Success Stories of

Dust Mitigation and Stabilization of Soil in Mining Roads
Canada
The first project with Syncrude was conducted in 2009 and
since then they have stabilized approximately 5,000,000
cubic meters of soil utilizing our EarthZyme technology.
More roads are slated for the 2015 season. Mines in the
Canadian Oil Sands are plagued with extremely high
clay content overburdens, and a complete lack of proper
aggregates for road building. Therefore EarthZyme offers a
unique solution to cost-effectively build roads using these
high clay content overburden materials, at a fraction of the
cost of importing expensive gravels. The end result is roads
that require very little maintenance, have very little dust
and overall were much cheaper to build than traditional
haul roads.
The roads at Syncrude have regular CAT 797 & 793, Komatsu
960, 930 & 830 haul trucks on their permanent haul roads
and operate 24 hours a day, so these roads experience
constant traffic. Visit http://www.cypherenvironmental.
com/en/resources/soil-stabilization/syncrude for details
on Syncrude from our website.
Unfortunately Syncrude has a policy that does not allow
pictures to be taken at their site, so we do not have pictures
to share, but attached are copies of two documents
relating to Syncrude that are offered as reference material.
1) Syncrude article
	This is an article written by Syncrude that discusses
the number of benefits they have witnessed through

Syncrude

http://www.syncrude.ca/

the introduction of EarthZyme to their haul roads.
The second page of this file shows the reduction in
rolling resistance that Syncrude has achieved through
the use of EarthZyme, and shows the added effect
of improved fuel efficiency of their haul trucks and
improved productivity as a result. The rolling resistance
results shown in this document were shared with us
by Syncrude; however they were shared in the form
of an internal report that we do not have approval
to share. Note that one picture has been included
in the article, and a sign can be seen that reads, “NO
Grading, EarthZyme Road”, which is a great example of
the limited maintenance that Syncrude needs on their
EarthZyme treated roads.
2) EarthZyme DCP Test – Syncrude June 15
	
Case study done on the initial EarthZyme
demonstration done on Sulphur Block Road in
September 2009. This case study shows great
results regarding the average CBR values of the
treated section of road, which was much higher
for the EarthZyme treated section, as opposed
to the untreated section with similar soils, and
even higher in fact than roads built with granular
materials. This proves the improved engineering
properties, and explains the better performance,
reduced dust levels and decision to proceed with
several other EarthZyme projects with Syncrude
since 2009.
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Syncrude

Canada
3) Kca Clay Grain Size
	
This chart shows the particle size analysis and
hydrometer results of the Kca clay that is available
for use in road building at the Syncrude Base Mine.
This is offered as an example of the poor engineering
properties that normally exist with these soils, and
serves as a great example of the improvements
EarthZyme has offered, considering the results of the
DCP tests supplied.

China
Shenhua did their first EarthZyme soil stabilization /
dust control application in August of 2013. Just a small
demonstration was done initially, however due to the
successful results, an additional 19.8 km of permanent
haul road was treated in the summer of 2014. Shenhua was
plagued with similar issues as Syncrude; all their overburden
was of high clay content and therefore a combined need
for stabilization for better haul road performance, and
dust control was desired. Now that the roads have been
treated with EarthZyme the mine has drastically reduced
their maintenance schedules and almost eliminated the
need to grade their roads. The Shenhua mine operates 24
hours a day and utilizes Komatsu 830 haul trucks.
A brief case study has been written about this application on
our website, please see http://www.cypherenvironmental.
com/en/resources/soil-stabilization/china.

Before

http://www.syncrude.ca/

Project details:
• The first road built with EarthZyme for Syncrude was
built in 2009 and is still in use today.
• All roads at Syncrude Base Mine are subjected to a
variety of heavy haul truck traffic, the largest of which
are CAT 797 (400 ton when empty) haul trucks
• To date approximately 350,000 cubic meters of soil
have been stabilized.

Shenhua Beidian Shengli Energy Co. Ltd

http://www.shenhuachina.com/cs/sh_china_en/index.html

While the website includes several pictures, please see
below for four pictures that have been chosen that
represent the end result of the EarthZyme treatment.
Project details
• The first demonstration road has now been is use for
approximately 28 months, the additional 19.8 km’s
have been is use for approximately 16 months and
counting.
• The roads are used by a variety of haul trucks, the
largest of which being Komatsu 830E model trucks,
weighing 250 tons when empty.
• Approximately 20.5 km of permanent haul roads
have been stabilized with EarthZyme.

After
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Grupo Mexico – Cananea

Mexico

http://www.gmexico.com/index.php

Grupo Mexico has utilized both the topical application
procedure and a mix-in approach to applying Dust Stop.
The use of Dust Stop for Grupo Mexico is a significant CSR
measure they have adopted, as the Buenavista Copper
mine owned by Grupo Mexico is located directly in the
town of Cananea, therefore reducing dust emissions was
of utmost concern for the mine to encourage continued
good community relations with the general population in
Cananea. Therefore due to the long term dust reductions
and environmentally friendly nature of Dust Stop, it was
chosen for use at the mine site to reduce dust emissions and
provide a better running surface, with less maintenance
requirements, on some of the permanent haul roads. The
Buenavista mine has a large fleet of CAT 797 & 793’s, as
well as Komatsu 960, 930 and 830 haul trucks, operates
24 hours a day, and is in a very arid climate and at 1500
meters in elevation, increasing the need for an effective
dust control solution.

Pictured below is the typical surface of the Grupo Mexico
Buenavista haul roads after the Dust Stop application, as
well as the performance seen after the product is applied,
resulting in extreme reductions in dust being produced.

Before Dust Stop

Application of Dust Stop

Project details
• The Dust Stop application has now lasted for 6 months
and counting on the permanent haul roads that have
been treated, even after the heavy monsoon season.
• The roads are subjected to a variety of haul truck
traffic, the largest of which being CAT 797 (400 tons)
and Komatsu 960E (450 tons) haul trucks.
• Approximately 2 km of permanent haul roads have
had Dust Stop applied.

After
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Nord Gold

Guinea, Africa

http://www.nordgold.com/operations/production/lefa/

Nord Gold operates the SMD Lefa Gold operation, around
700 km North-East of Conakry, the capital city of Guinea.
SMD Lefa has extensive experience using Dust Stop
on their permanent haul roads. The mine is located in
Guinea, West Africa, and is now being charged for water
consumption, and therefore the traditional practice of
watering their roads is no longer economically feasible.
SMD Lefa also uses Dust Stop on some access roads to
help minimize the mine’s impact on the community and
reduce the dust emissions being displaced from the road
to surrounding houses.

needs to implement on their road network and can run on
the roads sooner after rains.

Not only does SMD Lefa use Dust Stop to control dust, but
also recognizes it for its stabilization properties, as they get
better performance during the heavy rainy season that is
experienced in West Africa. These stabilization properties
reduce the maintenance requirements that the mine

• Dust Stop Powder has been used for these roads with
an approximate 4 month lifespan after application.
• The roads have been subjected to constant CAT 777
haul truck traffic.
• Approximately 20 km of roads have been treated.

