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The Honorable Rick Snyder       April 30, 2015 
Office of the Governor                                                    
P.O. Box 30013 
Lansing, Michigan 48909 
  
Attorney General Bill Schuette 
G. Mennen Williams Building, 7th Floor 
525 West Ottawa Street 
P.O. Box 30212 
Lansing, Michigan 48909 
  
Director Dan Wyant 
Michigan Department of Environmental Quality 
525 West Allegan Street 
P.O. Box 30473 
Lansing, Michigan 48909 

Re: Based on Expert Review, Recommendation to the Michigan Petroleum Pipeline Task Force that Enbridge’s 
Line 5 in the Straits Be Shut Down and/or Stringent Measures Be Imposed Pending a Comprehensive Review by 
the State under Public Trust Law to Assess Alternatives that Prevent Catastrophic Harm to Our Public Trust 
Waters of The Great Lakes 

Dear Governor Snyder, Attorney General Schuette, and Director Wyant: 

Your Administration and the citizens of Michigan share a common and grave concern involving Enbridge’s 
62-year-old twin oil pipelines in the Straits of Mackinac: the risk of a leak, rupture, or break in Line 5 and 
the resulting catastrophic oil spill into Lake Michigan and Lake Huron. The Michigan Petroleum Pipeline 
Task Force and all of us uniformly agree that such a globally significant calamity is unacceptable given the 
magnitude of harm and ramifications to our public waters, Great Lakes fisheries and ecosystem, and the 
public health, and economy – in short, an unacceptable risk to a Pure Michigan way of life. 

During the last year, we at FLOW (For Love of Water) – in partnership with the Environmental Law & 
Policy Center, Michigan Environmental Council, Michigan Land Use Institute, Sierra Club, Tip of the Mitt 
Watershed Council, and many others – have submitted a number of letters and made formal and informal 
presentations to the Michigan Petroleum Pipeline Task Force with a clear and consistent request: for the 
State of Michigan to act immediately on Enbridge’s Line 5 oil pipelines located in the Straits of Mackinac 
through a public process under the Great Lakes Submerged Lands Act (GLSLA) and its public trust 
authority under the 1953 easement and authorizing Act 10 of 1953.   

This GLSLA process is the only way to assure that the unacceptable risk of devastating harm to the Great 
Lakes does not occur. Moreover, the GLSLA process is the only way to satisfy the State of Michigan’s public 
trust duties as well as Enbridge’s duties under the 1953 easement held in trust, because this public trust law 
sets forth clear legal principles, scope of review with alternative risk assessment and prevention, and 
subsequent decisions and actions required of Enbridge to ensure that there is no future risk of a release or 
leak from Enbridge Line 5 into the Great Lakes.   

From September 2014 through February 2015, the Michigan Petroleum Pipeline Task Force conducted 
closed door stakeholder meetings with Enbridge, the U.S. Coast Guard, PHMSA, Great Lakes 
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Commission, National Wildlife Federation, FLOW and other members of the Oil & Water Don’t Mix 
Campaign, Michigan’s 12 federally recognized tribes, Marathon Petroleum Company, and Dr. James Hill 
and Ken Winters to consider “the status of existing pipelines, their safety, how to mitigate risks to the 
environment and natural resources, regulation, emergency planning and spill response, and providing 
information to the public.” This method and scope of the Task Force’s inquiry, however, does not seek to 
prevent the risk of such unacceptable devastating harm, and as result fails to comply with the State’s fiduciary 
role as public trustee of the Great Lakes and their bottomlands for citizens and beneficiaries. 

Before this Task Force issues its final recommendations, perhaps as early as May, FLOW is submitting this 
letter and accompanying composite summary report to further aid your review and decision, and to 
underscore and highlight the urgency for the State of Michigan to act under existing public trust law and to 
evaluate alternatives that place our Great Lakes at zero risk. FLOW convened a team of scientists and 
engineers – with extensive education and training and career-long experience in hazardous materials, 
environmental and process engineering, chemical and liquid processes, materials, design, construction, and 
security – to evaluate whether the information Enbridge provided and the scope of review undertaken by 
the Michigan Petroleum Pipeline Task Force follow standard principles for evaluation of risks and 
magnitude and probability of harm for pipelines carrying oil and related liquids, such as Enbridge’s Line 5 
under the Straits of Mackinac. This submission provides additional critical scientific and engineering 
information, and evaluation criteria regarding such review, decisions and actions. Specifically, this team 
evaluated: 

• Whether the Task Force process and primary focus on Line 5 and its safety assures reasonable 
prevention and safety for the public, the Great Lakes and ecosystem, drinking water, and 
communities and citizens who live near the Straits of Mackinac or northern Lake Michigan and 
Lake Huron.  

• Whether Enbridge’s pipeline network logistics, strategies and alternative assessments have 
included abandoning Line 5 in favor of other options, including but not limited to alternative 
pipelines or routes, existing or feasible, that would prevent risk of devastating harm (achieve 
zero risk) entirely to the Straits and the Great Lakes. 

• Whether Enbridge has submitted or the Task Force has sought and received sufficient 
information to address the prevention of risks and safety based on reliable and credible worst-
case scenarios and alternatives, and overall age, end-of-life plan, anchoring structures, and 
integrity assessment of Line 5. 

• Whether new circumstances exist that affect the pipeline’s safety and reliability and that were 
not considered at the time of Line 5's design in 1952 and construction the following year. 

• Whether the original design, welding techniques, and margin of safety are acceptable under 
modern practices and standards. 

• Whether the risk and the impact of external corrosion on Line 5’s coal tar enamel coating and 
external stresses of zebra and quagga mussels – which had not entered the Great Lakes when 
Line 5 was designed and began operating – on bare steel have been disclosed and reviewed. 

It must be noted that there is a stunning lack of publicly available information about the integrity and end-
of-life plans of this private aging infrastructure, even though an entire year has lapsed since the AG and 
DEQ made a formal request to Enbridge for critical information about operation, maintenance, and 
easement compliance of these Line 5 petroleum pipelines. Enbridge has controlled public access to some of 
this information through a password-protected portal that prevents the State to have documents in its 
possession as required under the state FOIA law. This situation puts the Great Lakes at an unacceptable risk 
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to citizen beneficiaries of this public trust. Accordingly, based on the available public information, data, and 
other information, the summary report developed by a team of experts convened by FLOW concludes that: 

• The charge or scope of review by Enbridge and the Task Force is unduly limited to  “mitigation 
of risks” regarding the safety of Line 5, and improperly fails to evaluate logistics, strategies, and 
alternatives that would avoid or prevent the risk of devastating magnitudes of harm. 

• Enbridge has controlled the nature and extent of available information, which has resulted in 
inadequate or insufficient information and review by the Task Force or state officials. 

• The evaluation and review has ignored the reality that Line 5 is old, outdated, and that a break 
or leak in the line is inevitable without a broader, open and public review and decision-making 
process that seeks to both prevent and mitigate risks and ensure safety. 

• The evaluation is not based on a reasonable and credible worst-case scenario assessment of 
alternatives, integrity, and safety issues. 

• Between the period of 1952-1953, when Line 5 was designed and constructed, and 2015, 
materials, standards, and circumstances have changed significantly, such as corrosion and/or 
invasive populations of zebra and quagga mussels. 

• There are a number of additional questions that must be asked, consistent with a necessarily 
broader scope of review and evaluation, and that must be answered by Enbridge and 
independent experts. 

• Substantial risk of pipeline failure related to the potential impacts of new stresses and corrosion 
demand Line 5 be shut down and/or stringent measures be imposed pending a comprehensive 
review of alternative risk assessments, safety and integrity assessments, and response 
information has been made under the state’s legal authority provided by the GLSLA.  

We thank all of you and the Task Force for considering this new information, and we urge you to take 
meaningful and preventative action under the GLSLA that goes beyond mere mitigation and enhanced 
emergency response. The State and the Task Force must not continue to delay action because, as we know, 
eventually every pipeline breaks, if not removed or replaced in a timely manner. Anything less than the 
above puts the Great Lakes and the public health, safety, and public trust at risk, as if the Task Force and 
State are betting the Great Lakes, citizens’ safety and health, and the public trust in order to allow Enbridge 
to continue using Line 5 indefinitely.  

Sincerely,  

James Olson, Founder and President, FLOW (For Love of Water) 

Liz Kirkwood, Executive Director, FLOW (For Love of Water)  

cc:         Chief Deputy Attorney General Carol L. Isaacs 

Division Chief S. Peter Manning 

DNR Director Keith Creagh 

Enclosures. 
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Before Governor Snyder’s Michigan Petroleum Pipeline Task Force 

Office of Attorney General William Schuette 

Office of Director of Department of Environmental Quality Dan Wyant 

Office of Director of Department of Natural Resources Keith Creagh 

 

A COMPOSITE SUMMARY OF EXPERT COMMENT, FINDINGS, AND OPINIONS ON  

ENBRIDGE’S LINE 5 OIL PIPELINE IN THE STRAITS OF MACKINAC IN LAKE MICHIGAN 

Compiled by James Olson, J.D., LL.M. and Liz Kirkwood, J.D. 

on behalf of 

FLOW’s (For Love of Water) Great Lakes Water Policy Project 

for submission to the 

Michigan Petroleum Pipeline Task Force 

April 30, 2015 

 

1.    OVERVIEW 

 

 This Composite Summary of several reports produced by qualified experts for FLOW 

(For Love of Water) – a Great Lakes water law and policy center located in Traverse City, 

Michigan – is intended to assist the Governor’s Michigan Petroleum Pipeline Task Force and the 

above-named leaders and agencies charged by law with evaluating and protecting the Great 

Lakes, public health, and our water-dependent economy from the risk of devastating harm from 

the location and operation of the Enbridge Line 5 pipeline
1
 in the Straits of Mackinac.  The 

summary and underlying reports are also intended to help citizens better understand the nature of 

this 62-year-old pipeline, the scope of inquiry, information, and critical need for an alternative 

and course of action that prevents the risk of harm from an oil spill in the Straits.  

 

Presently, federal and state officials have been focused on safety and emergency response 

measures, rather than considering and implementing alternatives or options that would prevent 

the risk of such devastating harm from an oil spill to the Great Lakes. This Composite Summary 

points to one inescapable overall conclusion:  Even the best efforts by the Task Force and 

officials regarding Line 5 fail to encompass an outcome that would prevent entirely the risk of 

catastrophic harms to the public health and economy.  Because the Task Force’s review is 

limited to safety and mitigation, it has excluded review of alternatives or logistical options that 

would achieve zero risk of such unacceptable harm to the Great Lakes. The review has also been 

shrouded by non-disclosure and lack of complete information from Enbridge.  

 

                                                
1
 For purposes of this summary, the words “pipeline” and “Line 5,” although singular, refer to 

Enbridge’s two (2) 20-inch diameter pipelines that rest on the state-owned bottomlands in Lake Michigan 
approximately two miles west of the Mackinac Bridge in the Straits of Mackinac. 
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It is submitted that the failure to consider and implement logistical, strategically available 

alternatives or options that achieve zero risk and the lack of an open, public proceeding under 

“rule of law” violate the state’s and officials’ fiduciary duty to citizens under the Great Lakes 

public trust doctrine and the Great Lakes Submerged Lands Act (GLSLA).
2
 

  

FLOW – in partnership with the Environmental Law & Policy Center, Michigan 

Environmental Council, Michigan Land Use Institute, Sierra Club, Tip of the Mitt Watershed 

Council and others – has previously submitted letters to the Michigan Petroleum Pipeline Task 

Force, outlining the recommended legal framework and principles for the State regarding 

necessary process, scope of review, decisions, and actions required of Enbridge regarding Line 5.  

This submission provides additional critical scientific and engineering information and 

evaluation regarding such review, decisions, and actions.  

 

FLOW convened a team of scientists and engineers – with extensive education and 

training and career-long experience in hazardous materials, environmental and process 

engineering, chemical and liquid processes, materials, design, construction, and security – to 

evaluate whether the information Enbridge provided and the scope of review undertaken by the 

Michigan Petroleum Pipeline Task Force follow standard principles for evaluation of risks and 

magnitude and probability of harm for a pipeline carrying oil and related liquids, such as 

Enbridge Line 5 under the Straits of Mackinac. Specifically, this team evaluated: 

 

 Whether the Task Force process and primary focus on Line 5 and its safety 

assures reasonable prevention and safety for the public, the Great Lakes and 

ecosystem, drinking water, and communities and citizens who live near the Straits 

of Mackinac or northern Lake Michigan and Lake Huron.  

 Whether Enbridge's pipeline network logistics, strategies, and alternative 

assessments have included abandoning Line 5 in favor of other options, including 

but not limited to alternative pipelines or routes, existing or feasible, that would 

prevent risk of devastating harm (achieve zero risk) entirely to the Straits and the 

Great Lakes. 

 Whether Enbridge has submitted and the Task Force sought and received 

sufficient information to address the prevention of risks and safety based on 

reliable and credible worst-case scenarios and alternatives, and overall age, end-

of-life plan, anchoring structures, and integrity assessment of Line 5. 

 Whether new circumstances exist that affect the pipeline's safety and reliability 

and that were not considered at the time of Line 5's design in 1952 and 

construction the following year. 

 Whether the original design, welding techniques, and margin of safety are 

acceptable under by modern practices and standards. 

 Whether the risk and the impact of external corrosion on Line 5's coal tar enamel 

coating and external stresses of zebra and quagga mussels – which had not 

entered the Great Lakes when Line 5 was designed and began operating – on bare 

steel have been disclosed and reviewed. 

 

                                                
2
 MCL 324.32501 et seq. (here after “GLSLA”). 
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Based on the available public information, data, and other information and the analysis and 

findings of the team of scientists and engineers,
3
 this Summary Composite report concludes that: 

 

 The charge or scope of review by Enbridge and the Task Force is unduly limited to  

“mitigation of risks” regarding the safety of Line 5, and improperly fails to evaluate 

logistics, strategies, and alternatives that would avoid or prevent the risk of 

devastating magnitudes of harm. 

 Enbridge has controlled the nature and extent of available information, which has 

resulted in inadequate or insufficient information and review by the Task Force or 

state officials. 

 The evaluation and review has ignored the reality that Line 5 is old, outdated, and that 

a break or leak in the line is inevitable without a broader, open and public review and 

decision-making process that seeks to both prevent and mitigate risks and ensure 

safety. 

 The evaluation is not based on a reasonable and credible worst-case scenario 

assessment of alternatives, integrity, and safety issues. 

 Materials, standards, and circumstances have significantly changed between the 

period of 1952-1953, when Line 5 was designed and constructed and 2015, such as 

corrosion and/or invasive populations of zebra and quagga mussels. 

 There are a number of additional questions that must be asked, consistent with a 

necessarily broader scope of review and evaluation, and that must be answered by 

Enbridge and independent experts. 

 Substantial risk of pipeline failure related to the potential impacts of new stresses and 

corrosion demand Line 5 be shut down and/or stringent measures be imposed pending 

a comprehensive review of alternative risk assessments, safety and integrity 

assessments, and response information has been made under the state’s legal authority 

of provided by the GLSLA. 

 

The Task Force and all stakeholders have repeatedly acknowledged that “No one wants 

an accident, release or leak in the Straits of Mackinac.”  However, Enbridge and the Task Force 

are, in effect, kicking the can down the road by limiting the Task Force review just to the safety 

issues surrounding the 62-year-old pipeline, thus avoiding other options and alternatives for Line 

5.
4
  It is precisely these types of strategic and alternative assessment decisions that prevent risk, 

not just mitigate it.  By not demanding such information from Enbridge, the Task Force is 

literally betting the Great Lakes, public health and safety, environment, and the economy of 

Michigan.  

 

 

                                                
3
 On request, FLOW will make its team of experts and their analyses and findings available to the 

Task Force and its officials, or their technical advisors, in a meeting called to discuss these conclusions, 

findings, and recommendations. 
4
 By contrast, Enbridge has announced its plans and filed for a Certificate of Need and Route 

Permit with the Minnesota Public Utilities Commission for its $7.5 billion Line 3 Replacement Project. 
Press Release, Enbridge, MN, EnbridgeMN@enbridge.com, April 24, 2015. 
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2.        QUALIFICATIONS OF SCIENTIFIC AND ENGINEERING TEAM
5
 

 

Richard J. Kane, QEP, CHMM, CPP, was formerly the Director of Security, Environment, 

Transportation Safety & Emergency Services for Rhodia, North America. He is past Chairman of 

the Chemical Sector Coordinating Council, Chairman, Security Committee, the American 

Chemistry Council (ACC), and former member of The Society of Chemical Manufacturers & 

Affiliates (SOCMA) Environmental, Safety & Security Committees. He is a Certified Protection 

Professional (CPP), Certified Hazardous Materials Manager (CHMM), and Qualified 

Environmental Professional (QEP). 

 

Gary L. Street, PE, was formerly Director of Engineering, Dow Environmental – AWD 

Technologies; Technology Director, Film Tec Corporation, subsidiary of Dow Chemical; Section 

Manager, Process Engineering, Dow Chemical; Board Chair and Vice President, Midland 

Engineering, Ltd.; and Engineering Consultant, Freshwater Future. He is currently an 

Engineering Consultant for FLOW. Mr. Street’s 30‐year career has covered an extensive range 

of experience in environmental engineering, chemical process design, ethanol production 

processes, minimization of waste materials, and project management. He is the co‐author of the 

text, Applied Chemical Process Design. 

 

Edward E. Timm, PhD., PE, was formerly a Senior Scientist and Consultant to Dow 

Chemical’s Environmental Operations Business (EOB), subject matter expert on Dioxin 

Formation and Transport in Chemical Process Systems, and leader in the company’s voluntary 

efforts to reduce dioxin emissions. He was also Senior Scientist for Liquid Separations Business 

(LSB), including Ion Exchange and Film Tec Products for water purification. As Senior Scientist 

in EOB, he served as technical professional in developing a process for gasification of 

chlorinated wastes as alternative to incineration, and as Senior Scientist for LSB, he developed 

reverse osmosis membranes to concentrate dissolved solids and purify water. He also served as 

an expert on development and evaluation of new chemical processes, invention and patents, 

process development, plant design and construction, and process optimization. 

 

3.      COMPOSITE SUMMARY OF COMMENTS, FINDINGS, AND OPINIONS ON LINE 5 

 

a. The Available or Disclosed Information Is Inadequate and 

Insufficient to Comply with Standards Required for Assessing Oil 

Transport Strategies, Alternative Assessment, Risk Assessment, and 

Emergency Response Resources and Processes. 

 

 The existing available or disclosed information is inadequate for the Task Force or any 

agency or official to render a decision that the continued or future transport of oil or other 

petroleum products through Line 5 in or near the Straits of Mackinac would protect the public 

health and safety, private or public riparian property, the bottomlands and waters of the Straits 

and affected areas of Lake Michigan and Lake Huron, the ecosystem, and the public trust in or 

public trust uses thereof, including water for drinking, fishing and the preservation of fishing 

rights, boating, navigation, swimming, and other recreation.  At a minimum, to be adequate for 

                                                
5
 Complete Curriculum Vitae are available upon request by the Task Force. As noted above, 

FLOW’s technical consultants or science and engineering team offers to meet with the Task Force and its 
officials or their technical consultants to exchange and/or review their findings and comments. 
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reaching such a decision, the following information and conclusions
6
 would have to be made 

publicly available, disclosed, reviewed, and considered:  

 

i. Existing and Forecasted Evolution and Strategy for the 

Petroleum or Oil Distribution System and Role that Line 5 

Serves for Both Normal Operations and in the Event of 

Disruptions Elsewhere in the System.  

 

The scope of the system for such purposes is at least the pipeline 

and other petroleum transportation networks from the Western 

United States and Canada to the East, which potentially impact or 

affect the Michigan pipeline network and Line 5 in particular.  The 

information is also fragmented, and a consolidated forecast is not 

available.  An easily understood view on the current and forecasted 

distribution system evolution and strategy is basic and necessary 

for the Task Force, officials, and/or public review.  This would 

also include Enbridge’s disclosure of its existing and future back-

up or alternative plan for oil pipeline transport if Line 5 is 

temporarily shut down due to a rupture, accident, or power outage, 

and it includes plans or contingent plans for discontinuing Line 5 

for oil transport, future oil transport, or abandonment of Line 5 

completely. 

 

This is normal business and industry practice, and such 

information should exist or be prepared and should be submitted, 

made publicly available, and considered to comply with industry 

standards and the public trust and GLSLA. 

 

ii. A Comprehensive Alternatives Assessment.   
 

The alternatives assessment would identify all feasible alternatives 

to the existing Line 5, ranging from simply not using Line 5 to 

replacement through use of other pipeline options or alternative 

routes, and would provide a comparison of risk and harm with 

respect to opportunities for other alternatives. 

 

A decision concerning safety or prevention or minimization of risk 

and harm at least should include a full and comprehensive 

assessment of alternatives, including capacity, location, routes, 

contingencies, disruptions, none-use or abandonment, and their 

comparative risk and harm.  Understanding the forecasted 

evolution and strategy and the comparative risk and harm is the 

                                                
6
 The conclusions that follow are based on the information available on the Michigan Department 

of Environmental Quality (DEQ)’s Michigan Petroleum Pipeline Task Force website: 

http://www.michigan.gov/deq/0,4561,7-135-3306_69266---,00.html, as well as Enbridge’s website, and 

the websites of the U.S. DOT/PHMSA, several non-governmental organizations (NGOs), and several 
pipeline oil and gas trade associations. 
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only way to remove alternatives, if an accident or release of oil 

occurs, with the highest magnitude of harm based on a valid and 

credible “worst-case” scenario.  

 

iii. Even if Line 5 is within the Range of Acceptable Alternatives 

after Review and Decisions Regarding Subparagraphs i. and 

ii., above, a Technical, Engineering, and Risk Analysis of Line 

5 Compared to a Model, State-of-the-Art Pipeline is Essential 

for Evaluation. 

 

The technical, engineering, and integrity safety risk assessment or 

analysis would provide a detailed comparison between the existing 

Line 5 and a model, state-of-the-art pipeline, covering engineering 

practices, installation, operation, and mechanical integrity 

management criteria.  Protection of safety, health, environment, 

and the public trust must include a comparative technical, 

operational reliability, and risk assessment on Line 5. 

 

iv. A Detailed Consequence Assessment of a Straits of Mackinac 

Oil Release is Necessary Based on Both a “Credible Worst-

Case Scenario” and the Release Scenario that Can Be 

Reasonably Mitigated Given Current Emergency Response 

Resources and Seasonal Conditions.   

 

A “credible worst-case scenario” would be the largest potential oil 

release or harm that could occur in the Straits based on 

assumptions that have been agreed upon by independent experts 

and the Task Force or officials.  A key assumption in calculating a 

credible worst-case scenario is that active protective measures (i.e., 

those requiring automated, electronic, or mechanical activation) 

are not used in determining the size of the release.  Based on 

available information, Enbridge has failed to present an acceptable 

credible worst-case scenario, which has resulted in a calculated 

release or spill and consequences that are less than what may occur 

under a credible worst-case scenario.
7
  Moreover, a credible worst-

case scenario is essential for any alternative assessment, risk 

assessment, and response assessment.  To date, it appears that 

information does not exist or is unavailable, or that the scenario 

that has been provided is understated. 

 

While the information on the DEQ website is a good starting point, 

it is inadequate for the purpose of rendering a decision as charged 

to the Task Force or as required by industry, alternative, system 

                                                
7
 For example, a proper “worst-case” scenario would include a leak or release in the winter under 

several feet of ice in the Straits and/or winds in the range of 75-100 mph (hurricane force).  Moreover, a 

shut down of valves would leave a million gallons of oil in the line, another aspect of “worst-case” 
scenario.  Think Fukushima Daiichi nuclear disaster. 
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logistics, safety, and response standards.  Moreover, the Great 

Lakes Commission submitted excellent draft studies on the overall 

petroleum distribution system, incidents, and regulatory trends, 

which support the above conclusions.  Information and statements 

from Enbridge primarily defended the continued use of Line 5, 

particularly the segment near or in the Straits, without providing or 

assessing a standard base of information for such a decision by the 

company or the Task Force.  Enbridge and the Task Force have not 

conducted or considered a state-of-the-art or standard feasible 

alternative harm and risk assessment.  Information and reports 

submitted by NGOs focused mostly on potential consequences of 

an accident, release or spill, or matters regarding removal or 

discontinuance of Line 5 in or near the Straits or other water 

bodies, critical population or public facilities, or sensitive 

environmental features or areas.  The information listed above 

should be submitted and available as key elements of industry or 

business continuity, risk management, and insurance coverage 

planning process, and assembled and submitted to the Task Force, 

officials, and the public.  The public health, safety, public trust, 

and environment have not and cannot be adequately protected 

without the evolution strategy, alternative assessment, or other 

items listed in the subparagraphs i. through iv.  

 

b. Basic Information Should Be Required, Obtained, or Prepared to 

Conduct an Adequate and Sufficient Review and Render a Decision 

on Alternatives, Comparative Harms and Risks, Safety and Integrity 

Assessment of Line 5, and Emergency Response Planning. 

 

To assist the Task Force, decision-makers, officials, other agencies, and 

the public, the Task Force should submit additional questions to Enbridge 

and others in making a proper determination regarding Line 5, the Straits 

and near-shore areas, the ecosystem, safety and health, and the public trust 

or protection of public and private property.  A set of proposed sample 

questions to address missing or inadequate information has been prepared, 

as draft only, and attached to this composite summary.
8
 These questions 

and the information propounded are fundamental to the Task Force and 

state officials’ responsibility under the public trust doctrine and the 

GLSLA. Moreover, Enbridge should submit evidence and assurances at its 

cost that emergency resources and equipment are immediately and locally 

available. 

 

c. Although Available or Disclosed Public Information Is Inadequate or 

Imprecise, Additional Conclusions Can be Drawn Based on Expertise 

and Experience Regarding the Lack of Integrity or Safety of Line 5 in 

the Straits. 

                                                
8
 See attached Exhibit 1. 
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The aquatic ecosystem of the Straits of Mackinac is very different from 

the conditions at the time of Line 5’s design. The construction of the St. 

Lawrence Seaway, which opened to navigation in 1959, resulted in the 

proliferation of hundreds of new invasive species. Sea lampreys, zebra 

mussels, and quagga mussels are examples of populations that 

overwhelmed the ecosystem and human facilities. The designers of Line 5 

could not, and had no reason to, have considered the impact or effects of 

these invasive species. While the design calculations and methods used in 

the early 1950s for the pipeline are not publicly available, the margin of 

safety must be reanalyzed and recalculated in light of the existence of 

invasive species and as a condition of the easement itself. The margin for 

safety considered to good engineering practice in 1953 necessarily needs 

to be reassessed for Line 5. The 1953 easement from the State of Michigan 

to the company demanded structural supports every 75 feet; that is, 

unsupported spans of the underwater pipeline must not exceed 75 feet, 

except where buried or approaching shore. Maximum working pressure 

must not exceed 600 pounds per square inch gauge (psig). Other 

requirements or techniques, such as structural screws, welding, and 

coating are outdated or deficient.  

 

i. Line 5 Has Been and Continues to Be Subjected to Stresses 

that Were Not Contemplated in its Original Design and the 

Margin of Safety Considered to be Good Engineering Practice 

by Both Its Original Designers and the State of Michigan in 

1953 No Longer Exists.  

 

The underwater sections of Line 5 are made of low carbon, low 

strength, and high ductility grade steel.  The two Schedule-60 20-

inch pipelines that constitute Line 5 in the Straits are free of 

longitudinal seams and resistant to stress cracking.  This material 

works well for welding.  It appears the design for the underwater 

segment of Line 5 sought flexibility due to unanticipated 

conditions.  However, the type of pipe is not dispositive.  Based on 

the 75-foot easement limit on unsupported span for the pipeline, 

211 structural supports would be required; however, according to 

Enbridge’s records, a total of only 16 grout bags, 8 grout bags and 

mechanical supports, and 122 mechanical screw anchors have been 

installed to date. A portion of the pipeline was placed on a gravel 

bed, which is susceptible to erosion. Use of gravel bed in lieu of 

structural supports does not satisfy good engineering practice 

today.  Enbridge has reported erosion of this gravel bed. 

 

Further, based on calculated design stress per the easement and 

specifications for 75-foot spans in 1953, compared to calculated 

stresses in the changing aquatic environment and use since that 

time for transport of natural gas (NG) liquids (unfouled), light 
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crude (2-inch fouling), heavy oil such as dilbit
9
 (4-inch fouling), it 

can be concluded that: the margin of safety in 1953 for NG liquid 

through Line 5 would have a factor of 3.9; the margin of safety for 

light crude would have a factor of 3.4, and heavy oil or dilbit a 

factor of 2.75.
10

  The safety factor required for the pipeline under 

ASME B31.8 (2003) is 2.5.  At a safety factor of 1.0, there would 

be certain failure.  

 

The only public information on the design in 1953 of Line 5 is 

summarized in “Enbridge Energy Limited Partners, Operational 

Reliability Plan, Line 5 and Mackinac Straits Crossing.” This is not 

an engineering report, but appears to be a set of talking points to 

justify the safety of Line 5 to the Task Force and public. The 

document states that stress corrosion cracking “requires both a 

corrosive environment and high stress.” “However, neither element 

is present in the pipelines through the Straits, which have excellent 

coating at less than 25% of their design capacity.”  This can be 

interpreted to mean that when operated at 600 psig and no more 

than 75-foot spans, the combined stress on Line 5 is less than 25% 

of the yield stress of the pipeline assuming adequate weld 

efficiency.  This equates to the listed safety factor of 3.9 for NG 

liquid listed above.
11

  

 

As noted above, the easement required maximum 75-foot spans. A 

disclosed in recent years, the maximum length of the actual spans 

for the pipeline under the Straits is 90 feet, which is significantly 

less than the specified margin of safety – only 64 percent of the 

required span length in the easement. More recently, Enbridge has 

applied for permits to install additional supports. Permits were 

obtained in 2014 for installation of supports every 50 feet under 

the GLSLA, but the DEQ did not request information related to the 

overall future plans, alternatives, or logistical options regarding 

Line 5. This should have been done so other alternatives to the old 

pipeline that would prevent risk to the Straits altogether.
12

  

                                                
9
 Dilbit and heavy oil are included in the event Enbridge in the future proposes or tries to use Line 

5 for Tar Sands or other heavy oils. It should be noted that synthetic, diluted heavy oils and heavy oils 
would have similar characteristics. 

10
 See Figure 2, Ed Timm, March 14, 2015, “Safety Factor Based on Yield Strength with Weld 

Efficiency Factor of 1.0 as Function of Support Spacing at 600 psig Maximum Allowed Pressure at 290 
Feet Underwater,” attached as Exhibit 2.  

11
 Id. 

12
 Looking at the Enbridge “Operational Reliability Plan” document, above, if a 90-foot span is 

equal to only a 64 percent safety span distance, then the original design called for 140.6 feet, with a safety 

factor of only 2.0. Using this as a baseline for calculating different scenarios and circumstances and 

respective margins of safety, and considering reported washouts of the gravel bed, a range of unsupported 

spans of 90 to 120 feet may not comply with ASME B31.8. Enbridge operated the pipeline in violation of 
the easement, under conditions that have been unsafe. The addition of some 50-foot spans demonstrates 
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Again, ASME requires at least a 2.5 safety factor. Based on 

observed changes in conditions, such as the encrustation of the 

pipeline with invasive mussels, the following conclusions can be 

made for a:  

    

    Span of 75 feet, NG liquid, 2" encrustation, and safety factor 3.5. 

Span of 100 feet, NG liquid, 2" encrustation, and safety factor 3.0. 

    Span of 150 feet, NG liquid, 2" encrustation, and safety factor 1.8. 

    Span of 75 feet, light crude, 2" encrustation, and safety factor 3.5. 

    Span 100 feet, light crude, 2" encrustation, and safety factor 2.5. 

    Span 150 feet, light crude, 2" encrustation, and safety factor 1.4. 

Span 75 feet, dilbit, 4" encrustation, and safety factor 3.1. 

    Span 100 feet, dilbit, 4" encrustation, and safety factor 2.2. 

    Span 150 feet, dilbit, 4" encrustation, and safety factor 1.1. 

 

The above conclusions are summarized in Table 2 to this 

composite summary.
13

  As can be seen, there are instances both 

above and below the safety factor and acceptable risk of failure of 

Line 5.  Structural supports were added in 2005, then more 

permitted in 2014.  The safety factor has been compromised, and 

attempts, including fabric bags, were used to address washouts and 

the lack of safe support.  Based on calculations and the conditions 

of the 1953 easement, 211 structural supports are required 

according to Enbridge’s records submitted to the state, only 16 

grout bags, 8 grout bags and mechanical supports, and 122 

mechanical screw anchors have been installed to date. Enbridge 

has added more supports, but more are required to achieve a 

“margin of safety” for supports. As noted previously, the supports, 

age of pipeline, and conditions in the Straits require a much 

broader logistical and alternative analysis on the pipeline under the 

Straits.
14

  

 

ii. The Welding Techniques Used for Line 5 in 1953 Have Proven 

to Be Less Robust than Contemplated.  

 

Welding techniques for underwater pipelines is a complex subject, 

and research is ongoing. Historically, the welding techniques used 

at the time of design and construction of Line 5 have been found 

                                                                                                                                                       
this. But the reason for these spans at 50 feet and the alternatives available to protect the Great Lakes and 

Straits were excluded from the GLSLA proceeding. 
13

 See Table 2. Timm, 3/14/2015, p. 9, attached as Exhibit 3. 
14

 The type of original support structures was designed for sandy soil.  It is not clear how the new 

supports will perform under rocky, glacial till, subject to washouts and scouring, as evidenced from 

reports. Improper selection or installation of the screw anchor supports could result in failures of the 

supports and compromise of pipeline safety factors, as wells as greater risk of harm to the waters, 
bottomlands, and ecosystem, and the public trust and public uses. 
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deficient.  Enbridge has recognized the problem as evidenced by 

its “X-ray” inspections of joints.
15

  Until more is known about 

these welded joints or their deficiency corrected, a higher 

frequency of failure or risk factor should be assigned to the line.   

 

iii. The Coating that Protects the Line 5 Pipeline Exterior from 

Corrosion Is an Obsolete Technology and May Have Failed 

Locally, Resulting in Corrosion that Has Reduced the Strength 

of the Assembled Pipeline.  

 

The paint coating that was used may be deficient as well.  

Paragraph (9) of the 1953 easement requires protection by “asphalt 

primer coat, by inner wrap and outer wrap composed of glass fiber 

fabric material and one inch by four inch (1” x 4”) slats, prior to 

installation.”
16

  The Enbridge “Operations Reliability Report” 

mentions tar, but no wood slats.  

 

iv.  Line 5, including in the Straits, Should Be De-Rated, Safely 

Downgraded,
17

 and Stringently Controlled until a Full and 

Comprehensive Assessment of Forecasted Strategies, 

Alternative Risk Assessment, Safety and Integrity Assessments, 

and Response Information Has Been Made Available, 

Disclosed, or Prepared and Submitted to the Task Force, 

Officials and the Public.
18

   

 

Given the above-identified deficiencies, there is a substantial and serious risk of a high 

magnitude of harm to public health, safety, communities, environment, and the public 

trust in the waters and bottomlands of the Straits of Mackinac for fishing, boating, 

navigation, drinking water, and swimming and other recreation. Because of this serious 

risk of grave harm, immediate interim action is required. Interim actions should be 

coupled with a full and comprehensive review of the major changes in circumstances, 

including the recently started and ongoing overhaul of the pipeline related to the 

inadequacies of the supports and stresses on the pipeline in the Straits. Such interim 

                                                
15

 Note that the easement at p. 4 required at construction that “All welded joints shall be tested by 

X-Ray.” 
16

 Enbridge has encountered known failures in fossil fuel-based protective coatings, e.g., Line 2, 

Saskatchewan, 2009, also constructed in 1953.    
17

 The word “safely” is used because reducing the volume or capacity would have to be evaluated 
if temperature and pressures remained the same; strict interim controls and monitoring are required. See 

subparagraph d, infra. 
18

 Undoubtedly, Enbridge (as with any energy pipeline company) would or should have a 
logistical contingency plan in place for oil pipeline transport to locations served by Line 5 in Michigan in 

the event of Line 5 failure or outage. This plan should be disclosed if Enbridge has not done so to date, 

and such plan should be the starting point or baseline to determine what can be done with Line 5 or what 

alternatives may exist or be implemented in the future in the absence of an emergency; i.e., to achieve the 
goal of zero risk to the Great Lakes and its ecosystem. 
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action should be ordered along with an order that Enbridge immediately apply for proper 

authorizations, occupancy agreements, and permits under the easement and GLSLA. 

 

 

d. The Substantial Risk of Failure from Lack of Adequate Consideration 

of Impacts of Stresses and Corrosion on Line 5 Should Be Made 

Subject to Stringent Conditions Pending a Thorough Review Under 

Public Trust Law.
19

 

 

i. Protective Coating Covering Similar to that Specified for and 

Applied on Line 5 Has Failed in Michigan and Elsewhere and 

Resulted in Major Spills or Releases of Crude Oil or Heavy 

Crude Oil.
20

   

 

Enbridge Line 5 was covered with a coating and wrapped, but 

without wooden slats, as described in subparagraph c.iii, above, to 

guard against corrosion when it was constructed in 1953.  The Line 

5 coating is rugged, but does not last forever.  The integrity of the 

coating depends on whether it suffers other degradation or damage, 

which would weaken the coating or expose the steel surface of the 

pipeline.
21

 The extent of damage or degradation to the protective 

coating on Line 5 is not fully known, because the pipeline is 

encrusted with invasive mussels, and the measured deflection 

standard for dents or gouging is not always sufficient.
22

  Enbridge 

reported dents, each less than 2%, on Line 5 in September 2012.  

The outcome, including exposure of bare steel, of the investigation 

has not been disclosed. Bare steel corrodes. Because this can result 

in breaks and spills, it must be reported or assumed to be exposed 

steel. Dents or gouges set up stress points in the coating that can 

also lead to failure. One risk of stress points on the coating is the 

fact that Line 5 was simply laid on the bottom and not anchored in 

1953, resulting in movement from erosion, washing away of the 

gravel, and direct contact of the coating with rocks or stones.  

Small amounts of corrosion can reduce the Maximum Allowable 

                                                
19

 Those measures would include, at Enbridge’s expense: (a) continuous monitoring at lowest 

possible thresholds for adverse conditions and leaks; (b) emergency and recovery response resources, 
including equipment and personnel, in place and/or immediately and locally available; (c) time-deadlines 

for (i) determination and (ii) implementation of alternatives and accompanying interim measures; (d) 

credible insurance liability and bonding requirements. 
20

 While constructed along seams and then covered with protective coating and wrap, the 

Enbridge Line 6b failed in July 2010, caused by corrosion (and not a failure at the seam), resulting in a 

documented oil-spill disaster in Marshall, Michigan. 
21

 From 2002 to 2010, there were 17 spills or releases involving coal tar enamel Enbridge 

pipelines. For reportable Enbridge spills or releases in these nine years, see attached Exhibit 4. 
22

 E.g., Transportation Safety Board of Canada, Report P09H0084, Crude Oil Leak, Line 2, Mile 

Post 474.7335, Sept. 29, 2009 at www.tsb.gc.ca/eng/rapports-
reports/pipeline/2009/p09h0084/p09h0084.asp. 
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Working Pressure (MAWP) of a pipeline. For example, as little 1 

mm of corrosion will reduce MAWP from 1421 to 1345, or 5.4%, 

and 2 mm of corrosion would reduce the MAWP by 15.2%.
23

  

Very small stresses can have a devastating impact on MAWP.  

 

ii. The Presence of Invasive Mussels that Encrust Line 5 

Exacerbates the Corrosion of Line 5.   

 

The documented presence of mussels in the Great Lakes and 

encrusting portions of Line 5 poses a substantial risk of corrosion 

or stress.  Mussels exacerbate the corrosion of steel.
24

 The 

accumulation of pseudo feces decomposes and removes large 

amounts of oxygen (very high BOD), and the pH becomes very 

acidic.  Mussels encrusted on Line 5 will exacerbate corrosion of 

any steel surface, further stressing the line and decreasing the 

allowable MAWP.  Moreover, unless removed, a process itself that 

could compromise the line, the encrusted layer of mussels makes 

inspection virtually impossible. 

 

iii. Unless Enbridge Submits a Credible Worst-Case Scenario and 

Its Logistical, Strategic, and Alternative and Contingent 

Planning Information,
25

 and the Task Force and State Officials 

Expand Their Review and Decision to Achieve “Zero Risk” 

Through An Alternative Assessment, Line 5 Should Be Shut 

Down.   

 

Enbridge has not disclosed and the Task Force has not made 

information available to the public regarding the coating, 

inspection, and dents or gouges of the pipeline, or the layer of 

invasive mussels that completely encrust the pipelines.  The 1953 

easement, public trust duty under it, and the GLSA demand 

immediate interim action to reduce stress and risk until there has 

been a full and comprehensive review and properly authorized 

occupancy and/or permits for Line 5. The lack of “credible worst-

case scenarios,” logistical, strategic and alternative assessment to 

prevent any devastating harm to the Straits and Great Lakes 

requires a shut-down of Line 5.  However, if Enbridge submits this 

information and applies as it should under the GLSLA to achieve 

prevention of such harm, i.e. “zero risk,” then the Task Force 

and/or State officials should place stringent measures on Enbridge 

and the pipeline use and operation pending completion of review 

under the GLSLA.  

                                                
23

 See Figure 1, attached as Exhibit 5. 
24

 See e.g. http://www.lakehuron.ca/index.php?page=zebra-mussels.  
25

 Contingent planning information includes Enbridge logistics and strategy for moving oil in 

event of disruption, rupture, or temporary shut-down of Line 5. Such information is the starting point for 
review and evaluation of the risks, safety, and alternatives for any decision or recommendation on Line 5. 
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iv. Pending a Submission and Review of Enbridge’s Submission 

and Application under the GLSA and Public Trust or Other 

Related Standards, Enbridge’s Use of Line 5 Must Be 

Subjected to Strict Measures and Controls. 

 

Strict measures imposed on Enbridge’s interim or temporary use, 

at Enbridge’s cost, would include continuous monitoring, locally 

available emergency response and recovery resources and 

personnel, time deadline for the GLSLA determination as provided 

by law and the actions that eliminate or achieve zero risk (i.e., 

prevention, with one deadline for determination and a second 

deadline for elimination), credible insurance and bonding 

requirements under the easement, and daily disclosure of 

petroleum products. 

 

4.      CONCLUSION 

 

  There is a substantial and real risk and threat posed by Enbridge’s Line 5 in and near the 

Straits of Mackinac to the waters, bottomlands, ecosystem, and the public trust in these Great 

Lakes waters and ecosystem and uses protected by the public trust. Based on available 

information, Enbridge has not submitted future and existing logistical information regarding 

present and alternative or future plans and alternative routes and alternative risk assessments. As 

a result, the scope of the Task Force review has been limited to safety and response activities 

because of the risk of accident, release, or leak. This is unacceptable.  

 

The Task Force, officials, and all stakeholders agree that a release or leak of any oil from 

Line 5 in the Straits is unacceptable. This means that the baseline risk of the high magnitude of 

harm to the Straits and public health and safety is zero – 0.  In turn, this means that the 

evaluation and decisions by the Task Force and/or state officials must include all logistical, 

strategical, and alternatives assessments and plans of Enbridge for volumes, pipelines, and 

existing and planned routes. Failure to conduct such an evaluation and decision to achieve zero 

risk would violate the public trust and the Great Lakes Submerged Lands Act. 

 

This can and should be accomplished by a thorough analysis and public review of all 

relevant and required information identified in this composite summary – coupled with a review 

under the 1953 easement, associated public trust duties in and related to the easement, and the 

GLSLA to protect the public health, safety of citizens and communities, and public trust in the 

Straits, Lake Michigan, and Lake Huron. Immediate action should be taken to shut down and/or 

impose stringent measures for Line 5 for oil or similar petroleum products, pending a full and 

complete public review, consideration, and determination to implement an alternative assessment 

and decision.
26

 This action is compelled by the easement and the fiduciary public trust 

responsibility that applies to it, as well as the necessary proceedings for Line 5 under the 

GLSLA. Anything less than the above puts the Great Lakes and the public health, safety, and 

public trust at risk; in effect, the Task Force and State officials would be betting the Great Lakes, 

                                                
26

 See subparagraph d. iv, above. 

A-17



 

 

18 

citizens’ safety and health, and the public trust in order to allow Enbridge to continue using Line 

5 indefinitely. 

 

### 
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EXHIBIT 1 

 

Questions for Michigan Pipeline Task Force 
 

Introduction 
 

This document provides questions for use by the Task Force to obtain additional information and fill 

critical gaps on Line 5.  This is not comprehensive list but an initial “brain-storming” list.  A 
recommended next step would be to expand and refine the list using a team approach including subject-

matter-experts (SME’s).   

 

 

A. Petroleum Distribution System Overview and Strategy 
 

Objectives:  
 

• Understand the commercial, operating and regulatory environments for petroleum distribution 

affecting the State of Michigan and specifically Line 5.    
 

• Understand the short-term plans and capabilities of the existing network and potential impact of 

regulations and emergency incidents.   
 

• Understand the key drivers and potential strategic changes in the distribution system, including: 

changes in petroleum supply-side, end-user demands, regulations, alternative transportation modes 

and the long-range plans for the pipeline network.     
 

Are systems analyses and strategic plans available for the North American (NA) petroleum distribution 

system that include Michigan? 
 

Do the analyses cover all modes (pipeline, rail, truck, ship/barge) and a range of potential scenarios 

including normal and emergency operations?     
 

Are the facts, assumptions, design bases and scenarios available for the strategic plans? 

 

If system strategic plans are not available, can a study team be convened to develop system scenarios and 
analyze them with industry support?  The team would include participants from the public sector, SME’s, 

industry, NGO’s and government? 

 
The Great Lakes Commission issued several excellent draft reports on NA petroleum distribution.   Is this 

organization appropriate and positioned to coordinate development of systems and alternatives 

assessment on behalf of the PTF? 

 
What are the primary distribution scenarios (high, most-likely, low and “emergency”) for all transport 

modes (pipeline, rail, truck, ship/barge) and evolution planned for petroleum production from the Alberta 

Tar Sands and Bakken Fields?  
 

What is the contingency plan for disruptions in the different transportation modes? 

   
What petroleum materials are allowed by regulation to be transported in Line 5?   Are there regulatory 

requirements that must be met before additional materials can be transported and what are they?  
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What petroleum materials does Enbridge believe could be transported in Line 5 under the regulations?  
What petroleum materials is Line 5 able to transport in Enbridge’s view based on the existing technical 

capabilities without regard to regulatory restrictions? 

 

Is Line 5 technically capable of handling heavy crude oil and Dilbit (diluted bitumen) based on current 
engineering and risk assessments?  Have any tests or pilot trials been run with these materials and Line 5?  

 

Are there contingency plans or potential scenarios where an incident elsewhere in the pipeline or rail 
distribution system would drive Enbridge or government action to transport greater volumes or heavier 

crude oil or Dilbit through Line 5?   If there are no plans in place, does Enbridge believe that Line 5 is 

capable of carrying these materials?  
 

How will the proposed Sandpiper Pipeline Project affect the petroleum materials mix and volumes that 

are planned for Line 5?  Will an additional feed point to the Superior Wisconsin terminal drive changes in 

Line 5 operation?   If there is an incident on other pipelines originating from this terminal, could the 
incident drive volume or mix changes in Line 5? 

 

How will Line 5 operations be affected if or when the rail tank car shortage becomes acute (retrofitting or 
replacement of DOT-111 specification tank cars)? 

 

Has a “credible worst case” scenario been developed and analyzed?  What are the assumptions and 
results?   

 

Has a “Black Swan” event been considered of multimode system failure and the impact on Michigan 

pipeline operation such as a major rail tank car shortage and pipeline incident outside of the State of 
Michigan and the impact on Line 5 operation?   

 

What are Enbridge’s system operations and business continuity plans in the event of leak on Line 5? 
 

What is the impact on suppliers, customers, regional and national economy if a leak on Line 5 causes 

extended or permanent shutdown due to clean-up, regulatory and public pressure?  

 
Does the PTF and Great Lakes Commission have direct access to DNV - Det Norske Veritas to obtain 

information on their assessments and recommendations on Line 5 risk. 

 

 

B. Alternatives Assessment 

 
Objectives: 

 

• Launch an Alternatives Assessment, which includes key stakeholders. 
 

• Develop a range of alternatives, such as modifications to Line 5, new pipelines, different petroleum 

materials transported, different routing, changes in modes and destinations. 
 

• In simple terms, are there alternatives that reduce or eliminate risks in the Straits?  Or is a greater 

risk transferred to other areas and modes; and what are the implications? 
 

• Are there inherently safer approaches? 
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Have alternatives and scenarios been developed for petroleum transportation if the Straits of Mackinac 

route is not an option?  What are they and what are the facts, assumptions and risk assessment results? 
 

What are the scenarios, timing and risks for a new trans-Canada pipeline above Lake Superior? 

 

What are the alternatives, timing and risks for additional pipeline capacity through Wisconsin, Illinois, 
Indiana and southern Michigan and to the east? 

 

What is the feasibility of eventually eliminating the Line 5 Straits Crossing by expanding transportation 
by pipelines in other areas and expansion of rail shipments? 

 

Would a new pipeline reduce the risk for a Straits crossing by having state-of-the-art design, installation, 
operation and monitoring capabilities?    

 

Is there a lower risk, more visible, above water, under-the-bridge option?  

 
Are there viable alternatives for transporting only the lowest environmental risk materials (natural gas, 

NGL’s) in Line 5 and no emergency provisions for higher risk materials such as heavy crude and Dilbit? 

 
Are there feasibility studies and risk assessments for Great Lakes petroleum transportation by ship and 

barge?   Are there plans for additional studies especially on comparative risk to other modes? 

 
 

C. Evaluate the Current Line 5 Risk Assessment 

 

Objectives: 
 

• Understand how risk assessments were conducted including the input facts, assumptions, technical 

and engineering design bases and especially the risk tolerance criteria.  
 

• Understand any scenarios, assumptions in the scenarios and output consequences if assessed.  Did 

the assessment and scenarios include events with failures triggered by common causes; multiple 

system failures of equipment, procedures and human elements? 
  

• Was an analysis done on a “credible worst case scenario”?   A credible worst-case scenario is a 

scenario that can technically occur and would include “common-cause” and multiple failures of 
layers of detection and mitigation.   What are the triggering events?  What were the conclusions for 

an “undefined triggering event”, a “black swan event?” where the spill was limited to only passive 

protective measures that are inherently safe and reliable? 
 

Has a complete Line 5 segment risk assessment been conducted and routinely updated?  Does one 

segment specifically cover the Straits Crossing?   Are copies available for Task Force and public review? 

 
Who conducted the original Straits risk assessment?  What methodology, assumptions and scenarios were 

used?  

 
In 1953 when Line 5 pipelines were laid by "pulling" it across the Lake, when it the edge of the gorge, did 

it sink to the Lake bottom and follow the gorge topography or did it totally, or at least partially, "bridge" 

the gorge? 
  

If pipe did not sink completely to the Lake bottom, how is it supported? How is the additional strain on 

the lines managed due to currents, corrosion, storms, ship traffic, seches and etc.?  
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If the pipe did reach the Lake bottom and is supported, did it undergo significant "bending" to conform to 
the Lake bottom?  

 

Did the bends set up strain on the outside of the curvature, and compression on the inside? 

 
Did the pipelines undergo "thinning" as it was stretched to conform to the contours?  Does this thinning 

reduce the MAWP?    

 
Does the stress/strain on the pipeline enhance corrosion as well as lead to failure of the coating?  

 

During operation when separation or gaps in the material being transported occur have changes in line 
buoyancy been analyzed to determine if “pipeline flexing” could occur causing metal and coating fatigue 

leading to failure?     

 

In 1953 when Line 5 pipelines were laid by "pulling" it across the Lake, when it the edge of the 

gorge, did it sink to the Lake bottom and follow the gorge topography or did it totally, or at least 

partially, "bridge" the gorge? 

  

If pipe did not sink completely to the Lake bottom, how is it supported? How is the additional 

strain on the lines managed due to currents, corrosion, storms, ship traffic, seches and etc.?  

 

If the pipe did reach the Lake bottom and is supported, did it undergo significant "bending" to 

conform to the Lake bottom?  

 

Did the bends set up strain on the outside of the curvature, and compression on the inside? 

 

Did the pipelines undergo "thinning" as it was stretched to conform to the contours?  Does this 

thinning reduce the MAWP?    

 

Does the stress/strain on the pipeline enhance corrosion as well as lead to failure of the coating?  

 

During operation when separation or gaps in the material being transported occur have changes 

in line buoyancy been analyzed to determine if “pipeline flexing” could occur causing metal and 

coating fatigue leading to failure?     
What would the economic and energy supply impact be for an extended Line 5 outage (any point, any 

cause) for Michigan residents, regionally and nationally? 

 

Are there gaps in environmental impact studies?  What areas and scenarios need additional study and 
what are the confidence levels?   When was the last study completed and what was the scope of coverage? 

 

Was a “credible worst-case scenario” scenario developed including assumptions on common-cause, 
multi-mode, human and management system failures?  What resources are in-place and tested to respond 

to and mitigate this incident? 

 
Did regulatory authorities evaluate a “credible worst-case scenario”?  Independent experts?  

 

What “design basis events” were considered in the original Line 5 design and assessment?  
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Does the assessment include “common-cause” and “multiple system failures” that could lead to a serious 

incident?  
 

What recommendations were made from risk assessments?  Were all recommendations implemented?  

What recommendations were modified?  Are still open?  Discarded and reasons for not implementing? 

 
Have the consequences from a “black swan” event been determined and reviewed?  This would be an 

“unconstrained release” with only inherently safety measures credited for risk reduction.   

 
Has a risk assessment been conducted on start-up, shutdown and maintenance (SSM) operations covering 

differences between normal operating conditions and SSM transition periods?  Are potential excursions 

investigated during testing and transitions? 
 

Has a 3rd party review been conducted on Line 5 such as the study conducted by Dr. T. Gunton and S. 

Broadbent at Simon Frasier University titled, “A Spill Risk Assessment of the Enbridge Northern 

Gateway Project?”    
 

Were risk and design assessments conducted on the design and placement criteria for the new underwater 

supports being installed to fill voids defined in the original design?  Why is a new design being used?  
Why are additional supports being installed?  Is the installation of new supports being driven in part by 

engineering modeling (line movement and vibration suppression) and / or actual incidents and fatigue 

measurements?   Provide a detailed explanation. 
 

Does the new support installation project initiate the regulatory requirement to conduct a new 

environmental impact assessment? 

 
Provide a list of risk reduction assumptions and engineering measures for the existing line.  What 

recommendations were developed and implemented or not implemented because or low cost-benefit such 

as incidents involving underwater land shifts, earthquakes, anchor drops and drags, potential installation 
issues from underwater slopes and bends and vibration causing pipeline fatigue that factor into risk 

assessments after 50+ years of operation?   

 

What are Enbridge’s “risk tolerance” or “acceptable risk criteria” used in the risk assessment modeling?   
What are the bases for current risk transfer scenarios justifying the purchase of catastrophic incident 

insurance coverage?   

 
What metrics are used for evaluating acceptable risk (spills / leaks per mile per year, size and cost of spill 

cleanup, reputation damage, environmental impact damage, public sector economic impact)? 

 
Was an environmental impact assessment (ERA) required by and submitted to the EPA for the new 

support installation project? 

 

Has DNV assessed Line 5 risk?  References indicate that DNV was involved in modeling Line 5?  What 
aspects were modeled and what were the results and recommendations?  Can the assessments be made 

available for PTF review?  

 
Are there plans and assessments to address a scenario where a large spill may generate enough public 

concern and pressure resulting in an extended or permanent shutdown of the Straits Crossing? 

 
Crude oil transported in the pipeline is a complex mixture with some of the components being 

polyaromatic hydrocarbons (PAHs) which are listed CMR (carcinogenic, mutagenic , reprotoxic) 

materials.   Has the human health and environmental impacts been assessed on the potential release of 
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these materials into the Straits and Great Lakes? 

 
Are toxicology reports available on risk to municipal and private water systems and human health 

impacts?   Are there estimates on the time required to return to safe water consumption? 

 

 

D.  Comparative Design – a 1953 Vintage Pipeline Compared to State-of-the-Art 2015 

 
Objective:   

 

• Conduct a comparison of risk for the existing Line 5 and a “2015 model” using state-of-the-art 

design, fabrication and installation and operation criteria.   
 

Have studies, preliminary designs and cost estimates for a new Straits Crossing pipeline been developed?    
 

Has an assessment been conducted on “inherently safer design” (ISD) approaches that could be used on 

the existing or a new line and the benefits obtained?   
 

Has comparative and/or gap analysis been conducted on the design and installation of the current line 

versus a new design? 
 

