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3.0 Project Descriptions

“We distinguish ourselves through our continued
development of innovative technology applications
and practice capabilities.”
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1.0 Introduction To Geosyntec
Geosyntec was founded in 1983 as a specialized consulting and engineering firm that
works with private and public sector clients to address their new ventures and complex
problems involving the environment, our natural resources, and our civil infrastructure.
Geosyntec has a staff of over 900 engineers, scientists, and related technical and project
support staff located in more than 50 offices throughout the United States and in Canada,
Malaysia, Australia, and the United Kingdom.
We are nationally known for our technology leadership, broad experience, and exceptional client service. Our professionals continue to develop new technology applications and
practice capabilities. Our applied research partnerships with leading universities, NASA,
U.S. EPA, Department of Defense, and others are producing better methods for the in
situ remediation of recalcitrant chemicals in the environment; management of urban
watersheds to reduce pollutant loadings; protection of endangered species from the
impacts of storm water runoff; design of industrial and municipal waste disposal facilities;
and geotechnical and seismic analysis and design of earthen structures and other critical
facilities.
Our private sector clients come from a variety of industrial sectors including mining, oil
and gas, chemical, aerospace, pharmaceutical, diversified manufacturing, advanced
technology, power and utility, real estate, law, and environmental management. Our public
sector clients include municipal, state/regional, and national governments.

We are nationally known for our technology
leadership, broad experience, and exceptional
client service.
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2.0 Service Capabilities and Skills
From our experience in the mining industry, we have become well familiar with the unique challenges
faced by extracting surface and subsurface economic resources at hard rock, placer, and aggregate
mining facilities. We understand critical decisions associated with addressing environmental and
engineering issues throughout a mine’s life cycle stages including exploration, feasibility, analyses,
permitting, operation, closure, and conversion. We have assisted our mining sector clients with the
objective of solving complex environmental and engineering problems with the goal of reducing life-cycle
cost, reducing long-term environmental liability, simplifying mine closure efforts, and maximizing post-mine
land use and conversion.
Key skills and capabilities that we have successfully implemented for our mining clients have been focused
in three key practice areas, including:
1. Geotechnical engineering of earthen structures and impoundments;
2. Water resource management including exploration, development, treatment; reuse, and
recycling as it pertains to process water, surface water, and groundwater;
3. Closure, clean-up, and conversion of inactive mine sites.
A brief description of each of these key skills and capabilities is presented in the following sections.
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2.1

Geotechnical Engineering of Earthen Structures and 		
Impoundments

Since the inception of the company, Geosyntec professionals have focused their expertise in the
research and development of solutions to complex geotechnical challenges associated with the
design, construction, and operation of earthen structures and impoundments that are critical to the
successful extraction and processing of economic ore deposits. Examples of structures for which we
have developed engineering solutions include:

Geosyntec is
recognized for
frequently
facilitating the
transfer of
technologies
from academia
to commercial
and public use.

•

Earthen dams, dikes, and levees used to create impoundments for the containment and/or
storage of tailings, heap leach piles, waste process water, fresh water supply, and surface water
runoff;

•

Pond liner systems to collect, contain, and control waste rock leachate, tailings slimes, pregnant
leachate solution, and untreated process water;

•

Process facility foundations including above ground vat leach pits, above ground storage and
process tanks, water treatment facilities, portable and stationary process mills, power plants,
and similar process facilities.

From our practical and research experience we apply state-of-the-practice engineering design and
material application solutions (geosynthetic liners) that are tailored to addressing the objectives and
unique challenges of mining operations. Challenges such as preventing the escape of valuable pregnant
leachate solution, preventing the release of contaminated waste rock leachate or tailing slimes to
the surface or groundwater, designing structurally sound dams, dikes, and levees in challenging
topographic environments, and similar issues.

2.2

Water Management, Treatment, Reuse, and Recycling

Geosyntec is known for its innovative work in storm water and surface water quality management,
hydromodification management, erosion and sediment control through the design and application of
Best Management Practices (BMP); groundwater resource management and cleanup; and process
water treatment, reuse, and recycling. Our personnel have helped shape the state of these practices
nationally over the past two decades via joint research and project work with civil engineering faculty
at outstanding academic institutions, as well as continuous involvement in original research, development, and application of techniques and technologies. As a result, Geosyntec is recognized for
frequently facilitating the transfer of technologies from academia to commercial and public use.
We recognize that one of the greatest challenges facing a mining operation is the development and
management of water resources. To this end, our services in this area focus on the most efficient
production, control, and management of valuable water resources to maximize the efficient use and
reuse of every drop of water that is involved with a mine site operation and to minimize the long-term
environmental liabilities that could result from the mismanagement of water resources. Our specific
skills and capabilities in this area include:
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•

Water resource evaluation;

•

Optimization of water supplies;

