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Barrie Ontario Big Box Store

WVERDYOL

FdHydroGold

Project: Big box store development (Lowes, Royal Bank, Zephyrs
Grocery)

Challenge: To establish vegetation and control erosion on future building
lots in the development. The subsoil is very sandy silt and highly erodible
to which the contractor installed 3 inches of topsoil before seeding.
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Seeding method: Hydroseeding the area was the seeding method of

choice and National Hydroseeding the contractor selected to do the job

used Verdyol’s Hydrogold mulch at a rate of 2400kg/ha (2000lbs/acre)
with Earth Bound 2000 at a rate of 45kg/ha (40lbs/ acre).
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WVERDYOL & Hyd roGold Barrie Ontario Big Box Store

Results: In less than 3 weeks and after two 1 inch intense rains the
mulch held the erosion and a consistent stand of grass grew.

Quote: National Hydroseeding’s owner Ed Lange said “I like this
product for three reasons”:

1. The packaging is great and | get more on top my truck than any
other product.

2. It flows nicely through my hydroseeder and | get 30% more in a
tank which means more productivity for my crew.

3. Ifind that | get better vegetation growing under wheat straw
than wood or paper fiber and that is important in my industry.
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TERRA NOVA

Ontario, Canada
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Terra Nova, Ontario WVERDYOL

Biotic Earth™ BFM

Project: Line 2E Road widening near Terra Nova, Ontario. Challenge: Very steep hills with a very sandy soil, Difficult to
widen road without large amount of excavation. Some of the
slopes are 1:1 and 70 feet in height.
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WVERDYOL Terra Nova, Ontario

Biotic Earth™ BFM

Solution: Dol Hydroseeding proposed a two step approach. First This two step approach was necessary given the very sandy

step is to apply Biotic Earth BFM at a rate of 3500lIbs per acre to material and the steep slopes. Erosion Control Blankets where not
add the organic amendment to the soil. Second step is to apply feasible in this situation because of the steep conditions and loose
Soil Guard over top at a rate of 4000lbs per acre. material.
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Terra Nova, Ontario WVERDYOL

Biotic Earth™ BFM

Results: The project was seeded in late September/ October and areas, the BFM/Biotic Earth combination has held up in most
did not have much time to fully mature but the initial results are places.
impressive. Much of the area is fully vegetated and on near-vertical
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WVERDYOL Terra Nova, Ontario

Biotic Earth™ BFM
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BISMARK ROAD
Winnipeg, Manitoba, Canada
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Bismark Road: Winnipeg, Manitoba, Canada WVERDYOL EarthBound €N

Biotic Earth™ Black
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Project: The Rural Municipality of Springfield rebuilt the shoulders With limestone based aggregate and the left over material from
of Bismark Road, which lead to a local scrap metal yard. Used reshaping the existing ditch, the base to seed upon was less than
extensively by large trucks hauling junked cars this road was perfect for vegetation establishment.

important structurally but not necessarily esthetically.
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WVERDYOL cEarthBound X  Bismark Road: Winnipeg, Manitoba, Canada

Biotic Earth™ Black

Biotic Earth Black was selected as it has the highest percentage of
organic material to amend the near barren aggregate and waste
material that built the slope. The combination of micronutrients,
mycorrhizae fungus and growth stimulants found in Biotic Earth
Black enhance the success of the vegetation establishment on this
junk yard road.
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Bismark Road: Winnipeg, Manitoba, Canada WVERDYOL EarthBound EiD

Biotic Earth™ Black

Verdyol’s Earthbound 2000 was used to hold the Biotic Earth Black
in place on the slopes as it was not feasible to go with the Biotic
Max option of adding S32 erosion control blankets over top on this
site.

The result is strong vegetation on poor soil for much less money
than adding topsoil.
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COMMON WEALTH
STADIUM

Edmonton, Alberta, Canada
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Common Wealth Stadium: Edmonton, Alberta, Canada WVERDYOL

Biotic Earth™ Black

Project: Expansion of the Common Wealth Stadium in Edmonton.
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WVERDYOL

Biotic Earth™ Black

Project: Expansion of the Common Wealth Stadium in Edmonton.

Contractor: Pro Lawn Hydoseeding, Edmonton

Design: Dr. Ken Podlubny, Clear Flow Enviro Systems Group Inc.

Challenge: Steep slope along side access road, draining to
sensitive storm drain system. Soil base was very heavy clay.

www.bioticearth.com

Common Wealth Stadium: Edmonton, Alberta, Canada
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Solution: Biotic Earth Black along with Clear Flow’s Polymer
sprayed through a 500 gram/m? geo jute erosion control blanket
at a rate of 3500 Ibs per acre.