What are the differences, advantages and disadvantages the Line 5 design compared to today’s standards 

and normal industry practices?    Enbridge - “ The Straits pipelines are well designed and constructed to 

design standards that far exceed normal industry practice”.   What are the details behind “normal industry 
practice”, especially for normal terrains versus environmentally sensitive, high consequence geography?  

 

What are the state-of-the-art design and installation practices for pipelines crossing major waterways?     
 

What are the differences between the Line 5 quality control and commissioning activities and todays best 

practices?  Has a gap analysis been conducted?  Enbridge - “Quality control and commissioning activities 
were robust to ensure safety and reliability”  

 

Are there differences between pipelines crossing inland rivers and lakes compared to deep-water maritime 

environments?  Are there practices used for maritime pipelines that would reduce risk for Line 5 or a new 
pipeline? 

 

Have modeling studies been conducted to determine the possible effects of water currents land shifts and 
vibration on Line 5?  Is there evidence of issues or concerns about pipeline vibration, stress and fatigue?  

What would be done differently for a new line design?   

 

What were the design and installation consideration specifically for the deep lakebed channel, through the 
Straits connecting Lakes Michigan and Lake Huron?  The channel has steep walls and can reach 300 ft 

deep in some areas. The pipeline suspends over this channel about quarter-mile-wide?  The tension on 

that section of the line is likely to be severe?  
 

Why were 2 - 20” lines installed instead of 1 - 30” line across the Straits, reliability, fabrication 

considerations, design limitations, maintenance, back-up in case one branch fails?  
 

Are there scenarios where Line 5 could be impacted by ice packs?  Does actual ice flow data exist or only 

assumptions?   Discussions were conducted on possibly installing a new line underground through the 

Straits?   Enbridge, “the lines are buried at depths that protect it from moving ice packs.”   
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What is the risk for ship anchor drops and drags in the area?  The area is marked and managed for routine 
shipping but what about emergency scenarios (human error, mechanical or navigation failures, accidents, 

severe weather, common-cause, multiple system failures)?   Enbridge Line 5 - Location is not conducive 

to anchoring - deep water, strong currents, shipping corridor.”  How does this relate to the discussions on 

a buried pipeline that may be safer from anchor damage but more difficult to inspect?  
 

How do the planned Keystone practices compare to the current Line 5 installation such as inspections, 

non-destructive testing (NDT), coatings, welding technology and testing cathodic and other protection?  
What best practices would be used for a new line compared to Line 5.  Has a gap analysis been 

conducted? 
 

 

E.  Evaluate Current Approaches for Line 5 Integrity and Leak Detection 
 

Objectives:    

 

• Obtain an understanding of the limitations in the Line 5 integrity management process.   What 

potential line failure issues could be underestimated or not detected due to limitations in the 

technology and/or management system?   What are the gaps that Enbridge reference studies are 
trying to address, timing and action plan related to improved pipeline integrity measurement and 

management?  What is the “layered protection approach” being used to cover gaps? 
 

• Obtain and understanding on reliability accuracy and precision for detecting leaks and the 
limitations of the detection process relative to leak size, quantity, leak rate and identification of 

location.   
 

• Has an assessment been done on the management system and could it meet standards an OSHA PSM 

/ NEP level audit?   Are the gaps and areas for improvement, especially related to external 

communications? 
 
 

Have there been any underwater repairs made to Line 5 since installation?  What were the reason for 

repairs and findings?   
 

Technical studies have concluded that zebra mussel excrement has a corrosive impact on exposed 

steel.  Has an assessment been made on the likelihood that at least some of the original coal tar sealant has 
deteriorated or been scraped off and the steel exposed to corrosion induced by zebra mussels?    

 

As relative small levels or corrosion can result in a significant deterioration in MAWP has the impact of 

zebra mussels or other acidic materials been assessed on potential line failure?  
 

Have zebra mussels impacted the ability to conduct pipeline exterior and surface inspections  

for integrity issues?  
 

Has PHMSA or other regulatory agencies conducted detailed compliance audits on the pipeline system 

and management practices?   Have regulatory agency audits similar to the OSHA / EPA National 
Emphasis Program (NEP) conducted on oil refineries and chemical operations been conducted?   Any 

specific audits conducted as a result of lessons learned from the Marshal MI spill? 

 

Specific regulatory compliance audits conducted - agencies, focus of audits, dates and deficiencies found.  
Open deficiencies under review and remaining to be completed? 
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Explain in detail - Enbridge has started to lay the groundwork to expand Line 5 by 50,000 barrels of oil 
per day— or 1.8 million gallons. As part of that effort, Enbridge has conducted hydro testing to evaluate 

the condition of the pipeline, which has turned up recent failures on the line near Bay City, Michigan 

Enbridge personnel have stated that block valves on both sides of the Straits would shut immediately if a 

leak is detected.  During activation for testing or in the event of an actual leak can severe pipeline damage 
occur and/or potential failure due to the “water hammer effect?”  Are controls and surge dampeners in 

place to reduce hammer? 

 
Has a 3rd party evaluation been conducted on pipeline integrity inspections and the minimum detection 

thresholds for issues such as defective welds, dents, cracks, areas of fatigue, stress, corrosion, stress 

corrosion cracking and wear both internal and external?  
 

Have assessments or forecasts been conducted on pipeline end-of-life?   Have cost estimates and/or 

preliminary designs been developed for line replacement in the event of it being taken out of service for 

any reason?  Enbridge - “ Prioritized repair timing, re-inspection interval setting, additional assessments 
in top consequence areas” - Are these areas in the Straits sections?   

 

Has a comparison of the 1953 enamel coating reliability been made to state-of-the-art technology that 
would be used today?  Would the 1953 coating be used today, if not why not?  Does the original coating 

age and what are the “end-of-life” issues and criteria for replacement?  How is the underwater coating 

inspected and repaired?  
 

Is there a different coating used on Line 5 outside of the Straits area and what is the reliability and end-of-

life issues with this coating?  

 
Can the entire Line 5, especially sensitive areas be effectively checked by “high-technology pigs?”   Are 

there areas of concern or gaps where pigs may not be reliable?  The 1953 pipeline was not originally 

designed for pig inspections? 
 

Where is cathodic protection used?  How effective is the cathodic protection in corrosion protection?  

What areas are not effectively covered and how these areas inspected? 

 
Integrity of records - a pipeline seam failure occurred on another pipeline where records incorrectly listed 

the segment as seamless.  Have all Line 5 records been verified with what is actually in place? 

 
Has the Task Force interviewed the Enbridge 3rd party service providers for findings, recommendations 

and pending safety and integrity issues yet to be addressed?  Enbridge - “3rd party damage management.”      

 
Did the insurance company covering Line 5 make recommendations?  What recommendations are open 

action items and are there recommendations that were rejected from resolution? 

 

Provide information on: process safety studies conducted and findings, layer of protection assessments 
(LOPA), instrumentation reliability, calibration and testing programs?  What is the history of instrument 

reliability in different seasons, weather conditions, electrical power and communication system 

disruptions?   
 

How effective are the back flow check valves?  Are they considered to be a credited protection layer?   Is 

there an additional double block and bleed system that act as the primary isolation? 
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Explain inline inspections for cracks and metal loss - the “features” that were found, were they individual 

isolated features or were some concentrated in an area that could result in a large or catastrophic failure? 
 

Explain comments by Enbridge that Line 5 corrosion rates are lower than typical?  What is the “typical” 

comparison used?  What are the differences between overland and underwater corrosion rates?  

 
Pressure cycling and fatigue crack growth, how accurate and precise are inspections at detecting fatigue 

cracks?   What are the crack initiation times and growth rates to possible failure compared to detection 

capabilities and inspection intervals?  How good is the “best available crack inspection technology?    
 

For geotechnical hazard management, have there been any incidents of line shifting?  Steep slope 

changes, landslides, support of pipeline movement in the Straits?  Are the new supports being installed to 
improve the stability in response to concerns about actual incidents or near misses?  Has the ROV 

inspections detected any areas of actual movement and risk?   

 

Explain -  “no pipeline repairs have been required at the Straits” - how would underwater repairs be 
performed?   What is the decision process, approvals required and how long would a repair take?   Are 

there current defect areas where risk assessments list these as below the threshold criteria that would 

require repair?   
 

What incidents could have happened during original installation or since installation that have reduced 

line integrity and are not adequately detected today, such as stress, bends and shifts?   
 

What technical and scenario assumptions on line integrity have or are being challenged by any party and 

their views? 

 
What studies have been conducted, conclusions and recommendations on additional leak detection?   

How reliable and sensitive is the technology, i.e. the lower level leak detection limits?  Enbridge - 

“commissioning an engineering assessment to explore the feasibility of applying additional external leak 
detection and real-time damage-detection technology on the Straits crossing.”  

 

What is the limit of detection for leaks using the Enbridge "material balance system?"  For example, 

typical flow meters read +/- 0.5%, a leak of this magnitude could spill nearly 80,000 gallons of oil within 
3 hours (for each line) and still be below the limit of detection.  

 

ROV inspections, what are the real capabilities and observation limits for issues?  What are the objectives 
for ROV inspections (leaks, line damage, line shifts, other)?  

What is the possibility of long-term small leaks underwater not large enough to be detected by any of the 

existing measures?  Have performance tests been conducted on the systems and what are the results?  
 

Provide more details on new leak detection technologies understudy.  Are any 3rd party studies being 

conducted and have advances in offshore systems been studied?   (fiber-optic cable, rarefaction wave leak 

detection, acoustic strike detectors, etc)  
 
Explain the approach, accuracy and precision of Enbridge’s “computational pipeline monitoring” and “scheduled 

line-balance calculations”.   How large could a continuous leak or small intermittent leak be and miss detection by 

this system?   
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F. Emergency Response 

 
Objectives: 

 

• Understand the baseline assumptions and scenarios (materials, leak size, weather conditions, time of 

day and length of time and etc.) that the emergency response plan is designed to address.  What gaps 
or potential scenarios would the plan not be able to address or have short-comings?    

 

• Given given a large scale incident, what additional resources and timing could be called on outside 
of the plan in a reasonable amount of time, such as other federal, states or communities? 

 

• What are the assumptions on recovery and remediation issues and actions required for the baseline 
response scenario?  Who takes responsibility, manages and pays? 

 

• For emergency response, what resources are firmly committed (contracted) such as responders 

(government and 3rd party), equipment and funding?  Extent of contractual agreements including 
retainers to insure that response personnel and equipment are guaranteed to be available.    

 

• What agreements are in place with Canadian government for support and the type available? 
 

What scenarios have been developed and analyzed for emergency response? 

 
What are the details for the base case scenario that the emergency response plans are represented as able 

to address?     

 

What is the credible worst-case scenario?   What are the response and mitigation capabilities for this 
worst-case scenario?  

 

Has the Enbridge worst-case scenario been reviewed by SME’s?  Published articles state that according to 
the Enbridge emergency response plan, it takes the company a minimum of eight minutes to shut down a 

ruptured pipeline and isolate the flow of oil from the leaking pipe. Enbridge has estimated that a “worst-

case” discharge for line 5, with the eight-minute shut off, would be up to 1.5 million gallons of oil 

released.  This scenario does not appear to cover common-cause, cascading and multiple system failures.    

What is the size of a release for a line failure at the worst point underwater with no “active” emergency 

shutdown communications and isolation systems in operation?   In other words, only passive and 

inherently safe layers of protection would be credited for stopping the spill. 

Are any actions being taken to prepare for possible new communications and response capabilities to 

address Executive Order 13650? 

 
Has the University of Michigan release analysis been incorporated into emergency response planning? 

 

Have experimental data and spill spreading scenarios been developed for the different petroleum 

materials transported in Line 5?   For example, are the actual paths taken by light crude versus NGL’s 
actually known and accounted for in planning?  How does material evaporate or sink or move during 

different seasons and weather conditions? 

 
How will a spill be located and tracked during each season especially under ice cover? 

 

Is there any history or examples of a large oil spill in the Great Lakes?   What were issues in cleanup and 
ecological recovery times (biodegradability compared to maritime, e.g. Gulf Coast spills) 
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Has an “all threat” integrated contingency analysis been conducted based on DHS protocols or NFPA 
1600? 

 

Do contingency plans have detailed procedures for working with the USCG, LEPC, EPA, SERC and 

Fusion Center?  Do the plans cover mitigation, planning, response and recovery operations? 
 

For the past three winters, the U.S. Coast Guard Sector Sault Ste. Marie has been running “oil and ice” 

exercises in the Straits of Mackinac.  What spill scenarios and mitigations capabilities were used?  What 
were the conclusions, gaps and recommendations? 

 

For a response to worst-case scenario - what were the assumptions for the scenario and who participated 
in the exercises with the USCG?   LEPC? 

 

Has an independent group of SME’s review the Integrated Contingency Plan (not available to the public) 

and findings from the peer review? Who were the peers that reviewed the report?  ref 8  
 

What are the estimated times for emergency response crew to arrive?  Set-up and commence spill 

stoppage?  What is the time required to start cleanup operations and what would the equipment and scale 
of cleanup in the 1st day, 1st week?    Enbridge’s emergency response plans show it would take company 

crews around three hours to respond to a spill in the Straits of Mackinac.   Note this appears to be arrival 

time not set-up and cleanup and assumes required equipment is available where? 
 

Describe the equipment and capabilities at the Straits or that will be sent to the Straits for cleanup that are 

on-site, will be brought in and timing.  Are there guarantees that the equipment will be available on 

retainer or “expected to be available?” 
 

Do villages and cities in the potential spill impact zone have contingency and communications plans in 

place to monitor and respond to a release that may impact there water intake systems and other critical 
infrastructure? 

 

What organizations are directly involved in emergency response planning and recovery?   Where is the 

incident command center and who are the designated incident commanders? 
 

Have “after-action” and “hot-wash” analyses been conducted on line incidents, near-miss, false alarms 

and drills and exercises?   What conclusions and recommendations were developed and are there any 
open actions? 

 

In practical terms, how effective would a 2-man submarine from a Detroit company be in vacuuming oil 
from bottom of the lake?  

 

Has the USCG Captain of the Port responsible for ship traffic in the Straits met with the PTF and 

explained actions that may be taken to shutdown ship traffic to reduce spill dispersion, potential outage 
times and conditions that allow reopening.  Potential economic impact on Lake Huron and Lake Michigan 

sides of shipping lanes. 

 
What is the status of studies on equipment that can be used to remove oil during ice cover? 

 

Are there plans to use dispersants and surfactants on oil spills?   What materials are in place, available for 
for use?  Have the materials been assessed for human health and environmental impact?    

 

A-29



 

 

30 

The USCG objective is to prevent oil from a spill reaching the shoreline and environmentally sensitive 

areas.  What equipment is readily available to meet this objective (skimmers, booms, boats, workers, 
designated areas and plans, and etc.)? 

 

What are the economic and environmental costs calculated for the: 1) Enbridge worst case scenario 

release, 2) credible worst case scenario release and 3) a “black swan” release maximum release with only 
passive layers of protection credited? 

 

What new regulations need to be addressed covering onshore oil pipeline facility response plans (FRPs) 
by PHMSA and coordinated with U.S. Coast Guard (USCG) oil spill response regulations?  
 

What specific petroleum materials does the current emergency response plans cover?  If there is a 
transportation shutdown elsewhere in the network and there are actions to transport materials in Line 5 

that are not currently transported, what are the communication and response procedures to address this 

possible change?  

 
What are possible events that could impact the system that would drive implementation of emergency 

plans or orders to change this position?   In what areas can the federal government through interstate 

commerce authority override state law?   
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EXHIBIT 2 

 
Figure 2.  Safety Factor Based on Yield Strength with a Weld Efficiency Factor of 1.0 as 
a Function of Support Spacing at 600 psig Maximum Allowed Pressure at 290 Feet 
Underwater. 
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EXHIBIT 3 

 

Table 2.  Pipeline 5 Safety Factor Based on Yield Strength with a Weld Efficiency Factor of 1.0 

as a Function of Support Spacing at 600 psig Maximum Allowed Pressure at 290 Feet 

Underwater. 

Unsupported Span 
in Feet

Natural Gas 
Liquids,  No 
Encrustation

Light Crude,  2" 
Encrustation

DILBIT,  4" 
Encrustation

75 3.9 3.5 3.1
100 3.0 2.5 2.2
150 1.8 1.4 1.1  

 

Little is known from the publically available literature about the existing support of line 5.  That 

the original gravel bed support structure is problematic is attested to by the many efforts over the 

years to repair this structure and add additional hard supports of the type that are considered 

current good practice.  Exactly when this repair effort began is not known from the publically 

available literature.  What is known is that for a number of years grout filled fabric bags were 

placed under the line to repair washouts.  Starting in about 2005, modern screw type anchors 

were added in many places.   

 

Exactly why, how many and where these discrete supports were added cannot be determined 

from the publically available record.  If all the exposed underwater sections of line 5 were 

supported this way, approximately 211 would be required.  From the publically available record 

it appears that at least 27 have been added since 2005.  Improper selection or installation of 

discrete screw anchor support of the type detailed in Figure 3 as used by Enbridge can cause as 

many problems as they solve.  Misalignment can actually add stress to the pipeline and if the 

saddles are not very carefully designed they can also add stress and cause coating failure.   
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EXHIBIT 4 – Reportable Enbridge Liquids Pipeline Spills for Past 9 Years 

 

 

1 

 
Year 

 
Month 

 
State/Province 

 
Location 

Estimated 
Amount 

Spilled (m
3
) 

 
Cause 

 

Caused by 
Corrosion? 

 

Construction 
Date 

 

Pipeline Material 

- Pipe 

 

Pipeline Material 
Coating 

 

Pipeline Material - 
Long Seam Weld 

 

Material 
Transported 

Amount 

recovered
1  

(m
3
) 

 
2 

2010 April Minnesota Pipeline 0.79 Corrosion Yes 1957 Steel Coal Tar Enamel FW Crude Oil 0.63 

 
3 

2010 January North Dakota Pipeline 477.0 Weld Failure No 1956 Steel Coal Tar Enamel FW Crude Oil 246.04 

 

 

 

 

 

 

 

 

4 

2009 September Saskatchewan Pipeline 175.0 Excavation or 
physical damage 

to facility or 
pipeline by 
operator or 
operator's 
contractor 

No 1953 Steel Coal Tar Enamel FW Crude Oil 175.0 

 
5 

2009 July Manitoba Pipeline 0.02 Weld Failure No 1953 Steel Coal Tar Enamel FW Crude Oil 0.02 

 
6 

2009 June Minnesota Pipeline 0.79 Weld Failure No 1954 Steel Coal Tar Enamel FW Crude Oil 0 

 

7 

2008 April Minnesota Facility 0.95 Pump - Seal or 
Packing Failure 

No 1950 Steel Coal Tar Enamel FW Crude Oil 0.65 

 
8 

2007 July Alberta Pipeline 0.48 Corrosion Yes 1954 Steel Coal Tar Enamel FW Crude Oil 0.48 

 
9 

2007 March Minnesota Facility 0.79 Equipment 
Failure, stripped 

No 1954 Steel Coal Tar Enamel FW Crude Oil 0.79 

 
10 

2006 August Alberta Pipeline 30.0 Weld Failure No 1954 Steel Coal Tar Enamel FW Crude Oil 30.0 

 

11 

2006 May Michigan Facility 3.18 Pump - Seal or 
Packing Failure 

No 1953 Steel Coal Tar Enamel SAW Crude Oil & NGL 3.18 

 
12 

2005 August Illinois Pipeline 17.01 Hydrotest failure No 1952 Steel Coal Tar Enamel DSAW/Flash Welded Crude Oil 11.29 

 
13 

2005 April Illinois Pipeline 0.79 Dent No 1968 Steel Coal Tar Enamel FW Crude Oil 0.79 

 

 

 

14 

2004 December Michigan Facility 0.16 Equipment 
failure, cracked 

threads 

No 1953 Steel Coal Tar Enamel SAW Crude Oil & NGL 0.16 

 
15 

2004 February Minnesota Pipeline 1.59 Dent with 
cracking 

No 1957 Steel Coal Tar Enamel FW Crude Oil 1.43 

 
16 

2002 July Saskatchewan Pipeline 3.00 Natural Forces - 
Lightning 

No 1954 Steel Coal Tar Enamel SAW Crude Oil 3 

 
17 

2002 May Manitoba Facility 60.00 Weld Failure No 1950 Steel Coal Tar Enamel ERW Crude Oil 10 
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EXHIBIT 5 
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New schd. 60 pipe (0 corrosion), MAWP = 1421 psi - installed in 1953

2 mm (0.0787 inches) corrosion MAWP = 1280 psi

3 mm corrosion (0.1181 inches), MAWP = 1205 psia
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EXHIBIT 6 
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OVERVIEW 

 

The Michigan Petroleum Pipeline Task Force, co-chaired by Attorney General William 

Schuette and Michigan Department of Environmental Quality Director Dan Wyant, 

issued its Michigan Petroleum Pipeline Task Force Report on July 14, 2015.  The Task 

Force Report sets forth a summary of findings, specific recommendations to address the 

transport of oil in Enbridge Line 5 under the Straits of Mackinac, and general 

recommendations to address petroleum pipeline siting, environmental, health, and safety 

issues in Michigan.  The Task Force Report advances a number of significant 

recommended actions that, if implemented properly, could address a number of short-

term imminent harm or substantial endangerment to air, water, natural resources, and the 

public trust in these paramount resources, public and private property, and the public 

health and safety of Michigan. 

 

For Love of Water (“FLOW”) reconvened its scientific and technical advisory team and 

legal policy team to evaluate the Task Force Report and the available public record 

underlying the Task Force’s review, and to provide additional scientific, engineering, 

policy and legal research and recommendations.
1
   

 

Based on a careful review of the Task Force Report, FLOW submits this follow up report 

for the following purposes: 

 

(1) FLOW concludes that the current use of Line 5 for the transport of crude oil 

poses a high level of risk and imminent high magnitude of harm, and 

proposes a specific action plan with prudent interim measures to immediately 

lower the risk and eliminate this imminent harm.  

 

(2) FLOW provides supplemental comments on certain findings in the Task 

Force Report and offers a number of additional recommendations. 

 

The Task Force and its leaders should be commended for the level of their review, 

evaluation, and recommendations.  However, the Task Force did not recommend any 

action plan or specific interim measures, or establish implementation of studies for 

additional findings, with the exception of the establishment of the Pipeline Safety 

Advisory Board through the Governor’s Executive Order, 2015-12.
2
  While the Executive 

Order establishes a board of advisors with a charge to review and advise state agencies 

regarding the recommendations of the Task Force, it does not specify, authorize, or 

implement any action plan to address the high level of risk and magnitude of harm 

threatened by the continued transport of crude oil through Line 5 in the Straits of 

Mackinac.  

                                                        
1
 FLOW’s scientific and technical advisors to this report are Richard J. Kane, QEP, CHMM, CPP; Gary L. 

Street, P.E., formerly Director of Engineering, Dow Environmental (Eastern Operations); and Edward E. 

Timm, P.E., Ph.D., Technology Director, Film Tec Corporation, subsidiary of Dow Chemical, (for a more 

complete description of qualifications; see paragraph 2., p. 7, Olson, J., and Kirkwood, E., FLOW 

Composite Summary of Expert Comments, Findings and Opinions on Enbridge Line 5, submitted to 

Michigan Petroleum Pipeline Task Force, on April 30, 2015 Hereinafter “FLOW Composite Report”).   
2
 Michigan Petroleum Pipeline Task Force Report (hereinafter “Task Force Report”), pp. 43-47. 

A-37



3 | P a g e  
 

 

Because of the high level of risk and serious harm associated with the transport of oil in 

Line 5 under the Straits of Mackinac,
 3

 there are several interim measures that should be 

taken as expeditiously as possible to lower the risk of unacceptable harm.  In addition, we 

urge the Attorney General, Department of Environmental Quality (“DEQ”), and 

Department of Natural Resources (“DNR”) to take a number of steps to implement these 

actions and enforce legal obligations concerning Line 5 that can assist in reducing and 

eventually removing the risk of unacceptable harms, which all interests appear to 

acknowledge, associated with crude oil transport in Line 5 under the Straits of Mackinac.  

 

There are alternative pipeline routes and capacities to transport crude oil to Sarnia or 

other points in Canada and the U.S.  Line 5, for example, primarily transports crude oil to 

Canada, and is not essential for Michigan refineries, which are served by pipelines across 

southern Michigan and elsewhere.
4
  Natural gas liquids for propane, which are also 

transported in Line 5, would continue to be transported through Line 5 to its transfer 

point in the Upper Peninsula or locations in the Lower Peninsula.
5
 

 

Finally, there are a number of supplemental findings and recommendations that may be 

helpful, if not essential, to the State’s officials and departments, as trustees of the Great 

Lakes, to protect the Straits and other navigable waters of Michigan, including related 

aquatic resources and ecosystems, and the public and private uses that depend on them. 

 

FLOW EXECUTIVE SUMMARY 

 

PART 1: PROPOSED ACTION PLAN, INTERIM MEASURES, AND ENFORCEMENT FOR 

LINE 5, AND SUPPLEMENTAL FINDINGS AND COMMENTS TO THE TASK 

FORCE REPORT 

 

a. Straits pipelines are an imminent hazard and substantial 

endangerment given the consequences and magnitude of harm, not 

probability. 

 

An “imminent hazard” or “substantial endangerment” of high magnitude 

of harm for transporting hazardous materials, like crude oil, is defined by 

statute “as the existence of a condition relating of hazardous material that 

presents a substantial likelihood that death, serious illness, severe personal 

injury, or a substantial endangerment to health, property, or the 

environment may occur before the reasonably foreseeable completion date 

of a formal proceeding begun to risk of that death, illness, injury, or 

endangerment.”
6
  Notably, this definition of “imminent” emphasizes the 

                                                        
3
 Id; FLOW Composite Report, April 30, 2015; and see selected pages from the attached Appendix 4, 

Presentation August 4, 2015, Charlevoix Public Library, by Ed E. Timm, Ph.D.  FLOW’s science and 

technical advisors’ new or additional findings are set forth below in Part I, 1. subparagraphs a. through o., 

and attached Appendices 1, 2A, 2B, 2C, 2D, 3, selected pages, Appendices 4 and 5. 
4
 Attached Appendix 1, Gary Street, pp. 3-4, Street Appendices 1-6. 

5
 See Part II 1, A, infra. 

6
 49 USC § 5102 (Title 49, Transportation, Subtitle III, Chpt. 51). 
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seriousness or magnitude of the harm, injury, or endangerment from a 

hazard, not the probability of the occurrence.  In the leading court decision 

on “imminent” hazard risk of harm or “endangerment,” the court ruled that 

the central question for government to evaluate when evaluating 

“imminent” injury and facing uncertainty of devastating harm was the 

magnitude of harm, not the probability of occurrence.  In other words, 

government does not have to wait for a catastrophe or harm to occur, but 

can act to prevent it.
7
 

 

b. Coupled with the Task Force Report findings, new additional risks 

and concerns establish imminent harm, unacceptable high-level risk, 

and catastrophic damage to the Great Lakes. 

 

FLOW’s science and technical advisors have identified several additional 

risks and concerns that are not covered by the Task Force Report, but 

which must be considered along with the findings of the Task Force 

Report.  These additional findings and concerns, coupled with the findings 

of the Task Force Report, demonstrate a very high level of risk sufficient 

to establish imminent harm or substantial endangerment of the Straits 

waters and related natural resources, public and private property, and 

public health and safety.  These additional findings include recognition by 

Enbridge’s own mass balancing measuring system that as much as 3,350 

barrels of crude oil per day are not accounted for or considered detectable.  

Enbridge unilaterally decided, without independent state agency review as 

to purpose and integrity, to reduce the number of required structural 

supports or anchors of the pipeline.  Enbridge reported there have been no 

dents in Line 5 under the Straits, when the public record discloses “two 

minor dents.”  Once tar or other pipeline coating is compromised or 

dented, mussels can attack the steel pipeline more readily.  It also appears 

that the pipeline in some instances is operating under over-pressurized 

conditions for its design and use for transporting crude oil. 

 

c. Impose immediate interim measures to reduce the high-level risk 

from “Tier 1” to a lower risk tier pending implementation of the 

actions required from the Task Force Report.   

 

Pending completion of a specific action plan, interim measures must be 

imposed as soon as possible to lower this high-level risk and eliminate the 

high unacceptable magnitude of harm to the Great Lakes and the Straits of 

Mackinac.  These interim measures include additional and more frequent 

monitoring and inspections, an emergency response plan with effective 

local capacity, and the temporary cessation of transporting crude oil 

                                                        
7
 Ethyl v. EPA, 541 Fed 2d 1 (D.C. 1976); See also Reserve Mining v. EPA, 514 Fed 2d 492, 519-520 (8

th
 

Cir. 1975).  
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through Line 5 under the Straits.
8
  Based on current servicing of demand, 

these interim measures would not adversely impact the transport of natural 

gas liquids (“NGLs”) to supply propane to the Upper Peninsula or other 

Michigan businesses and residents. 

 

d. Implement the following specific actions to reduce the level of risk, 

mitigate harm, and finally address the fate and removal of 

transporting crude oil in Line 5 under the Straits. 

 

(1) Convene and immediately complete the Task Force Report specific 

recommendation for an independent expert alternatives assessment 

regarding transport of crude oil in Line 5 through the Straits 

segment; 

(2) Convene and immediately complete the Task Force Report specific 

recommendation for an independent risk analysis and credible 

release and worst-case scenarios;
9
 

(3) Implement immediate adequate financial assurances and an 

approved emergency response plan by independent qualified 

experts that conform to the level of risk and credible release and 

worst-case scenarios; 

(4) Require immediate submission of additional verifiable information 

from Enbridge and other qualified and independent sources to 

assure that information is full and complete for rendering 

evaluations, making final decisions, and taking actions regarding 

transport of oil in Line 5. 

(5) Take immediate enforcement actions against Enbridge to address 

any material violations of the 1953 Easement. 

(6) Exercise the full authority under our constitution and laws, 

including common law, that eliminate or prevent the high risk and 

magnitude of harm from a rupture, leak, or other failure of Line 5 

under the Straits. 

 

PART II: SUPPLEMENTAL FINDINGS AND COMMENTS ON THE TASK FORCE REPORT 

THAT ADDRESS THE HIGH-LEVEL RISK OF LINE 5 UNDER THE STRAITS AND 

GREAT LAKES, AND THE PUBLIC TRUST IN THESE TREASURED WATER 

RESOURCES OF THE STATE.  

 

a. The proper context for evaluating petroleum pipelines is Michigan’s 

constitutionally required paramount concern for the protection of health 

and safety and the air, water, natural resources, and public trust Great 

Lakes waters and the State’s lakes and streams. 

 

                                                        
8
 Attached Appendix 3, Rick. Kane, Technical Advisory Team Immediate Implementation and Action Plan 

for Enbridge Line 5, pp. 3-4, Appendix. 3-B. 
9
 Id. 
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While crude and refined oil are important to the overall economy in the 

United States, the fundamental background or “setting” for addressing 

pipelines in Michigan is the State’s highly valued Straits, Great Lakes, lakes 

and streams, and environment.
10

  The unacceptable harms to Michigan’s 

economy from the impact of an oil spill in the Great Lakes on public drinking 

water supplies, business viability, fishing, shipping, boating, tourism, and 

recreation far outweigh the significantly smaller impact, if any, on the oil 

industry if oil is not transported in pipelines under or in these highly valued 

waters.  There are alternative pipeline routes and capacities to transport crude 

oil to Sarnia or other points in Canada and the U.S.  Line 5, for example, 

primarily transports crude oil to Canada, and is not essential for Michigan 

refineries, which are served by pipelines across southern Michigan and 

elsewhere.
11

  Natural gas liquids for propane, which is also transported in Line 

5, would continue to be transported through Line 5 to its transfer point in the 

Upper Peninsula or locations in the Lower Peninsula.
12

 

 

b. New, additional findings and concerns from available public information 

establish that transport of crude oil in, under, or on the Great Lakes 

presents a serious high-level risk that should be eliminated.
13

   

 

The lack of sufficient structural supports and wooden slat covers to protect 

Line 5 under the Straits exposes the pipeline to currents, abrasion, and other 

failures.  Moreover, Enbridge has never been required to do, and has never 

done, a competent emergency response plan based on a full and worst-case 

scenario of a rupture or release of crude oil in the Straits.  In the event of a 

catastrophic spill in the open waters of the Great Lakes, there is insufficient 

capacity in place at the local level, and winter conditions would challenge any 

adequate cleanup response.  Further, inherent detection limits are not designed 

to detect a leak from one of the lines of up to 70,000 gallons of oil per day 

(140,000 gallons per day, if both lines leak).  Standard corrosive data in the 

industry shows significant thinning of aging pipelines like Line 5, which 

coupled with the weight of mussels and increased volume capacity from 

300,000 to 500,000 gallons per day create a substantial risk of failure. 

 

c. Michigan’s legal and regulatory framework has not been fully identified 

or utilized by state agencies or officials.
14

   

 

Regulatory tools of the Michigan Public Service Commission (“MPSC”), the 

DEQ, and DNR include environmental impact statements and alternative 

analyses, along with water and public trust protections on routing, siting, or 

                                                        
10

 Part II, supra, p 19. 
11

 Attached Appendix 1, Gary Street, pp. 3-4, Street Appendices 1-6. 
12

 Id.  Because of its volatile explosive nature, NGL pipeline releases pose primarily an endangerment to 

public health and safety. While serious in nature, NGL ruptures present a different harm analysis than the 

high level risk and magnitude of harm associated with release of oil from Line 5 in the Straits. 
13

 See the additional risks described in Part I, supra, 1. a. through o. 
14

 See Part II, 2,b.  
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additions and expansion of existing or future pipelines.  These legal 

requirements have either been largely ignored or limited in scope to segments, 

rather than the entire pipeline and impacts and alternatives as a whole.  As a 

result, opportunity for public review of existing lines and their locational 

risks, such as in the Great Lakes or near increasingly-populated areas, has 

been lost.  For example, substantial changes and additions were made to Line 

5 with little or no MPSC oversight and no environmental impact or 

alternatives analysis; if the Michigan Environmental Protection Act 

(“MEPA”) had been fully utilized, the MPSC could have reevaluated Line 5 

on various occasions.  Likewise, since the catastrophic Kalamazoo River spill 

from Enbridge’s Line 6B, the MPSC had several opportunities to address 

impacts or alternatives from the significant changes or additions to the 

pipeline, as well as related issues like future capacity and crude oil transport 

purposes in Michigan to Canada or elsewhere.  However, the MPSC waived 

or did not assert the authority to do so. 

 

d. Michigan Inland Lakes and Streams (“ILSA”), Part 301, NREPA, and 

Great Lakes Submerged Lands Act (“GLSLA”), Part 325, were not 

identified as part of the legal and regulatory framework. 

 

The GLSLA and ILSA protect the water resources and public trust in 

Michigan and Great Lakes waters.
15

  These laws specifically require 

environmental assessments and alternative studies before authorization or 

permits are approved for crossing or using Michigan water bodies.  These 

laws were not identified by the Task Force as part of the framework to address 

pipeline siting, routing, impacts, and alternatives in Michigan.  These laws 

and their regulations offer significant opportunities for review of existing oil 

pipelines that cross or run under our public waters. 

 

e. The Michigan Environmental Protection Act (“MEPA”), Part 17, 

NREPA, offers an important overarching framework and body of 

environmental common law that supplements agency laws and 

regulations. 

 

The MEPA or Part 17 imposes a duty and grants authority to state agencies to 

consider and determine likely environmental effects and alternatives, either in 

review of existing or new pipelines.  Part 17 also provides a basis for taking 

affirmative action to prohibit likely unacceptable harms or imminent risks to 

our air, water, natural resources, or recognized public trust in water or natural 

resources.  Part 17 should be added as a regulatory principle and tool to the 

Task Force Report. 

 

 

    

 

                                                        
15

 Id.  
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FLOW REPORT 

 

PART I 

 

SPECIFIC COMMENTS AND IMMEDIATE ACTIONS TO ADDRESS SERIOUSLY HIGH 

AND UNACCEPTABLE RISKS AND IMMINENT HARMS OR SUBSTANTIAL 

ENDANGERMENT TO THE STRAITS FROM THE TRANSPORT OF CRUDE OIL IN 

LINE 5 

 

In addition to specific covenants and conditions, Enbridge has a legal and covenantal 

duty under the 1953 Easement “at all times…to exercise the due care of a reasonably 

prudent person for the safety and welfare of all persons and of all public and private 

property.”  The unreasonable risk and high or catastrophic level of imminent harm violate 

this “reasonably prudent person” standard under the terms of the Easement.  The high 

risk and imminent harm from shipping oil through Line 5 under the Straits also violate 

the continuing and supervisory duty imposed by the public trust doctrine and 

environmental laws that apply to the Great Lakes.  The public trust in these waters and 

environmental standards require the State of Michigan and Enbridge to take immediate 

action to prevent and minimize harm to the air, water, natural resources, and public trust 

in those resources.
16

  The State has both the legal authority and affirmative duty to protect 

these waters and uses.  In short, the transport of oil through Line 5 presents an imminent 

risk or endangerment of an unacceptable level of harm and destruction that is irreparable 

– that is, the harm if a release occurs will be pervasive, in large degree irreparable or 

irreversible, and persistent.  

 

1. Additional Concerns and Risks Compound the Immanency and High, 

Unreasonable, and Unacceptable Risk of Harm of Transporting Oil 

through Line 5. 

 

The transport of oil in Line 5 under the Straits of Mackinac and in the Great Lakes 

presents an imminent unacceptable risk of harm and endangerment, and is categorized as 

a “Tier 1” risk
17

 to public and private property, water, water resources, the public trust, 

and the public health and safety, and welfare of persons, businesses, and communities. 

 

a. The spill, release, accident, and harm history of Enbridge oil pipelines 

has increased from 40 per year in 2001 to 115 per year in 2015.  

                                                        
16

 Ray v. Mason County Drain Comm’r., 393 Mich 294, 224 NW2d 883 (1975).  The protected public uses, 

such as navigation, drinking water, fishing, boating, swimming, water-dependent recreation and businesses, 

are by law paramount and cannot be subordinated.  Obrecht v. National Gypsum Co., 361 Mich 399, 412, 

415-416, 105 NW2d 143, 149-151 (1960); Illinois Central R. R. v. Illinois, 146 US 387, 436, 437, 453-459 

(1892).   
17

 Line 5 is categorized as a high level “Tier 1” risk and constitutes a substantial and imminent harm or 

endangerment.  Appendix 3, R. Kane, supra, pp. 2-3.  As noted above, the definition of “imminent” risk of 

harm for transporting hazardous materials, like crude oil, is defined as “the existence of a condition relating 

to t hazardous material that presents a substantial likelihood that death, serious illness, seer personal injury, 

or a substantial endangerment to health, property, or the environment…” 49 USC § 5102 (Title 49, 

Transportation, Subtitle III, Chpt. 51). 
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The increased number of reported accidents and releases elevates the Enbridge 

Line 5 pipeline, including the Straits segment, toward the top of the 

“environmental disaster” pyramid.
18

 

 

b. The “worst-case” scenario of Enbridge is understated, unrealistic, and 

inconsistent.  

 

Enbridge has made inconsistent statements over its representation of a “worst-

case” scenario.  In one statement Enbridge reported that a release from two 

lines would release 8,583 barrels; in another statement Enbridge reported the 

“worst-case” for a single pipeline release would be 4,950, and from two lines 

9,900 barrels.  In any event, Enbridge’s representation of its “worst-case” is 

not credible; a worst-case scenario involves full loss of hazardous substance 

or liquid, failed detection and/or shut-in technology, or in lack of emergency 

response capacity.
19

  Full disclosure and analysis of a catastrophic/low 

probability event is required for considering impacts, alternatives, and critical 

to establishing valid emergency response plans.
20

  Enbridge has either not 

completed this or has not disclosed its internal worst-case scenario.  

Moreover, its emergency response plan is flawed because it did not apply a 

valid or credible worst-case analysis and disclosure.
21

  

 

c. Line 5 under the Straits was not designed or intended for additional 

weight from mussels.   

 

Mussels, pipeline changes, increases in volume, and other factors were not 

accounted for in its original design standards.  This new factor has 

compromised the safety and stability of the pipeline.
22

  These pipelines were 

not designed for the added weight or acidity of invasive species currently 

present on the pipelines or prevalent in the Great Lakes.  If coupled with 

increased volume of oil by as much as 80%, safety factors are compromised.
23

 

 

                                                        
18

 Appendix 1, Appendices 1-1 and 1- 2, pp. 6-7.  
19

 Id., p. 3.  Actually, Enbridge’s “worst-case” scenarios are not credible and not based on standard “worst-

case” principles.  Moreover, this is not a credible worst case, but rather closer to a “best case” scenario.  A 

worst-case scenario would involve long slower release with a failure of detection and total loss of product 

with a long response time.  Another would involve a major rupture with failed “shut-in” valve and long 

response time or lack of response capacity.  For a definition and application of “worst case,” see CEQ 

guidelines, 40 C.F.R. §1502.022, and Sierra Club v. Sigler, 695 F.2d.957, 969-975 (5
th

 Cir. 1983); CWA 

“Worst-case discharge.” 33 U.S.C. § 1321(a)(24)) for offshore facilities including pipelines.  
20

 Sierra Club v. Sigler at 972. 
21

 See “30-Day Notice of Intent to Sue,” Letter from Attorney Neil Kagan, National Wildlife Federation, to 

Secretary, U.S. Department of Transportation, July 28, 2015, pp. 9-11.  It should be noted that Enbridge 

intends to test its emergency response readiness via its Emergency Response Team (E3RT) on September 

24, 2015.  This is an exercise in response to a Best-Case Scenario, not a worst case response plan exercise 

as demanded by industry standards. 
22

 Appendix 1, Appendices 1-1 and 1-2, p.3.  
23

 Id. 
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d.  Enbridge mass balance inaccuracy could lead to an undetected release of 

as much as 140,700 gallons of oil per day. 

 

Enbridge uses mass balance measuring to make sure the amount of crude 

arriving at Mackinaw City is the same amount that went into the pipeline at 

St. Ignace.  However they state that due to the inherent inaccuracy of the 

measurement, 3,350 barrels per day (140,700 gallons per day) could be 

“unaccounted for.”  Thus, the “unaccounted for” quantity may have leaked 

into the Straits and not detected by the mass balance. 

 

e. Federal and State agencies cannot adequately respond to a spill, 

especially in the winter.   

 

US Coast Guard commandant Admiral Paul Zukunft is “not comfortable” with 

contingency plans for a worst-case scenario in the Great Lakes,
24

 and DEQ oil 

spill chief Robert Wagner has stated that “if the Straits are frozen over, 

cleanup would be far more challenging.”
25

  Dr. Amy McFadden, NOAA, 

pointed out that responders can recover oil for a few days, but parts that sink 

into the water column are “practically impossible” to recover.
26

  In addition, 

Steven Keck of the U.S. Coast Guard said that they “wouldn’t put people on 

the water at night or in waves over three feet” in either a training or an actual 

spill scenario regardless of the season.
27

 

 

f. The number of supports/anchors for Line 5 required by the Easement has 

been violated, the current number is insufficient, and authorization has 

not involved complete review or the proper amendment of the Easement.   

 

Enbridge has admitted that it has not installed calculated support for the 

original 300,000 barrels per day (“bbls/day”) construction design, and did 

little to comply with the Easement.  Enbridge unilaterally increased oil flow to 

540,000 bbls/day. The1953 Easement requires support every 75 feet for 

300,000 bbls/day, but Enbridge has installed only 140 supports today, with 

most installed between 2014 and 2015.
28

  To comply with the Easement, many 

additional supports are needed.  There has been no reported calculation for the 

effects of the possible 27% added weight from mussel biomass and/or the 

increased flow of 200,000 bbls/day.  These changes have not been fully 

approved through proper amendment to the Easement or by state agencies; 

rather these changes appear to have been determined unilaterally by Enbridge.  

Moreover, the State DEQ has not yet fully evaluated the risks to the public 

                                                        
24

 Id., p. 4, Appendix 1-9. 
25

 Id., p. 4, Appendix 1-8. 
26

 Dr. Amy McFadden, NOAA, http://response.resoration.noaa.gov/about/media/five-key-questiions-noa-

scientists-ask-during-oil-spils.html  
27

 Tip of the Mitt Pipeline Workshop, Petoskey, Michigan, August 27, 2015. 
28

 Id., p. 4; emails on file in FLOW offices (available on request). 
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trust, water, uses, or the alternatives to Line 5 regarding these significant 

changes, violations of the Easement, and increases in volume of oil. 

 

g. Based on available data from Enbridge and other public sources, the 

pump station discharge pressure limits set by MPSC orders for the 

existing 12 pump stations exceed values compliant with ASME standards.   
 

These MPSC orders document the evolution of Line 5 from an initial design 

capacity of 120,000 bbls/d with no pump stations in Michigan, to a capacity of 

300,000 bbls/d with four pump stations in Michigan, to a capacity of 565,000 

bbls/d
29

 with 19 pump stations in Michigan, and currently to a capacity of 

540,000 bbls/d with 12 pump stations in Michigan.  As these changes were 

implemented over a 60-year period, the MPSC set discharge pressure limits 

based on the varying wall thickness of the pipe downstream of each pump 

station.  By agreement with Enbridge, these pressure limits were set at 65% of 

system yield pressure as calculated according to the American Society of 

Mechanical Engineers (“ASME”) B31.4, using the as-new wall thickness of 

each pipe section as an input.
30

  ASME B31.4 allows operation at 72% of 

system yield pressure so it can be said that Enbridge has chosen a lower value 

(by seven %) as a safety allowance for corrosion and other unforeseen factors.  

Based on available data for the rates of wall thinning by both internal and 

external corrosion and erosion, it is probable that the seven % safety 

allowance accepted by the MPSC in the past without considering age-related 

wall thinning is no longer adequate to assure compliance with ASME B31.4 

or to assure safety.
31

  Additionally, the encroachment of development on the 

Line 5 right-of-way over the past 60 years raises questions about whether 

more stringent safety factors then previously used by Enbridge and the MPSC 

in determining safe operating pressures for the 12 segments of Line 5 should 

be applied.
32

 

 

h. There have been significant changes in the number and locations of pump 

stations, volumes of oil and pressure, and/or crude oil product that create 

substantial risks of non-compliance with pressure limits or other 

standards.  

 

A review of available public records of the Michigan Public Service 

Commission (“MPSC”) show a range of four to 19 pump stations for handling 

oil and other products in Line 5.  Currently 12 pump stations serve Line 5; in 

addition, a number of anti-friction agents and stations have been changed in 

an effort to reduce pressure or erosion.
33

  On the other hand, it appears some 

of these changes were made without public review or consideration of 

                                                        
29

 Appendix 2A, p. 1-2. 
30

 Id., p. 2. 
31

 Id., p. 4. 
32

 Id., pp. 4-6. 
33

 See Timm, E., Appendix 2A, pp. 1-2, Appendix. 2C, pp. 2-3; see paragraph I.(1)(i), infra. 
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intended purpose, risks, effects, or alternatives on the part of the MPSC.  In 

one instance, the MPSC limited its review by not requiring an environmental 

impact assessment or statement on the cumulative impacts or alternatives from 

a change in the number and location of pump stations and other measures.
34

 

 

i. Enbridge may well be operating beyond the original design calculations 

which increase the risk of failure.   
 

The original design for Line 5 was for 120,000 bbls/day but increased to 

300,000 bbl./day when four pump stations were added later in 1953. Between 

1953 and 1993, up to 19 pump stations existed or were noted.  In 1987, MPSC 

issued order for up to 19 pump stations and discharge pressures.
35

 Between 

1953 and 1987, there does not appear to be a public record of the purpose, 

risks, or other considerations regarding these changes.  In 2012, Enbridge 

disclosed to MPSC that it has 12 existing pump stations.  During an 

undisclosed period, Enbridge added or moved injection equipment on its own, 

in order to inject friction-reduction agents.  In June 2012, Enbridge notified 

MPSC of changes in injection facilities, and in 2014 notified MPSC that these 

changes had been completed.
36

  No information is available on the impact to 

Line 5 pressure profiles or compliance with ASME piping codes, which 

creates uncertainty and further risk concerning Line 5.  Use of drag or friction 

agents has been introduced without public record, except in 2012-2014, and 

without engineering calculations or compliance considerations.  As a result, 

the operating condition of Line 5 cannot be determined, and it appears the 

MPSC allows Enbridge to operate significantly beyond the original design and 

calculations for siting Line 5 in Michigan; this, in turn, presents a greater risk 

of rupture or failure of Line 5, including the Straits segment, than considered 

when originally designed and constructed in 1952-1953.
37

 

 

j. In addition to violation of its Easement conditions regarding 

support/anchors, Enbridge is in violation of the additional requirement 

for installation of wooden slats to protect the coating and increase 

support for Line 5 under the Straits.  

 

Paragraphs (8), (9), and (10) of the 1953 Easement require cathodic protection 

of the pipeline from deterioration, specific pipeline coating materials, and 

interval supports for the pipeline resting on the gravel bed.  Specifically, “(9) 

all pipe shall be protected by … one inch by four inch (1”x4”) slats prior to 

installation.”
38

  Slats covering and protection were necessary because large 

sections of Line 5 rest on gravel beds on the floor of the Straits.  The layer of 

                                                        
34

 Id., p. 4. 
35

 Appendix. 2A, pp. 1-2; Appendix 2C, pp. 1-2. 
36

 Appendix 2C, pp. 2-3. 
37

 The potential greater risk of exceeding ASME operating pressure increases the probability pipeline 

failure or rupture; Appendix 2C, p. 4. 
38

 Appendix 2B, p. 1. 
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slats surrounding the entire submerged pipeline was needed to protect the 

bottom of the pipeline and to prevent abrasion of the coating material.  

Otherwise motions from temperature gradients, currents, and internal pressure 

changes would cause coating failure from mechanical abrasion.
39

  Moreover, 

while Enbridge has been adding support structures, it has not used grout bags 

very often to stabilize the pipeline, and the number of structures remains in 

violation of the 75-foot spacing numbers required by the Easement.
40

  Based 

on the record submitted by Enbridge to the Task Force, over 50 percent of 

unburied sections of the Straits pipelines rest directly on what remains of the 

bed prepared in 1953, and these sections lack the required corrosion and 

abrasion protection from the slats required by the Easement.
41

  As a result, 

there is a greater risk of pipeline failure from dents, abrasion, coating loss, or 

corrosion under the Straits. 

 

k. Enbridge inspection technology and response methodology is inadequate.  

 

All aging pipelines are structurally degraded as a result of fluid-friction, 

erosion, corrosion, cracking, or mechanical damage and operation.  Industry 

addresses this degradation through a combination of inspection technologies 

and modeling.  Since most pipelines are buried and/or coated with protective 

or other substances, external inspection is often impractical.  The data is often 

plotted on “unity charts” to determine if there are undesirable readings or 

measurements.
42

  Under-measured points show a risk of degraded conditions 

that could result in pipeline rupture.  Critical flaws or problems must be 

identified and lines promptly repaired, replaced, or shut down to avoid 

undetected failures or ruptures.
43

  It appears that Enbridge set measurement or 

threshold levels to trigger repairs or other prompt action on its Line 6B too 

high;
44

 the practice in connection with Line 5 has not been documented.  

 

l. While Enbridge stated there has never been any damage to Line, in fact 

Enbridge has reported dents in Line 5.   

 

Enbridge reported two dents noted by its contractor who inspected the 

pipelines under the Straits.
45

 

 

m. Evacuation of oil from the line will be difficult and take a very long time.   
 

Enbridge states it can easily evacuate the oil in the pipeline if necessary.  In 

fact, this is very difficult, if even possible, would take a long time, and would 

                                                        
39

 Id., p. 1. 
40

 Appendix 2B, Table 2, p. 4 (document Appendix_B4_493991_7.pdf, MPP Task Force Record). 
41

 Id., p. 3-4. 
42

 Appendix 2D, Fig. C.1, pp. 1-3. 
43

 Id., p. 3. 
44

 Id., p. 3. 
45

 See Appendix 2B, 1, pp. 1 and 4. 
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be incomplete. Moreover, even if hydrostatic pressure prevented immediate 

release, a release could likely occur from other factors.
46

 

 

n. Myopic review and behavioral bias in reviewing data and assuring 

pipeline safety are endemic to the industry. 

 

It has been reported from the BP Gulf oil spill and other catastrophes that risk 

and consequences are underestimated.  Ambiguity in interpretation of rules 

and standard methodology tend to cause personnel to discount risks.  As a 

result, protective measures are inadequate, and that interdependent risks, such 

as the location of the nuclear power plant in Fukishima, Japan, are ignored.
47

 

 

o. “Failsafe” detection system failed in an oil pipeline in Canada last month.  

 

 In addition to the examples listed in the report, pipeline failures, leaks, and 

ruptures continue to mount,
48

 last month, a “failsafe” pipeline detection 

system failed in Canada, resulting in harm to a river larger than the 

Kalamazoo River rupture in 2010.
49

 

 

2. Proper Legal and Scientific Standard for Imminent Risk or 

Endangerment of Serious Harm 

 

In determining the imminent threat and endangerment of Line 5, it must be kept in mind 

that the higher degree of magnitude of harm based on credible release scenarios, 

especially where the harm is very high and risks extremely challenging such as in the 

Straits, the lower the degree of probability required for imminent harm or endangerment.  

An “imminent hazard” for transporting hazardous substances or materials, like crude oil, 

is defined as “the existence of a condition relating to hazardous material that presents a 

substantial likelihood that death, serious illness, severe personal injury, or a substantial 

endangerment to health, property, or the environment may occur before the reasonably 

foreseeable completion date of a formal proceeding begun to risk of that death, illness, 

injury, or endangerment.”
50

  

 

It is again important to note that the central focus of the definition of “imminent” is on 

the seriousness or magnitude of the harm, injury, or endangerment, not the probability of 

the occurrence.  In the leading court decision on “imminent” risk or “endangerment” in 

environmental law, the D.C. Circuit ruled that the government, when faced with 

uncertainty of devastating or serious harm does not have to wait for a catastrophe or harm 

                                                        
46

 Id., at p. 5. 
47

 H. Kunreuther, and E. Michel-Kerjan, Overcoming Myopia (Milken Institute Review, 4
th

 Quarter, 2010), 

pp. 52-53.  
48

 Jordan, Lubetkin, Contact Person, National Wildlife Federation, “NWF to Sue Department of 

Transportation over Oil Pipeline Oversight Failures,” July 28, 2015, pp. 3-4. 
49

 Schlanger, Newsweek, July 20, 2015. “Offshore” facilities like Line 5 pose  substantial and unique harms 

that are not easily detected or cleaned up, and which are either difficult to oversee or lack oversight and 

response plans. See “30-Day Notice of Intent to Sue,” supra, note 19. 
50

 49 USC § 5102 (Title 49, Transportation, Subtitle III, Chpt. 51). 

A-49



15 | P a g e  
 

to occur, but can act to prevent it.
51

 In support of its ruling, the court reasoned that, “The 

public health [in this case, public trust and waters of the Straits of Mackinac] can be 

endangered both by a lesser risk of greater harm or higher risk of lesser harm.  Danger 

depends upon the relation between risk and harm presented in each case, and cannot be 

legitimately pegged to “probable” harm.”
52

  The court further observed that law and 

common sense “demand regulatory action to prevent harm, even if the regulator is less 

than certain that harm is otherwise inevitable.”
53

  

 

Given the high or catastrophic degree of harm from a release of oil, a hazardous 

substance, the transport of any crude oil, whether light crude, synthetic, or heavy crude, 

through Line 5 under the Straits is a “Tier 1” or unacceptable risk and should be 

eliminated.
54

  The Task Force concluded that the transport of heavy crude oil is an 

unreasonable risk and should be prohibited.
55

  Light or synthetic crude oil transported in 

Line 5 would also have devastating and catastrophic consequences to the Straits.  

Response capability at best will clean up only a portion of oil but not fully remediate the 

irreparable harm.  As a public trustee of our waters, the State has the authority and duty 

to enforce the Easement and to ensure Enbridge complies with its duty to exercise the due 

care of a reasonably prudent person.  Accordingly, Enbridge cannot reasonably ignore or 

refuse to respond to the State’s necessary demands to prevent unacceptable risk and harm 

to public health and safety and public and private property in the Straits and Great Lakes. 

