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Water Uses
at Quarry

Baseline Water
Use

Project Water
Use4

Increase from ' Conservation
Baselines
Measures

gallons/year
(acre foot/year)

gallons/year
(acre foot/year)

gallons/year
(acre foot/year)

Domestic
Processing

1,997,284 (6.1)
5,991,851
18.4
Sand Plant
1,236,850 (3.8)
Earthen Dust 36,042,725
Suppression2 (110.6)

1,236,850 (3.8)
48,507,952
(148.9)

0
3,624,700
11.1
0
12,465,227
(38.4)

Blasting

540,549 (1.6)

752,474 (2.3)

211,925 (0.7)

Totals
gallons/year

45,809,259
(140.5)

62,111,111
(190.6)

16,301,852
(50.0)

1,997,284 (6.1)
9,616,551 (29.5)

N/A/Q
N/A/Q
N/A/Q
Surfactant2.3
N/A/Q

acre foot/ ear
Notes:
Water use for the project after conservation measures are implemented.
Z Earthen Dust Suppression includes dust suppression on roads, within pits, and on the processing floors.
Baseline earthen dust suppression is accomplished by water from water trucks. For the project, dust
suppression would be accomplished by placing a surfactant (i.e. GE DusTreat or the like) on earthen
areas.
3 Commercial surfactants can be used to suppress dust and reduce water use by up to 90% (Source: GE
DusTreat Technical Paper, January 2015). For the full production of 1.3 million tons of sales Syar's water
conservation measures only need to reduce water use by approximately 34% to remain at baseline
groundwater use. To be conservative the percentage of reduced water use achievable through the use of
surfactants is assumed to be in the range of 35 to 40 percent although significantly greater reductions
may be possible.
4 The project is the approval of the Syar Modified Project Plus Area C (1.3M tons annual sales).
5 To be conservative, for the purpose of this water conservation table a full 50 acre/feet of additional
water was needed for the 2M ton project was assumed to be the amount required for the 1.3M ton
approved project.
N/A/Q =Not Available and/or Quantifiable at this time.

In order to achieve full production while not exceeding the baseline, a reduction in water use of
approximately 34% is necessary. The use of surfactants for dust suppression on roads, within
pits and on the processing floor has the ability of significantly reduce the use of water for dust
suppression. Given that dust suppression accounts for approximately 78% of total water use by
Syar and that the use of surfactants can achieve up to a 90% (see attachment) reduction in
water use, this technology can be used to reduce water use at full production by 34% and
potentially up to 90%. Since achieving a 34% reduction in water use would allow for full
production without exceeding the baseline, the proposed mitigation measure, revised to no
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longer provide for an the option of a new water source, can be feasibly implemented to reduce
the project's impact on groundwater to less than significant.
There are additional methods and technologies that can also provide water savings, though the
reductions are not easily quantifiable. Such methods and technologies include the following:
•
•
•
•
•

Additional restrictions on unpaved road use and/or closing of unpaved roads;
Graveling unpaved road surfaces, which currently have predominately dirt surfaces;
Paving roads which are currently unpaved;
Installing wash water recycling equipment to the sand plant;
Replacing current dust suppressing systems at the aggregate processing plants with
high efficiency systems

Many of these methods and technologies are currently in use at the quarry, but their use could
be expanded. Although the water savings associated with these other methods and
technologies have not been quantified, taken together with the use of surfactants on earthen
road surfaces, these methods and technologies allow the project to feasibly reach full
production without exceeding the baseline groundwater cap of 140.6 acre-feet per year, so that
obtaining a new supply of additional water is unnecessary. Therefore, Syar reiterates its request
that the County modify mitigation measure 4.8-4 to omit any reference to use of new or
additional water sources.

