
The Honorable Rick Snyder April 13, 2016 
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 

Interim Director Keith Creagh 
Michigan Department of Environmental Quality (“DEQ”) 
525 West Allegan Street 
P.O. Box 30473 
Lansing, Michigan 48909 

Interim Director Bill Moritz 
Michigan Department of Natural Resources (“DNR”) 
Executive Division 
P.O. Box 30028 
Lansing, MI 48909 

Re: Recommendation to the State of Michigan to Terminate The 1953 Line 5 Easement with 
Enbridge 

Dear Governor Snyder, Attorney General Schuette, Interim DEQ Director Creagh, and Interim 
DNR Director Moritz: 

Line 5 in the Straits of Mackinac and crossing Great Lakes tributary lakes and streams is an 
imminent, high-risk infrastructure emergency for the State of Michigan.  And yet, it’s been two years 
this month since the State of Michigan launched its initial investigation to determine if Enbridge is in 
compliance with the 1953 public trust Easement that grants this private corporation limited authority 
to use the public waters and bottomlands of the Great Lakes for pipeline construction and transport 
of oil (the “Easement”) (see Appendix 1). 

In these two years, the undersigned have examined the scientific, logistical, and legal aspects of 
Enbridge Energy LLP’s (“Enbridge”) twin, 20-inch Line 5 pipelines in the Mackinac Straits (“Line 
5”).1  Based on this examination, it is clear that the State of Michigan has substantial legal and factual 
cause to terminate the Easement and prohibit the transport of oil through Line 5, protecting the 
Great Lakes from a catastrophic oil spill.  As held by United States and Michigan Supreme Court 
decisions, easements or occupancy conveyances to private persons or corporations are always subject 
to a continuing and perpetual responsibility of the grantor state.  Under these decisions, a public trust 

1 See FLOW Report (September 21, 2015) Immediate Enforcement of Easement and Other Actions pp. 18-20 
http://flowforwater.org/wp-content/uploads/2015/09/FINAL-FLOW-9-21-15-REPORT-ON-ACTION-
PLAN-AND-COMMENTS.pdf  

http://flowforwater.org/wp-content/uploads/2015/09/FINAL-FLOW-9-21-15-REPORT-ON-ACTION-PLAN-AND-COMMENTS.pdf
http://flowforwater.org/wp-content/uploads/2015/09/FINAL-FLOW-9-21-15-REPORT-ON-ACTION-PLAN-AND-COMMENTS.pdf
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conveyance or easement is revocable and is necessarily subject to modification if the state determines 
that new circumstances require such a change to protect the public trust. 

The State of Michigan is now knowledgeable of the high risks and substantial consequences that a 
rupture in Line 5 poses to the Straits of Mackinac and the Great Lakes that termination of the 
Easement is imperative.  By this letter, you are put on notice that Enbridge currently is operating in 
violation of the 1953 Easement with the State of Michigan based on at least the following eight 
known and ongoing breaches of express terms and conditions: 

1. Standard of Care as a Reasonably Prudent Person (Section A)
2. Indemnity Provision (Section J)
3. Pipeline Wall Thickness Provision (Section A (11))
4. Pipeline Exterior Slats and Coating Requirements (Section A (9))
5. Pipeline Minimum Curvature Requirement (Section A (4))
6. Maximum Unsupported Span Provision (Section A (10))
7. Federal Violation of Emergency Oil Spill Response Plan (Section A)
8. State Violation under the Michigan Environmental Protection Action (Section A)

Although it may be that none of these ongoing breaches can be remedied within the Easement’s 90-
day cure period, the State of Michigan should immediately give written notice of these breaches to 
demand compliance with and enforce the obligations and liability of Enbridge under the Easement.  
The State should also put Enbridge on notice that it is in violation of the obligations that are 
inherent in public trust in the waters, bottomlands, fish, aquatic habitat, and protected uses.  
Enbridge’s continuing and ongoing violations of the 1953 Easement, public trust law, and the 
Michigan Environmental Protection Act (“MEPA”) are more fully described in the attached 
Memorandum.   

Evidence of these violations has continued to mount.  In early 2016, Enbridge finally disclosed new 
information about pipeline dents, 36 cracks and 26 percent loss of pipeline wall thickness in portions 
of Line 5 in the Straits, calling the integrity of the pipeline’s infrastructure and operation into serious 
question.  Just two weeks ago, the University of Michigan released a comprehensive computer 
modeling study demonstrating that more than 700 miles of shoreline in Lakes Huron and Michigan 
are potentially vulnerable to an oil spill from Line 5.  Moreover, public concern is at a fever pitch; 
over thirty local units of government, including Mackinac Island and Bois Blanc, and six Native 
American tribes have recognized the magnitude of this threat, and have accordingly passed 
resolutions demanding the State of Michigan protect the public interest and restrict the flow of oil in 
Line 5 to prevent a catastrophic oil spill in the Great Lakes (see Appendix 5).  Based on all of this 
information, the State of Michigan and you as its duly elected public officials have an affirmative legal 
duty to take immediate action.  Such action is needed to address the unacceptably high risk of a 
catastrophic oil spill in the Great Lakes that would devastate our public drinking waters, our 
economy, and our Pure Michigan way of life.   

State officials have advised that the State will not complete its risk or alternative assessments for the 
Michigan Pipeline Safety Advisory Board to review until June 2017.  Given Enbridge’s significant 
easement violations and public trust obligations, we, the undersigned, believe that it is imprudent for 
the State of Michigan to wait over a year until the final risk and alternatives reports are slated for 
completion.  Therefore, we urge the State of Michigan to immediately notify Enbridge in writing that 
the State is terminating the 1953 Easement (per Section C) on the basis of these multiple breaches of 
the terms and conditions of the easement and consistent with your legal trustee responsibilities to the 
citizens of Michigan.  
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Sincerely,  

Dr. Phil Bellfy, Director, Article 32.org 

Rev. Deb Hansen, Concerned Citizens of Cheboygan and Emmet County (CCCEC) 

Nic Clark, Director, Michigan Clean Water Action 

Jane TenEyck, Executive Director, Chippewa Ottawa Resource Authority (CORA) 

Wenonah Hauter, Executive Director, Food & Water Watch (F&WW) 

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

Anne Zukowski, Board Member, Friends of the Jordan River 

Nick Schroeck, Executive Director, Great Lakes Environmental Law Center 

Hans Voss, Executive Director, Groundwork Center for Resilient Communities  
 
James Clift, Deputy Director, Michigan Environmental Council (MEC)  

Peggy Case, President, Michigan Citizens for Water Conservation (MCWC) 

Murtaza Nek, Michigan Coalition Against Tar Sands (MICATS) 

Lisa Wozniak, Executive Director, Michigan League of Conservation Voters (MLCV) 
 
Greg Reisig & Ann Rogers, Co-Chairs, Northern Michigan Environmental Action Council 
(NMEAC)  
 
Karen Martin, Founder, Straits Area of Concerned Citizens for Peace, Justice, and the Environment 

David Holtz, Executive Committee Chair, Sierra Club Michigan Chapter 

Beth Wallace, Owner and Writer, Surf Great Lakes 

Pete Stauffer, Environmental Director, Surfrider Foundation 

Bill Latka, Coordinator, TC350.org 

Horst Schmidt, President, Upper Peninsula Environmental Coalition (UPEC)  

Bill Henne, Chair, Water Air Team Charlevoix (WATCH) 

Rachel Hood, Executive Director, West Michigan Environmental Action Coalition (WMEAC) 
 
Hans Cole, Director of Environmental Campaigns and Advocacy, Patagonia  
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cc:         Pipeline Safety Advisory Board 
Deputy Attorney General, Carol L. Isaacs 
Division Chief, S. Peter Manning 
Michigan Agency for Energy, Executive Director, Valerie J.M. Brader 

Enclosures. 
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MEMORANDUM IN SUPPORT OF TERMINATING THE 1953 EASEMENT BETWEEN ENBRIDGE 

AND THE STATE OF MICHIGAN 
 
This memorandum identifies and summarizes the legal bases for the State of Michigan to terminate 
the 1953 Easement Agreement with Enbridge, which authorizes the pipeline construction and 
transport of oil on the public bottomlands of the Straits of Mackinac.  Section I details Enbridge’s 
eight known breaches of express terms and conditions of the 1953 Easement with the State of 
Michigan.  Section II articulates the legal authority for the State of Michigan to initiate the legal 
process to terminate the Easement.  Section III emphasizes the State’s affirmative public trust legal 
authority and duty to protect our public water resources over private interests.  Finally, section IV 
concludes that the State must act now to enforce the terms of the Easement given Enbridge’s current 
violations, the age of the pipeline, and new evidence of corrosion and the University of Michigan’s 
study underscoring the extraordinary harm these 63-year-old pipelines pose to the Great Lakes.    
 