 

3. Interim Stringent Measures to Reduce Imminent or High Risk of 

Unacceptable Harm to Lower Category of Risk Pending Implementation 

and Completion of Actions 

 

                                                        
51

 Ethyl v. EPA, 541 Fed 2d 1 (D.C. 1976); See also Reserve Mining v. EPA, 514 Fed 2d 492, 519-520 (8
th

 

Cir. 1975). For example, see the circuit court decision and order in Filer Charter Twp. v. Aztec Production 

Co., Manistee County, Michigan Circ. Ct. Case No. 97-8384-CE, Decision on Motion for Summary 

Disposition, April 28, 1997 (The Court issued injunction that shut down oil well because concentrations of 

hydrogen sulfide were so high that the threat to public health and safety outweighed other factors and 

constituted a nuisance.  The Court noted that, “[a] nuisance may exist as a dangerous, offensive, or 

hazardous condition even with the best of care [where the threat of harm is very serious, the threshold of 

proof is diminished.” (Id., pp. 62-63).   Similarly, it is proper to issue a preliminary injunction to protect the 

status quo of an unpolluted environment, or in this case waters and public trust of the Straits of Mackinac; 

Ray v. Mason County Comm’r,, 393 Mich 294, 224 NW2d 883 (1975) (establishing that “likely pollution, 

impairment, or destruction of air, water, or natural resources or public trust” are a function of magnitude of 

harm and risk or probability; unacceptable harm to Michigan’s elk herd and Pigeon River wild area from 

accidental release and/or oil development.); Attorney General v. Thomas Solvent, (status quo is an ante 

unpolluted environment). 
52

 Id., Ethyl Corp, at 18-20. 
53

 Id. 
54

 Rick J. Kane, Appendix 3. 
55

 Task Force Report, p. 45. While the agreement between the State of Michigan and Enbridge does 

prohibit the transport of heavy tar sands oil, this ban is not permanent and can be challenged by Enbridge 

either in court or by legislation. See Agreement between the State of Michigan and Enbridge Energy, 

Limited Partnership regarding the Transportation of Heavy Crude Oil Through the Straits of Mackinac 

Pipelines, Section 5, (Sept. 3, 2015). 

http://www.michigan.gov/documents/snyder/Final_Agreement_Line_5_Heavy_Crude_Transport_FINAL_

complete_090315_499169_7.pdf  
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Because Line 5 is a “Tier 1” high-level risk and presents an imminent risk of 

unacceptable harm or endangerment of public trust, environment, and injury to public 

trust, and other public and private property, immediate interim measures are required to 

eliminate the “Tier 1” risk pending final actions, such as the appended alternatives 

assessment, worst-case and independent risk studies, and receipt and investigation 

concerning additional information.
56

   

 

Industry standard and custom requires one of two options to address and mitigate high-

level risks: Option 1, immediately remove oil from transport through Line 5 under the 

Straits; Option 2, implement interim measures (e.g., temporarily halting transport of 

crude oil through Line 5 in the Straits segment) while finding a permanent alternative 

solution.
57

 

 

To reduce the high level of risk and magnitude of unacceptable harm, FLOW’s Technical 

Advisory Team recommends Option 2, which requires the following concurrent actions:  

  

(1) Interim Measures: immediately impose and implement interim stringent 

measures to reduce the high-level risk to a temporary lower risk pending 

completion of the alternatives assessment or study; and  

(2) Immediate Actions: convene, conduct, and complete an independent, 

competent alternatives assessment, together with an independent risk assessment 

and any other required study needed to make a final decision consistent with 

Michigan laws and constitution. 

  

The following interim measures should be immediately requested and implemented 

within 30 days and completed within 90 days, or as soon as possible. 

 

a. Halting the flow of oil under the Straits segment; 

 

b. Implementing and completing obtaining verifiable information from 

Enbridge or other sources in accordance with Specific Task Force 

Recommendation No. 4; 

 

c.  Conducting additional and more frequent monitoring by Enbridge and 

federal and state agencies; 

 

d. Approving a worst-case scenario emergency response plan and staging 

of adequate emergency response resources at the Straits capable of 

responding to an approved credible scenario for a major release, based 

on credible information; 

 

e. Implementing subject expert panel to evaluate and determine credible 

worst-case scenario for the Straits segment; 

                                                        
56

 Appendix 3, Rick Kane, Flow Technical Advisory Team Immediate Implementation and Action Plan for 

Enbridge Line 5, August 31, 2015, pp. 1-3.  
57

 Id., p. 3. 
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f. Reviewing and implementing binding and adequate financial insurance 

based on independent risks assessment, including credible worst-case 

scenario; and 

 

g. Providing that interim measures are established within an immediate 

time frame pending the final implementation and completion of the 

alternatives assessment called for by the Task Force Recommendation 

and described in this FLOW Report.  

 

 

4. Immediate Actions and Timetables  
 

a. Alternatives Assessment. This requires convening qualified 

independent subject matter experts, with participation and input from 

stakeholder groups, to obtain information, investigate, evaluate, and 

recommend the best alternative to eliminate the risk of a crude oil 

spill, leak, or release in the Straits Line 5 segment.  A timetable should 

be established, so it is started and completed as soon as practicable.  

Convene within 60 days, draft report and recommendation of best 

alternative without high unacceptable risks or harms. Complete final 

report and recommended action in 180 days. 

 

b. Immediate Implementation and Completion of Independent 

Credible or Worst-Case Scenario Study.  Convene immediately a 

qualified independent team or panel of subject matter experts, parallel 

to and/or same as panel that conducts alternatives assessment, to 

conduct and complete an independent risk analysis, credible worst case 

scenario, and establishment of adequate financial assurances, or advise 

and/or and recommend other interim measures.  Convene with 60 days 

and complete within 120 days. 

 

c. Immediate Implementation and Completion of General 

Recommendations Related to Line 5 Alternatives Assessment.  
Effectively completing the alternatives assessment will require the 

partial implementation of some of the Task Force Report’s general 

recommendations that are necessary to evaluate alternatives to oil in 

Line 5 in the Straits of Mackinac.
58

  This includes mapping of 

pipelines, emergency response plans and coordinated training for 

Straits, consultation with PHMSA on oil in the Line 5 segment, and 

implementation of the independent expert study to establish the worst-

case scenario, independent risk assessment, and financial insurance 

obligations.  Complete within 120 days. 

 

                                                        
58

 Id., p. 4, and Appendix 3-B. 
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d. Immediate Enforcement of Easement and Other Actions.  The 

Attorney General and/or the DEQ and/or the DNR should take the 

following actions to address violations or enforce the terms and 

conditions of the 1953 Easement: 

 

(1) Insurance Requirement (Section J): Section J of the Easement 

provides: “all damage or losses caused to property (including property 

belonging to or held in trust by the State of Michigan)…”  According 

to the Task Force Report on page 46, “[t]o date, Enbridge has not 

documented that it is in compliance with this requirement.” 

 

(2) Support Requirement (Section A (10)): Section A (10) of the Easement 

states: “The maximum span or length of pipe unsupported shall not 

exceed seventy-five (75) feet.”  The Task Force Report found that 

Enbridge had failed to install the required structural supports for Line 

5, and that there is a risk of failure as a result of the lack of analysis 

and unknown integrity of the lines.
59

 Because unanticipated currents 

have caused the gravel bed that originally provided continuous support 

for the unburied portions of the Line 5 Straits sections to wash out 

leaving the pipe unsupported, continuous efforts by Enbridge have 

been required since at least 1975 to add supports to Line 5 and 

maintain compliance with the requirements of the Easement.  

Documentation supplied to the MPSC by Enbridge
60

 does not support 

the assertion that the unburied portions of the Straits sections of Line 5 

have been and are in compliance with the Easement.  Specifically, 

Enbridge has installed discrete supports on 1.03 out of 2.1 miles on the 

east section and 1.02 out of 2.3 miles on the west section, leaving over 

50% of the total unburied sections of Line 5 with uncertain support, 

thus requiring action. 

 

(3) Pipeline Coating Requirement (Section A (9)): Section A (9) of the 

Easement states: “All pipe shall be protected by asphalt primer coat, 

by inner wrap and outer wrap composed of glass fiber fabric material, 

and one inch by four inch (1” x 4”) slats, prior to installation.”  Recent 

underwater photographic surveys have shown that the circumferential 

bands used the whole mandated wooden slats around the 

circumference of the pipeline have rusted away with the result that the 

wooden slats are missing.  These slats, or “circumferential lagging” as 

they are called in the industry, provide protection against abrasion 

where the pipe rests on the gravel support bed.  Without this 

protection, it is doubtful that the water barrier coating that protects the 

steel pipe from external corrosion still fulfills its function, resulting in 

the risk of excessive corrosion on the bottom of the pipe, with 

subsequent rupture hazard.  The failure to maintain this wooden 

                                                        
59

 Task Force Report, p. 44; Appendix 2A, Operating Pressure Limits. 
60

 Enbridge Appendix_B.4_493991_7 (2).pdf  
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protective layer is a clear violation of the conditions of the Easement, 

and requires action. 

 

(4) Curvature Requirement (Section A (4)): Section A (4) of the Easement 

states: “The minimum curvature of any section of pipe shall be no less 

than two thousand and fifty (2,050) feet radius.” Line 5 is subject to 

potentially dangerous stress due to unanticipated conditions and 

circumstances at the time the Easement was granted.  The introduction 

of zebra and quagga mussels into the Great Lakes with the 

construction of the St. Lawrence Seaway in 1959 has resulted in an 

accumulation of mussels growing on the unburied portions of the 

Straits sections of Line 5.  This accumulation adds weight to the pipe, 

resulting in new and increased support requirements beyond the 

original 75-foot Easement terms. The accumulation also creates an 

acidic environment under the mussel colony, resulting in corrosion 

conditions unanticipated by the Easement.  Action is required to assess 

this new risk of harm caused by mussel encrustation, particularly 

because Enbridge’s 2014 assessment of attached aquatic 

organizations
61

 is incomplete. 

 

(5) Reasonably Prudent Person and Public Trust Standards. The State 

should immediately enforce the obligations and liability of Enbridge 

under the Easement and public trust in the waters, bottomlands, fish 

and aquatic habitat, ecosystem, and public trust uses as follows: 

 

(i) This “due care” obligation under the Easement extends to 

“public property,” which includes public trust bottomlands, 

waters of Lake Michigan and Lake Huron, fish and ecosystem 

resources.  The acts or omissions described in paragraphs (1) 

through (4) above constitute a failure to act as a reasonably 

prudent person to prevent unacceptable harm to public 

property, private property, and the health and safety of persons 

who are at risk;  

(ii) Under the public trust doctrine and the Easement, the State, as 

trustee, has an affirmative “high, solemn and perpetual” duty to 

protect these waters, bottomlands, and public trust resources 

and public uses from unacceptable harm and endangerment.  

The findings of the Task Force Report, FLOW’s two reports, 

National Wildlife Federation’s Sunken Hazard Report and 

others all underscore the imminent and high-level risk of 

catastrophic harm Line 5 poses to the public trust and protected 

public trust waters.  Failure on the part of Enbridge to 

implement interim measures or take immediate actions, 

                                                        
61

 GEI Consultants, Enbridge Line 5 – Straits of Mackinaw – Assessment of Attached Aquatic Organisms,  

Stu Kogge, PWS, Sr. Wetland/Aquatic Biologist, GEI Consultants of Michigan, P.C., and Grant De Jong, 

Aquatic Biologist, GEI Consultants, Inc., (November 12, 2014). 
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including those identified by the Task Force Report, constitutes 

a violation of its Easement obligation to exercise the care of a 

reasonably prudent person and the public trust.  Failure of the 

State, as trustee, to take immediate action to enforce this 

obligation and/or the protection of the public trust constitutes a 

violation of its high, solemn, perpetual, and affirmative duty 

under the Easement and common law. 

 

Accordingly, the Attorney General, DEQ, DNR, and other state 

agencies or officials, as trustees, should take immediate action, 

including directing interim measures, to enforce the Easement and 

public trust to protect the waters, bottomlands, ecosystem, public uses, 

private property and businesses, and communities and persons in the 

Straits and northern Lake Michigan and Lake Huron area. 

 

NOTE:  While the Governor’s recent Executive Order 2015-12, 

Section II, 1 establishes the newly appointed Pipeline Safety Advisory 

Board, the Executive Order does not provide for any action plan or 

timeline to address Line 5 under the Straits and through the Great 

Lakes.  Moreover, the role of the Advisory Board is advisory only, and 

it remains to be seen whether its role is limited to “pipeline safety” or 

includes the protection of the Great Lakes and public trust duties and 

paramount protections required for these and other navigable waters.
62

  

However, the Executive Order does not interfere with the existing 

authority of the DEQ, DNR, MPSC, or Attorney General to take 

whatever actions are necessary to eliminate or prevent the imminent 

unacceptable harms or endangerment of the Great Lakes from the 

transport of crude oil in Line 5 under the Straits.  Clearly, the Attorney 

General and Directors of the DEQ and/or DNR can take whatever 

actions by their duty of office they should or are compelled to take.  

Accordingly, the enforcement and other actions described above 

remain urgent and critical.  The actions listed in the above paragraphs 

(a.) through (d.) should be implemented promptly, including strict 

interim measures to immediately lower the existing high level of risk.  

 

 

 

 

 

 

 

 

 

 

                                                        
62

 Mich. Const. 1963, Art 4, § 52 (paramount public concern for air, water, and natural resources”); Great 

Lakes Submerged Lands Act, MCL 32501 et seq.; Obrecht v National Gypsum, supra. 
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PART II 
  

 SPECIFIC SUPPLEMENTAL COMMENTS TO MICHIGAN TASK FORCE REPORT 
 

A MORE BALANCED BACKGROUND FOR “SETTING THE STAGE”: THE TASK FORCE 

REPORT REQUIRES CONSIDERATION OF THE PARAMOUNT PUBLIC INTEREST IN THE 

WATERS OF THE GREAT LAKES AND THE STRAITS OF MACKINAC. 
 

The background/setting identified by the Task Force Report focuses only on petroleum 

and the economy in Michigan and the United States.  Oddly, the fundamental background 

or setting is not mentioned: the Great Lakes ecosystem and the outstanding quality of life, 

jobs, and economy that depend on these waters.  Moreover, the report nearly ignores the 

Straits and Great Lakes’ heritage, culture, and expansive public and private uses and the 

venerable public trust principles that protect these waters, their ecosystem, and the 

paramount public uses that depend on them.
63

 

 

The Great Lakes make up one-fifth of the surface freshwater in the world and provide 

unparalleled opportunities for 10 million citizens and millions more tourists. Our lakes 

benefit the sustainability and prosperity of homes, jobs, the economy, and the way of life 

of 40 million people.  These waters provide Michigan with 823,000 jobs that make up 25 

percent of the payrolls in the state.
64

 

 

The Straits of Mackinac have played a primary role in the State’s history, civilization, 

economy and environment.  Historically, the Straits were the center of the fur trade, 

fishing, and Odawa and Chippewa culture.  Since the appearance of Europeans, 

Mackinac Island and the Straits have been and continue to be the center of fishing, 

culture, shipping, tourism, recreation, and a high quality of life and environment. 

Mackinac Island was the United States’ second national park, and Michigan’s first state 

park.  St. Ignace, Mackinac City, Cheboygan, Beaver Island, Drummond Island, and 

other islands remain at the center of shipping, boating, fishing, tourism, and hospitality in 

the region. 

 

While oil and fossil fuels remain important to the current U.S. economy, the significance 

of Line 5 to Michigan and the U.S. oil and gas industry or economy is small compared to 

the unacceptable risks of devastating and serious harm to the Straits, Michigan’s 

ecosystem and economy, and protected public trust resources and uses.  Further, the value 

of oil and gas to Michigan’s economy is small compared to the value of the Great Lakes 

to our jobs, economy, and way of life.  In fact, most if not all of the crude oil shipped 

                                                        
63

 The U.S. Supreme Court and those of all eight Great Lakes states have recognized that the bottomlands 

and waters of the Great Lakes are held by the states and managed in public trust for the benefit of citizens 

for sustenance, fishing, fowling, boating, swimming, drinking water, navigation; public trust interests of the 

State and citizens are legally paramount to any private purposes or uses. Frey, Bertram and Mutz, The 

Public Trust in the Surface Waters and Submerged Lands of the Great Lakes, 4 U. Mich J. Reform 907-993 

(2007); Olson, James, All Aboard: Navigating the Course for Universal Adoption of the Public Trust 

Doctrine, 15 Vt. ENV’T’L. L. J. 135 (2014). 
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 Michigan Great Lakes Plan: Our Path to Protect, Restore, and Sustain Michigan’s Natural Treasures, 

MDEQ, Jan. 2009. 
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through Line 5 starts in Canada and ends in Canada.
65

  There is no appreciable benefit to 

Michigan refineries by the transport of crude oil through Lake Michigan.  Further, the 

removal of the transport of oil through Line 5 would not affect the transport of natural gas 

liquid products to the Upper Peninsula or elsewhere.
66

  Enbridge and other oil pipeline 

companies have a vast network and capacity to move oil, including the recently doubled 

Line 6B across the Lower Peninsula that transports crude oil to Sarnia, Canada, with 

spurs to refineries in Detroit and Toledo.
67

 

 

1. A supplementation of the Task Force Report to assist the State in 

implementing proper measures and actions to address the high risks 

and unacceptable harm from the transport of oil through Line 5. 
 

a. Existing pipeline maps and other information demonstrates 

that transporting oil under the Straits in Line 5 is not essential 

to refineries in Michigan or the US economy. 

 

The MPSC Pipelines Map at page 28 of the Task Force Report identifies the 

pipelines and the products transported in and through Michigan. Line 6B and Line 

5 can transport multiple products at different times. Line 6B transports crude oil 

to refineries in Detroit and Toledo, as well as Sarnia. Line 5 transports light crude 

oil and natural gas liquids. No information is presented on Enbridge or other 

pipeline company’s future pipeline routes, capacity, or other plans. The existing 

and future pipeline routing and capacity and related market for transport or 

export/import of crude oil is not shown or evaluated.  The lines that are shown, 

principally Line 6B, transport oil to Sarnia with spurs to Detroit and Toledo; 

most, if not all, crude oil in Line 5 goes to Canada.
68

   

 

Moreover, the continued transport of crude oil or petroleum throughout the U.S. 

or the Great Lakes region is not dependent on the Straits.  In 1952, the State of 

Michigan allowed Enbridge to choose and then build Line 5 the next year to 

transport crude oil from Alberta, Canada, to Canadian refineries in Sarnia, Ontario 

over a route that traveled through Minnesota Wisconsin, Illinois, and up through 

Indiana and across southern Michigan.  At the time, it was expressly built as a 

short cut for the convenience of Enbridge to transport Canadian oil back to 

Canada.  Interestingly, in 1969, Enbridge located and constructed a route similar 

to the one it originally rejected in 1952.  By contrast, this pipeline does not cross 

or touch any of the Great Lakes (except near the terminus at Sarnia), although it 

crosses many vulnerable streams and rivers.  Since the disastrous Kalamazoo 

River spill in 2010, Enbridge has replaced and doubled the capacity of this 

                                                        
65

 Enbridge’s own “Systems Map,” 1Q-2015, shows no crude oil going through Line 5 to a Michigan 

refinery. 
66

 See Appendix. 1, pp. 3-4, Appendix. 1-6; See also attached Appendix 5, North American Pipeline 

Expansion Plans, Pipeline and Gas Journal, June 2015, p. 46. 
67

 Appendix. 5. These maps illustrate that Michigan and the Great Lakes are merely the conduit for 

Canada’s crude oil, and that there are other pipelines, increased pipeline capacity, and new pipelines or 

events that demonstrate the likelihood of other feasible and prudent or suitable alternatives.  
68

 Id.; Appendix 1, pp. 3-4, Sub-Appendix. 
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pipeline in Michigan, known as Line 6B.  This and pipelines other than Line 5 

transport or have the capacity to transport heavy crude oil to Sarnia, Detroit, and 

Toledo.  

 

Crude oil ranges from 50% to 80% of the petroleum products transported through 

Line 5 every year; a significant portion of the capacity is used to transport natural 

gas liquids (“NGLs”).
69

  It is important to point out that NGLs or propane 

transport through Line 5 would not be affected, if Line 5 no longer transported 

light crude oil.  While NGLs always present a public health and safety threat 

because of their volatile nature, the extent and magnitude of harm to the water, 

ecosystem, and communities would be much less to the Great Lakes themselves.  

Further, while the Task Force Report identifies risks and examples associated 

with the transport by pipelines, railroads, tanker ships, and trucks, all modes of 

crude oil transport carry significant risks of spills, breaks, leaks, failures, and 

harm.  However, only shipping and Line 5 under the Straits present a catastrophic 

risk with a high magnitude of harm to the Great Lakes and the Straits.  Currently, 

there are no tanker shipments of crude oil over the Great Lakes.  A Superior, 

Wisconsin refinery recently announced it would abandon plans to ship crude oil 

over the Great Lakes because it is not economical.
70

  

 

b. The Michigan regulatory and legal framework is broader and 

potentially more effective than represented by the Task Force 

Report. 
 

The legal and regulatory framework remains a very critical part of not only the 

report, but more importantly the implementation of the recommendations and 

other actions required to prevent the serious and unacceptable harm from a 

pipeline leak or rupture. Both the legal and regulatory framework and authority 

must be fully understood and exercised where necessary to prevent such 

unacceptable harm, including immediate, interim measures, short-term actions, 

and long-term actions.  Based on a review of statutes and court decisions, the 

following legal frameworks, tools, and principles strengthen the authority and 

basis for addressing the imminent and high risks of oil through Line 5, as well as 

other pipelines.  

 

(1) The Common Law Public Trust Doctrine 

 

As described in earlier submissions from FLOW, the public trust provides a 

powerful legal basis to prevent or reduce the high magnitude of harm that Line 5 

                                                        
69

 Enbridge Infographic, “Line 5,” Michigan (“The natural gas liquids (NGLs) transported through Line 5 – 

nearly half of the line’s throughput, in fact – include propane…”), p. 3, 

http://www.enbridge.com/InYourCommunity/Enbrideg-in-Michigan 
70

 Ellison, “Refinery Drops Plans to Ship Heavy Crude Oil Across Great Lakes,” Michigan Live, August 7, 

2015. http://www.michiganlive/news/grand-rapids/Index.  
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poses to the Straits and the Great Lakes.
71

  Under the common law, public trust 

standards prohibit subordination or alienation by the state for primarily private 

purposes or control.  The public trust also prohibits impairment of the public trust 

or public trust waters and related resources in navigable waters like the Straits.  

Further, the public trust imposes a “solemn and perpetual” legally enforceable 

duty on both government and private persons or entities to prevent impairment or 

improper alienation of the public trust.
72

  This duty includes disclosure of all 

necessary information required to assure that these public trust principles have not 

been violated.
73

 

 

When the State passed 1953 Public Act 10, authorizing the State to grant 

easements for utilities on state bottomlands, it expressly reserved its public trust 

and proprietary interest and control over the bottomlands and waters of the Great 

Lakes.
74

  Indeed, under the Illinois Central Railroad v. Illinois and Michigan 

court cases,
75

 the legislature cannot surrender or transfer this public trust interest 

and control to a private person or entity like Enbridge.  Thus, the 1953 Easement 

to Enbridge’s predecessor could not and did not subordinate or surrender 

authority to protect the public trust in the Straits from Line 5.  Enbridge cannot 

receive, by a conveyance or agreement to use the waters and bottomlands of the 

Great Lakes beyond the authority of what the State can convey.  If subsequent to 

the transfer of the 1953 Easement, the State determines that the risk or magnitude 

of harm to the public trust from the transport of oil is no longer acceptable, then 

the State is not foreclosed to prohibit or limit the use of Line 5 to protect the 

public trust or its protected uses.
76

  

 

The Task Force noted in a response to a comment on protection of the public trust 

under Part 325, NREPA,
77

 that “it does not believe it is necessary to take a 

position on the legal question of whether Enbridge can be required to apply for a 

Part 325 [“GLSLA”] conveyance or permit for continued operation of its lines.”
78

 

However, the 1953 Easement and the 1953 Public Act 10, specifically reserved 

                                                        
71

 Letter from James Clift, Elizabeth Kirkwood, et al. to Governor’s Task Force, Attorney General 

Schuette, Director Wyant, and Director Creagh, dated July 1, 2014 (hereinafter Joint Line 5 Sign-On Letter 

(July 1, 2014)). 
72

 Opinion of Attorney General of Michigan, Opinion No. 7162 (2004); Collins v. Gerhardt, 237 Mich 38, 

211 NW 115, 118 (1926); Obrecht v. National Gypsum Co., supra. (1960); see narrative on public trust 

principles application to Line 5 under the Straits in the Joint Line 5 Sign-On Letter (July 1, 2014). 

http://flowforwater.org/wp-content/uploads/2014/10/2014-07-01-FINAL-Line-5-Governor-Ltr-Sign-On-

1.pdf  
73

 Obrecht, supra.  The GLSLA and public trust duty requires findings or determinations based on a duly 

recorded record. See informational duty under the public trust doctrine, addressed in United Plainsmen 

Ass’n. v. North Dakota State Water Conservation Comm’n, 247 NW2d 457 (1976).  
74

 MCL 322.651; 1953 P.A. 10. 
75

 Illinois Central v Ill. Rail Rd., 146 U.S. 387 (1892); Obrecht, supra; Nedtweg v. Wallace, 237 Mich 14, 

17-20 (1926). 
76

 State v Venice of America Land Co., 160 Mich 680 (1910); Collins v Gerhardt, supra (“high, solemn and 

perpetual duty”). 
77

 MCL 32501 et seq. Great Lakes Submerged Lands Act (“GLSLA”). 
78

 Task Force Report, p. 58. 

A-59

http://flowforwater.org/wp-content/uploads/2014/10/2014-07-01-FINAL-Line-5-Governor-Ltr-Sign-On-1.pdf
http://flowforwater.org/wp-content/uploads/2014/10/2014-07-01-FINAL-Line-5-Governor-Ltr-Sign-On-1.pdf


25 | P a g e  
 

this public trust interest to the State, and Enbridge took the easement subject to 

the public trust.
79

  Moreover, Enbridge “at all times shall exercise due care of a 

reasonably responsible person” for the safety of all persons and to prevent harm to 

such public and private property interests.
80

  Enbridge also acknowledged that it 

has a continuing obligation to comply with all applicable state laws.  The public 

trust doctrine is incorporated into Part 325 and necessarily operates as a limitation 

on the power of the State to grant a property interest or easement beyond the 

scope of public trust law.  “The public trust doctrine takes precedence…Grants 

even if purporting to be in fee simple are given subject to the trust and to action 

by the state necessary to fulfill its trust responsibilities.”
81

 

 

Under the public trust doctrine and Part 325, the State has a continuing, non-

delegable duty to prevent unacceptable harm to the public trust.  As a matter of 

law, Enbridge’s easement interest does not exceed the limits of the public trust in 

the waters and bottomlands of the Straits.  Thus, the State has the authority to 

demand that Enbridge take action according to the Task Force Report 

recommendations or other action required to eliminate the risks and endangerment 

from the transport of oil through Line 5.  If Enbridge fails to respond, cooperate, 

or comply with these necessary actions, the State can enforce these actions under 

its duty and powers to protect the public trust in the Straits and the Great Lakes.  

Accordingly, one of the primary legal tools for the State is to take immediate 

interim, short-term, and long-term actions to enforce its duties to protect or 

directly protect the public trust of the State and citizens from an unacceptable 

harm or high magnitude of subordination or impairment. 

 

(2) The Michigan Constitution and the Michigan 

Environmental Protection Act 

 

Article 4, Section 52, Michigan Constitution, 1963, confirms that the “air, water, 

and natural resources” of the State are of “paramount public concern,” and that 

the legislature “shall” pass laws to protect the air, water, and natural resources 

from pollution, impairment, or destruction.” The meaning of “paramount public 

concern” includes the State’s public trust and sovereign property interest in the 

bottomlands and waters of the Great Lakes.
82

  The legislature has a mandatory 

duty to take action to protect water and natural resources.
83

 

 

                                                        
79

 Easement, paragraph J. 
80

 Easement, paragraph A. 
81

 Kootenai Environmental Alliance v. Panhandle Yacht Club, 671 P. 2d. 1085, 1094 (Idaho 1993).  See 

also Arizona Center for Law in the Public Interest v Hassel, 837 P.2d. 158 , 166-168 (App. 1991).  The 

public trust imposes on any conveyance or permits a continuing supervisory, non-delegable duty to protect 

the public trust from improper subordination actual or high risk of unacceptable harm.  National Audubon v 

Superior Court of Alpine County, 658 P.2d. 709 (1983). 
82

 The Michigan Constitution’s paramount public concern for water and natural resources embodies the 

public trust.  People v. Babcock, 38 Mich App 336, 348 (1972). 
83

 Highway Comm’n v. Vanderkloot, 392 Mich 159, 220 NW2d 416 (1974). 
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Michigan’s legislature passed the Michigan Environmental Protection Act 

(“MEPA”) in 1970.
84

  The State’s Supreme Court has described the MEPA as the 

State’s response to the constitutional mandate under Art 4, Section 52.
85

 The 

MEPA expressly prohibits any conduct that is “likely to pollute, impair, or 

destroy the air, water, or natural resources or the public trust in those resources.”
86

 

The Supreme Court has also ruled that both state and local agencies or 

departments and private entities have a substantive legal duty to prevent 

degradation of the air, water, and natural resources or public trust in those 

resources.
87

  

 

Further, state agencies, in the exercise of their regulatory authority and powers, 

can and must protect water, related water resources, and the public trust by 

considering and determining whether conduct is likely to pollute or impair water 

and the public trust.  If it is determined that such conduct endangers the public 

trust or the pollution of water and water resources, it is unlawful unless it is 

demonstrated that there is “no feasible and prudent alternative” to such conduct.
88

 

Finally, the State, its attorney general, or any person or entity can file a civil 

action in the circuit court of Ingham County or the county where conduct is 

proposed or taking place to prohibit conduct that is “likely to pollute, impair, or 

destroy the air, water, natural resources, or public trust of those resources.”
89

   

 

Accordingly, the State (1) can consider taking direct legal action to prevent or 

reduce high-level risks of imminent harm; the State can request the company or 

ask a court to stop, terminate, modify, or alter conduct that is an imminent threat 

or endangerment, or that is likely to pollute or impair the waters and natural 

resources or public trust of the State and its citizens;
90

 (2) must consider and 

determine likely effects and whether there are feasible and prudent alternatives to 

the conduct that is likely to cause such effects; and (3) can and should supplement 

its statutory framework to further the duties and protection imposed by the MEPA 

to protect the environment and public trust.
91

 

 

Based on the above, the MEPA provides an essential framework and legal basis to 

address petroleum pipelines and their location, routing, operation, risks and 

alternatives in Michigan. 

 

                                                        
84

 MCL 324.1701 et seq. 
85

 Vanderkloot, supra, 220 NW2d at 429 (1974).  
86

 MCL 324.1702, 1703, 1705. 
87

 Ray v. Mason County, supra, 224 NW2d at 888. 
88

 MCL 324.1705(2); Vanderkloot, supra; Genesco v. DEQ, 250 Mich App 45, 55-56, 645 NW2d 319 

(2002). 
89

 MCL 324.1702(1). 
90

 E.g., Attorney General v. Consumers Power Co., 202 Mich App 74 (1993); Attorney General v. 

Balkema, 191 Mich App 201 (1991); Attorney General v. Thomas Solvent, 146  Mich App 55 (1985); 

Attorney General v. Huron County Rd Comm’n., 212 Mich App 510 (1995); People v. Broedell, 365 Mich 

201 (1961); People v. Babcock, 38 Mich App 336 (1972).  
91

 MCL 324.1705(2); Vanderkloot, supra; Ray, supra; Genesco, supra. 
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(3) The Great Lakes Submerged Lands Act (“Part 325” or 

“GLSLA”) 

 

The application of the 1955 GLSLA to public trust bottomlands and waters was 

considered in depth in its letter/report submitted to the Task Force, dated July 1, 

2014.  The letter demonstrated that because (a) the public trust ownership, 

control, and duty to protect to the public trust could never be alienated or 

relinquished, and (b) because this duty is continuing, that the GLSLA would also 

apply to Line 5 even though the 1953 Easement granted under 1953 Public Act 10 

was granted two years earlier.
92

  As noted in the above paragraph (1) on public 

trust law, Act 10 recognized that any pipeline easement was subject to the State’s 

public trust interest, and that the 1953 Easement acknowledged and is subject to 

the State’s continued control and authority over the public trust in the Great 

Lakes. 

 

The Task Force omitted Part 325 or the GLSLA from its findings on the legal and 

regulatory framework to address oil pipelines.
93

 The Task Force also failed to 

mention the fundamental legal principles or the GLSLA to address the recognized 

unacceptable harm and risks from the transport of oil in Line 5.
94

   

 

Finally, as to the Straits and Line 5, there is no mention in discussions on the 

“Regulatory Framework” or the “Straits Pipeline Issues” sections of the report 

that addresses Enbridge’s applications for permits to improve or expand its 

occupation of bottomlands and waters of the Straits to install 75 new structural 

supports to Line 5 between 2002 and July 21, 2015; the State DEQ granted these 

permits without full review, consideration, or determination that the proposed 

structures and occupancy and the related continued use and expanded volumes of 

oil transported in Line 5 under the Straits would improve the public trust interest 

in these waters, or would not result in significant impairment to the public trust 

bottomlands and waters as required by the GLSLA.  A review of public records 

made available pursuant to the Freedom of Information Act disclosed that 

Enbridge requested and the DEQ treated its applications and renewed applications 

for these new structures as “minor” or “maintenance.”
95

  Although the DEQ and 

other state officials had full knowledge of these applications and that no final 

decision had been made, and that the State lacked information and the risks were 

                                                        
92

 The public trust embodied in the GLSLA is inherent in every existing or future use or occupancy of 

bottomlands and waters of the Great Lakes.  Even Enbridge applied for permits for some of the structures it 

has placed to support Line 5 under the Straits.  This is not surprising, since GLSLA based on public trust in 

Great Lakes provides continuing supervisory power under State’s duty to protect the public trust.  See 

Kootenai Environmental Alliance v. Panhandle Yacht Club, supra, 671 P. 2d. at 1094; Arizona Center for 

Law in the Public Interest v. Hassel, supra, 837 P.2d. at 166-168;  National Audubon v. Superior Court of 

Alpine County, supra. 
93

 Task Force Report, pp. 25-36. 
94

 Id.., pp. 40-48. 
95

 There are general and minor categorical permits for activities like residential docks or beach cleaning, or 

maintenance.  MCL 325.32512a.  The addition of scores of supports and anchors related to the increase in 

volume of Line 5 by 20 percent appears to be significantly beyond a minor or maintenance activity. 
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substantial, the DEQ and the State excused Enbridge from complying with the 

GLSLA and public trust and allowed Enbridge to avoid full review, public 

hearings, and the application of standards required for new structures and 

expanded use of Line 5 in the Great Lakes.  Environmental impact, alternatives, 

necessity, and public trust review was limited to the mere footprints of the 

structures, and the broader purpose and standards were ignored. 

 

Had the State applied the GLSLA more fully, the State could have properly 

exercised its continuing and supervisory public trust authority and forced 

Enbridge to disclose all relevant information on the current status of Line 5, future 

use and occupancy, worst case scenarios of a release, the magnitude of harm that 

would devastate public trust waters, fish, habitat, and uses, and the necessity of an 

alternatives assessment and studies that are inherent under a GLSLA review.   

 

In addition, MEPA’s duty to prevent degradation of likely environmental impacts 

and to consider and determine alternatives should have been applied.
96

  In short, 

the State intentionally narrowed review even though it had knowledge of the 

concerns and issues surrounding Line 5 in the Straits, and thus neglected to 

exercise its available authority under the GLSLA and MEPA.
97

  Had it applied the 

impact and alternatives consideration and determination to the broader purpose of 

these bottomland uses and activities as a whole, the State could have exercised its 

authority and complied with its duty to prevent degradation through an impact and 

alternatives assessment. 

 

The structural supports were initially labeled an “emergency” by Enbridge in 

2002, and yet the majority of the supports were not applied for or permitted until 

12 years later in July 2014. 

 

Since the Task Force Report was issued July 14, 2015, Attorney General Schuette 

has emphatically stated that if an application under Act 10 and the GLSLA for 

Line 5 were filed today, it would not be approved for an easement or other 

agreement to occupy and use the Straits of the Great Lakes for the transport of 

crude oil.
98

 

 

Part 325 or the GLSLA are and should be seen as primary tools to address the 

high risk and unacceptable harm to the State and the public’s paramount public 

trust interests in the Great Lakes.  Future transport of oil in, under, or across the 

Great Lakes can simply be prohibited by following the precedent in the GLSLA 

that prohibits any oil and gas development in the Great Lakes.
99

  The transport of 

                                                        
96

 Ray v Mason County, supra; MCL 324.1705(2); Vanderkloot, supra; Genesco, supra. 
97

 Id. 
98

 News article cite; Note also that Act 10 pipeline easements in the Great Lakes must also comply with the 

GLSLA. Superior Public Rights v DNR, 80 Mich App 72 (1977) (Defendant utility company obtained 

easement under Act 10 and occupancy agreement under the GLSLA). 
99

 MCL324.32502, 324.32503, 324.32513.  The location of a pipeline would require a form of conveyance 

or occupancy agreement under the GLSLA, and any construction activity in or on waters or bottomland 

would require permit under GLSLA.  Moreover, the GLSLA expressly prohibits any lease or other 
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oil in Line 5 under the Straits can be eliminated or addressed by demanding 

Enbridge to take the required actions and interim measures through exercise of the 

State’s continuing duty and supervisory authority under the public trust and the 

GLSLA.  

 

(4) The Inland Lakes and Streams Act (“Part 321” or “ILSA”) 

 

Like the GLSLA, the ILSA requires approval and permits for any crossing or 

placement of pipelines in or under any inland lake or stream.  An approval 

requires full disclosure and evaluation of purpose, risks, environmental impacts, 

and feasible and prudent alternatives.  It requires a showing that there will be no 

violation of the public trust, riparian rights, or the aquatic habitat and environment 

of Michigan’s lakes and streams.
100

  Moreover, if a feasible and prudent 

alternative location exists, the pipeline must be located and constructed without 

crossing a lake or stream, or at a location with less adverse impact.
101

 

 

There are many petroleum pipeline stream crossings in Michigan that remain 

under the radar.  Because of its environmental and public trust authority and 

review, the ILSA should play an important role in pipeline siting, routing, 

construction, and prevention of unnecessary harm to the public trust waters, 

ecosystems, and public and riparian uses, such as community drinking water 

supplies, businesses, and tourism, as well as fishing, boating, swimming, and 

other recreation uses made of our lakes and streams. 

 

ILSA and its rules have been supplemented to allow for expedited “general 

permits” for pipeline repairs, pipeline safety measures, and any new or 

replacement utility pipeline.
102

 If a project qualifies, environmental standards are 

generally relaxed.
103

  While there are exclusions from this general permitting 

scheme for Wild and Scenic Rivers and rare, sensitive, or unique natural 

features,
104

 the high recreational, tourism, and public and private property values 

                                                                                                                                                                     
conveyance for any oil and gas development in the Great Lakes. MCL 324.32503(2).  The Task Force 

recognizes that the high risk and magnitude of harm from an oil pipeline release, leak or rupture is 

unacceptable Michigan’s Great Lakes; it would seem to follow that the legislature should consider 

amending Section 32503(2) of the GLSLA to prohibit future oil pipelines in or under the Great Lakes.  

Further, existing pipelines (there are only two – the Straits and St. Clair River) should be subject to 

continuing supervisory control and required to obtain reaffirmed approval, with full and comprehensive 

analyses that demonstrate no high magnitude of harm and that no feasible alternative pipeline route, 

capacity, or siting exists.  Had this been required at the time the 1953 Easement was granted in Great Lakes 

for the Enbridge Line 5, it undoubtedly would have failed the public purpose test under Illinois Central 

Railroad; since it is undisputed that Line 5 could have been routed where Line 6B is today, across lower 

Michigan, and that it was allowed only because it was shorter and would save the company the extra 

expense. 
100

 MCL 324.30106; R281.814 (Rule 4). MCL 324.1703, 324.1705(2) and Vanderkloot, Genesco, supra. 
101

Id. 
102

 MCL 324.30108; R.281.832 (Pipelines and Conduits, generally); General Permit Categories in the State 

of Michigan, Feb. 18, 2014, Sections L and R. 
103

 These are required by ILSA, R 281.814, and the MEPA, MCL 324.1705(2). 
104

 Id. General Permit Categories in the State of Michigan, p. ii. 
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and uses of our inland lakes and streams are paramount public trust resources.  As 

the Kalamazoo River disaster and other pipeline releases and spills have 

demonstrated, the high risks and magnitude of damage from occupancy and 

construction of oil pipelines under or across Michigan’s navigable waterways 

constitute far more than a minor repair activity.  In sum, petroleum or hazardous 

liquid pipelines should be expressly removed or excluded from the general permit 

category. 

 

 

(5) The Michigan Public Service Commission Act 16 - Pipeline 

Siting and Control 

 

As noted in the Task Force Report, the MPSC has broad authority to investigate, 

control, or regulate the location and piping of crude oil and petroleum products in 

Michigan.
105

 This includes regulation of the intrastate portion of pipelines and 

intrastate pipelines.
106

 Consent is required from local governments for intrastate 

portions of interstate pipelines, so long as it does not interfere with the location or 

routes; local consent is required to locate intrastate pipelines.
107

  The MPSC is 

authorized to adopt rules to implement the purposes and intent of its authority and 

control.
108

  However, to date it has not done so, except for compliance by pipeline 

companies for new pipeline applications or changes in existing pipelines.
109

  

 

Further, pipeline companies are not allowed to locate, construct, or operate the 

pipelines unless they have filed “full and explicit information” as to their location 

and size, capacity, valves, and connections required or used in the operation of 

any line.
110

  As a result, the MPSC may exercise authority to prohibit operation of 

a pipeline for petroleum or crude oil if a company fails to comply with the “full 

and explicit information” requirement.  

 

The only standards in Act 16 are “necessity” and “public interest” or “public 

convenience.”  However, MPSC decisions have interpreted these standards to 

include required proof that a pipeline is “needed,” “safe,” “routed in a reasonable 

manner,” and “in the public interest.”
111

  The MPSC has also required 

consideration of environmental impacts and alternatives.  As noted above, the 

MEPA imposes a duty on public and private entities to prevent environmental 

                                                        
105

 MCL 483.3, Task Force Report, p. 29. 
106

 Dome Pipeline Corp v. MPSC, 176 Mich App 227, 439 NW2d 700 (1969). 
107

 Mayor of Lansing v. MPSC, 257 Mich 666 NW2d 298 (2003); App 1, aff’d 470 Mich 154, 680 NW2d 

840. 
108

 MCL 483.3; Task Force Report, p. 29. 
109

 R 792.10447. 
110

 MCL 483.6. 
111

 Re Wolverine Pipe Line Company, 2001 WL 306697 (MPSC, 2001), pp. 6-8. An argument that there 

are not standards in Act 16 would conflict with the intent of the statute and contradict the inherent basis for 

jurisdiction, and the fact that the MPSC can establish standards through its decisions. Lakehead Pipeline 

Co. v. Dehn, 340 Mich 25, 64 NW2d 903 (1954). 
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degradation,
112

 and has a legal duty to consider and determine such likely effects 

and feasible and prudent alternatives.
113

  Indeed, the Court of Appeals recently 

ruled that the MPSC violated these duties under the MEPA for failing to conduct 

an adequate consideration of likely effects and alternatives.
114

 

 

In summary, through rule-making, case law, and/or the MEPA, state pipeline 

siting, routing, and changes in pipelines are subject to regulation under Act 16.  

The MPSC can strengthen its review and determinations under its broad authority 

as suggested by the Task Force Report.  Moreover, it appears there is ample 

authority for the MPSC to assert a continuing duty of pipeline companies to 

submit full and complete information related to capacity, volume, size, product, 

and operations of a new or modification of an existing pipeline.  This would also 

include adoption of a set of rules to assert continuing control, including provisions 

that trigger new authorization and approval if there is an increase in capacity, size, 

or other improvements made to a pipeline. 

 

Conclusion and Requested Interim and Immediate Actions 

 

Failure to take immediate action violates the 1953 Easement duty and covenant to fully 

exercise “due care of a reasonably prudent person” and the continuing duty and 

obligations imposed by the paramount interest in these waters and water resources under 

the public trust common law and GLSLA. 

 

The transport of oil through the two 20-inch Line 5 pipelines under the Strait of 

Mackinac presents an imminent risk of irreparable harm to 20 percent of the planet’s 

fresh surface water in the Great Lakes.  Line 5’s margin of safety is seriously limited or 

compromised because of increased risk of over pressure, weight stresses, endemic 

corrosion and erosion action, Easement violations, including unilateral change in required 

supports, aging high risk relationship, misrepresentation or inconsistency of statements 

by Enbridge, lack of or insufficient information and uncertainty, and human bias or error.  

Moreover, because of these circumstances, there are significant violations of Enbridge’s 

“reasonably prudent person” duty and covenant in the 1953 Easement and an imminent 

threat to the continuing and paramount interest of the State, as trustee, and its citizens, as 

beneficiaries, in the public trust waters, bottomlands, and resources of Michigan.  

Further, because of the critical unreasonable risk of unacceptable harm or damage, the 

State, as owner, through its Attorney General, the DEQ, the DNR, as owner, and/or the 

powers of the Governor’s Office should take immediate action.  

                                                        
112

 Ray v. Mason County, supra. 
113

 Vanderkloot  v State Hwy Comm’n,, supra; Genesco v. DEQ, 250  Mich App 45, 55-56, 645 NW2d 319 

(2002). 
114

 Buggs v. Michigan Public Service Comm’n, 2015 WL 15975 (Mich Ct. App, Jan. 13, 2015) 

(unpublished) (Court ruled that the MPSC filed to sufficiently consider environmental impacts and 

alternatives to a pipeline required by the Michigan Environmental Protection Act, MCL 324.1701 et seq); 

see also In the Matter of the Application of North Dakota Pipeline Company LLC for a Certificate of Need 

and Pipeline Routing Permit for the Sandpiper Pipeline Project in Minnesota, __Minn. __, Ct. App. Case 

No. A15-0016, decided Sept.14, 2015 (Public Service Commission required to conduct environmental 

impact statement before a final decision is made on certificate of need and routing for Sandpiper Pipeline). 
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1. Immediately impose and implement interim measures to reduce the high-

level Tier 1 risk in the Straits of Mackinac from transport of oil in Line 5, 

including halting the transport of oil pending implementation and 

completion of other immediate actions described below. 

 

2. Establish an independent, unbiased, and qualified study board to 

implement and complete a standard logistical risk and alternatives 

assessment (Task Force Specific Recommendation No. 3). 

 

3. Establish an independent, unbiased, and qualified study board (could be 

the same as No. 2 above) to evaluate the risks, concerns, harm and damage 

to public health and safety, communities, public and private property, 

water and ecological resources ecosystems (Task Force Recommendation 

No. 2).  This board will also develop credible release scenarios, including 

a true “worst-case” scenario based on standard procedures and legal 

principles, and estimate the amount of financial security or insurance and 

adequacy of coverage for Line 5 pending final decisions and action. 

 

4. Issue an Executive Order to immediately implement under rule of law the 

Task Force Report’s recommendations, including those required 

specifically for Line 5, and other actions and measures. 

 

5. The Attorney General, independently or in conjunction with the Directors 

of the DEQ and the DNR, should enforce the 1953 Easement and assist in 

obtaining all information required from Enbridge and take other action 

prudently necessary to prevent or eliminate risk of harm from transport of 

oil in Line 5. 

 

6. The Attorney General, and/or the DEQ and the DNR, as fiduciary trustees 

of public trust waters and state resources, and with obligations to prevent 

environmental degradation and harm to public safety, health, and welfare, 

must review and demand compliance with consideration of environmental 

effects and alternatives to Line 5, including demands, cease and desist 

orders, and court action if Enbridge violates or continues to violate the 

1953 Easement, water and environmental laws, or fails to cooperate as a 

reasonably prudent person. 

 

7. Specifically, although not by way of limitation, review and require full 

compliance with the DEQ and MPSC obligations to consider and 

determine likely water, public trust, and environmental effects and 

alternatives arising out of DEQ Great Lakes Submerged Lands Act 

jurisdiction over occupancy of bottomlands and waters by pipeline, and 

additional and necessary supports or other improvements, and the overall 

effects and alternatives associated with the siting of Line 5 and other 

matters within the jurisdiction of the MPSC. 
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8. Order or enact prohibition of any new oil pipelines in, under, or across the 

Great Lakes within the State of Michigan, and connecting or tributary 

lakes or streams; order review, likely risk, impact, and alternatives 

analysis and determination for all existing oil pipelines in, under, or across 

the Great Lakes or any connecting or tributary waters.  If it is determined 

that a feasible and prudent alternative line, capacity, or new line exists for 

any existing oil pipeline, then the existing pipeline shall cease to operate 

and otherwise be decommissioned in accordance with best and safest 

technology within a reasonable time but not to exceed three (3) years, 

unless the owner or operator can clearly demonstrate that there is no 

unreasonable risk of an unacceptable harm, in which case it can request 

permission to operate for each of two additional successive three-year 

periods.  The State shall impose stringent interim measures pending any 

review or additional period of transporting oil, including prohibition or 

reduction of oil through the pipeline segment that poses a risk of 

unacceptable harm. 

 

FLOW appreciates the opportunity to submit this report, action plan, and comments.  As 

noted at the outset, the purpose is to present findings, comments, and an action plan with 

interim measures to the State for consideration and action.  FLOW will continue to 

review these important scientific, legal, and public policy issues, and remains available to 

present and discuss its findings, comments, and recommended actions.  

 

Appendices 1 through 5 are attached to this report. 

 

Courtesy copies of this report have been sent to the Michigan Public Service 

Commission. 
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APPENDIX 1 

Engineering and Scientific Issues Affecting the Integrity of Enbridge Line 5 at the 

Straits of Mackinac 

By:  Gary Street 

August 29, 2015 

PREVIOUSLY IDENTIFIED ISSUES 

Mussels 

Well documented that excrement from Zebra mussels can corrode bare steel. 

 Coating – after 62 years – has deteriorated from abrasion.  Subject to corrosion from 

mussel excrement. 

Unrealistic Spill Simulations 

Very orchestrated in advance. 

Under ideal conditions – not in winter, high winds, or night time. 

Meant for PR, not a true test. 

 Do not test actual capability in a true emergency  

Dents in Line 5 at the Straits 

Enbridge:  “There were two minor dents reported in the latest geometry ILI report received in 

July. They were less than the reporting threshold (less than 2%) but were noted in the report 

by our ILI vendor. We elected to conduct a visual inspection of the pipe to verify. The final 

report from this visual inspection has not yet been received from the inspection vendor to 

confirm the presence of a dent.” 

Ref:  http://michiganradio.org/post/whats-status-old-oil-pipeline-under-lake-michigan-we-

need-more-information-know (Oct 9, 2014) 

 Enbridge Letters to Task Force in 2014 do not acknowledge these dents. (493988-7, p. 

11 & 12 and 493944, p. 7) 

Enbridge does not share data even with the State 

Several issues identified by Task Force were not answered or answered evasively. 

Block Valves 

Inventory in each of the two 20 inch lines ~325,000 gallons. 

A-70

http://michiganradio.org/post/whats-status-old-oil-pipeline-under-lake-michigan-we-need-more-information-know
http://michiganradio.org/post/whats-status-old-oil-pipeline-under-lake-michigan-we-need-more-information-know


Page | 2 

Valve Closure and Water Hammer (493988-7 – p. 19) 

Enbridge claims they can shut block valves in 3 minutes. 

Preliminary calculations indicate this may be too fast to prevent water hammer. Depends on 

line pressure at time of shut down. 

If water hammer is severe, line can be destroyed. 

ROV Inspection 

Done every two years. 

Cannot detect small pinhole leaks or “minor” bulges. 

Exterior condition obscured by mussels and sediment. 

Nearest Response Teams 

Bay City 

Escanaba 

Aerial Patrols 

Of little value. 

Done every 3 weeks, weather permitting. 

  Strictly a PR exercise.  (I have done this in my past life. ) 

A-71



Page | 3 

RECENTLY IDENTIFIED ISSUES 

Spill Impact and History 

Environmental Triangle  (Appendix 1-1) 

Chart – recent spill history  (Appendix 1- 2) 

Amount of leakage due to Material Balance Error  (Appendix 1-4) 

Enbridge to Task Force:  3350 barrels per day 

Claims 5.3 % accuracy.  I calculated 6.25% accuracy (Leak of 3350 bbls/day v. 22.5 million 

bbls/day). 

 140,700 gallons per day – could go undetected by mass balance! 

Worst Case Scenario  (per Enbridge) – Unrealistic!! --- and Inconsistent!! 

Letter to Task Force dated June 27, 2014 (493988-7, p. 22).  Worst Case = 8583 barrels 

(probably both lines).   

In another letter dated 02/27/15, worst case for a single line is 4950 barrels (493994, p. 5, item 

12).   4950 x 2 = 9900 barrels.  Not Consistent! 

 Worst Case – per Enbridge – is NOT the Worst Case! 

Mussels 

Most likely Quagga v. Zebra mussels (makes little difference). 

(Ref:  Ashley Baldridge, PhD, Research Benthic Ecologist, NOAA Great Lakes Environmental 
Research Laboratory, Ann Arbor, MI) 

Issued memo suggesting mussels could add 27% to the weight of the pipelines.   They were not 

designed for this extra load. 

 GLI Report – Opinion only.  Does not present scientific evidence to support 

conclusions.  GLI and Enbridge:  “Trust Us”. 

Impact of Propane to the U.P. if Line 5 is shut down at the Straits (Appendix 1-6) 

Propane is currently removed and purified at Rapid River. 

Google Earth photo.  

EPA confirmation of Depropanizer at Rapid River:  (Appendix 1-6) 

Alternative:  Remove and purify Propane at Superior, WI.  Pipe it to the existing facility at Rapid 

River for distribution. 
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 Conclusion:  Shutting down Line 5 at the Straits should have no impact on U.P. 

propane supply. 

How Much Enbridge Crude goes to MI via Line 5 

 Enbridge system maps:  1 Q 2015 shows NO crude going to MI via Line 5  (Appendix 1-

7) 

Number of Supports and Supports at 140 foot Separation  (493988-7, 06 27 14)  (Appendix 1-

8) 

Enbridge admission of not installing supports every 75 feet.  See email by GLS, 08 24 15, and 

emails by Ed Timm. 

 Decided (apparently) without State approval that 140 foot support is adequate. 

Winter Spill Response 

AG:  Do you have a spill response plan for addressing a potential spill when there is ice cover? 

(493994-7, item 17) 

Enbridge:  Yes 
Coast Guard:  No 
DEQ:  No 

US Coast Guard Commandant Admiral Paul Zukunft is “not comfortable“ with current 

contingency plans for a worst case scenario in the Great Lakes. (Appendix 1-9) 

September 4, 2014 -- the DEQ’s oil spill cleanup chief (Robert Wagner) told leaders and local 

residents at a public forum on Mackinac Island  --- “If the Straits are frozen over, cleanup would 

be far more challenging.” 

Previous damage to Line 5 at the Straits (493994-7, items 18 & 19) 

Enbridge:  Response: The in-line inspection tools can very accurately identify and measure if the 

pipe is damaged by strikes. As described in Question 18, in 60+ years of operation, there has 

never been any damage. 

What about known dents as cited in above in  Dents in Line 5 at the Straits?  

Volume in the Line when shut down 

Per Enbridge:   (493994-7, item 19)  …………the approximate volume of oil released from a single 

pipeline between the valves would be 4950 barrels. 

 Above is NOT CORRECT for a 20” schedule 60 pipeline that is 4.5 miles long.  The 

correct amount is 7793 barrels. 

Leak Impact (Appendix 1-5) 
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Enbridge claims 99.99930% non-leak rate (system wide).  This is equivalent to ~80 gpd for each 

20” line, or 160 gpd for both lines. 

Suspend the pipeline under the Mackinac Bridge  (Appendix 1-3) 

Excessive load, both static and dynamic. 

Spills can still occur. 

Double Walled Pipe  

Enbridge:  “We are not aware of any double walled pipelines used for the transmission of oil.”  

(493994-7, p. 2) 

At a presentation in February (?) 2012 at Petoskey -- Enbridge stated that double walled pipe is 

used under freeways.  Contradicts above. 

Evacuation of the Line in the event of a Leak (493994-7, item 15) 

They are dreaming.  The steps outlined will take a very long time to implement and even then 

may not work. 
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Appendix 1-1 
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Appendix 1-2 
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Appendix 1-3 

By Gary Street, P.E. 

Engineer & FLOW Consultant 

What if the two twenty inch diameter pipelines that cross the Straits (part of Enbridge 
Line 5) were hung from the Mackinac Bridge, rather than immersed in water nearly 
300 feet deep?  

The engineers on the staff at FLOW took a look at the concept. Is it possible? Does it make 
the situation less environmentally hazardous? What impact will it have on the Bridge? Was 
the Bridge designed for the extra load? 

So we did some calculations. 

The result: In addition to the regular car and truck traffic, for which the Bridge was 
designed, the pipelines would put the added weight of an additional 2000 to 3500 
automobiles onto the Bridge. And not just for a short time, but continuously, 24 hours a day, 
365 days per year. 

Almost certainly the Bridge was not designed for all this extra weight. And what if the lines 
were to rupture? The oil still goes into the Straits. 

Clearly, not a good idea! 
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Appendix 1-4 

Leak Detection Ability per Enbridge 

By:  Gary Street 

In a June 2014 submittal to the State1, Enbridge made the following statement: 

"The quantity of oil that could be released without being detected by the CPM 

system2 or line balance calculations is approximately 400m3/day (~3350 

bbls/day.) This unlikely scenario assumes that the other overlapping leak 

detection do not alert the operator of the release." 

