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STEPHEN TAYLOR, P.E. 

PRincipal Engineer
EDUCATION:

B.Sc., Civil Engineering, University of the Witwatersrand, Johannesburg, South Africa, 1984

M.S., Applied Mathematics (Operations Research), University of Colorado, 1997

SUMMARY:

Mr. Taylor has managed the design and construction of large scale engineering projects in the US, South America and South Africa.  He has 25 years of multi-disciplinary experience in the engineering, management and operation of industrial projects and operations.  His mining industry experience includes the design and closure of tailing impoundments, heap leach facilities and waste stockpiles.  He has designed and overseen construction of diversion channels, pump stations, pipelines and process facilities. Mr. Taylor has a strong background in performing and reviewing a range of engineering analyses, such as stabilities of structures, pipeline design and channel design. He has managed engineered systems risk assessments, which have included assessing more than 30 site-wide environmental and engineered risk studies.
EXPERIENCE:

Project Manager and Engineer of Record for Carlota Copper Company’s Modifications and Monitoring of their PLS Embankment, Miami Arizona  

Assisted Carlota in their PLS embankment design modifications and instrumentation. Presented changes to ADWR and sealed design changes as engineer of record for this 90 foot tall earth embankment.

Development of Confidential Pumped Storage Project for Milenio Energy, Mexico

Identified an exceptional site for pumped storage in Mexico and set up Milenio Energy as a project development entity. Currently engaged in detailed discussions with land owner and the Mexican National Utility (CFE).
Development of Verde Pumped Storage Project for Arizona Independent Power, Phoenix Arizona

Provided assistance to Arizona Independent Power (AIP) in licensing, financing, and negotiations with Arizona Public Service (APS).  Developed scenarios in which Verde Pumped Storage would store projected excess daily solar energy for use during Arizona’s peak evening and night periods.  At this time the project development is stalled.
Asarco’s Silver Bell Mine Site Wide Water Balance, Marana Arizona.

Developed a site-wide water balance for Asarco’s Silver Bell Mine. The water balance accounted for seepage, evaporation, ore absorption losses, drain down and attenuation of rainfall by the heaps and dumps.  The model ran the historical rainfall and temperature record in addition to the statistical rainfall record provided by NOAA.
Owner’s Engineer for Asarco’s Silver Bell Mine Mammoth Wash Leach Pad Final Design Marana Arizona.

Assisted Asarco’s Silver Bell Management team in reviewing final designs for the Mammoth Wash Leach Pad.
Project Manager for Asarco’s Silver Bell Mine Mammoth Wash Leach Pad Preliminary Design Marana Arizona.

Managed preliminary leach pad and pond design for leaching of ~80 million tons of ore in rough terrain.
The study included preliminary field and laboratory investigations, water balance, pad irrigation designs, and permitting and closure considerations. 
Project Manager for Minera Cardel Leaching Pre-Economic Assessment (PEA), Veracruz, Mexico

Managed scoping level design for leaching of 50 million tonnes of ore, disposing of 80 million tonnes of waste, handling ARD drainage, designing haul roads and tunnels, and handling an excess of water.
The study included metallurgical, and operational trade off studies. Working closely with Goldgroup, MWH coordinated with the process engineer and various consultants to develop the economic assessment of this Greenfield mine.
Program Manager for Feasibility Study for Closure of Freeport McMoran’s 19/34/35 Leach Stockpile, Miami Arizona.

The Feasibility study assessed closure of this large facility with space and construction materials constraints.  During the study we developed new methods of understanding short duration high intensity rainfall, and developed a storm water master plan so as not to impact the downstream communities.
Project Manager for Developing Closure Plans for Freeport McMoran’s Sierrita Tailings Storage Facility, Green Valley, Arizona.

Managed conceptual level design alternatives and costs for closure of FCX’s Sierrita TSF.  Study included assessing stability, erosion, revegetation, storage of flood waters on TSF surface and removal of flood waters off the surface.

Engineer of Record and Project Manager for Closure of Freeport McMoRan’s Bisbee CTSA Tailings Facilities, Bisbee Arizona.

Managed construction level designs and quality control during closure of FCX’s CTSA tailings facilities at their Bisbee mine in Arizona.

Project Manager for Preliminary Design of New Tailings Facility for Asarco’s Ray Mine, Kearny Arizona

Managed preliminary design for storing 1 billion tons of tailing in Ripsey Wash. Design entailed tradeoff studies among various embankment configurations, developing a facility water balance, management of the Probable maximum flood, addressing permitting concerns and developing a closure plan.
Project Manager for Cerro Corona Oxide Leaching Scoping, Trade-Off and Feasibility Studies, Cajamarca Peru.
Managed scoping level design for leaching of 7 million tonnes of stockpiled oxide ore. The study included, ore agglomeration, metallurgical testing and design, waste water treatment plant design, operational trade off testing and study and the calculation of the NPV for the project, relocation of tailings storage facility pipelines. Working closely with Gold Fields, MWH coordinated 5 laboratories, the process engineer and various consultants to provide the world’s best expertise to Gold Fields on this difficult project.