Results: Full vegetation and virtually no sediment loss in 20 days
from seeding.
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PEBBLE BEACH ROAD
Winnipeg, Manitoba, Canada
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Pebble Beach Road, Winnipeg, Manitoba, Canada WVERDYOL

Biotic Earth™ Black
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Project: Hand applied culvert treatment vegetation is usually specified.
Problem: Preventing erosion around a culvert structure is time The cost arises from having to haul and place topsoil on top of
consuming and expensive as the need for topsoil to establish these structures that usually have a granular base.
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WVERDYOL Pebble Beach Road, Winnipeg, Manitoba, Canada

Biotic Earth™ Black
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Objective: Test Biotic Earth Black as a hand applied growth Application: Hand applied Biotic Earth Black at 6 square feet
medium to establish vegetation around a culvert without the use of per pound, raked lightly into granular base.
topsoil.

Annual Rye Grass seeded at 100 Ibs/acre.
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Pebble Beach Road, Winnipeg, Manitoba, Canada WVERDYOL

Biotic Earth™ Black

applied by maintenance staff without specialized equipment.

Result: Vegetation established on gravel substrate without the
need for topsoil.

Conclusion: Inexpensive erosion control treatment that can be
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WHITE ROCK

British Columbia, Canada
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White Rock, British Columbia, Canada WVERDYOL

Biotic Earth™ Black

Project: City of White Rock, BC, Center Street Problem: Very sparse vegetation on a city owned property due to
poor soil.
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WVERDYOL White Rock, British Columbia, Canada

Biotic Earth™ Black

Solution: Without the ability to till the soil Biotic Earth Black was
sprayed at 3500 Ibs/acre (3900kg/ha) in between the existing
vegetation.
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White Rock, British Columbia, Canada WVERDYOL

Biotic Earth™ Black

Results: Within 2 months the Biotic Earth Black with is proprietary biotic layer that help to establish new vegetation as well as helping
blend of peat, straw, flax, mycorrhizae and micro and macro the existing vegetation flourish.
nutrients and growth stimulants helps give the poor subsoil a new
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WVERDYOL White Rock, British Columbia, Canada

Biotic Earth™ Black
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The Growth of Bioftics in
Erosion Control

From Manitoba to Alabama, Better Hydro-Mulches Are Emerging

By Chris Kelsey
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The Growth of Biotics in Erosion Control

From Manitoba to Alabama, Better Hydro-Mulches Are Emerging

By Chris Kelsey

“Biotics” is neither a household word nor a well-established term in
erosion control, despite the fact that many products use biotics of
one sort or another. But the use of biotic technologies is, in fact,
growing—patrticularly in the field’s most-rapidly developing sector:
hydraulically-applied products.

The unfamiliarity that many feel towards biotics as a vital
component in the promotion of vegetation, such as post-construction
and erosion and sediment control, is perhaps why Mark Myrowich,
CPESC, often opens a discussion of biotics with an example
straight from the backyard.
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“If you want to grow tomato plants and your soil is poor,” he asks,
“do you think it would be better to amend your soil with a bag of
peat or a bag of wood fibers?”

The answer he gets from gardeners and non-gardeners alike is
nearly always “peat.”

Then why do we apply to the poor soil on our constructions sites so
many wood-reliant mulches that are designed to last longer
instead of amending the soil to get vegetation growing faster?

It's a good question, and it's gaining attention.
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The Growth of Biotics in Erosion Control

IT’S ALIVE!

It should be noted right away that wood itself, being a biologically
derived and living thing, is a type of biotic; as is straw. Both are
commonly found in erosion control materials. Myrowich, who
serves as CEO of Riverton, Manitoba’s ErosionControlBlanket.com,
also produces a number of erosion control blankets and sediment
control materials that feature straw, coconut, and similar materials.

Those types of erosion control devices perform well, as the many
other manufacturers and product users can attest. Sometimes one
specifies degradable single-net, 16-ft-wide rolls for slope erosion
control. Other times one needs 6-inch-high straw wattles for
sediment retention.

www.bioticearth.com

There is a time and place for everything.

But blankets are not the best choice for all erosion control activities,
either due to site-specific conditions (such as slopes or flows that
might require very long-term turf reinforcement mats) or simply
project owner or engineer preference.

The speed, small labor force, and strong performance afforded by
“hydro-mulching” have brought this sector’s products to the
attention of many site owners.

Creating a better hydro-mulch, then, has become the challenge in
the field.

