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Exploring data, sharing perspectives, and
mapping impacts of the oil and gas industry



















Not Your Parent’s Sand

* Frac Sands being explored with surface/strip-mining methodologies across primary
silica basins in Great Lakes
— Very fine stuff 212-850 micrometers; > 0.6 Sphericity and Roundness




Difficulties Determining Stocks & Flows

e Actual production for each mine is unknown

— Permitted production data is available for just 15-17% of known
mines (129 mines in WI averaging 100-275 acres)

e 60.1 million tons per year or 2.5 million tons per mine
— 4,087-9,397 tons per acre
— Wisconsin producing roughly 211-336 million tons per year

— 93.8-149.3K horizontal wells (11-18% of current US O&G inventory)
» Ohio laterals averaging 6,300-6,400 feet but getting longer by the day
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Four Wisconsin Silica Sand Mining Facilities

Badger Mining/Atlas Resin Proppants

Preferred Sands

Usage Type
[ Buildings

Cleared Land

Taylor Frac Ship-Out Mining

e Misc Infastructure

M ||eS - Processing/Sorting

B shipping
0 0.45-0.9 : . —




Water Developed Barren Deciduous Evergreen Mixed Forest Shrubland Herbaceous Farmed Wetland Total Area
1.46 30.73 0.25 61.83

Buildings 22.73 1.65 4.01 1.33

Cleared Land 9.36 81.57  39.04 260.46 8.88 5.81 23.75 51.77 75391 38.25  1273.43
Mining 22.68 146.43 244.63 689.54 54.26 8.45 58.49 79.62  2082.28 38.25  3424.65
Misc Infrastructure 7.75 4.67 5.67 1.11 0.44 0.67 73.04  2.89 96.07
Processing/Sorting 11.12  70.50  23.35 3.34 1.33 0.89 259.57 4.23 374.29
Shipping 1.11 35.81 0.67 9.34 1.78 1.11 19.62 111.98  8.23 189.48
Water 129.28  5.68 81.42  46.77 3.69 1.17 9.04 402.39  22.80 706.32
Total Area 162.44 311.09 442.59 1039.14 74.40 86.31 163.07 3713.90 11490 6126.08
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Midwest US St. Peter Silica Sandstone Geology‘

Variable Avg Increase Per Quarter
Lateral Length (ft) 6,440-6,380 + 50-55 feet
Drill Cuttings (Tons) 608 4.7-5.2
Landfill Drilling Muds (Tons Per Facility) 28,098 15,319
Water Usage (Gallons)*
OH** 6.2-7.0 MGs 405-410K
% of Residential Demand 11-18%
% of “Available Water” 5-8% (11% w/in 1 year)
Gallons Water Per Gallon Oil 16-38 3.6
\AY 6.9 MGs 450K
Silica Sand (Tons) 4,303 86 e
Injection Waste (Gallons Per Quarter) 117 MGs 5.4 MGs Wiles ek e
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