Project Manager for Assessment of Pumped Storage Potential at Carlota Copper 

Undertook preliminary conceptual studies to assess the pumped storage at Carlota Copper using their pit as a lower reservoir and their waste dump, appropriately dumped, as an upper reservoir.
Project Manager and Engineer of Record for Carlota Copper Company, Miami Arizona  

Managed final design of Carlota’s Greenfield valley fill lined 300-acre leach pad and ancillary water management facilities. Coordinated design with ADEQ and negotiated design for the APP. Included project management for Phase I Design, Phase I CQA, Phase II Design and Phase II Engineering.  Managed MWH’s CQA team which provided QA for the construction of the facilities and construction management services to the construction manager.
Project Manager for Closure of Carlota Heap, Carlota Copper Company, Miami Arizona  

Managed preliminary closure design for Carlota’s valley fill leach pad after 8 years of operation. Design included regrading the heap, developing a cover design to reduce infiltration, managing the PMF, and developing treatment designs for the leach draindown.
Project Manager and Engineer of Record for Carlota Copper Company, Miami Arizona  

Managed final design of Carlota’s Greenfield valley fill lined 300-acre leach pad and ancillary water management facilities. Coordinated design with ADEQ and negotiated design for the APP. Included project management for Phase I Design, Phase I CQA, Phase II Design and Phase II Engineering.  Managed MWH’s CQA team which provided QA for the construction of the facilities and construction management services to the construction manager.
Project Manager for Assessment of Pumped Storage Potential on Freeport’s Mine Properties  

Undertook preliminary conceptual studies to assess the pumped storage potential at the following Freeport McMoran properties: Twin Buttes, Sierritta, Ajo, Morenci, Miami, Chino, Tyrone and Tohono.  Assisted Freeport is further evaluation of properties for potential sale/ lease to TransCanada.
Project Manager for Copper Cities Site Remediation, BHP Copper Inc., Arizona.

Managed the remediation design of BHP’s closed Copper Cities mine located just north of Miami, Arizona. The design included the regrading of the tailings storage facility, process ponds, demolition of old process facilities, the construction of impacted water collection ponds, the design of diversion channels and the design of an evapo-transpiration cover for the tailings impoundments and dams.
Program Director for Environmental and Engineering Compliance Support Services at ASARCO Ray Mine, Arizona.

Managed and helped prioritize a roster of over 30 environmental remediation projects required to put, or keep, ASARCO Ray operations in environmental compliance. The projects included developing air permits, risk assessments, SPCC plans, performing engineering fixes to environmental problems and clean ups.
Project Manager for Phelps Dodge/ MWH Mine Reclamation Closure Seminar, Arizona.

Jointly, with Phelps Dodge, conceived of and organized the Phelps Dodge/ MWH Mine Reclamation and Closure Seminar. This seminar was attended by 35 of Phelps Dodge’s key environmental personnel with presentations by MWH’s reclamation and closure engineers and scientists, including: Jim Obermeyer, Dr. Ed Redente, Chuck Davis, Steve Newton and Steve Taylor. This seminar successfully encouraged discussion and the exchange of ideas relating to reclamation and closure best practices.

Project Director for Chino Mines Engineered Risk Assessment for Pipeline Failures, New Mexico.
This project uses a systematic approach to identify which portions of the approximately 100 miles of pipelines at Chino are most at risk of failure and which failures would cause the most environmental damage. The project used state-of-the-industry pipeline analysis software, field inspections and risk ranking to determine which portions of the pipelines should be repaired first. 
Salton Sea Structural Engineering, CalEnergy, California.
Lead Structural Engineer and Structural Construction Manager for extensive ($50 million) modifications to a plant producing zinc from geothermal brine.
Lead Civil Engineer for Phelps Dodge’s Morenci Southwest Expansion, Morenci, Arizona.
Lead Civil Engineer for access roads, grading and overland piping design for a 22,500 tpd copper SX-EW expansion. Served as the main contact/coordinator with contractor during construction.
Rio Tinto Procurement/ Kennecott Utah Copper, Utah.
Operations Manager for contract warehousing and logistics services to Kennecott Copper. Responsibilities included running an 88,000 Sq. Ft. off-site cross dock facility, delivering daily to 40 drop points within the Kennecott operations and managing extensive organizational change. Also responsible for operation of three on-site warehouses totaling approximately 200,000 Sq. Ft.  Project Manager for relocation of a ~100,000 Sq. Ft. spare parts warehouse serving Kennecott’s smelter plant. Success of this project involved working closely with the contractor hired to perform the relocation for the smelter warehouse.

