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SPEAKERS AND PRESENTATIONS:CEMS Mining Mini-Conference Tuesday, May 11th 2021  2pm – 5pm (MDT)

PRESENTATION #1:
Where is all that water coming from?
Chasing sources at the Nelson Tunnel.
SPEAKER:  Jeff Graves
Colorado Division of Reclamation, Mining and Safety  

BIOGRAPHY:  Director of the Office of Active and Inactive Mines, 
Colorado Division of Reclamation, Mining and Safety, Colorado 
Department of Natural Resources.  Has been with the State of 
Colorado for 20 years.  Designed and implemented numerous mine 
reclamation projects for the State of Colorado as a Senior Project 
Manager.  Prior to employment at the State of Colorado, worked as 
a staff geologist for 2 geotechnical engineering firms in the Denver 
area.  Has a Bachelors of Science in Geology from the University of 
Colorado and a Masters of Engineering in Geological Engineering, 
with an emphasis in groundwater engineering, from the Colorado 
School of Mines.

ABSTRACT:  The Commodore Mine Complex is located just north 
of the town of Creede in southern Colorado and was developed 
along the Amethyst Vein in the early 1890’s in search of silver ore.  
Discoveries of rich silver ore and associated base metals enabled 
periodic mining through the early 20th century until 1976 when 
mining officially ended. Now, over 300 gallons per minute of metal 
laden waters flow from the extensive mine workings through the 
Nelson Tunnel polluting over three miles of Willow Creek, eventually 
spilling into the Rio Grande River.  Following an EPA Superfund listing 
at the site, investigations into groundwater hydrology within the 
mine complex accelerated in hopes of implementing a source control 
remedy.  Various hypotheses regarding recharge and pathways for 
groundwater flow within the mine have been proposed and are 
currently being verified through tracer studies, geochemical and 
isotopic water analysis and underground investigations including 
pump tests.  Understanding water movement into and within the 
mine complex is compounded due to extensive flooding and difficult 
access but work to this point has identified at least three major mine 
pools, and the likeliest point for groundwater entry into the mine.  
Developing effective source control depends on a full hydrologic 
understanding of groundwater movement within the mine complex 
and surrounding region.  Detailed historical records regarding 
groundwater inflow during periods of mining are helping to 
complete a hydrologic understanding of water movement within the 
mine historically, while more recent observations made during 
mining at the adjacent Bulldog Mine have provided a regional 
context for understanding the current groundwater flow regime. 

PRESENTATION #2:
The use of using biological treatment to
stabilize Schwartzwalder mine and reduce 
long term water treatment costs.
SPEAKER:  Jim Harrington
Ensero Solutions

BIOGRAPHY:  Jim Harrington is CEO of Ensero Solutions, with 
operations in Canada and the United States. He provides technical 
expertise in the environmental science and engineering fields for 
clients with whom he has maintained long-term relationships. He 
consults in the areas of environmental project management, 
permitting, first nation, regulatory, and stakeholder relationships. 

ABSTRACT:  Colorado Legacy Land (CCL) purchased Cotter 
Corporation’s Schwartzwalder mine in 2018, thereby inheriting 
regulatory/compliance obligations including mine dewatering 
orders and reclamation and water treatment permits. Ensero, as 
CLL’s environmental operator, implemented source removal 
reclamation projects, mine dewatering, active ex-situ mine water 
treatment using reverse osmosis, and in-situ mine pool
microbiological treatment. Microbial food sources added to the 
mine pool initiated in-situ microbiological treatment and improved 
the effectiveness and sustainability of the overall water treatment 
processes, first by removing contaminants in the mine pool by over 
90%, and also preventing water quality degradation as the RO 
concentrates are returned to the mine pool. We have also been pilot 
testing a wetland approach that could be implemented in the 
former source areas of the mine, both to treat residual contamination 
by acting as a buffer between the mine and the adjacent stream, 
and to provide redundancy to in-situ microbiological treatment. We 
believe that microbiological treatment in the mine pool and/or in 
constructed wetlands offers promise to achieve the pending 
requirements in CO SB19-1113 which requires new or amended 
permits to “demonstrate a reasonable foreseeable end date for any 
water quality treatment” with more than 50% cost reduction 
compared to active water treatment only.

PRESENTATION #3:
Thermal and Hydrogeochemical Modelling of 
Arsenic Treatment in Mine Impacted Water
and the Implications of Climate Change on 
Treatment Costs.
SPEAKER:  Drummond “Dusty” Earley III, Ph.D. P.G.
EA Engineering, Science, and Technology, Inc. PBC

BIOGRAPHY:  Dr. Earley has 30 years of research, technical, and 
project management experience in the environmental, mining, and 
energy industries serving a variety of federal, state, and commercial 
agencies and clients.  He has been the technical lead and project 
manager of a variety of environmental and natural resource 
development projects related to natural background and baseline 
studies, acid mine drainage prediction and treatment, seepage 
studies and other mine and hazardous waste-related water quality 
issues, mine and hazardous waste characterization and disposal, 
mine closure and reclamation, groundwater flow and quality 
modeling, in situ and solution mining.