Mali, Africa

We have not been supplied pictures of the project, but have
included a reference letter from the acting mine manager
back in 2012, who currently acts as the Public Relations
Manager for the mine. You can also see the reference
letter on our website: http://www.cypherenvironmental.
com/images/PDF/SMD%20Lefa%20Dust%20Stop.pdf.
Project details

Rand Gold

http://www.randgoldresources.com/loulo-gounkoto-mining-complex

The Rand Gold Gounkoto mine used EarthZyme as a
unique CSR related solution to help minimize the impact
of dust emissions on a village that was developed after
the building of their haul roads, connecting the Gounkoto
pit with the Loulo pit. The village of squatters moved to
the area after the government allowed them to freely dig
and pan for gold, however, it is built on both sides of the
Gounkoto haul road. Therefore EarthZyme was used to
stabilize the soil on the haul road, providing for reduced
maintenance requirements due to the improved stability,
and much less dust was created as a result.
He mine utilizes 65 ton haul trucks and on average the
road gets subjected to 4200 trucks a month, plus several
pickup trucks and other light domestic vehicles and heavy

equipment. The project is outlined in the case study
provided, including a reference letter and the CBR results
that were obtained a month after the application was
complete. Please see the pictures below, which include
a great visualization of how close the haul road is to the
village, nicely illustrating the CSR aspects of this project.
Project Details
• It has been two years since these roads have been in
use after the EarthZyme stabilization process.
• On average the roads are subjected to 4200 trucks
per month, weighing 65 tons each.
• 3 km of permanent haul roads have been stabilized
to date.

Note: Heavy amounts of dust on the roofs of the houses, showing why a dust control and CSR strategy was needed
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Mali, Africa

Rand Gold

http://www.randgoldresources.com/loulo-gounkoto-mining-complex

Finished Road

Mongolia

Tavantolgoi Coal Mine

http://norwestcorp.com/sites/norwest/files/first_large_scale_commercial_
mining_operation_in_tavan_jet_21sept2012_condensed.pdf

The Tavantolgoi Coal seam is located in the South Gobi
desert of Mongolia, one of the dustiest areas of the world. To
make matters worse, dust is not the only issue, but finding
quality road building materials are also of significant
concern. Some clay pockets were found in the region that
were available as borrow pits and therefore EarthZyme
offered a unique solution to build a high performance
haul road and help minimize dust issues. The mine built
25 km using EarthZyme in 2009 – 2011, the roads were
a part of a network of haul roads used to haul coal from
the South Gobi to Northern China. On average the roads
are subjected to a minimum of 200 haul trucks per day,
ranging from 40 – 160 tons. The roads have performed

extremely well since their construction, exhibiting less
maintenance requirements and significantly less dust.
Below are some pictures during construction and several
months after, showing no sign of dust, and a very hard and
consistent running surface.

Before

After

Project Details
• These roads have been in use since June of 2009
• The roads are subjected to on average about 200
trucks per day weighing 40 – 160 tons.
• 25 km of permanent haul roads hauling coal from the
Gobi Desert into Inner Mongolia, China.
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Colombia

Mina Yerabuena

Mina Yerabuena, owned by Consorcio Minero Unido
CMU has applied both EarthZyme and Dust Stop to their
permanent haul roads, with success in both applications.
While both products offer complimentary benefits,
EarthZyme providing stabilization as a primary target,
and dust control as a side effect, and Dust Stop providing
dust control as the primary target, with stabilization as a
side effect, the mine decided to try them both to view the
impact on their permanent haul roads. Mina Yerbuena uses
CAT 793 haul trucks, and is happy with the performance of
both Dust Stop and EarthZyme for the performance seen
after the treated roads were opened to regular traffic and
abuse for the weather, which averaged 360 trucks per day
during a 24 hour operating period. The roads have been

subjected to heavy rainfall and periods of dry weather,
which is referenced in the attached reference letter.

During Application of EarthZyme

After Application of EarthZyme

Project Details
• The road was built in 2007 and remained operational
until 2009 when the mine changed to a conveyor
system to transport their coal.
• The road had been subjected to CAT 793 haul trucks,
weighing 250 tons when empty.
• This was a smaller project with only approximately
300 m3 of soil being stabilized. A similar application
was done with Dust Stop Powder, providing
satisfactory results.

After
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Canada
Agnico Eagle Mines Limited began using the DSP (Dust
Stop Powder) version of Dust Stop back in 2008. The highly
concentrated powder version was desirable to the Agnico
Eagle Meadowbank Mine because it is located in the
Kivalliq region of Nunavut, about 300 km West of Hudson
Bay and 110 km North of the small town of Baker Lake.
Therefore Meadowbank is located in an extremely isolated
area. As a result, the mine has to either bring the product in
by barge and road in the summer time, or fly the product
in during the winter, as no road or rail access exists to
connect the mine to the rest of Canada. Therefore not only
the cost-effectiveness and environmental properties were
important, but also the concentrated formula, that allowed
for savings in shipping costs to the remote location.
Agnico used the product on some haul roads, access roads
and on the tarmac connecting to their runway, where
several flights come in per week in order to deliver supplies

Aginco Eagle Mines Ltd.

http://www.agnicoeagle.com/en/Pages/default.aspx

and personnel to the mine. Cypher has filled orders for
several container loads for Agnico and is proud to be one
of the only products to be approved for use at the mine
and in the territory in general. Please see the attached
reference by Agnico discussing their positive experiences
and preference for Dust Stop.
Project Details
• Dust Stop Powder was used and provided dust control
results throughout the season of approximately 3 – 4
months. There is a short season in Northern Canada
due to the long winter months.
• Traffic ranged from CAT 777 haul trucks, weighting
100 tons, to airplanes as seen above.
• Approximately 100,000 m2 – 120,000 m2 of surface
area including the tarmac, haul roads and access
roads were covered.

Before

After
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Teck Resources

Chile

https://www.teck.com/

Dust Stop Cold has been applied in Chile for Teck Resources,
Quebrada Blanca mine site, for the use road stabilization
and dust abatement. The product is being used on all
mine camp roads and access roads and is performing well,
even in the extreme, desert like conditions. Quebrada
Blanca is at an extreme height (5,000 meters of altitude),
so it was important for the mine to choose a solution that
was effective in cold weather and in such dry conditions.

mine, and was applied several times per day. See below for
pictures of Dust Stop being applied.
Project Details
• Applications at Teck have been transpiring since
December, 2014. The product is applied monthly
to combat the significant fugitive dust being
blown on to the rpad from the surrounding desert
that is untreated.
• Mostly access roads are treated with light domestic
vehicles and the odd heavier service trucks.
• Approximately 7 km are being treated.

Dust Stop has performed well to date and not only has
resulted in the effective removal of dust, but is also
providing significant water savings, as previously water
was the only effective solution that was available to the

Additional Reference Attachments
•
•
•
•

Syncrude EarthZyme Story
Syncrude EarthZyme DCP Test
KC Clays Grain Size
Mina Yerbabuena Letter of Certification

•
•
•
•

Mali Mining Haul Road Project Results
Crew Gold Reference Letter
Agnico Eagle Reference Letter
Shenhua Reference Letter
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EARTHZYME ALLEVIATES
GRAVEL SHORTAGE
Story by Stephanie Hackett - Photo by Bob Nyers

When Base Plant Projects realized Syncrude’s road building material was in short supply,
they teamed with Mildred Lake Mining to seek a solution.
“We knew it was a viable technology,
but we didn’t know if the construction
and application would work.”
-- Angus Munro
The heavy equipment
operators in the North Mine
have compared the road using
EarthZyme to a paved highway.