Sincerely,
DICKENSON, PEATMAN & FOGARTY

Thomas Adams

cc:

Gladys Coil, Clerk of the Board

GE Power ~ Water

Water &Process Technologies

Dust Suppression Strategy Saves Gold Mine
US$378~000 Annually
Challenge
High dust levels were a concern for Newmont
Mining Corporation's Eastern Operations in the
state of Nevada, in the western United States. The
mine roads are heavily trafficked by large, heavy
trucks and light vehicles. The severe dust raised by
this traffic had greatly reduced visibility for the driversand was a respiratory issue as well. There were
also environmental concerns with chloride runoff.
Initially the mine controlled the dust with a magnesium chloride solution. However, that required several water trucks (30,000 gallons each) to water the
roads up to 18 times per day, seven days per week,
amounting to over 100 million gallons of water during a 7 month dusty season. Chloride-containing
runoff was making its way to nearby Rodeo Creek,
and eventually the Humboldt River. The road surface needed to be watered and graded on an ongoing basis. Moreover, the mine also incurred a
significant fuel expense for the grader and watering
trucks, which produced undesirable greenhouse
gas(GHGI emissions.

Solution
In partnership with Newmont, GE's Water &Process
Technologies developed a long-term
strategy
to maximize the mine's water and energy
resources, based on GE's broad portfolio of global
expertise and local capabilities. The team implemented adust-suppression strategy centered on
GE's practically non-toxic DusTreat* DC9112
organic binding agent.

ecomagination~l
a GE commitment

Figure 1: Access road to NewmonYs Leeville Mine

Once this binding agent has been applied and has
cured, it renders the roads surfaces hard, while
making the road dust-free and non-slippery for an
extended period. On an ongoing basis, as trucks
travel the road creating new dust, and eventually
spill dusty material on the surface, all that is necessary to maintain good dust control, is a light watering to rejuvenate the product. This process needs
to be done far less frequently than before the DusTreatapplication.

Results
This dust-suppression strategy introduces no
chlorides into the environment, has kept dust levels
low, and has greatly improved driving conditions.
Switching to DusTreat DC9112 Program from a waterand magnesium chloride treatment on 7 miles of
haul roads reduced water use for dust suppression
by 90% or 110 million gallons of water over a 7
month period, equivalent to the water consumption
of over 1300 average U.S. households during that
period.
Find a contact near you by visiting www.oe.com/water and clicking on "Contact Us".
* Trademark of General Electric Company; may be registered in one or more countries.
02011, General Electric Company. All rights reserved.
CS1282EN.doc Feb-11

Furthermore, the project also reduced COz emissions from fuel consumption by 490 metric tons equivalent to the COz emissions of over 165 averagecars on U.S. roads during that period.
"Our partnership with GE has led to great operational benefits and significant cost savings," said
David Sirotek, general foreman of mine operations
for Newmont's Eastern Nevada Operations. "The
reduction in water use has been dramatic, and the
amount of attention we must pay to this road has
decreased significantly, enabling us to use our time
and resources elsewhere in the mine to improve
productivity."

Page 2

Case Study

GE Power &Water
Water &Process Technfllogies

More Dust Control, Less Water
Authors: As part of Mining Magazine's recent focus on dust control, Jeniffer Brown and Umit Turunc at
GE Power &Water talk through some of the options available to coal mines looking to reduce airborne
dust levels and save on water.

The requirement to reduce dust levels at a mining
operation is driven by a combination of environmental, economic, employee and community expectations. While the application of water is the most
common way to address dust mitigation, this increases water demand and associated labor and
infrastructure costs. And, in many regions, the availability of water is becoming a critical factor in terms
of a sustainable mining operation.
So, how do we turn off the tap and reduce the use of
water for dust control?

