ-
ment, Energy and Mining and Housing (SPDA 2017). As a reaction to the protests, the Ministry of
Health declared a health emergency?? in two districts of Pasco. The Ministry of Health acknowledged
the contamination of water with heavy metals and other pollutants and announced an action plan, pri-
oritizing children younger than 12 years and expectant mothers (SPDA 2017). As the action plan was
not fully implemented, affected residents from Cerro de Pasco returned to the Ministry of Health in
February 2018 to continue protesting. The protests led to a new declaration of health emergency and a
new action plan for twelve districts in the Cerro de Pasco region in March 2018 (Paucar Albino 2018).
However, it is not clear whether these new measures have been implemented.

The United Nations Working Group on Business and Human Rights highlights in its 2017 report water
contamination, depletion of water and the presences of heavy metals in the mine workers’ and local
populations’ blood in Cerro de Pasco and other mining places. The Working Groups comments that a
transparent assessment and mitigation of mining impacts on health and the environment and the rep-
aration of affected people is lacking (OCHA 2017).

20 In 2012, the Ministry of Health has already declared a health emergency in the region, but residents’ report that several
announced actions were not implemented (SPDA 2017).
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6 Conclusion and comparison of the analysis with existing governance
indices

In this final chapter, the findings of chapter 4 (environmental hazard potentials and environmental im-
pacts) and chapter 5 (governance analysis) are analysed to answer the following research questions:

» Does the assessment of the environmental hazard potentials adequately point to the actual envi-
ronmental impacts?

» Are existing governance indices and indicators able to adequately reflect the governance capability
to cope with the challenges arising around the environmental hazard potentials and environmen-
tal impacts of mining? In other words, are the identified governance gaps reflected in existing gov-
ernance indices and indicators?

In order to answer the second question, a number of indices and indicators (see Table 6-1) were cho-
sen based on a screening of a wide range of existing governance, environmental governance, and peace
and conflict indices.

The results of this case study are compared to the results of nine additional case studies that are con-
ducted as part of this project as well as the case studies conducted in UmSoRess and OekoRess 1. By
comparing the findings of the case studies, a set of governance indicators is identified that can be used
to improve the assessment approach to analyse the environmental hazard potential of the OekoRess I
project.

Does the assessment of the environmental hazard potentials adequately point to the actual en-
vironmental impacts?

The main environmental impacts outlined in this study are the large surface disturbance (open pits,
processing plants, and mining waste), air pollution, noise and vibration, and pollution of groundwater
and nearby rivers, leading to severe health impacts.

For most indicators, the assessment of the environmental hazard potentials adequately pointed to the
identified environmental impacts. For example, the large land footprint of the mine is reflected by the
high environmental hazard potential for the indicators “deposit size” and “specific ore grade”.

In addition, the high environmental hazard potential for the indicators “preconditions for acid mine
drainage (AMD)”, “paragenesis with heavy metals” and “use of auxiliary substances” adequately re-
flected the actual environmental impacts at the site: air pollution with fine particles of heavy metal,
pollution of groundwater, nearby lagoons and rivers linked to AMD and heavy metals, and the result-
ing health impacts (in particular lead poisoning).

The discontent of the local population with the governance situation at Cerro de Pasco is well reflected
in the indicator “conflict potential with local population”, which shows a high environmental hazard
potential.

The low environmental hazard potentials for the indicators “paragenesis with radioactive compo-
nents”, “Water Stress Index (WSI) and desert area” and “protected areas and Alliance for Zero Extinc-
tion (AZE) sites” also adequately reflected the realities at the mining site as no reports of related envi-
ronmental impacts were found.

A high environmental hazard potential was indicated for “mining waste management” and for “acci-
dent hazard due to floods, earthquakes, storms and landslides”, which are plausible potential environ-
mental hazards. Luckily, actual incidents and related environmental impacts have not been reported
yet.