 

I. THE STATE OF MICHIGAN HAS CAUSE TO TERMINATE THE 1953 EASEMENT 

BECAUSE ENBRIDGE IS OPERATING IN VIOLATION OF EXPRESS TERMS AND 

CONDITIONS THAT CANNOT BE REMEDIED. 
 
This section summarizes Enbridge’s eight known breaches of express terms and conditions of the 
1953 Easement with the State of Michigan.  Appendix 9 further provides additional detailed 
information about these easement violations.   
 
The 1953 Easement contains 13 requirements related to the design, material specifications, 
construction and operation of the Straits pipelines.  Section A of the Easement provides, in part, 
that: “Grantee [Enbridge] shall comply with the following minimum specifications, conditions and 
requirements, unless compliance therewith is waived or the specifications or conditions modified in 
writing by the Grantors.” 
 
Enbridge currently is operating in violation of the 1953 Easement with the State of Michigan based 
on at least the following eight known breaches of express terms and conditions: 
 

1. Standard of Care as a Reasonably Prudent Person (Section A) 
2. Indemnity Provision (Section J) 
3. Pipeline Wall Thickness Provision (Section A (11)) 
4. Pipeline Exterior Slats and Coating Requirements (Section A (9)) 
5. Pipeline Minimum Curvature Requirement (Section A (4))  
6. Maximum Unsupported Span Provision (Section A (10)) 
7. Federal Violation of Emergency Oil Spill Response Plan (Section A) 
8. State Violation under the Michigan Environmental Protection Action (Section A) 

 
Although none of these breaches can be remedied in the Easement’s 90-day period to cure 
violations, the State of Michigan should immediately give written notice of these breaches to enforce 
the obligations and liability of Enbridge under the Easement and public trust in the waters, 
bottomlands, fish and aquatic habitat, ecosystem, and protected uses.  When it becomes clear that 
Enbridge cannot cure these material violations, the State of Michigan’s conditional authorization to 
transport oil in public waters of the Great Lakes should terminate.   
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1. Violation of the Easement’s Reasonable Prudent Person Standard

Section (A) of the Easement states that the grantee Enbridge (predecessor Lakehead Pipe Line 
Company): “…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, shall comply with all laws of the 
State of Michigan and of the Federal Government.”  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 Merriam-Webster dictionary defines prudence as: “careful good judgment that allows someone 
to avoid danger or risks.”2  The State of Michigan acknowledges that Enbridge’s positions with 
respect to operation of Line 5 are not reasonable.3  According to Enbridge, “the existing 61-year-old 
Straits Pipelines [now 63-years-old] can be operated indefinitely and that it neither has, nor needs to 
consider, a plan to replace them.”4  On its face, this claim is simply not consistent with the duty to 
avoid danger and risks, particularly in light of the high-level risk findings of the July 2015 Task Force 
Report, FLOW’s three expert reports, National Wildlife Federation’s Sunken Hazard report and the 
University of Michigan’s 2016 computer modeling study, which demonstrated that more than 700 
miles of shoreline in Lakes Huron and Michigan are potentially vulnerable to an oil spill.  Rather, 
prudence requires the immediate and strict elimination of this type of high risk.  Failure to do so on 
the part of Enbridge is a violation of its covenant and standard of care, and the State has an 
obligation and the power to enforce this violation under the Easement and public trust law.    

Enbridge’s actions violate the reasonable and prudent standard to prevent unacceptable harm to 
public property, private property, and the health and safety of persons by:  

(1) withholding critical information essential to evaluating the risks of continued operation of 
Line 5 and to avoid danger and unacceptable risk;5  

(2) misrepresenting information about the condition of these aging pipelines (ranging from 
“excellent”6 to sections that are corroded up to 26 percent of wall thickness) and 
downplaying the operation and the high risk and magnitude of harm of a pipeline break in 
the middle of the Great Lakes; and  

(3) failing to comply with the express “minimum [design] specification, conditions, and 
requirements” of the Easement as detailed in section (2) through (8) below. 

Accordingly, the State should immediately give written notice to enforce the obligations and liability 
of Enbridge under the Easement and public trust in the waters, bottomlands, fish and aquatic habitat, 
ecosystem, and protected uses. 

2. Violation of Easement’s Liability Insurance Indemnity Provision

2 http://www.merriam-webster.com/dictionary/prudence  
3 Michigan Petroleum Pipeline Task Force Report (July 2015) at p. 47 [hereinafter “Task Force Report.”] 
http://www.michigan.gov/documents/deq/M_Petroleum_Pipeline_Report_2015-
10_reducedsize_494297_7.pdf 
4 Task Force Report at p. 47. 
5 Letter from Attorney General to Enbridge (Cynthia Hansen) (March 11, 2016). 
http://mediad.publicbroadcasting.net/p/michigan/files/201603/MichiganLettertoEnbridge2016.pdf?_ga=1.8
3754262.1030775807.1458864290 
6 Task Force Report (July 2015) at p.43 “Enbridge has sought to reassure the public and the State that the 
Straits Pipelines are in ‘excellent’ condition, present minimal risks, and can reasonably be expected to safely 
function indefinitely.”  

http://www.merriam-webster.com/dictionary/prudence
http://www.michigan.gov/documents/deq/M_Petroleum_Pipeline_Report_2015-10_reducedsize_494297_7.pdf
http://www.michigan.gov/documents/deq/M_Petroleum_Pipeline_Report_2015-10_reducedsize_494297_7.pdf
http://mediad.publicbroadcasting.net/p/michigan/files/201603/MichiganLettertoEnbridge2016.pdf?_ga=1.83754262.1030775807.1458864290
http://mediad.publicbroadcasting.net/p/michigan/files/201603/MichiganLettertoEnbridge2016.pdf?_ga=1.83754262.1030775807.1458864290
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Section J (1) of the Easement requires the grantee to “maintain … during the life of the easement … 
a Comprehensive Bodily Injury and Property Damage Liability policy, bond, or surety, in form and 
substance acceptable to the Grantor in the sum of at least One Million Dollars ($1,000,000).”   

As of July 2015, the State of Michigan confirmed that Enbridge was in violation of Section J(1) of the 
Easement in its Michigan Petroleum Pipeline Task Force Report.  “To date, Enbridge has not 
documented that it is in compliance with this requirement.”7  As of the date of this letter, 
Enbridge still has not provided any documentation that it is in compliance with the insurance 
requirements of the 1953 Easement. 

Given $1.2 billion cost associated with Enbridge’s breach of Line 6B along the Kalamazoo River, a 
significantly higher level of protection – beyond Enbridge’s $700 million insurance program for its 
entire system8 – is necessary and raises serious doubt as to the sufficiency of the protection offered 
by the 1953 Easement.  Liability coverage in the 21st century must include potential costs and losses 
for natural resource damage and public trust uses.  And Enbridge has a legal duty to secure an 
insurance bond commensurate with the potential damage figure.  It is clear, however, that Enbridge 
has not properly contemplated a worst-case scenario in the Straits to determine its liability for “all 
public and private property.”  In short, the State of Michigan should trigger the 90-day notice period 
because Enbridge has failed to satisfy the liability terms of the Easement.  To operate Line 5 without 
sufficient assurances that these losses can be addressed is neither reasonable nor prudent.   