•

Water resource development and infrastructure;

•

Benefit analysis of conjunctive use

•

Mine dewatering;

•

Water treatment/reuse;

•

Digital modeling of groundwater;

•

•

Digital modeling of groundwater/surface water interaction;

Expertise in technical aspects of
western water laws.
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2.2.1 Storm Water and Surface Water Hydrogeology
Specific disciplines in which our staff excel include selection, design, and construction of storm water
treatment systems; hydromodification control impact assessment, management planning, and control;
development of construction, industrial, and municipal NPDES compliance programs for a variety of
public and private entities; large-scale TMDL implementation programs; and innovative water quality
planning efforts. Many of Geosyntec’s projects in these areas have contributed to setting current
industry standards and guidelines for such activities. Geosyntec is also a leader in the design
and implementation of Natural Treatment Systems (e.g., constructed wetlands) and in-line passive
reactors for treatment of mine site runoff from both undeveloped land and developed mine process
facilities.

2.2.2 Mine Process and Waste Water Treatment
Geosyntec has the engineering experience and talent to provide complete water and wastewater
treatment engineering services from concept design through detailed design, management of
construction, and supervision of operation. We provide consulting, design and turnkey engineering
services on projects ranging from feasibility studies to the design and operations of multi-million dollar facilities. Our extensive technological capabilities and applications experience provides clients
with high quality single-source engineering solutions to their diverse water and wastewater treatment
problems.
Of specific interest to the mining industry is our physical/chemical and metals removal experience in
regards to wastewater. We have experience with various technologies in this area including: softening,
coagulation, settling, catalytic filtration/oxidation, advanced oxidation, membranes, among others.
Geosyntec’s personnel have designed numerous physical/chemical and metals treatment systems
for clients in the industrial market sector including: mining, oil and gas, power generation, steel, pharmaceutical and transportation industry. Our experience allows for innovative designs for treatment of
the most challenging waste streams to meet stringent regulations and our knowledge of the regulatory
environment allows us to prepare for future regulations that may be enacted.
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2.3

Mine Site Closure, Cleanup, and Conversion

Geosyntec recognizes that the conversion of closed or abandoned mine sites into productive economic
assets is one of the most challenging aspects of life-cycle mine management. We view mine site closure
not as the end of a process but the beginning of a new stage of economic opportunity for mine
operators. This is accomplished through the execution of a mine site remediation and closure process
with a focused end-state vision that brings valuable economic benefit to the surrounding community
and the environment. The concept of mine site “conversion” not “closure” represents a new paradigm
of life-cycle mine management that can add value to shareholders and reduce long term environmental
liability. This new paradigm is accomplished through strategic land use planning of a mine site, before
mining even begins, and carrying the land use vision through the permitting, production, and conversion
of mining operations to other productive land uses. Geosyntec’s experience with the mining industry
has been focused on supporting the land use vision, and developing engineering solutions throughout
the operations and closure/conversion process to maximize the economic benefit of mine sites after the
economic ore has been extracted.
Geosyntec bring decades of experience in geoenvironmental engineering and waste containment
systems to the design of mine closure encapsulation remedies to prevent exposure to, and potential
release of, contaminants to the environment. We have designed and overseen the construction of
on-site disposal facilities (OSDFs), for the long-term, safe disposal of mine wastes and byproducts at
mine sites impacted by many types of organic and inorganic wastes as well as low-level and mixed
radionuclides. These OSDFs have saved our clients millions of dollars compared to off -site treatment
and disposal alternatives, while reducing the potential long-term liability associated with off-site
disposal. Our engineers are also specialists in the application of soil and waste treatment technologies.
We have used reducing and oxidizing agents, both organic and inorganic, to change metals, such as
chromium and arsenic, to less toxic and less mobile oxidation states. We have used in situ bioremediation
methods to treat perchlorate-impacted soils. We have used cement, fly ash, lime, and kiln dust to solidify
and strengthen a wide variety of mine operation derived wastes.
Our international groundwater and surface water assessment and remediation practice focuses on
developing solutions for our clients’ most challenging assignments involving metals (chromium, arsenic,
lead, selenium), petroleum hydrocarbons (diesel, gasoline, jet fuel), and other organic chemicals (e.g.,
chlorinated solvents). We are among the international leaders in the application of in situ technologies
such as bioremediation, bioaugmentation, permeable reactive barriers, and chemical oxidation for
remediating a wide variety of contaminants.
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2.4

Other Related Services

Geosyntec has provided numerous other services related to the planning, development, operation,
closure, and conversion of mine sites. A brief description of some of these more notable services is
presented in the following paragraphs.