The incorporation of biotic-rich peat has earned strong response.
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The Growth of Biotics in Erosion Control

HYDRO-A-GO-GO

For many, hydro-mulch seems much newer to the market than it is,
perhaps because so many companies have come to it in recent
years due to a high-level of demand by clients. Those who attend
the International Erosion Control Association’s (IECA) annual
international or more-regional conferences have undoubtedly
noticed many new, hydraulically-applied product exhibitors. But in
Ontario, for example, hydro-mulch formulas developed first in
Switzerland by the plant science company Verdyol have been
applied for nearly three decades.

Verdyol’s science is still an active influencer in the marketplace too.
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The North American-based, 1980s-founded Verdyol Plant Research,
which licensed its technology from the original Swiss firm, now
operates as a wholly-owned subsidiary of Myrowich’s company.

Drawing upon the established use of wheat straw, cotton and
proprietary elements, the company has continued to evolve. When
it hit upon the incorporation of Canadian sphagnum peat moss,
and discovered that it could be delivered efficiently in a
dependable mix with other key hydro-mulch components, the
company'’s soil scientists knew they were onto something.

Peat provides these new hydraulic growth mediums, an organic
additive that is generally missing in poor soils. These mixes are
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The Growth of Biotics in Erosion Control

particularly relevant for sites that do not receive adequate moisture
and depending on the mixture of the formula, they’ve been found
to perform very well on up to 3:1 slopes for erosion prevention
and vegetation re-establishment.

At Verdyol, the initial growth medium mixes begin with 70% wheat
straw and flexible flax fiber and 30% peat moss (Biotic Earth™).
The next step up is a more robust mixture of 35% wheat straw /
flexible flax fiber and 60% sphagnum peat moss, plus additional
growth enhancements and mycorrhizae (Biotic Black Earth™ for
slopes, channels, riprap support, subsoil improvement, etc.). An
even stronger mixture is available with 70% wheat straw/flax fiber,
20% peat moss, and 10% cross-linking polymers, mycorrhizae,

www.bioticearth.com

growth stimulants and micronutrients (Biotic Earth™ bonded fiber
matrix [BFM]).

The more intensive the application (as determined by slope, soil
quality, expected climate conditions, etc.), the stronger the formula
must be. The organics within these mixtures—the biotics—promote
the essential long-term erosion control support.

But just as blankets are not always the right choice, neither are
hydraulically-applied growth mediums. Sometimes they are used in
combination, such as the application of biotic-rich HGMs before
blankets are placed on top. And sometimes they are both used on
a site in different zones, as the Milner Ridge wastewater facility
project shows.
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The Growth of Biotics in Erosion Control

CASE STUDY:
MILNER RIDGE, MANITOBA

When the structural integrity of a wastewater lagoon is threatened
by erosion of the ancient, glacial sand deposit on which it rests,
how does one best secure 70,000 m2 of slopes and channels?
How does one do that in a timely fashion and within a budget?
Those were major questions for Manitoba Infrastructure and

Transportation (MIT) a Department of the Government of Manitoba.

The land side of the facility’s berms was experiencing erosion.
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While many assume the water-abutting side of a berm is where
failures will begin, it’s important to note the significant role that the
non-water side can play in the onset of a failure. Erosion to the
surface of the non-water side can allow stormwater incursion to the
core of the embankment. That process weakens the structure from
the inside-out.

Eventually, it can lead to structural failure.
This was a central concern at Milner Ridge.

The site soils could have been cured through the transplanting of
topsoil—that’s often the case—but the volume needed would have
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The Growth of Biotics in Erosion Control

been enormous. The expense associated with transporting such an
enormous amount of non-native soil was too great. And even if it
had been brought to the site, additional erosion control and
vegetation materials would have been needed.

The right solution for the site would be a source of erosion control
that also improved the subsoil and promoted growth.

Situations like this are exactly why hydro-mulching has grown in
popularity and why renewed interest has gone into product
development and application: to provide the living base for
vegetation without the need to overhaul the entire topsoil structure
(which, of course, requires stripping it from someplace else).

www.bioticearth.com

Design engineer Tim Lasuik of J.R Cousin Consultants Ltd.
(Winnipeg) worked with the Milner Ridge project manager, Harry
Schroeder, to find a strong solution that wouldn’t break the bank.
Topsoil and seeding were deemed prohibitive, as was “staked”
sod.

If topsoil was to be used, the project team estimated that properly
protecting the site from erosion would require four inches of
topsoil. The projected cost was $6.00/m2.