“A few years ago we realized our
current sand and gravel resource we
need for road construction would
soon be in short supply,” said Jovan
Radmanovic with Base Plant Projects.
We have to extend the mining roads
and build new ones every year to
sustain budgeted productivity and
maximize available time of the heavy
hauler fleet. These roads have to be 40
metres wide and able to support the
biggest trucks in the world.”
Together, they looked at several
options. “The obvious solution was to
continue using gravel and start hauling
it from public granular pits, but after
looking into this, we realized they are
30 kilometres away and would require
the use of smaller trucks to transport,
which would significantly increase
the cost of getting the material to site,”
said Jovan.
However, a more economical
solution was found utilizing the
clay that is prevalent throughout
the North Mine. “When mixed with
clay and water, EarthZyme changes
the properties of clay, resulting in a
substance similar to rock,” said Jovan.
“We encounter clay every day in our
mines, so we saw the potential.”
In 2009, a test section was built by
Mine Operations and the product was

applied to one-half width of the roads
to see how it would perform. “It was
tested first on a low-traffic haul road
at the Mildred Lake site,” said Jovan.
“Trucks capable of carrying 380 tons
used on this road and the test were
showing promising results. There were
no cracks in the road.”
In fact, the EarthZyme worked so
well that it was tested on a larger scale
in 2010.
“We built an entire road, in 2010,
using EarthZyme instead of just a
300-metre section,” said Angus Munro,
operations support with the project.
“We knew it was a viable technology,
but we didn’t know if the construction
and application would work.”
Although the use of gravel was
almost completely eliminated on this
road and replaced with a mixture of
clay, EarthZyme and water, there were
some issues to work out.
“We soon realized weather can
adversely affect the construction of
the EarthZyme road,” said Angus.
“The product doesn’t set well in cold
weather and rain. It cures best in warm
weather.”
An intensive review was completed
in 2010, with learnings applied
the next year. Base Plant Projects
construction specialist George Clark

played a significant role said Jovan.
“George supervised the contractors,
ensuring the road was built properly.
There were a lot of unknowns and
learnings we were going through and
George provided a lot of feedback and
guidance.”
“We learned that the design,
equipment used, and time of year
we built roads, all affect its quality,”
said Ken Bell with Mildred Lake
Operations Support.
The objectives for 2011 were to
select the right equipment, improve
road design and lower the costs.
“The biggest and best road built
since starting this project W4 access
road. We fully expect it to be in
service for many years,” said Brayden
Kijewski, operations support with the
project.
Heavy hauler operators in the
North Mine say that it performs better
and is harder than conventional roads.
“It’s a lot smoother and easier to travel
on -- similar to driving on pavement,”
said Angus.
In 2012, all haul roads in the North
Mine will be built using EarthZyme.
About two to three kilometres of
new haul road in the North Mine is
built each year.

SUSTAINABLE
SOLUTIONS

Syncrude
Syncrude Canada Ltd. is one of the largest producers of crude oil from the oils sands in Canada. Based in Fort McMurray, Alberta,
Canada, Syncrude’s current capacity allows them to supply 15% of Canada’s petroleum requirements. In 2011, Syncrude
produced 105.3 million barrels of Syncrude Crude Oil.

Benefits of EarthZyme Application at Syncrude Mine Sites
Reduces Rolling Resistance
EarthZyme has proven to reduce the
rolling resistance of a haul road from
7% to 2.7%, a reduction of 61%.
Referencing the chart below, this
produces a reduction in fuel cost of
90% and an increase in haul fleet
productivity of 35%.

Reduction of Materials Costs
EarthZyme reduces material costs
by utilizing high clay content soils,
which are not normally considered
quality road building materials,
and allows for the reduction or
elimination of gravel when building
a high quality road.

EarthZyme

Reduction of Maintenance
Requirements
EarthZyme treated roads result in
reduced maintenance requirements due
to the improved engineering properties
achieved through the increase in density
after treatment, which results in an
increase in CBR and a reduction in
permeability and swell.

Without EarthZyme

Relationship between rolling resistance and increased fuel consumption and decreased haul fleet productivity.
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Executive Summary

In the fall of 2009, a 250m x 20m test section (one lane) of the Sulfur Block Road was treated
with EarthZyme soil stabilization product to a depth of 25 cm. During June 8-9 2010, a test was
carried out by Cypher using a Dynamic Cone Penetrometer (DCP). Using the DCP, the treated
area was compared to the adjacent untreated lane, as well as a gravel haul road. The results of
this study showed that the EarthZyme treated section was significantly more consistent in shear
strength than the untreated section and the gravel road. Additionally, the average CBR was
higher on the EarthZyme treated road than the untreated section and the gravel road. From
these results, it is recommended that Syncrude continue with a full haul road construction using
EarthZyme to evaluate the product in a real-world scenario.
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Scope of Work
Using the DCP testing instrument, Cypher West compared the shear strength of a gravel haul
road, the treated EarthZyme section, and the untreated section adjacent to the EarthZyme
section. The test was intended for comparison purposes only; any estimated CBR values should
be used with discretion and should not be used for engineering purposes.

Testing Method
The Dynamic Cone Penetrometer is a standardized instrument that is widely used for measuring
the in-situ shear strength of granular materials and particularly subgrade soil for road
construction. The apparatus consists of a steel rod fixed with a 20mm diameter 60 degree
hardened steel cone tip and an 8 kilogram sliding hammer with a drop height of 575mm. The
testing procedure is rapid compared with other procedures, it is relatively non-destructive,
offers a strength-depth profile, and is cost-effective. The disadvantage of the DCP instrument is
that accuracy decreases in high strength and coarse aggregate soils.
The results from the DCP test can be correlated to a California Bearing Ratio (CBR) value. There
is considerable literature which has validated and improved the correlation between DPI
(Dynamic Penetration Index, mm/blow) and CBR values. There are several widely accepted
relationships between DPI and CBR; the following equations are used frequently around the
world for estimating CBR values:
Kleyn1

LogCBR = 2.438 – 1.065*LogDPI

(1)

Livneh2

LogCBR = 2.14 – 0.69*(LogDPI)1.5

(2)

US Army3

LogCBR = 2.465 – 1.12LogDPI

(3)

For DPI > 2

CBR = 410*(DPI)-1.27

(4a)

For DPI < 2

CBR = (66.66*DPI2) – (330*DPI) + 563.33

(4b)

South Africa4

In the following chart, these relationships are plotted for a range of DPI values. It can be seen
that the relationships diverge for very small DPI values, but converge well at the DPI value of 3
mm/blow. The Livneh (2) relationship is the most conservative for smaller DPI values; therefore
this relationship will be used in the data analysis.
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Observations and Results
Some of the initial observations included:
EarthZyme Road:
-

Consistently flat with no potholes, ruts, or water accumulation
Smooth running surface
Minimal deflection from haul trucks

Untreated road adjacent to EarthZyme section:
-

Undulated road surface
Settled water in low spots
Deflection was noticeable from haul trucks
Cracking in road surface

Gravel road (#702 & N. Mine Expressway):
-

-

Undulated road surface
Considerable amount of road gravel was scraped into berm
Road had extremely hard spots, but also very soft spots with loose material
Cracking in road surface

Testing procedure
DCP testing was carried out at least four meters from the berm towards the center of the road
and the interval between each test was approximately 10-20 meters. Proper procedure for using
DCP instrument was carried out to ensure consistency. Conditions were dry for duration of test.
Summary of test results
Results show that the EarthZyme treated section is significantly more consistent in shear
strength than the untreated road and gravel roads. The following charts highlight the results of
the DCP testing. It can be seen that the average strength of the EarthZyme treated road is
higher than the untreated road and the gravel roads. The range of values is substantially lower
for the EarthZyme tests when compared with the untreated section and the gravel roads.
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Table 1: Comparison of test results

Consistency of test results
In Figure 2 the results of each test are compared. It can be seen that the estimated CBR values
of the EarthZyme road remains relatively consistent compared to the untreated conventional
road and gravel roads. The range of estimated CBR values for each road can be seen in Table 1.
Figures 3 and 4 show the DPI and CBR values at their recorded depths. These charts show that
the data is not skewed from variations in shear strength with increasing depth. The EarthZyme
treated road shows a consistent, narrow range of values for increasing depth. The untreated
conventional road and the gravel roads show a consistently high range of values for increasing
depth.
Limitations of test results
The tests were usually limited to a depth of 200 mm, due to the difficulty of removing the
instrument and time limitations. During testing it was seen that shear strength remained
relatively constant with increasing depth (this can be seen from Figures 3 and 4). Therefore, it
was decided that a wider sample of test data was preferred over deeper tests.
The correlation of DPI to CBR decreases in accuracy for DPI values less than 3mm/blow. The
conservative Livneh relationship was used in order to avoid over estimation of CBR, but the CBR
values could be higher based on other accepted relationships.
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Conclusions and Recommendations
From the results, it can be concluded that the EarthZyme treated road is considerably more
consistent in shear strength than the adjacent untreated road, as well as the tested gravel roads
(#702 and North Mine Expressway). It is speculated that the inconsistencies in shear strength of
the untreated section and the gravel roads contribute to the surface undulations of these roads.
These same undulations were not observed on the EarthZyme treated section. It can be
assumed from the test results that the consistency in shear strength achieved through arthzyme
treatment has prevented undulations from forming.
These test results provide an explanation for the observable consistency of the EarthZyme road;
however, construction and monitoring a full haul road will be the true test for determining if
EarthZyme suits the needs of Syncrude.
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Results from Mining Haul Road Project in Mali, Africa (Nov. 2013):