ABSTRACT:  Natural and artificial iron hydroxide sorption and 
flocculation has been very successful in treating arsenic in mine 
discharge water as well as in public water supply systems across the 
globe owing to occurrences of arsenic concentrations that exceed 
standards. Studies have shown that thermodynamic equilibrium 
modeling can be used as a tool to design and optimize treatment 
systems, but the effects of temperature on arsenic treatment 
systems have not been extensively studied or considered.  

Data from two field sites are presented to investigate the effect 
temperature on arsenic treatment systems.   At one site in Canada a 
ferric sulfate treatment system is used to treat arsenic in discharge 
water from a tailings facility. A constant dosage of flocculant is 
much less efficient during spring thaw.  Thermodynamic modeling 
shows that the dosage must be increased in the spring to meet 
discharge water quality standards. At another site in Colorado 
alkaline reagent addition was used to neutralize acid drainage in 
impacted stream flows and the effect of temperature on the arsenic 
sorption model for this site is examined.

These results indicate that the local effects of climate change may 
necessitate costly adaptations in water management strategies and 
treatment of arsenic impacted mine water.

PRESENTATION #4:
The Gladstone Treatment Plant: Challenges and 
Lessons Learned from Five-Years of Operation 
Treating MIW from the Gold King Mine.
SPEAKER:  Kerry Guy
U.S. Environmental Protection Agency, Region 8

BIOGRAPHY:  Kerry Guy, US Environmental Protection Agency, 
Emergency Response On-Scene Coordinator for Region 8 and Project 
Manager for operation of the Gladstone Water Treatment Plant.  Mr. 
Guy is an Environmental Engineer and has worked in the EPA Region 8 
Superfund Program for 24 years, the last 17 being in the Superfund 
and Emergency Responses program.  His experience includes indoor 
air vapor intrusion and associated groundwater clean-up, acid mine 
drainage treatment at the Gold King Mine, as well as supporting 
research into innovative remediation technologies.  Mr. Guy worked with 
the former Superfund Innovative Technology Evaluation (SITE) Program 
on investigation of in situ thermal desorption technologies of soil 
with extremely high concentrations of pesticides, the demonstration 
and design of some of the first, large-scale evapotranspiration 
covers in the country, and innovative geophysical investigation 
techniques to identify and remove discarded military munitions 
and explosives of concern with very low voltage signals.

ABSTRACT:  The Gladstone Water Treatment Plant near Silverton, 
Colorado, treats mine-influenced water discharging from the Gold 
King Mine.  Metals are removed from the acid mine drainage through 
a lime neutralization, flocculation, and precipitation process.  Maintaining 
successful operation at this highly visible site is challenging.  Upgrades 
and modifications have been necessary while the plant runs 24-hours/day, 
365 days/year.  Physical challenges include the plant’s remote location at 
10,500 feet, extreme weather conditions (summer monsoons and winter 
avalanche conditions), and lack of suitable space for treatment plant 
facilities and sludge management.  Plant flows have varied between 
300 and 600 gallons per minute.  Seasonal changes in pH range between 
1.8 and 5 causing significant increased (up to 10X) metal loading during 
spring and summer months, which at times requires running the plant 
at near capacity.  The treatment plant waste sludge created from the 
flocculation process has high moisture content that requires multiple 
drying stages.  Clarifier solids are gravity fed to 1,200 cubic yard geotextile 
bags for initial dewatering, then excavated, spread on a drying pad, and 
temporarily stored on-site.  In summer 2021, additional sludge drying 
will be attempted with specialized tilling equipment.  Balancing 
these challenges requires proactive risk management, attention to 
logistical constraints, and working with the small mountain community.



ABOUT US:
The Colorado Environmental Management Society, formerly Colorado Hazardous Waste Management Society, Inc. (CHWMS), is a
nonprofit organization, created in 1985 to provide a forum for the exchange of information concerning technologies, laws and
regulations, and other current developments pertaining to environmental health and safety matters and waste management issues.

CEMS membership consists of technical and legal professionals from environmental organizations, the government, academia, 
industry and the private sector. Members generally work in the environmental, health and safety fields.

CEMS provides information about current environmental health and safety development to its members through newsletters, 
monthly luncheon meetings, semi-annual workshops, and other reference materials.

MISSION STATEMENT:
To provide a mechanism for professional enhancement of its members with respect to environmental health and safety (EHS) 
management. In addition, CEMS seeks to serve government, industry, environmental organizations and individuals in the 
development and use of prudent EHS management practices in the State of Colorado. It is the intent of the Society to be the 
premiere non-profit professional EHS management organization in the State.

CEMS’ OBJECTIVES ARE TO:
 Provide information and promote awareness among members on current
     developments regarding EHS management.

 Provide appropriate forums for members to exchange information and discuss 
     current developments.

 Provide information and educate CEMS members on EHS management issues 
     through a newsletter, luncheon meetings, workshops and reference information.

 Maintain a membership that is representative of the various disciplines involved 
     in managing environmental and health and safety issues.

THANK YOU EVENT SPONSORS

In working toward and 
achieving these objectives, 

CEMS will provide
leadership in developing and 

maintaining a balance 
between the interests of 

business and industry and 
environmental protection in 

the State of Colorado.