Conversely, an approach using a hydraulically-applied system—in
this case, Verdyol Biotic Black Earth™—came in at $3.15/m2.
Included in the cost of the Verdyol option was the utilization of
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The Growth of Biotics in Erosion Control

single-net (S31) and double-net (S32) straw blankets from
ErosionControlBlanket.com.

Application of the biotic mulch would initiate growth. The
placement of the erosion control blankets would provide the
essential surface protection for this sensitive site as the subsoil
improved.

Once the plan was approved, Mid-Canada Hydroseeding (St.
Andrews, Manitoba) was brought in to conduct the application.
Company personnel applied seed and fertilizer along with 3900
kg/ha of the Verdyol biotic material with its Canadian sphagnum
peat moss.
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The project team’s expectations were met and exceeded.

Within several weeks of the project’s completion, it was put to the
test: approximately 200 mm of rain fell within a 48 hour period.

“There was virtually no erosion,” Schroeder said.

The Milner Ridge site stands as an exemplary use of these new
grades of hydraulically-applied materials. And, to be sure, you’ll
hear more about them and Biotic Earth in erosion control soon.
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Combat Erosion Prone Conditions with

BIOTIC GROWTH MEDIUMS
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Combat Erosion Prone Conditions with Biotic Growth Mediums

To prevent erosion the first step is to minimize the disturbance; if an foundation that will support vegetation. In some circumstances,
area is left vegetated erosion will be less likely to occur. The especially in the north, the original topsoil layer is so thin that it is
second step is to save the topsoil removed during a project, and impossible to save and replace. This was the case for the Hydro-
replace it once the project is complete to provide the original Québec project and the Milner Ridge, Manitoba, project.
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Combat Erosion Prone Conditions with Biotic Growth Mediums

Both projects had sandy subsoil conditions, lack of organic
material, long slopes, and little to no topsoil - these conditions
provided a perfect environment for erosion.

At the onset of these construction projects, the vegetation and
topsoil were removed, leaving the subsoil (sand) vulnerable to
erosion. Typical erosion control material such as wood based
hydromulches and blankets would have prevented erosion, but the
concern was growing vegetation on the sandy subsoil.

Verdyol Plant Research (Verdyol), a division of
ErosionControlBlanket.com, was contacted to come up with a
solution that would combine the best of erosion control technology
with soil building technology. What they came up with was an
advanced concept in hydroseeding technology called Biotic Earth.

Biotic Earth is a combination of wheat straw based hydromulch
that is mixed with peat moss. The idea is to use the straw as the
erosion control material and the peat moss as the added organic to
the soil. The base components of topsoil by volume is air (25%),
water (25%), mineral (sand, clay, or loam) (45%) and organic
material (5%). If topsoil is imported to the site, you are paying to
bring 95% of the material you currently have on your site to get the
5% organic needed. Based on this data, Verdyol’s developers
made the decision to add the organic hydraulically along with the
hydromulch.

www.bioticearth.com

What makes Biotic Earth different?

Biotic Earth enables faster and more effective vegetation growth on
subsoil conditions. Unique to traditional hydromulch, Biotic Earth
combines wheat straw and flax fibre straw with Canadian
Sphagnum Peat Moss and growth stimulants to help accelerate
long term growth.

Mark Myrowich, President of Verdyol, has a different approach to
erosion control. “Our strategy at Verdyol is to not only prevent
erosion, but to also build the foundation of the soil to shorten the
growth cycle so that our customers have a smaller timeframe in
which they are susceptible to the effects of erosion.”

Three different biotic spray-on products have been developed for
different conditions, Biotic Earth HGM (hydraulic growth medium),
Biotic Earth Black and Biotic Earth BFM (bonded fiber matrix).

Where has it been used?
Hydro-Québec

In 2004, Hydro-Québec worked with Verdyol to combine peat
moss with their wheat based straw mulch to help reclaim road
sides that were being built on their northern construction sites near
James Bay.
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Combat Erosion Prone Conditions with Biotic Growth Mediums

/:él
Biotic Earth HGM applied in 2008,
Hydro-Québec.

After Biotic Earth HGM application, 2009,
Hydro-Québec.

Hydro-Québec.

This project was located in the Northern Boreal forest where
salvaging topsoil was impossible, and there was no topsoil to
import. To further complicate matters, the subsoil was highly
erodible sand and their growing season was short. The goal was
to establish vegetation within one season and make it sustainable
without the use of topsoil.

To accommodate this requirement, Verdyol Biotic Earth HGM at a
rate of 2000 kg/ha was used. The seed mix was seeded at a rate
of 175 kg/ha and consisted of:
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Biotic Earth HGM applied in 2008,
Hydro-Québec.

