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Water Management Consultants is an international

hydrology consultant specializing in the
development, management, and environmental
protection of water resources.

COMPANY NEWS

The Perth office has announced the
successful negotiation with BHP Billiton
to supply hydrology consultation to the
large Olympic Dam project in Australia.
Mark Anderson, who has relocated
from Shrewsbury, UK, will oversee the
effort.

The Santiago office has recently
completed the requirements for 1ISO
9001 certification in support of their
ongoing work with Codelco, Chile’s
national copper mining company.

WMC Tucson will be evaluating sewer
capacity at the Pinal Air Park north of
Tucson. The scope of work will include
system assessment and engineering
design.

The Tucson and Denver offices were
awarded two substantial projects at
Kennecott Copper’s Bingham Canyon
Mine in Salt Lake City. The scope of
work will include mine dewatering and
the completion of a regional water
balance.

The Vancouver and Shrewsbury
offices are currently working on the
design and engineering requirements
to support the dewatering efforts at
Cameco’s Cigar Lake uranium mine.

Ground water monitoring work will begin
at Hunt Oil’s facility in Peru and will be
managed from WMC’s Lima office.

WMC recently attended the SME
conference in Denver, Colorado at the
end of February. Shlomo Orr gave a
presentation on “Hydrogeochemisty
of In-situ Leaching - An Integrated
Approach to Management of Solution
Mining.” WMC was also a sponsor of
The International Reception.

The Shrewsbury office will soon be
moving into a new BREEAM certified
office building. The Pump House is a
public/private joint venture, showcasing
high quality, low energy, sustainable
design, and stimulating the wider
environmental economy.
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Water Management Supports
Newmont at Yanacocha Mine, Peru

Yanacocha mine

Minera Yanacocha S.A. (Newmont) has an
operating gold mine and associated heap-leach
facility in the northern Peruvian Andes at an altitude
of 3800 to 4120 m. The mine is the largest gold
producer in South America. In 2005, Newmont
requested Water Management Consultants (WMC)
to develop a numerical groundwater flow model
in support of the Yanacocha Supplemental Oeste
Environmental Impact Assessment. This project
aimed to integrate the Yanacocha - La Quinua pit
complex and associated heap leach and waste
rock facilities under a single environmental permit
and allow for added expansions of mining. The
model, which was developed in MODFLOW using
Groundwater Vistas, covered an area of 120 km?
and incorporated 6 pit areas, 3 heap leach pads
and 3 waste rock facilities. This numerical model
was used to simulate potential environmental
impacts, and develop appropriate mitigation
measures from existing and proposed mine
operations as part of the EIA process. Particular
focus was placed on the evaluation and mitigation
of impacts on community water supplies through
the assessment of dewatering on groundwater
base flow to the surface water system. The model
was also used to identify additional locations to
the existing surface and groundwater monitoring
network where data should be collected.

Following successful delivery of the groundwater
flow model for the Yanacocha Supplemental EIA
area, WMC was commissioned in 2006 to expand
the model to cover the entire Yanacocha site, in
order to include all existing and proposed pits,
heap leach pads and waste rock facilities. This
site wide groundwater model, which covers an
area of 300 km2, has been developed as an
operational tool to help predict dewatering
requirements during mine life and also to
investigate impact and mitigation options both
during mine life and post-closure.

In addition to the groundwater modeling studies,
Water Management Consultants has provided
support on dewatering for Yanacocha since 1993.
This has included the system design for the
dewatering of the Maqui Maqui, North Yanacocha,
South Yanacocha, Carachugo, and La Quinua
pits. Ongoing dewatering work includes review of
existing operations at Yanacocha South, La Quinua
| and La Quinua Il, together with the development
and supervision of investigation programs for the
design of dewatering requirements for future pits
e.g. La Quinua lll and Chaquicocha.
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feasibility evaluation for expansion of SPPC's
power generation capacity at the site. The
expansion required additional water resources to
be identified, evaluated, and developed to meet
an additional demand of 5,000 to 10,000 gpm.

The primary regional water quality issue that
required evaluation was the dissolved silica
concentration. To minimize water treatment costs,
dissolved silica concentrations of less than 30
mg/L are desired over the approximate 50-year
lifespan of the project.

The water resource evaluation was focused

primarily in SPPC's proposed Wellfield #3 water
rights permit area, although reconnaissance work

WATER RESOURCES

Phase1: Completed the reconnaissance investi-
gation of Wellfield #3 and other areas within the
Humboldt River Valley, using data from previous
geological, geophysical, and groundwater studies
conducted in the project area, as well as historic
data from agricultural wells.