3. Violation of Easement’s Pipeline Wall Thickness Requirement

Section A (11) of the Easement states: “The pipe weight shall be not less than one hundred sixty 
(160) pounds per lineal foot.”  By incorporating the 1953 Michigan Public Service Commission 
(“MPSC”) Order by reference, this specification translates into 0.812 pipeline wall thickness or 
schedule 60 seamless pipe (see Appendix 2).9   

This Easement engineering provision is critical because failure of corrosion and materials, welds, and 
equipment are the top causes for pipeline ruptures.10  In 2014, Enbridge’s first publicly available 
document on Line 5, the Operational Reliability Plan (“ORP”),11 claimed that the Line 5 Straits of 
Mackinac section of the pipeline had “No observed corrosion growth.”  The ORP, however,  did 
acknowledge annual levels of corrosion for the rest of the 640 miles of Line 5.  In February 2016, 
Enbridge released new data from 2013 inspection reports (predating Enbridge’s claims of no 
corrosion) indicating that the “East Straits” segment of Line 5 on-shore is corroded in nine areas 

7 Task Force Report at p.46. 
8 Id.
9 See Appendix 2. The MPSC order requires API 5L grade A Schedule 60 (.812) wall pipe. The 1953 MPSC 
Order also specifies regarding the pipe intended for use under the Straits of Mackinac: “The 20” schedule 60 
(0.812” wall) pipe is API specification 5L Grade A.”  API specification 5L was first promulgated in 1928 and 
the pipe used in Line 5 was governed by the 1948 version of API Standard 5LX. 
10 According to PHMSA; See http://smartpig.pstrust.org/tag/incidents/.  
11 Enbridge Pipeline Limited Partners, “Operational Reliability Plan: Line 5 and line 5 Straits of Mackinac 
Crossing,” 2014.  [hereinafter “Enbridge 2014 ORP”] 
https://www.enbridgepartners.com/~/media/7FDCBAC7A8FE4705A2729F3D1B51B6B3.ashx  

http://smartpig.pstrust.org/tag/incidents/
https://www.enbridgepartners.com/~/media/7FDCBAC7A8FE4705A2729F3D1B51B6B3.ashx
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and in one seven-inch-long spot had lost 26 percent of its wall thickness to corrosion.12  This fact 
alone constitutes a per se violation of the pipeline wall thickness requirement of 0.812 inches.  
 
Enbridge also reported two dents on the East Straits pipeline, the largest dent with a width of eight 
inches and a length of eighteen inches, and 35 circumferential cracks at the locations where pipe 
segments are welded together – the girth welds.  Despite the metal loss, dents, and cracks, Enbridge 
concluded: “Our engineering analysis of the pipelines under the Straits of Mackinac tells us these 
pipes are in excellent condition, almost as new as when they were built and installed.”13 
 
In addition, Enbridge admitted on its website to mill anomalies that suggest the pipelines were never 
constructed according to the “minimum [design] specification, conditions, and requirements” in 
Section A of the 1953 Easement.  
 

In the case of Line 5, which consists of specially manufactured seamless piping for extra 
strength and safety, some variations in wall thickness result from (and are expected from) the 
manufacturing process itself.  

 
… The peak depth of mill anomalies on the East and West pipelines was 37 and 41 
percent of the wall thickness, respectively. Table 1 below shows the distribution of 
features for both Straits pipelines, where there were 141 and 294 features identified by the 
MFL inspections of the East and West pipelines, respectively.14  

 
Enbridge’s disclosures suggest that Line 5 in the Mackinac Straits was built at less than a half-inch 
thick in places, far short of the requirements of the Easement.  Yet in the same disclosure, Enbridge 
simultaneously references the “nearly one-inch-thick walls of Line 5’s steel pipe travelling under the 
Straits.”15  Appendix 9 further details how Line 5 may not comply with API 5L, which articulates the 
design standard for pipelines, defects, and welding requirements.  
 
In sum, Enbridge’s recent admission that the pipe used to construct the Straits sections of Line 5 
may not have met the specifications set forth in the 1953 Easement and 1953 MPSC Order violates 
the Easement.  Other requirements in both API 5L and API 1104 may have also been violated and 
thus must be investigated.  As for a remedy, Enbridge cannot cure this defect in the Easement’s 
allocated 90-day period or even in an extended period.  This significant and incurable violation must 

                                                        
12 Enbridge: Line 5 inspection results: Metal loss/corrosion http://www.enbridge.com/Projects-and-
Infrastructure/Public-Awareness/Line-5-Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-
inspection-results/Results-metal-loss-corrosion.aspx  
13 Enbridge website: http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-
Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-cracking.aspx  
14 Enbridge website: http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-
Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-metal-loss-
corrosion.aspx [emphases added]. As reported by Michigan Radio: “In addition to corrosion, the company says 
certain parts of the pipelines are not as thick as .812 inches. It says those are places where the pipe thickness 
varies because the way it was originally manufactured. The depth of these variations in wall thickness are found 
in both pipelines. On the eastern pipeline, wall thickness reaches .512 inches in some places (or 37% less than 
the original wall thickness). And on the western pipeline, wall thickness reaches .479 inches in some 
places (or 41% less than the original wall thickness). Mark Brush, “Recently released Enbridge report shows 
areas of corrosion along Line 5,” Michigan Radio, Feb. 5, 2016 http://michiganradio.org/post/recently-released-
enbridge-report-shows-areas-corrosion-along-line-5#stream/0 [emphases added]. 
15 Enbridge website: http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-
Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-metal-loss-
corrosion.aspx  

http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-metal-loss-corrosion.aspx
http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-metal-loss-corrosion.aspx
http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-metal-loss-corrosion.aspx
http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-cracking.aspx
http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-cracking.aspx
http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-metal-loss-corrosion.aspx
http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-metal-loss-corrosion.aspx
http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-metal-loss-corrosion.aspx
http://michiganradio.org/post/recently-released-enbridge-report-shows-areas-corrosion-along-line-5#stream/0
http://michiganradio.org/post/recently-released-enbridge-report-shows-areas-corrosion-along-line-5#stream/0
http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-metal-loss-corrosion.aspx
http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-metal-loss-corrosion.aspx
http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-Michigan/Safeguarding-the-Great-Lakes/Inspections/Inline-inspection-results/Results-metal-loss-corrosion.aspx
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be addressed immediately before Michigan faces another aging infrastructure crisis threatening 
drinking water supply for hundreds of thousands of citizens who rely on Lake Michigan and Lake 
Huron.  
 

4. Violation of Easement’s Pipeline Slats and Exterior Coating Requirements  
 
Section A (9) of the Easement requires: “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.”  The Engineering and Construction Considerations provides more detail and 
specifically require that the pipe be entirely wrapped with 1” x 4” wooden slats: “ . . . and after 
attaching 1” X 4” wood slats to the full circumference of the pipe, it will be lowered into a previously 
prepared ‘bed’ on the floor of the Straits.” (see Appendix 3)16  
 
The wooden slats wrapped around the Straits sections of Line 5, or “circumferential lagging” as they 
are called in the industry, fulfilled two important structural functions: (1) protection against abrasion 
where the pipes rested on the gravel support bed; and (2) protection from excessive stresses if the 
pipelines encountered a sharp edge such as a large rock or other miscellaneous stresses. Appendix 3’s 
Section 19 labeled Miscellaneous Stresses explains: “Other conditions of load and support have been 
considered and found to be unimportant. For example, the possibility of concentrated load acting on 
the pipe is excluded due to the slats and wrapping.”17  In other words, Appendix 3 demonstrates that 
the circumferential wooden slats wrapped around the circumference of the Straits sections of Line 5 
were not a temporary measure to aid the pipe laying operation.  Rather they are an integral part of the 
structure and are intended to be in place throughout the pipelines’ entire service life. 
 

 
Photo A Trudgen Photo of Pipe Stockyard 00010370011.tif 

                                                        
16 Appendix 3: “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,” by Dr. Mario G. Salvadori, P. E., Department of Civil Engineering, Columbia University, 
New York 27, NY, (January 19, 1953) submitted by Mackinac Pipeline Company/Lakehead Pipeline Company 
to the Michigan Department of Conservation, January, 1953.” 
http://www.michigan.gov/documents/deq/Appendix_A.2_493980_7.pdf  
17 Id. at p. 4 of the “Report on the Structural Analysis of the Subaqueous Crossing of the Mackinac Straits.”  

http://www.michigan.gov/documents/deq/Appendix_A.2_493980_7.pdf


10 
 
 
 

 
Photograph A shows pipe strings being prepared according to the terms of the Easement by 
wrapping the full circumference of the pipe with 1” x 4” wooden slats.  However, additional 
photographs of the pipeline during the actual construction and installation in 1953 (see below) reveal 
that the wooden 1” x 4” slats were not properly installed around the full circumference of the pipe as 
required in the engineering and construction documents.  Photograph B, for example, reveals that 
this pipe was only wrapped with wooden slats on the bottom half when the pipe strings were actually 
welded together and pulled across the Straits.  This photo illustrates a clear violation of the slats 
requirement in the Easement.18 
 

 
Photo B Trudgen Photo of Pipe String Assembly Welding 0001037005.tif 

 
Recent underwater photographic surveys also show that the circumferential bands used to secure the 
mandated wooden slats around the circumference of the pipeline have rusted away so that the 
wooden slats in those areas are missing.  Without this protection, it is doubtful that the water barrier 
coating that protects the steel pipe from external erosion and corrosion still fulfills its function, 
resulting in the risk of excessive erosion and corrosion on the bottom of the pipe, with subsequent 
rupture hazard.  Accordingly, the failure to maintain this wooden protective layer is a clear violation 
of the conditions of the Easement, and requires immediate action. 