The indicator “mine type”, which stands for the extent of the intervention at the earth's surface and the
associated impacts on landscape, has a medium environmental hazard potential at Cerro de Pasco as it
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is a solid rock open pit mine. However, this does not reflect the specific location of the mining area,
which spreads over large parts of the city and the high exposure to noise. The extreme closeness of the
inhabited area and the increased exposure of the population to negative impacts of the mining site
were not reflected in the site-related evaluation method.

The indicator “remediation measures” shows a medium environmental hazard potential. This reflects
that Volcan Compaiiia Minera S.A.A. has an approved mine closure plan in place and that its implemen-
tation is lacking. However, it does not fully reflect the actual situation, again linked to the fact that
Cerro de Pasco is a historic mining region with its first mining activities dating back to the 16t cen-
tury. It has a legacy of abandoned mining sites and it is very difficult to separate the environmental im-
pacts of the abandoned and the active mine. The site-related evaluation assesses EHPs for specific
mines and does not take into account mining heritage.

Main findings of the governance analysis

In general, the governance analysis underlines Peru’s average sector governance with relatively well-
developed policy formulation. Corruption is widespread in the public sector and Peru’s mining sector
is also prone to corruption. State institutions have a limited presence in mining areas, leading to weak
governance performance and “undermining governance and the rule of law”(OCHA 2017).

Over the past decade, the institutional framework for environmental policy in Peru has advanced. En-
vironmental responsibilities were shifted from sector authorities - including the Ministry of Energy
and Mines - to specialised institutions (SENACE and OEFA) at the Ministry of the Environment to ren-
der environmental management more efficient and independent. Before that, overlapping responsibili-
ties for promoting mining in general, granting mining concessions and for environmental and social
impacts had caused conflicts of interests. At the same time, a new law for the promotion of invest-
ments, amongst others in the mining sector, has weakened the environmental code and its implemen-
tation.

Numerous mining-related conflicts have occurred in the past, are still prevalent and often ended in vi-
olence. Conflicts between communities and large-scale mines are linked amongst other issues to land
use and rights (particularly regarding mining concessions, which can be granted without prior consul-
tation), inadequate consultations of indigenous communities, negative environmental impacts of min-
ing operations and the inadequate redistribution of resource rents both through the state and compa-
nies.

Do existing governance indicators reflect Peru’s governance gaps and challenges?

Peru’s overall average to low sector governance is well reflected in the set of Worldwide Governance
Indicators (WGI). Within this set of indicators, Peru has the highest score for WGI Regulatory Quality
(0.42 and a percentile rank of 67.31), which reflects the relatively well-developed policy formulation
and in particular the investment friendly policies in the mining sector (World Bank 2017). Peru’s sec-
ond highest WGI score is the indicator Voice and Accountability (0.27 and a percentile rank of 55.17),
which reflects well the average governance performance in this specific area in Peru and in the mining
sector.

For all other WGI indices Peru shows negative scores with its lowest value in Rule of Law (-0.50 and a
percentile rank of 33.17) and Control of Corruption (-0.50 with a percentile rank of 38.94). This re-
flects very well the overall weak governance performance and the mining sector governance. Property
rights are still a crucial point of conflict and the likelihood of violence in mining related conflicts is
high. The limited presence of state institutions in mining regions weakens the rule of law. Widespread
corruption, including top-level government officials, is a general governance problem. The mining sec-
tor is also prone to corruption.

Lastly, the country receives a -0.13 for WGI indicator Government Effectiveness (percentile rank of
48.56) and a -0.26 score for WGI indicator Political Stability and Absence of Violence (percentile rank
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of 36.19). The Government Effectiveness score reflects well the average governance effectiveness re-
garding policy formulation and weaknesses in implementation in the mining sector. The credibility of
the government’s commitment to implement the existing policies for the mining sector is rather low,
which is exemplified by the inadequate redistribution of resources and reparations as well as a lack of
a transparent assessment and mitigation of mining impacts on people’s health and the environment.
Against this background, the score for Government Effectiveness could be expected to be even lower.