Bingham Canyon/Copperton Warehousing, Kennecott, Utah.

Project Manager for relocation of spare parts warehouse serving Kennecott’s 150,000 tpd copper mine and concentrator complex. Success of this project involved working closely with the contractor hired to perform the relocation.

Rio Tinto Procurement/ Kennecott Utah Copper, Logistics Operations, Utah.

Managed set-up and commissioning of six unmanned parts stores at various plants across Kennecott’s Utah Copper Operations. Project consisted of developing procedures, training warehouse personnel and end-users, and the physical set up of various parts store.

Fortuna de Cobre Feasibility Study, Boliden, Chile.
Study analyst for developing a 60,000 tpy copper deposit, using new on-site facilities as well as existing and/or expanded facilities at Lomas Bayas located three miles away. The study covered mining, ore preparation, haulage leaching, solution handling, SX, EW and other processes. 
Morenci Southwest Expansion, Phelps Dodge, Arizona
Lead Civil Engineer for all access roads, grading and overland piping design for a 22,500 tpd copper SX-EW expansion. 
Crane & Co., Inc. Computer Maintenance Management, Dalton Massachusetts.

Project manager and later project sponsor for Computer Maintenance Management Systems implementation (i.e. loading equipment data into system) at Crane’s paper mills. Managed Y2K compliance investigation for process control equipment for Crane’s paper mills. Used risk ranking to prioritize equipment compliance investigations.
Senior Reviewer for BHP’s Miami Unit No. 2 Tailings Remediation Plan, BHP Copper, Inc. Arizona.
Reviewed construction and ‘as-built” report for the remediation of this WQARF site.
Senior Reviewer for BHP’s Gold Gulch Remediation Plan, BHP Copper, Inc. Arizona.
Reviewed design and bid documents for the remediation of BHP’s number 9 dump, an ~ 700 foot high dump.
Phelps Dodge Bisbee Operations, Drainage Channel Design, Arizona.
Designed and drew concrete and steel retrofit for drainage channel.

AGRA Simons, Inc. Process Controls, Enterprise Services Group, Phoenix Arizona.
Managed development of Y2K process control test procedures and subsequent testing.

Phelps Dodge, Y2K Compliance, Arizona.
Project Manager for Y2K compliance investigation for process control equipment at Phelps Dodge’s Morenci Mine. Used risk ranking to prioritize which equipment to investigate for Y2K compliance.
Minimization of Cement Content for Agglomerating Ore, Nevada.
Project for D.P Engineering consulting to Viceroy Gold mine in Nevada. The object of the study was to minimize the cement required to agglomerate ore for leaching, while maintaining the durability and permeability requirements of the agglomerated ore. The work involved the experimental testing of ore permeability and durability under simulated heap conditions (pressure, leachate flow etc.) for various cement contents, and the statistical analysis of the test results. The conclusions from this study allowed the mine to successfully reduce the cement content of their agglomerated ore. Mr. Taylor’s role in this project was the experimental design and the interpretation and extrapolation of the results required to give the recommendation.

Optimization of the Siting and Grading of Heap Leach Pads.
Developed and implemented a model that aids in the optimal siting and grading of leach pads. The model gives the absolute cheapest pad earthworks for a given leach pad configuration, and provides the designer with an efficient tool to establish the minimal cost of any chosen pad configuration. The model allows the designer to input the maximum and minimum slopes required for conveyor loading and solution collection on the pad. The model can be extended to route conveyors and canals so as to minimize costs.

Maximization of Side Slopes for a Leach Heap, Chile.
Study for E.C. Rowe y Asoc., who were designing a proposed gold leach heap at Cerro Casale in Chile. The 100 million ton, 70 meter high, heap had to be sited in mountainous terrain, in a highly seismic zone, and on a 14% slope. The study required reducing the cost of the pad by maximizing the downstream side slopes of the heap. This required an iterative search, varying the size of a kicker berm, the slope of the ground under the toe of the heap, and the area of textured liner beneath the heap while always ensuring the heap would be stable under the design earthquake. The study discovered a surprisingly inexpensive method of keeping the heap stable that used large areas of textured liner rather than flattening the ground under the toe through mass earthworks, as was conventionally done.

El Abra, Vector Engineering, Chile.
Design of pad cover and solution collection pipe work and construction QA of earthworks and plastic. 

Radomiro Tomic, Vector Engineering, Chile.
Pad design review and construction QA.

Collahuasi, Vector Engineering, Chile.
Pad design review. 

Andacollo, Vector Engineering and E.C. Rowe y Asociados, Chile.
Preliminary pad and pond design, drainage, ore scheduling, ore loading, and construction QA. 

Aldebran, E.C. Rowe, Chile.
Preliminary design of waste dumps, leach pad, solution ponds, pumps, pipes and drippers. 