A stabilization project was carried out at the Randgold Somilo site on the haul road connecting
the Gounkoto and Loulo mines. EarthZyme was used to stabilize the road to a 20 cm depth, treating the
in-situ soil. On an average month, 4200 trucks weighing 65 tons each use the haul road and after one
month of operation, Randgold reported the following test results. CBR data from the road was collected
before and after treatment with EarthZyme (Table V and Figure III). Samples were taken from both lanes
of the road, lane “A” being the lane the empty trucks travel on and lane “B” the one the loaded trucks
travel on. As shown below there was a combined CBR improvement of 159.91%.

Table 1 – CBR Data from EZ treated mining road in Mali, Africa

CBR% No EZ

Test #

Lane A

CBR% With EZ

Lane B

Lane A

Lane B

1

48.00

75.00

125.62

140.96

2

55.11

51.43

160.61

102.15

3

53.00

44.06

129.33

162.35

4

55.00

42.67

147.42

119.16

5

53.44

68.44

126.33

109.94

6

182.09

107.04

7

182.09

186.35

Mean

52.91

56.32

150.50

132.56

Var.

6.72

171.33

537.02

874.12

Std Dev.

2.59

13.09

23.17

29.57

184.45%

135.38%

Improvement in CBR
Combine CBR Improvement

159.91%

*Lane A: Empty trucks lane
Lane B: Loaded trucks lane
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Comparison of CBR% - No EZ and with EZ
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Figure 1 – Comparison of treated and untreated CBR in Mali, Africa

On the following page is a letter of recommendation that was sent to our distributor in Mali
from the Site Manager of the mine stating that the results observed on the EarthZyme treated road has
exceeded their expectations.
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Letter of Recommendation from SFTP Mining (Verdoes, 2013):
“To Whom it May Concern,
This letter serves to confirm that Enviromax Innovations from Johannesburg South Africa, distributors of
Cypher Environmental Ltd in Canada, conducted a soil stabilisation project with SFTP and Rand Gold on
the Gounkoto haul road at Gounkoto Mine in Mali.
We treated a one kilometre section of road in November 2013. To date, the treated road has exceeded
all expectations.
The purpose of the project was to reduce dust emissions and to improve road conditions. See pictures
below, taken on 05.12.2013:

On the close up picture you see that the stones in the laterite are bonded with the fines and not coming
lose what you see is as hard as concrete, this part was done about 4 weeks ago and since then 3500
trucks with a total weight of 65 ton has passed without losing stones, there is very little dust coming
from the road.
The treated road is a lot smoother and easier to drive on, similar to driving on a paved road.
The treatment of this road with Earthzyme has given me a far better result than expected.

Martin Verdoes
Site Manager”

Cypher Environmental Ltd.
1149 St. Matthews Avenue
www.cypherenvironmental.com
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23 May, 2012

Dear Mr. Burns,
Re:

Dust Stop

Recently we tried the Dust Stop on our site at the Lefa Gold mine in Guinea West Africa. The results
obtained were very satisfactory for us and have brought us to the conclusion that we will introduce
Dust Stop on all of our haul roads. With the recent taxes being imposed by the Guinea Government
on water usage this makes this even more attractive for our site to introduce in as a process.
We had a recent visit from the head office in Moscow and discussed the results obtained with Dust
Stop. It was perceived as a definite cost savings and definite improvement idea for our production.
Treating our roads would permit us to get going much sooner after heavy rain due to the fact that its
stabilizing effect would allow us to maintain the proper profiling and allow rain water to run off.
Quicker drying would occur, resulting in increase production.
We are presently looking at completing our mixing tank to allow for a more efficient and effective
means of applying Dust Stop throughout the vast areas needing treatment.
I would also like to confirm that I will be travelling to Canada in early June and will be able to attend
the MassMine Conference in Sudbury Ontario as per your invitation to discuss further on your full
product range.
Please feel free to use this letter as reference if you so wish.
We look forward in doing business with your company.
Best Regards

Mr. Mike Proulx, Acting Mine Manager
SMD Lefa Gold
Guinea, West Africa
00224 62 35 11 27
michel.proulx@smdlefa.com
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DUST SUPPRESSION PROTOCOL
DATE: July 08, 2008
RE:

Dust Suppression Protocol for the Meadowbank Gold Mine Site
Roads and for the All Weather Access Road to Baker Lake

AEM is required under its Project Approvals from the Nunavut Impact Review Board to employ
environmentally protective techniques to suppress any surface road dust (NIRB Project
Certificate Condition #74). The objective of this Dust Suppression Protocol is to set out the
operational procedures that are to be employed at the Meadowbank Project to achieve this
requirement both on the mine site roads and along the all weather access road to Baker Lake.
Dust is a concern from an environmental, safety and operational cost perspective:
Environmental Concern Physical and chemical stresses are commonly found associated with gravel roads in tundra
environments. Meadowbank is no exception and dust generated by vehicle activity along the
roads is transferred by wind onto the surrounding tundra where it is deposited onto the
vegetation. The accumulation of chemically inert dust can have physicals effects on leaf
surfaces and on leaf physiology. Dust has a shading effect which reduces the amount of
photosynthesis and increases the leaf temperature through incident solar radiation being absorbed
by the dust, thus increasing the transpiration rate. Adverse impacts might occur on the wildlife
that depend upon the vegetation as a food source. Dust carried off the roads eventually washes
off into the local water bodies adding contaminants into the water adversely impacting water
quality and the health of aquatic species that rely on the water;
Safety Concern – Dust generated by vehicle activity along the roads is typically fine sized
particles of rock and overburden and can affect visibility along the roads, increasing the risk of
vehicle accidents. These fine particles can be inhaled by people potentially causing adverse
health effects especially for people with prior respiratory problems.
Operational Cost Concern – Dust is also inhaled by the engines of the vehicles travelling along
the roads. While the engines are equipped with air filters the finer sized mineral dust particles
can past through these filters getting into the engine causing premature scouring and wear on the
pistons and other moving components thereby shortening the life of the engine. Unsuppressed
road dust will result in rapid clogging of the air filters on the vehicles diminishing engine
performance and increasing both the maintenance cost for these vehicles and the amount of time
the vehicles are out of service for maintenance.
The Meadowbank Project will employ the following protocol to suppress road dust on both the
mine site roads and on the all weather access road to Baker Lake.
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Meadowbank Mine Site Roads
When significant dust is visible along the Meadowbank mine site roads the Mine Superintendent
will direct the mine operations team to initiate dust suppression activity. The measurement of
what constitutes “significant dust levels” is left to the professional judgment of the mine
superintendent but the following guidance is offered:



Dust that is visibly being carried as a “cloud” off the roadway should be considered
significant;
Dust that is visible as a cloud from a distance of over 500 meters should be considered
significant;

