
ENVIRONMENTAL AND PERMITTING
Environmental studies, water resource planning, and waste 
water management are key components to mitigating negative 
impacts that could occur as a result of mining.  RIZZO works 
with mining companies to assess the natural environment and 
design mitigation measures to ensure minimum impact to the 
surrounding environment. This has included projects in remote 
and previously untouched regions.  

RIZZO has provided environmental assessments to help 
ensure the preservation of the areas’ biodiversity or biological 
diversity and minimize any potential impacts and has support 
air and water quality permitting.

ENGINEERING & GEOLOGICAL SERVICES
RIZZO has extensive experience with services supporting 
the mining industry including geotechnical engineering, 
dam design and analysis, structural analysis, seismic 
hazard assessment and 
seismic analysis, and 
construction oversight and 
support. RIZZO routinely 
provides these services 
for clients in the mining 
industry and in other 
industries including dams 
and hydropower and power 
generation.

OUR EXPERTISE
RIZZO personnel have been 
involved in the mining 
industry for more than 40 
years, and have provided 
engineering support for 
various open pit and 
underground coal, copper, 
gold, and base, precious, 
strategic, and rare metals 

mining operations in the United States and overseas. Our 
mining services have emphasized mine infrastructure design 
engineering, tailings dam investigations, and environmental 
assessments, as well as geological and hydrogeological studies. 

In particular, RIZZO mining personnel have experience in the 
following areas:
•	Design & Analysis of Tailings Dams & Other Refuse 

Impoundment 
•	Hydrologic and Hydrogeologic (Groundwater) Modeling
•	Reclamation & Closure
•	Civil & Geotechnical Engineering
•	Seismic Hazard Assessment & Analysis
•	Environmental Permitting, Monitoring, and Management
•	Geotechnical Investigations
•	Geologic Surveys
•	Dam Break and Run-Out Analysis and Simulations
•	 Instrumentation & Monitoring
•	Dam Safety Evaluations & Inspections
•	Structural Design & Analysis
•	Construction Oversight & Support

MINING INDUSTRY 
SERVICES
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MINING FEATURED PROJECTS

UNDERGROUND & TUNNELING
GUALCAMAYO TUNNEL
Yamana Gold engaged Rizzo Associates Argentina S.A. and 
Rizzo Associates Chile S.A. (RIZZO) to carry out geotechnical 
engineering activities, including geotechnical design and 

construction supervision of a 
13.500 cubic meters primary 
crushing chamber underneath 
Gualcamayo Open Pit, two ore 
pass and approximately 3,000 
m of tunnels, including 1,650 
m of primary conveyor tunnel 
in the north of the San Juan 
Province of Argentina. 

GEOTECHNICAL FIELD INVESTIGATION & 
ANALYSIS – MINERA ESCONDIDA
BHPB Billiton, owner of Minera Escondida Ltda., Chile has 
retained RIZZO to conduct a geotechnical field investigation and 
subsequent lab testing and geotechnical analyses to determine the 
subsurface conditions that will be used for the foundation design 
of the new crushing plant, adjacent MSE (mechanically stabilized 
earth) walls and transport system. The new crushing plant and 
adjacent MSE walls will be analyzed under static and dynamic 
loading conditions. RIZZO will account for local seismic conditions, 
local building codes, and international seismic design criteria. 
RIZZO will use an advanced 3D software (FLAC 3D) in the analysis to 
account for the complex geometric and subsurface conditions.

TAILINGS DAMS
VOLCAN TAILINGS DAMS
RIZZO was retained by Volcan Compañia Minera S.A.A. to execute 
a thorough audit of their twelve active and inactive tailings dams 
in the Central Andes of Peru. Volcan operates a total of seven 

underground mining units 
to produce concentrates of 
zinc, lead, silver, and copper. 
RIZZO’s efforts included a 
thorough inspection of the 
tailings dams’ operation and/or 
closure plan. RIZZO also made 
recommendations regarding the 
stability of active and inactive 
tailings dams. 

CERRO VANGUARDIA DAM BREAK SIMULATION 
Rizzo Associates Argentina, S.A. developed mathematical models 
oriented towards solutions for a variety of mining-specific problems, 
including managing Tailings Storage Facilities (TSFs). The models 
were intended to assess potential impacts downstream as caused by 
possible failures in Cerro Vanguardia’s TSF in Santa Cruz, Argentina. 

RIZZO utilized the computer model BOSS DAMBRK, a hydrodynamic 
and one-dimensional flood wave routing calculation software 
developed by the National Weather Service, for the simulation 
of tailings dam failures and the relevant downstream flood 
wave routing. Several sensitive sections of the tailings dam were 
assessed in order to determine the most critical failure as well 
as its parameters (crack width, depth and failure time). BOSS 
DAMBRK accounted for bridge and dam failures, storage effects, 
floodplain overbank flows, and flood wave attenuation. This model 
provided Cerro Vanguardia with 
a comprehensive tool for various 
possible scenarios downstream 
of the Dam, in connection with 
critical cross-sections, points of 
special interest, sensitive areas, 
and the whole area extension 
that would likely be impacted by 
possible dam failures.

ENVIRONMENTAL MONITORING
SAN JOSÉ MINE PROJECT
RIZZO was retained by Minera Santa Cruz, S.A. (a Hochschild 
Mining PLC subsidiary) to conduct environmental monitoring at 
its San José silver-gold mine in Santa Cruz, Argentina, including 
groundwater monitoring and an environmental baseline study.  
RIZZO’s groundwater monitoring at San José specifically included the 
installation of a monitoring well network at the mine, designed to 
detect leakage for tailings deposits, as well as a geoelectrical survey.  
For the environmental baseline study, RIZZO conducted surveys 
designed to identify seasonal and spatial variations in floral and 
faunal species abundances and the overall species richness within 
the mine area.  Faunal surveys in the mine area included mammal, 
amphibian and reptile, and bird counts, as well as entomological 
and fish counts.  An estimation of mine impacts on flora and fauna 
was also developed, and included an estimation of potential species 
vulnerabilities.  