)

After Biotic Earth HGM application, 2009,

Hydroseeder applying Biotic Earth HGM in
2008, Hydro-Québec.

After Biotic Earth HGM application, 2009,
Hydro-Québec.

34% Creeping Red Fescue
8% Timothy

5% Bent Grass

20% Birdsfoot Trefoil

15% White Clover

15% Barley

3% Reed Canary Grass

A 12-18-12 fertilizer was used; 25% of this fertilizer was slow
release. Ver Tack was used as the tackifier at a rate of 80 L/ha on
the steeper slopes.
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Combat Erosion Prone Conditions with Biotic Growth Mediums

The goals were reached! “Renaturalization is a key aspect of all
the rehabilitation efforts at our installations and development
projects. At our northern facilities, replanting and reforestation
efforts are particularly challenging because the annual growth
season is very short and the topsoil is very thin and fragile.
Preventing erosion helps us to preserve the road network essential
to the operation of these very distant sites. It also translates our
commitment to minimizing the imprint of our projects by
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Applying Biotic Earth Black at Milner Ridge site.
Milner Ridge

Verdyol’s Biotic Earth Black was recently used to combat the
erosion challenges at a wastewater lagoon development in Milner
Ridge, Manitoba. The land at Milner Ridge is the remains of a
sand deposit from Glacial Lake Agassiz. The project involved the
protection of 70,000 m2 of slopes and channels from erosion that
was undermining the structure itself.

In speaking with Tim Lasuik, the design engineer at J.R. Cousin
Consultants Ltd., and Mr. Harry Schroeder, project manager at the
Milner Ridge project, there was much discussion at the onset of this
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contributing to the harmonization of our facilities with the
environment, protecting aquatic ecosystems and improving
terrestrial fauna habitat,” says Réjean Gagnon, Senior Adviser of
Environmental Projects. “The straw- and peat-based hydromulch has
worked very well for us in this respect. Grass was growing within
the first season of its use, and within the second season birdsfoot
trefoil was blooming.” Hydro-Québec continues today to specify a
straw and peat based hydromulch in their northern areas.
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complete May 15, 2009.

Milner Ridg

project to obtain the best method of establishing vegetation on the
sand beams surrounding the lagoon.

“Based on the significant erosion during construction, it was
recognized that a conventional topsoil/seeding or even a more
expensive ‘staked’ sod approach was not viable”, comments Mr.
Harry Schroeder. “The integrity of the lagoon beams is critical to
contain the effluent, and a cost effective, yet fail-safe system of
erosion control is essential.”

The options were to haul in four inches of topsoil at a cost of
$6.00/m2 or use Verdyol Biotic Black Earth system at a cost of

Biotic Earth: A Biotic/Living Approach to Hydroseeding 73



Combat Erosion Prone Conditions with Biotic Growth Mediums

Milner Ridge — June 4th, 2069. Milner Ridge — June 29th, 2009.

Milner Ridge — Organic layer cross section with roots penetrating into Extensive root growth from mycorrhizal fungus at Milner Ridge site.

sandy subsoil at Milner Ridge site.June 4th, 2009.

$3.15/m2. Included in the cost of the Verdyol option was the use In the case of Milner Ridge, a S31- Single sided straw blanket was

of S31 and S32 erosion control blankets to kick start the growth of placed on the slopes and a S32- double sided straw blanket was

vegetation while controlling erosion. placed in the channels. This was done to give extra erosion
protection because of the high soil erodability and the length of the

According to Lasuik, “The specialized hydroseeding proposal was slope
the lowest cost option in comparison to other alternatives.” '
“Our expectations with the finished product have been far
exceeded. Vegetation growth was rapid and consistent across the
entire area,” said Harry Schroeder. “Within several weeks of
project completion, we had approximately 100 mm of rain fall
within a 48 hour period. | was expecting the worst, but there was

virtually no erosion.”

Mid Canada Hydroseeding applied seed and fertilizer along with
3900 kg/ha of Verdyol Biotic Earth Black and a blend of 60%
Canadian sphagnum peat moss, 40% mechanically and thermally
processed wheat straw fiber with flexible flax fiber along with
added mycorrhizea inoculants, tricontonal growth stimulant and
micronutrients.

74 Biotic Earth: A Biotic/Living Approach to Hydroseeding www.bioticearth.com



THE BIOTIC FAMILY

WVERDYOL

c Earth™ BFM

WVERDYOL

Biotic Earth™ Black

WVERDYOL

c Earth® HGM

www.bioticearth.com



