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The materials contained in this presentation are copyright Pipeline
Knowledge & Development 2011. All rights are reserved. No part of this
presentation may be reproduced, distributed, or stored in any form or by an
means without prior written permission from Pipeline Knowledge &
Development.

Some of the images have been supplied by others . Other information has
been taken from literature or the internet in which case any copyright
remains with those organizations or individuals.

The information contained in these materials was secured from sources
believed to be reliable. However, Tom Miesner, Miesner, LLC, and Pipeline
Knowledge & Development;
1. Make no warranty or representation, expressed or implied regarding the accuracy, completeness, reliability, or

usefulness of the information contained in this presentation
2. Assume no liability with respect to the use of the materials contained in these presentations
3. Are not responsible for damages resulting from use of the information in these presentations.

For information or to receive permission to copy or reproduce, contact Tom
Miesner, tom@pipelineknowledge.com or +1-281-579-8877
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Tom Miesner
• Principal Pipeline Knowledge & Development

– Pipeline Education and Training

– Markey Analysis, Strategy and Project Development

– Expert Testimony and Arbitration

– Appraisals and Independent Opinions

– Management and Improvement Consulting

• Extensive pipeline background

• President Conoco Pipe Line Company –6 years

• Numerous JV Boards and Committees

• Author

– Oil and Gas Pipelines in NonTechnical Language

– The Role of Pipelines and Research in the U. S.

– A Practical Guide to US Natural Gas Pipeline Economics

– Pipeline Engineering for McGraw Hill’s Transportation Engineering
Handbook

• Currently writing The Final Mile, Natural Gas Distribution Pipelines in
NonTechnical Language
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PkD Knowledge Transfer Module Offering

1) The Energy Pipeline Industry (71)

2) Introduction to Hydraulics (61)

3) How Pipelines Work (45)

4) Field Operations (68)

5) Central Control Room Operations (44)

6) Introduction to SCADA and Controls (33)

7) Introduction to Leak Detection (30)

8) Equipment and Components (147)

9) Pipeline Maintenance (207)

10) Pipeline Regulations (40)

11) Oil Pipeline Safety Regulations (232)

12) Introduction to Engineering and Design (56)

13) Pipeline and Station Construction (61)

14) Pipeline Economics (47)

15) History of Gas and Oil Pipelines (71)

16) The Origins of Oil and Gas (25)

17) Pipeline Organizations and People (20)

18) Power Optimization (28)

19) Successful Joint Ventures (40)
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Early Pipeliners
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Class Outline

Pre 1750

1750 to 1800 –Early Investigations

1801 to 1850 –Lighting and Lubrication

1851 to 1875 –Combustion and Kerosene

1875 to 1900 –Short Lines and Leaky Joints

1900 to 1925 –Longer Pipes, Higher Pressures

1925 to 1950 –Depression, Competition, War &
Peace

1950 to 1975 –Pipelining Comes of Age

1975 to 2000 –The Regulatory Era
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Pre 1750’s

• Natural gas and oil seeps have been known since
ancient times.

• Chinese reportedly used natural gas for evaporating
water to produce salt.

• 1500’s Citizens required to keep lamps burning in front
windows.

• 1662 Boyles law published
• 1687 Principia published by Isaac Newton
• 1716 In London, all housekeepers required to hang out,

every dark night, one or more lights, from six to eleven
o'clock, under the penalty of one shilling

• 1700’s Various people experimented with extracting gas
from wood and coal.

• 1730 Daniel Bernoulli publishes Hydrodynamica
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1750 to 1800

• 1760 New York City installed whale oil street lamps.
• 1780 Charles Law discovered
• 1785 Jean Pierre Minckelen lit his classroom with

gas
• Late 1790’s French inventor Philippe Lebon

discovered how to derive gas from wood.
• 1792 William Murdoch achieved a gas flame in his

living room at the end of a metal tube attached to an
iron retort in his backyard

• 1798 Murdoch lighted a Bolton and Watts foundry in
Soho with gas.
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1800 to 1825

• 1802 Two gas lamps were installed outside Bolton and
Watts’s factory.

• 1802 Gay-Lussac law published
• 1803 The foundry was entirely lit by gas.
• 1807 First public street lighting with gas took place in

Pall Mall, London
• 1812 The National Light and Heat Company was

founded in London
• 1816 In Baltimore Rembrandt Peal organized the first

gas company in the United states.
• by 1819 288 miles of pipes had been laid in the city of

London to supply 51,000 burners.
• 1821 William Hart established the first commercial

natural gas well near Fredonia, NY
• 1825 Natural gas service provided through a ¾ inch lead

pipe to local Fredonia, NY stores and buildings

9
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1825 to 1850
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• 1828 Broadways “Great White Way”illuminated with gas
lights