 
5. Violation of Easement’s Pipeline Curvature Requirement  

 
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.”  This stipulation, which applies to both the pipe 
laying operation and the pipe as it rests on the bottom, was intended to make sure the pipe was not 
plastically deformed during the pipe laying operation.   
 
When the bending stress applied to a pipe exceeds the steel’s yield strength, the pipe is permanently 
bent, resulting in plastic deformation.  Plastic deformation (bending) of the pipe results in residual or 
“locked in” stresses in the pipe that increase local stress in the pipe beyond what is calculated in the 

                                                        
18 See Appendix 9 for additional photographs. 
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design basis.  This is particularly true as it applies to the girth welds used to join the numerous 
sections of seamless pipe.  Residual stresses can cause unpredictable cracking at bending stresses far 
less than those intended in the original design.  The 2,050-foot radius of curvature requirement limits 
bending stress to 34 percent of yield strength.  If, as demonstrated by the annotated Photo C below, 
the pipe is allowed to sag to a radius of 278 feet, the bending stress on the pipe as calculated by a 
simple elastic model becomes 248 percent.  A simple elastic model is not applicable at this radius 
because the stress is much greater than the yield strength of the pipe and the pipe has been plastically 
deformed. 

Photo C Trudgen Photo Pipelaying Operation as the Pipe was Pulled across the Straits from 
St. Ignace 000010370007.tif 

The clear violation of Section A (4) of the Easement shown in Photo C means that many of the girth 
welds of the submerged sections of Line 5 have been plastically deformed.  Plastic deformation of a 
weld seam not only makes it more likely to crack at stresses much lower than those that would crack 
the base metal but also makes the weld more susceptible to corrosion of the deformed areas.  This 
engineering violation also triggers the Easement’s termination provision, starting with the 90-day 
period to cure.   

6. Violation of the Easement’s Maximum Span Provision

Section A (10) of the Easement provides that: “The maximum span or length of pipe unsupported 
shall not exceed 75 feet.”  Documentation from Enbridge to both state agencies – the DEQ and the 
MPSC – confirms that the unburied portions of the Straits sections of Line 5 have violated this 
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easement term as early as 2001.  In 2001 Enbridge, in what it characterized as an “emergency,”19 
applied for a joint DEQ and U.S. Army Corps of Engineers permit under the Great Lakes 
Submerged Lands Act (“GLSLA”)20 and the River and Harbors Act “to provide support underneath 
our pipelines in sections where the pipeline shows spans unsupported over too great a distance.”21  Since at 
least 2001, Enbridge has continued to apply for joint inspection and maintenance permits under the 
GLSLA and CWA to install more anchor structures on the public bottomlands of the Straits.22    
 
In 2014, Enbridge admitted23 that it was still violating this critical easement provision and filed for its 
most extensive joint permit from the State of Michigan (under the GLSLA) and the U.S. Army Corps 
of Engineers (under the Clean Water Act (“CWA”)), seeking permission to install 42 additional screw 
anchors on the bottomlands of the Great Lakes.  By November 19, 2014, Enbridge claimed that it 
had cured the maximum span requirement for both of its twin pipelines: “As you can see, no span 
length exceeds the seventy-five (75) feet.”24 
    
Nonetheless, Enbridge’s “fix” cannot remedy the decades of untold and unknown stress damage 
these pipelines have experienced from peak volumetric transport more than 10 times the flow of the 
Niagara River.  Simply adding support to a pipeline that has been damaged by unanticipated stresses 
does not guarantee pipeline integrity.  The Task Force Report commented on this very troubling 
issue: “Given Enbridge’s failure to maintain the legally required intervals for pipeline supports during 
an apparently extended period of time, and the very significant underwater currents at the Straits, 
there is a need to analyze the resulting stresses on the pipelines and potential impacts to their 
integrity.”25  In short, the fact that the line has a long history of being insufficiently supported in 
hydrodynamic conditions not contemplated in the original design raises serious questions about 
metal fatigue and locked up stress from plastic deformation.  Moreover, failing to disclose the effect 
of accumulated damage to the pipelines’ structural integrity is neither reasonable nor prudent. 
 
In addition, while Enbridge has attempted to cure this easement provision by installing permanent 
anchor screw supports on 1.03 miles out of 2.1 miles on the east section and 1.02 miles out of 2.3 
miles on the west section, Enbridge still has left over 50 percent of the total unburied sections of 

                                                        
19 See Appendix 7: Enbridge Letter (Adam Erickson) to MDEQ (John Arevalo), Enbridge Joint Permit 
Application for Repair Work to be Completed on Crude Oil Transmission Pipelines Located in the Straits of 
Mackinac: September 14, 2001. 
20 Great Lakes Submerged Lands Act, MCL 324.32501 et seq.   
21 See Appendix 7. 
22 See Appendix 8: Email from Enbridge Jacob Jorgenson to Scott Rasmussen (DEQ) and Gina Nathan (ACE), 
Nov. 18, 2010.  In 2010 after receiving a permit from the DEQ under the GLSLA for additional anchoring 
structures to support the pipeline, Enbridge notified DEQ that “we do not have the future structure locations 
determined at this point,” “nor the scope of the projects to come…”  
23 Enbridge’s June 27, 2014 letter to the State of Michigan 
http://www.michigan.gov/documents/deq/Appendix_B.2_493988_7.pdf 
State of Michigan’s July 24, 2014 letter to Enbridge, “Enbridge’s Response acknowledges that at least some 
portions of the pipelines do not currently meet the Easement’s support spacing requirement.”  “[P]lease 
consider this letter formal written notice on behalf of the State of Michigan, and pursuant to Condition C. of 
the Easement, that to date, Enbridge has not fully complied with the 75-foot support spacing requirement 
contained in Condition A.(1) of the Easement.”  
24 See Appendix 6: Enbridge’s November 19, 2014 Letter and Attachment to Attorney General Schuette and 
DEQ Director Wyant re: Joint July 24, 2104 State Letter on Easement Violation of Maximum Unsupported 
Span. http://www.michigan.gov/documents/deq/Appendix_B.4_493991_7.pdf; and Dr. Ed Timm’s chart: 
Unsupported Span Data from Enbridge’s November 19, 2014 Letter. 
25 Task Force Report at p.44. 

http://www.michigan.gov/documents/deq/Appendix_B.2_493988_7.pdf
http://www.michigan.gov/documents/deq/Appendix_B.4_493991_7.pdf
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Line 5 without support.26  The need for additional support structures will remain an ongoing 
structural problem for Enbridge and trigger ongoing violations because the pipelines will continue to 
wash out on the original gravel bed due to water currents unaddressed in the original design.  
Appendix 3 reveals that the maximum current used in the design of the Straits sections of Line 5 was 
1.96 knots (2.26 miles per hour).  This current value seriously underestimates the true strengths of 
the currents since washouts and the resultant lack of support were not anticipated to occur.27  Thus, 
because over half of the exposed pipelines still rest on the lake bottom without discrete support, new 
violations of the support requirements in the Easement can occur at any time and exist undetected in 
the two-year intervals between Enbridge’s underwater inspections. 

The burden rests with Enbridge to act with due care and demonstrate the structural integrity of the 
pipe from unsupported spans, and the State has a concurrent affirmative duty to protect our waters 
from imminent harm.  Therefore, the State must notify Enbridge in writing that it has 90 days to 
substantiate full compliance with the 75-foot support requirement and to disclose all information 
related to the pipelines’ structural integrity from six decades of unanticipated stresses.  

7. Violation of Federal Law for Emergency Oil Spill Response Plan

The State granted the Easement to Enbridge’s predecessor and its successors subject to a condition 
specifying that the grantee “shall comply with all laws … of the Federal Government.”  