Dust suppression on the Meadowbank mine site will typically be achieved by wetting of the road
surfaces using a water truck that sprays the road surface using a distribution header or spray bar
arrangement. The rate of water application should be enough to suppress dust but not sufficient
to allow water to puddle or pool on the road surface. The source of water to be used for dust
suppression must be environmentally acceptable. In other words contaminated water is not to be
used for dust suppression as otherwise this contamination would be spread across the mine site.
The source of water should be cleared through the Meadowbank environmental coordinator who
will ensure that the quality of water being used for dust suppression meets all water quality
requirements for discharge under the mine’s water use licenses and land use permits. The
frequency or rate of water application will vary depending upon the prevailing site conditions
and must be left to the discretion of the Mine Superintendent. For example a dry windy day will
require a more frequent water application than a cool wind less day. The frequency and
application rate should be sufficient to prevent significant dust generation.
Typically at the mine site there will a scheduled operator on a water truck assigned to suppress
dust on as required basis.
All Weather Access Road to Baker Lake
When significant dust is visible along the All Weather Access Road to Baker Lake the Mine
Security Officer will arrange for the road maintenance team to initiate dust suppression
activity. The measurement of what constitutes “significant dust levels” is left to the
professional judgment of the Mine’s Security Officer but the following guidance is offered:



Dust that is visibly being carried as a “cloud” off the roadway should be considered
significant;
Dust that is visible as a cloud from a distance of over 500 meters should be considered
significant;

Dust suppression will typically be achieved by wetting of the road surfaces using a water truck
that sprays the road surface using a distribution header or spray bar arrangement. The rate of
water application should be enough to suppress dust but not sufficient to allow water to puddle or
pool on the road surface. The source of water to be used for dust suppression must be
environmentally acceptable. In other words contaminated water is not to be used for dust
suppression as otherwise this contamination would be spread across the mine site. The source of
2
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water should be cleared through the Meadowbank environmental coordinator who will ensure
that the quality of water being used for dust suppression meets all water quality requirements for
discharge under the mine’s water use licenses and land use permits. The frequency or rate of
water application will vary depending upon the prevailing site conditions and must be left to the
discretion of the Security Officer.
GN Dust Suppression Guidelines
The Nunavut Department of Environment has an Environmental Guideline for Dust Suppression
(January 2002). A copy of the Guideline is attached to this protocol as Appendix B. This
guideline sets out the procedures to be followed to obtain authorization to use a chemical
suppressant on roads in Nunavut. It should be noted that used oil must not be used as a dust
suppressant/road stabilizing product or be added to other dust suppression products in Nunavut.
Currently there are three approved dust suppression products for use in Nunavut: calcium
chloride, Bunker C and DL10. However AEM has chosen to outlaw the use of Bunker C as a
dust suppression agent at the Meadowbank site for environmental reasons. While calcium
chloride is an approved dust suppressant it should be noted that AEM will not allow this product
to be used at Meadowbank unless there is an emergency requirement and then only under the
direction of the Environmental Coordinator. Environment Canada has classified calcium chloride
as a toxic substance as it contributes chlorides to receiving waters. While use of calcium chloride
has not yet been disallowed in Nunavut, its use should not be wide spread and must be
considered at Meadowbank on a case by case basis with its use restricted to emergency
conditions only and in areas where the calcium chloride will not drain into nearby lakes or
streams.
Use of Chemical Dust Suppressants
Use of approved dust suppression agents on the all weather access road will be allowed.
Currently AEM has sought and received approval from the GN DoE for the following chemical
dust suppressants:


DUST – STOP supplied by Cypher Ltd. Of Winnipeg

The manufacturers suggested protocol for the application of DUST – STOP is attached to this
protocol as Appendix A. The suggested application rate is1 lb per 2 square meters. Consequently
DUST STOP is an expensive dust suppressant and its use will be limited to critical areas only.
For example one application to the entire access road would require approximately 100 tonnes of
DUST STOP at a cost of approximately $100K. Consequently it is recommended that this
product only be used a key areas such as approaching blind hills, key corners, near water
crossings or in areas of high dust generation.
Dust Stop is made of two primary constituents, a mineral based component and a starch based
polymer derivative. Most of the efficacy of the product is derived from the polymer derivative
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(totally non-toxic and is actually food grade) which forms a cross linking chain once hydrated.
The mineral based component does however hold up to 120% of its own weight in moisture;
therefore it allows the product to stay effective also in long dry-spells. The polymer reacts so
quickly with water that if it was added to water alone the product would gel up so fast that it
would be impossible to hydrate all of the polymer. Therefore the mineral is added to act as a
filler between the polymer particles thus allowing more of the polymer to become hydrated
during the initial wetting and allows for the solution (Dust Stop/water mix) to not gel up and be
easy applied/extruded via the water truck.
Once applied the polymer derivative not only grabs on to the mineral component in the product,
but also bonds to the soil/road it's applied to. However rarely does all the polymer get hydrated
during the initial mixing/watering/application process even with the mineral filler added.
Therefore during rain fall, the remaining residual polymer that is still in solid form can/will
become hydrated and thus the product does not wash away in the rain (it's like it rejuvenates the
residual product that's already been hydrated on the road). However one point to note is that it
should not be applied during rain because you do not want the product to run off before it
cures/dries on the road.
The product is available in 50 lb. bags for ease of application as well as in 1 tone totes if
required.
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Appendix A
DUST STOP Application Protocol
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DUST STOP APPLICATION PROTOCOL
The following protocol discusses the application of Cypher Environmental Ltd.’s dust
control product referred to as “Dust Stop”. While Dust Stop is used mainly as a dust
control product on roads, it is also very successful at controlling the dust and erosion of
many other surfaces in a variety of alternate applications. This document however will
be concerned mainly with the application of Dust Stop on unpaved roads and will take
you through a step-by-step process regarding the proper application of Dust Stop in road
based applications.
Since applying Dust Stop in road-based situations calls for topical applications, this
protocol will discuss the application of the product to the road via a water truck. To apply
Dust Stop topically all that is required is a water truck, however the water truck needs to
be equipped with an agitator or re-circulating pump (for more information on pumps
please scroll to the bottom of this document) to help thoroughly blend the product and
water. Please see below for instructions on how to apply Dust Stop for dust control of
unsealed secondary roads.

TOPICAL APPLICATION
The typical dilution rate of the product is 1 lb. Dust Stop per 1 US gallon of water for a
topical application and the typical application rate of Dust Stop should be 1 lb. of product
per 2 square meters of treatment/surface area. Therefore 1 gallon of diluted product treats
2 meters squared of treatment/surface area. However you may have to alter this to suit
your application equipment or other variables. When applying Dust Stop in a topical
application please follow the steps outlined below:
1) The first step is to calculate the area that will be covered by the Dust Stop application.
To do so you will need to measure the length and the width of the road. Multiply the
length by the width of the road to find out the total area that will be treated.


For example, if your road is 7 meters wide by 1000 meters (1 km.) in length, the
total treatment area will be 7000 square meters.

2) Using the example above we can now calculate how much Dust Stop is required. For
an application of 7000 square meters, use the typical application rates described
above to calculate the amount of product required. The amount of product required is
the entire surface area to be treated divided by the typical application rate (1 lb. Dust
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Stop per 2 square meters) of the product. Remember that the product is applied
topically with water and that 1 gallon of water is used every 2 square meters.
Therefore if calculating the treatment area in square meters, the amount of gallons of
water required to apply Dust Stop would be the total treatment/surface area divided
by 2, and the amount of Dust Stop required would also be the total treatment/surface
area divided by 2.




7000 square meters / 2 (gallons per square meter) = 3500 gallons of water
7000 square meters / 2 (lbs. of Dust Stop per square meter) = 3500 lbs. of Dust
Stop
Therefore for the above application you will require 3500 lbs. of Dust Stop and
3500 gallons of water to treat the required 7000 square meters.

