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@ API fracture sand specifications,
considerations include:

o Size, sphericity, roundness,
mineralogy, crush resistance

Sand of interest is super strong,
almost pure quartz (>90%)

10,)

d size +140

= [arger size more valuable +70

= Size sought (20-40, 40-70, 70-140)

@ Contaminants reduce
strength(glauconite, iron,
manganese, etc.)
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Where Is the Sand?

Frac Sand Mining and Processing Facilities
in Wisconsin, July 2012

frac sand facilities

@ Mining( )
@ Mining & processing( )
@ Processing (16)

Rail loading only ( )
== Railroad lines

Survey; Mine Sites, WCIJ reporting and Wisconsin Department of Transportation. MES
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DESCRIPTION OF MAP UNITS

Os Platteville Formation. Dolomite, light brown, beds less than 1 m thick, fractured;
about 4 m maximum thickness in this area.

Oa Ancell Group. Sandstone, quartzose, white to pale yellow, fine grained, rounded,
moderately sorted; 25 m thick.

Op Prairie du Chien Group. Dolomite and sandy dolomite. Consists of three recognizable
units, from top to bottom: Shakopee Formation, Willow River Member-dolomite, gray to
brown, medium grained, thin-bedded; contains rounded flat pebbles of buff, fine-
grained dolomite; 15 to 18 m thick. Shakopee Formation, New Richmond Member-
sandstone and siltstone, brown to gray, fine grained, dolomitic, lenticular-bedded;
contains coarse rounded and frosted quartz grains; 2 to 5 m thick. Oneota Dolomite-
dolomite, gray, thick-bedded, crystalline; with much chert in discrete beds or in ir-
regular masses throughout; with white to light gray oolite beds up to 60 cm thick in

lower part; 27 m thi

_—

—

-e} __—Jordan and St. Lawrence Formations. Sandstone, quartzose, sandy dolomite, dolomite,

and siltstone. Consists of four recognizable units, from top to bottom: Jordan-Forma-

tion, Coon Valley Member-dolomite, yellow to tan or brown, sandy; 6 to 14 m thiek.

Jordan Formation, Van Oser Member-sandstone, quartzose, white to brown to yellow

or orange, fine to medium grained, poorly sorted, medium- to thin-bedded, cross-

bedded; with calcite-cemented nodules, iron-cemented in places; may be locally in-

terbedded with underlying unit; 9 to 15 m thick. Jordan Formation, Norwalk Member-

sandstone, quartzose, white, fine grained, rounded, and moderately sorted quartz

- sand grains, inedium-bedded; trace of garnet; 15 to 18 m thick. St. Lawrence Forma<

~__tion, Lodi Member-siltstone, light brown to blue-brown, and very fine-grained dolo-
“mite, thick-bedded; less than 3 m thick. _—

_—

€t Tunnel City Group. Sandstong, iek. Consists of five recognizable, in

terbedded units: Mazomanie Formation, lithology 1-sandstone, quartzose, yellow 1o
white, fine grained, well sorted, cross-bedded; less than 5 percent glauconite
Mazomanie Formation, lithology 2-sandstone, quartzose, mica-bearing, light gray ta
yellow, fine to very fine grained, thin-bedded; similar to Tomah Member but contain
ing no shale; Lone Rock Formation, Reno Member-sandstone, quartzose, glauconite
bearing, fine and very fine grained; small-scale cross-bedding. Lone Rock Formation
Tomah Member-sandstone, quartzose, mica-bearing, light gray to yellow, very fine
grained, thin-bedded; beds separated by laminae and partings of gray-green silt:
stone. LWW glauconite
bearing —fine grained, commonly cross-bedded; inc rrowed beds and
_flat-pebble conglomerate. —

—

Wonewoc Formation. Sandstone. Consists of two recognizable units, from top to bot

tom: Ironton Member-sandstone, quartzose, white to brown with iron staining, med

umtocoarse grained, subrounded, poorly sorted, wavy-bedded, vertical burrows pres

ent: calcite-cemented; 5 to 18 m thick; individual bedding units 1to 2 m thick wit

thin, intervening claystone beds. Galesville Member-sandstone, quartzose, whité

fine to medium grained, rounded to subrounded, well sorted, thick-bedded, cross
e em d, 8 m thick: individual bedding units 3 to 5 m thick.

Source: UWEX WGNHS MES
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(shallow sea)
one layers - deposition during low
7 (deep sea)
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What Is the Sand Used For?