About 22.5 million gallons of oil per day flow through the two 20 inch pipelines where 

Line 5 goes under the Straits.  Each line therefore carries 11.25 million gallons per day. 

Using the Enbridge number of 3350 bbls/day (140,700 gallons per day), for the two 

lines, taken together, every day 1.25% of the oil in the two 20 inch lines could “leak” 

almost 141,000 gallons of oil and  not be detected by Enbridge.   If the leak is confined 

to one line, it could still be 70,350 gallons per day that would NOT be detected. 

Ultimately, how would such a leak be detected?  Most likely by oil showing up on the 

water surface, or on the shoreline.  And what about a wintertime spill when there is 8 

feet of ice in the Straits?  It could take days, even weeks before it is detected.  In the 

meantime the spill is continuing to get worse.  This is not an acceptable practice, 

anytime of the year.  The damage has been done when the evidence appears! 

Using Enbridge’s data, they DO NOT have the capability of shutting down the lines 

based on line balance calculations unless the leak exceeds 140,700 gallons per day (98 

gpm).  Leaks smaller than this amount could go undetected. 

1
 Correspondence form Enbridge to Attorney General Bill Schuette and DEQ Director Dan Wyant, June 27,2014, 

entitled:  Enbridge Lakehead Systems Line 5 Pipelines at the Straits of Mackinac,  p. 21. 

2
 Computational Pipeline Monitoring (CPM):  Per Enbridge – “Line 5 is protected by a computer-based pipeline 

monitoring system that utilizes measurements and pipeline data to detect operational anomalies that indicate 
possible leaks. This system employs a sophisticated computer model of Line 5 to compare the expected pressures 
and liquid flow rate in each section of the line to the actual measured pressures and flow rate.  Discrepancies 
between the expected and actual values result in a leak alarm that precipitates the shutdown of the line.”  
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Appendix 1-5 

Flow Rates are in U.S. gallons

Flow rate in each 20" line = 7,876       gpm 11,342,100         gpd

Success Rate Leak Rate Amt leaked per day Amt Leaked in: 1 year

99.99000% 1.00E-04 gpm 1,134 gal 413,987 gal

99.99900% 1.00E-05 gpm 113 gal 41,399 gal

99.99930% 7.00E-06 gpm 79 gal 28,979 gal

99.99990% 1.00E-06 gpm 11 gal 4,140 gal
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Appendix 1-6 

Propane Supply to the Upper Peninsula if Line 5 at the Straits is Shut Down 

Periodically, Enbridge uses Line 5 to transport LPG (liquefied petroleum gas) to various 

locations, including a terminal and processing center at Rapid River, MI.   

At Rapid River, Enbridge operates a unit (a depropanizer) to separate and purify the propane 

from other compounds that may be present.  After separation the liquefied propane is stored 

under pressure in large steel cylinders.  Propane is then loaded into large trucks which haul it to 

more localized distribution centers.  From the distribution center, propane is loaded into 

smaller trucks and delivered  to residences and small businesses. 

Rapid River is centrally located on the southern edge Michigan’s Upper Peninsula, about half 

way between Ontonagon and St. Ignace.  It is ideally located to provide propane to most of the 

U.P., as well as northern Wisconsin. 

Concern has been expressed that if Line 5 at the Straits were “shut down”, this could prevent 

delivery of propane to the Upper Peninsula.  

From a logistics and engineering view point, there is no basis for this concern.  Rapid River is 

130 miles west of where Line 5 crosses the Straits, very much “up stream” of the Straits.  If Line 

5 were shut down at the Straits, the Rapid River facility could continue to receive LPG, 

processed either on site or at Superior, WI, and load propane into trucks for localized delivery.  

Given the geography of the Rapid River location, receiving propane via Line 5 would not be 

impacted by a shutdown of the line at the Straits. 

Confirmation of Depropanizer at Rapid River: 

http://epa-sites.findthedata.com/l/305924/Rapid-River-Depropanizer-and-Storage-Facility 
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Depropanizer likely located in this area 

Enbridge -- Rapid River (MI) Propane Facility 
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Appendix 1-7 
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Appendix 1-8 

(letter is abridged) 

June 27, 2014 

SUBMITTED VIA ELECTRONIC MAIL 

Hon. Bill Schuette        Hon. Dan Wyant 
Attorney General        Director 
Michigan Dept. of Attorney General  Michigan Department of 

6th Floor G. Mennen Williams Building  Environmental 
Quality 525 W. Ottawa Street             Constitution Hall 
P.O. Box 30755       525 W. Allegan Street 
Lansing, MI 48909        P.O. Box 30473 

Lansing, MI 48909 

Re:  Enbridge Lakehead System Line 5 Pipelines at the 
Straits of Mackinac 

Dear Attorney General Schuette and Director Wyant: 

Thank you very much for the opportunity to discuss Enbridge Energy, Limited 
Partnership’s Line 5 pipeline crossing of the Straits of Mackinac. We appreciate the dialog 
that has already occurred to provide some clarity and understanding in relation to the 
information requests that accompanied your letter of April 29, 2014. 

To eliminate the possibility of currents washing out existing supports, special double screw 
anchor supports were selected and have been installed over the past ten years to eliminate 
that risk. 

The pipes were laid in a dredged ditch until they were in at least 65 feet of water depth, a 
depth that was expected to avoid anchor strikes or ice action. Past 65 feet of depth they 
were laid on the floor of the Straits in a straight line which has proven to be an excellent 
decision as recent studies have concluded the risk of an anchor drop or drag impacting the 
pipeline at its exposed depths is highly unlikely. 

Enbridge has developed a safer and more permanent solution to counteract the currents in 
the Straits and prevent wash-outs of pipeline supports. The peer-reviewed calculations of 
the day, reconfirmed in 2002, indicated the pipelines would be safe with unsupported spans 
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across the bottom of the Straits of up to 140 feet. The State of Michigan set an initial span 
length of 75 feet in 1953, with the shorter spacing allowing for an added safety factor as it 
was difficult in the 1950s to inspect the lines and ensure adequate supports were in place. In 
2002, to address currents and possible washouts, Enbridge began installing screw anchor 
pipe supports. The anchors are ten-foot- long steel screws that are augured into the lake 
bed on either side of the lines and hold a steel saddle that permanently supports the lines. In 
the 12 years since installation of the screw anchors,  Enbridge has yet to observe any wash 
out of those very durable supports. 

GLS Comment:  Nothing is said about reviewing the 140 foot distance with the State, nor 

getting State approval.  The 1953 Easement called for support every 75 feet.  This appears to 

be a violation of the 1953 Easement. 
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Appendix 1-9 

Link:  http://www.peters.senate.gov/content/commerce-committee-approves-two-peters-

amendments  

Peters’ second amendment to the Coast Guard Authorization Act would require the Coast 

Guard to work with partner agencies including the National Oceanic and Atmospheric 

Administration (NOAA) to conduct an assessment on the effectiveness of oil spill response 

activities in the Great Lakes region. 

“Michiganders already know the devastating effects an oil spill can have after the 2010 pipeline 

spill into the Kalamazoo River,” said Senator Peters. “The Great Lakes are an essential part of 

our way of life in Michigan, supporting more than 500,000 jobs and our multibillion dollar 

shipping, travel and fishing industries. A spill in the Great Lakes would be catastrophic to 

Michigan’s economy and our environment, and we must be prepared protect this vital resource 

in the event of a spill.” 

The Great Lakes are particularly vulnerable to an oil spill from 62-year-old twin pipelines that 

run through the Straits of Mackinac. A spill in the Great Lakes would also be complicated by the 

lack of research on cleanup of oil spills in bodies of fresh water, especially under heavy ice 

cover. Current methods of oil spill response and cleanup, such as oil dispersants and mechanical 

recovery, are not effective in large bodies of fresh water. In an April 28th Commerce Committee 

hearing, U.S. Coast Guard Commandant Admiral Paul F. Zukunft said that he “is not 

comfortable” with the current contingency plans for a worst-case scenario spill in the Great 

Lakes. 

The assessment required by Peters’ amendment will evaluate new research into oil spill impacts 

and cleanup plans in fresh water under a wide range of conditions. The evaluation will also 

focus on new and specific improvements to safety technologies and environmental protection 

systems used in fresh water oil spill response efforts. 
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APPENDIX 2 
With Appendices 2A-2D 

 
Summary Statement Regarding the Current Condition of Enbridge Line 5 

 
Ed Timm, Ph.D. 

 
September 3, 2015 

 
Since I first joined with FLOW as a technical consultant I have been working to determine 
whether or not any part of Line 5 can be classified as an imminent threat to life and property.  
As a licensed professional engineer it would not be ethical for me to take the position that Line 
5 presents an imminent hazard unless I can back that opinion up with data and calculations.  
Until recently, the publically available record simply did not contain enough hard information for 
me to call Line 5 an imminent hazard.  With the release of the Governor’s Pipeline Task Force 
reports and a partial response to a FOIA request to the Michigan Public Service Commission 
regarding Line 5, I now believe I have enough information to change my position on the issue 
of imminent hazard and believe the data and calculations I have recently completed support 
that position. 
 
Specifically, Line 5 appears to have many safety issues that are comparable to the issues 
resulting in the disastrous ruptures of Enbridge Line 6b, Plains All American Line 901and the 
Exxon-Mobil Pegasus pipeline.  Among these issues are: 
 

1.  Pipe wall thinning and cracks caused by corrosion and erosion resulting in unrealistic 
pressure ratings, 

2. The addition and deletion of multiple pump stations which have increased the capacity 
of the line from an original design of 300,000 bbl/d to the current 540,000 bbl/d without 
appropriate engineering analysis. 

3. Multiple configuration changes to Line 5 including the addition of drag reducing agent 
injection stations without any MPSC records documenting the appropriateness of these 
changes. 

4. Failure of the external protective coating system on the Straits sections of Line 5 
resulting in the loss of mandated abrasion protection with subsequent coal tar water 
barrier abrasive failure and expected corrosion. 

5. Mussel encrustation adding stress and a corrosive environment to the Straits sections of 
Line 5 which was not addressed by the reports supplied by Enbridge to the Task Force. 

6. The unwillingness of Enbridge to supply any summary information regarding the 
multiple In Line Inspections of Line 5.  A root cause of the pipeline failures mentioned 
above was the poor quality of the associated ILI data coupled with unrealistic 
repair/replace criteria used by pipeline operators. 

7. The encroachment of subdivisions and commercial operations on the right of way of 
Line 5 which results in a much greater hazard to life and property should Line 5 rupture 
than was originally intended by the MPSC. 
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My analysis to date of these issues, as documented by several attached reports, now leads me 
to the conclusion that Line 5 is far more likely to present an imminent threat to health and 
property than not.  This forces me to the ethical conclusion that immediate action should be 
taken to assure the safety of Line 5 while the legal deliberations go on.  It is my professional 
opinion that line 5  should be de-rated to its original design capacity of 300,000 bbl/d to 
reduce the stress on this very old pipeline and its cargo should be restricted to LPG 
until a full independent analysis of its safety can be made using modern methods and 
all the information that exists. 
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APPENDIX 2A 
 
 

Ed Timm, Ph.D. 
 
 

Regarding Operating Pressure Limits and Wall Thinning by Corrosion in Line 5 
 
When Enbridge’s 645 mile Line 5 was originally conceived in 1953 the Michigan Public 
Service Commission (MPSC) approved plans for a 30” Pipeline (2 x 20” under the 
Straits) without any pump stations in Michigan and a capacity of 120,000 bbl/d.  MPSC 
Order No. D3903-53.1 dated March 31, 1953 and MPSC Order D-3903—53.2, dated 
May 29, 1953 allowed for the construction of this pipeline with up to four pump stations 
in Michigan and a capacity of 300,000 bbl/d.   
 
Through a series of fifteen MPSC orders culminating in MPSC Order U-8701 dated April 
14, 1987 the capacity of Line 5 was increased to over 500,000 bbl/d through the 
construction of additional pump stations.  MPSC documentation reveals that as many as 
19 pump stations in Michigan were proposed at differing times as required to operate 
Line 5 at more than four times the flow capacity intended without any pump stations.  
The historical record is not clear as far as which of these stations were actually 
constructed or constructed and later abandoned resulting in the current configuration of 
Line 5 with twelve pump stations in Michigan.  Table 1. lists these stations along with 
their approved maximum discharge pressures while Table 2. lists the pump stations that 
are mentioned in MPSC documentation but were not constructed or abandoned. 
 
Table 1.  Current List of Line 5 Pump Stations 

2015 Pump Stations Present Maximum Discharge Pressure, (psig)
Gogebic 633
Iron River 703

Rapid River 633
Manistique 701
Gould City 775
Naubinway 698
Mackinaw 701

Indian River 703
Lewiston 633

West Branch 642
Bay City 779

North Branch 701  
 

Table 2. List of Line 5 Pump Stations Abandoned or Not Constructed 
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Pump Stations Present Maximum Discharge Pressure, (psig)
Wakefield 534

Watersmeet 579
Arnold 498

Eagles Nest 602
Vanderbilt 607

Vassar 654
Brockway 614  

 
According to MPSC documentation it appears that the original construction of the non-
Straits sections of Line 5 used 30” pipe with varying wall thickness and strength 
specifications.  It is common to construct cross country pipelines using so called 
“telescoped” construction where pipe wall thickness is reduced as the distance from a 
pump station increases and pressure falls due to friction between the cargo and the 
walls of the pipe.  The fact that the non-Straits sections of Line 5 uses pipe with 9/32”, 
5/16”, 11/16” and 3/8” wall thickness at various locations suggests that Line 5 was 
constructed following usual practice and pipe with quite thin walls is used some places. 
 
When a pipeline like Line 5 is retrofitted with additional pump stations to increase 
capacity, each section between pump stations is treated as a separate pipeline segment 
with associated pressure limitations on each section.  Enbridge has followed this 
practice with Line 5 and all the pipe segments between the pump stations listed in Table 
1. has an individualized pressure restriction.  In the numerous MPSC orders regarding 
the changes necessary to increase the capacity of Line 5 from its original design of 
300,000 bbl/d to its current capacity of 540,000 bbl/d, Enbridge frequently states that 
the pressure limitations found in Table 1. do not exceed 65% of the calculated yield 
pressure for that pipe segment.  This is consistent with ASME B31.4 “Transportation 
Systems for Liquid Hydrocarbons and Other Liquids” which has the force of law 
regarding the design of oil pipelines.   ASME B 31.4 requires that the maximum 
pressure on a pipeline segment be no more than 72% of the system yield pressure 
which implies a design safety factor of 1.39.   
 
By choosing to operate its system at 65% of yield pressure instead of the 72% allowed 
under ASME B31.4, Enbridge has increased the safety factor on its system to 1.54.  
Even though Enbridge could transport more oil by operating its system at the maximum 
allowed by code it has chosen to add an allowance of 7% (72%-65%) to increase the 
safety of the system.  It is likely that this 7% allowance reflects a conservative rating for 
what is a very old pipe.  Considering this as a corrosion allowance would allow for a 7% 
wall thickness loss over the service life of the pipe while still complying with ASTM 
B31.4.  Thickness losses of more than 7% would put the non-Straits sections of Line 5 
out of compliance with B 31.4 and require repair or replacement of the affected pipe 
segment. 
 
In spite of the efforts of the Governor’s Task Force regarding Line 5, there is very little 
publicly available data regarding the internal and external corrosion of Line 5 over its 
current 62 year service life.  In a report titled Enbridge Energy Partners, Limited 
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Partnership, Operational Reliability Plan, Line 5 and Line 5 Straits of Mackinac Crossing 
(https://www.enbridgepartners.com/~/media/EepEeqMep/Site%20Documents/Shared%
20Content/Media%20Center/Enbridge_Line_5_Operational_Reliability_Plan.pdf?la=en) 
Enbridge presents data on average corrosion rates for Line 5.  Table 3. is taken from 
this 2014 Enbridge report.   
 
 
 
 
Table 3.  Enbridge Corrosion Data 

 
Table 3. compares the average corrosion rates for the non-Straits sections of Line 5 
with industry norms and concludes that the rates found for Line 5 are very low 
compared to the industry norms.  Although the rates reported by Enbridge are very low, 
Line 5 is very old and a calculation of the effect of these rates over time is warranted.   
 
Table 4. is an EXCEL spreadsheet that abstracts the data shown in Table 3. and 
compares the resultant wall thinning over 62 years of service with the wall thicknesses 
of the pipe used in Line 5. 
 
Table 4a.  Extrapolation of Average Corrosion Rate over Service Life 
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Lower Value Upper Value Average
Internal Corrosion Rate, (mm/yr) 0.018 0.046 0.032

External Corrosion Rate, (mm/yr) 0.038 0.068 0.053

Average Internal Corrosion Rate, (in/yr) 0.0013

Average External Corrosion Rate, (in/yr) 0.0021

Years in Service 62

Total Internal Corrosion over Service Life, (in) 0.078

Total External Corrosion over Service Life, (in) 0.129  
 
 
Table 4b.  Wall Thinning of Line 5 Pipe by Extrapolated Corrosion Rates 
 

Pipe Size
Wall 

Thickness

Average 
External 

Thickness 
Loss

Average 
Internal 

Thickness 
Loss

30" x 9/32 0.281 46% 28%
30" x 5/16 0.312 41% 25%

30" x 11/32 0.344 38% 23%
30" x3/8 0.375 34% 21%
30" x 1/2 0.500 26% 16%

30" x 11/16 0.687 19% 11%
20" x 7/8* 0.813 16% 10%  

* Straits sections of Line 5 have unique pressure restrictions and do not meet the 65% criteria. 
 
As can be seen from Table 4b., the 7% corrosion allowance used by Enbridge to 
establish safe working pressures on the non-Straits sections of Line 5 appears to have 
been exceeded by a significant margin over the 62 year life of Line 5.  This calculation 
results in the conclusion that, based on the only data available from Enbridge or other 
public sources, the pressure limits set by MPSC order in the past no longer comply with 
the requirements of ASTM B31.4 and should be re-considered based on a thorough 
examination of all data that exist regarding the current amounts of wall thinning due to 
corrosion on Line 5.   
 
A further consideration regarding appropriate safety factors and pressure limitations on 
Line 5 involves the nature of the cargos carried and real estate development that has 
occurred since 1953 when the line was constructed.  As much as 20% of the cargo 
carried by Line 5 is believed to be Natural Gas Liquids (NGL) which is a mixture of 
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ethane, propane and butane that exists as a gas at atmospheric pressure and 
temperature.  In the event of a rupture, NGL’s vaporize and present the fire and 
explosion hazard typically found associated with high pressure natural gas lines.  The 
fire and explosion hazard associated with gas pipelines has resulted in a separate 
section of the ASME Piping Code titled ASME B 31.8 “Gas Transmission and 
Distribution Piping systems.” 
 
ASME B31.8 requires gas transmission piping to use much higher design safety factors 
particularly where the pipes transit heavily habitated areas.  This is done because the 
risk of catastrophic explosion with resultant loss of life is much greater when a gas cloud 
forms after a pipeline rupture than it would be with an oil spill which primarily presents 
an ecological hazard.  Table 5. is abstracted from ASME B31.8 and presents the safety 
factors required under code for gas transmission lines in varying areas. 
 
Most of the route take by Line 5 covers rural territory and the safety factor for Class 1, 
Division 1 or 2 service would be applicable and is consistent with the safety factor 
required under ASTM B 31.4 as used for the design of Line 5.  However, some sections 
of Line 5 have had developed within the easement location and would meet the 
requirements of Class 3 or Class 4 service if Line 5 is considered as a gas transmission 
pipeline when carrying NGLs. 
 
Table 5.  ASME B31.8 Limitations for GAs pipelines in Populated Areas 
 

Table 841.114A,  Basic Design Factor, F

Location Class Design Factor, F Safety Factor
Location Class 1, Division 1 0.8 1.25
Location Class 1, Division 2 0.72 1.39
Location Class 2 0.6 1.67
Location Class 3 0.5 2.00
Location Class 4 0.4 2.50  

 
A good example of this kind of post construction development can be found where Line 
5 crosses the Indian River in Cheboygn County.  When Line 5 was constructed the area 
shown in Figure 1. was a marsh.  Now a canal subdivision and marina sit above Line 5. 
 
Figure 1.  Indian River Crossing of Line 5 Showing Post construction Development 
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It is possible to argue that when Line 5 carries NGLs it should legally be classified as an 
gas pipe line and ASME  B 31.8 safety factors should apply. The residents of the area 
shown in Figure 1. are at the same risk when Line 5 is transporting NGLs as they would 
be if it was a gas transmission line rated for Division 3 or Division 4 service.  The 
example shown in Figure 1. is one of many areas where development has encroached 
on the Line 5 right of way.  The question of whether the appropriate safety factors exist 
and Line 5 is in compliance with code should be carefully considered due to this kind of 
encroachment.  Regardless of the niceties of the ASME code, Line 5 presents all the 
hazards of a gas transmission line when carrying natural gas liquids or propane. 
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APPENDIX 2B 
 
 

Ed Timm, Ph.D. 
 
 

Regarding the Protective Coating and Support Requirements of Line 5. 
 
Effective corrosion protection and support are critical to the longevity of pipelines.  This 
fact was recognized by the State of Michigan when permission to build and operate Line 
5 was granted in 1953.  The following documents support this conclusion: 
 
1953 Easement Restrictions Regarding Corrosion Protection and Support 
 
     (8)  Cathodic protection shall be installed to prevent deterioration of the pipe 
  

(9)  All pipe shall be protected by asphalt primer coat, by inner wrap and outer wrap 
composed of glass fiber fabric material and one inch by four inch (1” x 4”) slats 
prior to installation. 

 
(10 ) The maximum span or length of pipe unsupported shall not exceed seventy-five       

(75) feet. 
 

1953 MPSC Order Regarding Corrosion Protection 
 
The entire pipe line will be properly cleaned,  primed, and coated with a single 
application of coal tar. The coating will be reinforced by a spiral wrap of glass material 
and covered by a spiral wrap of special glass outer wrap.  Penetrations will be made for 
cathodic protection. 
 
Engineering and Construction Considerations for the Mackinac Pipeline Company’s 
Crossing of the Straits of Mackinac” submitted by Mackinac Pipeline 
Company/Lakehead Pipeline Company to the Michigan Department of Conservation, 
January, 1953 
 
After coating with asphalt primer, fiberglass inner wrap and an asbestos felt outer wrap, 
and after attaching 1” x 4” wood slats to the full circumference of the pipe, it will be 
lowered onto a previously prepared “bed” on the floor of the Straits. 
 
 
While there is some inconsistency in these documents concerning the exact details of 
Line 5, the language regarding the coating system for the Straits sections of Line 5 as 
found in both the Easement and the Engineering report is consistent.  Because the 
unburied Straits sections of Line 5 rest on a prepared gravel bed and is not supported 
off the lake bottom, it is critical to the long term longevity of this line that there is a layer 
of wooden slats around the circumference of the line to prevent abrasion of the coal tar 
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water barrier coating.  Otherwise, the motions of the pipe as it shifts on its gravel bed 
due to temperature gradients, currents and internal pressure changes would cause 
water barrier coating failure due to mechanical abrasion. 
 
Recent underwater surveys by both Enbridge and the National Wildlife Federation 
reveal that the mandated slats are no longer in place.  At the time Line 5 was placed in 
the Straits, these slats were held in place by circumferential steel bands.  These bands 
appear to have rusted away and the slats they once secured are missing.  Figure 1. is a 
photo taken by the NWF that shows the rusted out circumferential bands and Figure 2. 
is a photo clipped from an Enbridge video that appears to show what remains of the 
slats the previously encircled the pipe. 

 
Figure 1.  Picture of Line 5 Taken by NWF that Erroneously Identifies Corroded 
Circumferential Bands as Broken Supports 
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Figure 2.  Frame Clipped from Enbridge Video Apparently Showing Detached Slats 
Because washouts caused by unforeseen currents in the Straits have left sections of 
the pipe unsupported in violation of seventy five foot requirement stated in the 1953 
easement, Enbridge has been retrofitting the Straits Sections of Line 5 with modern, 
screw anchor supports.  Enbridge Table 2. is a summary of these efforts. 
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As can be seen from this table, there has been a continuing effort since 1975 to comply 
with mandated support requirements.  This effort culminated in 2014 when a large 
number of supports were added and a table of all supports in place was submitted by 
Enbridge to the Attorney General in response to a query about the adequacy of support. 
This table can be found in the online report of the governor’s Pipeline Task Force in the 
following document.  Appendix_B4_493991_7.pdf.  By summing the lengths of the 
supported spans in this document and computing the distance between the burial exits 
of both segments of the Straits sections of Line 5, it can be shown that about: 

1.  The East span is supported off the lake bottom for a distance of 1.03 out of 2.1 
miles of unburied pipe, 
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2.   The West span is supported off the lake bottom for a distance of 1.02 out of 2.3 
miles of unburied pipe. 

 
Based on the numbers presented above, over 50% of the unburied sections of the 
Straits sections of Line 5 still rest directly on what remains of the bed prepared in 1953 
on the Lake Michigan bottom.  This part of Line 5 appears to have lost its abrasion 
resistant lagging of wooden slats due to corrosion of the circumferential retaining bands 
and is subject to abrasive attack on the coal tar water barrier coating.  This is a clear 
legal violation of the terms of the 1953 easement and is not something contemplated in 
the original design of Line 5.  Technically, it can be expected that the unburied, 
unsupported off the bottom sections of Line 5 are suspect for coating failure due to 
mechanical abrasion with resultant accelerated corrosion.   
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APPENDIX 2C 
 
 

Regarding Enbridge Line 5 Pump Station Reconfiguration and the Use of Drag 
Reducing Agents 

 
From March, 1953 when the MPSC granted permission to the Lakehead Pipeline 
Company to construct Line 5 through April, 1993 the MPSC issued about twenty five 
orders regarding the configuration of Line 5.  Pump stations were added, pressure 
limitations were changed, new valve stations were inserted and other mechanical 
details were modified during this period.  Following the April, 1993 MPSC order FOIA 
requests have not revealed any further MPSC orders until July, 2012 when Enbridge 
notified the MPSC that it intended to make changes to several pump stations along Line 
5.  This informal notification was followed by a notification of the changes made by 
Enbridge in June 2014.  No formal MPSC orders appear to have been issued regarding 
these changes or any other changes to Line 5 in the period from April, 1993 until June, 
2012.   
 
Line 5 was reconfigured from its original design through a series of MPSC orders 
culminating in MPSC Order U-8701 dated April 14, 1987 which finalized the maximum 
allowable discharge pressures at the nineteen pump stations listed below.   

1. Arnold 
2. Bay City 
3. Brockway 
4. Eagles Nest 
5. Gogebic 
6. Gould City 
7. Indian River 
8. Iron River 
9. Lewiston 
10. Mackinaw 
11. Manistique 
12. Naubinway 
13. North Branch 
14. Rapid River 
15. Vanderbilt 
16. Vassar 
17. Wakefield 
18. Watersmeet 
19. West Branch 

 
As of the current date, Enbridge documentation shows that there are a total of twelve 
operating pump stations in Michigan on Line 5.  The locations of the current pump 
stations are listed below. 

1. Gogebic 
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2. Iron River 
3. Rapid River 
4. Manistique 
5. Gould City 
6. Naubinway 
7. Mackinaw 
8. Indian River 
9. Lewiston 
10. West Branch 
11. Bay City 
12. North Branch 

  
 
As can be seen from comparing these lists, Enbridge appears to have abandoned six 
intermediate pump stations along Line 5.  This action has been taken while maintaining 
the flow capacity of Line 5 above 500,000 bbl/d and without raising pressure ratings.  
The manner in which this engineering feat was accomplished raises two questions. 
 

1.  What technical changes were made that allowed capacity to be maintained while 
removing six pump stations? 

2. Why aren’t there any MPSC orders documenting the reconfiguration of Line 5 in 
the period from 1993 through 2012? 

 
The answer to the first of these questions will be considered below while the answer to 
the second question is beyond the scope of this document and is legal in nature. 
 
After the 1972 OPEC oil embargo the petrochemical industry developed technology to 
maximize the flow capability of pipelines.  It was found that the injection of small 
quantities of certain long chain polymers could suppress boundary layer turbulence in 
pipeline flow resulting in a significant reduction in wall friction.  In controlled 
experiments, it was found that as little as 50 parts per million (ppm) of injected polymer 
could cut friction losses up to 80%.  This technology was enthusiastically adopted by the 
pipeline industry which resulted in the need for fewer pumping stations to achieve rated 
flow without increasing pressures.  These substances when used in pipelines are called 
drag reducing agents (DRAs). 
 
In a letter to the MPSC dated July 16, 2012 Enbridge notified the MPSC of a project to 
modify several Line 5 pump stations.  Quoting from this latter: “The scope of this 
project, referenced as Line 5 - DRA Project (“Project”), involves the installation of 
new, and replacement of existing, DRA (drag reducing agent) skids, including all 
valves and appurtenances, as described in more detail on Table No. 1 below. In 
addition, the Project involves making certain minor modifications to the header 
piping and pumping assemblies at Indian River and Bay City Station sites, and 
installing a spare meter run at the existing Marysville Station in Marysville, Michigan.” 
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As shown in the above table, Enbridge notified the MPSC that it plans to make changes 
to several pump stations primarily involving the addition of skid mounted units intended 
to inject drag reducing agents into Line 5.  The text of this letter makes it clear that 
some of these skid units are being moved from previous locations on Line 5.  An 
Enbridge letter dated June 5, 2014 confirms the completion of this construction project.  
These letters coupled with the 1993-2012 chronological gap in MPSC documentation 
raises several questions of procedure and substance. 
 

1.  The documentation gap mentioned above suggests either a loss of critical safety 
information regarding operation pressures and procedures on Line 5 or a change 
in MPSC procedures where the documentation of critical changes is either held 
in confidence or missing. 

 
2.  Very significant changes occurred in the 1993-2012 time frame including the 

apparent abandonment of six pump stations and the addition of many drag 
reducing polymer injection units.  No information is available regarding how these 
changes impacted Line 5 pressure profiles, compliance with ASME piping codes 
or other matters that affect Line 5 safety. 
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3. The use of drag reducing agents to reduce pumping losses in pipelines is a 
widely employed technology, however, it is not without risk.  These agents are 
usually long chain polymers which break down due to turbulent shear forces and 
lose their effectiveness.  This is why more agent must be added at intervals 
along the pipeline to maintain the reduced wall friction that makes these agents 
effective.  The use of drag reducing agents can have unintended consequences 
which affect operational reliability and safety.  Among these consequences are 
the following: 

 
a. DRA injection modifies the pressure profile along the length of the line.  This 

profile is usually a linear function of distance from the injection point but, 
because the DRA degrades along the length of the pipe, pressure profiles 
become non-linear and may exceed expected values. 

b. Failure of DRA injecting equipment can result in sudden pressure spikes 
resulting in unsafe pressures that exceed code and regulated pressure levels 
with subsequent possibility of pipe rupture.   

c. Because DRA’s are only effective at high flow rates or Reynolds numbers, 
initiating flow in a line containing DRAs can cause elevated pressures until 
flow is fully established.  This transition from flow rates where DRAs are 
ineffective to flow rates where DRAs are effective can cause flow instabilities 
and pressure spikes with unintended consequences. 

 
Because of the chronological gap in the MPSC record for Line 5, it is impossible to 
determine if Line 5 is being operated in compliance with MPSC orders and applicable 
codes.  Similarly, the use of DRAs in Line 5 seems to have been developed without 
Enbridge submitted engineering calculations and other descriptions that would have 
made it possible to address some of the issues mentioned above.  Because of these 
omissions coupled with the considerations raised in the previous briefs, the operating 
condition of Line 5 cannot be determined from the public record and it appears the 
MPSC is allowing Enbridge to operate Line 5 in ways that were not contemplated by the 
original designers and in ways that may present a greater hazard of rupture than was 
intended by the State of Michigan when it granted permission to construct this line. 
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APPENDIX 2D 
 
 

Quality Control and Interpretation of Pipeline In-Line-Inspection (ILI) 
 
 

Ed Timm, Ph.D. 
 
 
All aging steel pipelines are structurally degraded as a result of erosion, corrosion, 
cracking and mechanical damage.  The pipeline industry addresses this loss of 
structural integrity through inspection technology that attempts to determine the extent 
of this damage in conjunction with structural models that attempt to predict the effect of 
the damage on safe operation.  Since most pipelines are buried and covered with 
protective coating systems, external inspection is often impractical.  The pipeline 
industry relies on internal inspection technology in the form of instrumented pipeline 
“pigs” that are pushed through the pipe while recording data.  These instrumented pigs 
or “smart pigs” utilize mechanical, magnetic and ultrasonic sensors to measure the 
damage to the line and subsequently allow the calculation of the hazard presented by 
age related damage.  The areas of the pipe that are found by smart pigs to be 
compromised are called “features” and the use of in line inspection (ILI) technology to 
characterize these features enables the presumably safe operation of aging pipelines. 
 
As is usual in the process industries, pipeline in line inspection is the subject of 
numerous industry developed standards that describe best practices with the aim of 
producing reliable, reproducible and accurate measurements.  API 1163, In-Line 
Inspection Systems Qualification, and NACE SP0102, In-Line Inspection of Pipelines, 
are the cornerstone standards governing the in line inspection of pipelines.  These 
standards lay out in great detail how to conduct an in line inspection, generate 
appropriate documentation and verify the quality of the data produced.  These 
standards do not cover any aspect of the actual ILI technology used although they do 
cover how to determine how well the chosen inspection technology conforms to 
manufacturer’s specifications. Neither of these standards say anything about how ILI 
data is to be interpreted to verify the safety of the line. 
 
Raw ILI data is processed using proprietary computer applications to categorize and 
quantify the size of the various features detected by the ILI run.  Features are 
categorized as pits, trenches, cracks, crack colonies, overall metal loss, etc. and their 
locations and sizes are calculated.  The most severe of these features are then 
subjected to engineering analysis to calculate their probable risk of causing a rupture. 
Pipeline operators use this information to schedule repair or replacement of any pipe 
with features that exceed company criteria for risk of rupture.  Many ILI contractors offer 
a complete “pipeline integrity management program” that takes responsibility for 
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assuring the integrity of a line and the quality of the ILI data on which decisions are 
based.   
 
API 1163 provides a complete roadmap to the process of assuring the quality of ILI 
data.  An individual inspection run on a pipeline may be validated as either Level 1, 
Level 2 or Level 3 depending on the quality of both the documentation and the data.  A 
Level 1 validation means that the measuring instruments appear to have worked to 
manufacturer’s standards and the documentation meets minimal standards.  A Level 3 
validation requires very extensive documentation as well as testing to determine the 
accuracy and sensitivity of the instruments used.  Many complex statistical criteria are 
set forth in API 1163 to assure data quality from a Level 3 run.  Beyond these internal 
checks for data quality, API 1163 also recognizes the importance of using ILI data to 
locate significant features in the pipe wall then digging up the pipe and examining these 
features in detail.  The very best data is produced when the feature is actually cut out of 
the pipe and examined in a lab where is compared to the ILI data.  If the type, location 
and size of the features found in the metallurgical lab coincides with the information 
about them produced by the ILI run, the pipeline operater can have high confidence in 
the data and subsequent risk analysis. 
 
When a group of objects are measured with two different techniques, statisticians have 
a simple method of visually evaluating the quality of the data.  A plot that has the size of 
features determined by one measurement technique as a horizontal axis and the size of 
the same features as determined by a different technique as the vertical axis is called a 
scatter plot.  If the size of an individual feature is determined to be the same by both 
measuring techniques, the point will fall on an equiaxedb line.  Points on this line 
represent perfect agreement between measuring techniques and points off the line 
indicate the two techniques are giving different results.  Usually, the measurement 
technique considered most reliable is plotted on the horizontal axis. 
 
API 1163 incorporates the scatter plot method (so called because the data scatters 
around the line of perfect correlation) to quickly assess data quality.  In the ILI industry 
these plots are called “Unity Plots” because they attempt to unify the ILI data with the 
measurements produced by digging up the pipeline and physically inspecting the 
significant features.  An example of a unity plot is given in API 1163 as Figure C.1.  In 
this plot the size of a feature as a fraction of original pipe wall thickness as determined 
by physical inspection (the Ditch Depth (wt%)) is on the horizontal axis and the size of 
the feature as determined by the ILI instrumentation is plotted on the vertical axis (ILI 
Depth (wt %)).  The red line represents perfect correlation between the two measuring 
techniques, a condition that rarely happens.  Since each data point on a unity point is a 
result of both an ILI inspection run and costly excavation with subsequent physical 
inspection, unity plots are expensive to produce.  However, since hazardous features 
are repaired during the physical inspection process the overall cost to a pipeline 
operator is mostly in the form of documentation and analysis. 
 
In Figure C.1, all data points that fall above the red line are of features where the ILI 
instrumentation measured the feature to be bigger than it turned out to be on 
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examination.  Inversely, all data points that fall below the line are of features that turned 
out to be bigger than the ILI measurement.  While a certain amount of scatter will 
always exist when something is measured using two techniques, a unity plot that shows 
a lot of data lying far from the line of perfect correlation suggests problems with the 
overall data quality of the ILI run.  Data points far from the correlation line in the lower 
right corner of the unity plot are particularly undesirable because these are points where 
the ILI instrumentation has under-measured a feature by a large margin.  Under-
measurement means there are features that may well cause pipeline rupture in the 
future that are not examined for potential hazard and subsequent repair. 

 
Figure C.1 is a typical example of a unity plot for pit, trench or other thickness loss 
features but similar plots can be prepared for measurements of individual cracks and 
midwall crack colonies.   
 
When pipeline operators discuss In Line Inspection (ILI) and the resultant Integrity 
Management System (IMS) it is important to remember that all such activity is not equal.  
An IMS that relies on ILI data that is only validated to Level 1 or Level 2 may well not 
utilize data of high enough quality to assure pipeline safety.  Even an integrity 
management program that utilizes data validated to Level 3 will not be successful 
unless the data is analyzed in a way that critical flaws are detected and promptly 
repaired by the pipeline operator.  The critical flaw in Enbridge Line 6B was detected by 
numerous ILI runs according to PHMSA reports but it was not repaired because the 
models and criteria Enbridge used to trigger repair action were unrealistic.  Ultimately, 
ILI data should result in lines that are flawed beyond realistic repair being shut down 
and replaced. 
 

A-106



3-1 

APPENDIX _3 

FLOW Technical Advisory Team Line 5 Immediate Implementation 
and Action Plan for Enbridge Line 5 –

FLOW Science Advisory Team, August 31, 2015 

The MPPTF issued recommendations, if implemented through immediate action, will aid risk 
reduction, safety, and water, environmental, and protection of public property and communities 
for pipelines in Michigan (Michigan Petroleum Pipeline Task Force Report, July 20151) and the 
Enbridge Line 5 crossing at the Straits of Mackinac, in particular.  MPPTF was launched by 
Governor Snyder and led by Attorney General Bill Schuette and DEQ Director Dan Wyatt.  The 
report was a key MPPTF deliverable, and now the next step is to establish a high priority action 
plan to act promptly on the recommendations, especially those that are relevant or applicable 
to the completion of the specific recommendations for Enbridge Line 5. 

This paper presents background information for an action framework to implement the 
recommendations for Line  5.  Because of the high level of risk and high magnitude or 
unacceptable harm that the Enbridge Line 5 poses in and under the Mackinac Straits crossing 
segment, there are two basic categories of actions that need to implemented, in parallel, 
immediately: 

A. Convene, Conduct, and Complete the Alternatives Assessment  This will require 
involvement of multiple stakeholder groups and subject-matter experts.  Although 
the alternative assessment could take some time to complete from the initiation to 
the implementation of the best alternative to eliminate the risk of a crude oil spill in 
the Straits of Mackinac, it should be undertaken immediately.  

B. Immediately Impose and Implement Stringent Measures to Reduce the High Level 
Risk to a Temporary Lower Risk Pending Completion of the Alternatives 
Assessment and Implementation.  This requires temporary measures that can be 
immediately imposed and accomplished, including temporary halt or reduction of 
flow of crude oil through Line 5 under the Straits segment necessary to remove 
transport of oil in Straits from “Tier 1” or unacceptable risk of high magnitude of 
harm, additional monitoring, staging of emergency response resources and 
personnel at the Straits capable of responding to an approved scenario for a major 
release, assessment of credible worst case release scenario, review and 
establishment of adequate financial assurance to cover a worst-case release; note 
that the temporary measures for response capability, and financial insurance and 
assurances must be maintained until the alternative option for risk elimination is 
fully implemented. 

For convenience, the MPPTF recommendations are listed below in abbreviated form. As noted 
later in this Immediate Implementation Action Plan Report for Line 5 under the Straits of 

1 MPPTF Report 
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Mackinac, it should be noted that general recommendations 5, 9,11, 12, and 13 should be 
complied with in order to implement the specific Line 5 recommendations 1 through 4. 

  Straits Specific Recommendations 

1. Prohibit transportation of heavy crude oil

2. Independent risk analysis and adequate financial assurance

3. Independent and comprehensive alternatives analysis and assessment

4. Obtain all necessary additional information from Enbridge to implement MPPTF Recommendations

for Line 5.

  Statewide Recommendations for Petroleum Pipelines in Michigan 

5. (1) Coordinate mapping of existing pipelines

6. (2) Collaborate on emergency planning and spill response

7. (3) Coordinated emergency response training exercises and drills

8. (4) Regular consultation with federal Pipeline and Hazardous Materials Safety Administration

(PHMSA)

9. (5) Consider legislation on oil spill response plans, reporting and robust civil fines

10. (6) Evaluate a Hazardous Liquids Pipeline Safety Program

11. (7) Consider legislation to improve new petroleum pipeline siting process

12. (8) Consider an Executive Order creating a Pipeline Safety Advisory Committee

13. (9) Create a continuing Petroleum Pipeline Information website

1. High or Unacceptable Risk - The Situation That Exists Today

Substantial risks have been identified within the MPPTF Report and other sources that place it in 
a “Tier 1” or unacceptably high risk category.  Under these conditions standard protocol requires 
immediate action to (1) if possible reduce the risk below a so-called “Tier 1”2 category pending 
implementation of final action; (2) assess, decide, and implement final action to eliminate the 
high or unacceptable risk.  Accordingly, the following information is provided to understand the 
serious degree of risk and harm regarding the Line 5 segment under the Straits of Mackinac. 

Oil and Gas, transportation, and insurance industry and government practices define and 
manage “risk” as a function of “probability” and “consequences”  (risk = probability X 
consequences).  The MPPTF Report highlights the catastrophic consequences of a leak from a 
Line 5 failure at the Straits.  One component of risk, the probability of a leak or major failure is 
not addressed because Enbridge will not provide the MPPTF or stakeholders with adequate 
information to understand or determine the likelihood of a failure.  Broad, overly optimistic 
comments by Enbridge on Line 5 operations and mechanical integrity do not standup to basic 
scrutiny by scientific, engineering and pipeline experts.  Based on information that is available, 
such as other pipeline failures, assessments of failure modes and published probabilities, and 
pipeline integrity management programs, it is concluded that the probability that a single or 
combination of failure modes could lead to a leak in the Straits is a “Tier 1” risk and 

2
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unacceptably high.   This risk requires immediate temporary and long-term measures to 
eliminate this high unacceptable risk.  

Using the basic definition of “risk” as a function of “probability” and “consequences”  (risk = 
probability X consequences), qualitative and quantitative risk assessments typically categorize 
risks into 3 tier levels.  Required actions for the lowest risk, Tier 3 may include management 
procedures and close monitoring.  Required actions for Tier 2, the medium tier, require 
elimination or at least a reduction to Tier 3 within 2 years and if an immediate reduction cannot 
be achieved; temporary measures to reduce the level to a Tier 3 during the mitigation period are 
required. 

Industry actions for the highest risk level, Tier 1, which is the current risk level for Line 5 at 
Straits Crossing, require one of two options.    

Option 1: Immediately remove oil from transport through Line 5 in the Straits 
segment until the high unacceptable risk can be eliminated; or  

Option 2: Immediately identify and implement temporary measures to eliminate,  
impossible, and if no alternatives exist to eliminate the risk; then reduce 
the risk (consequences, probability) until a permanent solution that  
eliminates the unacceptable risk is identified and in place.  It should be  
noted as a matter of precaution, that temporary measures are typically  
not as effective as permanent measures, and are often based on  
monitoring and procedures that only temporarily mitigate the risk, but 
do not eliminate the unacceptable risk using inherently safe options or 
solutions.  Approved temporary measures “buy time” for the Operator  
during the study, engineering and implementation periods for a 
permanent risk reduction solution. 

Based on current information and the above, at present time, Option 2 is recommended as an 
approach for Line 5 under the Straits, unless at any time in the near future evidence indicates 
that the temporary measures are failing, insufficient, or there are additional or newly identified 
risks that render Option 2 no longer viable to mitigate risks to an acceptable level.  In such 
event, Option 1, shutdown of the flow of oil under the Straits segment of Line 5, should be 
implemented immediately.  Generally recognized risk management practice is to identify and 
reduce the current Tier 1 risk to a Tier 3 through the implementation of temporary measures.  In 
other words, temporary mitigation to Tier 3 risks is not an acceptable final option, but is allowed 
if it reasonably can reduce risks from Tier 1 risks until a final option or solution is identified and 
implemented. 

2. Immediate Action Plan to Implement Task Force
Recommendations and Eliminate Unacceptably High Risk for
Line 5

A.  Alternatives Assessment 
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A key MPPTF recommendation is to conduct Alternatives Assessment, Recommendation # 31.  
An Alternatives Assessment or an “analysis of alternatives” is used to identify, analyze and 
develop options for risk elimination or reduction.  The approach is used to address a wide range  
of issues including private and government sector infrastructure, facilities, environmental 
protection, protection of public health, safety, property and communities, and establishment of 
sustainability projects.  The purpose of an Alternatives Assessment is to move beyond the 
justification of a single alternative, in this case the existing Line 5 Straits Crossing, which 
continues the underlying conditions and circumstances that result in a high risk category, to an 
exploration of multiple options to establish the best possible option in a rational defensible 
manner, which considers all stakeholder requirements for risk, uncertainty, and citizen, 
environmental, public safety, and public and private property protections.  

The Alternatives Assessment will address or require information from several of the MPPTF 
recommendations, including Straits specific Line 5 recommendations 3 and 4, and statewide 
recommendations 5, 9, 11, 12, and 13.  To identify and analyze possible options, work groups 
must be established and composed of stakeholders, qualified and independent subject matter 
experts, government and industry and company personnel.  The assessment would identify all 
feasible alternatives, such as continued use of Line 5, other interstate and/or Canadian 
pipelines, different shipping modes, restriction of transportation to low environmental impact 
petroleum materials (NGL’s or other lower risk products only), continuation of current 
operations and etc.  After evaluation of this list of alternatives, a shorter-list of alternatives is 
developed; this short list is they evaluated, studied and analyzed in-depth analysis for feasibility, 
prudence, safety, health, and impacts on water and natural resources, environmental impact, 
communities, private and public property, infrastructures, facilities, services, and private and 
public property and their public and private uses, including commercial and recreational.  

Based on the high Tier 3 or unacceptable risk of the Line 5 segment under the Straits, the state 
should establish immediately, not later than 90 days, an qualified independent board to identify 
and implement the Alternatives Assessment; the board should be charged with completion of its 
task as soon as reasonably appropriate, but not later than customary time frames for the risks 
and circumstances.  On completion of the Alternatives Assessment, the alternative identified 
that eliminates or substantially reduces the unacceptable risk should be implemented. 

Because an Alternatives Assessment also require independent risk analysis, including worse-case 
scenarios, and additional information from Enbridge or others, those recommendations, such as 
MPPTF specific recommendation 1 and 3, and state-wide recommendations 5, 9. 11, 12, 13 
should be implemented simultaneously with the establishment of the Alternatives Assessment.  
The information and results should be provided to the Alternatives Assessment board.  

As noted above and described in section B below, all required interim or temporary measures 
that are required to reduce the risk below a Tier 1 risk should me immediately identified, 
implemented, and in place pending completion of the Alternatives Assessment process. 

A simplified process diagram for an Alternatives Assessment is presented in the attached 
Appendix C. 
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B. Immediate Identification and Implementation of Temporary 
Measures 

Actions to reduce the existing Tier 1 risk at the Straits to at least a temporary Tier 3 level during 
the period when the alterative assessment is completed and a permanent solution identified 
and implemented are mandatory and normal industry practice.  Specific temporary actions can 
be categorized as follows: 

1. Limit the petroleum mix transported to lower environmental impact materials;
2. Establish safer operating conditions and set limitations;
3. Determine credible release scenarios for monitoring and emergency response;
4. Establish continuous monitoring for leaks and pipeline damage; and
5. Put in place a strong, local emergency response capability

1. Limit the petroleum mix transported to lower environmental impact materials 3

Straits Specific Recommendation # 1 in The MPPTF Report prevents the shipment of heavy crude 
oil through Line 5.   This action will prevent the shipment of the heavy tar sands and diluted 
bitumen grades of crude oil which are not currently transported in Line 5 and which Enbridge 
had previously stated that they have no plans for. 

Currently, Line 5 transports natural gas liquids and crude oil.    Restricting or limiting the 
petroleum mix to NGL’s only would reduce unacceptable risk of harm and damage to a Tier 3 
risk.  NGL’s if released at the Straits would evaporate or could be burned off the water-surface; 
shoreline and subsurface damage would be lower compared to a crude oil release.  A safety risk 
would obviously still exist and be subject to all required and the other additional temporary 
measures. 

2. Establish safer operating conditions and set limitations4

Several physical changes (installation of new pumps, valves, control systems and etc.) and 
operating condition changes (flow rate, pressure, temperature and etc.) have been made over 
the years upstream and downstream from Line 5 Straits Crossing.   Current operations should be 
returned to conditions close to the less severe original design conditions to lower the risk for 
pipeline failure.  The physical and operating changes implemented since Line 5 was installed can 
then be evaluated for risk and compliance to all management-of-change, notification and 
permitting requirements.  

3. Determine credible release scenarios for monitoring and emergency response

3 Ed Timm reference 
4   Ed Timm reference 
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There are at least 2 basic release cases to consider for safety, environmental, community, public 
and private property and uses protections and response.  Detailed, vetted and preferably state 
regulatory or otherwise legally and scientifically recognized scenarios should be developed for:  

a) Releases (leaks) below the detection threshold for the pipeline leak detection system
and operating procedures5 

b) A “credible worst-case scenario” release from an accident, system failure or natural
disaster 

Recognized good engineering and emergency response practices for safety and environmental 
protection address the impact of events that can occur below the detection limits or accuracy of 
measurement, material balance and control systems.   Typical measurement system accuracy 
for process and pipeline systems is +/- 1.0% to 1.5% of total flow.  Given a daily Line 5 flow rate 
23 million gallons, this could result in an undetected leak of 230,000 to 345,000 gallons per day. 
Environmental impact evaluations or assessments use 90 days or less as the period from leak 
initiation to eventual detection by the operator or a citizen.  Discovery is often finding the 
presence of the spill on the shoreline of a lake or river.  For the Straits, the winter ice cover and 
the absence of people along shorelines increases the probability that a leak below the system 
detection threshold could occur over a long time period.     

An approved “credible worst-case scenario” (WCS) is essential information used in developing 
emergency response plans and putting resources in place.  Current regulatory requirements for 
calculating a pipeline WCS are inadequate compared to EPA regulations for the refinery and 
chemical process industries.  Several recent pipeline failures and releases are evidence that the 
failures greatly exceeded the planning scenarios, response plans and resources that were put in 
place by the pipeline operators.  After investigation and corrective actions, the operators return 
to unrealistic worst-case scenarios, resulting in continued under estimation of planning and 
response requirements.   

Using the release scenarios, the overall objective is then to minimize time lags.   These time lags 
are: 

“Detection time”, the time from leak initiation to detection and initiation of response can be 
potentially long for leaks that are below the system detection threshold.  Detection typically 
results from citizen reports on safety concerns or observation of environmental damage.    For 
large spills, detection time is affected by Operator confidence in instrument and control systems 
and management, decision-making procedures.   

5 Gary Street reference 

Leak 
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Detection  & 
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Response 

Team on-Site 
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Time 
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“Response time”, starts when the alarm is sounded and the necessary resources arrive on-the-
scene.  Obviously, the more remote the incident is from resources, resource availability and 
required type all affect the response time.  

“Mitigation time” covers the time to stop the leak and complete the cleanup protocol.  Oil spill 
cleanup depends on the composition of the material released, resources available, geography 
and terrain, on-shore, offshore and weather conditions.  Time to cleanup can range from 
months to years and the results are often superficial and ineffective in rough terrain and 
offshore areas.    

“Nature’s time” is the period required for natural processes to decompose the petroleum 
products and for the environment to recover.   This period can be generations long in areas such 
as Northern Michigan where temperatures and biological activity to degrade residual crude oil is 
very low greatly extending the recovery time.    

4. Establish continuous monitoring for leaks and pipeline damage

Normal industry practice, operating company senior management, regulatory agencies and 
stakeholders demand the implementation of temporary measures to reduce a Tier 1 risk to an 
interim acceptable level until a permanent solution is in place.  “Business as usual” or cursory 
actions are not acceptable for a Tier 1 risk.   Immediate interim actions need to be identified 
based on input from stakeholders; Enbridge, regulators and these actions should be approved, 
verified and routinely audited by the State.     

Examples of measures that should be implemented include but are not limited to the following 
with the objective of reducing the critical “detection time” and as an additional layer-of-
protection for existing detection system deficiencies:  

 Increased oversight of control room operations specifically for Line 5, implement more
effective, rapid, fail-safe decision-making processes

 Regulatory agency approved and audited maintenance integrity, calibration and
management-of-change processes for Line 5 leak detection and emergency operation
equipment (instrumentation, values, back-up electrical systems and etc.).  In other words,
implement “general duty” requirements as practiced by operators of high hazard processes
such as under the Clean Air Act

 Implement daily physical-manual, on-the-scene shoreline and offshore inspections for
evidence of spills in high probability areas as determined by modeling and stakeholder
input

 Implement weekly physical-manual inspections for evidence of spills in the lower
probability areas

 Physical shoreline and offshore inspection during winter conditions meeting daily and
weekly requirements as noted above using special inspection processes for ice cover
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 Increase underwater inspections (weekly/monthly) using remote-operated vehicles
(CCTV/video) to detect Line 5 anomalies, damage, leaks and etc. to reduce the time from
leak initiation to detection

 Issue quarterly updates on all near misses, anomalies, shutdown system activations, and
challenges to the safety systems and actual incidents to appropriate Michigan regulatory
agencies.   This may not be required by current law but would be appropriate for an
operator with a Tier 1 risk.

5. Put in place a strong, local emergency response capability

The MPPTF Report provides excellent comments and recommendations on information sharing, 
emergency planning and response.   The large drill scheduled for September 2015 at the Straits 
is a very important element for protection of the Great Lakes.   But it is also important to 
recognize that emergency response is used when a large spill has already occurred and in most 
cases, the response is limited in effectiveness in preventing widespread environmental damage.   

 Extensive planning has occurred with Enbridge, the US Coast Guard, contractors and
public sector response agencies for the September 2015 drill based on news reports.  As
detailed public information is generally not available, subject matter experts from other
stakeholder and environmental groups are not in a position to provide input to the drill.
It will be important for these stakeholder groups to have access to the information
from the “drill hot-wash” and final conclusions to enable them to participate in
developing recommendations for improvement.

 For effective response planning, resource allocation and public awareness and
approval, it is vital that realistic, credible worst-case scenarios be defined and the
alignment and effectiveness of the emergency response plans analyzed and adjusted.

 Defining the different spill scenarios that need to be addressed and aligning and
effective response plan for each scenario is vitally important.  The public should also
have information on the maximum response capability and the effectiveness in
attacking the “credible worst-case scenario” release.   This is a very important scenario
that needs to be communicated, understood and available for comment by all
stakeholders.   Current regulatory requirements allow pipeline operators to calculate
worst-case scenarios using their assumptions which take “mitigation credit” for the
functioning of instrumentation, control and mechanical systems and procedures that
are not 100% reliable and subject to single mode and common cause failures.
Essentially, pipeline operators use “best case” reaction scenarios for planning and public
relations and not worst-case.  This approach is not allowed for other industrial sectors
managing hazardous operations and several recent major spills greatly exceeded the
previously publically available information on the worst-case scenarios.

 A specific integrated contingency plan (ICP) should be developed for Line 5 in the
Strait area and made available in an un-redacted version.   The Enbridge ICP covers the
“Superior Region” and appears to meet regulatory requirements but it is not specific
enough, or easily analyzed or useful due to the redaction of detailed information and
the shear scope and coverage of the ICP.   ICP information for other hazardous
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industries is available to the public when it is required for emergency planning and the 
information is not redacted when required to be made available under citizen and 
community right-to-know rules.   Security specific information can be redacted when 
required by regulation and vetted as appropriate by the Federal agencies.   The 
extensive redaction of the Enbridge ICP is not a normal industry practice and may 
violate regulatory processes.      

