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Mine Water
Stewardship
in Arizona
Expert Opinion Article by
Terry Braun,
President North America, SRK Consulting

On May 6, 2022, the Central Arizona 
Project and the Arizona Department of 
Water Resources (ADWR) held a public 
briefing on Colorado River Shortage 
Preparedness. The briefing started with 
three observations. First, the Colorado 
River Basin drought has lasted more 
than 22 years. Second, dry soil, higher 
temperatures, and low precipitation 
represent the driest basin conditions in 
more than 1,200 years. Third, the Colo-
rado River was 36% of Arizona’s water 
supply in 2020. The briefing ended with 
the certainty of increased reductions to 
Arizona’s Colorado River allocation in 
2023—beyond the 30% reduction insti-
tuted in January 2022. Two months lat-
er, the Governor of Arizona announced 
a US$1.2 billion, three-year investment 
in improving water infrastructure. 

In 2021, copper mining (e.g., metal 
mining) in Arizona accounted for 74% 
of the domestic US copper production 
(USGS 2021). How do the major cop-
per producers in Arizona navigate the 
sustained drought conditions, climate 
change forecasts, and complex legal 
frameworks of today? The solutions lie 
in an established strategy of long-term 
conservation planning and a sustained 
commitment to water stewardship.

Regulatory Brief
The most recent statewide water con-
servation measures announced in 2022 
are the latest of a long series of forward-
looking water strategies in Arizona, ac-
celerated by the construction start of 
the Central Arizona Project in 1973. 

Established in 1980, ADWR assumed 
responsibility for all groundwater plan-
ning and regulation in the state except 
for water quality. This legal authority 
included the development and over-
sight of mandatory conservation pro-
grams for groundwater use in four 
areas of heaviest groundwater pump-
ing, classified as active management 

areas (AMAs). ADWR’s legal authority on 
groundwater use outside of the AMAs 
requires users to demonstrate a rea-
sonable and beneficial use. In this role, 
ADWR regulates “groundwater mining”.

The Surface Water Division of ADWR 
administers permits, certificates of 
water rights, and claims to the appro-
priation of surface water in the state. 
This legal authority defines beneficial 
use as the basis, measure, and limit to 
the use of surface water. Mining is one 
beneficial use.

Established in 1987, the Arizona De-
partment of Environmental Quality 
(ADEQ) assumed responsibility for sur-
face and groundwater quality protec-
tion through various water quality pro-
grams. The Aquifer Protection Permit 
requires compliance with Aquifer Water 
Quality Standards at the point of com-
pliance and operators to demonstrate 
Best Available Demonstrated Control 
Technology (BADCT). The purpose of 
BADCT is to employ engineering con-
trols, processes, operating methods, 
or other alternatives to reduce the dis-
charge of pollutants to groundwater to 
the greatest degree achievable.

ADWR provides specific conservation 
requirements for metal mining facilities 
in AMAs. The Tucson AMA (Fifth Man-
agement Plan, 2020) defined a series of 
water conservation-related best man-
agement practices (BMPs) for metal 
mining facilities. These BMPs are orga-
nized by water use categories includ-
ing dust control, processing, convey-
ance systems, tailings storage facility 
management, system, and evaporation 
losses, cooling systems, and recycled 
and reclaimed water. 

There are multiple other water-fo-
cused public agencies involved in conser-
vation, storage, and strategic resource 
planning. In terms of water stewardship 
and metal mining, ADWR and ADEQ are 
the primary agencies of interest.

Industry Best Practice
The best practice of life cycle assess-
ment includes evaluating water sup-
ply and water quality impacts on mine 
operations, closure, and post-closure. 
This aspect of water stewardship is 
imperative for metal mine operations 
in the arid, semi-desert climate of Ari-
zona. In this environment, large-scale 
metal mine operations have worked 
to maximize water use efficiency and 
promote the use of recycled, reused, 
and lower-quality resources for de-
cades. Examples of best practices in 
Arizona include:
• Minimizing the use of freshwater and 
impacts on freshwater quality
• Modeling and planning for climate-
related impacts in terms of engineering 
and promoting water-supply resilience
• Collaborating with other actors in the 
management of the water basins to 
manage and develop water resources 
in a sustainable and balanced manner, 
considering the social, economic, and 
environmental interests of the actors

