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Elenbans - 5 Generations in Energy

1907 - 2016
110 Years

Matthew J. Elenbaas
1853 -1940

Coal: 1907 — 1931
25 Years

January 11, 2017

Aaron Elenbaas 37 Years
1878 — 1953 Coal: 1917 - 1953
Frank Elenbaas 37 Years
1879 - 1953 Coal: 1917 - 1953
Harry Elenbaas 31 Years
1886 — 1975 Coal: 1912 - 1942
Martin R. Elenbaas 44 Years
1888 — 1975 Coal: 1913 - 1956
Arthur Elenbaas 50 Years
1892 - 1972 Coal: 1907 - 1956
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fach B Elenbans

1923 - 2012

64 Years
Oil & Gas: 1947 — 2010

Bouglas Y. Elenbaas 45 Years

1955 — Oil & Gas: 1973 - 2016
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BY9E Employment History

* 1973-75 Mich-Wis Summer Field Tech — Goodwell

* 1976 Mich-Wis Cable Tool Drilling Rig — Roustabout
« 1977-84 ANG Coal Gasification — Process Engineer
* 1984-96 Elentaas Od & Gas (onsaltants — Consultant

* 1996-97 CMS NOMECO - Petroleum Engineer

* 1997-2012 Coastal, EIPaso Corp & TransCanada (ANR
Pipeline) — Project & Principal Engineer

* 2012-16 El Energy (Comsatting LLE — Consultant
e & Brock Engineering LLC Sub - Consultant
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2. Elewbaas - Charter/Founding Member

in Two SPE Sections
Midwest Gas Storage & Michigan Section

3 § & = A = l TR 3 P \
FIRST Society of Petroleum Engineers unit in Michigan and first officers are (standing) Jack Elenbass, Robert Feathers and Richar
\Stauffer; and (seated) Reese Bennett, chairman, and G.D. Jerry Simon. first vice-chairman.
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Jack R. Etewbaas Professional Career

e Officer in USA Navy 1944-1946

* M.S. Chemical Engineering University of Michigan - 1947

* Michigan Consolidated Gas Co. 1947-1979

* 65 Year SPE Member, Many SPE Task Groups & Awards

e 15 Year AGA Storage Research Committee Member

* Co-Author with Katz - “Handbook of Natural Gas Engineering”
* Significant Contributor to Penn State Rock Mechanics Lab

e D.L. Katz (1907-1989)

* A 4RE Mentor & Friend

* “Father of Underground
Gas Storage”
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Jack & ABoug Recipients of SPE Region Service Award
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ack RB. Elenbaas

Legacy in Underground Natural Gas Storage

USA Underground Natural Gas Storage Capacity by State
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Importance of Gas Storage

—e—Michigan Gas Use (MMcfd)
4,500 —e—Michigan Gas Production (MMcfd) h




Jack R. FElenbaas &
Michigan’s Underground Gas Storage Fields

Michigan - Underground Natural Gas Storage

Working Base Total
Gas Gas Gas

Storage Formations Bcf Bef Bef % W.G.

Niagaran Reefs 37 465 158 624 75%
Michigan Stray 9 158 173 331 48%
Other Zones 5 57 76 133 43%

Total Fields 51 681 407 1,088 63%

M 2. FElewbaas - 27 Fields

ﬂdcéz Elenbaas regarding

Michigan Storage Fields
“I defy Anyone to Find

Better Storage Fields!”
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Columbus Township - MichCon Storage Fields
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Belle River Mills

Saint Clair Hw,y,

1963 Rood Estate Oil Well Drilled
1968 MCGC Acquires Rood Est. Well
1970 MCGC Converts to Facility Well

———

BELLE RINMER MILLS O

Puttygul Rd

idian T

Discovered - 1961
' z Converted to Storage - 1965
0 76.1 Bcf Total Gas
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Washington 10 Storage - Developed 1999

3 Reefs — Washington 10, 10A, 11

600,000

Bast - Vanden Brouck 1-11 Gas Production
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0
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1977

Washington 11, Disc. 1966
Washington 10, Disc. 1974

Jack R. Elenbaae  “Merlin,
something has to be feeding
the Bast Vanden Brouck well,
the evidence is irrefutable!”
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ANR Capac Storage Field - Developed 1978

O
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D.L. Katz Analogy of Gas Losses
‘the Cats and the Doors’

Discovered - 1961
Converted to Storage - 1978 25502
Yohe-Hazel Well Drilled - 1980

Donald Rd

@‘3‘00

\ Yohe — Hazel Well
{
—.. o
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Elentbans Family Histony
Selling (oal

GR Press April 17, 1915
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M.Y. Elenbaas & Sons - Stone Locations

Division Ave.