2.4.1 Litigation Support
Geosyntec has provided technical support to high-profile client attorneys with significant liabilities
associated with metals contamination associated with mine site development. For example, we have
supported clients to: i) evaluate the feasibility of metals natural attenuation; ii) identify precedents for
the use of Monitored Natural Attenuation of metals in groundwater and surface water; iii) provide
evaluation and technical justification for cases where metals detected above the MCL may be
naturally-occurring and not associated with site operations; iv) evaluate and/or provide geochemical
sampling programs to assess the fate, transport, and in some cases the source of metals in groundwater; v) evaluate potentially applicable groundwater remedies based on nationwide databases of
sites with groundwater metals concerns; and, vi) identify background levels of metals in soil and
groundwater.
Our technical support activities for attorneys and clients often include technical evaluations, advice
and recommendations to counsel, expert opinion reporting, and testimony at deposition and trial.
Based on extensive experience with litigation support projects, Geosyntec understands and follows
procedures to maintain privileged and confidential communications. Our ability to communicate complex
technical concepts to lay audiences is key to our litigation support capability.
For example, Geosyntec is providing litigation and expert witness support to a mining company that
had short-term interests in three mine sites in Idaho. The federal government has filed a claim under
CERCLA asserting that the mining company was an owner and operator of the mine sites, it
discharged hazardous wastes and that the discharges resulted in the need to implement removal
actions and for the government to incur Response costs. Geosyntec was retained to assemble the
facts for each mine site in the context of the federal government’s claim and render an opinion. On the
basis of Geosyntec’s opinion, settlement discussions were initiated and many aspects of the federal
government’s claim were rendered invalid at the early stages of the settlement discussion. It is likely
that the final settlement will amount to less than 25 percent of the initial claim amount.
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2.4.2 Life-Cycle Environmental planning
In the new age of environmental awareness many major mining companies are adopting environmental
sustainability and stewardship programs. To be effective, our experience tells us that environmental
stewardship at a mine site starts with the earliest stages of exploration planning and carries through
mine site closure and conversion. Our engineers and scientists work hand in hand with mine planning
teams to identify and develop engineering solutions to cost effectively take advantage of state-of-the
practice environmental sustainability tools and concepts. As a component of this concept, we work with
mine planners and engineers to develop plans and procedures for compliance with environmental laws
and regulations. Through our work, we help clients minimize risk while meeting their organizational
goals for environmental stewardship and financial management. We develop assessment and compliance solutions that allow our clients to identify, quantify, prioritize, and manage the environmental risks
(compliance and financial) associated with ongoing operations and closed/converted properties. We
assist all levels of an organization in managing the daily aspects of their existing operations through
environmental managements systems, policy development, compliance programs, and regulatory
research and applicability assessments.

2.4.3 Environmental Liability Valuation
In the context of evolving regulation and regulatory scrutiny, Geosyntec’s mining industry clients
face billions of dollars in environmental costs and liability associated with both ongoing and legacy
operations. The effective identification, quantification, and management of these liabilities are integral
to our clients’ business decisions related to their mergers, acquisitions, and divestitures; insurance
transactions; financial reporting; and overall portfolio management.
Building upon Geosyntec’s expertise in the environmental remediation, geotechnical, water resources,
and other engineering aspects of mining operations, our Environmental Liability Valuation (ELV)
practice focuses on providing technically-sound and defensible valuation of environmental risk. We
have evaluated individual mining sites with estimated environmental liabilities in the hundreds of
millions of dollars and large client property portfolios consisting of thousands of sites and with total
alleged or potential environmental liabilities in the billions of dollars. Geosyntec’s environmental
liability valuation professionals develop and apply customized sophisticated deterministic or stochastic
costing tools to prepare estimates consistent with applicable costing standards, such as ASTM 213706(2011). We also help clients to value environmental assets such as alternative energy project
opportunities and carbon emission reduction credits.
Our experience in environmental liability valuation was acknowledged by the National Science
Foundation (NSF), which funded Geosyntec to conduct cutting-edge research to develop a numerical
modeling tools for quantifying the value of liabilities associated with a portfolio of environmentally
impaired properties using “Real Options Valuation” analysis, a sophisticated financial technique
commonly used to estimate the value of futures and derivatives, but in this case allows for appropriate treatment of uncertainty in valuing assets (e.g., property value) and liabilities (e.g., potential
remediation cost). Geosyntec environmental liability valuation practitioners have used these and
other costing techniques to support a wide variety of client business decisions, including to achieve
negotiated settlements of billions of dollars’ worth of historic insurance assets, support large property
transactions, and advocate for minimizing clients overall shares of future remediation or claim costs.
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3.0 Project Descriptions

Bioremediation of Metal Contaminated
Groundwater in South African Mine
Site: Lyttleton Dolomite Mine, Marble Hall, South Africa. Shallow

unlined dumps of sodium chromate, and dichromate produced from chrome ore used in the 1940’s
by the South African government has contaminated the groundwater the surface water and the rock
itself with hexavalent chromium and impacted downgradient farming communities.

