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The Biological Part of the Equation

Microbial composition of water is considered when adding biocides to hydrofracture fluids, but often
the consideration ends there.

However, several studies have found that produced water still contains living sulfur reducing
bacteria, acid producing bacteria and other organisms.
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Initial Study
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Is somethlng down there?
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Marcellus shale (17): Generalized Cross Section
AAverage depth- 5,000-8,000 ft. Utica and Marcellus Shale
AGenerally dry gas with high thermal maturity Ohic to Pennsylvania

OH | PA

Utica Shale (1):

£8-7,000 ft. below Marcellus
AContains both Oil and Gas (low conodont alteration index)

Lower Huron Shale (3):

Basement

A8,000 ft. below surface
ASome oil but mostly just natural gas

Coal Samples (43):
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fDepths ranged from 300-3,000 ft.
ﬁrligher permeability

Attp://geology.com/articles/utica-shale/
Attp://geology.com/articles/marcellus-shale.shtml
A



http://geology.com/articles/utica-shale/
http://geology.com/articles/marcellus-shale.shtml

Initial Study




e — ' Marcellus Produced Water Studies
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Bacterial classes

Miner communitis
o Bocilli
Clostridia
B Gommaproteobacteria
W Betoproteobacteria
W Alphaproteobacteria
H Epsilonprotecbacteria
W Bacteroidia
Fusobacterio
Flavobacteria

Chioroplast

Bacterial classes
Minor communities
Clostridio

W Gommaproteobacteria

W Betaproteobacterio

W Alphaprotechocteria

M Epsilonprotecbacteria

W Bacteroidia
Fusobacteria
Flavebacteria

W Cyanobacteria
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¥ Utica and Lower Huron Shale Microbiological Studies:
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Detection Options

Culture Methods

A Only captures 1% population
A Time consuming and biased

A Getting live cells out of rock samples is challenging...

Next Generation Seguencing
A Faster results than plating

A Captures entire population




| DNA Extraction N

Use akit...b u t | t 0SS not t ha

A Which kit?

A How much water?

A How much rock?

A s there such a thing as too much?

https://mobio.com/powersoil-dna-isolation-kit.html
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