Phase 2: Conducted a field investigation to include
drilling and testing of 5 boreholes. These borings
were constructed as monitoring wells to allow
water sampling and water level observation during
future pumping tests. The test hole locations were
selected to help define the extent of a previously
identified, low dissolved, silica zone and to confirm
hydraulic parameters of the permeable horizons.

On-going work to complete the feasibility level
investigation includes the following phases:

Phase 4: Drilled and constructed two production
wells to allow long-term pumping tests to be carried
out. The data will help confirm the estimated long-
term, sustainable yield from Wellfield #3, and allow
the groundwater model and regional impact
evaluation to be updated.

Phase 5: Prepared the feasibility level design of
Wellfield #3, including cost estimates associated
with construction and operation of the full-scale,
water supply system.

North Valmy Power Plant, Nevada

WMC assists the management of sediment in
multipurpose reservoirs in the Dominican Republic

Funded by the Inter-American Development Bank
(IDB), WMC has designed a package of engineering
measures that can be used to manage sediment
accumulating behind Valdesia and Aguacate dams
on the Rio Nizao. Valdesia is a multipurpose
reservoir. It supplies 50% of the water consumed
by residential and industrial customers in the capital
city of Santo Domingo, generates hydropower with
an installed capacity of 54 MW, and supplies water
to a 14,000 ha irrigation district. The operation of
Valdesia and Aguacate is threatened by the

ENVIRONMENT

significant accumulation of sediment behind each
dam. Their owner, the Instituto Nacional de
Recursos Hidraulicos (INDRHI), wishes to control
sedimentation in the reservoirs in order to prolong
their useful lives.

The package being designed by WMC and local
consulting engineers, Jorge y Mustonen C.A.,
includes rehabilitation of an existing suction dredge
and the conversion of a barge so that it can extract
trees from the bed of the reservoir. Supply of

aclamshell dredge, conversion of a diversion tunnel
into a sediment-flushing facility, rehabilitation of
low level outlets, and operation of radial gates on
the dams are also included in WMC's plans for this
project.

The work is contributing to the preparation of a
Watershed and Coastal Zone Management Project
for funding by the IDB.

Valdesia Dam, Dominican Republic

Geoscience training course
for the Environment Agency, UK

In order to improve the level of knowledge of
geoscientists within the organization and to address
the shortage of trained hydrogeologists, the
Environment Agency of England and Wales is
setting up a diploma course in geoscience. The
course will be run under the umbrella of the

University of the West of England, and academic
credit points are to be awarded for each module
successfully passed by the course participants.
WMC has been involved since the early planning
stages of this project, and has been responsible
for the following:

e Designing the outline syllabus for the whole
diploma course, that consists of ten modules.

e Preparing and delivering the first module, on
basic groundwater hydraulics.

e Developing the detailed specifications for the
next three modules, on aquifer characte-

rization, conceptual modeling, and borehole
construction.

For each module, full training materials are being
prepared, including PowerPoint presentations
for lectures, handouts, background reading, case
studies, practical exercises and assignments,
and module handbooks.
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CONSULTANTS WMC conducts water resource evaluation
of North Valmy Power Plant
Sierra Pacific Power Company (SPPC) retained was also conducted in other areas to identify Phase 3: Developed a numerical groundwater
WMC to conduct a water resource evaluation and potential resource alternatives. To reach the project model for a selected portion of the Humboldt River
feasibility analysis at the North Valmy Power Plant goals, WMC carried out a phased work program valley to evaluate the potential regional drawdown
GLOBAL OFFICES in Nevada. WMC's work formed part of an ongoing with the following approach: impacts.

Kent Lang will take a
leading role in managing
WMC's operations and
business development
efforts in Mexico. WMC
recently opened a new
office in Hermosillo,
Sonora to help support
their expanding services
in Mexico. Kent is a soll
scientist with experience
in mining, infrastructure,
and environmental
consulting. In his free
time, he and his family
enjoy hiking, cycling, and
sailing his 40-ft. cutter-
rigged sloop off the
coast of San Carlos.

Bryan Robinson has
recently become the
Operations Manager of
WMC's office in Peru.
He is a Senior Hydro-
geologist experienced in
mining hydrology, and
public water supply
assessments. Bryan has
managed projects in
Europe, North America,
South America, Africa,
and Cuba. In his free
time, he enjoys scuba
diving, camping , and
trekking remote areas.