Controlling road dust
By its nature, open-pit mining releases large quantities of above-ground dust and pollutants, from
blasting, transportation, handling and related processes.
Rather than using traditional water treatment, a
gold mine in Nevada, US, switched from a water and
magnesium chloride treatment to an organic binder
program. GE's DusTreat* program was used on
11.3km of haul roads and reduced water use for
dust suppression by 90% or 416,000m3 of water
over aseven-month period. This application also
reduced COz emissions from fuel consumption by
nearly 450t, the equivalent to the COz emissions of
over 165 average cars on US roads, during that period.
Programs like these can reduce the amount of water needed for dust suppression at mines and decrease fuel consumption from operating water
trucks less frequently. In addition to environmental
benefits, they can lower overall operating costs by
reducing water, truck, and road maintenance expenses,such as grading frequency.
/

~

The technology consists of highly concentrated
blends of wetting agents formulated to increase
the ability of water to adhere to and spread over
dust particles, and are specially designed to wet
very hydrophobic substrates, such as coal. A major benefit of these products is that they do not
contain nonylphenol ethoxylates(NPEsI.
Another example is road-dust control binding
agents, specially formulated to agglomerate
smaller particles in the road and overall stabilize
the wear course. These dust binders incorporate
wetting agents to improve spread-wetting of the
binder within the road wear course material.
Environmental concerns are paramount when extracting, transporting and storing coal. Despite its
high recovery rates and mechanical advantages,
open-pit mining can potentially cause more damage to the surrounding environment than underground mining.
At an open-pit coal mine in Wyoming,for example,
switching to a wetting agent program from a water-and-magnesium chloride treatment on a pit
area of over 28ha reduced water use for dust
suppression by 350 million liters (a 38% reduction)
over anine-month period. This is the water consumption equivalent of more than 740 average US
households during that period.
These water savings were especially significant in
that the program helped to keep the average daily
water usage in check even as outside temperatures rose, which had been an issue prior to implementing the solution. Further, the mine was
able to realize substantial savings through this
solution with decreased water use and watertruckoperating costs during this time period.
Find a contact near you by visiting www.aewater.com ondclicking on "Contact Us".
* Trademark of General Electric Company; may be registered in one or mare countries.
First published on Mining Magazine.com on December 5, 2014
02014, General Electric Company. All rights reserved.
TP1205EN.doc Jan-15

Coal handling and storage
Dust also presents problems in all phases of the coal
mining, handling and storage process. The extent
and amount of dust produced is directly related to
the coal's surface moisture and bulk size. Due to
oxidation and handling prior to use, both moisture
and size change leaving a dustier coal.

Keeping dust under control, whether on the road
or at a work site, no longer requires such vast
amounts of an often dwindling resource such as
Water. Not only do these chemical alternatives
perform better than the traditional methods, they
often have added benefits such as lower operating costs and increased efficiencies.

The most common method of dust control here is
wet suppression using water sprays. However, adding moisture to coal means lowering its heating value. Using alternative wet suppression products
significantly improves the wetting and capture of
dust particles. The increased efficiency can reduce
water requirements in wet systems by as much as
50%.
The most significant improvement in wet dust suppression was the development of foam dust control,
where air is combined with water containing foaming agents to make foam. Instead of water droplets,
foam bubbles knock down dust particles and distribute moisture to the bulk of the coal.
In foam systems, a small amount of liquid can generate alarge amount of micro-bubbles that implode
upon contact with dust particles. These microbubbles improve dust capture per unit of water
used by up to four times.
Compared to wet systems, foam systems require
only a fraction of the moisture added (usually <25%1.
This lowers the BTU penalty and reduces problems
associated with coal flow and frozen coal. More importantly, binding agents can now be added without
affecting foam quality.
While very effective in knocking down dust during
crushing, conveying and unloading operations, conventionalwet and foam systems suppress dust for a
short duration, for just a few hours or one or two
days. For long-term control of dust from stockpiles
and stockpile reclamation operations, binders and
residual dust control agents are generally required.
In this case, there are, binders and antioxidants that
can be used with different types of coal and coal
handling operations. These binders can be applied
as sprays or applied as part of a foam dust suppression program. Using foam systems with binders and
coal antioxidants allows more efficient distribution
of the binders on the surface of the coal particles,
while reducing the moisture addition to the coal.
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