The Political Stability and Absence of Violence score represents well Peru’s low to average overall po-
litical stability as well as the mining sector’s governance. The analysis revealed a significant number of
social conflicts related to mining and protests leading to casualties. The high number of mining-related
violent incidents suggests that the score could be even lower.

The Fraser Policy Perception Index (PPI), which shows an average rank and score for Peru (Rank 43 of
91, Score 68.99), reflects very well the mining sector’s relatively high policy attractiveness in particu-
lar the existing laws promoting private investment and suggests an average general sector governance
(Fraser Institute 2017). However, it does not reflect the environmental governance at Cerro de Pasco
very well. The score should be lower.

An index specifically capturing the country’s performance regarding the protection of human health
and of ecosystems is the Environmental Performance Index (EPI). The EPI does not measure the qual-
ity of environmental legislations in place, but rather a country’s actual environmental performance.
Peru ranks 64 out of 118, scoring 61.92 (Yale University n.d.), which are average values. Based on this
case study and the available data, this indicator’s value seems appropriately reflecting the overall av-
erage to strong environmental performance but does not completely reflect the environmental perfor-
mance in the mining sector. Due to the severe environmental impacts at Cerro de Pasco one could ex-
pect an even lower score.

The Corruption Perception Index (CPI) rates countries on how corrupt their public sector is seen by
experts. Peru ranks 96 out of 180 countries assessed with a score of 37, which reflects the results of
the governance analysis well which showed private investment interests are still placed before envi-
ronmental regulations and corruption is common (Transparency International 2017).

Conclusion

Overall, the analysed indices and indicators show a good ability to also reflect the specific governance
situation in the mining sector of Peru, except for the PPl and the EPI. Peru’s overall to average to weak
sector governance is well reflected in key governance indices of the WGI. However, for some of WGI
indicators the values seem higher than the results of the governance analysis would suggest. The CPI
reflects well the low governance performance regarding corruption.

The PPI and the EPI reflect the overall governance situation well but do not seem to reflect the severe
situation at the area around Cerro de Pasco. Although mining is often very contentious in Peru and en-
tails negative impacts in various cases, the health impacts in Cerro de Pasco stand out in severity.
However, Cerro de Pasco is also an extreme case due to the long-standing mining activities, taking
place in the middle of the city. This shows the difficulty of estimating to what degree a single case (the
respective focus of the case studies is on a specific mining site) is representative for the assessment of
the national mining sector governance as a whole.

For the case of Cerro de Pasco, the indicators for environmental hazard potentials are quite accurate in
reflecting the actual environmental impacts. The mostly average to low scores for governance indica-
tors underline that there is no strong governance in place, which would be able to remedy the severe
environmental impacts from mining.
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Table 6-1:

Overview of governance indicators

Indicator

Indicator measures...

Applicability

Voice and Ac-
countability
(Wal)

Political Stabil-
ity and Absence
of Violence
(WaGl)

Government
Effectiveness
(WaGl)

0.27 (estimate between -2.5 and 2.5)

55.17 (percentile rank terms from 0 to 100, with higher val-

ues corresponding to better outcomes)

-0.26 (estimate between -2.5 and 2.5)

36.19 (percentile rank terms from 0 to 100, with higher val-

ues corresponding to better outcomes)

-0.13 (estimate between -2.5 and 2.5)

48.56 (percentile rank terms from 0 to 100, with higher val-

ues corresponding to better outcomes)

2017

2017

2017

Voice and Accountability captures per-
ceptions of the extent to which a coun-
try’s citizens are able to participate in
selecting their government, as well as
freedom of expression, freedom of as-
sociation, and a free media.

Political Stability and Absence of Vio-
lence/Terrorism measures perceptions
of the likelihood of political instability
and/or politically-motivated violence,
including terrorism.

