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Historical Shallow Natural Gas Occurrence in ND
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Historical Shallow Gas Use in North Dakota
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Examples of historic shallow natural gas use by North Dakotans
likely near Mohall, in Renville Co. around 1919.

Gas storage tank at the Northern Hotel,
Edgeley, LaMoure Co., around 1920
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Early Gas Composition Analysis

Gas Properties (Barry, 1908)
886 BTU
82.7 % Methane
0.2 % Ethane
3.0 % Oxygen
12.4 % Nitrogen
0.5 % Hydrogen
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N @240 Historic threshing operation utilizing shallow natural gas in north-central North Dakota

Star diagram of gas composition analysis results from shallow gas
occurrence within wells located on the Parker Farm (Barry, 1908).
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Working Definition of Shallow Gas in North Dakota

* Natural gas that is generated and accumulated within the near surface
geology of the state at depths commonly less than 300m that is
typically sourced and contained within permeable organic laden
glacial sediments or within sandstone and fractured shale reservoirs
of Cretaceous age or combinations of each.
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(a) North-Central North Dakota. (b) Eastern North Dakota.

Conceptual diagrammatic geologic sections depicting typical potential
shallow gas settings in north-central (a) and eastern (b) North Dakota.
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Physiography and Location of Bottineau County
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Physiographic Map of North Dakota highlighting the location of Bottineau County (red hachured area) .
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Surface Geologic Setting in Bottineau County
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Glacial Lake Souris

Turtle Mountains
(Modified from Fischer and Bluemle, 2005)
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Potential Influence of Structure on Drift Occurrences
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Relationship of Bottineau County Historic Shallow
Gas Occurrences and Bedrock Topography

HISTORIC OCCURRENCES

(Modified from Anderson, 2006)
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Characteristics of Historic
Gas Occurrences Iin
Bottineau County

Shallow artesian ground-water wells
Depths of 46 to 91 m common
Producing Zones:

— Basal glacial outwash sands

— Upper-Cretaceous bedrock sandstones
Initial Producing Pressures = 64 psi

Likely open flow production of
400 to 1000 Mcf/D

Do ) (o e
Gas producing well in the Mohall, ND area around 1920
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NDSWC 5563 DATE DRILLED: 9/13/79

LOCATION 162-081-22AAA  ALTITUDE (FT.NGVD): 1489 DEPTH: 512 (FT)

Bl [ypical Log Characteristics and
‘ Stratigraphic Relationships

1-17 Clay, silty, sandy, pebbly,
yellowish-brown, oxidized (til),

17-92  Clay,silty to sandy, pebbly,
olive-gray (il).

Sand, veryfine to coarse, silty,
subrounded to well-rounded;
predominately quartz grains.
Clay, silty, very sandy, pebbly,

Low permeability glacial sediment
(till or glaciolacustrine sediments).

Sand, very fine to very coarse, silt,
angular; some carbonaceous material.

Sand, fine to coarse; interbedded with
lenses of carbonaceous silt; about 10
e subrounded gravel.

Basal outwash sands (detrital lignite common).

FOX HILLS SANDSTONE

Siltstone, greenish-gray; interbedded
with carbonaceous brownish-gray
claystone.

Underlying permeable Cretaceous bedrock
b (Fox Hills/Hell Creek Formation).

370-470  Siltstone, argillaceous, brownish-gray;
interbedded with fine greenish-gray sandstone.

Deeper basal Cretaceous marine shales
T (Pierre Fm).

PIERRE SHALE
492-512  Shale, siliceous, indurated, grayish-black.

(Modified from Randich and Kuzniar, 1984)
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Historic Wells with Reported Gas Occurrences

® Higtoric Well with Gas Show
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Quaternary Glacial Drift Wells

#® Historic Well with Gas Show
® Cluaternary Well
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Relationship of Sulfate Concentrations in Quaternary
Glacial Drift Wells to Wells with Historic Gas Shows

& Historic Well with Gas Show
Sulfate =500 mg/L
Sulfate =500 mg/L
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Relationship of Bicarbonate Concentrations in Quaternary
Glacial Drift Wells to Wells with Historic Gas Shows

@ Historic Well with Gas Show
Bicarbonate =400 mg/L
# Bicarbonate 400-1000 mgil
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Relationship of Sulfate/Bicarbonate Ratio Isoconcentrations
to Wells with Historic Gas Shows and [Sulfate]

North Dakota Department
of Mineral Resources

® Historic Well with Gas Show

0 MILES
A Sulfate <500 mg/L —

SCALE
Sulfate >500 mg/L

1 Sulfate/Bicarbonate Ratio Isoconcentration Contour
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Relationship of Sulfate/Bicarbonate Ratio Isoconcentrations
to Wells with Historic Gas Shows and [Bicarbonate]
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1 Sulfate/Bicarbonate Ratio Isoconcentration Contour ¢
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Upper-Cretaceous Shallow Bedrock Wells

# Historic Well with Gas Show
® Upper-Cretaceous Shallow Bedrock Well
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Relationship of Sulfate Concentrations in Upper-Cretaceous
Shallow Bedrock Wells to Wells with Historic Gas Shows

& Historic Well with Gas Show
Sulfate =500 mg/L
Sulfate =500 mg/L
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Relationship of Bicarbonate Concentrations in Upper-Cretaceous
Shallow Bedrock Wells to Wells with Historic Gas Shows

& Historic Well with Gas Show
Bicarbonate <400 mg/L
# Bicathonate 400-1000 mgiL
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GROUND-WATER OBSERVATION WELL SHALLOW GAS FID FIELD SCREENING
BOTTINEAU COUNTY, NORTH DAKOTA
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® Existing observation well with a positive FID response

N
I ® Existing observation well with no FID response

® Historical observation well not found
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SCALE: AS SHOWN

NDGS, 2006
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Recent Shallow Gas Occurrences in Bottineau County

Observation Well:
T162N-R83W-15CCC

FID Instrument
Response =236 ppm

(as methane at TOC)

Flowing head well
(<1gpm)

[Methane] in
groundwater = 8.3 mg/L

Located in area of
historic shallow natural
gas occurrence

(western Bottineau Co.)

Bubbling continuously
at top of well
(approx 2-3 bubbles/5 sec.)

Screened Interval:
—  235-238-t
(71.6-72.5m)

Bedrock (K;) Depth:
—  244-t
(74.4m)
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Relationship of Recent Reconnaissance Field Screening Results to Historic
Shallow Wells with Gas Shows and Oil/Gas Wells Drilled in Bottineau County

#® Historic Well with Gas Show
* OlfGas Wells Drilled
Positive FID Field Screening Result
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NORTH DAKOTA GEOLOGICAL SURVEY

North Dakota Department of Mineral Resources
and Geological Survey Division Main Offices http://WWW.State.nd .us/ndgs/

Street Address: 1016 E. Calgary Ave., Bismarck ND 58503
Mailing Address: 600 East Boulevard Avenue, Bismarck ND 58505-0840
Telephone: (701) 328-8000 FAX: (701) 328-8010

The Wilson M. Laird Core & Sample Library

Office Hours: Monday - Friday, 8am-12pm and 1pm - 5pm

North Dakota Geological Survey Paleontology Lab

o

Street Address: 612 East Boulevard Avenue, Bismarck, ND 58505-0830
Mailing Address: 600 East Boulevard Avenue, Bismarck ND 58505-0840
Telephone: (701) 328-8000

FAX: (701) 328-8010

Email contact:  1j@nNderson@nd.gov
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