Enbridge is currently violating the federal Oil Pollution Act (“OPA”) because the company is 
transporting oil through Line 5 in the Straits without a proper oil spill response plan approved by the 
Secretary of the U.S. Department of Transportation (“the Secretary”).  Enbridge cannot prevent a 
termination because Enbridge itself cannot correct this breach or take remedial action to correct it. 
The breach can be corrected only by the Secretary, because only he has the authority to approve a 
spill response plan for a pipeline crossing under navigable waters.  The State may therefore invoke its 
authority under the Easement to terminate the conveyance by giving written notice to Enbridge of 
this breach. 

The Case for Terminating the Easement Under a Federal Violation of Mandatory Pollution 
Prevention or Reduction Standards and Requirements under the OPA/CWA 

In the aftermath of the Exxon Valdez oil spill, Congress enacted the OPA in 1990 to amend §311(j) of 
the CWA and to ensure an effective and immediate response to future oil spills.28  On February 22, 
2016, National Wildlife Federation (“NWF”) filed a 60-day notice of intent to sue PHMSA for 
violations of the Oil Pollution Act, National Environmental Policy Act, and Endangered Species Act 
in connection with that agency’s unauthorized approval of Enbridge’s facility response plans (“FRP”) 
for the segments of Line 5 that cross navigable waters.   

In October 2015, NWF filed a nationwide lawsuit against the Secretary based on his failure to 
comply with the OPA by reviewing and, if appropriate, approving spill response plans for pipelines 

26 See Appendix 6. 
27 See Appendix 3. 
28 OPA, Pub. L. No. 101-380, § 4202(a)(6) (adding subparagraph (F) to § 311(j)(5), which provides that § 311(j) 
requires all offshore facilities and certain onshore facilities to prepare a spill response plan, and prohibits them 
from handling, storing, or transporting oil unless the plan has been reviewed and approved by the President 
and the plan is followed) (codified at 33 U.S.C. § 1321(j)(5)(F)), § 4202(b)(4)(B) (providing that § 311(j)(5) 
requires offshore facilities, among others, to prepare a spill response plan), 104 Stat. 484 (1990).  
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that run in, on, or under inland navigable waters.29  The Secretary was delegated this duty by the 
President pursuant to the OPA, and he was required to carry out this duty no later than August 18, 
1993. However, the Secretary has so far failed to perform his duty.  Consequently, Enbridge has been 
operating Line 5 to transport oil through the Straits – from August 18, 1993, through the present – 
contrary to OPA’s prohibition against oil transport without a duly approved oil spill response plan.   

Enbridge does not have the power either to correct the breach of the requirement that it comply with 
federal law within 90 days of written notice from the State or take remedial action to correct the 
breach within 90 days of such notice because only the Secretary has the authority to approve a spill 
response plan for the Straits section of Line 5.30  The State may therefore invoke its authority under 
the Easement to terminate the conveyance by giving written notice to Enbridge of this breach. 

Enbridge also cannot prevent termination based on the Easement’s provision excusing a failure to 
comply with a federal law.  The terms of this provision would excuse Enbridge only if the company 
were currently contesting the OPA itself, on constitutional grounds, for example.  The Easement 
would not excuse Enbridge if the company were contesting the application of the law.  Regardless, 
Enbridge is not currently contesting either the OPA itself or its application to the company.  Even if 
initiating a challenge now to the OPA itself would trigger the excuse, the statute of limitations surely 
must have expired on any such challenge.   

8. Violation of State Law under MEPA based on Violation of Federal Water Pollution
Standard or Restriction under the OPA/CWA.

The State granted the Easement to Enbridge’s predecessor and its successors subject to a condition 
specifying that the grantee “shall comply with all laws of the State of Michigan and of the Federal Government.” 

The federal OPA/CWA violation of a pollution standard or mandatory requirement identified above 
also constitutes a per se violation of the Michigan Environmental Protection Act (“MEPA”),31 thus 
violating state law in violation of the Easement.  Because the purpose of the OPA/CWA is a water 
pollution control standard or restriction designed to protect our water, the public trust, and natural 
resources from worst-case scenario oil spills and irreparable environmental damage, a violation of 
this type of statute constitutes a prima facie case under the MEPA.32  Accordingly, the State of 
Michigan should invoke its authority to terminate the Easement to transport crude oil because such 
conduct of Enbridge violates state law under the MEPA, and therefore violates the Easement. 

The Case for Terminating the Easement Based on a Violation of State Law under the MEPA  

The Michigan Supreme Court has described the MEPA33 as the State’s response to the constitutional 
mandate under Article 4, § 52.34  MEPA expressly prohibits any private or public conduct that is 

29 33 U.S.C. § 1321 (a)(11) (defining an “offshore facility,” in part, as “any facility of any kind located in, on, or 
under any of the navigable waters of the United States.” 
30 The Secretary has yet to answer the complaint NWF filed to force the agency to comply with the OPA. And 
PHMSA has so far failed to respond to NWF’s notice of intent to sue or to give any assurances in the wake of 
the notice that it would comply with the OPA. Even were the Secretary to immediately commence proceedings 
to comply with the law, the likelihood that it could review spill response plans and approve Enbridge’s plan 
within ninety days is remote. 
31 Part 17, MCL324.1701 et seq.  
32 Nemeth v. Abonmarche Development, Inc., 457 Mich. 16, 576 N.W.2d 641 (Mich. 1998). 
33 MCL 324.1701 et seq. 
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“likely to pollute, impair, or destroy the air, water, or natural resources or the public trust in those 
resources”35 unless it can be shown that “there is no feasible and prudent alternative” and that 
defendant’s conduct “is consistent with the promotion of public health, safety and welfare in light of 
the state's paramount concern for the protection of its natural resources.”36   

MEPA requires State agencies, in the exercise of their regulatory authority and powers,37 to prevent 
and minimize to the maximum extent likely harm to water, natural resources, or the public trust.  The 
State, its attorney general, or any person or entity can establish a prima facie case of “likely pollution” 
under the MEPA Section 1703(1) by proving violations of an air, water, natural resources pollution 
or impairment standard or requirement in a federal or state law or regulation.38  For example, in 
Nemeth v. Abonmarche Development, Inc., the Michigan Supreme Court found that defendants had 
violated the MEPA based on a violation of the Soil Erosion and Sedimentation Control Act 
(“SESCA”) for soil erosion plan permits.39  Because the purpose of SESCA was to establish pollution 
control standards to protect water and soil through the prevention and control of erosion and 
sedimentation, the Court ruled that a violation of the standards, including soil erosion plans, 
established a prima facie violation of the MEPA.40  

One of the OPA provisions establishes federal standards for facility response plans and worst-case 
scenarios approved by the Secretary in order to prevent or minimize unacceptable risk of water 
pollution.41  Offshore facilities like Line 5 “may not handle, store, or transport oil unless” there is an 
approved facility response plan, and “the facility is operating in compliance with the plan.”  