Zaldivar, E.C. Vector Engineering and E.C. Rowe, Chile.
Pad and pond construction QA and minor design modifications during construction, preliminary design for a heap interlift liner. 

Yanacocha, Vector Engineering, Peru.
Stage 2 pad and pond detailed design. 

Santa Rosa, D.P. Engineering, Panama.
Detailed design of expansion of leach pad. 

Bellavista, D.P. Engineering, Costa Rica.
Tailings dam siting study. 

New World Gold Project, D.P. Engineering, Montana.
Evaluation of proposed sites and alternatives for an environmental impact assessment. 
Atlas Gold Bar, Nevada.
Construction supervision for upstream raise of tailings dam.

Newmont, Newmont Gold, Nevada.
Field drilling for siting of Mill 4 tailings dam, and detailed design of the Mill 1 tailings dam raise.

Nevada Goldfields, Aurora Gold Project, Nevada.
Construction QA for tailings dam raise.

Newmont Mill 2/5 Tailings Dam, Stage 1, Nevada.
Construction QA for tailings dam.

Chimney Creek, Goldfields Operating Company, Nevada.
Detailed design of leach pad and solution pond expansion. Design of Stage 2 dam raise.

Whitewood Creek, South Dakota.
Feasibility study and preliminary design of gold heap leach pad and ponds.

Tug Jetty, Port Elizabeth Harbour, South Africa.
Weekly site inspections of construction.

Shark Rock Pier, Port Elizabeth, South Africa.
Full time Resident Engineer for a 136-m reinforced post-stressed concrete pier.
Shark Rock Pier, Port Elizabeth, South Africa.
Computer modeling of a 136m long reinforced post stressed concrete pier.

Protea Park Sports Hall, Atlantis, South Africa.
Computer analysis of concrete frame and brick with 17m spanning steel roof trusses. Weekly site inspections. 

Fortification of Sensitive Installation, Cape Town, South Africa.
Conceptual design, client liaison, detailed design, and management of drawings for a protection system for a sensitive installation from terrorist attack. Prepared contract documents and put out to bid. 

Mossel Bay Harbour Extension, Mossel Bay, South Africa.
Assisted in design of sheetpile wall for planned extension of harbour. 

Siting Study for Proposed Nuclear Power Station for Eskom, Southern Cape Coast, South Africa.
Computer-based mapping for wave refraction analyses. 
PUBLICATIONS/ PRESENTATIONS:

Optimizing the Siting and Grading of Leach Pads, Taylor Stephen, Presentation to SME, Phoenix, Arizona, 1996.
Pilot-Scale Drum Agglomeration of an Oxide Ore with High Fines and Variable Moisture, Sam Abbaszadeh, Nathan Haws, Maren Henley, Stephen Taylor, François Swanepoel, Ron Eichhorn. Infomine Paper for Leach Heap Conference, Vancouver 2013.
Model Analysis of Differential Settlement for a Heap Leach Constructed on a Mine Waste Storage Facility. Sam Abbaszadeh, Nathan Haws, Stephen J. Taylor, Christine Weber, Tailings and Mine Waste, November 4, 2013
A Process Flow Sheet for an Oxide Gold Heap Leach Facility to Manage Clayey Ore and Limited Land Area Nathan W. Haws,  MWH Americas; Tempe, Arizona, USA François Swanepoel, Gold Fields La Cima, S. A.; Lima, Peru, Stephen Taylor, MWH Americas; Tempe, Arizona, USA Jason Weakley, MWH Americas; Seattle, Washington, USA, Vancouver 2013.
Suite of Presentations to the 2014 AIPG/AHS National Conference hosted by the American Institute of Professional Geologists (AIPG) and the Arizona Hydrological Society (AHS) in Prescott, Arizona:
· Flooding, Erosion, Seepage and Treatment: Balancing Risk and Costs in Mine Closure Designs. (Stephen Taylor, Nathan Haws, Alexander Edstrom, Bill Kappel)

· The NEXRAD Revolution: Scientific Basis for Updating the HMR-49 Statistical Storm Intensities and PMPs. (Stephen Taylor, Nathan Haws, Alexander Edstrom, Bill Kappel)

· Probability and Risk Considerations in Sizing Mine Water Ponds. (Stephen Taylor, Nathan Haws, Alexander Edstrom, Bill Kappel)

· A Comparison of Hydrologic Designs Using HMR-49 and 2013 ADWR NEXRAD Guidance. (Stephen Taylor, Nathan Haws, Alexander Edstrom, Bill Kappel)

--------------------------------------------------------------------------------------------------------------------------------------------------------Stephen Taylor, PE

1819 East Morten Avenue, Suite 100 – Phoenix, Arizona  85020
Tel: 801.979.4056
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