• 1830 Barcelona Lighthouse on Lake Erie is lit by natural
gas transported a half mile through hollowed out pine
logs

• 1833 Gas Light Company of Baltimore owns 2 miles of
gas mains for 3,000 private and 100 public lamps

• 1834 First U.S. cast iron pipe made at Millville, NJ
• 1834 Ideal gas law stated
• 1850 Peoples Gas becomes the first utility in the city of

Chicago when it lights the city's streets with natural gas
lamps
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Gas Manufacturing
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Manufacturing Coal Gas
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Coal Retort Sketch
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Carburetted Water Gas
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Gas Holder
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Uses of Gas
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Early Drilling
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1850 to 1875 –Business
• 1859 First commercial oil well - Titusville, PA

• 1858 New York authorized the Fredonia Gas Light &
Water Company as the first natural gas corporation
in the U. S.

• 1859 U. S. had 297 manufactured gas operations
serving an estimated 4,857,000 customers

• 1865 Pennsylvania legislature passed first anti-
pollution bill preventing discharge into certain creeks

• 1865 Kerosene lamp begins to gain popularity
threatening gas for lighting

• 1866 Houston Gas Light Company formed to supply
gas for lighting the streets of Houston.

Source: Waples, David A. (2005), The Natural Gas Industry in Appalachia, Jefferson,
North Carolina: McFarland & Company Inc. p. 134
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1850 to 1875 –Pipelines

19

• 1962 Barrows and Company constructed a pipeline of
about 800 feet from one of their wells to their refinery
near Tarr Farm, PA

• 1863 Hutchins and Company built a two mile long 2
inch diameter pipeline from Tarr Farm to the Humbolt
Refinery at Plummer. It rose 400 feet in elevation and
used 3 pumps.

• 1865 Samuel Van Syckel from Pit Hole, PA to Miller’s
Farm, on the Oil Creek Railroad, about 5 miles away.
The 81 barrels per hour it moved did the work of 300
teams working 10 hours

• 1872 Bloomfield and Rochester Natural Gas Light
Company built a 25 mile pipeline from Bloomfield to
Rochester from hollowed out Canadian white pine logs
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1850 to 1875 –Technology

20

• 1855 Darcy’s law published

• 1856 Bessemer steel is developed

• 1863 Pipelines joined by screwed couplings

• 1863 Standardize metering for gas started with the
formation of the American Metering Company

• 1869 Hydraulic testing of pipe begins as a quality
assurance test

• 1871 Bessemer steel begins to displace wrought
iron
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1876 to 1900 –Business

21

• 1879 Edison invented the incandescent light bulb

• 1880 Manufacturers start selling gas appliances

• 1883 Pennsylvania passes legislation giving oil
pipelines the right of eminent domain

• 1885 Karl Bunsen invented the Bunsen burner

• 1885 Gas mantel invented by Carl Auer von
Welsbach in Germany and patented

• 1888 Introduction of the prepaid penny in the slot
meter in the UK
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1876 to 1900 –Pipelines

22

• 1878 First Russian crude oil pipeline, 3-inch
diameter, 6 miles long from Baku to Balakhany

• 1879 Tidewater Pipeline, a 6-inch diameter 110
mile wrought iron pipeline built.

• 1881 Jacob Vandergrift’s United Pipe Lines
controlled 12,000 miles of 2 in. and 4 in. gas
gathering line and 600 miles of larger diameter
interstate trunk lines

• 1900 About 6,800 miles of crude oil lines in the US,
nearly 90% owned by Standard Oil
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1876 to 1900 –Technology

23

• 1883 Reynolds number introduced

• 1891 Dresser coupling is developed to join pieces
of pipe end-to-end mechanically

• 1897 first 30”diameter lap-welded pipe is made

• 1899 first large diameter (20”) seamless pipe is
made, 5/8”wall thickness

• 1899 internal combustion used to power natural
gas compressors

• 1900 most lap-welded pipe is made from steel;
open hearth steel making is the predominant
process
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Crude Oil Transport by Train
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Delivery by Wagon to Train Depot
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By the Early 1900’s

• Gas was well established as a lighting,
cooking, and heating source

• Locally manufactured gas or locally produced
natural gas was used

• Gasoline was beginning to rival kerosene as
the liquid fuel in highest demand

• Experimentation with long distance pipelining
was in full swing
– Pipe manufacturing methods

– Steel properties

– Joining techniques

– Compressor and pump technologies

26

© 2011 Pipeline Knowledge & Development

1901 to 1925 –Business

• 1901 Spindle Top drilled near Beaumont,

• 1908 British Thermal Unit (BTU) used for the first
time in Wisconsin

• 1911 Standard divests of Buckeye Pipeline

• 1914 Gasoline displaces kerosene in the U. S. in
terms of value produced

• 1916 U. S. National Academy of Science
establishes the Baume scale for measuring specific
gravity of liquids