1930’s

Burton Street Current

1953
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Elenbaas Brothers - (oal

January 11, 2017

Burton Heights Record

" COAL

COKE WOO0D

- BUILDING MATERIAL

Checkerboard Bag Chows for
Horses, Cows, Hogs and Poultry

INSURE HIGHEST QUALITY

ELENBAAS BROTHERS, INC.
Dial 32-888S
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Elentaas Brothens - Premeium (Yoal

Burton Heights Record
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M.(. Elenbans & Sons Detivery Methods
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History of Crude Oil Products

* The Bible — Genesis 6:14 - “Make rooms inside the ark,
and cover it inside and out with pitch”

* 2,000 BC — Asphalt Used to Build the Walls of Babylon
* Cuneiform Tablet - Bitumen Usage (ca 2350-2150 BCE).

* 615 BCE - Asphalt for Road Building in Babylon
* 1264 — Marco Polo Diary - Seeps of Qil in Persia (Baku)
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347 AD - China
Bamboo used
drilling Oil
Wells to 800’

1594 - First
Hand Dug Oil
Wells in Baku

1858 - First
Modern Oil
Well Drilled in
Baku
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Drilling Oil Wells
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North America’s Early Oil Wells

1858 — America’s First
Oil Well Drilled
Ontario, Canada 13’

1859 - Drake Well
Seneca Oil Co. 69’

1886 - Port Huron
Field 21 Wells
(Dundee) 575’

1901 - Spindletop
Ranch — Lucas 1 Well
Gusher, First Major
Oil Well

1925 — Deindorfor
Woods Michigan’s 1
Oil Well in Saginaw
County — (Berea @
1,873’¥
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Et Enengy (Consutting LLEL

21



Crude Oil Transport & Storage

Transport in
Whisky Barrels

Transport by
Oil Pipelines
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Crude Oil Storage

Lewiston Ml — MarkWest
Oil Storage 15,000 Barrels

Cushing Oklahoma
50 MM Bbl Storage
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5,000 —USA State - Crude Oil Production - Thousands Bbls per Day|— 10,000
' S

2] e==Texas
o 4,500 9,000 =
°:’ — Alaska \ 8
c‘g — Gulf of Mexico th
© 4,000 - California 8,000 %
% ====North Dakota EJ
C L. (-
§ 3,500 = Michigan 7,000 g
3 ——USA TOTAL \ “s
(7]
‘s 3,000 6,000 2
€ ©
EN / 5
2 2,500 5,000 £
- @ =
o )
= £
g 2,000 ' 4,000 =
T O
: E
S 1,500 A WM 3,000 O
> S ;
> ‘©
= a
S 1,000 2,000 —
(] [
WM -~
3 ‘“NM -
& 500 - | X 1,000 &
)

— g
0 = -0
1990 1995 2000 2005 2010 2015 2020
January 11, 2017 Et Enengy (Consutting LLL 24




Michigan Crude Production - Bbls/Year

Michigan Yearly Oil Production & Crude Oil Prices
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Michigan Crude Oil Quarterly Average $/Bbl
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Graphs: Mapoleon 53 Wells JTrenton Black River  West Bay
S0°ear |20'ear | Gas | Fluids | Pressure Vs Cum | RATE cumM | GOR |

Case Name: Napoleon Field:
Oper: West Bay County,5tate: Jackson, MT
43,796.46 Mg

Major Phase: 0il

Napoleon - 53 Wells
Cum Oil 8.7 MMBbls

Cum Gas = 9.0 Bcf

Avg. Well = 170,000 Bbls
AT -
m.;g% ST 2 Wells > 500,000 Bbls _
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Proj 0il Cum: 5,72l.64 Mbbhl Proj Gas Cum: 9,094.31 MMcE
0il Rem: 1,791.21 Mbbl Gas Rem: 4,423,997 MMcE
Gas EUR: 13,515.29 MMcE

~0il EUR: 10,512.56 IMbbl
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History of Natural Gas

e 1,400 BC — The Oracle of Delphi (Temple of Apollo)
Built on a Burning Spring or Eternal Flame (Greece)

