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Mine Life Cycle Timeline

500 million years ago

In the future 2?77
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Including:

313 plant species
155 bird species

22 mammal species
9 amphibian species
1 reptile species

Yes — we counted.



Badger Mining Corporation’s
Environmental Legal and

Other Requirements Matrix | /-\/,_\
(ENV-E4.3.2-4.5.2a) )
> )

[
Prasaration
At HR20%: 5

Dscharge '5““' |
B \1' /_ -' -. / WRE2E:
_;f Hsh@ %’ - |\9;Wr"' "“F“"':d B:::t: mm\\

—/\\ qmlhl'l
‘. ﬂ_nnm anmsl- \{/
a ! munoff |
Safa Drinking
\Waitar At
T s

uq::n T \\-‘h_':!“/‘ N gc._ll
: T

HR21Z
@
I\I

Endangensd
& Cultural

Reources

Water
Resource
anagement

12
ni
ki lan
l:
Mire o
s Reclamation
/,-
| Customsr Land
le s Management BMG
s -i:.:l-' B
g™

T Irances | ordinances
ey 7\ p \J& /
ANy ) Condust
- Trare: 177
| Euriaiuble h._./ IS‘.ﬂnnngn Wit
49CFR
R, Solid Waste Air Pollution 1” 1B —-\
Management Control
/" I-hzandous _-—«@PB‘E: \
Selid Wi Liza & Contrel
Manag&nem /I

Fastickdes =

_z [ an;\l \:J < \\ Q Parri
Selid Wasta | Manzgement sldwats \ El"nhg«i B =
; m\ﬂ/ m;\ o ﬁm\ e P e | smam VN

S Trdos | Cartfictiors
wwity Nnm | Landfl | ms«m Uquids \ e

> o o) > AW,

ik *
SM'_ \Conin | o T Hawts | ; (R —

M | Shiche scurarisionfs, ﬂ“”‘ | Maragema \ — -
Coourdmter l“s:im = Usad 04 - Idn:‘liesn‘l:im I| ML TO0-TIe
Moritorng Marag e e

&=

. MResx | blsting /
— s Gonaar | war Rk )/’ &
ey . stanvdands Spralon | bl ar | WAd0 \‘ %
.'hshm:!p \ o i"’ Detarortin hg fmwmg | "
dards R 42 mﬂm _ :rﬂ:um ', 2
—— wmz iy "“‘g" WA4E: N s .
PCE! ‘hlbla Corgtruction o
l\\ j Emksians p "] wan ij h.d‘ WA
. [
T A

. Fami . ||;upmm Lﬁ':..’-""' __“"\
A Ge I-_m-.l_rflmmenml. Inc. I@mi"/ n ) MH\‘/M M'“ @;‘E‘ PF:% ]
\i"“:f{f-f-“ eI &=

Nosamber 2013

NH ﬂll
e dwh
lh- mun

HR 14 P‘T‘h'




Exploration
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eJdentify potential mining areas.

eUnderstand the quality
characteristics of the sand.

*Quantify the costs associated with
mining the area — overburden
removal, environmental risk,
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Environmental

ldentify resources susceptible to impact —
historical, archeological, wetlands, wildlife,
streams.

*Anticipate potential impacts from mining
activities.

*Devise protection plans to prevent impacts
- erosion control, storm water
management, buffer zones, etc.




Logging

ldentify areas for timber harvest.

*Plan access routes, staging areas,
Trucking activities.



|ldentify overburden removal
areas.

*Plan access roads, optimize
haul distances.

*Erosion control & stormwater
planning.
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Stripping




Drilling & Blasting
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*Mining efficiently & cyclically.

*Minimizing haul distances &
overall process footprint.

*Managing operational constraints
— weather, pit runs, grading &
drainage.

Extraction




Material Characteristics
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*Fill sites for overburden & waste
rock placement.

«Stormwater management
*Anticipate highly erosive areas.

*Slope stability

Backtilling




Reclamation
(Industrial Landscaping)

1978

Re-establishing terrain to approximate
original site qualities or meet other post-
mining land use goals.
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Reclamation Considerations

Consistency with surrounding topography &
land uses

Efficiency of transporting materials
Watershed and storm water management
Erosion control

Water infiltration rates

Compaction issues

Carbon sequestration

Vegetation layer with the most benefits
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Vegetation Establishment

#1 goal is to get the site stabilized as quick

as possible
Mulch and cover crop

#2 goal is to establish a permanent mix of
perennial species
Prairie
Cool season Mix




Vegetation Establishment - Planting

Planting Methods

Mechanically Broadcast

Hand Broadcast
Drill

We use all 3 planting methods. The method used
1s dependant on time of year and slope
steepness.



Planting-Mechanical Broadcast

* Specialized broadcast seeder designed
for prairie seed (fluff)

* Low volume (7 — 10 lbs/acre)

* 71-8 ft spread

* Planting rate accuracy moderate

* Moderate on steep slopes

* Broadcast seeder designed for cover
crop

* High volume (50 — 100 lbs/acre)

* 12-15 ft spread

* Works well on steep slopes

* Seed to soil contact is moderate

* Seed exposed to herbivores




Planting — Hand Broadcast
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» Handheld broadcaster works for
cover crop or high volume seed

» Seed to soil contact is moderate
* Seed exposed to herbivores

» Labor intensive but effective




* Sand and seed mix (low volume mixes)
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- Can plant all seed mixes in
one pass (cover crop and
prairie)

» Can be difficult on steep
slopes

*» Good seed to soil contact

* Good accuracy on seed
placement and rate

* 8 ft planting width




Vegetation Establishment - Mulching

- Use a large scale mulcher or bale |
chopper '

» Applied at 2 to 3 tons/acre (4-5
bales/acre)

* Clean weed free oat straw and hay |

» Crimped in by dozer or grain drill !

* Can spread up to 35 feet







Pre-construction view of the “Pickle Park” Geomorphic Land
Reclamation Project looking South-West
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LONGITUDINAL, CROSS-SECTIONAL and PLAN VIEWS
of MAJOR STREAM TYPES
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I 3D CAD view of the “Pickle Park” Geomorphic Land Reclamation
Project looking South-East



Pre-Stabilization view of the “Pickle Park” Geomorphic
Land Reclamation Project looking South-East
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Post Construction View of the “Pickle Park” Geomorphic Land
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Stabilized view of the “Pickle Park” Geomorphic Land
Reclamation Project looking South-East
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Vegetation Establishment — Cover
Crop

Cover or nurse Ccrop

Initial plant that helps stabilize the soil

We use a certified oat seed or winter wheat
Certified seed is much cleaner (weed free)
Grows quickly (1 — 2 weeks)

]l year deal



Vegetation Establishment - Prairie

Prairie
We plant prairie with a cover crop

Mix is made up of 30 species; 6 grasses and 24
forbs

Plant at 8 — 10 lbs/acre
Seed cost is about $300.00/acre
Permanent cover but it takes time to mature



Conclusion

Reclamation is one part of the mine life cycle.

Utilizing geofluvial principles in combination of
establishing a native plant community with land
reclamation will help mimic a natural landscape that
provides more benefits for soil, Water quality, wildlife, and
overall aesthetics. | “ '




QUESTIONS / COMMENTS

THANKYOU & HAVE A GREAT DAY!
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