3) Using the figures above and considering the volume of water that your water tank can
hold, calculate the least number of fills of the water tank that will be required to
disperse the product as discussed above (1 gallon of diluted product per 2 square
meters). We will continue with the example we have previously been working with
and will now state that the water tank we are using can hold up to 3000 gallons.






The water tank holds 3000 gallons
Fill the tank up to 2000 gallons (or as close to this level as possible)
Turn the agitator or re-circulating pump on
Slowly pour the product (2000 lbs.) into the inlet at the top of the tank and let mix
Apply to road once mixed thoroughly

4) Always fill the water tank with water prior to the addition of the Dust Stop. The water
truck should not be filled directly to the top to make sure there is sufficient room for
the product to be mixed in. Turn on the agitator or re-circulating pump and begin
mixing the product and water directly in the water tank. Mix the Dust Stop and water
as per the figures discussed above (1 lb. Dust Stop per 1 US gallon of water). Leave
the agitator or re-circulating pump on the entire time you are mixing the product. It’s
important that you also have some agitation or re-circulation going on while applying
the product. Once all the product has been mixed with the water in the water tank it is
ready to be applied immediately (but should be allowed to mix for at least 5 - 10
minutes or as much time as required). For the example discussed above use the
following figures:







Add 2000 lbs. of Dust Stop to the 2000 gallons of water
Apply the diluted product mentioned above to the desired surface area on the
road.
Repeat the steps mentioned above to complete the 1 km of road being treated.
So far 4000 square meters have been treated, therefore there are a remaining 3000
square meters left to treat of the 7000 square meters in total.
Add 1500 gallons of water to the water truck followed by 1500 lbs. of Dust Stop.
Mix and apply.
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5) Let the Dust Stop and water mixture mix in the water tank for at least 5 - 10 minutes
before applying. All the product in the tank needs to be dispersed onto the premeasured treatment area until the water tank has emptied its entire load. The amount
of passes this will encompass will vary slightly depending on the water tank used.
Start making passes with the water truck in the center of the road. Work from the
center of the road outwards on both sides until the entire surface area has been
treated. Continue making passes on the pre-determined area until the water tank has
discharged its entire load. Although the edges and the shoulders of the road should be
treated as well, the center of the road should be thoroughly covered because it will
experience higher volumes of traffic. Remember to keep the re-circulating pump or
agitator on during the entire application if possible to get a better-mixed product.
6) For topical applications traffic should remain off the road for as long as possible after
the product’s application. The length of time will depend on the weather and soil
conditions. Traffic can drive on the road immediately after/during applications but it
is not recommended because if the product is still wet small amounts can stick to the
tires. A good estimate is to let the product dry on the road for approximately one hour
(give or take), however if required traffic can continue to use the road during the
product’s application. Another option is to apply Dust Stop one lane at a time, leaving
the other lane open to traffic.
*Drying times can vary significantly depending on climatic conditions.
The application rate discussed above has been a popular rate in the past. However
some variances may be required due to the equipment being used, soil types or
variances in the type of application being attempted.
** In many cases Dust Stop can be applied at a weaker application rate than
described above and will still be very effective. In order to apply Dust Stop at a
lesser strength, all that is required is to dilute the product in a higher concentration
of water. Therefore once applied you will effectively be applying the product over a
larger surface area, thus making the application even more cost-effective. Dust Stop
should not be applied if rain is forecast within 12 – 24 hours.
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See below for additional information regarding pumps.

ADDITIONAL PUMP INFORMATION
The pump below is an example of one that can be used. A 3-inch pump inlet is desired, as
it will move sufficient volumes of mixture to speed up the process of mixing at the
application site. This pump can be fixed and mounted to a fabricated pedestal at or near
the tank dump or discharge outlet, and then a discharge hose can be affixed to the pump
discharge to the plumbed filler pipe or into the gravity feed opening at the top of the tank.
Example of recommended pump:

Pump, Self Prime, 8 HP
















Solids Pump
Tank Capacity - 4 Quarts
Impeller Cast Iron
Maximum head 100 Feet
Maximum Diameter Solids 3/4 Inch
NPT Port 3 Inches
Volute/Wear Plate Cast Iron
Roll Bar Frame Steel
Mechanical Seal Buna/Stainless Steel
Casing Adapter Aluminum
Driver Briggs and Stratton Intek 8 HP Engine (or equal)
Flow @ 10 Feet of Head 18000 GPH, @ 20 Feet of Head 16740 GPH, @ 40 Feet of
Head 14220 GPH, @ 60 Feet of Head 10,980 GPH
Length 27 1/4 Inches, Height 23 Inches, Width 21 1/4 Inches

The pump information shown above serves merely as an example. Any similar locally
available equipment is also acceptable.

The above protocol is supplied by Cypher Environmental Ltd. to be used as a guideline only. The
information contained in this protocol has been compiled as a result of the methods used during
past successful Dust Stop applications. Successful application methods and techniques are not
limited to the guidelines listed above and the actual method used during the application of the

4

Agnico Eagle Mines Ltd. – Meadowbank Division
Dust Suppression Protocol for Roads
June 2008

product should be determined on a per project basis by the foreman in charge of the application.
Dust Stop should only be used in compliance with all provincial/state and local regulations. Results
may vary when applied to different soil types and variances in the application methods and amounts
may be required to suit these variances accordingly.
Copyright – Cypher Environmental Ltd.
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Appendix B
Nunavut Department of Environment Environmental Guideline for Dust
Suppression

1

ENVIRONMENTAL GUIDELINE
FOR
Dust suppression

Department of Sustainable Development
Environmental Protection Service

GUIDELINE: DUST SUPPRESSION
AS AMENDED BY:

USE OF GUIDELINE
A guideline is not law and is therefore not enforceable. It does however, assist an inspector
to determine what action(s) may be required of him. Paragraph 2.2(c) of the Environmental
Protection Act allows the Minister to develop co-ordinate and administer guidelines. The Act
[subsection 5(1)] makes it an offence to discharge a contaminant into the environment,
subject to some exceptions [subsection 5(3)]. When a discharge occurs and it is
inconsistent with the guideline, the discharge is considered an unacceptable risk. The
inspector may then consider issuing an order or laying an Information.
A guideline allows for some leniency in applying the law. A court would probably be inclined
to consider the application of a guideline favorably because the public is aware of the
standards they are expected to meet.

This Guideline is not law.
It is prepared by Environmental Protection Service,
Department of Sustainable Development
Government of the Nunavut
January, 2002
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GUIDELINE FOR DUST SUPPRESSION
1 Introduction
The purpose of this guideline is to make you aware of the procedures you must follow before
applying a dust suppressant in Nunavut. The Department of Sustainable Development,
Environmental Protection Service, (EPS) has currently approved three dust suppressants for use in
Nunavut. The publication provides guidance for applying these products and a process for
approving other dust suppression products.
Section 2.2 of the Environmental Protection Act gives the Minister of Sustainable Development the
authority to develop, co-ordinate and administer these guidelines (see appendix A).

1.1 Definitions
Approved
Product

A product approved by EPS for dust suppression.

Leachate Test

Leachate Extraction Procedure - Canadian General Standards Board (CGSB)
#164-GP-1-MP (or as amended) or equivalent.

PCB

Polychlorinated biphenyl.

Roadway

The traveled surface of a road, from shoulder to shoulder; it does not include
the side slopes or ditches.

Set

The point at which the product becomes stable, according to the manufacturer’s
specifications.

Used Oil

Any oil from an industrial or non-industrial source that has become unsuitable
for its intended purpose due to the presence of impurities or the loss of original
properties.

1.2 Why are dust suppressants used?
Reasons for using dust suppressants include:
Safety

Untreated roads may lead to more accidents. Accident potential is increased
due to loss of visibility.

Health

Dust particles may become a health hazard when they become trapped in the
lungs.