34 Article 4, § 52 states: “The conservation and development of the natural resources of the state are hereby 
declared to be of paramount public concern in the interest of the health, safety and general welfare of the 
people. The legislature shall provide for the protection of the air, water and other natural resources of the state 
from pollution, impairment and destruction.”  State Hwy Comm’n v Vanderkloot, 392 Mich 159, 182; 220 NW2d 
416 (1974) (holding that the legislature is not required “to make specific inclusion of environmental protection 
provisions in every piece of relevant legislation,” including the highway condemnation act); Genesco, Inc v 
Michigan Dep’t of Environmental Quality, 250 Mich App 45, 53; 645 NW2d 319 (2002) (same analysis); Ray v. Mason 
Co Drain Comm’r, 393 Mich 294, 304; 224 NW2d 883 (1975); W. Rodgers, Environmental Law § 2.16 at 184 
(1977). 
35 MCL 324.1702, 1703, 1705. 
36 See Ray, 393 Mich at 304; Vanderkloot, 392 Mich at 187-88; Haynes, Jeffrey, Michigan Environmental 
Protection Act, Michigan Environmental Law Deskbook, 2nd ed. (State Bar of Michigan, 2012). 
37 Case law makes clear that MEPA applies to oil and gas orders, permits, and proposed projects. West Michigan 
Environmental Action Council v Natural Resources Comm’n, 405 Mich 741, 275 NW2d 538 (1979) (denying DNR’s 
decision to grant permit for ten exploratory wells based on likely adverse impacts to pollute, impair, and 
destroy wildlife); Anglers of the AuSable v MDEQ, 283 Mich App 115; 485 Mich 1067, 488 Mich 69 (opinion 
vacated on rehearing) (the decisions upheld the trial and appellate court holdings that MEPA applies to state 
department, commission, and other proceedings); Vanderkloot, 392 Mich at 187-88. 
38 MCL 324.1702(1). Conduct that is "likely to pollute, impair, or destroy" the environment includes "probable" 
damage to the environment. Michigan United Conservation Clubs v. Anthony, 90 Mich App 99, 105; 280 NW2d 883 
(1979).  Nemeth v. Abonmarche Development, Inc., 457 Mich. 16, 576 N.W.2d 641 (Mich. 1998). The other two ways 
to establish a prima facie case include (1) showing that the conduct is likely to pollute etc. or has done so and 
that there is no feasible or prudent alternative based on scientific and expert evidence, and (2) using an 
analogous standard like Inland Lakes and Streams Act or Wetlands law, so that the factual violation of one of 
these other laws shows a prima facie case.  
39 Nemeth, 576 N.W.2d at 642. 
40 Id. at 650-651. State agency water pollution enforcement actions often assert similar MEPA violations. See, 
e.g., Michigan v. City of Allen Park, 501 F Supp 1007, 1014 n 8 (ED Mich 1980); Attorney General v. John A Biewer 
Co, 140 Mich App 1; 363 NW2d 712 (1985); Attorney General v. Lakes States Wood Preserving, Inc., 199 Mich App 
149, 151; 501 NW2d 213 (1993). 
41 33 U.S.C. § 1321(j)(5)(F). 
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Enbridge, however, is in violation of this OPA standard because it is not operating in compliance 
with a duly approved offshore facility response plan with a worst-case scenario and risk assessment. 
Without such a plan, Enbridge’s current response plan for Line 5 is legally deficient and poses a 
substantial threat to the health of the waters, aquatic resources, and public trust uses of Lakes 
Michigan and Huron.  Therefore, Enbridge’s violation constitutes a prima facie likely pollution or 
impairment of water and natural resources or public trust in those resources contrary to § 1703(1) of 
the MEPA.  

Because Enbridge is in violation of this federal pollution standard or requirement that protects 
navigable waters like the Great Lakes, the State of Michigan can and must assert an independent state 
claim under the MEPA as well as another easement violation for failing to “comply with all laws of 
the State of Michigan and of the Federal Government.”  The State has a duty to prevent likely 
pollution or degradation of the air and natural resources or public trust.42  In order to comply with 
this duty, the State may take direct legal action under the Easement and the MEPA by asking a court 
to terminate all 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.43  

II. BECAUSE THERE IS NO PLAUSIBLE REMEDY FOR BREACHES THAT THREATEN

TO IMPAIR OUR PUBLIC WATERS, THE STATE OF MICHIGAN MUST TERMINATE

THE EASEMENT.

Section C provides for termination of the Easement as follows: 

If, after being notified in writing by Grantor of any specified breach of the terms and 
conditions of this easement, Grantee shall fail to correct said breach within ninety (90) days, 
or, having commenced remedial actions within such ninety (90) day period, such later time as 
it is reasonably possible for the Grantee to correct said breach by appropriate action and the 
exercise of due diligence in the correction thereof.  

Enbridge has not been and is not complying with at least eight express terms of the Easement, as 
described above.  The State may therefore invoke its authority under the Easement to terminate the 
conveyance by giving written notice to Enbridge of these breaches. 

Furthermore, Enbridge cannot prevent a termination because Enbridge itself cannot correct these 
breaches within the 90-day period or take remedial action to correct the breaches.  Even if the State 
were to extend the deadline, Enbridge also cannot correct these breaches because they are material 
and incurable defects relating to the integrity and current operation of this aging infrastructure and 
threaten the public trust resources of the Great Lakes.   

Accordingly, the Attorney General, DEQ, DNR, and other state agencies or officials, as trustees, 
should take immediate action to enforce the Easement and to eliminate the risk to these public trust 
waters, bottomlands, ecosystem, public uses, private property and businesses, and communities and 
persons in the Straits and northern Lake Michigan and Lake Huron area.  The enforcement and other 
actions described above remain urgent and critical.  The violations listed in the above sections (1) 

42 Ray, 393 Mich at 304. 
43 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).  
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through (8) call for immediate state legal action independent and separate from the State’s Advisory 
Board process and the agencies’ current risk and alternatives analyses of Line 5 in the Straits.   

III. THE GREAT LAKES ARE A PUBLIC TRUST AND THE STATE OF MICHIGAN HAS 

AN AFFIRMATIVE AND CONTINUING LEGAL DUTY TO PROTECT THESE 

PUBLIC WATER RESOURCES AND USES FOR CURRENT AND FUTURE 

GENERATIONS. 

As Governor, Attorney General of Michigan, and Director of the DEQ and DNR respectively, 
citizens look to you to exercise prudence and to eliminate the high risk and harm associated with the 
transport of oil in Line 5’s Straits and other water crossings.  As noted above, you are the State’s 
primary trustees of these waters, bottomlands, and related natural resources of the Great Lakes,44 
representing some 20 percent of the world’s fresh surface water.   

The 1953 Easement is necessarily subject to the common law public trust in the bottomlands of the 
Great Lakes. The Easement explicitly recognizes that Enbridge’s use and operations are subject to 
Act 10’s reservation that the state’s bottomlands and waters are “held in trust.”  As such, the 
Easement is conditional, as described by the courts in the nature of a license, and revocable by the 
State if subsequent circumstances compel a modification of use or even termination of the Easement 
to protect the public trust and related health, safety, and welfare.  By the very nature of the public 
trust in these bottomlands and waters, Act 10 did not and cannot grant irrevocable control to 
Enbridge or any other private entity.45  Thus, Enbridge cannot claim its easement is “grandfathered,” 
and the State cannot be estopped or prevented in any manner to exercise its authority and comply 
with its duties to protect the public trust and demand information and compliance with the standards 
imposed by public trust law.46  Moreover, this public trust duty requires continuous and complete 
transparency, disclosure, and accountability on the part of any person or entity that uses or occupies 
these public trust bottomlands and waters.  The State’s demand for information disclosure is inherent 
in the public trust doctrine; anything less than this would shift control of the prevention of harm to 
the public trust to a private corporation— a direct violation of the public trust.47   

The high risk and imminent harm from shipping oil through Line 5 under the Straits 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, 

44 Collins v. Gerhardt, 211 N.W. 2d 115, 118 (Mich. 1926); People ex rel Director of Conservation v Broedell, 365 Mich 
201, 205 (1961). The DEQ must ensure “the private or public use of those lands and waters will not 
substantially affect the public use of those lands and waters for hunting, fishing, swimming, pleasure boating, or 
navigation, or that the public trust in the state will not be impaired by those agreements for use, sales, lease, or 
other disposition.” MICH. COMP. LAWS ANN. § 324.32502; see also R 322.1006. 
45 Illinois Central R Rd v Illinois, 146 US 387 (1892).  And yet, as noted in the Michigan Petroleum Pipeline Task 
Force Report: “By not providing the State with actual copies of test results and other State-requested 
documents, based upon assertions of confidentiality, Enbridge has limited opportunities for independent 
expert review.” (July 2015) p. 44. 
46 People v Broedell, 365 Mich at 201. 
47 And yet, as noted in the Michigan Petroleum Pipeline Task Force Report: “By not providing the State with 
actual copies of test results and other State-requested documents, based upon assertions of confidentiality, 
Enbridge has limited opportunities for independent expert review.” (July 2015) p. 44. 
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water, natural resources, and public trust in those resources.48  The State has both the legal authority 
and affirmative duty to protect these waters and protected trust uses.  In short, the transport of oil 
through Line 5 presents an imminent risk or endangerment of an unacceptable high magnitude 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.  

IV. CONCLUSION 

It is clear that Enbridge’s twin 63-year-old pipelines located in the heart of the Great Lakes are one 
of the greatest threats to our water, economy, and Pure Michigan way of life.  As such, Line 5 is a 
Michigan and a Great Lakes public trust issue, not a partisan one.  Over thirty local units of 
government, including Mackinac Island and Bois Blanc, have recognized the magnitude of this 
threat, and have accordingly passed resolutions demanding the State of Michigan protect the public 
interest and stop the flow of oil in Line 5 to prevent a catastrophic oil spill in the Great Lakes.  We 
have enclosed the list of local government resolutions for your review as Appendix 5. 

No elected, appointed or employed official can ignore or be indifferent to the high, perpetual public 
trust responsibilities and standards that apply to Lake Michigan-Huron and Michigan’s navigable 
waters and aquatic resources.  Because the stakes are so high, we urge you, as the state’s highest-level 
trustees, to protect our public trust lands, waters, and uses by taking immediate and responsible 
action to enforce the terms and conditions of the 1953 Easement with Enbridge.  

