
Building a Modern Mining Operation
San Cristobal is located in the Potosi district 
of southwestern Bolivia and hosts approxi-
mately 443 million ounces of silver and 8.4 
billion pounds of zinc and 2.9 billion pounds 
of lead contained in 250 million tonnes of 
open-pittable proven and probable reserves. 
The San Cristobal mine consists of an open 
pit mine and concentrator with a designed 
capacity of 40,000 tonnes per day. A contract 
miner extracts ore from the open pit by 
conventional truck and shovel operation and 
transports mined ore by truck from the pit 
to the primary crusher. The crushed ore is 
then transported by a 1.7 kilometer overland 
conveyor to an ore stockpile. A reclaim 
system moves crushed ore from the stockpile 

for grinding in a semi-autogenous (SAG) and 
ball mill circuit. The ore is then processed by 
a selective fl otation process in which lead is 
fi rst fl oated and zinc is suppressed to produce 
a lead-silver concentrate, and then zinc is 
fl oated and lead is suppressed to produce 
a zinc-silver concentrate. Concentrates are 
then fi ltered, loaded into containers and 
transported by rail to the port in Mejillones, 
Chile, and then by ocean vessel to smelters 
and refi neries around the world. 

Construction of the San Cristobal mine 
began during the fi rst quarter of 2005. Project 
construction is now complete and the fi rst 
sale of concentrates was initiated during the 
third quarter of 2007. The infrastructure nec-
essary to make the mine operational included 

construction of a power line from the town 
of Punutuma to San Cristobal; the operation 
began drawing power from the national 
power grid during November 2006.

A long-term agreement is in place for the 
transportation of the concentrates by rail to 
the port in Mejillones, Chile. As transporta-
tion of the mined ore is a key component of 
the necessary infrastructure at Minera San 
Cristobal, construction of the 65 kilometer 
rail spur from the mine site to the main rail 
line began during the third quarter of 2006, 
was completed during the second quarter of 
2007, and is now fully operational.

Concentrates will be unloaded from the 
rail cars at a facility at the port in Mejillones 
and then loaded into ships for export.  
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Minera San Cristobal S.A. Utilizes 
Thermo Scientifi c SampleManager 
LIMS™ for Laboratory Integration 
and Automation
Minera San Cristobal SA is the largest mining company in Bolivia and is considered to be one 
of the world’s largest silver-zinc-lead development projects. Its key challenges illustrate the 
signifi cant trends in the mining industry today, including the need to not only automate the 
laboratory, but to provide for rapid data capture and analysis of sample data through the inte-
gration of analytical instruments with laboratory software. This paper discusses the process 
used to select a Laboratory Information Management System (LIMS) at Minera San Cristobal.
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Construction of the Mejillones port facility was completed 
during the second quarter of 2007. Once the concentrates 
have arrived in Mejillones, they will be shipped by bulk 
carriers to smelters around the world.

The Informatics Project Team and Vendor Selection
As the leading mine in Bolivia, Minera San Cristobal seeks 
continuous growth and a competitive advantage in the 
industry to keep its profi ts in line with shareholder expecta-
tions. To keep the company strong from a technology 

perspective, Minera San Cristobal began an investigation 
into the ways it could reduce its reliance on manual 
processes throughout the laboratories, and automate those 
processes so that data capture was more timely and more 
accurate. By automating its laboratory processes, Minera 
San Cristobal sought to ensure real time access to accurate 
data, avoid manual errors, produce the highest quality in 
the control process of samples, methods and results, and 
save personnel time and costs as a result. 

In March of 2006, the Manager for the Chemical 
Laboratory (D. Raúl Castro) issued a call for RFPs from 
the leading technology companies to assess the possibili-
ties for automating the mining operations at Minera San 
Cristobal. After a period of due diligence and involvement 
with laboratory and IT personnel, Thermo Scientifi c 
SampleManager LIMS was selected to automate processes 
and improve quality and methods in the chemicals labora-
tory located next to the plant.

Phase 1 of the project involved a close coordination 
between the laboratory personnel and Thermo Fisher sup-
port team to begin the integration of analytical instruments 
and confi guring the LIMS to meet the needs of the chemi-
cals laboratory. The goal of Phase 1 was to fully integrate 
the lab, from sample registration to sample report.

Phase 1 Benefi ts Achieved 
Since completion of Phase 1, complete installation of 
SampleManager LIMS, and full laboratory instrument 
integration, management at Minera San Cristobal is taking 
advantage of some of the benefi ts brought by this invest-
ment in SampleManager LIMS. 
•  The chemical laboratory has certifi ed fi ve test methods, 

as well as other tests of impurities, to the Bolivian 
Accreditation Organization (IBMETRO). 