Government Effectiveness captures
perceptions of the quality of public
services, the quality of the civil service
and the degree of its independence
from political pressures, the quality of
policy formulation and implementa-
tion, and the credibility of the govern-
ment’s commitment to such policies.

Reflects well the average governance
performance in this specific area in
Peru and in the mining sector.

+

Reflects well Peru’s low overall politi-
cal stability as well as the mining sec-
tor’s governance. The analysis re-
vealed a significant number of social
conflicts related to mining and pro-
tests leading to casualties. However,
the high number of mining-related vio-
lent incidents would indicate an even
lower value.

+

Reflects well the average governance
e.g. as regards policy formulation and
weaknesses in implementation in the
mining sector. The credibility of the
government’s commitment to imple-
ment the existing policies for the min-
ing sector is rather low for which ex-
amples are the inadequate redistribu-
tion of resources and reparations as
well as a lack of a transparent assess-
ment and mitigation of mining impacts
on people’s health and the environ-
ment. Against this background the
score could also be expected lower in
the particular case of Cerro de Pasco.

+
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Regulatory
Quality (WGlI)

Rule of Law
(Wal)

Control of Cor-
ruption (WGlI)

Environmental
Performance
Index (EPI)

0.42 (estimate between -2.5 and 2.5)

67.31 (percentile rank terms from 0 to 100, with higher val-

ues corresponding to better outcomes)

-0.50 (estimate between -2.5 and 2.5)

33.17 (percentile rank terms from 0 to 100, with higher val-

ues corresponding to better outcomes)

-0.50 (estimate between -2.5 and 2.5)

38.94 (percentile rank terms from 0 to 100, with higher val-

ues corresponding to better outcomes)

Rank 64 of 180, Score 61.92 (out of 100)

2017

2017

2017

2018

Regulatory Quality captures percep-
tions of the ability of the government
to formulate and implement sound
policies and regulations that permit
and promote private sector develop-
ment.

Rule of Law captures perceptions of
the extent to which agents have confi-
dence in and abide by the rules of soci-
ety, and in particular the quality of
contract enforcement, property rights,
the police, and the courts, as well as
the likelihood of crime and violence.

Control of Corruption captures percep-
tions of the extent to which public
power is exercised for private gain, in-
cluding both petty and grand forms of
corruption, as well as “capture” of the
state by elites and private interests.

The protection of human health and
protection of ecosystems.

Reflects well the relatively well-devel-
oped policy formulation and in particu-
lar the investment friendly policies in
the mining sector. As regards the over-
all governance one would even except
a lower value.

+

Reflects the overall weak governance
performance and the mining sector
governance very well. Property rights
are still a crucial point of conflict and
the likelihood of violence in mining re-
lated conflicts is high. The limited
presence of state institutions in the ar-
eas of mining operations weakens the
rule of law.

++

Reflects well the governance in this
area and the mining sector in which
private investment interests are still
placed before environmental regula-
tions and corruption is common.

+

Reflects well the overall average to
strong governance in the environmen-
tal sector but does not completely re-
flect the mining sector governance.

The responsibilities for EIA’s were re-

cently separated from the granting of
concessions which should reduce con-
flicts of interest between the promo-

tion of mining and environmental reg-
ulations. It should thus strengthen the
appropriate conduction of EIAs. How-
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Fraser Policy
Perception In-
dex

Corruption Per-
ception Index
(CPI1)

Rank 43 of 91, Score 68.99 (out of 100)

37 (rank 96/180; scale 0 -100)

2017

2017

The index measures the overall policy
attractiveness and the country’s gov-
ernment policy on attitudes towards

exploration investment.

Describes the perception of the cor-
ruption in the public sector by experts

ever, based on the environmental im-
pacts in the area around Cerro de
Pasco one would expect an even lower
score.

Reflects very well the mining sector’s
relatively high policy attractiveness in
particular the existing laws promoting
private investment.

++

Reflects well the governance in this
area and the mining sector in which
private investment interests are still
placed before environmental regula-
tions and corruption is common.

+
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