Vegetation Large amounts of dust may induce changes in vegetation due to increased heat
absorption and decreased transpiration.
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Aquatic
Resources

High levels of dustfall into aquatic systems may adversely affect aquatic plants
and fish that are not adapted to high levels of sedimentation.

Aesthetics

Dust produces an immediate visual impact that may affect residents who live
near dust prone roads.

Road
Maintenance
Costs

Treated roads can lower road maintenance costs by reducing general loss and
blading time.

An Ambient Air Quality Guideline established under the Environmental Protection Act sets standards
respecting the maximum desirable levels of dust in ambient air in the NWT/Nunavut. Measured as
total suspended particulate (TSP), the standards for dust over 24 hours are 120 micrograms per
cubic metre (µg/m3) and averaged over a year are 60 µg/m3. These standards apply to the whole of
the NWT/Nunavut. They define the long term goal for air quality to protect unpolluted parts of the
Territories and for the continuing development of control options in polluted areas.

1.3 Roles and Responsibilities
Although the Environmental Protection Act does not require permits for the application of dust
suppressants in Nunavut, all suppressants must first be approved by EPS. While general conditions
are provided for approved dust suppressants, additional conditions may be required on a case by
case basis.
The responsible party, being the landowner, road authority or municipal authority, must make
provisions to notify the public and contact the Department of Sustainable Development before
applying suppressants. The responsible party must also verify that the products are approved for
use and properly applied by the applicator. If the product migrates from the roadway and is deemed
to violate the Environmental Protection Act, the person(s) responsible must be prepared to take
appropriate remedial measures.
Applicators are also accountable for their actions. Applicators are responsible for ensuring that the
product is approved for use in Nunavut, is correctly applied to the designated area and does not
migrate off the site. Applicators, manufacturers and retailers must provide information about new
products to EPS for approval before their use in Nunavut (Section 3).
It is important to remember that the responsible party (the landowner, road authority or
municipal authority) is liable for any activity they authorize. Contamination of the environment
and subsequent remediation of the site is ultimately their responsibility. (See Appendix A)

2 General Dust Suppression Guidelines
There are many aspects to consider before you apply a dust suppressant in Nunavut. The following
are general guidelines to be followed:
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2.1 Notification for use of Approved Products
The following parties must be notified:
Property
Owner

Any application of a dust suppressant should be conducted according to an
agreement between the applicator and the responsible road authority or
property owner. A written agreement is recommended.

Department of
Sustainable
Development

Before any application, provide the local Environmental Protection Officer with
the following information: the location of the site, the product(s) used and a
timetable for the work.

Public

Notify the affected public before any application. This can be through signs,
public notices or media announcements.

2.2 Approved Products
Calcium chloride, Bunker C and DL 10 are currently the only approved dust suppressants in
Nunavut. Appendix B contains a list of approved products and information regarding the application
of these products.
Other products cannot be used in Nunavut until they have been approved by EPS.
Used oil must not be used as a dust suppression/road stabilizing product or added to other
dust suppression products.

2.3 Application Procedures
Directions

Follow the manufacturer’s specifications or other tested and
procedures.

Roadway

The application shall be limited to the roadway, driveway or parking lot.

Rate

Carefully monitor the application rate to ensure adequate coverage without
pooling or runoff of products.

approved

The amount of dust suppressant applied should not exceed the minimum
amount required to effectively suppress dust.
Incorporation

Products must be bladed or incorporated into the road immediately upon
application, to ensure the product does not migrate off the roadway.

Migration

The material must not migrate or run off the traveled portion of the roadway.
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2.4 Environmental Concerns
2.4.1 General
Contaminants Dust suppressants must conform with the manufacturer’s specifications and

must not contain concentrations of contaminants that would not normally be
found in the suppressant.
PCB
Concentration

Materials that contain more than 2 parts per million (ppm) of PCB are
considered unacceptable and shall not be applied as a dust suppressant.

2.4.2 Water
Proximity to Water Ensure that dust suppressants do not

enter and contaminate
waterbodies, including surface and groundwater. Do not allow the
product to leave the roadway.

Sensitive
Environments

Application rates near sensitive environments, e.g. marshes, must be
closely monitored. Remember, environmental restoration is the
responsibility of the landowner, road authority or municipal authority.

Flooding

Do not apply products to areas of roads that are subject to flooding.

Imminent
Precipitation

Do not apply products if precipitation is occurring, or forecast to occur
before the product sets or cures.

2.5 Spill Contingency Plan
Provide EPS with a contingency plan, if required by the Spill Contingency Planning and Reporting
Regulations, under the Environmental Protection Act.
Be prepared to respond to spills, including any product that migrates off the roadway.

3 New Products
Products that have not been approved by EPS must undergo an assessment before being approved
for use as a dust suppressant. The following information is required before such an assessment
can be done:
Manufacturer’s
Information

Manufacturer’s specifications and application procedures.

Laboratory
Analysis

All new products must be characterized by an accredited laboratory.

Material Safety
Data Sheets

Complete workplace hazardous material information system data sheets
(W.H.M.I.S.).
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(M.S.D.S.)

(W.H.M.I.S.).

Toxicity Tests

Toxicity tests should be provided for LC-50 and LD-50.

Leachate
Tests

See section 3.1

Other
requirements

Provide a proposed schedule of field tests to confirm product efficiency and
appropriate application rates.
Provide any other materials, tests or analysis carried out on the substance.
Provide copies of approvals from other jurisdictions.
Laboratory or testing costs are the responsibility of the person(s) applying for
approval.

3.1 Leachate Toxicity Testing
New, non-approved dust suppressant products may be required to undergo the leachate extraction
procedure to determine toxicity of the polymerized product. Testing should be carried out on a
sample consisting of the polymerized material, at the standard application rate, and a representative
sample of road material. Such a leachate toxicity test can be undertaken by a variety of reputable
commercial laboratories. Leachate extraction procedure CGBS #164-GP-1-MP, or an acceptable
equivalent, must be used. (See appendix C).

4 Conclusion
This is a brief introduction to dust suppressant application in Nunavut.
If you would like more information please contact:
Environmental Protection Service
Department of Sustainable Development
P.O. Box 1000, Station 1195
Iqaluit, Nunavut, X0A 0H0
Phone: (867) 975-5900; Fax: (867) 975-5990
Remember that this document is to inform you of the procedures you must follow
before applying dust suppressants in Nunavut. If you have any questions or
comments, contact the Environmental Protection Service before beginning a dust
control program.

-5-

5 Bibliography
Community Dust Control Program - Technical Services Division. Calcium Chloride as a Dust
Suppressant. Department of Government Services and Public Works, Yellowknife, NWT, (1992).
Environmental Protection Act - Spill Contingency Planning and Reporting Regulation.
Gazette officielle due Quebec. Environmental Quality Act - Hazardous Waste Regulation Schedules III and IV, Quebec: Editeur officiel du Quebec, (1988).
Government of British Columbia, British Columbia Waste Management Act - Special Waste
Regulation, Schedule 4, Queen’s Printer of British Columbia, (1988).
Government of Ontario, Regulation 347 (formerly Reg. 309) - Schedule 4, Toronto, Ontario: Queen‘s
Printer of Ontario, (1980).
Green, L. Public Awareness Information for Dust Control on NWT Highways, Yellowknife NWT:
Department of Transportation, (1992).
Hall, K. Road Oiling with Bunker C, Yellowknife, NWT: Environmental Protection Service,
Renewable Resources Department, (1993).
RTAC ARTC Guidelines for Cost Effective Use and Application of Dust Palliatives, (1987)
Ontario Ministry of the Environment, Draft Guidelines for the Application of Product Dust
Suppressant Materials, Toronto, Ontario: Ontario Ministry of the Environment, (1992).
Secretary of Canadian General Standards Board (CGSB). Leachate Extraction Procedure 164-GPIMP, Ottawa, Ontario: CGSB, (1987).
Techman Engineering Ltd. Road Dust Suppression in Northern and Western Canada - Manual or
Recommended Procedures, Calgary, Alberta: Environment Canada, (1982).
Thompson, N. Use of Entac Dust Suppressant, Yellowknife, NWT: Environmental Protection
Service, Renewable Resources Department (1990).