 Because Line 5 at the Straits is a Tier 1 Risk – extensive emergency response capability
should be in place, locally for immediate response.  “Business as usual” in the Straits
Crossing and management using a “regional ICP” for a Tier 1 risk not a normal or
recommended practice.   Extra-ordinary response resources, equipment and personnel
should be continuously in place at the Straits as an interim risk reduction measure until
the permanent solution defined by the Alternative Assessment is fully implemented.

 In the future, full exercises should be required at the Straits not less than every 18
months as defined in US Coast Guard regulations for high hazard operations.
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Alternatives Assessment Process 

Alternatives Assessment Process RJK.pptx 

       Stakeholder Overview Meeting   
Panel presentations and Q&A 
Hear public concerns and explain the Alternatives Assessment approach 

            Planning Meeting 
Steering Team & Assessment Coordination Team 
Define objectives, key players, consultant/facilitators, master time schedule 

    Prepare for Alternatives Assessment 
Steering Team, Assessment Coordination Team, Consultant 
Discuss process, key players, brainstorming & evaluation approach, schedule 

Workgroup 1 Workgroup 2 Workgroup …. Workgroup 3 

Alternatives Assessment Workshop 3 
Evaluate and prioritize alternatives  

Prepare, Issue Findings and Recommendations 

            Alternatives Assessment Workshop 1 
Kick-off & identification of all Alternatives 
Launch Workgroups to develop details on Alternatives – use a defined process 
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Appendix 3-B 

Excerpt from MPPTF Final Report - July 2015 

Attorney General Bill Schuette and DEQ Director Dan Wyant 

Specific Recommendations regarding the Straits Pipelines 

1. Prevent the transportation of heavy crude oil through the Straits Pipelines.

2. Require an independent risk analysis and adequate financial assurance for the Straits

Pipelines.

3. Require an independent analysis of alternatives to the existing Straits Pipelines.

4. Obtain additional information from Enbridge relating to the Straits Pipelines.

Statewide Recommendations 

1. Coordinate mapping of existing pipelines among state agencies.

2. Ensure that state agencies collaborate on emergency planning and spill response.

3. Ensure coordinated emergency response training exercises and drills.

4. Ensure regular state consultation with the federal Pipeline and Hazardous Materials

Safety Administration (PHMSA) on hazardous liquid (including petroleum) pipelines.

5. Consider legislation requiring state review and approval of oil spill response plans,

improved spill reporting, and more robust civil fines.

6. Evaluate whether to establish a Hazardous Liquids Pipeline Safety Program in Michigan.

7. Consider legislation or rulemaking to improve siting process for new petroleum pipelines.

8. Consider issuing an Executive Order creating an Advisory Committee on Pipeline Safety.

9. Create a continuing Petroleum Pipeline Information website.
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A SCIENTIFIC AND LEGAL POLICY FOLLOW-UP REPORT ON 

CRUDE OIL PIPELINES IN THE GREAT LAKES
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Regarding the Design and Condition 
of Enbridge Energy Partners Line 5 

and Straits of Mackinac Crossing 

Edward E. Timm, PhD, PE 
Harbor Springs, Michigan 

EdTimm@gmail.com     231-526-7159 
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Edward E. Timm, PhD, PE 
• BS, MS, PhD in Chemical Engineering from University of

Michigan
• Licensed Professional Engineer, Michigan
• Retired as Senior Scientist, The Dow Chemical Company after

27 years
• 26 US Patents
• Expertise in all areas of chemical

engineering with an emphasis on
innovation, design, troubleshooting
and new business analysis

• Hands on experience with most
petrochemical and refinery processes

• Last years of Dow career devoted to
Environmental Operations and cleanup
technology
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Sources of Information 

Enbridge Energy Partners Limited, Operational Reliability Plan, 
Line 5 and Line 5 Straits of Mackinac Crossing,  Issued 2014 

Michigan Public Service Commission, Opinion and Order D-3903-53 1, 
Issued march 31, 1953 

Michigan Conservation Commission, Straits of Mackinaw Pipeline 
Easement to Lakehead Pipeline Company, April 23, 1953 

“Engineering and Construction Considerations for the Mackinac Pipeline 
Company’s Crossing of the Straits of Mackinac” and “Report on the Structural 
Analysis of the Subaqueous Crossing of the Mackinac Straits,” submitted by 
Mackinac Pipeline Company/Lakehead Pipeline Company to the Michigan 
Department of Conservation, January, 1953 

Openly published Enbridge documentation 

Information obtained by FLOW from the State of Michigan under FOIA 

Numerous technical publications, both current and those available in 1953 
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Pipeline Failures Since 2010 
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Enbridge Pipeline Partners Limited 
Pipeline System 
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Enbridge Line 5, Michigan Route and Pump Stations 
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Where and What Does Line 5 Transport? 

1953 Easement and MPSC Order Do Not Restrict Line 5 Cargo 

A-126



E. E. Timm     7/31/15  Charlevoix Version 4-9 

Rapid River Pump Station and LPG Extraction Facility 
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Enbridge Energy Limited Partners Line 5 
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MPSC Order D-309-53.1 of 3/21/1953 Excerpts 

“Lakehead Pipeline Company, Inc. is a common carrier for the transportation of oil and 
petroleum in interstate and foreign commerce.  

Pipeline to transport oil from Redwater Area, Calgary, Alberta 

No pumping stations to be built in 1953 but in the future there may be stations at: 
Watersmeet, Gegobic County, 
Gulliver, Schoolcraft County, 
Indian River, Cheboygan County, 
Bay City, Bay County. 

The capacity of the line with no pumping stations in Michigan will be 120,000 barrels/day  
and when all of the four pumping stations are completed and in operation the capacity will 
be 300,000 barrels/day.”* 

• As of 2012 Line 5 was rated at 490,000 barrels/day using 12 pump stations.  How and when the
capacity was raised to this level from the design level of 300,000 is not currently known.

• In 2013 the capacity of Line 5 was raised to 540,000 barrels/day and the pump stations
were extensively upgraded.  Line 5 is now operating at 80% higher flow than design.
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The Straits of Mackinac 
A Difficult Crossing 
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Straits of Mackinac 
Two Oil Pipelines, Two Natural Gas Pipelines, Two + Cable Crossings 
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Naubinway Pump Station 
35 Miles to St Ignace 
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Mackinaw City Pump Station 
48 Miles to Wolverine 
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Wolverine Pump Station 
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Bottomlands of the Straits of Mackinaw 

220 Feet 

Depth Scale is  
Magnified 43 Times 
Compared to Length 
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Pipeline Location Chart from 1953 Easement 
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Pipeline Design Considerations 

PG&E San Bruno Gas Pipeline Failure  -  Eight Dead 

In January 2011, federal investigators reported that they found numerous defective welds in the pipeline.  
The thickness of the pipe varied, and some welds did not penetrate the pipes completely.  
As PG&E increased the pressure in the pipes to meet growing energy demand, the defective welds were further 
weakened until their failure. As the pipeline was installed in 1956, modern testing methods such as X-rays were  
not available to detect the problem at that time.  (Incorrect regarding X-ray availability, ET) 
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Stresses in a Pipe Caused by Internal Pressure 

Fluid 
Pressure 
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Weight of Pipe and Contents 

Tensile Stress 

Compressive Stress 

Bending Stress in a Supported Pipeline 
Due to Weight of Pipe and Contents 

Tensile Stress on Bottom and Compressive Stress on Top between Supports 
Compressive Stress on Bottom and Tensile Stress on Top at Supports 

1953 Easement Support Requirement 

(10) The maximum span or length of pipe unsupported shall not exceed 
 seventy-five (75) feet. 
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1953 Easement Restriction 
(12) The maximum carbon content of the steel from which the pipe is manufactured 
shall not be in excess of 0.247 percent 

Iron and Carbon = Steel 
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Mechanical Properties of Low Carbon Steel 
Stress Strain Plot 
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Hoop Stress, Longitudinal Stress and Bending Stress 
are Combined to Give the Maximum Principal Stress 

The Yield Strength of the Steel Divided by the Maximum Principal Stress 
is the Safety Factor 

The Safety Factor Used depends on the Details of the Pipeline Construction 
and the Risk Associated with Catastrophic Failure 

The Design Process is Iterative Until Operational Requirements 
 are Met Without the Maximum Principal Stress Exceeding 

 the Yield Stress Multiplied by the Safety Factor 

Economics are Always a Important! 

Design of a Pipeline for Adequate Strength 
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Line 5 Piping Specifications from Enbridge OR Report 
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Line 5 Piping Specifications and Telescoped Pipeline Construction 

If Line 5 was constructed with telescoped construction and new pump stations were added later 

has this caused sections of the pipe to be overpressured? 

A-145



E. E. Timm     7/31/15  Charlevoix Version 4-28 

Arc Welded Marine Structures 

Shipping demands of World War Two led to the development of arc welding  for the rapid 
production of large marine structures 

Lack of understanding of steel properties, weld metallurgy, stress concentration and residual 
stress led to the failure of many large marine structures 

Constructed November, 1942 and failed 
structurally in January, 1943. 

Cause of failure is still discussed 
Service life = 1 month 

Constructed in 1957 and failed structurally 
in November, 1975. 

Cause of failure is still discussed 
Service life = 18 years 
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Pipeline Welding 

Pipeline Girth Weld Showing Completed Root Pass 
and Details of Second Pass 
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Welding Metallurgy 
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Why Pipelines Fail 
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PHMSHA Data on Cause of Significant Pipeline Failures 

60% of failures are caused by corrosion, mechanical failure or mis-operation. 
All these causes are under the control of the pipeline operator. 
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Erosion and Corrosion 
Overstress and Cracking 

Erosion is material loss due to abrasive particulates in the cargo 

Corrosion is material degradation caused by chemical reactions 

Inside and outside of pipelines must be considered separately 

Cracks can form in the bulk of the pipeline wall too. 

In low carbon steel pipelines the primary corrosion product is rust 

Failure usually results when a crack formed by either wall thinning 
or stress corrosion cracking reaches a critical size for the existing stress 
and propagates 

Mis-operation can always blow up a pipeline. 
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The Combination of Stress and a Corrosive Environment Can Cause Cracking 

Stress corrosion cracking is the most common cause of pipeline failure 

Control of SCC requires careful selection of material and protection of that material from 
the corrosive environment 

The Straits section of line 5 is made from low carbon steel because it is not particularly susceptible 
to SCC compared to higher strength steels. 

Even low carbon steel can have SCC problems when Hydrogen Sulfide is present. 
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Enbridge Line 6B Failure 

“(Richard) Kuprewicz has seen this problem before.  He researched the US federal investigation into the  
Kalamazoo, Michigan dilbit spill – the largest onshore oil spill in US history on behalf of various concerned parties.  
The disbondment of PE-tape on Enbridge’s Line 6B pipeline and subsequent SCC on the pipe caused the rupture.” 

Failure in the heat affected zone of the longitudinal seam weld. 
Crack initiated by stress and corrosion  (SCC) due to coating failure 
The crack ran nearly ten feet before enough stress was relieved to stop it 
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Bridger Pipeline Yellowstone River Spill 
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Enbridge St Ignace Valve Station, Looking West 
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1953 Easement Restrictions for Straits 

(2)  Minimum testing specifications of the twenty inch (20”) OD pipelines 
shall not be less than the following: 

Shop Test 1,700 pounds per square inch gauge 
Assembly Test 1,500 pounds per square inch gauge 
Installation Test 1,200 pounds per square inch gauge 
Operating Pressure    600 pounds per square inch gauge 

1953 Restrictions on Line 5 Operating Pressure 

Pipe Specification Minimum Mill Test 
Pressure, (psi) 

Maximum Working 
Pressure, (psi) 

30’ OD x ½ “ Wall 1242 894 
30” OD x 3/8” Wall 965 695 

30” OD x 11/32” Wall 878 632 
30” OD x 5/16” Wall 790 570 
30” OD x 7/16” Wall 1097 790 
20” OD x 0.813 Wall 1700 1200 

1953 MPSC Order for All of Line 5 

Pipe line to be designed for a working pressure of 500-550 psi except at the Superior pump station 
discharge where it is limited to 700 psi until station 2 is put into operation. 

The capacity of the line with no pumping stations in Michigan will be 120,000 barrels/day and  
when all the Michigan pumping stations are completed and in operation the capacity will be  
300,000 barrels/day.  (Currently approved for 540,000 barrels/day in 2013, 80% Over Original Design) 
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Reliability of Line 5 Straits Crossing…the Stress due to Pressure 

Summary of Pressure Calculations for Line 5

Oil Temperature On Land, (F) = 50
Oil Temperature Underwater, (F) = 41

Synthetic 
Light Oil 
(CNS)

Light Sour 
Blend (LSB)

Mixed Blend 
Sour (SO)

Diluted 
Bitumen 
(AWB)

API Gravity = 34.8 38.0 31.1 21.7

Flow Rate, (barrels/day) = 540000 540000 540000 540000

Pressure at Discharge of Naubinway Pump Station Discharge = 473 485 652 1207

Pressure at St Ignace Valve Station = 167 171 219 303

Pressure at Straits Deep = 237 239 276 417

Pressure at Mackinaw City Valve Station = 44 44 48 62

Pressure at Mackinaw City Pump Station Inlet = 30 30 30 30

Static Head at Straits Deep without Flow = 136 134 139 148

Ambient Pressure at Straits Deep with Flow = 120 122 159 300

Pump Station Power, (Hydraulic Horsepower), = 6396 5016 6284 12984

Pipeline Cargo

Pressure in PSI
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Summary of non-Isothermal Pressure Calculations for Line 5 with Drag Reduction

Pipeline Cargo

Diluted 
Bitumen 
(AWB)

API Gravity = 21.7

Flow Rate, (barrels/day) = 540000

Soil Temperature, (F) = 42

Water Temperature, (F) = 42

Temperature at Naubinway Pump Station Discharge, (F) = 200

Temperature at Mackinaw City Pump Station Inlet, (F) = 189.9

Straits Onshore
Drag Reducing Agent Efficiency, (% Friction Reduction) = 25% 25%

Pressure in PSI

Pressure at Discharge of Naubinway Pump Station = 583

Pressure at St Ignace Valve Station = 166

Pressure at Straits Deep = 232

Pressure at Mackinaw City Valve Station = 49

Pressure at Mackinaw City Pump Station Inlet = 30

Static Head at Straits Deep without Flow = 148

Pump Station Power, (Hydraulic Horsepower) = 5129

Can line 5 transport DILBIT? 
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“Washout” of Underwater Pipelines 
In areas of strong currents, pipelines laid on the bottom can be undercut or 
“washed out” resulting in unsupported spans 

Unsupported Section of Line 5 
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Line 5 Biological Fouling 
Pipeline designers did not contemplate the fouling that came with the introduction of 
invasive species thought the St Lawrence Seaway which opened in 1959 

Is the weight added to line 5 by fouling and cargo changes significant? 
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Reliability of Line 5 Straits Crossing…the Stress due to Gravity 
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Support Spacing, (feet) 

NG Liquids, Unfouled

Light Crude, 2" Fouling

DILBIT, 4" Fouling

Design Stress as per Agreement with 
Michigan Conservation Department 
600 psi Max, 75 foot Support Spacing 

Safety Factor of 1.0 is Certain Failure 

Safety Factor Required 
for Class 4 Service in 
ASME B31.8 (2003) 
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Line 5 Supports 

Enbridge Operational Reliability Plan Report 2014 
“Federal regulation requires that underwater laterals such as the Straits pipelines be inspected every five years. Enbridge instead 
chose a more conservative, voluntary inspection cycle of two years. During our regular two-year underwater inspections, if we  
should find any washout of existing earthen supports, we install new, screw anchor pipe supports at the affected location(s),  
ensuring a permanent support solution. The maximum spans we have discovered in the last ten years are approximately 90 feet,  
or about 64 percent of the maximum safe span distance. As a result of the support installation program that ended in 2012,  
Enbridge achieved an average span length of less than 75 feet, or a “two times” safety factor. With the additional anchors to be 
 installed in 2014 and the existing supports, the average span distance will drop to less than 50 feet or, on average, a  
“three times” safety margin. This safety margin is reflective of the environmental importance of this significant water crossing.” 

Enbridge Work Permits Reveal Unsupported Spans of ca. 140 Feet in the Past 

Gravel Bed Support 
Veolia Screw Anchor Support 
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Enbridge History of ROV Inspections and Support Additions 

Total of 106 Supports Added by 2012 
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Enbridge Span Information Supplied to Michigan Attorney General 11/19/14 
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Discrete Supports Have One Disadvantage 
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“GEI did not find literature which reported increased bacterial loads on pipes or 
increase in corrosion rates due to higher bacterial loads. “ 

“It is GEI’s professional opinion based on the literature and examination of these 
mussels that this relatively thin layering of mussels over the pipe beneath the 
Straits of Mackinaw result in negligible additional load on the pipe should have 
no adverse impact on the pipe. “ 

Effect of Mussel Encrustation on Line 5 

ET Conclusions Regarding GEI Mussel Encrustation Report 
• Report does not contain useful engineering information such as the wet density

of the mussels or an estimate of their volume or information on their growth rate
• Report does not address the corrosive environment produced in the mussel colony
• GEI Consultants focused on biology and no stress calculations were done
• Where did Enbridge get that piece of pipe?........(No chain of custody info)

US Army Corps of Engineers Zebra Mussel Control Handbook for Facility Operators 
“When a thick layer of zebra mussels covers a metallic surface, it can cause anoxia  
and pH reduction, exacerbating corrosion rates.” 
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Excessive Curvature and Pipe Bending in Pipe Laying Operations 
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Bending Stress as a Function of Pipe Curvature 

Sb= (Es*r)/R 
where Sb = bending stress 

Es  = Youngs modulus for steel 

r = Pipe Radius

R = radius of curvature of pipeline

Young's Modulus for Steel, (psi) = 2.90E+07

Pipe Radius (ft) = 0.83

Radius of Curvature, (ft) = 2050

Calculated Bending Stress, (psi) = 1.18E+04

Calculated Bending Stress, (% Yield) = 34%

1953 Easement Restriction 
(4) The minimum curvature of any section of pipe shall be no less than 
two thousand and fifty (2,050) foot radius. 
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Conclusions Regarding Line 5 Stresses 

The restrictions in the 1953 easement led to a very conservative and safe design for the Straits 
crossing of line 5 but my calculations show that the 1953 MPSC Order may have been 
superseded regarding the 500-550 psi maximum pressure limit. 

The 600 psi maximum pressure restriction in the easement  is unlikely to be exceeded in normal 
pipeline operations.  Two scenarios  could overpressure the line: 

1. The line is valved off in Mackinaw City while the pumps are left running in
Naubinway (Deadheaded).

2. Mis-operation of the line causes a severe pressure surge (Water Hammer).

The average pressure on the line has been significantly increased by the addition of pump 
stations in Michigan.  Nothing is publically available about how this affects risk! 

The seventy five foot maximum unsupported length restriction resulted in very safe bending 
stresses in line five at the time of design.  Since then, changes in cargo density and the growth of 
marine life on the line has increased the bending stress on line 5 so that the safety factors 
originally used by the designers and approved by the State of Michigan no longer apply. 

Because the pipeline was originally supported by a gravel bed that has proved susceptible to 
washouts, unsupported spans on the order of 140 feet have resulted in a reduced safety margin 
compared to that which was originally contemplated by the designers and approved by the State 
of Michigan.   

Enbridge has currently added around 122 (?) discrete supports to the pipeline but about 300 
would be required for complete support of unburied segments of the line. 
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A Diver, a Shovel and a Washout (?) 
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Pipeline Coating Integrity is Critical for Minimization of Stress Corrosion Cracking 

1953 Easement Restrictions Regarding Corrosion Protection 

(8)  Cathodic protection shall be installed to prevent deterioration of the pipe 

(9) All pipe shall be protected by asphalt primer coat, by inner wrap and outer wrap composed of 
         glass fiber fabric material and one inch by four inch (1” x 4”) slats prior to installation. 

“Engineering and Construction Considerations for the Mackinac Pipeline Company’s Crossing of the 
Straits of Mackinac” submitted by Mackinac Pipeline Company/Lakehead Pipeline Company  

to the Michigan Department of Conservation, January, 1953 

“After coating with asphalt primer, fiberglass inner wrap and an asbestos felt outer wrap, and after attaching 
1” x 4” wood slats to the full circumference of the pipe, it will be lowered onto a previously prepared “bed”  
on the floor of the Straits.” 

• Enbridge documentation claims that the coating is a coal tar based product not asphalt
  and has no information about reinforcing fabrics or how the girth welds were coated. 

• Enbridge documentation makes no mention of slats or lagging
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ET Photo of Propeller Shaft for Cutter Mackinaw 

Temporary Lagging on a Pipeline for Abrasion Protection 

The Mystery of the Missing Slats 
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Pipeline Lagging on Line 5 

Enbridge Dent Inspection Video 

National Wildlife Federation Photo 
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NIST Special Publication 1044 
 Advanced Coatings R&D for Pipelines and Related Facilities 

The proceedings of a workshop held June 9-10, 2005  
at the National Institute of Standards and Technology, 

Pipeline Operators Viewpoint on Underground Coatings Issues 
Jeff Didas 

Colonial Pipeline Company 

Coal Tar Adhesion Failure 
Failed Coal Tar Coating 
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Jeff Didas, Colonial Pipeline Company 
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Coating Integrity is Critical to Pipeline Longevity 

The coating cannot be visually inspected wherever there is lagging or where the line 
 is supported by the gravel bed or where the line is covered with mussels and algae 

The cathodic protection system will not prevent local corrosion and can cause 
coating disbondment 

Because of the low conductivity of fresh water, electrical leakage cannot be used 
to determine coating defects 

Enbridge “ensures” coating integrity by using In Line Inspection (ILI) tools to look 
for metal loss and cracking 

The business of running aging steel pipelines depends on ILI technology to find 
“features” that can be analyzed and compared to corporate risk standards to 
determine if repair or eventually replacement is warranted.  Corporate risk  
standards vary as do action plans. 
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In Line Inspection and Integrity Management Services 

….a very big business 
GE is one of many tool, service and integrity management firms 
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Complex Pig and Pig Launcher 
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GE Ultrascan CD Intelligent Pig 

Ultrasonic Crack Detection Ultrasonic Array 

Stress Corrosion Crack Colony 
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ILI Inspection Data…Lots of It! 

A travel through 100 km of 24” pipeline generates around 100 terabytes of primary data. 
Data must be processed onboard to compress it for storage and post processed to  
identify significant features 
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API 1163  Qualification of In Line Inspection Systems 
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Can the Remaining Life of Line 5 be Predicted? 

Three Approaches to Lifetime Prediction 

1. Extrapolation of ILI data to endpoint,

2. Statistical prediction based on large data sets,

3. Statistical prediction based on ILI and incident records for
an individual pipeline.

a. All incidents are important.  A record of frequent
small incidents is predictive of a big one.

b. Long term successful operation without a major
 failure is not evidence that it will never happen. 

PHMSA Report on Enbridge Line 6B Failure 
“Enbridge’s integrity management program was inadequate because it did not  
consider the following: a sufficient margin of safety, appropriate wall thickness,  
tool tolerances, use of a continuous reassessment approach to incorporate lessons  
learned, the effects of corrosion on crack depth sizing, and accelerated crack growth 
rates due to corrosion fatigue on corroded pipe with a failed coating.” 
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Enbridge Operational Reliability Report 
In Line Inspection Data for Corrosion and Cracking 

P. 14  Industry Guidelines for CGR Compared to Line 5 CGRS 
Standard/Guideline Recommendations 
NACE RP0102  0.3mm/yr: 80% confidence max rate with ‘good’ CP 
ASME B31.8S  0.31mm/yr max rate for active corrosion in low  

resistivity soils 
GRI-00/0230 0.56mm/yr for pitting; 0.3mm/yr for general 

corrosion 

Line 5 Avg. Rates  External Corrosion 0.038mm/yr – 0.068mm/yr 
Line 5 Avg. Rates  Internal Corrosion 0.018mm/yr – 0.046mm/yr 
Line 5 Straits of Mackinac Int. and Ext. Corrosion No observed corrosion growth 

p. 15  Line 5 In-Line Inspection Metrics — Cracking
Depth of ILI Crack Tool Anomalies 
Feature Depth  0.040" - 0.080" 0.080" - 0.120"  > 0.120" 
# Features   661 48 0 
# Features per Mile  1.032/mi 0.070/mi 0.000/mi 
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Enbridge Corrosion Rate Data Analysis

Lower Value Upper Value Average
Internal Corrosion Rate, (mm/yr) 0.018 0.046 0.032

External Corrosion Rate, (mm/yr) 0.038 0.068 0.053

Total Corrosion Rate, (mm/yr) 0.085

Total Corrosion Rate, (in/yr) 0.0033

Years in Service 62

Total corrosion over Service Life, (in) 0.207

Pipe Size Wall Thickness
Average 

Thickness Loss
30" x 9/32 0.281 74%
30" x 5/16 0.312 67%

30" x 11/32 0.344 60%
30" x3/8 0.375 55%
30" x 1/2 0.500 41%

30" x 11/16 0.687 30%
20" x 7/8 0.813 26%
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“Bulge” Repair on Line 5 in 2012 
Photo taken between I-75 and Eagles Nest Road at Learning Road 
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The two crossings have been regularly inspected using ILI tools over the years.  
There are no features that meet excavation criteria reported to date. Note that  
two corrosion validation digs were executed in 2009 following the 2008 ILI run  
on the West crossing. Shallow corrosion features were found at ILI tool called area.  
The field non-destructive examination (NDE) reports of these two digs are provided 
in the folder titled “C1”. 

Enclosure to June 27, 2014 (Enbridge) Letter to Hon. Schuette & Hon. Wyant 
Responses to Questions and Requests for Information Regarding the Straits Pipelines 
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Statistical Reliability Prediction 

Failure Probability in an Increment of Time 

Cumulative Probability of Failure as Machine Ages 
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Weibull Analysis of Enbridge Corrosion Data 
Service Life of Line 5  

External Probability of Failure

Internal Probability of Failure

30” x 11/32” Wall Pipe 
Failure Criteria is 50% Wall Thickness Loss 
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Pipelines Can Be Insured 
The Best Analysts of Pipeline Risk Work for Insurance Underwriters 

• One study in Europe found that age was not a factor in pipeline failures up
to the 30 year limit of their data

• No knowledge of how insurance and re-insurance carriers analyze risk

Pipeline Insurance – Technical Aspects Of Underwriting And Claims 
Richard Radevsky, Technical Director, Charles Taylor Consulting plc, London, UK 
Doug Scott, Risk Engineering Consultant, Charles Taylor Consulting plc, London, UK 

“Insurance polices protect against a variety of specific perils and not against all causes of 
damage. For example, it is not possible to insure against corrosion of a pipeline, although the 
consequences of corrosion, such as clean up costs following leakage of materials from a 
corroded pipeline are insurable.” 
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Enbridge Energy Partners Limited 
Line 5, Straits of Mackinaw Crossing 

Engineering Opinion Report 
 Edward E. Timm, PhD, PE, March 14, 2015 

I believe it is likely that line 5 as it exists and operates in 2015 presents unacceptable risk for service 

that would be considered greater than Class 4 if it were a gas transmission pipeline. 

It is my professional opinion that line 5  should be de-rated to its original design capacity 

of 300,000 bbl/d to reduce the stress on this very old pipeline and its cargo should be 

restriced to NGL’s until a full analysis of its safety can be made using modern methods 

and all the information that exists. 

Conclusions 

• The entire public record including information which has been obtained to date through the FOIA
process is insufficient to adequately assess the reliability of line 5

• My analysis to date has raised far more questions than have been answered

• Enbridge’s Operational Reliability Report lacks the technical detail necessary to support its conclusions

• Ensuring the safety of line 5 through the use of in line inspection tools is problematic

• Inspection without repair criteria and ongoing repair efforts is meaningless (The fatal line 6B flaw was
known to Enbridge management for 5 years without triggering their repair process.)
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NEW STUDY ANSWERS “NO” TO THE QUESTION: DO WE NEED LINE 5 IN THE STRAITS? 

EXPERTS TAKE COMPREHENSIVE LOOK AT ENBRIDGE’S RISKY PIPELINES AND OUR 

ENERGY INFRASTRUCTURE 

 

EXECUTIVE SUMMARY 

December 14, 2015 

 

Governor Rick Snyder’s Executive Order 2015-12 created and directed the Michigan 

Pipeline Safety Advisory Board (“Advisory Board”) to implement the recommendations 

of the Michigan Petroleum Pipeline Task Force Report (“Task Force”) on the future of oil 

transport through the Line 5 pipeline in the Straits of Mackinac and pipelines throughout 

the State of Michigan.   

 

The July 2015 Task Force Report concludes that Line 5 in the Straits presented the “most 

acute potential threat”  of a catastrophic oil spill given the location if this 62-year old 

pipeline resting on Great Lakes bottomlands.  The Task Force Report accordingly calls 

for an independent alternatives analysis, including as an alternative the decommissioning 

of Line 5 in the Straits for oil transport.  Other reports, including FLOW’s (For Love of 

Water) September 2015 Expert Report, have substantiated that the transport of oil 

through Line 5 in the Straits constitutes an unacceptable high-level risk and imminent 

harm to our waters for drinking, recreation, commerce, navigation, tourism, and our Pure 

Michigan way of life.  Immediate action therefore is necessary, including the orderly 

completion of the alternatives and risk analyses and interim actions to eliminate imminent 

harm. 

 

FLOW now submits this report titled, Eliminating the Line 5 Oil Pipelines’ Unacceptable 

Risk to the Great Lakes through a Comprehensive Alternatives Analysis and Systems 

Approach, to the Advisory Board to assist in implementing a comprehensive alternatives 

analysis to Line 5 in the Straits per the recommendations of the Task Force Report.   

This report and attached technical reports also are intended to help the public better 

understand the nature and scope of a proper alternatives analysis and to demonstrate that 

decommissioning of Line 5 in the Straits is a viable option given the existing capacity 

and supply-and-demand needs of the overall pipeline system around the Great Lakes.  A 

preliminary review of the existing pipeline capacity and regional refinery demands 

affirms that Line 5 in the Straits is not vital energy infrastructure to Michigan’s economy 

and energy security.  This report makes the following conclusions:   

 

1. All alternative options must be considered.  A comprehensive and full range 

of options is needed to comply with the Michigan Petroleum Pipeline Task 

Force recommendations and the Governor’s Executive Order establishing 

the Michigan Pipeline Safety Advisory Board.  Alternatives explored must not 
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be limited solely to options for transporting liquid petroleum currently carried by 

Line 5 in the Straits.  A comprehensive alternatives analysis should review the 

transport of crude oil through the lens of the entire Great Lakes region’s system of 

oil pipelines, routes, capacity and ability to deliver liquid petroleum currently 

carried by Line 5 in the Straits.   Without a comprehensive pipeline systems view, 

state and federal decision-makers are unable to identify and evaluate the best 

alternative to Enbridge’s Line 5 twin pipelines in the Straits of Mackinac.  

 

2. Preliminary findings in the FLOW report show that Line 5 through the 

Straits of Mackinac is not vital energy infrastructure to Michigan’s economy.  

The overall pipeline system is flexible enough to meet existing demand if Line 

5 through the Straits were decommissioned.  Realistic alternatives to Line 5 in 

the Straits could be met without disrupting distribution of natural gas liquids, 

including propane, to Michigan’s Upper Peninsula.  Alternatives to the Line 5 

segment in the Straits would eliminate unacceptable harm to the Great Lakes and 

Michigan communities while still meeting our energy needs.  

 

3. Decommissioning Line 5 in the Straits is the best option.  FLOW’s report 

concludes that decommissioning Line 5 in the Straits is the best option because it 

would eliminate or avoid the unacceptable and imminent harm and high risk to 

the Straits and Great Lakes. Moreover, the dynamic pipeline system serving 

Michigan, the Great Lakes region, and elsewhere meets the purposes of the larger 

regional system of petroleum distribution and Enbridge could continue 

transporting substantial volumes of crude oil.   

 

4. Segment-by-segment, Enbridge has effectively built its own version of the 

now rejected “Keystone XL Pipeline” through the center of the Great Lakes 

and across Michigan without public, state, and federal consideration and 

evaluation of the full range of existing alternatives.  In Michigan, following its 

2010 Kalamazoo oil spill disaster, Enbridge applied for “maintenance and 

integrity” measures for Line 6B before the Michigan Public Service Commission, 

when in fact, it built a brand new Line 6B that more than doubled its capacity to 

as much as 800,000 bpd.  Had Enbridge disclosed its larger project intentions, a 

more properly scoped alternative analysis would have evaluated Line 5, Line 6B, 

other pipelines, needs of users, and the pipeline system as a whole, and the 

imminent and unacceptable harm to the Straits could and would have been 

addressed. 

 

5. Immediate interim measures should be imposed on Enbridge, including the 

shutoff of oil though Line 5 in the Straits given the imminent harm and risk 

and the stated inability of Enbridge and the U.S. Coast Guard to clean up a 

catastrophic oil spill in the open waters of the Great Lakes. 
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I. OVERVIEW 

FLOW (For Love of Water) submits this report titled, Eliminating the Line 5 Oil Pipelines' 
Unacceptable Risk to the Great Lakes through a Comprehensive Alternatives Analysis and 

Systems Approach, to assist the state officials and the Michigan Pipeline Safety Advisory Board 

(“Advisory Board”) in the implementation and completion of the alternatives analysis regarding 

crude oil transport in, through, and out of the Great Lakes Basin and Michigan, including Line 5 

in the Straits of Mackinac.
1 
 This report consists of two parts, followed by appendices: 

Part I The legal framework and principles for the alternatives analysis of the 

transport of crude oil in the pipeline system into, through, and out of the 

Great Lakes Basin. 

Part II  The key findings of three technical reports (attached as appendices to this 

report) that show: 

(A) The dynamic nature of the evolving crude oil pipeline system in the 

Great Lakes region (Appendix A: R. Kane Report); 

(B) The capacity and flexibility within the crude oil pipeline system in 

Michigan and the Great Lakes region to achieve and provide adequate 

alternatives to Line 5 in the Straits of Mackinac to transport oil to 

users (Appendix B: G. Street Report); and  

(C) An example of an alternatives analysis within this crude oil pipeline 

system and a credible option for the “decommissioning of Line 5 in the 

Straits segment”
2
 that reasonably meet the basic overall purpose and 

objective of transporting crude oil to the various refineries within and 

beyond the Great Lakes region (Appendix C: R. Kane Report).  

This report then concludes with (1) a summary of the legal framework for the overall system, 

nature, scope and stands for a proper alternatives analysis, (2) the dynamic and evolving nature 

of the Great Lakes crude oil pipeline system and its capacities and opportunities, and (3) a 

demonstration of one alternative – decommissioning Line 5 in the Straits segment – as a model 

and viable option that would continue to support Michigan’s energy needs and eliminate the 

catastrophic risk of an oil spill in the Great Lakes.  

1 This report is authored by James Olson, President, Liz Kirkwood, Executive Director, Kelly Thayer, Project 

Communications Consultant, FLOW (For Love of Water), which is based on three attached technical reports 

authored by members of FLOW’s scientific and legal policy advisors: Richard J. Kane, QEP, CHMM, CPP and 

Gary L. Street, P.E., formerly Director of Engineering, DOW Environmental (Eastern Operations). For a more 

complete description of the authors’ qualifications and experience, see paragraph 2., p. 7, FLOW Composite 

Summary of Expert Comments, Findings and Opinions on Enbridge Line 5, submitted to Michigan Petroleum 
Pipeline Task Force, April 30, 2015 (hereinafter “FLOW April 2015 Expert Report”).  
2 “Decommissioning Line 5” as used in this report includes (a) retiring use of the Line 5 in the Straits segment, or 

others if deemed proper as part of the overall analysis, and/or (b) prohibiting the use of Line 5 in the Straits segment 

for the transport of crude oil.  It follows that if option (a) is viable because of overall system and infrastructure 

capacity, options, adjustments or changes, then (b) is viable.   
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II. BACKGROUND

The 1953 Easement 

The 1953 Easement between the State of Michigan and Enbridge to construct and operate a 

petroleum pipeline in the Straits of Mackinac (a segment of Line 5 consisting of two 20-inch 4.5 

mile pipelines) is subject to the authority of Act 10 and the reserved rights and interests of the 

state as owner and trustee of the waters and bottomlands of the Great Lakes.
3 

 The public trust 

imposed on the waters and bottomlands of the Great Lakes establishes a paramount and specially 

protected interest in citizens, as recognized beneficiaries, for preferred uses that cannot be 

subordinated to other private purposes and cannot be significantly impaired; public trust uses 

include navigation, commerce, drinking water, fishing, boating, swimming, and similar public 

uses and recreational activities.
4  

As such, these waters and bottomlands have a rare, unique 

status, dedicated to the public in perpetuity.
5
   

In the 1953 Easement, Enbridge also recognized the paramount public trust interest of the State 

in these waters and bottomlands.  Enbridge (through Lakehead, its former company) expressly 

covenanted that it “at all times shall exercise the due care of a reasonably prudent person for the 

safety and welfare of all persons and of all public and private property, and shall comply with all 

laws of the State of Michigan and the Federal Government.”
6
  Enbridge expressly recognized 

that the duty to protect public and private property and to comply with state and federal law was 

continuing, and not fixed as to time, and that its obligation extended to public trust waters and 

bottomlands as “public property” of the State of Michigan. 

Affirmative Public Trust Duty and Principles 

The State of Michigan must manage and protect the Great Lakes and bottomlands, and these 

public uses, as a public trust, and in this sense, these special water and aquatic features are 

similar to, but perhaps more stringently protected than parklands dedicated to the public for park 

purposes.
7 
 Specifically, any alternative analysis and assessment of petroleum pipelines 

necessarily must be conducted within the context of the solemn duty and protective standards 

3 Illinois Central R Rd v Illinois, 146 US 387, 454-455  (1892); Obrecht v. Nat’l Gypsum Co., 105 N.W.2d 143, 

149-151 (Mich. 1960) and Collins v. Gerhardt, 237 Mich 38; 211 NW 115 (1926); Act 10 of 1953, Part 322, 

NREPA, MCL 324.32201. 
4 Id., Collins v. Gerhardt, supra note32, at 49. See generally Bertram C. Frey and Andrew Mutz, The Public Trust in 

the Surface Waters and Submerged Lands in the Great Lakes, 4 U. Mich J. L. Reform 907-993 (2007). 
5 The public trust covers “property of a special character like navigable waters, such as the Great Lakes.  Illinois 

Central, supra note 2, 146 US at 453-454. 
6 1953 Easement, paragraph A; Michigan Petroleum Pipeline Task Force Report, July 14, 2015, p. 42 (hereinafter 

“Task Force Report”) https://www.michigan.gov/documents/deq/M_Petroleum_Pipeline_Report_2015-
10_reducedsize_494297_7.pdf  
7 See also James Olson and Liz Kirkwood, A Scientific and Legal Policy Report on the Transport of Oil in the Great 

Lakes, September 21, 2015 (submitted to Attorney General William Schuette, DEQ Director Dan Wyant, et al. as 

follow up to the Task Force Report), footnotes 63 and 64, and accompanying text (hereinafter “FLOW September 

2015 Expert Report”). 
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imposed by the public trust in the Great Lakes. As stated by the Michigan Supreme Court, “the 

state has the constitutional power to insist that its natural advantages remain unimpaired.”
8
 

The Michigan Petroleum Pipeline Task Force Report Demands a “Comprehensive” and 

“Full-Range” Alternatives Analysis for Line 5. 

According to University of Michigan researchers, a spill or release in the Straits is the “worse 

possible place” in the Great Lakes.
9 
  In reviewing important scientific studies like this, the Task 

Force determined that the consequences of a crude oil spill or release from Line 5 in the Straits 

of Mackinac would be “very significant”
10

 with Task Force members unanimously agreeing that 

there should never be a release of crude oil from Line 5 in the Straits.
11

  The Task Force Report 

soundly rejected Enbridge’s assertion that “the existing 61-year-old Straits Pipelines can be 

operated indefinitely and that it neither has, nor needs to consider, a plan to replace them.”
12

  The 

report criticized this reasoning: “This is not a reasonable position.”
13

 

Accordingly, the Task Force Report concluded that an alternatives analysis and assessment is 

critical for preventing the high-level risk and unacceptable harm of a spill or release in the 

Straits
14

 and is based in law.  “Thus, from a legal perspective, decisions about the future 

operation of the Straits Pipelines must be informed by careful consideration of the full range of 

alternatives available.”
15

  The Report went on to say: “there is a need for, and importance of, a 

comprehensive alternatives analysis,”
16

 and “[F]or all these reasons, a comprehensive analysis of 

alternatives to the existing Straits pipelines is needed.”
17

  

The Task Force Report for the Straits Pipelines thus recommended that the state: 

3. Require an Independent Analysis of Alternatives to the Existing Straits

Pipelines.  These alternatives should include: 

a. Constructing alternative pipelines that do not cross the open waters

of the Great Lakes and then decommissioning the existing

pipelines;

b. Utilizing alternative transportation methods and decommissioning

the existing pipelines;

8 Obrecht, supra note 3, 361 Mich at 414-415; State v Venice of America Land Co., 125 N.W. 770, 772 (Mich. 

1910); State v. Lake St. Clair Fishing & Shooting Club, 127 Mich. 580, 586, 87 N.W. 117 (1901); Lincoln v. Davis, 
53 Mich. 375, 388, 19 N.W. 103 (1884). The Michigan Supreme Court has characterized the states and all three 

branches of government as the “sworn guardians” of this “solemn and perpetual” duty. Obrecht, supra note 3, 105 

NW2d at 149-151; Collins, supra note 3, 237 Mich at 49. 
9 Task Force Report, p. 17 fn 56. 
10 Id. at p.43. 
11 Proceedings, Michigan Petroleum Pipeline Task Force, December 15, 2014. 
12

 Task Force Report, pg. 47. 
13 Id. 
14 Id. 
15 Id. 
16

 Task Force Report, p. 48. 
17 Id. 
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c. Replacing the existing pipelines using the best available design and 

technology; 

d. Managing the status quo, including an analysis of the effective life 

of the existing pipelines. 

 

The report states only that the analysis “should include,” and is not meant to be all inclusive.  As 

noted above, the Task Force Report reasoned that the analysis must be “comprehensive” and 

consider a “full range” of alternatives.  Decommissioning and/or removing oil from Line 5 in the 

Straits segment, for example, would also include the alternative that would prohibit oil transport 

in the Straits segment, since it is a reasonable alternative for purposes of analysis, given the fact 

that Line 6B in lower Michigan has been recently doubled in capacity.
18

  Indeed, reading the list 

as all inclusive or limited to the literal reading of the listed alternatives a. through d. would be 

contrary to the legal perspective behind the recommendation, and violate basic legal 

requirements for “full” range and thorough evaluation of alternatives, as described in Part I of 

this Report. 

 

Despite Line 5’s unacceptable high risk of catastrophic harm to the Straits and public trust, 

alternative routes and capacity, or new routes, to oil transport through this pipeline in the Straits 

were never considered in 1953.  Since then, laws in the past 60 years governing everything from 

public safety, hazardous materials, and public lands, parklands, and the environment all 

uniformly required alternative analyses.
19   

And yet, neither Enbridge nor the State, through its 

review and approval of significant pipeline improvements, expansion, or replacements, such as 

Line 6B after the Kalamazoo River disaster, have submitted or conducted any alternative 

analyses or studies to the pipeline system and its capacities within Michigan or the Great Lakes 

region.   

 

For example, when Enbridge decided to build a new Line 6B and obtain approval from the 

Michigan Public Service Commission (“MPSC”) over a period of years from 2011 to 2013, it 

applied for permits in piecemeal fashion.  Enbridge applied for and obtained approval of smaller 

segments of a new 36-inch Line 6B that doubled its capacity for transporting crude oil, by 

characterizing in applications the project was for “maintenance and integrity.”  In effect, 

Enbridge’s actions avoided and the MPSC failed to conduct, an alternative study for transport of 

crude oil through Michigan and its pipeline systems connected outside of the Great Lakes region.  

In fairness, Enbridge is not in a position to challenge the missing comprehensive, “full-range” 

alternative analysis directed by the Task Force, when it carefully avoided it to double its capacity 

to transport crude oil in the Great Lakes region, including Michigan; in effect, it appears that 

Enbridge has built its own “Keystone XL” pipeline through the center of the Great Lakes without 

full disclosure or consideration by the state of this fundamental objective and purpose.
20

 

 

The Michigan Petroleum Pipeline Task Force Report Bans “Heavy Crude Oil,” Reasoning 

that Spills of Heavy Crude Oil Into Open Water Cannot Be Effectively Cleaned Up. 
 

The Task Force Report’s first recommendation bans heavy crude oil transport through Line 5 

based on the following rationale: 

                                                
18 See Part II, infra, p.18. 
19

 Part I, infra, p.16.  
20 See R. Kane Report, Appendix A, p. 6. 
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The U.S. Coast Guard has publicly stated that spills of heavy crude oil into open water 

cannot be effectively cleaned up. Transporting such material through the Straits Pipelines 

would unreasonably risk environmental and economic harm. The 1953 Straits Pipeline 

Easement requires Enbridge at all times in operating the Pipelines to “exercise the due 

care of a reasonably prudent person for the safety and welfare of all persons and of all 

public and private property.”
21

 

 

In short, the Task Force Report concluded that the risks associated with diluted bitumen or 

“heavy” crude oil from the “tar sands” in Alberta, transported by Enbridge and other pipeline 

companies constitute an “unreasonable risk of harm,” because a release of “heavy” or “tar sands” 

oil “could not be effectively cleaned up.”
22

  Current methods available to the U.S. Coast Guard 

as first responders are inadequate to clean up a “heavy” or diluted heavy crude oil spill in the 

Great Lakes.  In fact, a spill or release of any form of crude oil, including “tar sands” oil that has 

been diluted to be labeled “synthetic light” or “medium” crude oil, cannot be effectively cleaned 

up in winter months or windy, stormy conditions,
23

 and cannot be adequately cleaned up anytime 

of the year, even under normal conditions.
24

  In turn, this inadequate response would violate the 

standard of “reasonably prudent person” in the Enbridge Easement.   

 

In September 2015, the State of Michigan determined and Enbridge agreed that no heavy or 

diluted bitumen crude oil transport through Line 5, thus relying on other alternatives in the 

overall pipeline system to transport “tar sands” or “heavy” crude oil to various destinations in the 

U.S. and Canada, or for export to other refineries from Montreal or Maine.
25 

 Given the 

inadequate emergency clean up response to all crude oil, especially in winter, the State of 

Michigan should extend this same logic and reasoning to all crude oil transported in Line 5 in the 

Straits.  

                                                
21 Task Force Report, p. 45. 
22 Id. See also National Academy of Science. "Spills of Diluted Bitumen from Pipelines: A Comparative Study of 

Environmental Fate, Effects, and Response." December 2015, pp.45-47. http://www.nap.edu/catalog/21834/spills-

of-diluted-bitumen-from-pipelines-a-comparative-study-of "The Great Lakes system of the U.S. and Canada has 

distinct characteristics that would affect the behavior and impacts of an oil spill. Transmission pipelines capable of 

transporting diluted bitumen products iv cross the Great Lakes system at two points: the Straits of Mackinac between 
Lake Michigan and Lake Huron,70 and the St. Clair River upstream of Detroit and Lake Erie. A release at either the 

Mackinac Straits or the St. Clair River would lead to movement of oil into the lakes. Additionally, pipelines cross 

many streams and rivers that flow short distances to either the southwestern shores of Lake Superior or the southern 

shores of Lake Michigan. Currents can be complex in the Great Lakes, with currents in the Straits of Mackinac 

depending on relative water levels of Lakes Michigan and Huron as well as on wind speed and direction. It could be 

very difficult to anticipate the movement of the spilled oil and to recover the oil, even at the surface, due to the 

expansive area and potential for strong wave action. Ice cover during winter could impede detection and recovery of 

spilled oil." Id. at pp. 45-47 (footnotes omitted). 
23 Task Force Report, p. 45; Keith Matheny, “Oil spill, high waves: A Great Lakes disaster scenario,” USA 

Today/Detroit Free Press, December 6, 2015, http://www.usatoday.com/story/experience/food-and-wine/news-

festivals-events/2015/12/06/oil-spill-high-waves-great-lakes-disaster-scenario/76890650/.  
24 Keith Matheny, “A readiness test: What if oil spewed into Great Lakes?” Detroit Free Press, September 25, 2015 
http://www.freep.com/story/news/local/michigan/2015/09/24/enbridge-line5-oil-pipeline-straits-mackinac-spill-

great-lakes/72582654/; Garret Ellison, “'All hands on deck' Enbridge oil spill drill planned for Mackinac straits” 

MLive, August 13, 2015 http://www.mlive.com/news/grand-

rapids/index.ssf/2015/08/enbridge_spill_drill_mackinac.html 
25Agreement, State of Michigan and Enbridge, September 3, 2015. 
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Executive Order No. 2015-12 and the Michigan Pipeline Safety Advisory Board 
 

In September 2015, Governor Rick Snyder also established the Michigan Pipeline Safety 

Advisory Board to implement recommendations of the Task Force, including the alternative 

analysis, of the Task Force Report for Line 5.
26   

Presently, the Advisory Board is reviewing and 

establishing a “draft scope of work” to implement the independent analysis of alternatives called 

for by the Task Force Report and Executive Order.
 

 

To assist the Attorney General, Department of Environmental Quality, Department of Natural 

Resources, Governor, and newly established Advisory Board, FLOW has prepared this report to 

define the proper framework, scope, and principles for the State of Michigan’s alternatives 

analysis called for by the Task Force Report and Executive Order 2015-12; the report also 

includes the accompanying technical reports from FLOW’s science and policy advisors.  Part I 

of this report sets forth the basic framework and principles for a comprehensive and full-range 

alternatives analysis.  Part II of this report illustrates that there is ample capacity in the evolving 

crude oil pipeline system into, around, through, and from the Great Lakes region for achieving a 

comprehensive analysis, and demonstrates, by using one of the listed alternatives in the Task 

Force Recommendation No.3. 

 

PART I:  A PROPER FRAMEWORK AND PRINCIPLES FOR A COMPREHENSIVE ALTERNATIVES   

ANALYSIS 

There are two legal approaches to alternatives analyses when addressing imminent hazards, harm 

to the environment, and public health and safety.  The first approach is based on laws and 

directives, such as E.O. 2015-12, that intend to prevent, eliminate or significantly reduce loss, 

harm or imminent risks to recognized and important values associated with public lands, waters, 

bottomlands, and natural resources; these protected and highly valued resources include 

wetlands, parklands, or wilderness areas, open space, natural areas, sand dunes, historic 

resources, and public trust waters and bottomlands, and their water dependent uses.  The second 

is based on federal or state laws that require full disclosure of impacts and consideration of a full 

range of alternatives to avoid or minimize impacts associated with the existing or proposed 

conduct under review; this typically includes federal and state laws or rules that require 

environmental impact statements or studies or consideration of impacts and alternatives.
27

  Both 

of these approaches provide useful guidance for the direction from the Task Force and Governor 

Snyder to conduct an independent alternatives analysis to the transport of oil in the Great Lakes, 

including Line 5 in the Straits of Mackinac.  

 

The first approach is central to the alternatives analysis because the protection and prevention of 

unacceptable harm and unreasonable risk to the Straits and Great Lakes is well-established in the 

basic structure of environmental and natural resources law and policy of Michigan.
28

  The 

                                                
26 Executive Order No. 2015-12, Sept. 15, 2015 (hereinafter “E.O.”). 
27 E.g., National Environmental Policy Act, 42 USCA 4332(C) (“NEPA”); Part 13, NREPA, MCL 324.1701 et seq.; 

Vanderkloot, supra note 3, 392 Mich at 184-186; see Part I, B, infra. 
28

 E.g., Mich. Const., art. 4, Sec.  52 (the “air, water and natural resources… are of “paramount public concern” and 

the legislature “shall” provide by law for the “protection of air, water, and natural resources from pollution, 

A-210



 

 8 

prohibition of conduct that would impair or destroy these important resources is consistent with 

this law and policy, unless it can be demonstrated that here are no alternatives.  Specifically, 

these waters and bottomlands are protected by the public trust doctrine and Michigan law, and 

that legally recognized protected public trusts uses are paramount to all other uses.   

 

A. Loss, Damage, and Unacceptable or Imminent Harm to Highly Valued Public 

Lands, Waters, and Natural Resources Must Be Prevented, Eliminated, or 

Significantly Reduced. 
 

This first type of alternatives analysis is based on statutory, regulatory, or common law 

government directives that intend a clear showing that alternatives do not exist or are not 

suitable, feasible or prudent in order to prevent the loss or unnecessary likely loss, harm or 

unreasonable risks to health, safety, natural resources, lands, and the environment.  This first 

approach is aimed at avoidance or elimination of the loss, harm or significant or unreasonable 

risk, where possible, to protect special water and/or lands – such as parklands,
29

 wetlands,
30 

or 

public trust waters
31

– or unwanted hazardous risks to the environment,
32

 historic resources,
33 

or 

risks to public health and safety.
34 

 

 

                                                                                                                                                       
impairment, and destruction;” Part 17, NREPA, MCL 324.1701 et seq. (mandates protection of “air, water, natural 

resources, or the public trust in those resources” from likely pollution or impairment” pursuant to art 4, sec. 52.  
29 Citizens to Preserve Overton Park v Volpe, 401 US 402, 91 S Ct. 814 (1971). Section 4(f) of the Federal DOT Act 

prohibits use of public parks or other special public lands unless it is shown there are no feasible and prudent 
alternatives to a project. 49 U.S.C. 1653(f). 
30 E.g., Michigan Wetlands Protection Act, Part 303, NREPA, MCL 324.30311(4)(b). “[O]ur Legislature, following 

the lead of the United States Congress, passed comprehensive legislation to protect Michigan's wetlands for the 

benefit of its citizens. This represents a clear public policy determination and statement of the importance to the 

citizens of this  **379 state, including property owners, of preserving wetlands for public welfare. M.C.L. § 

324.30302. Moreover, the Michigan Constitution provides that “[t]he legislature shall provide for the protection of 

the air, water and other natural resources of this state....” Const. 1963, art. 4, § 52. In keeping with this mandate, the 

Legislature enacted the Natural Resources and Environmental Protection Act (NREPA), M.C.L. § 324.101 et seq., 

which contains the WPA. The Legislature vests the DEQ with the responsibility for guarding our state's valuable 

natural resources on behalf of the citizens of this state. M.C.L. § 324.501; K & K Const., Inc. v. Dep't of Envtl. 

Quality, 267 Mich. App. 523, 549, 705 N.W.2d 365, 378-79 (2005); see also Northland Properties v DEQ, 2010 WL 
4628645 (2010). See also Carabell v DNR, 191 Mich App 610 (1961) (denial of wetlands permit not a takings of 

property where there existed feasible and prudent alternatives). 
31 Public trust in Great Lakes is incorporated into MEPA, MCL 324.1703, and the Great Lakes Submerged Lands 

Act, MCL 324.32501 et seq.  
32 Schmude Oil v DEQ, 306 Mich App 35 (2014) (Statute demanded prudent development in Pigeon River Country 

State Forest natural area, and lawfully prohibits drilling permits where there is no showing of or there exist feasible 

and prudent alternatives). 
33 Grosse Pte. Park v Detroit Historic Comm’n, 2012 WL 1367533 (Mich App No. 298802, 2012) (protection of 

historical buildings where no showing that there was no feasible use or development alternatives). 
34 Industrial Union AFL-CIO v Hodgson, 449 F2d 467, 477-478 (1974) (Secretary of Labor finds significant 

material risk to health, Secretary can establish new “most protective” standard to avoid the risk, where feasible, and 

increased costs or lower profits, in light of the protective intent, is not sufficient to reject an alternative); See also, 
Airport and Airway Improvement Act (“AAIA”), 49 USC 47106(c)(1)(B).  The Secretary of Transportation, after 

assessing environmental and safety risks can approve a project “only after finding that no possible and prudent 

alternative to the project exists.” Id. Like Sec. 4(f) in the DOT Act, addressed in Overton Park, supra note 29, the 

AAIA provision seeks to avoid the use of publicly owned lands, such as parks, recreation areas, wildlife refuges, or 

historic sites. 
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This first approach is uniquely suited for the independent alternatives analysis directed by the 

Task Force and E.O. 2015-12.  The Great Lakes and public trust are highly valued waters, 

resources, and public trust and riparian uses that all agree should be protected from unacceptable 

harm and risks such as a catastrophic oil spill.   