Plans for new metal mines include 
the adoption of emerging technolo-
gies such as filtered tailings, reduced 
evaporation from water storage facili-
ties, less water-intensive dust control, 
and increased water reuse overall. 
These plans, combined with adaptive 
management and stakeholder engage-
ment, will guide metal miners through 
this complex landscape. ■

Alan 
Driscoll

VP, Director of Mining Services
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Can you introduce Piteau Associates 
(Piteau)?
Piteau is an international consulting 
firm. We are dedicated to the mining 
industry and have two main areas of 
service: geological engineering and 
mine design, and hydrogeology and 
water management. We have four of-
fices in the US, with a presence in Reno 
and Elko, NV. We also have offices in 
Peru, Chile, South Africa and the UK.

Piteau works with all the major 
mining firms, along with mid-tiers 
and juniors, relying on a significant 
group of advisor-level technical staff 
who have been in the mining indus-
try for upwards of 30 or 40 years. On 
the academic side, we publish a high 
volume of guidelines, are strong, and 
participate with several institutions in 
advanced education programs toward 
expanding R&D.

Can you expand on the work Piteau 
is doing in the southwestern US?
We have about 15-20 projects in Ne-
vada, among which is the Robinson 

Please introduce Forsgren Associates 
and the services you offer the mining 
industry?  
Mines are like small cities; they need 
water, wastewater, roads, and bridges. 
This is where we come in. In addition to 
engineering, we provide planning and 
project management support services 
to help our clients make informed de-
cisions. We also provide construction 
services to help our clients build their 
infrastructure. And lastly, we provide 
environmental services, from permit-
ting to environmental compliance and 
eventually reclamation.  
 
Can you expand on your projects in 
Nevada?  
We recently completed engineering 
and construction management for a 
large dewatering project that included 
a 12-mile pipeline with a pump station, 
moving water from one basin, crossing 
a mountain, and discharging the water 
into rapid infiltration basins for percola-
tion back into the groundwater. We rou-
tinely provide planning, scheduling, and 
permitting services for exploration and 
development projects, including map-
ping and calculations for reclamation 

Mine. Typically, we do geotechnical 
engineering for open pit slope design 
and management, along with mine de-
watering. There is widespread demand 
for water resource work in Nevada. On 
the permitting side, we assess the hy-
drogeological impacts of mining and 
then develop studies to support mine 
expansions. We have a strategic alli-
ance with Freeport-McMoRan in mine 
water management and pit slope de-
pressurizing. We provide service to all 
of the Freeport mines in Arizona.

What growth opportunities do you 
see for Piteau in the coming years?
There is a big shift towards under-
ground block caving as it allows for 
more resources to be explored. Over 
the last 20 years, we have seen a large 
growth in such projects. We are look-
ing to establish an underground block 
cave mining geotechnical practice and 
increase our block caving mining ex-
pertise: it will be an area of growth for 
everyone involved in mining. ■

bonds that will be needed on the back 
end. Overall, I would say that most of our 
work is related to water management - 
anything related to dewatering, drinking 
water, wastewater, and water supply.

To what extent does Forsgren inter-
vene at the environmental stage?  
We focus on environmental assess-
ments for exploration and mine expan-
sion projects. Developing and maintain-
ing good working relationships with 
regulatory agencies has been critical to 
our success. We typically encourage our 
clients to engage with the regulatory 
agencies early in a project and there-
fore avoid going down the wrong path 
– saving both time and money. We work 
diligently with all stakeholders from the 
early stages to build trust and work to-
gether as a team.   
 
What challenges do mining firms 
face in Nevada?  
There is a lot of work to be done in 
terms of water management. The min-
ing industry is doing a good job engag-
ing with the communities they work in, 
and with their partners throughout the 
supply chain. ■

Jeremy 
Dowling

President
PITEAU ASSOCIATES

The best practice of life 
cycle assessment includes 

evaluating water supply and 
water quality impacts on 
mine operations, closure, 

and post-closure.
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