* 500 BC - Chinese Formed Pipelines Out of Bamboo
Shoots Transporting the Gas for Boiling Sea Water

e 1785 — Britain Commercialized Gas Produced from
Coal to Light Houses & Streetlights

e 1821 — Fredonia New York, Hart Well, First Natural
Gas Well 27 Feet Deep — William Hart considered
the “father of natural gas”.

e 1859 — 2 %" Pipeline Built 5 Miles from Drake Well
Area to Titusville

* 1938 — Gas First Regulated by U.S. Government

January 11, 2017 Et Energy Consutting LLL
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USA Natural Gas History

1821 Fredonia New York

* William Hart collected & distributed shallow gas
used for Street gas lighting in Fredonia — Hart Well
was 27 feet deep and excavated by shovels
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Kicking Down a Gas Well & “Fracking”- 1857
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Ist Commercial Coal Gas - Detroit
e 1851 — City of Detroit Gas Co. (53 Street Lights)
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1857 - Michigan Consolidated Gas Opens in Grand Rapids
Initial Street Lighting
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Hazards of Coal Gas
& Carbon Monoxide

- Gas Ranges
- Boiling Clothes

- Drafts from Open
Windows

- Variations in Gas
Pressure

- Flames Going Out
- Oven Pipe Flues

- Partial Combustion of
Flames

- Insure Tight Fitting
Valves

- Never Use Rubber
Hoses

- Fumes from Soft Coal
Heaters & Furnaces
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@AS 1S DANGEROUS

Seven people have been! asphyx-
.mted so far this year in Grand!
' Rapids. Illuminating gas clmme(li
'six lives end carbon monoxide
| killed one. Gas has been the most!
'deadly of the ‘home’ hazards. |

Too much care cannot be takeni
| in the .operation of your gas ranzez
| if you want to avert traged)

Grand Rapids Press, December, 1926
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@AS 1S DANGEROUS

Seven people have been asphyx-
|iated so far this year in Grand!
'Rapids. Illuminating gas 1:1Aime¢'l1
six lives end carbon monoxide |
{ killed one. Gas has been the most |
deadly of the ‘home’ hazards. |

Too much care cannot be taken'
in the operation of your gas range |
l if you want to avert tragedy. !
8 If you boil your clothes when |
washmg them never allow them to‘
boil over. In fact never allow
' nn)thmg to, boil over on your
| gas range. . It will put out the
] flame and let the deadly gas
| escape. Then again you ¢an have
the flame too low. A draft or a
puﬂ' of wind from an open window
| will put it out or sometimes a
| slight variatfon in the gas pressure
| will do the same thing. And your
| flame can go out if turned too
lh':w Be sure you have a pipe
leadmg from your oven flue to the
outdoors. Imperfect combustion
in your oven will cause the deadly
carbon monxide gas to form.

Be sure that the levers or valves
of your gas stove are tight fitting.
Loose fitting levers and valves can
be too easily turned by small

your levers and valves tightly.

Never use rubber tubing for
piping gas. It is éxtremely
dangerous.- And never look for a
gas leak with a match.

If you use gas for illuminating
purposes see that the jets are pro-
tected from sudden gusts of wind
which might blaw them out. And
see that the valve in the Jet is
tightly fitting so it cannot be jar-| J
red open,

Even fumes from your soft conll
heaters and furnaces are deadly.|
Flues that were built prior to five
or six years ago were: not con-
structed to carry off the fumes
from soft coal. So it will be well
to assist your heater by not fully|
covering the burning surface “hen
putting on a fresh supply.

Now that cold weather is upon|
us again we must beéware the|
danger of carbon monoxide gas. |
Bv all means. if vou run the en.!
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Early Natural Gas Pipelines

* 1889 - Natural Gas Pipeline from Findlay Ohio
to Detroit

* Gas production depleted by 1892-93

* 1891 — USA’s First Major Natural Gas Pipeline

* 120 Miles from Central Indiana (Trenton Oil &
Gas Field) to Chicago

* 1920’s — USA Pipeline Infrastructure Built

* Advances in welding, pipe rolling & metallurgy
improved reliability

January 11, 2017 Et Energy Consutting LLL
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Michigan’s Early Gas Wells & Pipelines

* April, 1928: Lima Oil - M. Figge #1, Permit #23, 1873’-
1877’ Dundee Zone, Muskegon Twp., Muskegon Cty.
 (Gas gathered and sold in Muskegon

* July, 1930: Michigan Cities Natural Gas — Keeler-

Mitchell 2, Permit #979, 1328’-1342’ Napoleon Sand
of Upper Marshal Form., Broomfield Twp., Isabella
County, MPSC #11