 

For example, the Michigan Environmental Protection Act (“MEPA”) applies to all state and local 

government agencies, boards, or other government bodies in Michigan.
35 

 There is an affirmative 

duty to prevent, or, if determined to be not feasible or prudent, then minimize likely degradation 

of the environment or public trust.
36

  Where there is a demonstrated “likely”
37

 pollution or 

impairment of air, water, natural resources, or the public trust in those resources, the conduct 

must be prohibited or modified to eliminate the harm or serious endangerment of pollution or 

impairment, where it is shown that there are no feasible and prudent alternatives.
38

  In Michigan, 

under the MEPA, the burden of proof rests with the person engaging in the conduct to 

demonstrate there are truly unusual factors of an extraordinary magnitude to show an alternative 

does not exist or cannot be implemented.  Inconvenience and increased costs, as a rule, are not 

sufficient reasons to reject an alternative.
39

   

 

                                                
35 Part 17, NREPA, MCL 324.1701 et seq.; Vanderkloot, supra note 3; MCL 324.1703, Nemeth v Abonmarche 

Development Co, 457 Mich 16; 576 NW2d 641 (1998); Wayne County Health Dept v Olsonite, 79 Mich App 668  

(1977) (defendant required to implement feasible and prudent paint-spray technology to eliminate or reduce likely 

pollution and health risks, particularly where studies of alternatives were inadequate). 
36 See FLOW September 2015 Expert Report, pp.7, 25-26. Ray v Mason Co Drain Comm’r, 393 Mich 294; 224 

NW2d 883 (1975).  The Court recognized that “likely” is a function of probability and magnitude of harm or 

impairment.  If the magnitude of harm is high, then the threshold for “likely” pollution or impairment is 

correspondingly lower. See Env. Action Council v Natural Resources Comm’n, 405 Mich 741 (1979) (despite 
unknown extent or probability, the Court found a prima facie “likely” impairment because oil and gas development 

based on evidence could alter the return of a rare, unique elk herd population in the Pigeon River Country Forest). 
37 The term “likely” is a function of magnitude of harm and probability that determine risk.  A release of crude oil, 

as recognized by Trask Force Report, is an unreasonably high risk that should be prevented or avoided.  Such a high 

or unreasonable risk is tantamount to “likely.” Ray, supra note 36, 393 Mich at 308. 
38 Wayne County Health Dept., supra note 35, 79 Mich App at 703-707. This case and others provide a clear 

substantive set of standards and principles regarding the nature, approach, scope. and substantive standards for an 

alternative analysis. See also Nemeth, supra note 35; Ray, supra note 36. 
39 Id., 79 Mich App at 704-705. The court noted: “This interpretation of ‘prudent alternative’ is bolstered by 

recognition that the Legislature rejected an amendment which would have inserted the phrase, ‘considering all 

relevant surrounding circumstances and factors’ before the ‘feasible and prudent’ language of s 3(1). See, *[at] 706 
Note, Michigan’s Environmental Protection Act: Political Background, 4 U.Mich.J.L.Ref. 358, 363 (1970), and 

Thibodeau, Michigan’s Environmental Protection Act of 1970: Panacea or Pandora’s Box, 48 Journal of Urban Law 

579, 586 (1971). co_anchor_F191978145567_1 Applying the cited cases to the facts at hand, we conclude that 

the defendant has failed to show the technical, economic infeasibility and the imprudence of alternatives to 

defendant’s conduct. Although the adoption of additional pollution controls may financially burden Olsonite and 

adversely affect its profit margin, Hodgson, supra, we believe, in light of the revenue data noted, supra, that the 

company is fully able to finance the added cost of restraining odorous emissions. The costs involved do not 
approach ‘extraordinary magnitude’ or ‘truly unusual factors’, Overton Park, supra, refute the demonstrated 

prudence of alternative systems. We believe that a reasonable, cost-effective solution to Olsonite’s odor problem can 

be achieved if an earnest examination of other abatement methods is made. Defendant’s conduct, then, will no 

longer be inconsistent with the promotion of public health, safety and welfare in light of Michigan’s paramount 

concern for the natural resources of the state.” See also STOP H-3 Ass’n v Dole, 740 F3d 1442 (9th Cir. 1984). 
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Parklands are protected against highway routes and development where there exist feasible and 

prudent alternatives.
40

  Risks, impacts, harms and loss of natural public lands or property are 

protected where there are alternatives for the location of airport facilities.
41

  Similarly, given the 

common law and statutory recognition of the importance of public trust in the Great Lakes, the 

Straits of Mackinac are legally protected from likely harm or endangerment, where feasible and 

prudent alternatives exist.  

 

Accordingly, the state’s independent alternatives analysis of the crude oil pipeline system in the 

Great Lakes region, including the Line 5 segment in the Straits of Mackinac, should follow the 

legal framework for the study of alternatives that protect the public trust, water, and natural 

resources in the Straits and Great Lakes and avoid alternatives like oil transport in the Straits – 

especially where the analysis reveals that the greater pipeline system can address or adjust 

through other suitable pipeline options and alternatives. 
  

B. Environmental Impact and Alternatives Statements and Assessments “Rigorously” 

Evaluate Potential Impacts and a Comprehensive and “Full Range” of Potential 

Alternatives That Would Avoid or Minimize Such Impacts. 

 

This second type of alternatives analysis is found in government actions that require 

consideration of possible impacts and alternatives, so called environmental impact statements 

(“EIS”) or reports, including evaluation of alternatives.
42

  The EIS or National Environmental 

Protection Act (“NEPA”) assessment of impacts is considered a procedural disclosure 

requirement, and not a substantive standard to approve or reject a project or operation, such as 

those described in Part I, A. above.
43

  Typically, the EIS or assessment must evaluate a full range 

of reasonably possible alternatives to accomplish the basic purpose of the project under review
44

 

– that is, a detailed disclosure of alternative ways or methods that would avoid or reduce impact 

and accomplish the goal or purpose.
45

  However, in doing so, the government body must conduct 

a thorough evaluation and provide detailed reasons for its conclusions.
46

 

 

This second approach provides a useful guideline for government bodies in determining the 

scope of the substantive framework and principles that underlie the nature of the substantive 

                                                
40 Overton Park, supra note 29. 
41 See supra note 34 on the Airport and Airways Improvement Act, 42 USC 47106(c)(1)(B), which has an 

alternative analysis based on avoiding or reducing risks to public safety, nuisance, and noise.   
42 E.g. Section 4332(C), National Environmental Policy Act, 42 USCA 4332(C) (hereafter “NEPA” and its “EIS” 

requirement); Calvert Cliffs Coordinating Committee v Atomic Energy Comm’n, 449 F 2d 1109 (D.C. Cir. 1971); 

Michigan Environmental Protection Act, Part 17, NREPA, 324.1705(2) (“MEPA”– government must consider and 

determine likely effects and existence of alternatives that would avoid those effects); Vanderkloot, supra note 3, 

(duty consider likely effects and alternatives). 
43 E.g., Village of Palatine v US Postal Service, 742 F Supp 1377 (N. D. Ill 1990); Sierra Club v Coleman 421 F 

Supp 63 (D.C. Dist. 1976). 
44 E.g., Council of Environmental Quality rules on NEPA impact and alternative studies and statements. 40 CFR 

1500. 
45 Id. NEPA EIS, Alternatives requirement, 42 USCA 4332(C)(3). “The purpose of an EIS is a “full and fair 

discussion [to] inform decision makers of environmental impacts...  and reasonable alternatives which would avoid 

or minimize adverse impacts.” 40 CFR 1502.1; Stewart Park & Reserve Coal Inc. v Slater, 352 F 3d 545, 557 (2d 

Cir. 2003). 
46 Sierra Club v Coleman, supra note 43. 
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analysis required under the first type of approach described in Part I, A above.  The Task Force 

Report concludes there must be a “comprehensive” analysis of a “full range” of alternatives.  

E.O. 2015-12 charges the Pipeline Safety Advisory Board with implementing this Task Force 

recommendation.  Likewise, EIS and NEPA guidelines encourage thorough analysis and demand 

a full and detailed study of alternatives and impacts where reasonably possible.  For example, the 

requirements for a federal NEPA-type EIS analysis of alternatives must be based on a full 

evaluation and disclosure of all possible approaches or paths that would avoid or lessen impacts 

to the environment.
47

  NEPA’s principles include “rigorous” detailed study of effects and 

alternatives.
48

  A wide range of possible paths of reasonable alternatives must be considered to 

eliminate or minimize possible impacts.  A “hard look” detailed evaluation of alternatives is 

required.
49

 
 
Moreover, the approach to the alternative requirement cannot be drawn too narrowly 

where it would result in the impacts or significant risks that are to be disclosed or avoided.
50 

 In 

sum, an agency is forbidden to limit the range of reasonably possible alternatives. 
 

The common law of environmental quality that has evolved under MEPA, Part 17, Natural 

Resources and Environmental Protection, also requires a consideration of the likely impacts of a 

project or on-going operation and full range of alternatives, before a government body approves 

or allows a project to operate.
51

  

 

In Ray, the Michigan Supreme Court imposed a substantive duty on both public and private 

entities alike “to prevent and minimize” likely impairment, pollution, or degradation of the 

environment.”
52

  In other words, there is an enforceable duty that those engaged in conduct or 

review such conduct must seek to prevent, if possible, threatened or likely environmental 

degradation. 

 

                                                
47 Calvert Cliffs Coordinating Comm., supra note 42. 
48 40 C.F.R. 1506(a)(2). 
49 E,g., State of California v Bergland, 483 F Supp. 465 (1980); Citizens for Env. Quality v U.S., 731 F Supp 970 

(1989). 
50 40 CFR 1502.14. “[A]gencies shall: (a) Rigorously explore and objectively evaluate all reasonable alternatives, 

and for alternatives which were eliminated from detailed study, briefly discuss the reasons for their having been 

eliminated. (b) Devote substantial treatment to each alternative considered in detail including the proposed action so 
that reviewers may evaluate their comparative merits. (c) Include reasonable alternatives not within the jurisdiction 

of the lead agency.”  This is similar to Michigan wetlands law, which discourages alternative analysis that draws the 

purpose or conduct in question so narrowly as to preclude consideration of alternatives that would eliminate or 

significantly reduce the loss of wetlands or natural resources that are threatened. MCL 303011(b)(4); R281. DEQ 

WPA rules prohibit “unduly narrowing” the basic project purpose to avoid considering alternatives, as did the 

respondent in this case. Applicant cannot narrow the purpose and must prove it has considered and established least 

damaging or wetland loss alternatives are not feasible and prudent. R281.922a(4), .922a(8); .922(A)(6).   
51 Id.,Vanderkloot, supra note 3, 392 Mich at 185-186. While [MEPA] creates a procedural cause of action, [MEPA] 

also establishes substantive standards imposed upon those engaging in, or likely to engage in, pollution, impairment, 

or destruction of the air, water or other natural resources or the public trust therein. “In relevant part [MEPA] 

proscribes such pollution, impairment, or destruction unless it is demonstrated that “...There is no feasible and 

prudent alternative to (the polluting, impairing, or destroying entity’s) conduct and that such conduct is consistent 
with the promotion of the public health, safety, and welfare in light of the state’s paramount concern for the 

protection of its natural resources from pollution, impairment or destruction”   
52 393 Mich at 308 (“such a showing is not restricted to actual environmental degradation…  Obviously the evidence 

necessary to constitute a Prima facie showing will vary with the nature of the alleged environmental degradation 

involved.”)  
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In Vanderkloot, the Michigan Supreme Court ruled that the MEPA established two fundamental 

and enforceable duties on the part of government bodies.  One, the government body must 

consider the possible impacts and full range of alternatives that would avoid or minimize the 

possibility or likelihood of impacts.  Two, where there are likely effects that would pollute or 

impair the air, water, natural resources, or public trust, the conduct is not to be allowed if there 

exist feasible and prudent alternatives, as described in Part I, A, above.
53 

  The Court invalidated 

the decision on a highway route and development because the department had failed to 

comprehensively consider alternatives.
54

  In addressing the scope of alternative analyses the 

Court stated,
55

 the MEPA is designed to accomplish two distinct results: 

 

(a) to provide a Procedural cause of action for protection of Michigan’s natural 

resources; and 

(b) to prescribe the Substantive environmental rights, duties and functions of 

subject entities. 

 *** 

‘3. Evaluation of alternatives...  “[S]hould include a full explanation of the reasons 

why the agency decided to pursue the action in its contemplated form rather than 

an alternative course of action” 

Indeed, the Court in Vanderkloot advised government bodies to look to the NEPA EIS 

requirements under federal law when considering the effects of a project and conducting a “full” 

alternatives analysis under the MEPA.
56

 

In summary, the Task Force Report calls for a “full range” and “comprehensive” alternatives 

analysis of crude oil transport in the Straits segment of Line 5.  As shown in Section A and B 

above, the law and court principles support this recommendation.  The following framework, 

nature, scope, and principles should be applied to assure that a legally proper independent 

alternatives analysis is followed for the transport of crude oil through Line 5 in the Straits of 

Mackinac. 

                                                
53 MCL 324.1705(2). For principles and standards on the meaning of “feasible” and “prudent,” see Wayne County 

Health Dept, supra, note 35 at 704-707.   
54Vanderkloot has been affirmed by subsequent appellate cases.  Genesco v MDEQ, 250 Mich App 45 (2002); 

Buggs v Michigan Public Service Comm’n,  2015 WL 159795 (Mich App Nos. 315058, 315064, Jan. 13, 2015).It is 

most important to note that EPA does not, as both parties imply, merely provide a separate Procedural route for 

protection of environmental quality, it also is a source of supplementary substantive environmental law. See Sax and 

Conner, ‘Michigan’s Environmental Protection Act of 1970: A Progress Report,‘ 70 Mich. L.R. 1004, 1054—1064 

(1972). 
55 392 Mich at 187-188. 
56 Id. The Court noted that although NEPA did not apply, it was useful guidance to a government body in fulfilling 

its duty to consider impacts and a range of alternatives when reviewing a project: “While Executive Directive 
1971—10 quoted by the Commission (Commission’s Brief pp. 37—38) was not issued until September 30, 1971 

and was not in effect when the Statement of Necessity in this case was filed May 12, 1971, it usefully illustrates; and 

the Commission indicates adoption as, a proper executive interpretation of Const.1963, art. 4, s 52 and, more 

particularly, the ‘no feasible and prudent alternative’ provision of [M]EPA.” Id., at p. 188. 
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 1. The nature and purpose of the independent alternatives analysis of the transport of 

crude oil through Line 5 in the Straits is to prevent or eliminate the risk of a crude 

oil leak, spill, or release in the Great Lakes and Straits of Mackinac. 

 2. To prevent or avoid a leak, spill or release from Line 5, the transport of crude oil 

in the Straits segment should be eliminated or prohibited unless it is demonstrated 

there are or is no feasible and prudent alternative to this conduct. 

 3. The approach and scope should be comprehensive and evaluate the “full range” or 

reasonable alternatives to the transport of crude oil in the Straits through the 

location, capacity, adaptability, and reasonable potential to achieve the overall 

dynamic purposes served by the crude oil pipeline system through and around the 

Great Lakes. 

 4. The overall purposes of the crude oil pipeline network in and around the Great 

Lakes must not be drawn or evaluated too narrowly; in other words, segments of 

the whole system should not be isolated from the evaluation of the system as a 

whole. 

 5. The standards for evaluating an alternative location, route, and capacity exists or 

can be put into place in the future are whether the alternative or alternatives in 

combination are “feasible,” “prudent,” or “suitable.”  Mere inconvenience or 

additional or increased costs are not proper reasons for finding an alternative does 

not exist.  Other factors, such as social, public health, safety, relative costs and 

benefits, risk to tourism, loss of public uses, harm to public and private property 

maybe considered, but the balancing of these factors cannot be used as a 

substitute to the feasible, prudent, or suitable standards.  

 6. The burden of information to establish alternatives do not exist generally on the 

entity, like Enbridge, whose conduct has been determined to require a full 

alternatives analysis. 

 

 PART II  DYNAMIC AND EVOLVING CRUDE OIL PIPELINE SYSTEM IN, THROUGH, OUT OF 

GREAT LAKES REGION AND THE DEMONSTRATION OF ADEQUATE CAPACITY 

AND ALTERNATIVES TO TRANSPORT CRUDE OIL WITHOUT USING LINE 5 IN 

STRAITS OF MACKINAC 

FLOW’s scientific and technical advisors have prepared three separate reports (attached as 

Appendices), based on publicly available information, to:  

(1) describe the current dynamic and evolving crude oil pipeline system into, through, 

around, and out of the Great Lakes Basin;  

(2) evaluate the capacity and reasonable adjustments and alternatives that can 

accommodate the purposes and objectives of the pipeline system, and  
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(3) demonstrate by example the evaluation of an alternative that, if applied, would 

eliminate the transport of crude oil in Line 5 in the Straits. 

A. The Dynamic Nature of the Evolving Crude Oil Pipeline System in the Great Lakes 

Region  

This section summarizes the key findings and conclusions of Rick Kane’s Report, “The Context: 

Understanding the Evolving North American Oil Pipeline System in Preparation for Considering 

Alternatives to Enbridge’s ‘Line 5’ in the Mackinac Straits,” which is attached in Appendix A. 

The proper context for considering and conducting the State of Michigan’s forthcoming 

assessment of alternatives to the Enbridge Line 5 oil pipelines is a “systems” view and 

understanding, rather than a segmented approach. 

The search for alternatives to the “Line 5” oil pipelines must be understood in a larger “systems” 

context rather than an isolated debate about the importance of the pipeline’s continued operation, 

pipeline reliability versus other transportation modes, and emergency response capability.  

Enbridge’s 645-mile Line 5 pipeline is just one segment of a vast pipeline system involving 

complex strategies among producers, pipeline operators and other transporters, refineries, and 

end users.  A pipeline “systems view” and understanding of company strategies is an essential 

step in protecting the public trust waters and bottomlands of the Great Lakes and their protected 

uses, including for navigation, swimming, fishing, and community drinking waters supplies, and 

in protecting the water-based economy and ensuring energy supply security.   

The hazardous liquids (oil and natural gas liquids) transport sector operates as a complex, 

dynamic, and evolving system that has a significant impact of public safety, the environment, 

citizen rights, the economy, and national energy security.  For example, the North American 

crude oil and natural gas liquids (“NGLs”) supply-chain system has witnessed a rapid evolution 

driven largely by the development of NGL and crude oil shale reserves in North Dakota and tar-

sands crude oil reserves in Alberta, Canada and more recently the Marcellus and Utica shale 

reserves in Pennsylvania, West Virginia and Ohio.  As a result, crude oil and NGLs that once 

flowed from the Gulf of Mexico north to Great Lakes refineries, are being reversed so that the 

Gulf and the East Coast are the final destinations or raw and refined crude from the north.   

Surprisingly, however, a comprehensive systems view about the sector’s evolving nature is not 

available to government agencies and the public at large, which hampers their ability to make 

fully informed decisions about public trust resources like the Great Lakes and other impacts of 

pipeline and related projects and existing operations at the local, state, and federal levels.  

Without a comprehensive pipeline systems view, state and federal decision-makers are unable to 

identify and evaluate better alternatives, and, in turn, are unable to eliminate high-level risks and 

unacceptable harm, as in the case with the location of Enbridge’s Line 5 twin pipelines in the 

Straits of Mackinac.   

Key systems drivers and assumptions in the oil and gas, chemical, and energy sectors 

include, among others, (a) the development of new crude oil and NGLs reserves, (b) global 

events altering supply, demand, and pricing of these global commodities, and (c) pipelines 
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preferred over other transportation modes where large, long-term reserves are being 

exploited.  

Key system drivers and assumptions are critical to understanding a systems approach.  As noted 

above, the development of the Bakken crude shale and Alberta tar sands has transformed North 

American energy, shifted the direction of the flow of petroleum products, and even created 

excess for export.  Refinery operators and petrochemical and energy producers accordingly have 

evolved, invested in, and modified their assets
57

 based on forecasted availability and pricing for 

the different feedstock.  Similarly, pipeline companies and rail carriers have adapted and 

expanded their networks to meet the needs of the producers or feedstock shippers.  As between 

the different modes of transportation (particularly in light of major rail accidents), pipelines are 

the preferred and safest option for transporting crude oil and NGLs.
58

 

Segment-by-segment pipeline expansion of the Enbridge network results in understated 

impacts, harm, and risk, and conceals existing capacity within, and other alternatives to, 

the overall pipeline system. 

In the past decade, North American pipeline system owners are expanding and modifying their 

networks to transport Bakken crude oil and Alberta tar-sands crude oil to the coasts.  While 

public attention has focused on the now-rejected Keystone XL pipeline, Enbridge has quietly and 

strategically expanded capacity in a segment-by-segment fashion, resulting in a system-wide 

redirection of Bakken crude oil and Alberta tar sands to the East Coast (Montreal and Portland, 

Maine), the Gulf Coast, and the Canadian West Coast.
59

 

In Michigan, for example, the Public Service Commission (“MPSC”) missed an important 

opportunity to examine Enbridge’s Lakehead pipeline system and alternatives to Line 5 in the 

Straits of Mackinac, when Enbridge requested the Line 6B pipeline replacement, following its 

unprecedented, nearly million-gallon heavy tar sands oil spill in 2010 into the Kalamazoo River 

and its watershed.  Had the MPSC conducted a proper systems alternatives analysis, the agency 

would have considered the high-level risk and imminent harm associated with Line 5 in the 

Straits and concluded whether this pipeline pathway is an acceptable and necessary alternative.  

Instead, the MPSC’s review was too narrowly construed, enabling Enbridge to capitalize on this 

opportunity to double the capacity of its Line 6B from its original, pre-spill
60

 volume of 400,000 

barrels per day (bpd) to 800,000 bpd.  This Michigan example illustrates why decision-makers 

                                                
57 For example, some Great Lakes refineries like Marathon have been retrofitted to process tar sands.  
58 Parfomak, Paul W. (2015). DOT's Federal Pipeline Safety Program: Background and Key Issues for 

Congress. (CRS Report No. R44201). p. 2 n 5, Retrieved from Congressional Research Service, 

https://www.fas.org/sgp/crs/misc/R44201.pdf. 
59 Song, Lisa, “Map: Another Major Tar Sands Pipeline Seeking U.S. Permit. Canadian energy giant Enbridge is 

quietly building a 5,000- mile network of new and expanded pipelines that would achieve the same goal as the 

Keystone,” Inside Climate News, Jun 3, 2013, http://insideclimatenews.org/news/20130603/map-another-major-tar-
sands-pipeline-seeking-us-permit. 
60 Line 6B was restricted to 240,000 bpd from 400,000 bpd after the Kalamazoo River spill, and before replacement. 

See Matheny, Keith, “Enbridge’s expanded oil pipeline draws ire of homeowners in its path,” Detroit Free Press, 

June 24, 2013, and Hasemyer, David, Michigan Pipeline to Restart, Now New and Double the Capacity, 

InsideClimate News, April 10, 2014. 
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must properly scope this alternatives analysis to examine the pipeline system rather than 

focusing merely on Line 5 as a debate between alternative transportation modes.  

Understanding Enbridge’s current North American and Great Lakes pipeline network 

strategies are critical to evaluating the role of Line 5 in Michigan. 

Enbridge is the largest crude oil transporter in North America, and thus, it is critical to 

understand both their overall and their Great Lakes pipeline network strategies.  Based on 

publicly available information, Enbridge’s apparent strategy
61

 is to expand its pipeline network 

capacity across the northern tier to their Superior, Wisconsin, terminal, down to and south of the 

Chicago area, across southern Michigan to Sarnia, Ontario, on to Montreal, and through 

partnerships, eventually to Portland, Maine.  This multi-billion collection of projects completed 

and underway will enable transporters to move Bakken and Alberta crude oil in large quantities 

to refineries along the way and for export or maritime shipment from Montreal and eventually 

Portland.  

Line 5 Light Crude Oil: As for Enbridge’s Line 5, this pipeline carries approximately 80 percent 

light crude oil products (including synthetic or partially processed tar sands) and 20 percent 

NGLs. The overwhelming majority of Line 5’s Canadian light crude product returns to Canada 

in Sarnia, via the crossing at Marysville, Michigan.  Relatively small batches of oil from 

Michigan fields
62

 are transported in Line 5 below the Straits of Mackinac crossing in Lewiston, 

Michigan.  Thus, Enbridge’s 2013 Line 5 capacity expansion of 10 percent to 540,000 bpd 

optimizes its light crude and NGLs shipments so that it can concentrate heavy crude oil 

shipments in larger quantities through existing pipelines in Wisconsin and southern Michigan to 

the east and southbound to the U.S. Gulf Coast.  

Line 5 NGLs: Line 5 services NGLs to Northern Wisconsin, Michigan’s Upper Peninsula 

residents via a depropanizer in Rapid River near Escanaba (before reaching the Mackinac 

Straits), and petrochemical producers in Sarnia, Ontario.  The study of alternatives to Line 5 in 

the Mackinac Straits also must consider supply system alternatives involving pipeline and trucks 

for delivering propane that would allow Line 5 to be shut down at the Straits of Mackinac.  

Alternative NGLs supply routes to Sarnia also are under development, including Kinder 

Morgan’s project from the Marcellus shale play, the Sunoco Mariner Pipeline, and Gulf Coast 

projects.   

 B. The Crude Oil Pipeline System in Michigan and the Great Lakes Region 

Provide Sufficient Capacity and Opportunities to Serve Users In and Out of 

the Region without Transport of Oil In the Straits. 

                                                
61 It should be noted that Enbridge’s pipeline strategy for its numerous projects is not publicly available. 
62 See Appendix B: Street, Gary L., M.S., P.E., “Current and Possible Alternative Supply Systems for Transporting 

Oil and Natural Gas Liquids to Refineries in Detroit, MI; Toledo, OH; Warren, PA; and Sarnia, ON, and Propane 
for the Upper Peninsula of Michigan,” Prepared for and in partnership with FLOW, December 14, 2015.  Roughly 

10,000 bpd of light crude are routinely added to Line 5 from sources in Northern Lower Michigan, reducing the 

need for medium crude for Marathon refinery from outside of Michigan to 20,000 bpd. 
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This section summarizes the key findings and conclusions of Gary Street’s Report,“Current and 

Possible Alternative Supply Systems for Transporting Oil and Natural Gas Liquids to Refineries 

in Detroit, MI; Toledo, OH; Warren, PA; and Sarnia, ON, and Propane for the Upper Peninsula 

of Michigan,” which is attached in Appendix B. 

Enbridge “Line 5” in the Mackinac Straits is not vital energy infrastructure to Michigan's 

economy nor energy security, with other pipelines owned by Enbridge and competitors in 

place serving the same refineries in Detroit, Toledo, and Sarnia, Ontario, and having the 

available capacity to replace Line 5’s crude oil supply.  As for propane, based on an 

analysis of alternatives, there appears to be no valid reason for a disruption of propane in 

the Upper Peninsula or Northern Wisconsin if Line 5 is shut down at the Straits of 

Mackinac. 

 

This report considers current and possible replacement sources of crude oil to refineries in 

Detroit, Toledo, and Sarnia, Ontario, and propane to customers in Northern Michigan and 

Michigan’s Upper Peninsula that are currently served by Enbridge’s Line 5. 

 

Crude oil coming from the following sources: 

 

 Bakken crude from North Dakota (Light, sweet crude) 

 Alberta Tar Sands (Heavy crude) 

 U.S. Gulf Coast – Louisiana and Texas (Light, sweet crude) 

 Northern Lower Peninsula of Michigan (Light, sweet crude) 

 

Refineries in Detroit and Toledo served by Enbridge, and others: 
 

1. Marathon – Detroit; Crude capacity  = 130,000 barrels per day (bpd)
63

 

2. BP-Husky – Toledo; Crude capacity  = 160,000 bpd
64

 

3. PBF
65

 – Toledo; Crude capacity  = 170,000 bpd
66

 

4. United Refining (Warren, PA)  = 70,000 bpd
67

 

  

Refineries in Sarnia
68

 served by Enbridge: 

1. Imperial – Sarnia,  Crude capacity  = 121,000 bpd
69

 

2. Shell – Sarnia,  Crude capacity  = 75,000 bpd
70

 

3. Suncor – Sarnia,  Crude capacity  = 85,000 bpd
71

 

                                                
63 Source: Marathon Detroit Refinery, March 2015. 
64 Source: BP-Husky, “What do we do?,” 2015. http://www.bp.com/en_us/bp-us/what-we-do/refining/toledo.html 
65 In December 2010, Sunoco sold its refinery in Toledo, Ohio, to PBF Energy for US $400 million. 
66 Source: PBF Energy, 2015. 
67 https://en.wikipedia.org/wiki/United_Refining_Company  
68 A recent step by Enbridge has exacerbated the issue of supply to Sarnia by eliminating a previous source of crude 
oil to Sarnia.  In March, 2014, the National Energy Board of Canada approved a request by Enbridge to reverse the 

flow of Line 9.  Instead of crude coming from Montreal to Sarnia, it now flows from Sarnia to Montreal, for export 

outside of Canada.  This development has removed an important source of crude oil for the Sarnia refineries. 
69

 http://www.imperialoil.ca/Canada-English/operations_refineries_sarnia.aspx  
70 http://www.shell.ca/en/aboutshell/our-business-tpkg/downstream/oil-products/sarnia.html  
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(Map 2 in full report) 

 
(Original map by Marathon has been revised) 

 

While Enbridge Line 5 carries light crude, the Marathon refinery in Detroit uses primarily 

heavy crude from the Alberta Tar Sands via the recently expanded Enbridge Line 6B, 

which can also meet Marathon’s light crude needs from the Bakken formation in North 

Dakota.  

 

 After its Line 6B burst in 2010 spilling nearly a million gallons of heavy crude into the 

Kalamazoo River watershed, Enbridge installed a new Line 6B from Griffith, IN, to 

Marysville, MI.
72

  In doing so, Enbridge increased its capacity to ship heavy crude to 

Sarnia via this route by 200 percent, and boosted the crude capacity of the segment 

between Griffith, Indiana, and Stockbridge, Michigan, by over 300 percent.  The old Line 

6B has been shut down, but not removed. 

 

 Marathon consumes 130,000 barrels per day (bpd) of crude.  Of this amount, they can 

utilize 100,000 bpd of heavy crude, which arrives by Line 6B.  This leaves a need for 

30,000 bpd of light or medium crude.  Since Line 5 transports 23,000,000 gallons per day 

or 540,000 bpd, the maximum demand by Marathon on Line 5 is 30,000/540,000 = 5.6 

percent.   

                                                                                                                                                       
71 http://www.suncor.com/en/about/232.aspx  
72

 Pre-Filed Testimony of Thomas Hodge before the State of Michigan Public Service Commission, April 16, 2012, 

PDF, pg. 11.  
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 Light crude can also be transported from the southern United States via the Mid-Valley 

and Capline pipelines to Marathon and the two Toledo refineries.  Light crude is also 

available via Line 6B from the Bakken formation in North Dakota.  Further, roughly 

10,000 bpd of light crude are routinely added to Line 5 from sources in Northern Lower 

Michigan, reducing the need for medium crude for Marathon from outside of Michigan to 

20,000 bpd. 

 

 Based on the above, it is reasonable to conclude that only a small portion of the capacity 

of Line 5 is used by Marathon.
73

  And even this can be supplied by other pipelines. 

 

The BP-Husky refinery in Toledo also receives heavy crude from Line 6B, as well as light 

crude from as many as three pipelines (possibly including Line 5), and plans to convert to 

processing only heavy crude within a few years.  

 

 BP-Husky (Toledo) consumes 160,000 bpd of crude oil.  They are able to receive 60,000 

bpd of heavy crude from Enbridge Line 6B, in conjunction with Line 17.  In the near 

future they will also receive heavy crude via a new line, Enbridge Line 79 (See Map). 

 

 While it is possible that BP-Husky is currently receiving some of the remaining 100,000 

bpd via Line 5, it is also possible they receive it now, or could receive it in the future, via 

the Mid-Valley and Capline pipelines, which bring light and medium crude up from the 

southern United States (See Map). 

 

 Several references
74

 to BP-Husky converting entirely to heavy crude feedstock were 

discovered.  The schedule for the conversion is varied, but even the most cautious 

estimate is that it will be complete by 2020.  Assuming this happens, when the 

conversion is complete, BP-Husky in Toledo will be totally independent of a light crude 

supply, such as that from Line 5, Bakken, or Mid-Valley. 

 

The PBF Energy refinery in Toledo has the capacity to process light, medium, and heavy 

crude, and receives light and medium crude via the Mid-Valley and Capline pipelines and 

likely not from Line 5.  

 

 Nothing was found to suggest that PBF Energy (Toledo) has the capacity to process 

heavy crude.  They are receiving light and medium crude via the Mid-Valley and Capline 

pipelines.  While it may be possible for PBF Energy to receive crude via Line 5, and a 

Sunoco line running from Marysville to Toledo, it is unlikely they use this source. 

                                                
73 As mentioned above, the percent of crude in Line 5 that goes to Marathon is approximately 5.6%.  However, the 

percent of crude in the feed stock that Marathon consumes, which comes from Line 5 is 30,000/130,000 = 23%.  

But this number does not take into account 14,000 bpd that come from Northern Lower Michigan.  When that is 
factored in, the percent of light crude, originating in Canada and supplied by Line 5 to Marathon, is 16,000/130,000 

= 12.3% of what Marathon consumes daily.  Since the crude coming from Northern Lower Michigan does not cross 

the Straits, it would not be affected by shutting down Line 5 at the Straits. 
74

 Pre-Filed Direct Testimony of Mark Sitek before the State of Michigan Public Service Commission, April 16, 

2012, U-16937, pdf pp. 16, 21, 44, 69. 
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Conclusions regarding the Refineries in Detroit and Toledo:   

 

 Based on the information available, we conclude that no more than 5-10 percent of the 

crude oil in Line 5 is going to the Detroit and Toledo refineries.  In reality, it is most 

likely closer to 5 percent than 10 percent.   

 

 If Line 5 is shutdown, this amount of light and medium crude could be supplied from the 

Capline and Mid-Valley pipelines, along with crude from Northern Michigan.  These 

sources are currently transporting crude to the area, and could most likely make up the 

relatively small amount that may be coming to the U.S. from Line 5.  In addition, Bakken 

light crude could also be transported to the area via Line 6B. 

 

 As another alternative, if Line 5 is shut down at the Mackinac Straits, but the remainder 

of it is kept operational from Lewiston, Michigan, southward, Michigan crude can 

continue to be transported to refineries in Detroit and Toledo. 

 

Refineries in Sarnia, Ontario, receive the great majority of Line 5’s light crude, using the 

Mackinac Straits as a high-risk shortcut for moving Canadian light crude to Canadian 

markets further to the east. 

 

 The overwhelming majority of Line 5 crude goes back into Canada via the crossing at 

Marysville, MI, to Sarnia, ON, and then on to Canadian markets.  

 

Regarding propane, Line 5’s flow is from Wisconsin to Michigan or west to east, so the 

Mackinac Straits segment of Line 5 is not needed to deliver propane to residents in 

Northern Wisconsin, the Upper Peninsula, or in the northern Lower Peninsula.  Propane 

via Line 5 is separated and offloaded at a terminal and processing center at Rapid River, 

MI, near Escanaba, in the Upper Peninsula, stored, loaded into large trucks that haul it to 

localized distribution centers (or directly to large end-customers), then loaded into smaller 

trucks for local delivery to residences.  

 

 Regarding propane, preliminary engineering alternatives have been developed during this 

investigation that show that the transport of crude oil in Line 5 at the Straits of Mackinac 

can be shut down, but still provide customers in the Upper Peninsula and Northern 

Wisconsin with propane, by Enbridge, or by some other supplier, should Enbridge chose 

not to continue to do so. 

 

 Based on analysis of alternatives, there appears to be no valid reason for a disruption of 

propane in the Upper Peninsula or Northern Wisconsin if Line 5 is shut down at the 

Straits of Mackinac. 
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 C. Evaluating the “Decommission Line 5 in the Straits” Alternative to 

Demonstrate that Existing Pipeline Infrastructure Alternatives Can Meet the 

Purposes and Objectives of Regional Refineries, Suppliers, and End Users 

and Simultaneously Eliminate the Unacceptable Risk to the Great Lakes. 

 

This section summarizes the key findings and conclusions of Rick Kane’s Report, “Evaluating 

Alternatives: A Model for Evaluating Alternatives to Enbridge’s “Line 5” Pipelines in the 

Mackinac Straits and Eliminating Unacceptable Risk to the Great Lakes,” which is attached in 

Appendix C. 

An alternatives analysis identifies objectives for the system, and then evaluates and 

develops options for risk elimination and reduction.   

 

This alternatives analysis approach identifies objectives and assumptions and then evaluates the 

alternative by identifying and analyzing a well-defined system.  The primary system objectives 

for the Line 5 pipeline analysis include: 

 

1. Supply propane to Michigan Upper Peninsula customers; 

2. Support crude oil shipments from Michigan’s Lower Peninsula oil fields; 

3. Supply Marathon Detroit, Toledo, Ohio, and eastern Canada refineries; 

4. Supply natural gas liquids (“NGLs”) to Sarnia, Ontario, petrochemical producers; 

and 

5. Enable crude oil exports via Montreal, eventually Portland, ME (lowest priority). 

 

The advantage of developing an alternatives analysis is to move beyond the justification of a 

single alternative (as in the case of the existing Line 5 Straits Pipelines with its high-level of risk) 

towards multiple options and a best possible option that considers all stakeholder requirements 

for risk, uncertainty, and citizen, environmental, public safety, and public and private property 

protections.   

 

A comprehensive analysis should be launched immediately on this alternative – 

decommission Line 5 – because the current debates have focused only on Line 5 (i.e., the 

consequences and likelihood of a failure, company pipeline operations and integrity 

management programs) and have not explored the feasibility of operating without this 

pipeline. 

 

The current public discourse around Line 5 is narrowly drawn and primarily centers on 

alternative modes of transportation as between pipeline, rail, ship/barge, and truck.  Notably 

missing from the Task Force Report’s Recommendation Three alternative list, for example, is an 

alternative analysis of the existing pipeline system network to transport Line 5’s crude oil 

supply.  This is a critical issue because by framing the alternative analysis between alternative 

modes of transportation, pipelines are considered the safest and will necessarily trump the other 

transportation alternatives.  In other words, a true alternative analysis must evaluate the overall 

system, such that Enbridge’s 645-mile Line 5 pipeline is understood as just one segment of a vast 

pipeline system involving complex strategies among shippers, pipeline operators, refineries, and 
end users. 
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The Advisory Board should ensure that the comprehensive alternatives analysis requires 

information on business and operating strategies, supply and demand forecasts, engineering 

design, pipeline integrity, and end-of-life predictions.  A system like this that includes supply-

chain operators, customers, government agencies, and citizens is inherently complex yet dynamic 

and flexible in nature.  For example, systems face new inputs and new constraints, and 

necessarily must evolve and adapt to support new supply sources, changes in materials being 
shipped, desired final destinations, and regulatory requirements.    

 

The alternative “Decommissioning Line 5 in the Straits” is a strong possible best-case 

option. 

 

While recognizing that a review of other options needs to done in parallel, the State of Michigan 

should make a pre-determination that the “decommission Line 5 in the Straits” alternative is a 

strong possible best-case option.  The rationale for exploring a model alternatives assessment for 

the shutdown of Line 5 is that it provides a credible option to protect the Great Lakes, drinking 

water supplies, local communities, navigation, public and private riparian land, fishing, habitat 

and ecosystem, while also safeguarding the state’s tourist-driven economy and securing 

Michigan’s energy needs.   
 

This model demonstrates that Line 5 can be decommissioned without a negative strategic impact 

on key stakeholders.  Pipeline system goals can be met without Line 5 because other existing 

pipelines exist around the Great Lakes to accommodate additional capacity and this alternative 

eliminates the current and unacceptable risk to the Straits of Mackinac and the Great Lakes.  A 

comprehensive assessment must not be delayed while studying other options that, by definition, 

do not fully meet the upfront stated objective to eliminate the risk and to protect Michigan’s 
greatest natural resource – the Great Lakes.  

 

A model “Decommissioning Line 5 in the Straits” alternative demonstrates that this 

pipeline is not vital to Michigan’s energy infrastructure, that the system has considerable 

flexibility, and that this option will eliminate the high-level risk of imminent harm 

demanded by the Easement’s Reasonably Prudent Person and Public Trust Standards.   

 

The key model alternative conclusions include the following: 

 

1. Line 5 is not vital to supply propane to U.P. customers, and other suppliers also serve the 

area using bulk tank truck shipments.  Supply to U.P. customers would not be affected at 

all if crude oil is not shipped in the Straits segment of Line 5. 

2. If Line 5 is decommissioned at the Mackinac Straits, with modification, the existing line 

below Lewiston could be used or a new pipeline installed along the corridor for the 

smaller quantity of material being shipped. 

3. The original Line 6B that failed in 2010 has been replaced and the capacity expanded by 

approximately 200 percent over the pre-disaster capacity limit.  Line 6B is a multi-
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purpose pipeline and can transport NGLs, light condensate, and intermediate and heavy 

crude oil, including dilbit.   

4. Marathon and the Ohio refineries also can receive crude oil from the southern United 

States via Marathon- and Sunoco-operated pipelines in Indiana and Ohio.
75, 76

  Rail 

shipments can provide emergency backup in the event of any operating problems in the 

network.   

5. Based on available information, a material balance indicates that with Line 5 

decommissioned, there is an adequate supply of feedstock via Line 6B and pipelines from 

the south into the Great Lakes – St. Lawrence Basin to support refineries.   

6. The most likely net impact would be lower quantities of heavy tar-sands crude that could 

be shipped to export customers via eastern Canada and Portland.  However, shippers still 

have the alternative option to export light, medium, and heavy crude oil from the U.S. 

Gulf Coast and Canadian West Coast. 

7. Defining the scope for the system as the Great Lakes – St. Lawrence Basin, and not a 

specific company’s assets, adds the Kinder Morgan and Sunoco pipeline networks into 

the system, as well as possible better costs for the customers.  

8. Under the terms of the 1953 Easement, Enbridge must act as a “reasonably prudent 

person;” however, this model highlights that Enbridge’s apparent strategy for using Line 

5 is risking a Great Lakes incident for an incremental export opportunity to the East 

Coast.    

Interim measures should be imposed immediately on Line 5 in the Straits of Mackinac.  

 

While the Michigan Pipeline Safety Advisory Board completes comprehensive risk and 

alternatives analyses in 2016, the State of Michigan simultaneously should impose interim 

measures to halt the transport of oil in Line 5 in the Straits of Mackinac given the high-level risk, 
imminent hazard, and high magnitude of harm posed by a potential oil spill or release.  

 

According to the U.S. Coast Guard, a spill or release of any form of crude oil, (heavy or light), 

cannot be effectively cleaned up in winter months,
77

 and cannot be adequately cleaned up 

anytime of the year, even under ideal conditions.
78

  Given this dire situation, all forms of crude 

oil should be removed from transport through Line 5 in the Straits.  And yet the State of 

Michigan in its Task Force Report chose not to apply the same logic and reasoning to all forms 

of crude oil and not to impose any interim measures, leaving the Great Lakes at great risk to a 
catastrophic spill.   

 

 

                                                
75 See Appendix B. 

76 See Appendix A. 
77

 See supra note 24.  
78 See supra note 23. 
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IV. CONCLUSION AND SUMMARY 

 

Governor Executive Order 1015-12 created and directed the Michigan Pipeline Safety Advisory 

Board to implement the recommendations of the Michigan Petroleum Pipeline Task Force 

Report on the future of oil transport through Line 5 in the Straits of Mackinac and pipelines 

throughout the state.  The July 2015 Task Force Report concludes that Line 5 in the Straits 

presented the most acute threat given the potential for a catastrophic spill in the heart of the 

Great Lakes.  The Task Force Report accordingly calls for an independent alternatives analysis, 

including the decommissioning of Line 5 in the Straits for oil transport.  Other reports, including 

FLOW’s (For Love of Water) September 2015 Expert Report, have substantiated that the 

transport of oil through Line 5 in the Straits constitutes an unacceptable high-level risk and 

imminent harm to our waters for drinking, recreation, commerce, navigation, tourism, and our 

Pure Michigan way of life.  Immediate action therefore is necessary, including the orderly 

completion of the alternatives and risk analyses and interim actions to eliminate imminent harm. 

 

FLOW now submits this report titled, Eliminating Line 5 Oil Pipeline’s Unacceptable Risk to the 

Great Lakes through a Comprehensive Alternatives Analysis and Systems Approach, to the 

Advisory Board to assist in implementing a comprehensive alternatives analysis to Line 5 in the 

Straits per the recommendations of the Task Force Report.   

 

Part I of the foregoing Report lays out the background, framework, scope, and standards for the 

alternatives analysis directed by the Advisory Board and the Executive Order.  Part II provides a 

factual analysis of the crude oil pipeline system in the Great Lakes, including Line 5, identifies 

the capacity of this system, and demonstrates the adaptability of this system to accommodate and 

meet the needs related to the transport of crude oil into, around, through and out of the Great 

lakes region and, at the same time, eliminate the transport of crude oil in the Straits of Mackinac.   

 

This report makes the following conclusions:   

 

1. The approach to an alternatives analysis must account for the legally recognized highly 

valued public trust waters, bottomlands, and protected public uses and duties under the 

public trust doctrine in the Great Lakes and Michigan law, such as the Michigan 

Environmental Protection Act (“MEPA”), Part 17, NREPA.  Part 17 expressly 

incorporates the protection of the public trust in water and related natural resources, and 

it imposes a duty on governmental bodies to prevent imminent harm or likely degradation 

or impairment of the waters and public trust of the Straits of Mackinac.  The nature of 

analysis under Part 17 also recognizes – as is the case with Line 5 – that the threshold of 

harm or impairment is met where the magnitude of harm and risk is high or unacceptable 

or imminent.  Consistent with the Task Force Report and Executive Order, the law 

requires a “comprehensive” analysis of a “full” range of alternatives.  Therefore, the 

alternatives analysis should review the transport or crude oil in the context of the 

purposes and objectives of the overall system of oil pipelines, routes, capacity, and 

adaptability into, though, around, and out of Michigan and the Great Lakes region; this is 

because alternatives analysis principles forbid or discourage a limited or unduly narrow 
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review of alternatives that would preclude other potentially viable and reasonable 

alternatives.  Moreover, evaluating an alternative, it should not be rejected if it is 

“feasible” and “prudent” and otherwise suitable as those terms have been interpreted in 

law; in other words, it cannot be rejected unless there are truly unusual factors, such as an 

extraordinarily high magnitude of obstacles or cost-prohibitive circumstances.  Mere 

inconvenience, new adjustments or actions, lower profits or increased costs in themselves 

are not a proper basis for rejecting an alternative. 

 

2. As determined by FLOW’s scientific and policy advisors’ reports, the proper context for 

a “full” and “comprehensive” alternatives analysis requires an understanding of the crude 

oil transport system in the Great Lakes region.  If the alternatives analysis is limited to 

simply Line 5, it prevents review of potentially better, viable and feasible or prudent 

alternatives for transport of crude oil to meet the needs and purposes of the overall 

system, as well as Enbridge, the operator of Line 5.  In short, viewing only Line 5 would 

segment the analysis, and could prevent consideration of alternatives that would eliminate 

Line 5 in the Straits and still meet the overall needs and objectives of the pipeline system 

in Michigan, the Great Lakes region and beyond.  The very nature of crude oil pipelines 

is dynamic and evolving, based on changing factors or “drivers” that occur in the present 

and overtime.  Key system “drivers” include capacity and flow volumes, changing user 

needs, new crude oil and NGL reserves, changing domestic and global markets, supplies 

and demands, changing legal barriers for imports and exports, shifted directions of flows 

to meet demands and needs elsewhere, changes in feedstock sources and prices, and 

changes to meet long-term, long-range pipeline forecasts and needs. 

 

3. The segment-by-segment approach by Enbridge in the State of Michigan, including Line 

5 and Line 6B around Chicago, through Indiana, and across southern Michigan to Sarnia, 

with spurs to Detroit and Toledo, over the last several years has precluded this state from 

reasonably considering the full range of viable alternatives, including Line 5 in the 

Straits.  For example, on its own accord, Enbridge added pump stations and anti-friction 

injection systems to increase flows in Line 5 from 300,000 barrels per day (bpd) to 

540,000 bpd in 2013.  In addition, after the 2010 Kalamazoo oil spill disaster, Enbridge 

applied for “maintenance and integrity” measures for Line 6B before the Michigan Public 

Service Commission, when in fact, it built a brand new Line 6B that more than doubled 

its capacity to as much as 800,000 bpd.  Segment-by-segment, Enbridge has effectively 

built its own version of the now rejected “Keystone XL Pipeline” through the center of 

the Great Lakes and across Michigan without public, state, and federal consideration and 

evaluation of the full range of existing alternatives.  Had Enbridge disclosed its larger 

project intentions, a more properly scoped alternative analysis would have evaluated Line 

5, Line 6B, other pipelines, needs of users, and the pipeline system as a whole, and the 

imminent and unacceptable harm to the Straits could and would have been addressed.  If 

implemented and completed properly, the alternative analysis can help correct this legal 

deficiency. 

 

4. Applying a comprehensive and full evaluation of the entire basic pipeline system reveals 

feasible, prudent, and suitable alternatives to Line 5 in the Straits.  The primary transport 

of crude oil to Canada or the three refineries in the Detroit-Toledo area could still be met, 
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and natural gas liquids, including propane distribution to Michigan’s Upper Peninsula 

would not be affected.  Indeed, such alternatives offer the advantage of eliminating the 

unacceptable harm to the Great Lakes and Straits, high and imminent risks to 

communities, and public and private property in the Straits. 

 

5. The crude oil pipeline transport system in Michigan and the Great Lakes region provides 

sufficient capacity and opportunities to meet demand without putting the Great Lakes in 

peril.  Line 5 is not a vital infrastructure to Michigan’s economy, poses substantial 

security and environmentally unacceptable risks, and propane service to customers in the 

Upper Peninsula will continue. 

 

6. The Task Force Report identified some of the alternatives that can be evaluated.  One of 

those was decommissioning Line 5 in the Straits.  FLOW’s technical advisor analyzed 

this alternative as an example or “model” of a properly conducted alternative analysis 

based on the basic crude oil pipeline system of the Great Lakes region.  Proper 

alternatives analysis should identify, evaluate, and develop options for risk elimination 

and reduction.  It would require information on business and operating strategies (such as 

back-up pipeline routing or plan, current and future plans), supply and demand forecasts, 

engineering designs and options, pipeline integrity, and end-of-life predictions.
79

 

 

7. Based on such a comprehensive alternatives analysis, the model to decommission Line 5 

in the Straits (by implication this would necessarily include the alternative of no crude oil 

in the Straits) concluded that (a) it would eliminate or avoid the unacceptable and 

imminent harm and high risk to the Straits and Great Lakes, (b) that the dynamic pipeline 

system serving Michigan, the Great Lakes region, and elsewhere has the capacity and 

would adjust to meet the purposes of the system, and (c) Enbridge could continue to 

transport substantial volumes of crude oil.  The decommissioning of Line 5 in the Straits 

is a strong best-case option or alternative. 

 

8. Because of the imminent harm and high risk from the transport of crude oil in the Straits, 

a full and comprehensive alternative analysis and assessment must be completely 

immediately to eliminate a potential catastrophic oil spill in the Great Lakes.  

 

9. As previously concluded in FLOW’s September 2015 Expert Report, and further 

highlighted by more recent investigations concerning the inability to respond adequately 

                                                
79 It should be recognized that as in any alternatives analysis, a reasonable time should be factored for the system to 

adjust, except in the case where high-level risk must be eliminated.  As noted in Part of the legal analysis, an 

alternative is still feasible and prudent even though it does not include an identical route, pipeline, or volume of 

flow, or other inconvenience or increased costs.  Part I, supra, pp. 7-13.  Thus, while the no oil alternative is feasible, 

prudent, and reasonable, especially given the importance of eliminating the high and unacceptable risk of a release 

in the Straits, there would be a natural and temporary adjustment period in the pipeline system that serves Michigan 

and the Great Lakes region.  Moreover, as described above, Enbridge has strategically constructed major new 
pipelines and capacity in Line 6B and Line 5 and avoided a comprehensive alternatives analysis and review required 

by law.  In doing so, Enbridge is responsible for its decisions, and is equitably estopped from claiming imprudence 

or infeasibility with respect to the alternative that eliminates the high risk and harm to the Straits, when it could have 

avoided by full disclosure of the objectives of its massive increase in capacity into, through and out of the Great 

Lakes.  It is not up to the state to bail out a pipeline carrier who undertakes a project at its own risk.  
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to a release of crude oil in the Straits, immediate interim measures should be imposed on 

Enbridge, including the temporary shutoff of oil, in winter or other times when responses 

to a release are recognized as inadequate, and stepped-up monitoring, disclosure of 

products being transported, and in-place capacity and equipment. 
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APPENDICES 

 

 

FLOW’s scientific advisors prepared the following technical reports:  

 

Appendix A: Kane, Rick. QEP, CHMM, CPP. “The Context: Understanding the Evolving North 

American Oil Pipeline System in Preparation for Considering Alternatives to Enbridge’s ‘Line 

5’ in the Mackinac Straits,” Prepared for and in partnership with FLOW, December 14, 2015. 

 

Appendix B: Street, Gary L., M.S., P.E., “Current and Possible Alternative Supply Systems for 

Transporting Oil and Natural Gas Liquids to Refineries in Detroit, MI; Toledo, OH; Warren, 

PA; and Sarnia, ON, and Propane for the Upper Peninsula of Michigan,” Prepared for and in 

partnership with FLOW, December 14, 2015. 

 

Appendix C: Kane, Rick. QEP, CHMM, CPP. “Evaluating Alternatives: A Model for Evaluating 

Alternatives to Enbridge’s “Line 5” Pipelines in the Mackinac Straits and Eliminating 

Unacceptable Risk to the Great Lakes,” Prepared for and in partnership with FLOW, December 

14, 2015. 
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APPENDIX A: THE CONTEXT: UNDERSTANDING THE EVOLVING NORTH AMERICAN OIL 

PIPELINE SYSTEM IN PREPARATION FOR CONSIDERING ALTERNATIVES TO ENBRIDGE’S 

“LINE 5” IN THE MACKINAC STRAITS 

By Rick Kane, QEP, CHMM, CPP 

December 14, 2015 

Prepared for and in partnership with FLOW (For Love of Water) 

 

I. PURPOSE  

The purpose of this report is to describe the evolution and current state of the North 

American oil pipeline system in order to evaluate the State of Michigan’s forthcoming 

assessment of alternatives to the Enbridge “Line 5” oil pipelines running through the 

Great Lakes at the Mackinac Straits, where Lake Michigan and Lake Huron converge. 

 

To that end, this report presents an introduction and guidance about the apparent 

strategies of crude oil and natural gas liquids (NGLs) shippers, pipeline operators, and 

end users that impact the system of which the Enbridge Line 5 pipeline is a component.  

A “systems view” and understanding of company strategies is an essential, if not 

mandatory, step for energy security and for protection of the public trust waters, fishing, 

drinking water, communities, and the environment.  Without a systems approach, the 

state and its Michigan Pipeline Safety Advisory Board simply cannot conduct a proper 

alternatives assessment of Line 5. 

 

Line 5 transports light and synthetic crude oil and natural gas liquids (including propane) 

from Enbridge’s terminal in Superior, Wisconsin, across Michigan’s Upper Peninsula, 

through the Straits of Mackinac, across the Lower Peninsula and finally beneath the St. 

Clair River to Sarnia, Ontario.  Under a recent agreement with the State of Michigan, 

Line 5 does not carry heavy crude oil or diluted tar sands crude oil (diluted bitumen) 

known as dilbit.
1
 

 

This report was prepared for and in partnership with FLOW (For Love of Water), a Great 

Lakes water law, science, and policy center located in Traverse City, Michigan, to 

provide information in support of FLOW’s companion report that presents an alternatives 

analysis model and credible option for the shutdown of Line 5 in order to protect the 

Great Lakes, drinking water supplies, local communities, navigation, public and private 

                                                        
1 Michigan Petroleum Pipeline Task Force, Agreement Between The State Of Michigan And Enbridge 

Energy, Limited Partnership Regarding The Transportation Of Heavy Crude Oil Through The Straits Of 
Mackinac Pipelines, September 3, 2015, www.michigan.gov/pipelinetaskforce. 
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riparian land, fishing, habitat and ecosystem, and the state’s tourist-driven economy while 

continuing to meet energy needs. 

 

FLOW’s team of legal and scientific experts previously documented and concluded that 

the transport of oil through Line 5 poses high consequence environmental risk and 

imminent harm to the Great Lakes and should be halted while the state seeks an 

alternative. 
2,3,4 

 

II. INTRODUCTION 

The North American (NA) crude oil and NGLs supply-chain system is undergoing a 

rapid evolution driven largely by the development of natural gas and crude oil shale 

reserves in North Dakota and tar sands crude oil reserves in Alberta, Canada.  Pipeline 

networks are a key component of the supply-chain system, as well as railroad, truck, and 

maritime modes of transportation.  For the pipeline network, there are numerous new 

installations, expansions and modifications, such as reversing the direction of flow in 

existing pipelines.   

 

Publicly available information on pipelines covers specific projects and their justification 

but typically not the alternative options. A consolidated or “systems view” is not 

available that shows how individual pipeline projects unite to form the supply-chain 

strategy. Effective planning and regulatory management by federal, state, and local 

governments requires an understanding of the evolution and future direction of the 

pipeline system to ensure the protection of citizens, the environment, and the energy 

supply.  As noted at the outset, without a systems view, alternatives cannot be properly 

evaluated.  For the most part, the private sector and company goals and objectives drive 

the evolution of the system, which remains dynamic because of a number of factors, 

including supply, demand, regulations, and public policy.   