-6-

APPENDIX A
Environmental Protection Act
The following information is a subset of the Environmental Protection Act. The complete Act is
available for viewing at any office of the Department of Sustainable Development.
1.

In this Act;

“Contaminant” means any noise, heat, vibration or substance and includes such other substances
as the Minister may prescribe that, where discharged into the environment,
(a)
endangers the health, safety or welfare of persons;
(b)
interferes or is likely to interfere with normal enjoyment of life or property
(c)
endangers the health of animal life, or
(d)
causes or is likely to cause damage to plant life or to property;
“Discharge” includes, but not so as to limit the meaning, any pumping, pouring, throwing, dumping,
emitting, burning, spraying, spreading, leaking, spilling or escaping;
“Environment” means the components of the Earth and includes:
(a)
air, land and water;
(b)
all layers of the atmosphere;
(c)
all organic and inorganic matter and living organisms, and
(d)
the interacting natural systems that include components referred to in paragraph (a)
to (c).
2.2

The Minister may
(a) establish, operate and maintain stations to monitor the quality of the environment in the
Territories;
(b) conduct research studies, conferences and training programs relating to contaminants
and to the preservation, protection or enhancement of the environment;
(c) develop, co-ordinate and administer policies, standards, guidelines and codes of practice
relating to the preservation, protection or enhancement of the environment;

5.

(1)

Subject to subsection (3), no person shall discharge or permit the discharge of a
contaminant into the environment.

(2)

REPEALED, R.S.N.W.T. 1988, c. 117 (Supp.), s. 8.

(3)

Subsection (1) does not apply where the person who discharged the contaminant or
permitted the discharge of the contaminant establishes that
(a)
(b)

the discharge is authorized by this Act or the regulations or by an order issued
under this Act or the regulations;
the contaminant has been used solely for domestic purposes and was
discharged from within a dwelling-house;
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(c)
(d)
(e)
(f)
(g)
(h)
(i)
(4)

5.1

the contaminant was discharged from the exhaust system of a vehicle;
the discharge of the contaminant resulted from the burning of leaves, foliage
wood, crops or stubble for domestic or agricultural purposes;
the discharge of the contaminant resulted from burning for land clearing or land
grading;
the discharge of the contaminant resulted from a fire set by a public official for
habitat management of silviculture purposes;
the contaminant was discharged for the purposes of combating a forest fire;
the contaminant is a soil particle or grit discharged in the course of agriculture
or horticulture; or
the contaminant is a pesticide classified and labeled as domesticunder the
Pest Control Products Regulations (Canada)

The exceptions set out in subsection (3) do not apply where a person discharges a
contaminant that the inspector has reasonable grounds to believe is not usually
associated with a discharge from the excepted activity. R.S.N.W.T. 1988, c. 75
(Supp.), s. 5; c. 117 (Supp.), s. 8.

Where a discharge of a contaminant into the environment in contravention of this Act or the
regulations or the provisions of a permit or license issued under the Act or the regulations
occurs or a reasonable likelihood of such a discharge exists, every person causing or
contributing to the discharge or increasing the likelihood of such a discharge, and the owner
or the person charge, management or control of the contaminant before its discharge or
likely discharge, shall immediately:
(a)
(b)

(c)

subject to any regulations, report the discharge or likely discharge to the person or
office designated by the regulations;
take all reasonable measures consistent with public safety to stop the discharge,
repair any damage caused by the discharge and prevent or eliminate any danger to
life, health, property or the environment that results or may be reasonably expected to
result from the discharge or likely discharge; and
make a reasonable effort to notify every member of the public who may be adversely
affected by the discharge or likely discharge. R.S.N.W.T. 1988, c. 75 (Supp.), s. 5: c.
117 (Supp.), s. 9.

6.

(1) Where an inspector believes on reasonable grounds that a discharge of a
contaminant in contravention of this Act or the regulations or a provision of a permit or
license issued under this Act or the regulations has occurred or is occurring, the
inspector may issue an order requiring any person causing or contributing to the
discharge or the owner or person in charge, management or control of the
contaminant to stop the discharge by the date named in the order.

7.

(1) Notwithstanding section 6, where a person discharges or permits the discharge of a
contaminant into the environment, an inspector may order that person to repair or
remedy any injury or damage to the environment that results from the discharge.
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APPENDIX B
Approved Dust Suppression Products and Application Information
Application of Bunker C
Bunker C is the heaviest viscosity oil that refineries produce, with an asphalt content varying
between 7 and 25%.
Purity

Bunker C must not contain contaminants not normally found within the virgin
products, i.e. tank bottom sludge, other fuels or oils, used oil, PCBs or solvents.

Blading

It must be bladed or otherwise incorporated into the road immediately upon
application.

Containment Bunker C must not be applied to sections of the road that are subject to

flooding. Do not allow the product to enter waterbodies. The product contains
hydrocarbons that are potentially toxic.
General
Guidelines

Follow all other general guidelines listed in section 2.

Application of Calcium Chloride
This is a commonly used product in the NWT/Nunavut. It is available in granular and liquid form.
Because it is hygroscopic and deliquescent, it draws moisture from the air and will control dust if
applied frequently enough.
Road surface conditions and traffic volume dictate the amount, timing and frequency of calcium
chloride application. With normal application procedures and concentrations, it is generally nontoxic with rapid dissolution in the environment. However, calcium chloride can wash away in heavy
rain. For more information read: Calcium Chloride as a Dust Suppressant, (see section 5).
Toxicity to
plants

Calcium chloride is toxic to some plants. Keep the product on the roadway.

Application
Rate

Apply minimum amounts as it can cause roads to become slippery.

Applicator
Competence

Ensure application personnel are informed of corrosive nature of the product
(can be harmful to eyes and skin with direct contact).

General
Guidelines

Follow all other general dust suppressant guidelines listed in section 2.
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APPENDIX B (cont’d)
Application of DL 10
DL 10 is an asphalt product that is mixed with water and a soap solution. DL 10 should be applied
to one side of the road at a time, and then allowed to set for approximately three hours. Braking
may be difficult on freshly treated road, so a pilot car may be necessary to direct traffic during the
application. Vehicles should travel no faster than 20 km/hr through areas where the application has
not set.
Fresh DL 10 can be washed off using soap and water. If it is allowed to dry, a solvent may be
required.
General
Guidelines

Follow all general dust suppressant guidelines listed in Section 2.
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APPENDIX C
Leachate Extraction Procedure Test and Equivalents:
(See reference section for complete documentation).
The Environmental Protection Service may require new products to undergo the following test:
• CGSB #164-GP-1-MP Leachate Extraction Procedure Canadian General Standards
Board (or as amended).
Or one of these equivalent tests:
• Schedules III and IV - Environmental Quality Act - Hazardous Waste Regulation Gazette officielle du Quebec.
• Schedule 4 - British Columbia Waste Management Act - Special Waste Regulation,
Government of British Columbia.
• Schedule 4 - Regulation 347 (formerly Regulation 309), Government of Ontario.
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If you would like to be placed on a mailing list to receive guideline amendments or for public
consultation on Environmental Protection Service legislation please fill this out and mail or fax
to:
Environmental Protection Service
Department of Sustainable Development
P.O. Box 1000, Station 1195
Iqaluit, Nunavut, X0A 0H0
Fax: (867) 979-5990
Users of this guide are encouraged to report any errors, misspellings, etc. contained within, to
EPS at the above address.

Mailing List for Environmental Protection Service Information
Name:
Title:
Address :

Phone / Fax Number:
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