•  The volume of paper records and other physical 
documentation has been dramatically reduced and it is 
expected that by Phase 2, all paper records will be com-
pletely replaced by electronic records produced and stored 
within the SampleManager LIMS database.

Next Steps – Phase 2
At the end of Phase 1, SampleManager LIMS was fully 

operational within the chemicals laboratory. Management 
at the mine and laboratory personnel are now exploring 
new options and confi gurations that may be provided 
by SampleManager, opening new opportunities for 
improvement in the daily operations of the San Cristobal 
mine.

For example, in an effort to reinforce the analytical 
services provided by the chemicals laboratory, it is critical 
that new instrumentation is integrated across the labora-
tory, and SampleManager has demonstrated this capacity 
already. Laboratory personnel will begin building on this 
capacity with new equipment as it is required and installed.

Another key component of the production process at 
Minera San Cristobal is the testing of minerals deployed by 
the chemicals laboratory, including the exploration and pro-
duction of minerals and the exportation of products from 
concentrated minerals. The testing services provided by the 
chemicals laboratory will be extended to other mining units 
and internal clients whose focus is environmental control, 
occupational health and maintenance of equipment. 

Phase Two will also include confi guring SampleManager 
LIMS so that it becomes a fully integrated system to sup-
port production planning and control. It is expected that 
SampleManager will automate all operations by its integra-
tion with ERPs, PIMS and existing instruments and software 
running in other operations centers of the company.

SampleManager LIMS Helps Minera 
San Cristobal Meet ISO 17025 Requirements
The 2005 release of ISO 17025, General Requirements for 
the Competence of Testing and Calibration Laboratories, 
covers laboratories using standard, non-standard and 
laboratory-developed methods. This international standard 
is the accepted standard for analytical laboratories 
developing their data management system for quality, 
administrative and technical operations. 



There are several critical areas of compliance for any 
mining operation, including security, instrumentation 
calibration, maintenance of electronic records, traceability 
of procedures, personnel, environmental and equipment 
monitoring. The ability of laboratory managers at Minera 
San Cristobal to have control of this vital information is an 
important aspect of the mining operation and ensures that 
production can continue uninterrupted by changes related 
to environment, personnel, instrumentation or equipment 
that falls out of calibration or becomes damaged in the 
production process. Laboratory managers at Minera San 
Cristobal will be maximizing their use of SampleManager’s 
full capabilities regarding ISO 17025 throughout Phase 2.

SampleManager LIMS offers a centralized system to 
access data and extract information, enabling effective man-
agement of laboratory operations. SampleManager LIMS 
provides evidence and documentation to support laboratory 
compliance with ISO 17025. 

SampleManager addresses the security required for 
laboratories conducting testing in their “permanent facili-
ties, at sites away from permanent facilities, or in associated 
temporary or mobile facilities”, by providing full security 
controls, including “group security,” which can be used to 
segregate work from different clients or in different labora-
tory areas. SampleManager’s enhanced functionality covers 
a broad range of requirements, including validation of 
methods, instrument calibration, sampling, control of non-
conformance testing and reporting of results. 

To meet ISO 17025 requirements regarding the “con-
trol of non-conforming testing and/or calibration work”, 
SampleManager has built-in functionality for incident 
management and statistical analysis of both calibra-
tion standards and sample results. SampleManager also 
automatically maintains all electronic records and makes 
them available for either reviewing or reporting, and has 

built-in archiving, which allows for the removal of older 
records once their retention period has expired. Full audit 
trail facilities are standard for SampleManager, allowing 
full traceability of the personnel and the procedures that 
were entered. These built-in capabilities allow laboratories 
to more easily review their quality system by having ready 
access to all incidents, corrective actions, non-conforming 
results and other events.

To address the Technical Requirements of the standard, 
SampleManager has built-in functionality to handle envi-
ronmental monitoring, a critical component of laboratory 
compliance with ISO 17025. Within SampleManager, 
environmental monitoring of key areas of the laboratory 
can be scheduled on a routine basis. Certain instrumenta-
tion can be connected via SampleManager’s Instrument 
Manager function, and data can be collected and logged at 
periodic intervals. Validation of methods is a critical ISO 
17025 requirement, for which SampleManager has built-in 
functionality to allow lab managers to be in continuous 
compliance. SampleManager’s Batch Management func-
tionality provides analytical QA/QC support, including 
automatic and interactive sample assignment according 
to pre-defi ned templates.