 

 

 

 

                                                        
2 Olson, James, J.D., LL.M., and Kirkwood, Liz, J.D.  A Composite Summary of Expert Comment, 

Findings, and Opinions on Enbridge’s Line 5 Oil Pipeline in The Straits of Mackinac in Lake Michigan,” 

compiled by on behalf of FLOW’s (For Love of Water) Great Lakes Water Policy Project for submission to 

the Michigan Petroleum Pipeline Task Force, April 30, 2015,   www.michigan.gov/pipelinetaskforce 

(Hereinafter FLOW April 2015 Expert Report). 
3 Schuette, Bill, Attorney General, and Wyant, Dan, DEQ Director, Michigan Petroleum Pipeline Task 

Force Report,July 2015, www.michigan.gov/pipelinetaskforce. 
4 Olson, James, J.D., LL.M. and Kirkwood, Liz, J.D., A Scientific and Legal Policy Report on the Transport 
of Oil in the Great Lakes,  (1) Recommended Immediate Actions on the Transport of Oil Through the Line 5 

Under the Straits of Mackinac; and (2) Supplemental Comments on the Michigan Petroleum Pipeline Task 

Force Report,September 21, 2015 FLOW (For Love of Water), www.flowforwater.org (hereinafter 

“FLOW September 2015 Expert Report”). 
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III. BACKGROUND 

Pipelines, rail tank cars, tank trucks, barges, and ships are transportation modes used for 

crude oil and NGLs.  Pipelines are viewed as the safest mode.
5
  Natural gas is normally 

shipped by pipeline unless imported or exported where it is shipped from main ports in 

liquefied form (LNG).  Historically, refineries and petrochemical producers in the 

Chicago and Michigan areas and eastern Canada received feedstock from the U.S. Gulf 

Coast, Southwest, and northwest United States, as well as from Alberta, Canada, and via 

import (See Figure 1).    

 

Refinery operators and petrochemical and energy producers invest in and modify their 

assets based on forecasted availability and pricing for the different feedstock, such as 

natural gas versus crude oil or refined products.  They also invest to have feedstock 

flexibility and multiple supply options, giving them a competitive advantage.  Pipeline 

companies and rail carriers build their networks to meet the needs of the producers or 

feedstock shippers.  

 

With the development of new or improved technologies, such as high-volume liquid or 

other fracking techniques to extract oil from shale and the recovery of heavy oil, shale 

oil, and tar sands oil, new reserves are being opened up and the pipeline system is 

constantly evolving (See Figures 1 and 2).  This collection of industries and companies 

comprises U.S. and Canadian critical infrastructure and is referred to by the governments 

as the oil and gas, chemical, and energy sectors.  These sectors are connected by supply-

chains and the whole interacts as a dynamic system that evolves to meet the objectives of 

system drivers such as: 

 

 Sector players – oil and gas producers, pipeline operators, refiners, chemical 

producers, etc. 

 External stakeholders – government agencies, communities, other businesses, 

nonprofit organizations, citizens, etc. 

 External factors – supply disruptions, natural disasters, law and policy 

requirements and changes, etc. 

 

  

                                                        
5 Parfomak, Paul W. (2015). DOT's Federal pipeline safety program: Background and key issues for 

Congress. (CRS Report No. R44201). p. 2 fn 5, Retrieved from Congressional Research Service, 

https://www.fas.org/sgp/crs/misc/R44201.pdf 
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Key crude oil pipeline system drivers and assumptions used in this report include: 

 

 Crude oil and NGLs are global commodities, but there can be local/regional cost 

differentials caused by availability, processing capability of users, and supply-

chain cost.  For example, some refineries cannot use tar sands crude oil. and some 

refineries that can are located closer to the source fed by a pipeline and will have 

a lower feedstock cost. 

 Events in other regions of the world can affect supply, demand, and pricing.  

 Pipeline shipments are preferred due to safety and lower cost compared to rail and 

truck shipments.  However, the investment cost for new pipelines is high with 

lengthy regulatory approval times.  Moreover, pipelines also carry high safety 

risks or risks of high consequences or harm. 

 Crude oil rail shipments have increased dramatically and rail transportation is 

more flexible and faster than pipeline shipments. However, major rail accidents 

have occurred, resulting in new regulatory requirements for rail tank cars which 

are in short supply, and new train control regulations that slow or restrict 

shipments.    

 Crude oil transportation by ship/barge in the Great Lakes is not addressed in this 

report.  The risk of a spill and resultant major environmental damage is so high 

that this shipment mode has not been allowed because of the substantial imminent 

harm and endangerment of freshwater and aquatic resources.  

 Tank trucks were not considered in this report as they are effectively only an 

option for short distances or for limited time periods such as during emergencies, 

since large numbers of vehicles would be required to replace rail tank cars or 

pipelines.  

 

IV. THE SYSTEM AND EVOLUTION 

The oil and gas sector operates as a complex, dynamic, and evolving system, as do many 

other industry sectors.  However, the oil and gas sector supply-chain system is unique 

because of the huge impact that operations have on public safety, the environment, 

national energy security, citizen rights, and other economics.  Unfortunately, a 

comprehensive view of the system and how it is evolving is not available to government 

agencies that would enable them to make fully informed decisions and for citizens and 

other interests to understand the impact of projects and operations on their communities. 

 

This lack of a comprehensive pipeline system view also inhibits the identification and 

analysis of better alternatives.  The lack of a systems view or starting point unduly 
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narrows the range of purposes or overall goals, thereby restricting the range of 

alternatives considered. At a minimum, a systems view and understanding of the 

evolution are needed for government agencies to set limits and boundaries, eliminate 

unacceptable harms or high level risks, and protect people’s rights.   See Box A for an 

example. 

 

BOX A 
Line 5 Crossing the Straits of Mackinac 

A time to implement a better alternative  - today 

 

The Enbridge Line 5, crude oil/NGL pipeline was installed in 1953 across the Michigan 

Upper Peninsula, the Straits of Mackinac and Lower Peninsula, the shortest, most 

expedient route from Superior Wisconsin to Sarnia Ontario.  New pipelines installed 15 to 

20 years later were routed west of Lake Michigan and around Chicago, and across 

southern Michigan, a longer route but avoiding highly sensitive environmental areas or 

areas of high level risks and unacceptable harm, such and the Great Lakes crossing at the 

Straits.   

 

As a result of numerous pipeline failures in North America, including Enbridge’s 2010 

Line 6B pipeline disaster causing the largest inland oil spill in U.S. history along the 

Kalamazoo River, and the risk of Line 5 in the Straits and other pipelines in Michigan, 

Governor Snyder created the Michigan Petroleum Pipeline Task Force in 2014.  The final 

report issued by the Task Force in July 2015 included a recommendation for an 

alternatives analysis study.   

 

Companies routinely conduct alternatives analyses following identified risk management 

issues or major incidents or near misses, as well as for investment projects.  Board of 

Directors, shareholders, and insurers demand such assessments as part of normal practice.  

Similarly, government regulators demand proper alternative analyses in situations where 

there are public trust concerns, operational reliability/safety questions, major 

environmental risks and when permit requests or renewals are submitted.  To date, 

company, government, and public focus has been on Line 5, and not on other better 

possible or feasible and prudent alternatives. 

 

 

Unfortunately, there is no clear, consolidated supply-chain strategy for pipelines in the 

Great Lakes – St. Lawrence Basin.  However, this report highlights the apparent strategy 

and evolution of the system based on publicly available information.  This report 

provides the basis for an alternatives analysis model showing how system goals can be 

met without Line 5.
6
   

 

 

                                                        
6 Kane, Richard J. QEP, CHMM, CPP, A Model for Evaluating Alternatives to Line 5 Pipeline and 

Eliminating Unacceptable Risk to the Great Lakes,” December 11, 2015.  FLOW (For Love of Water) 

www.flowforwater.org (Hereinafter Appendix C Report). 
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Historically, as previously mentioned, crude oil and NGLs flowed to the Great Lakes – 

St. Lawrence Basin from the Gulf Coast and the Southwest United States, as well as 

Alberta, Canada, and the East Coast (See Figure 3).  Today, the crude oil and NGL 

sources and destinations have changed and the pipeline system is evolving to support 

shipments.  Enbridge, Kinder Morgan, and PanCanada are expanding and modifying their 

networks to transport Bakken crude oil and Alberta tar sands crude oil to the coasts.  The 

PanCanada Keystone XL pipeline project down through the central United States is well 

known, and the Obama Administration recently rejected the project.  Meanwhile, their 

competitor, Enbridge, is working on multiple projects to expand capacity and redirect 

flows to transport Bakken crude oil and tar sands crude oil to the East Coast (Montreal 

and Portland, Maine), the U.S. Gulf Coast, and the Canadian west coast.  The Enbridge 

strategy will provide feedstock to refineries in these regions and to main ports for export 

(See Figure 4). 

 

Nationally, the Keystone XL project is highly visible and the strategy is transparent.  

Enbridge’s pipeline network strategy is less obvious, especially to government regulators 

and the general public, as it is being implemented segment-by-segment and involves 

several partners.  Segment-by-segment implementation is a typical company engineering 

and investment approach, and a few state and local regulators might review the individual 

segments for piece-meal permitting, but state officials and the public often do not know 

about these incremental changes because there is no review of the overall project or 

purpose. The Michigan Public Service Commission (MPSC) reviewed single pump 

stations and new or old line replacements of Line 6B, but not the overall system and 

purpose; this resulted in a lack of adequate study of alternatives in light of the overall 

project purpose.  However, a segmented approach without the availability of a 

comprehensive and consolidated systems view hinders stakeholders from understanding 

the impact and identifying better alternatives.  It also results in a lack of establishment of 

constraints on a project. 

 

Segment-by-segment implementation can be a classic divide and conquer strategy for 

obtaining approvals.  The system then evolves without an appropriate consideration of 

better options for citizen safety and environmental protection.  The segment-by-segment 

understates harms and risks, and fails to properly assess alternative pipelines, systems, 

and capacities.  

 

The current Enbridge Line 5 controversy is an example of a segmented strategic approach 

by the company to maintain the status quo.  The debate is primarily centered on Line 5; 

the company defends the importance for continued operation, pipeline reliability, and 

emergency response capability, while citizen groups focus on the imminent hazard and 

catastrophic consequences of a major release.  The State of Michigan now recognizes that 
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an alternatives analysis is needed.  Priority action is needed.  As the debate continues, the 

system continues to evolve, potentially missing opportunities for a better solution or 

possibly leading to an actual oil spill.  

 

It also should be noted that during the past several years as Enbridge has incrementally 

expanded its capacity and replaced Line 6B across southern Michigan to Sarnia, with 

spur pipelines to Toledo and Detroit, the MPSC could have, but did not, adopt a systems 

view and consider alternative options for Enbridge and crude oil pipeline transport in 

Michigan. For example, a proper alternative analysis or study by the MPSC for the 

doubling of the capacity or flow volume of Line 6B would have considered high level 

risk and imminent harm associated with Line 5 under the Straits, or considered whether 

crude oil transport and the risk of such an unacceptable harm is necessary or an 

acceptable alternative.  Fortunately, given the expansion and enlargement of Line 6B and 

the recommendation of the Pipeline Task Force, the state’s alternative analysis is 

underway (See FLOW’s companion Alternatives Analysis Report).
7
 

 

 

V. THE PIPELINE NETWORK IN THE GREAT LAKES REGION AND SYSTEM EVOLUTION 

Prior to the Enbridge Line 6B Kalamazoo River crude oil spill in 2010, pipeline system 

strategic goals were different but beginning to change rapidly.  Crude oil and NGLs 

feedstock to the Great Lakes – St. Lawrence Basin was primarily inbound from western 

Canada, U.S. Gulf Coast, southwest U.S. and imports or maritime shipments via the East 

Coast and Montreal.  Figure 5 shows the main refineries in the Great Lakes and St. 

Lawrence Basin.  However, the new goals of the oil and gas sector as well as the U.S. and 

Canadian governments are to capture the benefits of the Bakken, Alberta, shale and tar 

sands reserves and the Utica and Marcellus shale reserves in Pennsylvania, Ohio, and 

West Virginia; to reduce energy dependence on imports; increase employment; and use 

the lower-cost feedstock to expand economic growth and promote crude oil exports.  

These goals are driving major changes in the crude oil and NGLs supply-chain system, 

especially the pipeline network.    

 

  

                                                        
7 Id. 
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Based on publicly available information, the oil and gas sector strategy as affecting the 

Great Lakes – St. Lawrence Basin region includes the following:   

 

 Exploit domestic U.S. and Canadian crude oil, tar sands, and natural gas reserves 

in the Bakken, Utica, and Marcellus shale and Alberta tar sands regions as lower 

cost sources, for less dependence on imports, increased economic development 

including jobs, and stronger energy security.  Thus, use oil and gas resources 

within North America but also take advantage of export opportunities.    

 

 For North America, maximizing pipeline network utilization aids in reducing 

railroad transportation, which has a higher safety risk. However, railroad 

transportation will remain as a key mode and government regulators are moving 

to reduce risk through new regulations on tank car specifications and positive 

train control. 

 

 For Enbridge specifically, the apparent strategy is to expand their pipeline 

network capacity across the northern tier to their Superior, Wisconsin terminal, 

down to and south of the Chicago area, across Michigan to Sarnia, Ontario, on to 

Montreal, and through partnerships, eventually to Portland, Maine.  This 

collection of projects completed and underway will enable shippers to move 

Bakken and Alberta crude oil in large quantities to refineries along the way and 

for export or maritime shipment from Montreal and eventually Portland (See 

Figure 6). 

 

 The Enbridge and partner pipeline projects also will enable connections to 

southbound pipelines to refineries and export ports in the Gulf Coast region.  

Existing pipelines from the Gulf Coast to the north now are underutilized.  

Projects are underway that will reverse the flow to carry crude oil southbound.  

Smaller south-to-north pipelines may be installed and the larger existing lines 

used for shipments south (See Figure 7).     

 

The projects under development or completed to implement the above Supply-Chain 

System Strategies include (See Figure 8): 

 

1. The Alberta Clipper and Southbound Wisconsin Pipeline Network – The 

Alberta Clipper or Enbridge Line 67 runs from Hardisty, Alberta, to Superior, 

Wisconsin.  Line 67 was put in service in 2010 with a capacity of 450,000 barrels 

per day (bpd).  A Phase 1 expansion increased it to 570,000 bpd in 2014.  A Phase 

2 expansion is in the permitting / approval process and will take the capacity to 

880,000 bpd.    
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2. Line 5, Michigan U.P., Straits, L.P. – Early in the evolution to ship heavy and 

tar sands crude oil eastward, Line 5 and the installation of a new parallel line were 

considered.  This plan was dropped and the existing Line 5 was expanded through 

the addition of new pumping and friction reducing agent injection stations over a 

number of years.  In September 2015, an agreement to prevent shipment of heavy 

crude oil in Line 5 was reached with the State of Michigan, but this is not a 

permanent ban.  Enbridge’s operations optimize the use of Line 5 for shipment of 

light crude and NGLs enabling heavy and tar sands crude oil to be shipped in 

larger quantities through Wisconsin and southern Michigan to the East and 

southbound to the U.S. Gulf Coast.  The overwhelming majority of Line 5 crude 

oil goes back into Canada via the crossing at Marysville, Michigan, to Sarnia, 

Ontario.
8
 

3. Line 6B, southern Michigan – Enbridge replaced the old Line 6B that failed in 

2010.  The new parallel line was completed in 2014 and expands capacity from 

the restricted flow on the original 6B of 240,000 bpd to 800,000 bpd. 

 

4. Flanagan South Pipeline Project – Enbridge completed pipeline construction in 

2014 to ship heavy crude oil from collection terminals in Pontiac, Illinois, to a 

Cushing, Oklahoma, storage hub. It is carrying 585,000 bpd with an ultimate 

capacity of 880,000 bpd to support refineries on the U.S. Gulf Coast and export 

opportunities.   

 

5. Line 9 Flow Reversal
9
 – Enbridge pipeline from Sarnia, Ontario, to Montreal, 

Quebec.  Line 9 originally supplied crude oil from the west to eastern Canadian 

refineries.  It was reversed in 1998, flowing east to west, to supply cheaper 

imported crude oil to eastern Canada refineries.  The flow is being returned west 

to east to enable refineries to access Bakken and tar sands crude oil and enable 

maritime shipments and exports from Montreal.  Line 9 has a current capacity of 

240,000 bpd.   

 

6. Portland – Montreal Pipeline – This is an old pipeline network to ship crude oil 

imported through Portland, Maine, to Montreal.  The business has dropped 

dramatically as the imported oil is not cost competitive in the current market.   

Enbridge is working with their partners to develop a project to reverse the flow, 

                                                        
8 Street, Gary L., M.S., P.E., Current and Possible Alternative Supply Systems for Refineries in Detroit, MI 
and Toledo, OH, and Propane Supply for the Upper Peninsula, December 14, 2015.). 

www.flowforwater.org, (Hereinafter Appendix B Report). 
9 Tobben, Sheela and Murtaugh, Dan., Enbridge Line 9B Said to Deliver Crude Oil to Eastern Canada 

December 2, 2015, http://www.bloomberg.com/news/articles/2015-12-02/enbridge-line-9b-said-to-deliver-

crude-oil-to-eastern-canada  
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enabling heavy and tar sands crude oil maritime shipments from Portland.  This 

project is being strongly resisted by the Portland community. 

 

7. Enbridge Trunkline Project – Enbridge will convert an existing natural gas 

pipeline to crude oil service and reverse the flow to ship crude oil from Patoka, 

IL, to St. James, LA.  Capacity would be increased from 420,000 bpd to 660,000 

bpd and transport U.S. and Canadian Bakken crude oil to support Gulf Coast 

refineries (See Figure 8). 

 

8. Capline Pipeline – Marathon operates this pipeline, the largest crude oil pipeline 

in the United States, with a capacity of 1,200,000 bpd.  It currently ships from St. 

James, Louisiana, to Patoka, Illinois.  A project is under study that will reverse the 

flow because utilization has dropped in recent years with crude oil from the Gulf 

Coast region being displaced by crude oil from the Bakken/Alberta regions in 

northern refineries.  Plans to reverse the flow may include the installation of a 

smaller south-to-north pipeline to maintain smaller volume shipments along the 

historical route. This would connect these crude oil sources through Enbridge 

pipelines both south and east. In effect, along with the incremental expansion and 

doubling of Line 6B, it appears that Enbridge has been building, piece-by-piece, 

its own version of the Keystone XL Pipeline recently rejected by U.S. President 

Obama (See Figure 7). 

 

9. MPLX Patoka, IL, to Lima, OH, Pipeline – Marathon operates this pipeline 

with a 249,000 bpd capacity.  A study is underway incrementally expanding the 

pipeline.  This line feeds the network to Toledo, Ohio, and Detroit, Michigan (See 

Figure 9). 

 

10. Detroit Marathon Refinery – This refinery is continuing to expand capabilities 

to consume tar sands crude oil that has a lower cost. The refinery currently 

receives crude oil from Enbridge Line 6B via Enbridge Line 17 and Line 79 from 

Stockbridge, Michigan, to Freedom Junction and then on through the leased 

Wolverine Pipeline to the refinery.  The refinery also receives light crude oil from 

Line 5 via the Sunoco Pipeline and crude oil from the Mid-Valley and Capline 

pipelines (See Figure 10).  The following information is summarized from an 

analysis conducted by G. Street,
10

 which provides a detailed material balance or 

quantitative analysis of system capabilities.    

 

Marathon currently consumes 130,000 barrels per day of crude at capacity.  They 

likely use 100,000 bpd of heavy crude and dilbit via Line 6B as noted above, 

                                                        
10 Id. Appendix B Report.  
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leaving 30,000 bpd demand for light crude.  This small volume, now supplied by 

Line 5, could alternatively be supplied by the Mid-Valley, MPLX, and Capline 

pipeline network, which is partly owned by Marathon.   

 

11. Toledo Area Refineries – BP-Husky (Toledo) consumes 160,000 bpd of crude 

oil at capacity with 100,000 bpd of heavy crude from Enbridge Line 6B via Line 

17 and a new line, Enbridge Line 79 (See Figure 10).  While BP-Husky may 

receive part of the remaining 60,000 bpd of light crude oil via Line 5, it is more 

likely received via the Mid-Valley and Capline pipelines from the southern 

United States. 

 

PBF Energy (Toledo) does not appear to be processing heavy crude oil or dilbit 

and are most likely receiving light and medium crude oil via the Mid-Valley and 

Capline pipelines.
11

 

 

VI. NATURAL GAS LIQUIDS IN THE GREAT LAKES – ST. LAWRENCE BASIN 

Natural gas liquids (NGLs) contain lighter hydrocarbon materials (ethane, propane, 

butane) and can be liquefied and shipped in the same pipelines as crude oil.  NGLs are 

“coproduced” during natural gas and crude oil production.  NGLs consist of ethane, used 

in petrochemical production; propane, used for heating and chemical production; and 

butane, used in gasoline blending and chemical production.  “Light condensates” have the 

same components as NGLs but higher amounts of butane, pentane, and hexane.  Light 

condensates are also known as “natural gasoline.”    

 

Tar sands crude oil at the point-of-origin is highly viscous and cannot be directly pumped 

through pipelines.  By diluting tar sands crude with NGLs and/or light condensates, the 

physical properties of the resulting blend, called dilbit, are then similar to heavy crude oil 

enabling pipeline shipment.  NGLs and light condensates are sent to the tar sands regions 

in large quantities for blending into dilbit.  

 

NGLs are shipped from the Northwest in Line 5 to petrochemical producers in Sarnia 

Canada (See Figure 11).  At Rapid River, Michigan, some of the NGLs are diverted 

through a de-propanizer unit to extract propane and the remainder of the stream (ethane, 

butane) is then re-injected into Line 5 for shipment to Sarnia.  The extracted propane is 

used for home and commercial heating in the Michigan Upper Peninsula.  Other suppliers 

using tank trucks also supply propane to the Upper Peninsula.    

 

Alternative supply routes for NGLs to Sarnia are under development:  

                                                        
11 Id. Appendix B Report. 
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 Kinder Morgan has a project to ship NGLs and light condensate from the 

Marcellus Pennsylvania shale oil and gas fields via the Cochin Pipeline to Riga, 

Michigan, then to Windsor, Ontario and from there through a Canadian line to 

chemical manufacturers in Sarnia.  This routing is in competition to Enbridge 

Line 5.  The Cochin Pipeline will also transport NGLs and light condensates west 

and north to be used as diluent for the Alberta tar sands crude oil (See Figures 12 

and 13).   

 

 The Sunoco Mariner Pipeline will transport NGLs and light condensate from the 

Marcellus and Utica shale gas fields to the Toledo, Ohio, area where it can then 

move north to Sarnia (See Figure 13).  

 

 New projects are also being implemented to ship light condensate from the Gulf 

Coast Region to Alberta for blending into dilbit.   

 

VII. THE CURRENT PIPELINE SYSTEM EVOLUTION AND THE ROLE OF LINE 5 

 

Crude oil and NGL sources are changing and driving pipeline company strategies.  

Enbridge and PanCanada are expanding and modifying their networks to transport 

Bakken and Alberta tar sands crude oil to North American refineries and export ports on 

the East, West, and Gulf Coasts.    

 

The recently rejected PanCanada Keystone XL pipeline project through the central 

United States is well known and the strategy is visible to government agencies and the 

public.  Enbridge, their competitor, is working on multiple projects to expand capacity 

and redirect flows to transport Bakken crude oil and tar sands crude oil to the East Coast 

(Montreal, Maine), U.S. Gulf Coast, and the Canadian west coast and to refineries along 

the routes or at the destinations.   

 

Enbridge’s pipeline strategy has not been so visible or obvious, as a consolidated view of 

their numerous projects is not readily available.  The Enbridge pipeline network is being 

expanded and modified segment-by-segment and integrated with pipeline partners.  

Segment-by-segment implementation is a typical company engineering and investment 

approach; however, without disclosure or a transparent overall view, this avoids and 

hinders government agencies and citizen stakeholders from understanding the impact and 

considering, identifying, and requiring better alternatives with the elimination of potential 

for unacceptable or high level risks of catastrophic harm such as that posed by Line 5 

under the Straits.  Segment-by-segment review and development result in an overall 
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higher level of risk and potential catastrophic harm, like a spill of crude oil in the Great 

Lakes at the Straits, than would the overall project or risk and alternatives analysis. 

 

The end result is that government regulators and the general public cannot launch 

effective alternative analyses that may result in better solutions or, at a minimum, ensure 

that government agencies set adequate regulatory constraints.  Without transparency and 

alternative analyses on the appropriate parts of the overall system, the pipeline network 

evolves in an optimum direction for the oil and gas sector and the evolution may not 

adequately address citizen safety and environmental protection.  
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APPENDIX B: CURRENT AND POSSIBLE ALTERNATIVE SUPPLY SYSTEMS FOR TRANSPORTING OIL 

AND NATURAL GAS LIQUIDS TO REFINERIES IN DETROIT, MI; TOLEDO, OH; WARREN, PA; AND 

SARNIA, ON, AND PROPANE FOR THE UPPER PENINSULA OF MICHIGAN 

 

By:  Gary L. Street, M.S., P.E. 

December 14, 2015 

Prepared for and in partnership with FLOW (For Love of Water) 

 

REPORT STATUS:  The report that follows is based on an initial and ongoing investigation.  New 

information is frequently uncovered.  As new information is found and verified, it will be added 

to the report, as a revision or supplement. 

 

PURPOSE   

1. To identify the sources and amounts of crude oil that can be transported by pipeline to the 

Detroit refinery and two Toledo refineries, plus a refinery in Warren, PA. 

2. Review the crude oil source for refineries in Sarnia, ON. 

3. Consider supply system alternatives for delivering crude oil to the refineries – via 

pipeline – that would allow Line 5 to be shut down at the Straits of Mackinac. 

4. Consider supply system alternatives involving pipeline and trucks for delivering propane 

to the Upper Peninsula and Northern Wisconsin that would allow Line 5 to be shut down 

at the Straits of Mackinac. 

 

SUMMARY 

 Refineries in Detroit and Toledo served by Enbridge, and others: 

1. Marathon – Detroit; Crude capacity = 130,000 barrels per day (bpd)
1
 

2. BP-Husky – Toledo; Crude capacity = 160,000 bpd
2
 

3. PBF
3
 – Toledo; Crude capacity = 170,000 bpd

4
 

 

 Refineries in Sarnia served by Enbridge: 

1. Imperial – Sarnia, Crude capacity = 121,000 bpd
5
 

2. Shell – Sarnia, Crude capacity = 75,000 bpd
6
 

3. Suncor – Sarnia, Crude capacity = 85,000 bpd
7
 

 

                                                        
1 Source: Marathon Detroit Refinery, March 2015. 
2 “What do we do?,” BP Husky. http://www.bp.com/en_us/bp-us/what-we-do/refining/toledo.html  
3
 In December 2010, Sunoco sold its refinery in Toledo, Ohio, to PBF Energy for US $400 million. 

4 Source: PBF Energy, 2015. 
5“Operations: Sarnia manufacturing site,” http://www.imperialoil.ca/Canada-

English/operations_refineries_sarnia.aspx . 
6 “Sarnia Manufacturing Centre Profile,”, http://www.shell.ca/en/aboutshell/our-business-tpkg/downstream/oil-

products/sarnia.html . 
7
“Refining,” Suncor, http://www.suncor.com/en/about/232.aspx. 
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 A recent step by Enbridge has exacerbated the issue of supply to Sarnia by eliminating a 

previous source of crude oil to Sarnia.  In March, 2014, the National Energy Board of 

Canada approved a request by Enbridge to reverse the flow of Line 9.  Instead of crude 

coming from Montreal to Sarnia, it now flows from Sarnia to Montreal, for export outside 

of Canada.  This development has removed an important source of crude oil for the 

Sarnia refineries. 

 

 It is not the responsibility of the citizens of Michigan, nor other Great Lakes states and 

provinces, to risk an environmental disaster, simply to meet the demands of Canadian 

refineries, or a Canadian pipeline company, which serve a multi-national market, far 

beyond the needs of the Great Lakes region. 

 

 After its Line 6B burst in 2010 spilling one million gallons of heavy crude into the 

Kalamazoo River watershed, Enbridge installed a new Line 6B from Griffith, IN, to 

Marysville, MI.
8
  In doing so, Enbridge increased its capacity to ship heavy crude to 

Sarnia via this route by 200 percent, and boosted the ultimate crude capacity of the 

segment between Griffith, Indiana, and Stockbridge, Michigan, by over 300 percent.  The 

old Line 6B has been shut down, but not removed. 

 

 Marathon consumes 130,000 barrels per day (bpd) of crude.  Of this amount, they utilize 

100,000 bpd of heavy crude, which arrives by Line 6B.  This leaves a need for 30,000 

bpd of light or medium crude.  Since Line 5 transports 22,680,000 gallons per day or 

540,000 bpd, the maximum demand by Marathon on Line 5 is 30,000/540,000 = 5.6%. 

 

 Roughly 14,000 bpd
9
 of light crude are routinely added to Line 5 from oil wells in the 

Northern Lower Peninsula of Michigan, reducing the need for medium crude for 

Marathon - from outside of Michigan - to 16,000 bpd, or 12% of Marathon’s daily crude 

demand.  Since the Michigan crude is extracted south of the Straits, it can continue 

flowing to Marathon, via Line 5, even if Line 5 at the Straits is shutdown. 

 

 Light crude can also be transported from the southern United States via the Mid-Valley 

and Capline pipelines to Marathon and the two Toledo refineries.  In addition, light crude 

is also available via Line 6B from the Bakken formation in North Dakota.   

 

 Based on the above, it is reasonable to conclude that only a small portion of the capacity 

of Line 5 is needed by Marathon and can be supplied by other existing pipelines. 

                                                        
8 Pre-Filed Testimony of Thomas Hodge before the State of Michigan Public Service Commission, April 16, 2012, 

PDF, pg. 11. 
9“How does Michigan benefit? Line 5 keeps the wheels turning in Michigan,” http://www.enbridge.com/Line-

5/Benefits.aspx . 
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 BP-Husky (Toledo) consumes 160,000 bpd of crude.  They are able to receive 60,000 

bpd of heavy crude from Enbridge Line 6B, in conjunction with Line 17.  In the near 

future they will also receive heavy crude via a new line, Enbridge Line 79  (See Map 2). 

 

 While it is possible that BP-Husky is currently receiving some of the remaining 100,000 

bpd via Line 5, it is also possible they receive it now, or could receive it in the future, via 

the Mid-Valley and Capline pipelines, which transport light and medium crude from the 

southern United States (See Map 2). 

 

 Several references
10

 to BP-Husky converting entirely to heavy crude feed stock were 

discovered.  The schedule for the conversion is varied, but even the most cautious 

estimate is that it will be complete by 2020.  Assuming this happens, when the 

conversion is complete, BP-Husky in Toledo will be totally independent of a light crude 

supply, such as that from Line 5, Bakken, or Mid-Valley. 

 

 Nothing was found to suggest that PBF Energy (Toledo) has the capacity to process 

heavy crude.  They are receiving light and medium crude via the Mid-Valley and Capline 

pipelines.  While it may be possible for PBF Energy to receive crude via Line 5, and a 

Sunoco line running from Marysville to Toledo, it is unlikely they use this source. 

 

 Regarding propane, preliminary engineering alternatives have been developed during this 

investigation that show that Line 5 at the Straits of Mackinac can be shut down, but still 

provide customers in the Upper Peninsula and Northern Wisconsin with propane, by 

Enbridge, or by some other supplier, should Enbridge chose not to continue to do so. 

 

CONCLUSION 

 

 Based on the information available, we conclude that no more than five to tenpercent of 

the crude oil in Line 5 is going to the Detroit and Toledo refineries.  In reality, it is most 

likely closer to five percent than ten percent.   

 

 If Line 5 were shutdown, this amount of light and medium crude could be supplied from 

the Capline and Mid-Valley pipelines, along with crude from northern Michigan. These 

sources are currently transporting crude to the area, and could most likely make up the 

relatively small amount that may be coming to the U.S. from Line 5.  In addition, Bakken 

light crude could also be transported to the area via Line 6B. 

 

                                                        
10 Pre-Filed Direct Testimony of Mark Sitek before the State of Michigan Public Service Commission, April 16, 

2012, U-16937, pdf pgs. 16, 21, 44, 69. 
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 The overwhelming majority of Line 5 crude goes back into Canada via the crossing at 

Marysville, MI, to Sarnia, ON. 

 

 Based on analysis of alternatives, there appears to be no valid reason for a disruption of 

propane in the Upper Peninsula or Northern Wisconsin if Line 5 is shut down at the 

Straits of Mackinac. 

 

 If Line 5 is shut down at the Mackinac Straits, but the remainder of it is kept operational 

from Lewiston, MI, southward, Michigan crude can continue to be transported to 

refineries in Detroit and Toledo. 
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SCOPE 

This report considers crude oil coming from the following sources: 

 Bakken crude from North Dakota (Light, sweet crude) 

 Alberta Tar Sands (Heavy crude) 

 U.S. Gulf Coast – Louisiana and Texas (Light, sweet crude) 

 Northern Lower Peninsula of Michigan (Light, sweet crude) 

 

I. Bakken Crude from North Dakota (Light, sweet crude) 

Bakken crude is further described by the North Dakota Petroleum Council.
11

  There are numerous 

references in testimony to the Michigan Public Service Commission (MPSC) that Bakken crude is 

readily available to Marathon and BP-Husky at this time,
12

 particularly via Line 6B.   

 

II. Alberta Tar Sands (Heavy crude) and the Possibility of Crossing the Straits 

In 2012, Enbridge considered an expansion of Line 5 rather than replacing Line 6B.
13

  Since Line 

6B is primarily a line for heavy crude, the new Line 5, as considered by Enbridge, would also have 

carried heavy crude.  This did not happen, and with the agreement to ban heavy oil in Line 5 

recently reached between the State of Michigan and Enbridge, it may not happen.   

 

“Enbridge evaluated expansion of its Line 5 pipeline, which would require the construction of 

a second, 645-mile parallel pipeline from Superior to Sarnia.  This approach would not 

provide the incremental pipeline capacity in the timeframe needed.  Additionally, it would be 

more intrusive to landowners, local communities and the environment, and would not provide 

the immediate capacity requirements of shippers on Line 6B.  Therefore, Enbridge dismissed 

this alternative and no further studies were conducted.” 

 

III. Upgrade of Line 6B 

(From testimony by Thomas Hodge of Enbridge before the Michigan Public Service 

Commission,
14

 (“MPSC”)) 

 

MPSC:  ”Will this project increase the operating pressure ofLine 6b?” 

Hodge:  “Yes.” 

 

MPSC: “Please explain.” 

Hodge:  “Replacement of these remaining segments will restore the original ultimate pipeline 

capacity of Line 6B.
15

  As Line 6B is expected to continue to operate at pressures below the 

                                                        
11 “Bakken Crude Properties,” North Dakota Petroleum Council, http://www.ndoil.org/resources/bkn/. 
12  Testimony by Michael Ashton before the Michigan Public Services Commission, Case # U16937, May 24, 2012. 
13 Enbridge, Line 6B Phase 2 Replacement Project, June 15, 2012, p. 14. 
14

 Pre-Filed Testimony of Thomas Hodge before the State of Michigan Public Service Commission, April 16, 2012.   
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previous maximum operating pressure, the available pipeline capacity on Line 6B is reduced as 

a direct result.  By replacing the remaining segments of Line 6B with new pipeline, Enbridge will 

be able to achieve its original ultimate capacity and also provide the pipeline capacity necessary 

to meet its shippers’ current transportation requirements. 

  

Shippers are also forecasting a need for additional capacity above current demands.  Since Line 

6B has experienced periodic apportionment based on monthly shipper demand, Enbridge 

anticipates that the frequency of apportionment will only increase, especially as demand for 

additional pipeline capacity rises to meet the feedstock requirements of the refineries directly 

and indirectly served from Line 6B.  

 

Enbridge plans to replace certain segments of Line 6B with a 36-inch diameter pipe and to 

install new facilities at certain existing station locations in order to meet its shipper’s future 

transportation requirements.” 

 

A.  Impact of Reduced Flow in Line 6B and Subsequent Total Replacement 

Enbridge repeatedly has stressed that it replaced the entire length of Line 6B, from Griffith, IN, 

to Maryville, MI, due to “Integrity and Maintenance” considerations.  While these factors may 

have contributed to the decision, the evidence clearly shows the over-riding consideration to be 

economic. 

 

After the spill at Marshall on July 25, 2010, Enbridge was ordered by the Pipeline and Hazardous 

Materials Safety Administration (PHMSA) to reduce the operating pressure of Line 6B to 80 

percent of its pre-spill amount.
16

  This meant the operating pressure could not exceed 340 psig 

(prior to the rupture, the line was operated at 425 psig).  The reduced operating pressure in turn 

reduced the flow in the line from roughly 400,000 bpd
17,18 

to a maximum of 240,000 bpd.
19,20

 

Such a capacity reduction represented a loss of revenue for Enbridge, and may have created 

supply problems for Marathon.  In addition, Mr. Warner
21

 of the Michigan Public Service 

                                                                                                                                                                                   
15  In reality, the project does more than “restore the original capacity,” it increases the capacity of Line 6B 

substantially.   
16 Travis Warner, a Public Utilities Engineer in the Gas Operations Section of the Commission’s Operations and 

Wholesale Markets Division, before the Michigan Public Service Commission, History of Proceedings, Case # U-

17020, January 31, 2013, pg. 13. 
17 Matheny, Keith, “Enbridge’s expanded oil pipeline draws ire of homeowners in its path,” Detroit Free Press, June 

24, 2013. 
18 Hasemyer, David, “Michigan Pipeline to Restart, Now New and Double the Capacity,”  Inside Climate News, 

April 10, 2014. 
19 Matheny, Keith, “Enbridge’s expanded oil pipeline draws ire of homeowners in its path,” Detroit Free Press, June 
24, 2013.  
20 See supra note 18.  
21 Testimony by Travis Warner, a Public Utilities Engineer in the Gas Operations Section of the Commission’s 

Operations and Wholesale Markets Division, before the Michigan Public Service Commission, Case # U-17020, 

January 31, 2013, pg. 13. 
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Commission staff stated, “[T]here is no guarantee that PHMSA will ever allow Enbridge [to] 

operate Line 6B at its original design pressure and the subsequent capacity.” 

 

To counter this, Enbridge installed an entire new line from Griffith, IN, to Marysville, MI
22

.  The 

cost, as reported by Enbridge,
23

 was $2.8 billion.  However the new line is 36 inches in diameter 

from Griffith, Indiana, to Stockbridge, Michigan, then 30 inches in diameter from Stockbridge to 

Marysville, Michigan.  It is important to note that the old Line 6B was 30 inches in diameter for 

its entire path, not 36 inches from Griffith to Stockbridge.   

 

Taking into account the larger diameter, and the removal of federal restrictions on operating 

pressure due to the installation of a new pipeline, Enbridge now has an Ultimate Annual 

Capacity in the 36-inch diameter portion (Griffith to Stockbridge) of 800,000 bpd, and an 

Ultimate Annual Capacity in the 30-inch diameter section (Stockbridge to Marysville) of 

525,000 bpd.  When this is compared to the 240,000 bpd that Enbridge was restricted to with the 

“old” Line 6B, it is obvious why they sought to replace the entire Line 6B, even at the cost of 

$2.8 billion (See Table 1).  

 

It appears that the total replacement of Line 6B from Stockbridge to Marysville was primarily 

motivated by economic considerations – the ability to operate at even higher flow rates in the 

future.  Other considerations, such as safety, environmental, and disruption of landowners, while 

valid, were secondary.   

 

This conclusion is borne out by testimony before the MPSC by Mr. Thomas Hodge of 

Enbridge.
24

  In April, 2012, he stated, “This will enable Enbridge to restore Line 6B to its 

original ultimate pipeline capacity and along with certain facility installations at existing station 

sites, to provide the pipeline capacity necessary to meet its shippers’ current and future 

transportation requirements.”  For the definition of “capacity” terms as used by Enbridge, see 

Addendum 1. 

 

In January 2013, in testimony before the MPSC, Mr. Hodge A once again was quoted regarding 

an increase in capacity if Line 6B were completely replaced.
25

   

 

                                                        
22 Pre-Filed Testimony of Thomas Hodge before the State of Michigan Public Service Commission, April 16, 2012, 

pg. 12. 
23 Neiles, Byron, “Enbridge Major Projects,” Enbridge Day 2014, 
http://www.enbridge.com/~/media/www/Site%20Documents/Investor%20Relations/2014/ENBDays/3_Major_Proje

cts.pdf.   
24 Pre-Filed Testimony of Thomas Hodge before the State of Michigan Public Service Commission, April 16, 2012, 

Exhibit A-2, pg. 5 
25

 Michigan Public Service Commission, Order Approving Application, U-17020, January 31, 2013, pg. 9. 
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“Mr. Hodge also explained that the improvements to Line 6B will allow for operation of the 

pipeline at an increased operating pressure, which will increase its capacity. The details of the 

pre- and post-construction operating specifications appear on Table No. 3 at 6 Tr 364.” 

 

From Enbridge on April 2, 2014  

From the various statements by Enbridge, cited above, it is obvious that replacement of Line 6B 

not only satisfied regulatory conc: “Then after the completion of the full replacement of 6B, there 

will be work involving pump upgrades and terminal work as well as the construction of five 

additional tanks at Stockbridge all of this for 2016.”
26

   

 

The pump upgrades and additional storage tanks are all part of increasing the flow in Line 6B to 

the Ultimate Annual Capacity, as defined by Enbridge. The footnotes in Table 1 further confirm 

this conclusion.  

erns, but it also provided the opportunity to significantly increase the flow of heavy crude to 

Michigan, Ohio, Ontario, and Pennsylvania. 

 

Specifics of the Line 6B Phase 2 Replacement Project.
27 Enbridge Energy Partners, L.P., has 

replaced approximately 210 miles of existing 30-inch diameter Line 6B pipeline in Indiana and 

Michigan by installing new pipe.
28

  Per Enbridge, “The Line 6B Phase 2 Replacement Project 

responds to growing demand for pipeline transportation capacity while also reducing the 

frequency of future integrity inspections and individual repairs in the replacement segments.  

This is a combination capacity/integrity-driven project and is distinct from the integrity-driven 

Line 6B 2012 Maintenance and Rehabilitation Program… ” 

 

B.  Justification for the Increased Capacity in the New Line 6B: 

The History of Proceedings for Order of Approval
29 

issued by the MPSC, mentions, in several 

places, the justification used by Enbridge and the State to increase the capacity of Line 6B.   

 

A typical statement from the MPSC.
30

  “The Staff agrees that it would be in the public interest 

to replace the existing Line 6B with the new project, which would address the integrity issue, 

reduce future maintenance digs, and increase capacity to serve the present and future needs of 

shippers and local refineries.  Indeed, Staff witness Warner testified that he had recently 

confirmed the need for additional pipeline capacity at the site of Marathon’s Detroit refinery.” 

 

                                                        
26 Thomson Reuters Street Events, Edited Transcript, EEP and MEP Investor Day, April 2, 2014, pg. 15.  
27 “Pipeline Safety Trust: About Pipelines, Enbridge Expansion backgrounder,”  http://pstrust.org/about-

pipelines1/enbridge-expansion-backgrounder/. 
28Hasemyer, David, “Michigan Pipeline to Restart, Now New and Double the Capacity,”  Inside Climate News, 

April 10, 2014. 
29 Michigan Public Service Commission, Order Approving Application, U-17020, January 31, 2013, pgs. 9, 14, & 

18. 
30

 Id. 
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Table 1, and the other sources cited above, Enbridge used the opportunity to not only replace 

Line 6B, which very likely had additional “integrity” issues, but also increased their Initial 

Annual Capacity to send heavy crude between Griffith and Stockbridge by 208 percent (500,000 

bpd/240,000 bpd = 208 percent).   

 

Lastly, should Enbridge install additional pumps and other hardware, taking Line 6B to its 

Ultimate Annual Capacity, this same segment could see an increase of 333 percent  (800,000 

bpd/240,000 bpd = 333 percent). 

 

Map 1 – Upgraded Enbridge Line 6B
31

  

 
 

 

 

  

                                                        
31 Pre-Filed Direct Testimony of Mark Sitek before the State of Michigan Public Service Commission, April 16, 

2012.  
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Table 1 – Existing Line 6B Capacity and Increased Line 6B Capacity
32

 

 

 
Pipeline Capacity 

Existing Line 6B 

30-Inch (BPD)* 

Post- 

Construction 

36-Inch (BPD) ** 

Post- 

Construction 

30-Inch (BPD) ** 

Ultimate Design Capacity 450,000* 889,000 583,333 

 

Ultimate Annual Capacity 
Ranged from 400,000 

(bpd) to 410,000 

(bpd)* 

 

800,000 
 

525,000 

Initial Design Capacity  550,000 550,000 

Initial Annual Capacity  500,000 500,000 

Maximum Operating 

Pressure (72% of 
maximum yield strength) 

 

624 psi* 
 

1400 psi 
 

1260 psi 

The above Table No. 3 is from Exhibit A-2 of the Application 

* Prior to Sept. 2010 

** Stated capacity includes station upgrades indicated in Section 6 of Exhibit A-2 of this Application 

 

IV. Enbridge Lines 17 and 79 

Line 17 is 16 inches in diameter and runs from Stockbridge, MI, to Toledo, OH.  It is mainly 

used to deliver crude to BP-Husky in Toledo
33

 (See Map 2.) 

 

Enbridge Line 79 is used to transport western Canadian heavy crude.
34

  It is 20 inches in 

diameter.
35

  Line 79 was installed adjacent to Line 17 and was scheduled to start up in 2013.
36

  

The capacity of Line 79 is 80,000 bpd.
37

 

 

In testimony before the Michigan Public Service Commission,
38,39

 Mr. Neil Earnest, a Vice 

President and Director of Muse, Stancil & Co. of Addison, TX, stated, “With only one refinery in 

North Dakota, much of the state’s crude oil production is delivered throughout the Midwest via 

the Enbridge Mainline System.  The Marathon Detroit Refinery currently can receive Bakken 

production via Enbridge’s Line 5, a pipeline segment devoted to light and medium crude oil 

types (Bakken crude oil is light).  The BP-Husky Toledo Refinery currently does not have direct 

                                                        
32 Pre-Filed Testimony of Thomas Hodge before the State of Michigan Public Service Commission, April 16, 2012.   
33 Testimony before the Michigan Public Service Commission, January 12, 2012, p. 6. 
34 Testimony before the Michigan Public Service Commission, January 12, 2012, p. 7. 
35 Testimony before the Michigan Public Service Commission, January 12, 2012, p. 13. 
36 Kasler, Dale. “Federal energy agency supports California in dispute with JPMorgan Chase,” The Terra News. 

June 6, 2013. http://www.theterranews.com/content/?m=20130606. 
37 Pre-Filed Testimony of Thomas Hodge before the State of Michigan Public Service Commission, May 3, 2012, 

pdf pg. 63. 
38 Pre-Filed Testimony of Neil Earnest before the State of Michigan Public Service Commission, May 3, 2012, pdf 

pg. 44, U-16937. 
39

 Id, pdf  pg. 45. 
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pipeline access to Bakken supplies; however, with the additional capacity available for this 

refinery on Line 17 with the completion of this Project, Enbridge will be able to periodically 

batch supplies of Bakken crude to BP-Husky via Line 17.” 

 

There is no mention in any of the testimony that the PBF refinery in Toledo will be served by 

either Line 17 or Line 79. 

 

Conclusion:  Lines 17 and 79 can supply either heavy crude or light crude to Marathon and BP-

Husky, but do not supply any crude to PBF. 

 

V. Enbridge “Project 24”:  Recent and Planned Expansion of the Capacity of the Lakehead 

System 
40

 

 

Enbridge has requested approval from the Federal Energy Commission (FERC) to increase the 

capacity of portions of its Lakehead System.  The other pipelines involved are Line 61, Line 67, 

Line 62, and Line 6B. 

 

Table 2: Summary of Capacity Increases – Project 24 

 

Line 

Number 

Description Timing 

61 Increase capacity to 1,200,000 bpd 3 Q 2015 

67 Increase capacity to 800,000 bpd mid - 2015 

62 New “twin” line.  Initial capacity to be 570,000 bpd 3 Q 2015 

6B Increase current annual capacity from 500,000 bpd to 

570,000 bpd.  See  

Table 1. 

1 Q 2016 

 

Quoting FERC,
41

 “According to Enbridge Energy, the Line 6B Expansion will enhance the Line 

6B facilities between Griffith, Indiana, and Stockbridge, Michigan.  Enbridge Energy points out 

that this segment of Line 6B was replaced recently, and the replacement pipe will not be 

expanded further.  Instead, continues Enbridge Energy, the expansion will include pump station 

modifications and new tankage at the Hartsdale and Stockbridge terminals, which will increase 

the total capacity of Line 6B from 500,000 bpd
42

 to approximately 570,000 bpd.  Enbridge 

                                                        
40 FERC, Federal Energy Regulatory Commission, 150 FERC 61,069, February 2, 2015.   
41 Id., pg. 4. 
42 See  

 
 

 

Table 1 and addendum 1 for definition and use of “Capacity.” 
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Energy expects the Line 6B expansion to commence service during the first quarter of 2016 or 

earlier, at a cost of $365 million.” 

 

VI. Marathon Refinery in Detroit 

 

Marathon – Detroit; Crude Capacity = 130,000 bpd
43

. 

Crude oil demand at Marathon’s Detroit, Michigan, refinery is supplied exclusively by 

pipeline
44

. 

 

The capacity for processing heavy crude at Marathon in Detroit was reported to be 100,000 bpd 

in 2015
45

.  Citing Marathon’s web site - Upon completion of the DHOUP (Detroit Heavy Oil 

Upgrade Project) in 2012,
46

 the refinery became able to process 100,000 bpd of heavy Canadian 

crude.  

 

The capacity to process heavy crude at Marathon was further confirmed by the testimony of 

Clifford Cook
47

 (Marathon, Senior Vice President).  Mr. Cook stated that at the time of his 

testimony, Marathon could process 25,000 bpd of heavy crude from Canada.  He then referred 

the need for a new pipeline between Samaria, MI, and Detroit so the volume of heavy crude 

processed could be increased by 75,000 bpd.  The DHOUP Project, referred to above, and now 

operational, increased the capacity to 100,000 bpd. 

 

In addition to crude received from Alberta, Marathon receives 14,000 bpd of crude from the 

northern Lower Peninsula of Michigan
48

 via Line 5.  Taking this into account, their total need of 

130,000 bpd, along with the 100,000 bpd they receive by Line 6B, says they only need 16,000 

bpd from some other pipeline source – equal to about 12% of their daily demand.  (130,000 – 

14,000 = 16,000.  16,000/130,000 = 12.3%) 

 

Conclusion:  The section of Line 5, in the Lower Peninsula, between Lewiston and Marysville, 

could remain in operation if Line 5 were shut down at the Straits, and continue to supply 16,000 

bpd of crude to Marathon. 

                                                        
43 Marathon Petroleum Company, Marathon Detroit Refinery, March 2015, www.marathonpetroleum.com.  
44 Pre-Filed Direct Testimony of Clifford C. Cook before the State of Michigan Public Service Commission, March 

23, 2007 (Cook, at the time of the testimony, was Senior Vice President for Supply and Distribution, Marathon 

Petroleum Company). 
45Lefebvre, Ben. “Marathon Petroleum restarts Detroit refinery after major expansion project,” Hydrocarbon 

Processing. November 6, 2012. http://www.hydrocarbonprocessing.com/Article/3113909/Marathon-Petroleum-

restarts-Detroit-refinery-after-major-expansion-project.html.  
46 Id. 
47

 Testimony of Clifford Cook, Marathon, before the Michigan Public Service Commission, May 3, 2007, Case # U-

15251, 225540.doc2, p. 8., https://efile.mpsc.state.mi.us/efile/docs/15251/0002.pdf  
48 “How does Michigan benefit? Line 5 keeps the wheels turning in Michigan,” http://www.enbridge.com/Line-

5/Benefits.aspx . 
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Marathon has a pipeline from Samaria to Detroit.
49

  This line is 16 inches in diameter.   

 

Enbridge, Wolverine, and Marathon, have a sequential pipeline system from Line 6B to Freedom 

Township, then to Romulus, MI, and finally to the Marathon refinery (See Map 2). 

 

VII. The MPLX Crude Oil Pipeline System
50

  

(MPLX was spun off from Marathon about 2 years ago.  MPLX LP is a master limited 

partnership formed by Marathon Petroleum Corporation (MPC). 

 

Table 3 

 
 

Patoka to Lima Crude Pipeline System  

From Table 3 the Pakota to Lima crude pipeline system is made up of approximately 302 miles.  

(MPC = Marathon Petroleum Corporation) 

 

Crude is delivered to MPC’s tank farm in Lima, from where it is shipped to MPC’s Canton, 

Ohio, refinery, or to other third-party refineries in Lima and Toledo, Ohio.  Crude is also shipped 

to MPC’s Detroit refinery through the Samaria to Detroit pipeline. 

 

VIII. PBF Energy and the PBF Refinery in Toledo  

PBF – Toledo:  Crude Capacity = 170,000 barrels/day
51

 

 

                                                        
49 Banz, Keisha. “The MPLX crude oil pipeline system,” December 16, 2014. http://finance.yahoo.com/news/mplx-

crude-oil-pipeline-system-183449008.html, and Marathon Pipeline LLC Operated Pipeline Systems, May, 2015. 
50 Banz, Keisha. “The MPLX crude oil pipeline system,” December 16, 2014. http://finance.yahoo.com/news/mplx-

crude-oil-pipeline-system-183449008.html, 
51

 PBF Energy, 2015 

A-272

http://finance.yahoo.com/news/mplx-crude-oil-pipeline-system-183449008.html
http://finance.yahoo.com/news/mplx-crude-oil-pipeline-system-183449008.html
http://finance.yahoo.com/news/mplx-crude-oil-pipeline-system-183449008.html
http://finance.yahoo.com/news/mplx-crude-oil-pipeline-system-183449008.html
http://marketrealist.com/2014/12/mplx-crude-oil-pipeline-system/?utm_source=yahoo&utm_medium=feed&utm_content=graph-1&utm_campaign=mplx-crude-oil-pipeline-system#165548


 
 

PBF is a petroleum refiner and supplier of unbranded transportation fuels, heating oils, 

lubricants, petrochemical feedstocks, and other petroleum products, founded in 2008 with 

headquarters in Parsippany, New Jersey.  The company's three refineries include one in Toledo, 

Ohio, one at the Port of Paulsboro in Gibbstown, New Jersey, and the Delaware City Refinery in 

Delaware City. 

 

Sources of Crude 

From the 2014 PBF Energy Annual Report.
52

 

 

“Toledo has a throughput capacity of approximately 170,000 bpd and a Nelson Complexity 

Index of 9.2.  Toledo primarily processes a slate of light, sweet crudes from Canada, the Mid-

Continent, the Bakken region and the U.S. Gulf Coast.   

 

Crude is delivered to the Toledo refinery through three primary pipelines: (1) Enbridge from the 

north, (2) Capline from the south and (3) Mid-Valley from the south.  Crude is also delivered to 

a nearby terminal by rail and from local sources by truck to a truck unloading facility within the 

refinery.” 

 

While PBF states that it gets light crude via “Enbridge from the north,” it does not mean it must 

come by way of Line 5.  It could also come by way of Line 6B. 

 

There is no mention of heavy crude or dilbit.   

 

Conclusion:  There is no evidence that the PBF refinery in Toledo has the capability to process 

heavy crude, nor plans to do so in the near future. 

 

IX. Capline Pipeline:  The Capline crude pipeline
53

 is the biggest pipeline in the mainland 

United States.  It is 40 inches in diameter, and runs 632 miles.  It can handle 1.2 million bpd.  It 

is co-owned by Marathon, Plains All-American, and BP.  It transports crude northward from the 

Gulf Coast, originates in St. James, LA, and terminates at Patoka, IL (See Map 2). 

 

X. Mid -Valley Pipeline:  The Mid-Valley Pipeline Company owns a pipeline, which originates 

in Longview, TX, and terminates in Samaria, MI.
54,55

  It transports crude oil to refineries 

primarily in the Midwest United States.  The pipeline is 20 inches in diameter in some sections, 

and elsewhere, 22 inches in diameter.
56

  It is 1,100 miles long.
57

  The crude oil that is transported 

                                                        
52 PBF Energy Inc. 2014 Annual Report, p. 19. 
53 Resnick-Ault, Jessica, “UPDATE 2-Capline, biggest U.S. crude conduit, to study future options,” Reuters, Oct. 