• 1921 API establishes API Gravity as the petroleum
measure for hydrocarbon liquids
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1901 to 1925 –Regulations

• 1903 Elkins Act passed by Congress

• 1903 Bureau of Commerce established by Congress

• 1905 The Garfield Investigation looks into pipeline
practices in Kansas

• 1906 Hepburn Act passed by Congress

• 1906 Ten states required oil pipelines to be common
carrier

• 1921 Iroquois Natural Gas ordered by the NY Public
Service Commission to augment its supply of natural
gas with manufactured gas

28
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1901 to 1925 –Pipelines
• 1904 Pure Oil built a 300 mile 5-inch kerosene line from

Western PA to Marcus Hook

• 1904 first major gas transmission pipeline, 16”diameter

• 1904 The state of Texas had 513.5 miles of crude
pipelines

• 1907 Transcaucasus Railroad put into operation a 550
mile long kerosene pipeline between Baku and Batum

• 1907 Gulf Pipeline built a 6-inch line 480 mile line from
Glennpool, OK to Port Arthur, TX

• 1925 The first long distance all welded pipeline is laid by
Magnolia Gas from North LA to Beaumont, Texas. It is
217 miles long and consisted of 14, 16, and 18 inch
diameter pipe
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1901 to 1925 –Technology

• 1900 most lap-welded pipe is made from steel

• 1911 one mile pipeline constructed with oxy-acetylene
girth welds

• 1915 Depleted reservoirs used to store gas

• 1917 11 mile pipeline is welded with electric metal arc
welding

• 1924 a process for making line pipe by electric
resistance welding with direct or low frequency current
is invented

• 1925 large diameter seamless pipe (made by the plug
mill process) becomes available (24”diameter)

30

© 2011 Pipeline Knowledge & Development

Winter Construction Circa 1908
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Gathering Station Circa 1900
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Ditching Machine Circa 1915
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Ditching –the Hard Way
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The Tong Gang
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Old Battleship Compressor –1899

36

United Natural Gas Company installed the first 1,000 horsepower
natural gas powered compressor in 1899 in Mt. Jewel, PA. –
Courtesy National Fuel Gas
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Early Compressor Station
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Wooden Pipe with Steel Valve
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Wooden Pipes
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Expanding Gas Holder
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Tractor and Plow
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Horse Drawn Welding Cart
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Oxy-Acetelyne Welding
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Early Welding
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1926 to 1950 –Business

• 1927 Missouri-Kansas Pipe Line Corporation formed by
a group of entrepreneurs. It later became Mo-Kan and
then Panhandle Eastern

• 1930 Four natural gas companies controlled almost
60% of U. S. gas transmission pipeline mileage

• 1931 People’s Gas Light Company (Chicago) began
the first major marketing of natural gas for home
heating.

• 1932 More than 80 percent of U. S. gas sales by volume
are natural gas versus manufactured gas

• 1947 Minneapolis Gas Light Co. switched entirely from
manufactured gas to natural gas
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1926 to 1950 –Gas Regulations

• 1928 U. S. Senate directs the Federal Trade
Commission to investigate utility holding companies

• 1935 Public Utility Holding Act Passed

• 1935 Federal Power Act Passed

• 1935 Federal Trade Commission’s investigation of
utility holding companies, comprised of ninety six
volumes, published

• 1938 Natural Gas Policy Act passed

• 1948 UK passes The Gas Act of 1948 nationalizing
the gas industry in the UK
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1926 to 1950 –Oil Regulations

• 1940 ICC established a standard for assessing the
reasonableness of oil pipeline

• 1941 Federal legislation passed giving oil pipelines
the right of eminent domain with the President of
the US decided it was in the interest of national
defense

• 1941 Consent Decree signed by Justice
Department and 20 major oil companies, 52 oil
pipeline companies, and 7 affiliates or subsidiaries
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1926 to 1950 –Pipelines

48

• 1942 –Plantation Pipeline completed from Gulf
Coast to Northeast

• 1942 German submarines began sinking crude oil
tankers destined for refineries in the North East

• 1942-1943 War emergency pipelines built

– Big inch

– Little inch

• 1947 Big Inch and Little Inch are sold to Texas
Eastern Transmission and converted to gas

• Multiple oil and gas pipelines constructed post WW
II
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1926 to 1950 –Technology

49

• 1927 electric flash-welded pipe developed

• 1928 first API Standard 5L for making line pipe
appears

• 1928 Over 60 coating compounds were in use to
coat pipe, protecting it from corrosion

• 1933 most large diameter pipelines are welded with
electric arc girth welding

• 1933 ultrasonic testing for use in detecting cracks in
metal developed by O. Millhauser

• 1935 publication of first standard code for design of
pressure piping
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1926 to 1950 –Technology (Continued)