Equipment and instrument calibration, also an impor-
tant part of ISO17025, is managed by SampleManager 
through Instrument Calibration Scheduling, allowing the 
LIMS to prevent the use of any instrument that is past its 
calibration due date. SampleManager provides reporting 
that indicates which instruments are out of compliance 
or need calibration. Finally, to comply with ISO 17025 
reporting requirements, SampleManager’s existing func-
tionality includes powerful and fl exible report writing, 
making it possible to create any report format required by 
the laboratory, and including any data stored within the 
SampleManager database.



Why Thermo Scientifi c SampleManager LIMS
In undertaking this process of fully automating the chemi-
cal laboratory processes, mining operations managers at 
Minera San Cristobal were eager to work with an industry 
leader that could provide continuity of service, the highest 
level of training and support, and a proven LIMS that was 
time and industry tested. 

Industry Leadership/Proven Experience: Thermo 
Scientifi c SampleManager LIMS is the industry leader 
in quality control and automation of laboratories in the 
mining industry, with a broad range of key references from 
all of the major mining centers and proven experience in 
critical analytical business environments. 

Enterprise Integration: The ability of SampleManager 
LIMS to interface with enterprise systems such as ERP and 
PIMS, as well as analytical instrumentation was a key fac-
tor in the decision to work with Thermo Fisher Scientifi c. 
The speed of processing reports and managing large 
amounts of laboratory data is now dramatically increased 
and allows all laboratory managers and mining personnel 
to have the information they need when they need it.

Standardized Laboratory Practices and Reporting: 
During the implementation of SampleManager LIMS, a 
team consisting of laboratory managers, IT personnel, and 
Thermo Fisher Scientifi c support personnel worked together 
to develop a standardized list of commonly used reports 
within the lab and mining operations. The objective of this 
was to standardize on formats and minimize the number of 
different reports being used so that all laboratory personnel, 
across the operation, had an increased level of understand-
ing of the data being generated and how to utilize that 
data. In addition, the use of a single system to administrate 
and operate all the activities in the laboratory has dramati-
cally simplifi ed lab operations, and ensured the consistent 
quality of all processes and reports.

Global Presence, Regional Strengths: An important 
consideration in selecting SampleManager was the fact that 
Thermo Fisher Scientifi c has the ability to provide fast, effec-
tive and local response to any administrative or operational 
situation that could arise at Minera San Cristobal. Because 
of its global presence, Thermo Fisher can support customers 
around the world, and provides local and regional Customer 

Support through offi ces in Chile, Brazil, Argentina and 
Mexico. Localized training of the laboratory personnel at 
Minera San Cristobal ensured that SampleManager could 
be easily confi gured by all users, regardless of their level of 
expertise. Because of SampleManager’s easy-to-understand 
system architecture, laboratory users can easily create new 
methods, reports or defi ne new processes without seeking 
time consuming and costly assistance from either the IT 
personnel at the mine or the software provider.

Partnering with Thermo Fisher Scientifi c
Thermo Fisher Scientifi c is the worldwide leader in labora-
tory software and services, providing enterprise-wide, 
multi-laboratory solutions that are relied on at other 
minerals and mining companies, such as The Corporacion 
Nacional del Cobre de Chile (Codelco) the largest copper 
producer in the world, CVRD (Brazil), Doña Inés de col-
lahuasi (Chile), Yamana Gold (Brazil) or CIMM (Chile). 
To support our installations, we provide implementation, 
validation, training, maintenance and support from the 
industry’s largest worldwide informatics services network.

For More Information
Visit us on the web at www.thermo.com/informatics 
or call +1 866 463 6522 (US) or +44 161 942 3000 (Intl).

MINERA-CS808

Part of Thermo Fisher Scientifi c

In addition to these 

offi ces, Thermo Fisher 

Scientifi c maintains 

a network of represen-

tative organizations 

throughout the world.

Australia/Asia 
Pacific
+61 8 8208 8307

China
+86 21 6865 4588

France
+33 160924800

Germany/Eastern 
Europe
+49 6103 408 0

India
+91 22 67 42 94 34

Latin America and 
the Caribbean
+1 713 272 4592

Netherlands/Benelux
+31 76 579 5555

Spain/Portugal
+34 916574930

United Kingdom
+44 1619423000

USA/North America
+1 215 964 6020

www.thermo.com/
informatics