* Pipeline: Broomfield to Midland (1931)

* April, 1933: Taggert - Barton #1, Permit #1440,
1480°-1515’ Napoleon Sand of Upper Marshall Form.,
Austin Twp., Mecosta County MPSC #1

* Pipelines: Austin to Big Rapids & Muskegon (1934)
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W.C. “Top” Taggart

* Taggart Brothers led
by W.C. "Top" Taggart,
used the Austin Gas
Field find to earn the

title as "king of
the gas people”

Januar y 11,2017 Et Enengy Concutting LLL
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Major Pipelines — Oklahoma to Michigan
1936 Big Switch — 500,000 Burners Adjusted

Panhandle Pipeline Michigan-Wisconsin
1936 Pipeline 1949
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Hugoton Field Natural Gas Reserves for MW Pipeline

“The Time We
Calibrated the
Geologists”

9. R. Elenbaas
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Elenbaas Brothers (Ploses — 1956
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Gas Production MMcf per Day
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USA - Natural Gas Production by Source - MMcfd
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Michigan Annual Gas Production & NYMEX Natural Gas Price
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BCF per Year

400

Michigan's Historical Oil & Gas Production
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Collingwood — Michigan’s Future?

Graphs: Excelsior 4 Wells - Section 25,13 21523, 21524, 21577, 21578 ExcelsiorCollingwood  Encana, Marsthon  Kalksska, Wi = & =
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c
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Gas EUR: 2,746.19 MMcf 0il EUR: 71.84 Mbhl
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Goodwell Storage Field - 42£ 60 Year Passion

Field Discovery 1943
Gas Storage Conv. 1948
Estimated IGIP: 14.9 Bcf
Discovery WHP: 411 WHP
Strg. Total Gas: 31.7 Bcf
Max WHP: 743 Psig

| GOODIELL |

-

]

Production Engineer | prs
Storage Engineer _l _p Creek
Lease & Land Man = 3
Driller / Operator Investor
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-1970 Goodwell Collar Leak - Causing Dead Vegetation

Examples of
Dead Vegetation
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Summer 1973
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Mich-Wis Buys Out Landowners
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Goodwell Traverse

- | Goodwell Traverse Oil Field
Discovered 1943, Pure Qil Co.

Cum Production = 1.0 Million Bbls

=
42:-‘3' |

[

e

Gt:: adweﬂ Twp ~
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Total Deep Production
25.1 Bcf, 1.2MMBbls

Reed City Zone 950,000 Bbls
Ambherstburg 24,000 Bbls
Burnt Bluff 61,000 Bbls
Glenwood 15,000 Bbls
Prairie du Chien 135,000 Bbls

Harrison St

| Goodwell Field
y | Deep Oil & Gas

iGooowell

iGooowell

Goodwel Ambersibung Fool

600,000 Mcf
220,000 Mcf
12,100,000 Mcf
2,210,000 Mcf
9,930,000 Mcf
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Anderson #1-8A  July 31,1983
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Results of Goodwell PDC Discovery

1984 BYE Joins JRE
Consulting in Grand
Rapids, M
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Elentbaas Family
& Generations & 10 Years in Enengy

Wattheus ) Etentaas  MWantin R Elenbans  Jack R Flenbaas Bouglae § Elenbaas

Dear Douglas, Jack R. Elenbaas was a member of SPE since 1948. In addition to being a Distinguished Member, a Senior
Member, and a Legion of Honor Member. Your father was truly a dedicated SPE member.  Cynthia A.

Thompson, Society of Petroleum Engineers

Hi Doug! We are thankful for your father’s impact on this institution! Hannah Schierbeek, Admin Manager,
Kuyper College
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*® International
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Distinguished
Member
Presentation
Fall, 1994
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ANY QUESTIONS ?
OR COMMENTS !

References
« MDEQ Website “Gas in the Michigan Basin”
 MPSC Website Pocahontas Coal Museum Website
 CMS Website “Sample Grading Method of
 DTE Website Estimating Gas Reserves”
* EIA “First Gas — Hart Well”
* Indux Mundi “China’s First Oil & Gas Field”
* Grand Rapids Press “History of the Oil Industry”
* Burton Heights Record “Petroleum History in Azerbaijan”
* Michigan Oil & Gas News “History of Manufactured Gas”
« CMU Clarke Library “History of the Oil Industry”
* New York Geological Society “Underground Gas Storage of Fluids”
e 2013 Newaygo County Plat Book “Michigan Oil & Gas Story”
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