30, 2014,  http://www.reuters.com/article/2014/10/30/marathonpetroleum-capline-idUSL1N0SP18220141030.  
54 “Sunoco Logistics Asset Map,” http://www.sunocologistics.com/Customers/Business-Lines/Asset-Map/241/.  
55 “Sunoco Logistics Asset Map,” http://www.sunocologistics.com/Customers/Business-Lines/Crude-Oil-Pipeline-

System/55/.  
56 Sunoco Pipeline L.P./Inland Corporation/Mid-Valley Pipeline Company, 2015. 
57

 Sunoco Pipeline L.P./Inland Corporation/Mid-Valley Pipeline Company, 2015. 
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in the Mid-Valley pipeline is Light Texas Crude.  The pipeline has a reported capacity of 

238,000 bpd
58

 to 280,000 bpd
59

 of Light Texas Crude (LTC).   

 

On November 5, 2015, Reuters reported
60

 that, “Sunoco Logistics expects to return its 280,000 

barrels per day Mid-Valley pipeline to full capacity early next year once it completes hydro-

testing on the system.” 

 

Note:  This pipeline is NOT transporting heavy crude.  The pipeline system in the Toledo area 

for this line becomes somewhat complex.
61

 

 
XI. BP-Husky Refinery in Toledo 

BP-Husky – Toledo; Crude Capacity = 160,000 bpd
62

 

 

Sources of Crude: 

1. Toledo Oil Pipeline
63

 (aka Enbridge Line 17).  From Stockbridge, MI, to the refinery.  

See Map 2.  Design Capacity of Line 17
64,65

 is 100,000 bpd.  Annual Capacity of Line 17:  

90,000 bpd.  Since this line is a spur of Line 6B, it most likely is supplying heavy crude 

to the refinery.  However it could also be used to supply light crude. 

 

2. The Mid-Valley pipeline is owned by Sunoco.
66

  Mid-Valley Pipeline includes 20-inch 

and 22-inch diameter sections.  It has a nominal capacity of 280,000 bpd
67

.  The pipeline, 

“….originates in Longview, Texas and passes through Louisiana, Arkansas, Mississippi, 

Tennessee, Kentucky, and Ohio, and terminates in Samaria, Michigan.”
68

 

 

Considering the source of the Mid-Valley pipeline, it is not supplying BP-Husky with 

heavy crude.  Rather it is a source of lighter crude, similar to that currently in Line 5. 

 

                                                        
58 Zacks Equity Research. “Sunoco Logistics; Mid-Valley Pipeline Spills,” Zacks.  March 20, 2014. 

http://www.zacks.com/stock/news/127113/sunoco-logistics-midvalley-pipeline-spills.  
59 Hampton, Liz. “Sunoco Logistics Mid-Valley pipeline to return to full capacity early next year,” Market News. 
December 10, 2015. http://www.ubs.wallst.com/ubs/mkt_story.asp?docKey=1329-L1N1301QL-1&first=0.  
60 Ibid. 
61Doherty, Kevin E. “Sunoco Logistics,” 

http://sitemanager.pdigm.com/user/file/Ohio/Sunoco_Pipeline_LP_Inland_Corporation_Mid_Valley_Pipeline_Com

pany.pdf. 
62

  “What do we do?” BP Husky. http://www.bp.com/en_us/bp-us/what-we-do/refining/toledo.html  
63 “Toledo Oil Pipeline,” http://abarrelfull.wikidot.com/toledo-oil-pipeline.  
64 “Toledo Oil Pipeline,” http://abarrelfull.wikidot.com/toledo-oil-pipeline. 
65 Testimony before the Michigan Public Service Commission, Sitek, et. al., May 3, 2012, U-16937, pdf pg. 6. 
66 “Toledo Oil Pipeline,”  http://abarrelfull.wikidot.com/mid-valley-crude-oil-pipeline.  
67 Williams, Nia. “Husky says Mid-Valley pipeline curtailment into Lima refinery may last into 2015,” Reuters.  

October 23, 2014.  http://www.reuters.com/article/2014/10/23/husky-energy-pipeline-lima-

idUSL2N0SI1TP20141023#YLKzOwfe1WR9HPYd.97.  
68

 Ibid. 
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3. The BP-Husky Refinery near Toledo is being converted to process ONLY heavy 

crude.
69,70  

 The conversion is expected to be complete sometime between 2016 and 2020.   

 
71

 “The partners plan to invest $2.5bn in the refinery by 2015 to increase processing 

capacity and enable it to process crude oil produced at the Sunrise field.  Located in the 

Canadian oil sands, the Sunrise field produces bitumen which is heavy, black and viscous 

in nature.  The investment will increase the capacity of the refinery to 170,000 bpd of 

heavy oil and bitumen.” 

 

4. Based on our investigation to date, the heavy crude that BP Husky is using is coming – 

and will come in the future - from Line 6B. 

 

 

XII. United Refinery in Warren PA Supply of Crude Oil
72

  

  

Substantially all of our crude supply is sourced from Canada and the Northern Plains states 

through the Enbridge pipeline.  We are however, not dependent on this source alone.  While not 

utilized during the closure of the Enbridge 6B pipeline because of the anticipated length of the 

disruption, we could within 90 days shift up to 70% of our crude oil requirements to some 

combination of domestic and offshore crude.  With additional time, 100% of our crude 

requirements could be obtained from non-Canadian sources. 

  

We access crude through the Kiantone Pipeline, which connects with the Enbridge pipeline 

system in West Seneca, New York, which is near Buffalo.  The Enbridge pipeline system provides 

access to most North American and foreign crude oils through three primary routes: 

(i) Canadian crude oils are transported eastward from Alberta and other points in Canada, 

(ii) foreign crude oils unloaded at the Louisiana Offshore Oil Port are transported north via the 

Capline and Chicap pipelines which connect to the Enbridge pipeline system at Mokena, Illinois, 

and (iii) foreign crude unloaded at Portland, Maine shipped to Montreal then shipped on 

Enbridge’s line 9 to Sarnia, Ontario. Enbridge has announced the Phase I (partial) reversal of 

Line 9.  This reversal includes the segment from Westover to Sarnia.  It does not interfere with 

crude deliveries from Montreal to Westover and deliveries into West Seneca.  

  

The Kiantone Pipeline, a 78-mile Company-owned and operated pipeline, connects our West 

Seneca, New York terminal at the pipeline’s northern terminus to the refinery’s tank farm at its 

southern terminus.  We completed construction of the Kiantone Pipeline in 1971 and have 

operated it continuously since then.  We are the sole shipper on the Kiantone Pipeline, and can 

                                                        
69 “BP-Husky Toledo Refinery, United States of America,” http://www.hydrocarbons-technology.com/projects/bp-

husky/.  
70 McLendon, Kelly. “Oil sands project called critical for local refinery,” Toledo Blade. June 6, 2013. 
http://www.toledoblade.com/Energy/2013/06/06/Oil-sands-project-called-critical-for-local-refinery.html.  
71“BP-Husky Toledo Refinery, United States of America,”  http://www.hydrocarbons-technology.com/projects/bp-

husky/.  
72 “United States Securities and Exchange Commission, Form 10-K” August 31, 2011. 

http://www.sec.gov/Archives/edgar/data/101462/000119312511324609/d257760d10k.htm  
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currently transport up to 70,000 bpd along the pipeline. Our right to maintain the pipeline is 

derived from approximately 265 separate easements, right-of-way agreements, licenses, permits, 

leases and similar agreements.  

  

The pipeline operation is monitored by operators using a recently upgraded SCADA system at 

the refinery. Shipments of crude arriving at the West Seneca terminal are separated and stored 

in one of the terminal’s three storage tanks, which have an aggregate storage capacity of 

485,000 barrels.  The refinery tank farm has two additional crude storage tanks with a total 

capacity of 200,000 barrels.  An additional 35,000 barrels of crude can be stored at the refinery.  
  
 

XIII. Propane Supply to the Upper Peninsula If Line 5 is Shut Down at the Straits of 

Mackinac 

 

Concern has been expressed that if Line 5 at the Straits were “shut down,” it would prevent 

delivery of propane to the Upper Peninsula.   

 

Periodically, Enbridge uses Line 5 to transport natural gas liquids (NGLs) to various locations, 

including a terminal and processing center at Rapid River, MI.  The compounds making up 

NGLs are shown in Table 4. 

 

At Rapid River, Enbridge operates a “depropanizer” to separate and purify the propane from the 

other compounds that are present.  After separation, the liquefied propane is stored under 

pressure in large steel cylinders.  Propane is then loaded into large trucks that haul it to localized 

distribution centers, or in some cases, directly to the end-customer.  If not taken directly from 

Rapid River to an end-customer, but instead taken to a localized distribution center, the propane 

is  loaded into smaller trucks, for local delivery to residences, small businesses, offices, etc. 

 

Rapid River is centrally located on the southern edge of Michigan’s Upper Peninsula, about half 

way between Ontonagon and St. Ignace.  It is ideally located to provide propane to most of the 

Upper Peninsula, as well as Northern Wisconsin. 

 

From a logistics and engineering viewpoint, there is no basis for concern.  Rapid River is 

130 miles west of where Line 5 crosses the Straits, very much “upstream” of the Mackinac 

Straits.  If Line 5 were shut down at the Straits, the Rapid River facility could continue to receive 

NGLs, and process them to remove and purify the propane.  Given the geography of the Rapid 

River location, receiving propane via Line 5 would not be impacted.  The Superior to Rapid 

River segment of Line 5 could remain in operation. 

 

Attached are preliminary Process Flow Diagrams that show (1) the existing propane purification 

tower (depropanizer) and propane storage tanks at Rapid River; and (2) two workable and 
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straightforward alternatives.  There are likely additional options.  Enbridge engineers, if not 

constrained by the status quo, could likely come up with these same alternatives – and more. 

The first drawing (Figure 1) shows the depropanizer at Rapid River as it likely exists today. 

Figure 2 assumes the depropanizer remains at Rapid River, MI, but continues to produce propane 

for the local area.  It uses the hardware that is currently in place to produce the propane.  All of 

the propane is then stored in tanks for distribution to the Upper Peninsula and Northern 

Wisconsin.  None is sent to the Lower Peninsula.  Figure 3 assumes the depropanizer is moved to 

Superior, WI, where it could produce propane for the Upper Peninsula and Northern Wisconsin.  

As with Figure 2, this option will continue to supply propane to the areas mentioned, even if Line 5 at the 

Straits is shutdown.  

 

Any of the alternatives shown would allow Line 5 to be shut down at the Straits, without 

interfering with distribution of propane in the Upper Peninsula or Northern Wisconsin.  From an 

engineering viewpoint, the alternatives are straightforward, and are very doable. 

 

There would be a relatively small capital expenditure associated with either of the two 

alternatives, as shown in Figure 2 and Figure 3.  However, considering the cost to Enbridge of a 

spill at the Straits, it would be nearly trivial. 

 

The alternative presented in Figure 3 is slightly more complicated, and likely a little more costly.  

However, it provides for the greatest flexibility in the future, and therefore may be preferred by 

Enbridge.  Regardless, either of the alternatives shown (Figure 2 or Figure 3) would be acceptable. 

 

The alternatives presented are conceptual.  While several details would need to be addressed, 

there are none, in our opinion, that would prevent implementation. 

 

Finally, we have looked at the propane supply alternatives ONLY from an Enbridge view point.  

It is nearly certain that if Enbridge ceased to supply propane to the Upper Peninsula and/or 

Northern Wisconsin, some other company would be eager to pick up this business. 

 

Conclusion:  Alternatives have been identified that allow Line 5 at the Straits to be shut down 

but permit Enbridge – or other Companies – to supply propane to the Upper Peninsula and 

Northern Wisconsin. 
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Table 4 

What are natural gas liquids and how are they used?73 

 

 
 

Natural gas liquids (NGLs) are hydrocarbons, in the same family of molecules as natural gas and 

crude oil, composed exclusively of carbon and hydrogen.  Ethane, propane, butane, isobutane, 

and pentane are all NGLs (see table above).  

 

                                                        
73 “What are natural gas liquids and how are they used?” U.S. Energy Information Administration, Bentek Energy 

LLC, April 20, 2012.  http://www.eia.gov/todayinenergy/detail.cfm?id=5930.  
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Map 2

(Note:  Original map by Marathon has been revised) 
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ADDENDUM 1: ENBRIDGE DEFINITION OF VARIOUS “CAPACITY” TERMS
74

 

 

Michigan Public Service Commission (MPSC) to Enbridge: DEFINE THE MEANING OF 

THE TERMS: “ULTIMATE CAPACITY,” “DESIGN CAPACITY,” AND “ANNUAL 

CAPACITY” OF A CRUDE OIL AND PETROLEUM PIPELINE. 

 

Hodge (Enbridge)
75

: Typically, there are three definitions used to describe pipeline capacity 

for a crude oil and petroleum pipeline.  They are “Ultimate Capacity,” “Design Capacity,” and 

“Annual Capacity.” 

 

 “Ultimate Capacity” is the maximum capacity of an individual line.  In order to 

achieve the ultimate capacity, the pipeline requires maximum horsepower over its 

current design.  

 

 “Design Capacity” is the theoretical capacity of the pipeline for given types of liquids 

and their batch sequence.  Design Capacity is calculated assuming theoretically ideal 

operating conditions with a given amount of horsepower available.  Design Capacity in 

liquid petroleum pipelines context describes the maximum instantaneous throughput 

that a particular pipeline is capable of achieving under design conditions for a particular 

suite of commodities.  With replacement and station installations, the Initial Design 

Capacity of Line 6B post-construction is 550,000 barrels per day (bpd).
76

  

 

 “Annual Capacity” is the average sustainable throughput over a year.  Annual 

Capacity is calculated assuming historic average annual and operating conditions.  

These operating conditions include scheduled and unscheduled maintenance activities, 

normal operating variables and crude supply availability. Annual Capacity of a pipeline 

is typically 90 percent of Design Capacity.  

 

 Table 1  provides design data pertinent to the proposed new 36-inch or 30-inch pipeline 

segments. 

 

 

  

                                                        
74 Pre-Filed Testimony of Thomas Hodge before the State of Michigan Public Service Commission, U-17020, April 16, 

2012, pg. 13. 
75 Ibid 
76 This is only for the 30-inch diameter segment, between Stockbridge and Marysville. 
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ADDENDUM 2: UNDERSTANDING CAPACITY DEFINITIONS AS USED BY ENBRIDGE 

 

Design Capacity could be achieved only if the facility (in this case, a pipeline) runs 100 percent 

of the allotted hours per year, at full operating rate, and as noted above, with the installed 

hardware.  Even here the numbers may mean different things to different people.  For 

example, the allotted hours might mean 24 hr/day, 5 days per week, 52 weeks per year.  Or 

they might mean 24 hr/day, 365 days/year, or perhaps some other definition.  Obviously this 

definition – or “basis” – can have a big impact on the Annual Capacity number.  It must be 

clearly stated for each process. 

 

Another issue is “Operating Factor”.  No facility can operate 100 percent of the time, and at 

full capacity.  For example, routine maintenance must be done; allowance must be made for 

unscheduled maintenance; unforeseen interruptions may occur. 

 

Enbridge uses 90 percent as the Operating Factor, which is perhaps a little on the low side, 

considering that pipeline technology is well established, but still reasonable. 

 

Finally, Enbridge uses the term “ Ultimate Capacity.”  This refers to what the facility is 

capable of if all the hardware is eventually installed and made operational.   

 

How Does This Relate to Enbridge and Table 1? 

 

Quoting Thomas Hodge of Enbridge:
77

 “Enbridge plans to replace the remaining pipeline 

segments of its Line 6B in the Griffith to Stockbridge section with new 36-inch diameter pipe 

and the pipeline segment east of Ortonville to the St. Clair River near Marysville with new 30-

inch diameter pipe.” 

 

Based on Enbridge documentation (See Table 1– Existing Line 6B Capacity and Increased Line 6B 

Capacity), the Griffith to Stockbridge pipeline was sized for future potential needs.  The additional hardware, 
such as more pumping stations, and/or larger pumps, was NOT installed when Line 6B was recently completely 

replaced.  Ultimate Capacity, as Enbridge defines it, is the potential capacity in the future when all of the hardware 

is installed and is fully operational.   

 

Why wouldn’t Enbridge install all the hardware on day 1?  There are at least three reasons: 

 

1. The additional capacity may never be needed due to unforeseen circumstances.  If so, 

excess capital has been invested, with no return.   

 

                                                        
77 Pre-Filed Testimony of Thomas Hodge before the State of Michigan Public Service Commission, April 16, 2012, 

Exhibit A-2, pg. 3. 
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2. Even if it is a 100 percent certainty that, in the future, the hardware will be needed, it is 

better, based on the concept of “Time Value of Money,”  to postpone the expenditure 

until that time. 

 

3. Lastly, technology may change.  In the future, an improved version of the hardware may 

become available.  If you commit too soon, you may not be able to take advantage of 

future developments. 

  

In addition, pumping stations can be upgraded.  New pumping stations can be constructed.  

Larger pumps can be installed.  But once the pipe is in the ground, it is very difficult, and 

expensive, to replace it with a larger-diameter pipe.  

 

In Table 1, Enbridge alludes to “future improvements,” as well as the capacity reduction 

mandated by PHMSA in July 2010, following the rupture at Marshall, MI, of Line 6B. 

 

RECOMMENDATIONS 

Since Enbridge plans to modify the hardware associated with Line 6B as needed to continue 

meeting the demands of the refineries, it is reasonable to base our evaluation on the Ultimate 

Capacity.  Based on the above discussion and the data provided by Enbridge to the Michigan 

Public Service Commission, the following Ultimate Capacity values are recommended:   

 

Line 6B Segment 
Diameter, new Line 

6B, inches 
Ultimate Capacity, bpd 

Stockbridge Griffith - 36 800,000 

Stockbridge - Marysville 30 525,000 

Marysville - Sarnia 30 525,000 

 

Even then, Design Capacity could be achieved only if the facility ran 100 percent of the 

allotted hours per year, at full operating rate, and as noted above, with the installed 

hardware.   

 

The numbers may mean different things to different people.  For example, the allotted hours 

might mean 24 hr/day, 5 days per week, 52 weeks per year.  Or they may mean 24 hr/day, 365 

days/year, or perhaps some other definition.  Obviously this definition or “basis” can have a 

significant impact on the Annual Capacity number.  It must be clearly stated for each process. 

 

Another issue is “Operating Factor”.  No facility can operate 100 percent of the time, and at 

full capacity.  For example, routine maintenance must be done; allowance must be made for 

unscheduled maintenance; unforeseen interruptions may occur. 

 

The “Operating Factor,” particularly for a completely new process, is somewhat subjective.  

Since the process is new, there is no actual experience to base it on.  Given the technology of 
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pipeline systems is well established, it would seem an Operating Factor of 95% might be 

achievable. 

 

Enbridge uses 90% as the Operating Factor.  Perhaps a little on the low side, considering that 

the technology is well established, but still reasonable. 
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APPENDIX C: EVALUATING ALTERNATIVES: A MODEL FOR EVALUATING 

ALTERNATIVES TO ENBRIDGE’S “LINE 5” PIPELINES IN THE MACKINAC STRAITS AND 

ELIMINATING UNACCEPTABLE RISK TO THE GREAT LAKES 

By Rick Kane, QEP, CHMM, CPP 

December 14, 2015 

Prepared for and in partnership with FLOW (For Love of Water) 

 

 

I. PURPOSE  

The purpose of this report is to provide an illustrative example or model for conducting 

an alternatives analysis for the benefit of the State of Michigan in its forthcoming 

assessment of alternatives to the Enbridge “Line 5” oil pipelines running through the 

Great Lakes at the Straits of Mackinac, where Lake Michigan and Lake Huron converge. 

 

To that end, this report presents a credible option for the shutdown of Line 5 in order to 

protect the Great Lakes, drinking water supplies, local communities, and the state’s 

tourist-driven economy while continuing to meet energy needs. This report builds upon 

and elaborates on Report – The Context: Understanding the Evolving North American Oil 

Pipeline System in Preparation for Considering Alternatives to Enbridge’s “Line 5” in 

the Mackinac Straits. 

 

Line 5 transports light and synthetic crude oil and natural gas liquids (including propane) 

from Enbridge’s terminal in Superior, Wisconsin, across Michigan’s Upper Peninsula, 

through the Straits of Mackinac, across the Lower Peninsula and finally beneath the St. 

Clair River to Sarnia, Ontario.  Under a recent agreement with the State of Michigan, 

Line 5 does not carry heavy crude oil or diluted tar sands crude oil (diluted bitumen) 

known as dilbit.
1
 

 

This report was prepared for and in partnership with FLOW (For Love of Water), a Great 

Lakes water law, science, and policy center located in Traverse City, Michigan. FLOW’s 

team of legal and scientific experts previously documented and concluded that the 

transport of oil through Line 5 poses high consequence environmental risk and imminent 

harm to the Great Lakes and should be halted while the state seeks an alternative.
2,3,4

 

                                                        
1 Michigan Petroleum Pipeline Task Force, Agreement Between The State Of Michigan And Enbridge 

Energy, Limited Partnership Regarding The Transportation Of Heavy Crude Oil Through The Straits Of 
Mackinac Pipelines, September 3, 2015, www.michigan.gov/pipelinetaskforce. 
2 Olson, James, J.D., LL.M., and Kirkwood, Liz, J.D.  A Composite Summary of Expert Comment, 

Findings, and Opinions on Enbridge’s Line 5 Oil Pipeline in The Straits of Mackinac in Lake Michigan, 

compiled by on behalf of FLOW’s (For Love of Water) Great Lakes Water Policy Project for submission to 

the Michigan Petroleum Pipeline Task Force, April 30, 2015, www.michigan.gov/pipelinetaskforce 
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II. INTRODUCTION 

After nearly a year’s study, the Michigan Petroleum Pipeline Task Force in July 2015 

issued its final report and concluded that a release of oil from Line 5 in the Straits of 

Mackinac would cause “devastating ecological and economic damage.”
5
  It outlined four 

recommendations specific to Line 5 in the Straits:  

(1) Prevent the transportation of heavy crude oil through the Straits Pipelines;  

(2) Require an independent risk analysis and adequate financial assurance for the 

Straits Pipelines;  

(3) Require an independent analysis of alternatives to the existing Straits 

Pipelines; and 

(4) Obtain additional information from Enbridge relating to the Straits Pipelines.
6
  

Notably, Recommendation Three’s independent alternatives analysis included exploring 

several options, including among others: “Constructing alternative pipelines that do not 

cross the open waters of the Great Lakes and then decommissioning the existing 

pipelines.”
7
 

                                                                                                                                                                     
(hereinafter “FLOW April 2015 Expert Report”). 
3 Schuette, Bill, Attorney General, and Wyant, Dan, DEQ Director, Michigan Petroleum Pipeline Task 

Force Report, July 2015, https://www.michigan.gov/documents/deq/M_Petroleum_Pipeline_Report_2015-

10_reducedsize_494297_7.pdf  (hereinafter “Task Force Report”). 
4 Olson, James, J.D., LL.M. and Kirkwood, Liz, J.D., A Scientific and Legal Policy Report on the Transport 

of Oil in the Great Lakes, (1) Recommended Immediate Actions on the Transport of Oil Through the Line 5 

Under the Straits of Mackinac; and (2) Supplemental Comments on the Michigan Petroleum Pipeline Task 

Force Report, September 21, 2015 FLOW (For Love of Water), www.flowforwater.org (hereinafter 

“FLOW September 2015 Expert Report”). 
5 Task Force Report, supra note 3, Executive Summary.  
6 Id. at 49-50. Recommendation Three included four alternatives outlined below along with a clear 

rationale: “3. Require an Independent Analysis of Alternatives to the Existing Straits Pipelines. These 

alternatives should include: a. Constructing alternative pipelines that do not cross the open waters of the 

Great Lakes and then decommissioning the existing pipelines; b. Utilizing alternative transportation 

methods and decommissioning the existing pipelines; c. Replacing the existing pipelines using the best 

available design and technology; d. Maintaining the status quo, including an analysis of the effective life of 

the existing pipelines. Rationale: The 1953 Easement requires Enbridge to “exercise the due care of a 

reasonably prudent person for the safety and welfare of all persons and of all public and public and private 

property.” What a reasonably prudent person would do depends on the circumstances involved, including 

the alternatives available and the associated risks and benefits. Decisions about the future of the Straits 

Pipelines must be informed by an independent, comprehensive analysis of the alternatives. The State 

should require Enbridge to pay for (but not control) a study by relevant experts of the feasibility, costs, 

including the specific costs to Michigan, and public risks and benefits of alternatives to the existing Straits 

pipelines.” 
7
 Id.  
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On September 3, 2015, Governor Snyder created the State of Michigan’s Pipeline Safety 

Advisory Board by Executive Order to review and make recommendations for statutory, 

regulatory, and contractual implementation of the Task Force Report.  Chaired by 

Executive Director of the Michigan Agency for Energy, Valerie Brader, and Department 

of Environmental Quality Director Dan Wyant, this Advisory Board is currently 

finalizing scoping documents for conducting both a risk analysis and an independent 

alternatives analysis.      

 

This report accordingly presents an alternatives analysis model to evaluate Line 5 as part 

of a proper “systems view” or framework (See Appendix A for a full discussion) thereby 

eliminating unacceptable risk to the Great Lakes.  In addition, this report specifically 

evaluates one of the Task Force report’s alternatives (decommissioning Line 5
8
) to 

demonstrate a systems approach that necessarily evolves to support supply sources, 

demands, business strategies, changes in shipped products, and public safety and 

environmental regulatory requirements.  The rationale for selecting this alternative was 

the Task Force Report’s, FLOW reports, and other studies that demonstrate that a release 

from Line in the Straits is unacceptable and should be prevented if there are other viable 

options or alternatives within and/or through suitable changes within the pipeline system 

infrastructure that serves Michigan and other users. 

 

This alternatives analysis approach identifies objectives and assumptions and then 

evaluates the alternative by identifying and analyzing a well-defined system.  If the 

appropriate system is not well-defined, erroneous or suboptimum solutions will be 

obtained.  In analyzing the system, it is also important to understand its dynamics, as it 

will evolve due to actions by stakeholders to capture opportunities and respond to 

constraints placed on it.
9, 10

  The primary system objectives for this analysis include: 

 Supply propane to Michigan’s Upper Peninsula customers; 

 Support crude oil shipments from Michigan’s Lower Peninsula oil fields; 

 Supply Marathon Detroit, Toledo, Ohio, and eastern Canada refineries; 

 Supply natural gas liquids (NGLs) to Sarnia, Ontario, petrochemical 

producers; and 

 Enable crude oil exports via Montreal, eventually Portland, ME (lowest 

priority). 

                                                        
8 “Decommissioning Line 5” as used in this report includes (a) retiring use of the Line 5 in the Straits 

segment, or others if deemed proper as part of the overall analysis, and/or (b) prohibiting the use of Line 5 
in the Straits segment for the transport of crude oil.  It follows that if option (a) is viable because of overall 

system and infrastructure capacity, options, adjustments or changes, then (b) is viable. 
9 O’Brien, Mary, Making Better Environmental Decisions, An Alternative to Risk Assessment, The MIT 

Press, 2000.   
10

 Meadows, D. H., Thinking in Systems, Chelsea Green Publishing, Sustainability Institute, 2008. 
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An additional goal of this report is to move the debate beyond the narrow focus on the 

continued use of Line 5 as the best and only option.  This report illustrates that the current 

high risk to the Straits of Mackinac and Great Lakes from the transport of crude oil in 

Line 5 in the Straits can be can be eliminated entirely within the existing and/or modest 

adjustments or modifications to the overall pipeline system and infrastructure.  It should 

be readily apparent from the Task Force Report and others that there is an urgent need to 

expand the overall analysis of options and alternatives that would accommodate or 

provide for the transport of oil through other pipelines or system options – to protect the 

unacceptable Straits of Mackinac, drinking water supplies, water resources and uses, 

public safety, and the water-dependent economy.   

III. BACKGROUND  

 

Since Enbridge’s 2010 Kalamazoo Line 6B pipeline disaster (causing the largest inland 

oil spill in U.S. history), the State of Michigan and the public have tuned into pipeline 

issues throughout the Great Lakes State.  The pipeline that has captured the most 

attention is Enbridge’s Line 5 petroleum pipeline, which is located in public waters and 

bottomlands of the Great Lakes and transports nearly 23 million gallons of oil every day 

under the Straits of Mackinac where Lakes Michigan and Huron converge. Crossing 34 

major waterway tributaries, as well as the Straits of Mackinac, this 62-year-old pipeline 

poses a high level of risk and unacceptable harm to the Great Lakes and substantial 

endangerment to public safety and environmentally sensitive areas along its route across 

Michigan.     

In response to government and citizen concerns about Enbridge’s lack of compliance 

with the 1953 Easement with the State of Michigan, Governor Snyder created in mid-

2014 the Michigan Petroleum Pipeline Task Force (“Task Force) to evaluate and 

recommend actions. Chaired by Attorney General Bill Schuette, and Michigan 

Department of Environmental Quality (DEQ) Director Dan Wyant, the Task Force heard 

from different stakeholders and published a formal report with recommendations nearly a 

year later in July 2015.
11

 

FLOW (For Love of Water) – a Great Lakes water law and policy center based in 

Traverse City – authored two significant expert reports to help inform and shape the 

recommendations of the State’s Task Force.
12,

 
13

   

Key FLOW issues and recommendations presented in these previous submissions 

included:  

                                                        
11 Task Force Report supra note 3, p. 49-50. 
12  FLOW April 2015 Expert Report, supra note 2. 
13

 FLOW September 2015 Expert Report, supra note 4.  
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 The Straits are covered by the 1953 Easement from the State to Enbridge that 

contains a “reasonably prudent person” standard, and the public trust interest and 

responsibility in the Great Lakes and navigable waters, both of which require 

public officials and Enbridge to investigate and eliminate the imminent or high 

risk or hazard. 

 The Straits pipelines are an imminent hazard and substantial endangerment, given 

the potential consequences and magnitude of harm.  An “imminent hazard” or 

“substantial endangerment” of high magnitude of harm for transporting hazardous 

materials, like crude oil, is defined by statute, and action must be taken because of 

the potential consequences. Based on imminent harm and substantial 

endangerment from hazardous materials principles, the degree of probability, high 

or low, is not a factor to be considered. The risk must be eliminated or 

substantially reduced to prevent the risk of high magnitude of harm. 
14

 

 Extraordinary monitoring and emergency response resources must immediately be 

put in place locally beyond those currently available, including prohibiting oil 

transport until a permanent risk-elimination alternative has been implemented.  

The importance of these two factors is well known as being vital in early 

detection and prevention or mitigation of damage from a pipeline failure.  

In addition, FLOW recommended that the State of Michigan conduct a comprehensive 

alternatives assessment with the objective of identifying and implementing a permanent 

solution that eliminates the risk of a spill in the Mackinac Straits and ideally reduces 

public safety and environmental risk along the environmentally sensitive route through 

Michigan’s Upper and Lower Peninsulas.  The Task Force incorporated this 

recommendation in its final report as a key methodology for evaluating risk, harm, and a 

permanent solution.
15

   

IV. UNDERSTANDING AN ALTERNATIVES ANALYSIS FOR A PIPELINE SYSTEM  

Risk assessments in the oil and gas, chemical, and transportation sectors are routinely 

conducted for a number of reasons, including: 

 Company business continuity and risk management planning for the protection of 

stakeholders, such as employees, shareholders, customers, and communities; 

 After accidents, incidents, and near-miss events; 

 Regulatory and insurance requirements, audits, and investigations; 

                                                        
14 See e.g. Ethyl Corp v. EPA, 541 F2d 1, 18-20 (D.C. Cir. 1976); FLOW September 2015 Expert Report, 

supra note 4, p. 14-15. 
15

 Task Force Report, supra note 3, p. 26.  
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 Company policy for high risk operations, investment project approval, significant 

changes in suppliers, customers and supply-chains; and 

 A standard industry best-management practice. 

Several of the reasons above justify a comprehensive risk review of Line 5, especially as 

detailed in the previously referenced Task Force and FLOW reports. An alternatives 

analysis is an important and normal part of a comprehensive review. A definition of an 

alternatives analysis is a helpful starting point: 

 

An Alternatives Analysis is used to identify, analyze and develop options 

for risk elimination or reduction. The approach is used to address a wide 

range of issues including private and government sector infrastructure, 

facilities, environmental protection, protection of public health, safety, 

property and communities, and establishment of sustainability projects. 

The purpose of an Alternatives Analysis is to move beyond the 

justification of a single alternative, in this case the existing Line 5 Straits 

Crossing, which continues the underlying conditions and circumstances 

that result in a high risk category, to an exploration of multiple options to 

establish the best possible option in a rational defensible manner, which 

considers all stakeholder requirements for risk, uncertainty, and citizen, 

environmental, public safety, and public and private property 

protections.
16

 

An alternatives analysis is conducted by starting with a high-level view.  For complex, 

interrelated issues, understanding the system is vital.  An alternatives analysis avoids a 

narrow focus on an issue, examining in-place assets or being bounded by limited 

stakeholder objectives.  In the case with pipelines, for example, an alternatives analysis 

would not be merely limited to an evaluation of different modes of transport, meaning 

pipeline versus railroad, trucks, or barge.  Rather, an alternatives analysis identifies the 

system and has the goal to eliminate risks through new and better solutions.  

The basic steps for an alternatives analysis are presented below: 

(1) Assemble a team of multi-functional experts; 

(2) Define the mission and scope of the analysis; 

(3) Define high-level objectives and desired outcomes; 

(4) Identify the appropriate system and boundaries; 

(5) Identify all options, screen and develop a short list; 

(6) Identify facts, assumptions, bases and relevant sub-systems; 

                                                        
16

 See FLOW April 2015 Expert Report, supra note 2. 
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(7) Conduct an analysis on the short list; and 

(8) Issue recommendations and an action plan. 

Examples of possible alternatives are presented in Addendum A.   

V. EXAMINING ONE ALTERNATIVE TO LINE 5 

This report provides a qualitative example, with objectives, to demonstrate the process 

and advance the pursuit of better solutions from a proper purposes-and-systems 

framework.  The alternative analyzed is:  

 

“Decommission Line 5”
 17

 

The partial use of assets on either side of the Mackinac Straits is allowed, but not a 

Mackinac Straits crossing. 

 

Decommissioning Line 5 was selected for analysis to explore the other end of the range 

of options, as current debates have largely focused only on Line 5 – the consequences and 

likelihood of a failure, company pipeline operations, mechanical integrity programs, 

emergency management – and not the feasibility of operating without Line 5.  Defining 

and understanding the supply-chain system and its potential evolution are very important 

in developing the best solution.  The model-example will demonstrate better solutions 

through proper crude oil pipeline system and infrastructure definition and understanding.  

 

A. The Existing System and Infrastructure, Projected Evolution and Role of Line 5 

The historical pipeline network and the evolution of the system and related infrastructure 

are addressed in the Appendix A Report filed simultaneously with this report on 

alternatives analysis.
18

  This document should be reviewed to obtain an understanding of 

the relevant system and evolution.  The key findings are summarized as follows.   

The oil and gas sector as affecting the Great Lakes – St Lawrence Basin has and 

continues to undergo a major evolution with the development of Bakken, Utica, and 

Marcellus shale crude oil and gas reserves and Alberta tar sands crude oil reserves.  As 

these reserves are not located in traditional production areas, the supply-chains (pipelines, 

rail and ships/barges) also are evolving to support shippers moving the materials to 

                                                        
17

 As noted earlier, “Decommissioning Line 5” also includes decommissioning the Straits segment, or 

prohibiting the transport of crude oil through Line 5 in the Straits segment. 
18 Kane, Richard J. QEP, CHMM, CPP, Report – The Context: Understanding the Evolving North 

American Oil Pipeline System in Preparation for Considering Alternatives to Enbridge’s “Line 5” in the 

Mackinac Straits, December 14, 2015.  FLOW (For Love of Water) www.flowforwater.org 
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refineries, chemical producers, fuel consumers, and export markets.  Figures 1 and 2 

show the historic and evolving supply-chain system.   

The most visible project is the PanCanada Keystone XL Pipeline Project, but moving in 

competition are several Enbridge / partner projects; building a network to the East, West, 

and Gulf Coasts.   This network is being implemented segment-by-segment.  Using a 

segmented approach is practical for engineering and investment and simplifies local and 

state regulatory permitting.  The segment-by-segment approach results in their overall 

strategy being less transparent to government agencies and citizen groups and makes the 

identification and implementation of better alternatives extremely difficult and 

systemically flawed. 
19

 

Line 5 is part of Enbridge’s strategy to maintain the leading position in supplying Bakken 

and tar sands crude oil refineries on the network and to the coasts for export.  Heavy 

crude and tar sands crude oil (diluted bitumen, known as “dilbit”) shipments were once 

planned for Line 5; but are now not allowed by agreement with the State of Michigan.  

Line 5 is now used to ship light and synthetic crude oil (derived from “tar sands” heavy 

oil) and NGLs, enabling near dedicated shipment of heavy crude oil through the greatly 

expanded pipeline network in Wisconsin, to Illinois, Indiana, and then across southern 

Michigan – the expanded Line 6B in 2012 that recently replaced the 6B, out of service 

after the Kalamazoo river release disaster in 2010.  Line 5 provides a measure of cost 

efficiency, and also enables maximum shipment of heavy crude oil east by Enbridge via 

other pipelines, including the doubled-capacity (400,000 to 800,000 bpd) that exists in 

the new Line 6B.
20

 

B. Objectives for This Model Analysis 

The NGLs and crude oil supply chain overall, and pipeline network in particular, must be 

viewed as a system that is evolving to support new supply sources, changes in materials 

being shipped, desired final destinations, and regulatory requirements.  The primary 

drivers for system evolution are the business strategies of the producers/shippers, pipeline 

operators and end-users (refineries and exporters).  Public safety and environmental 

protection are constraints that are placed on the system, but unfortunately a consolidated 

strategy providing a transparent view of the system, evolution, and risks is normally not 

available to government agencies and citizens; that is, those setting the constraints. 

As the pipeline system is evolving, can objectives and constraints be set to drive the 

evolution to a better alternative scenario, eliminating the need for Line 5?  The analysis 

                                                        
19 Id. pp. 3-5, 9. 
20

 See Appendix A, R. Kane. After the Kalamazoo spill, former Line 6B was reduced to 240,000 bpd, so at 

time of replacement in 2012 with the new 36-inch line, Enbridge’s infrastructure capacity to transport crude 

oil in Michigan was increased by 560,000 bpd, more than the capacity of Line 5, which was increased to 

540,000 bpd from the original 300,000 bpd during and after approval and construction of the new Line 6B. 
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of one alternative, “Decommission Line 5” has the following objectives:   

 Decommission Line 5 under the Straits of Mackinac at a minimum, entirely if 

possible; 

 Ensure that the Upper Peninsula propane heating supply is adequate and reliable; 

 Provide transportation for crude oil produced in the northern Lower Peninsula to 

refineries; further south; 

 Prioritize regional refineries and chemical producers over export markets; and 

 Retain attractive business supply-chain system for operators. 

C. Assumptions 

This is a qualitative analysis and does not presume to provide an optimum solution for 

the objectives.  Detailed engineering, safety, environmental, risk, and economic analyses 

are required using information from a range of stakeholders to fully assess the scenarios.  

The assumptions listed below are presented so they can be challenged and modified to 

improve the analysis: 

 

1. Drivers affecting the North American supply-chain and pipeline system 

evolution in the Great Lakes – St Lawrence Basin 

 Markets for Bakken and Alberta tar-sands crude oil are refineries in the 

Midwest, East, West, and Gulf Coasts, and export customers accessed by 

maritime ports in these regions. 

 U.S. law currently does not allow crude oil exports except in some cases to 

Canada.  Canada does allow exports, and in anticipation of the U.S law 

changing, pipeline companies are racing to expand and modify their networks 

to U.S. and Canadian maritime ports.     

 The Obama Administration has rejected the TransCanada Keystone XL 

pipeline project.  In reports to the shareholders, Enbridge stated that their 

North American pipeline investment plan is profitable with Keystone XL in 

place.  Enbridge’s profitability is better with Keystone’s delay cancellation, as 

their network, integrated with other pipeline company partners, will serve the 

East, West, and Gulf Coasts. 

 Over-water crude oil shipments (ships and barges) were not addressed in this 

assessment, but should be evaluated for “completeness” of the alternatives 

assessment process. This alternative poses a high risk to the Great Lakes and 

approval is highly unlikely.  

 Rail tank car shipments are an acceptable crude oil transportation mode and 

should also be analyzed.  Pipeline shipment is recognized as a safer mode and 
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does not create many of the problems posed by the large number of rail tank 

cars required to replace a pipeline.  However, a network that includes linked 

pipeline and rail shipments (multi-mode) may provide acceptable risk, flexible 

shipment scheduling, and back-up supply options for some regions.   

 Existing pipelines from the Gulf Coast to Midwest are being studied for flow 

reversal to enable shipment of Bakken and Alberta tar-sands crude oil to the 

south and east.  

 Not all refineries in the Midwest and eastern Canada can use heavy crude oil.  

Those that can or are expanding or modifying operations to capture a 

feedstock cost advantage.    

 Moving heavy crude through the region and on to main ports in the East and 

Gulf Coasts is a primary driver in the evolution of the pipeline network.  

 One element of the “Enbridge US Mainline System East” and “Enbridge 

Canadian Mainline System East” strategy, of which Line 5 is a part, is to 

implement projects to move crude oil east to Montreal for export and 

eventually to Portland, Maine, for maritime shipments and export. 

 Agreements currently restrict Line 5 from transporting heavy and tar-sands 

crude oil; only light crude oil and NGLs are shipped.  Line 6B is then 

dedicated as much as possible to maximize transportation of heavy crude oil.   

 Western Ontario petrochemical producers are historic customers for Line 5 

NGLs and light condensates. They are new customers for these materials from 

the Utica and Marcellus plays (Pennsylvania, Ohio, and West Virginia).   

2. Assumptions to analyze Line 5  pipeline, specifically: 

 Options are analyzed from the perspective of a “reasonably prudent person,” 

with goals to eliminate or reduce major safety and environmental risks.   

 The analysis is based on publicly available information. 

 The boundaries of the systems analysis include existing assets and new 

projects under study.  The system is not restricted to assets of a specific 

company or geography of a state or country.  

 Eliminating crude oil pipeline shipments through the Straits of Mackinac or 

elsewhere on the Great Lakes eliminates the primary risk of environmental 

disaster. 

 The highest business priority for the supply-chain is to support U.S. and 

Canadian markets.  Supplying Bakken and Alberta tar-sands crude oil to the 

export market is a subordinate priority to the shutdown of Line 5.   

 The Marathon refinery in Detroit is increasing the capability to use heavy 

crude oil feedstock to capture the cost advantage.  Other refineries along the 
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route consume little or do not have a strategy to use heavy crude.  

 Other priorities in the region include propane supply to heating fuel customers 

in Michigan’s Upper Peninsula, crude oil transportation for producers in the 

northern area of Michigan’s Lower Peninsula, and NGL and light condensate 

feedstock for petrochemical producers in western Ontario.   

D. Alternatives Analysis  

Presented below is a simplified approach for analyzing alternatives for Line 5; it is a 

qualitative approach or “pre-screen” that would indicate if a comprehensive analysis 

would be warranted.  For a comprehensive assessment, the multi-disciplinary team would 

have responsibility for defining the system, objectives, and alternative options, and 

conducting the analysis.  Definition of the system is vital or the best solution may be 

missed.   

For this model analysis: 

 The objectives (or fundamental purposes) were defined above. 

 The system is fundamentally pipelines surrounding the Great Lakes – St 

Lawrence Basin and adjacent states.  All transportation modes would be 

considered, but in this case only the pipeline network was reviewed.  Addendum 

A has a partial listing of other options as well ones identified by the Michigan 

Pipeline Safety Advisory Board.
21,22

 

 The analysis is not constrained by self-limiting company or state or national 

boundaries. 

 The alternative scenario is “Decommission Enbridge Line 5.”
23

  

E. Decommission Enbridge Line 5  

As noted above, this analysis is based on publicly available information.  A 

comprehensive assessment would require information on business and operating 

strategies, supply and demand forecasts, engineering design, pipeline integrity, and end-

of-life predictions.  System modifications may be required as well as regulatory 

approvals for alternatives.
24

  By contrast, however, it appears Enbridge, through its 

internal business decisions, has successfully avoided a comprehensive review of its 

                                                        
21

 Michigan Pipeline Safety Advisory Board, Independent Analysis of Alternatives to the Existing Straits 

Pipelines, October 28, 2015 http://michigan.gov/som/0,4669,7-192-45414_45416-368183--,00.html. 
22 Michigan Pipeline Safety Advisory Board, Draft Scope of Work Independent Risk Analysis for the Straits 

Pipelines, October 28, 2015 http://michigan.gov/som/0,4669,7-192-45414_45416-368183--,00.html. 
23

 This includes decommissioning Line 5 in the Straits segment, or prohibiting crude oil in the Straits 

segment. 
24 R. Kane, supra note 16, p. 3-4.  
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pipeline system and instead instituted strategic changes segment-by-segment, with little 

disclosure of its basic objective to greatly expand its overall system and infrastructure 

during State of Michigan review, and no comprehensive alternative assessment.
25

 

As the system includes suppliers, supply-chain operators, customers, government 

agencies, and citizens, it is complex and dynamic and inputs and constraints placed on it 

will change its dynamics and evolution.  For this alternative, the primary constraint is “a 

notice that action will be taken resulting in Line 5 not being available after a limited 

adjustment period.”  The key question is then: “Can the system meet and/or evolve to 

meet the objectives of key players and the goals of a reasonable, prudent person?”  

Line 5 has the current customers or shippers requiring support if Line 5 is 

decommissioned:   

 

1. Michigan Upper Peninsula propane heating customers; 

2. Michigan Lower Peninsula oil field shipments, southbound; 

3. Marathon Detroit, Toledo, Ohio, and eastern Canada refineries; 

4. Sarnia NGL petrochemical customers; and 

5. Crude oil exports via Montreal, and eventually Portland, ME (lower priority). 

1. Michigan Upper Peninsula Propane Heating Customers 

Line 5 is currently important to propane heating customers in the Upper Peninsula.  

Propane is extracted from NGLs using a depropanizer at Rapid River, Michigan, where 

NGLs are shipped through the line.  The remaining portion of the NGL stream (ethane, 

butane, etc.) is re-injected for shipment east and southbound (See Figure 3).  An analysis 

of options was conducted by G. Street on behalf of FLOW.
26

  Options included partial 

use of Line 5 and the Rapid River facility, or relocation of the depropanizer to Superior, 

Wisconsin, and using Rapid River as a distribution facility.  The primary conclusion is 

that Line 5 is not vital to supply propane to U.P. customers, and other suppliers also serve 

the area using bulk tank truck shipments.  Supply to U.P. customers would not be 

affected at all if crude oil is not shipped under the Straits segment of Line 5. 

2. Michigan Lower Peninsula Crude Oil Shipments, Southbound 

Crude oil from oil fields in Michigan’s northern Lower Peninsula is gathered by the 

MarkWest Michigan Pipeline Company and injected into Line 5 at Lewiston, Michigan, 

                                                        
25 Id.  

 

26 Street, Gary L., M.S., P.E., Current and Possible Alternative Supply Systems for Refineries in Detroit, MI 

and Toledo, OH, and Propane Supply for the Upper Peninsula, December 14, 2015. www.flowforwater.org 

(hereinafter Appendix Report B). 
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for shipment southbound (See Figure 4).  If Line 5 is decommissioned at the Mackinac 

Straits, with modification, the existing line below Lewiston could be used or a new 

pipeline installed along the corridor for the smaller quantity of material being shipped.  

3. Marathon Detroit, Toledo, Ohio, Sarnia and Eastern Canada Refineries 

Figures 5 and 6 show refineries and the pipeline network in southern Michigan and Ohio.   

Line 5 currently supplies an estimated 5 percent to 20 percent of Marathon’s light crude 

oil needs.  Heavy and tar-sands based crude oil grades are supplied by Line 6B from 

south of Chicago through connecting Enbridge Lines 17 and 79 to Marathon and Ohio 

refineries capable of using it.  The original Line 6B that failed in 2010 has been replaced 

and the capacity expanded by approximately 200 percent over the pre-disaster capacity 

limit.  Line 6B is a multi-purpose pipeline and can transport NGLs, light condensate, and 

intermediate and heavy crude oil, including dilbit.   

Marathon and the Ohio refineries also can receive crude oil from the southern United 

States via Marathon- and Sunoco-operated pipelines in Indiana and Ohio.
27, 28

  Rail 

shipments can provide emergency backup in the event of any operating problems in the 

network.   

The Capline, Trunkline, and MPLX pipelines transport oil from the Gulf Coast, West 

Texas, Oklahoma, and Louisiana to the Chicago and Toledo areas.  Flow reversal projects 

are being studied to carry Bakken and Alberta tar-sands oil southbound to Gulf Coast 

refineries and maritime ports using one or more of these pipelines.  Major expansions of 

the Enbridge network between North Dakota/Alberta (Alberta Clipper Project) to the 

south Chicago area have created the capability to transport large quantities of crude oil to 

the Midwest and then southbound.    

Introducing a constraint into the system, “decommission Line 5” would drive changes in 

strategy for Line 6B and networks in southeast Michigan and northern Ohio. The key 

players in this area most likely already have business continuity plans in place to adjust 

operations accounting for a Line 5 shutdown.   Preliminary material balances indicate that 

the network can absorb the impact of a shutdown; maritime shipments and exports may 

be lower from the East Coast; however, the system will adjust to move the flow 

southbound from the Chicago area to the Gulf Coast.    

Figure 5 shows the refineries in the Great Lakes – St Lawrence Basin.  Refineries in 

Ontario receive crude oil by Line 9.  In the beginning, the Line 9 flowed from west to 

east and later changed to flow from east to west to carry imported crude oil from ports in 

Montreal and Portland, Maine.  Line 9 flow is being reversed again to enable Canadian 

                                                        
27 Appendix Report B, supra note 22.

 

28 
R. Kane, supra note 15. 
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refineries to consume domestic feedstock from the west and supply the export markets 

from Montreal and potentially Portland.   

In summary, based on available information, a material balance indicates that with Line 5 

decommissioned, there is an adequate supply of feedstock via Line 6B and pipelines from 

the south into the Great Lakes – St. Lawrence Basin to support refineries.  Line 6B’s 

operation may be less efficient without Line 5 as there may be more frequent changes in 

the material mix shipped.  Pipeline operators like to ship fewer products, as scheduling 

and control of product separation is easier.  The most likely net impact would be lower 

quantities of heavy tar-sands crude that could be shipped to export customers via eastern 

Canada and Portland.  However, shippers still have the alternative option to export light, 

medium, and heavy crude oil from the U.S. Gulf Coast and Canadian West Coast.    

4. Sarnia NGL Petrochemical Customers 

Petrochemical producers in Sarnia, Ontario, are the primary customers for NGLs shipped 

in Line 5.  There are alternative options to Line 5.  Enbridge can ship NGLs in Line 6B 

and make appropriate connections in the system near Sarnia to get the NGLs to the 

customers.  This action will impact the efficiency of Line 6B’s operation, but shipping 

different materials and optimizing scheduling is a fundamental pipeline operator business 

practice.  Again, the net impact may be a reduction in heavy crude oil export capability 

from Montreal and the East Coast.   

Defining the scope for the system as the Great Lakes – St. Lawrence Basin, and not a 

specific company’s assets, adds the Kinder Morgan and Sunoco pipeline networks into 

the system, as well as possible better costs for the customers.  The Kinder Morgan is 

studying a project to use their Cochin pipeline to move NGLs and light condensates from 

the Utica and Marcellus plays in Pennsylvania, Ohio, and West Virginia, and to the 

Detroit area, Windsor, and on to Sarnia.  This network provides an alternative option to 

Line 6B and supports the Line 5 decommissioning.  Sunoco is also considering a similar 

project with their Sunoco Mariner West Pipeline.  The attractiveness of the competing 

projects actually improves with Line 5 out of the network (See Figure 7). 

5. Export Markets from Eastern Canada / United States 

Elements of this strategy were previously covered; summarizing, Enbridge and their 

partners are establishing the leading pipeline network to support shippers of Bakken, 

Alberta, and tar-sands crude oil to markets in the Midwest, East, West, and Gulf Coasts 

for maritime shipments and exports.  Current agreements with the State of Michigan do 

not allow the shipment of heavy crude oil through Line 5 but using it for NGLs and light 

crude oil reduces the number of materials shipped through Enbridge’s Line 6B (increases 

logistics efficiency) and enables larger quantities of heavy crude oil to be shipped 
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eastward for export.  Thus, a “reasonably prudent person” is risking a Great Lakes 

incident with Line 5 for an incremental export opportunity.  Exports could 

alternatively be done from the West and Gulf Coasts (See Figure 8). 

VI. CONCLUSION 

This model provides an approach to conducting a qualitative alternatives assessment.  A 

comprehensive alternative analysis of the system and infrastructure would identify all 

possible alternatives to the current “status quo option,” screen for feasibility, and then 

conduct an in-depth analysis of alternatives on the “short-list.”  For this model one 

alternative was selected, “Decommission Line 5,” to demonstrate the approach, and move 

the “Line 5 debate” beyond Line 5 to a consideration of an alternative based on a proper 

definition of the system.  

This model defines objectives, selects a feasible alternative, lists the assumptions and 

bases for an analysis, defines the system and addresses the objectives.   If the appropriate 

system is not defined, a viable, best solution might be missed.  In addition, the dynamics 

and evolution of the system must be analyzed.  The technologies, reserves, and 

economics of crude oil supplies are changing; the demands and constraints on the supply 

chain and business strategies for refiners and exporters also are changing, creating a 

dynamic system.  While setting one constraint, for example “decommission Line 5,” may 

change the system equation, the system is designed to evolve to meet new objectives.  All 

key stakeholders must participate as needed to forecast the evolution.   

This model does not claim to represent necessarily the best or only solution, but it does 

show that “decommissioning Line 5” is a viable alternative, especially when the system 

and dynamics are properly defined.  In this case, the system boundaries are defined by the 

network, use, and possible modifications, and not limited to a specific company’s assets 

or state or country boundary.  The model shows that the system has considerable 

flexibility and with limited scope projects and operating changes, Line 5 can be shut 

down, and the model represents an option or alternative that eliminates the high-level risk 

of imminent hazard and harm that would meet the “reasonably prudent person” 

requirement in the Enbridge 1953 Easement or other law as recommended by the Task 

Force Report.  

 

The strategic needs of refineries, chemical producers, and propane heating customers 

would not be affected, as the system can adjust to meet their needs and continue to evolve 

to meet new unforeseen conditions.  Maintaining an imminent environmental hazard at 

the Straits of Mackinac, Line 5, to supply East Coast export markets is not a strategic 

need as determined by a “reasonably prudent person.”  
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In analyzing the system, “Decommissioning Line 5” was also found to reduce public 

safety risk from an aging line traversing populated areas, and also to reduce 

environmental risk to nationally recognized and extremely sensitive watersheds, streams, 

and rivers which feed the Great Lakes. 

 

VII. RECOMMENDATIONS  

This simple process and example demonstrates that Line 5 can be decommissioned 

without a negative strategic impact on key stakeholders.  Due to the imminent hazard 

Line 5 presents to the Great Lakes and public safety risk along its route:  

 The comprehensive alternatives analyses and assessment should embrace the 

overall pipeline system and infrastructure, including capacity, options, 

modifications, such as the recently expanded new Line 6B, and be undertaken and 

completed as expeditiously as possible. 

 While recognizing that a review of other options needs to done in parallel, the 

state should make a pre-determination that the “decommission Line 5” (as defined 

in this report) alternative is a strong possible best-case option.  The 

comprehensive assessment must not be delayed while studying other options that, 

by definition, do not fully meet the upfront stated objective to eliminate the risk.  

 Interim measures, such as those recommended in FLOW’s September 2015 

Expert Report (See www.FLOWforWater.org), should be imposed immediately 

on Line 5 under the Mackinac Straits because of the high-level risk, imminent 

hazard, and high magnitude of harm in the event of an oil spill or release during 

the completion of the comprehensive assessment. 
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ADDENDUM A – EXAMPLES OF POSSIBLE ALTERNATIVES 

The following is list of possible alternatives provided as examples.  The list is not 

comprehensive.  When conducting the alternatives assessment, the list would be 

developed by the assessment team, condensed to a feasible short-list, and then the 

remaining options analyzed in detail against the objectives.  

 Maintain status quo of current activities. 

 Upgrade Line 5 monitoring, integrity management, and emergency response 

capability. 

 Restrict Line 5 operating criteria and capacity to less severe conditions. 

 Decommission Line 5. 

 Replace Line 5 with rail and/or truck shipments, as needed, to supplement other 

pipelines, not necessarily in total for Line 5 capacity. 

 Use a portion of Line 5 or the right-of-way to support the propane market in the 

Upper Peninsula.  Line 5 downstream and across the Straits would be 

decommissioned. 

 Use a portion of Line 5 or the right-of-way to support crude oil shipments from 

the Lower Peninsula southbound.  Line 5 upstream and across the Straits would 

be decommissioned.  

 Replace Line 5 with a new best-in-class pipeline. 
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