The time to act is now, given Enbridge’s current, ongoing, and multiple easement violations, the age 
of the pipeline, new evidence of corrosion and material defects, and the extraordinary threat and 
magnitude of harm these oil pipelines pose to more than 700 miles of shoreline in the Great Lakes.  
Public trust authority under constitutional, statutory, and common law all require the State of 
Michigan to enforce the express terms and conditions of the Easement with Enbridge to ensure our 
common waters are protected for current and future generations.   

48 Ray, 393 Mich at 294.  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., 
146 US at 453-459.   
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HOT APPLIED COAL TAR COATINGS 

J. J. McManus, W. L. Pemie, and A. Davies 

Plastics Div i s ion ,  Allied Chemical Corporation, Morristown, N. J. 

INTRODUCTION 

Tile very high aromaticity of high temperature coal-tar p i t ch  accounts 
f o r  many of i t s  unusual physical  and chemical properties which make it the  
preferred raw material  f o r  a wide variety of applications. 
coa l - ta r  p i tch  is prac t i ca l ly  ine r t  t o  the action of water and neither absorbs 
o r  transmits it. 
by bac ter ia  aqd fungi. This property, together with i t s  moisture resistance, 
make it eminently su i tab le  f o r  roofing; waterproofing; coating of buried s t e e l  
pipe l i n e s  t o  protect them from corrosion action of wet so i l ;  l i n ing  of water 
pipes, tanks, etc.  

High temperature 

High-temperature coal-tar p i t ch  is  highly r e s i s t an t  to a t tack  

COAL.-TAR PITCH BASE FOR EXANFLS 

Normal coal-tar p i t ch  i s  somewhat sensit ive t o  changes i n  temperature. 
It i s  comparatively hard and b r i t t l e  a t  low temperatures and it tends t o  
soften and flow at high temperatures. It exhib i t s  simple Newtonian flow 
and i s  subject t o  cold flow, i .e.  , it i s  deformed by the  continued action 
of a smal l  applied force and i n  d i r ec t  proportion t o  the  amount of force 
applied. 

coa l - ta r  p i t ch  t o  temperature change. 
digestion of bituminous coa l  i n  coal tar and high boiling coal-tar d i s t i l l a t e  
o i l s .  
changes. 
and a t  the  same time, they do not soften too readi ly  and flow a t  high temperatures. 
I n  rheological terms,  they exhib i t  complex flow. They can be deformed by the  
ac t ion  of strong forces  but a re  t o  some degree rubbery and r e s i l i e n t  and they 
a r e  very l i t t l e  affected by the  ac t ion  of smdll  forces  of the  order of 2 t o  5 p s i  
which a re  the  estimated order of s o i l  dis tor t ion  forces at work on a buried; 
shielded pipe coating. (1) 

I n  the  ear ly  1930'~~ a means was found t o  reduce the  suscept ib i l i ty  of 
A "plasticized" p i t ch  was produced by 

These p las t ic ized  p i tches  show much reduced suscept ib i l i ty  t o  temperature 
They a r e  comparatively s o f t  and a re  not b r i t t l e  at low temperatures, 

Figure 1 and Figure 2 sumaxize pressure deformation t e s t s  made by 
All ied Chemical. These t e s t s  were made by immersion of an apparatus, i n  
constant temperature water baths maintained a t  770F and l l P F ,  i n  which a 
weighted $,' diameter blunt monel metal rod r e s t s  on a f la t  dish f i l l e d  with 
enamel. These t e s t s  show that despite t he  apparent softness of t he  p las t ic ized  
enamel it i s  more r e s i s t a n t  t o  the  action of d e f c d n g  forces i n  the  low s t r e s s  
range. The t e s t s  a t  TOF, which can be re la ted  t o  normal temperature. conditions 
of soil forces on buried pipe, show l e s s  deformstion f o r  the  p las t ic ized  enamel 
i n  t h e  2 t o  5 p s i  range. The t e s t s  at 1159 can be re la ted  t o  defoming forces 
In handling coated pipe i n  hbt weather or  t o  so i l  forces on buried pipe i n  hot 
l i n e  service. The p las t i c i zed  enamel shows far superior resistance t o  deformation 
when deforming forces are comparative l i gh t .  
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C o a - t a r  coatings have been used f o r  over 100 years t o  protect  ferrous 
mtals against underground corrosion. 
e z m e l  was used i n  protecting t'ne gates, locks and penstocks of the kmm 
Cnna.  Zxmination after 35 years of service showed thcm t o  be i n  perfect 
condition. Tne f i r s t  application of coal-tar enamel t o  s t e e l  pipe f o r  po- 
t a b l e  water was nade i n  New York i n  1914. A t  the  last count t h i s  l i n e  was 
s t i l l  i n  operation a f t e r  over 45 years of service. 
enamels were used extensively i n  water l i n e s  i n  many large scale  projects  
pa r t i cu la r ly  i n  the Far blest. 
f ree  service and the coal-tar enamels a re  v i r t u a l l y  uncbnged a f t e r  service 
of over 30 years. 
coai t a r  enamels. (2,3,4,5,6,7) 

I n  1913, an ea r ly  f o n  of coal-tar 

In  the 1 9 3 0 ' ~ ~  AWA type 

Tnese ins ta l la t ions  are s t i l l  g i v i w  trouble- 

Maany excellent general a r t i c l e s  have been presented on 

i n  the production of coal- tar  enamels, usually around 25 t o  30% of iner t ,  
f i n e  mineral f i l l e r s  are added t o  the p i t c h  t o  improve mechanical strength such 
as resistance t o  impact and resis tance t o  deformtion from s o i l  forces. 
a l so  help t o  reduce flow a t  high temperature and tendency t o  crack at low 
temperatures. 

F i l l e r s  

SPZC I X C A T I O R S  

m i c a l  specif icat ions f o r  various grades of coal tar enamels are shown 
i n  Table 1. These enamels differ  chiecly i n  the var ia t ions i n  atmospheric 
or  service temperature ranges they w i l l  withstand--eitner from crackirg at 
low t e q e r a t u r e s  o r  flow a t  defornation a t  high tenperatures. 

Unplasticized Enamel: A narrow range enaael - exposure range i s  30 t o  
12005'. This grade of enar,el i s  hard and h i g u y  
r e s i s t a n t  t o  defornation from s o i l  forces. It 
a lso  has very high resis tance t o  noisture and 
s o i l  chemicals. It i s  easy t o  heat and apply, 
and i s  best  sui ted f o r  "over the  ditch" appli- 
cation where it w i l l  not be subjected t o  extremes 
i n  atnospheric t e q e r a t u r e s  i n  s tor ing o r  rough 
handling i n  ship2ing. 

p a r t i a l l y  Plasticized: A modified grade t o  b e t t e r  withstand var ia t ions 
i n  t e q e r a t u r e s .  Zxposure range i s  0 t o  1 b o F .  
It i s  a good all-purpose enanel. It is  easy to 
apply and is sui tdole  f o r  e i t h e r  shop coating or 
over the d i t ch  application. 
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S PM: P I C A T I O N S  

Plasticized Enamels: A f u l l y  p las t ic ized  enamel with a wide exposure 
range of -20 t o  160~~. It i s  r e s i s t an t  t o  shock 
and deformation and is  l e s s  subject t o  domage i n  
handling. With wide exposure range, it can be 
stored f o r  long periods without damage t o  coating 
from extremes i n  temperatures. 

A f u l l  p las t ic ized  enamel with a wide range of -20 
t o  160%'. It i s  so f t e r  than Regular Grade and is  
more f l ex ib l e  and be t t e r  su i ted  f o r  la rge  diameter 
pipe. 
requirements of  AWGIA. 

might be encountered i n  storage of coated pipe. 

Regular Grade 

r 
I) 

AWWA Grade: 

It i s  spec i f ica l ly  designed t o  meet exacting 
It a l s o  f inds  application on 

gas a d  product l i n e s  where very low temperatures r- 
Hotline Grade: A fully plas t ic ized  enamel but higher i n  softening 

poin t  and harder so as t o  b e t t e r  withstand high 
temperature service. 
It is designed a d  recommended for:  

1. Gas pipelines, at the  discharge side of pumping 

Exposure range is  o t o  ISOOF. 

s ta t ions  where gas en ters  the  pipe at temperatures 
above 120OF. 