O~ 0K
Wiaker l'a;rt Wedl

Hydraulic Fracturing
Hydraulc fracturing, or
ArBCNG.” INvolves the Injection
of mara than a million gallons

.
of wate, sand end chemicals " /
at hgh prossume down and gents < Ladle

Sand mold \

Molten metal

Casting

Parting line

Sand Casting

Pool Filtra

Play Sand (foundry sand)
Golf Courses

Water Filtration

Hot Mix Asphalt Sand Blasting

Glass m v | |
AYRES
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yand Mining (Mine Selection)

" i "-:-’Image Source: Google Earth
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‘ocesses at the Mine

excavation

Mechanical only or
mechanical w/blasting

rmwater controls
ckpiles (conveyors,
ipment, scalping screen)\
= Crushing (mine specific) (3"

minus)

@ Washing (mine specific)

1 Image"ource Google ar
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Processes at the Mine
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sancd Mining (Plant Selection)

4

ntal climate
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Processes at the Sand Plant

Wet stockpile |
Clarifier (flocculants

6,000-10,000 gpm
s

200-400 tph
Screening

On-site storage
Shipping

Dust control
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sand P J"_:. essing Plants
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ay permitting VR
m Building code permitting .

5 Wy ;
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Water Supply Well

Air MOI’]itOI'iIIg Station ME s
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l ustry Regulations

g

L —
(county and/or !".,5!'..

DEPT. OF NATURAL RESOURCES

land use, licensing,

riveway, road use, san t ry, building
regulations (WDNR, WDOT)
ater supply, air, stormwater, wetlands,

ace water, archaeological, historical,
gered resources, highway access

@ Federal regulations (EPA, MSHA, FAA, ey
~ USACE, CWA, NIOSH) MSHA
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lndustry Regulations

missions standards
rol plan

\_J 4L

alfunction preve & abatement plan
k compliance testing
H - Occupational safety
upational silica dust exposure limits
- WA,, exposure limit 0.05 mg/m”"3

= M — Workplace safety

= Miner noise exposure limits

s “Action level” - TWA sound level 85 dBA
o “Dual hearing protection level” - TWAg sound level 105 dBA
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Decibel Chart

- Commercial Industrial
Threshold For Hearing
Good Recording Studio

Library

Ref rii:cﬁu:-r Hum

Quiet Office 'Power Lawn Mower

Conversational Speech

Piano Practice

Business Office

Noisy Restaurant :lnpi:m! Office
Chamber Music '

Classroom

Airplane at | mile . "Manual Machines
Reception / Lobby Area Handsaw
Motor Bus -

Applause in Auditorium

Residential

Breathing

‘Rustling Leaves

:Whispct. Mosquito

Living / Dining Room

0
10
15

20

30

dB Level

Ki:éix-:_n / B;uhroom

.'Hnmc Office
Birds at 10’

Electric Shaver
Piano Practice
E‘S(ﬂ:l.'l Traffic
Barking Dog
Alarm Clock
Television / Dishwasher
Vacuum Cleaner
Garbage Disposal
Telephone Dial Tone

Lawn Mower

50

55
60
60
65

70
75
75
75
80

85

85
85
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PDecibel Chart (cont.)

'OSHA Required Hearing Protection in Factory

Teleconference Room

Subway

Farm Tractor

Sustained Exposure May Cause Hearing Loss

Music Practice Room
French Horn

Orchestra

Computer Room

Bass Drum

Dog Kennel

Symphony Orchesira

Pain Begins

Disco

Cymbal Crash

Dragcar Racing

Rock Concent

Chest Wall Begins to Vibrate
Ear Drum Breaks Instantly
Death of Hearing Tissue
Loudest Possible Sound

Electric Drill

.A\‘emgc Factory Noise
Diesel Truck

: Printing Press

Heavy Truck
Power Mower

Punch Press

Sandblasting
Pneumatic Clipper
Military Jet

-Aircmfl Carrier Deck

Train at 100'

Teenage Stereo

Walkman at 5/10

.Blendcr

Motorcyele

Train

Power Saw

Baby Crying

'.Sq ueeky Toy 1o Ear

Shot Gun
Air Raid Siren

.Sholgun
Jet Takeoff
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al Concerns

forcement
affic, noise, light, vibration, etc.)

5 Surfe ater/ wetland impacts
- Aesthetics
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Lori A. Rosemore, PG
715.834.3161
RosemoreL@AyresAssociates.com

www.AyresAssociates.com
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