50

• 1942 API Standard 5L includes hydrostatic testing of
pipe

• 1942 American standard code for pressure piping
appears

• 1944 Moody diagram plotted

• 1944 electric flash-welded pipe included in API
Standard 5L

• 1948 radiographic inspection of girth welds is
introduced

• 1948 double submerged-arc-welded pipe is
introduced

• 1948 Standard 5LX introduced
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Sideboom
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Hilly Construction
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Pulling the Pipe
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Dispatching
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Security During WW II
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Taking a Break
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Station Control
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Central Control Room
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1951 to 1975 –Business

• 1951 New York City begins to receive natural gas in
large quantities

• 1959 LNG is produced for the first time on an industrial
scale in LA. It is transported to UK by the vessel
Methane Pioneer

• 1962 Peoples Gas is able to meet all demands by
Chicago residents for natural gas to heat their homes

• 1964 Buckeye Pipeline Company is acquired by Penn
Central Corporation

• Burgeoning Post WW II demand for refined products
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1951 to 1975 –Gas Regulations

• 1954 Supreme Court's decision in Phillips Petroleum Co.
v. Wisconsin (347 U.S. 672 (1954) gave FPC right to
regulate well head price of natural gas

• 1965 UK passes the Gas Act of 1965 empowered the
Gas Council to acquire and supply gas to 12 area boards

• 1968 Federal Natural Gas Pipeline Safety Act of 1968
passed by Congress

• 1973 UK sets up British Gas, replacing the Gas Councils

• 1974 FPC determined that area wide pricing of well head
gas rates was unfeasible

60
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1951 to 1975 –Pipelines

• 1951 1840 mile long, 30 inch diameter natural gas
pipeline built from the Gulf Coast to PA and NY built
by Transcontinental. The line operated at 800 psi
and had 19 compressor stations

• 1955 Over 6,000 miles of pipeline are in operation in
the USSR

• 1964 Colonial Pipeline begins operations

• 1972 Explorer Pipeline begins operations
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1951 to 1975 –Technology

62

• 1953 line pipe Grades X46 and X52 are introduced

• 1956 mill hydrostatic testing to 90% of SMYS introduced

• 1959 ASA B31.4 appears as a separate code for oil
transportation piping systems

• 1963 nondestructive inspection of line pipe under API
Specification 5L begins

• 1965 MFL internal inspection introduced to the industry

• 1969 supplemental requirements for toughness testing
introduced in API Specification 5L
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Control Room
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Tieing in the Line

64

Picture removed to avoid potential copyright issues



16

© 2011 Pipeline Knowledge & Development

Winter Construction
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Arc Welding
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Control Room
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1976 to 2000 –Business

68

• 1977 TransAlaska pipeline begins operating, eventually
carries 15% of the nation’s crude oil supply (2 million
barrels per day) at its peak

• 1986 Buckeye formed as the first publically traded
pipeline MLP

• 1989 Gasprom formed from USSR Ministry of the Gas
Industry

• 1991 Transneft formed from Glavtransneft.

• 1992 Enron Liquids Pipeline LP formed

• 1997 KinderMorgan Energy Partners, L. P. formed

• Gas transmission companies work to reinvent
themselves following the FERC rulings
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1976 to 2000 –Regulations

69

• 1979 Hazardous liquids pipelines brought under federal
regulations

• 1978 Natural Gas Policy Act (NGPA)

• 1978 Power Plant and Industrial Fuel Use Act

• 1985 FERC issued Order No. 436

• 1985 FERC issued Opinion No. 154-B

• 1986 UK privatizes British Gas

• 1986 Tax Reform Act of 1986

• 1992 FERC Order No. 636 issued

• 1999 FERC Order No. 639 issued

• 2000 FERC Order No. 637 issued
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1975 to 2000 –Technology

70

• 1980 high-resolution smart

• 1982 experimental smart pig for crack detection is
tested

• 1983 API 5L and 5LX combined in API 5L

• 1985 Grade X80 line pipe appears

• 2000 minimum level fracture toughness made
mandatory in API Specification 5L

• Internal inspection technologies improve

• Scada and automation become routine

• Computational and other leak detection techniques
improve
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Control Room
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Summary

• The pipeline industry is about 200 years old

• It was one of the key enablers of the industrial revolution

• Technical innovations allowed increases in safety,
environmental performance, reliability and efficiency

• Risk takers were critical to the growth and success of the
industry

• Public pressures drove both safety and environmental
regulations

• Pipelines continue as critical enablers of the quality of
life
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Prognostications

• Public communication and education will become
critical

• Canadian crude imports will continue

• Refined product movements will be flat

• Gathering, especially gas will continue to grow

• LNG import facilities will be over built

• Managing processes will come of age

• Knowledge will be critical for success

• A new generation of pipeliners will emerge
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Questions or Comments

Please fill out the critique sheet for this
section now
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