Primary Issue(s) of Concern:

Hexavalent chromium contaminated groundwater

Objective & Scope of Services:
•

Bench scale testing

•

Design of a horizontal flow, fixed-film bioreactor

•

Construction, inoculation, and start-up of bioreactor

Notable Accomplishments:
•

Bioreactor columns could remove concentrations of hexavalent chromium as high as 150 ppm
from the influent water.

•

Design uses a local source of electron donor (citric acid from a local juice manufacturer) and
reactor media (rock from the Marble Hall Mine) to minimize costs and simplify logistics.

•

Modular design of reactor so that additional modules can simply be added to move from a
pilot to a full-scale design.

•
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Remote operation by Geosyntec in the U.S.
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Mine Site Technical Support during Operation
Seismic Design Support
Site: Montana Exploradora de Guatemala, S.A. (a wholly-owned
subsidiary of GoldCorp, Inc. (Canada). Geosyntec has been involved in a series of projects

at the Marlin Mine in San Marcos District of Guatemala. Marlin Mine is a modern gold mine with
both surface and subsurface mining operations. Blasting is used to assist both types of operations.
Mine tailings are retained by a 280-ft high tailings dam. The dam is instrumented with Strong Motion
instruments.

Primary Issue(s) of Concern:
Siesmic stability of tailings dam

Objective & Scope of Services:
•

Technical support to a Government of Guatemala

•

Development of Site Class and Seismic Design Category

•

Processing and interpretation of SM records (accelerograms)

•

Auditing of the site vibration recording procedures, instrument calibration techniques, and
interpretation of records.

Notable Accomplishments:
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•

Geosyntec successfully dismissed vibrations as a source of the alleged damage, obviating
potential multi-million dollar liability.

•

Based upon Geosyntec’s interpretation of site-specific geophysical, geological, and geotechnical
information, and subsequent reclassification of the Tailings Handling Facility from Site Class “C”
to Site Class “B”, Marlin Mine was able to reduce design seismic loading and reduce design,
material, and construction costs.
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Mine Site Non Storm Water Impoundment
Geosynthetic Liner Design
Site: Denison Mines (USA) Corp. Geosyntec’s role has been to evaluate, design,
permit, and oversee construction of non-storm water impoundments (lined evaporation basins) for
containment of mine waters and surface water collected from within the mine facility.

Primary Issue(s) of Concern:

Containment of contaminated mine process water

Objective & Scope of Services:
•

Evaluated condition of existing double liner system components and action leakage rates;

•

Designed modern geosynthetic liner systems that comply with the current regulations

•

Prepared construction documents consisting of technical specifications, a construction quality
assurance (CQA) plan, and construction drawings

•

Prepared design reports

•

Performed construction quality assurance services for pond liner system installation

•

Prepared final construction quality assurance report for submittal to the state agency

Notable Accomplishments:
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•

Evaluation of existing double liner system at one mining facility resulted in ability to continue use
without the need for replacement.

•

Design of modern composite liner systems is more protective of the environment, efficient, and
cost effective.
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Remediation/Closure of a Cement Kiln Dust
Pile in WA
Site: Confidential Approximately 550,000 tons of cement kiln dust (CKD) had been
disposed of in an open ravine and covered with a nine-acre cap. Downgradient of the CKD pile,
groundwater contained dissolved arsenic at concentrations up to 500 parts per billion and pH up to
13.6. Geosyntec was retained to perform a comprehensive geochemical evaluation and to develop
an innovative and cost-effective in situ treatment remedy for the arsenic and high pH.
Primary Issue(s) of Concern:
Arsenic contaminated groundwater

Objective & Scope of Services:
•

Develop an innovative in site treatment remedy for arsenic and high ph groundwater.

Notable Accomplishments:
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•

Using geochemical calculations, bench tests, and pilot scale results, Geosyntec has installed a
full-scale CO2 treatment system for the site.

•

The full-scale treatment system uses the same treatment technology as the pilot-scale system,
with a funnel-and-gate approach to minimize excavation and construction costs.
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Geosyntec is a specialized consulting and engineering firm that works with private
and public sector clients to address their new ventures and complex problems
involving the environment, our natural resources, and our civil infrastructure.
Geosyntec has a staff of over 900 engineers, scientists, and related technical and
project support staff located in more than 50 offices throughout the U.S. and in
Canada, Malaysia, and the United Kingdom.

CONTACT INFORMATION

Randy Brandt
1111 Broadway Street, 6th Floor
Oakland, California 94607
Phone: (510) 836-3034
rbrandt@geosyntec.com

Greg Corcoran
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127
Phone (858) 716-2905
gcorcoran@geosyntec.com

Offices in Principal Cities of the United States and Select International Locations
geosyntec.com