/ I  

P 2. W a r m  swampy areas, salt flats, desert  beds and 

3. Areas where backf i l l  and trenches a re  rough, f u l l  I 

other places where excessive s o i l  s t r e s s  i s  present. 

of stones and other objects which normally pene- 
t r a t e  so f t e r  coatings. 

4. Hot oil l i n e s  and l i n e s  encapsulating e l e c t r i c  
cables where temperatures are consistently high 
most of the  time, but do not exceed 180% or  200% 
fo r  short term exposure. 

,/ 

P R I M E R S  

8 Primers f o r  the  enamels must be capable of application by spraying, 
They must dry i n  a reasonalbe period of time and I 

I 

I 

ro l l ing ,  o r  brushing. 
they must give a strong bond with the  enamel. 

i n  making the  enamel, cu t  back with an aromatic solvent. 

oping a strong bond, have the  added advantage of very quick-drying proper- 
ties. 
coal-tar p i tch  based primers. 

I 

Usually the  primers cons is t  of a p i tch  base, similar t o  t h a t  used 

i 

There a re  ava i lab le  quick-drying primers tha t  i n  addition t o  devel- i 

These quick-drying primers a re  chemical as weell as conventional 

c 
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R E I N F O R C E M E N T  A N D  O U T E R  W R A P  

It i s  general coating pract ice  t o  pul l  a g lass  m a t  in to  t h e  hot 
enamel as  a reinforcement and t h e  outer  s ide of the  coating i s  protected 
with a tar saturated asbestos f e l t .  

The g lass  m a t  i s  composed of l i g h t  weight g lass  f ibers  randomly oriented. 
The sheet i s  very open and i s  e a s i l y  pulled in to  the  hot enamel. 
a c t s  as a reinforcement f o r  the  enamel coating and helps t o  r e s i s t  cracking 
i n  handling. 

This m a t  

The tar saturated asbestos f e l t  outer  wrap can b e  a standard weight 
of  approximately 15 l b s .  per 100 sq. ft. o r  a l i g h t  weight a t  9.0 l b s .  per 
100 sq. f t .  The standard weight has a higher t e n s i l e  strength than the  
l i g h t  weight and i s  the  preferred type.  
g l a s s  f iber  can be imbedded i n t o  t h e  asbestos f e l t  at spaced i n t e r v a l s  
(usually e') across the  sheet.  
t o  minimize damage when handling the  coal- tar  coated pipe as well  a s  t o  
protect  it from damage during the  back f i l l i n g  operation and from s o i l  
forces  i n  service.  

As a n  added strengthening agent 

The asbestos f e l t  outer wrap i s  intended 

A Kraft Wrapper i s  usually applied as a f inishing protective cover. 

A P P L I C A T I O N  

Coal tar enanel coatings a re  both mill and f i e l d  applied. 
f o r  enamel coatings systems from sinple s i n d e  enamel coat t o  multiple 
enanel coats with glass reinforcement and asbestos shields  are shown i n  
Table 2. 
used. 

Specifications 

The severi ty  of  service conditions determines the system t o  be 

* 

M I L L  A P P L I C A T I O N  

This appl icat ion may include i n t e r i o r  l i n i n g  i n  addi t ion t o  the  
ex ter ior  coating and wrapping. 

The pipe i s  sand or g r i t  b lasted t o  remove excess r u s t  and nill 
scale  and a coating of primer i s  applied. 

Usually i n  applyin& t h e  enamel the  pipe moves t h r u  the  coating 
equipment with a ro ta t ing  motion and the  hot enamel i s  flowed onto 
the  pipe. 
coating as well as t o  apply an outer protect ive wrap when applying the  
hot enamel. 

It i s  a l so  general p rac t ice  t o  p u l l  a g lass  wrap i n t o  t h e  

'? 
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applied by 
In te r ior  l i n i n g s  f o r  water l i n e s  axe centrifugally,flowing hot 

enamel in to  the  pipe while it i s  ro t a t ing  a t  a speed of about 900 
l i n e a l  f t .  per  minute. 

F I E L D  A P P L I C A T I O N  

I n  F ie ld  Application, the coating is  applied with specialized 
equipment that r ides  on the pipe. Tae pipe i s  brought t o  the r igh t  of 
way and "strung" i n  place; the welders theri weld the pipe sections to- 
Gether; tile cleaning uni t  consisting of rotat ing wire brushes re- 
nova m i l l  scale  and rust jus t  p r io r  t o  appl icat ion 02 the  primer. 
Following the p r ine r  u n i t  i s  a similar uni t  where the hot melted coating is  
applied t o  the pipe with a glass wrap and a protective outer wrap i s  
applied with the  same equipment. 

i. 

The protected pipe i s  then instal led '  
by lowering in to  the ditch.  / I  

M O I S T U R E  A B S O R P T I O N  

Minimum moisture absorption i s  the  most important single prop- 
e r t y  that a good coating must have. 
along with high e l e c t r i c a l  res i s t iv i ty .  
water, it does not become e l e c t r i c a l l y  conductive; and therefore, cost  
of current t o  pro tec t  the pipe cathodicnlly i s  reasonably low. 
moisture absorption i s  necessary i n  order t o  have a continuous strong 
bond. 
between enamel and primqr, the bond is destroyed. 
absorption i s  also tiedA%th resistance t o  so i l  chemicals. 
chemicals a r e  water-borne and w i l l  never do any damage unless they pene- 
t r a t e  t h e  coating, and t h i s  will only be the  type of coating which 

14iniun.u moisture absorption goes 
If a coating does not absorb 

IJtLnimum 

If a coating absorbs water, and t h i s  water gets  t o  the interface 
Minimum moisture 

These soil 
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w i l l  absorb water. 

Water absorption of coal- tar  enamels i s  extrcnely low. U C E  Comit tee  
T-6A on Tinerrnoplastic Coal T a r  Ease Linings reports  t h a t  a f t e r  6 years 
imcrs ion ,  coal-tar enamels, a t  approximately 100 m i l s  thickness, show an 
absorption of only 1.7 t o  2.3 gms. per square foot  or  0.5 t o  0.6$ by 
weight. 

Mater absorption t e s t s  a t  Allied Cnemical f o r  a 2-year i m e r s i o n  
period show 1.4 gms. per  sq. ft. f o r  unplasticized enamel and 3.0 @IS. f o r  
plast ic ized enamel. It v i11  be noted 
t h a t  tine absorption curve is  l e v e l l i q  out as  t h e  time of the t e s t  progresses. 
These t e s t s  were made using 316 s ta in less  s t e e l  p la tes  which were coated 
by dipping i n  hot enamel. 

Test r e s u l t s  a re  shown i n  Figure 3. 

High moisture absorption i n  time r e s u l t s  i n  t h e  coatinz becoming 
e l e c t r i c a l l y  conductive, giving r i s e  t o  high current consumption and high 
cost f o r  catinodic protection. 
i n  c o q l e t e  chemical degradation. 
i n  coaplete loss  of  bond t o  t h e  pipe. 

This high moisture a b s o q t i o n  i n  time resu l t s  
The hish nois ture  absorption a l so  r e s u l t s  

D r .  J. 0. l iarr is  of Kansas Sta te  University dete,-mined ac tua l  water 
content by t h e  Dean Stark Method on sanples of coal-tar and as?halt  enamels 
removed from ac t ive  buried pipe l i n e s  a f t e r  up t o  29 years service.  ( 9 )  
Analyses of a chart  presented i n  D r .  Harr is '  Gaper shows t h a t  f o r  28 
c o d - t a r  enawls  i n  the  t e s t ,  service varied f r o 3  3 t o  29 years with an 
average of 14.1 years service.  
coal-tar enamels was 0.35. 
fron 7 t o  26 years i n  service with a n  average of 13.7 years. 
content of the  asphalt  enanels varied from 3 t o  1s with an average of 
12.4$. 

The ma>;im;un moisture conteat of all 
The 19 asphalt  enamels i n  t h e  test  varied 

The noisture 

D r .  Barr is '  work c lear ly  shows t h e  necessi ty  for  long-term water 
absorption t e s t s  f o r  r e l i a b l e  evaluation of pipe coatings. 

Hizh e l e c t r i c a l  res is tance i s  necessa-y i n  t h e  coating so t h a t  
t'nere w i l l  be a nininum anount of current required f o r  cathodic protec- 
t ion .  Furthermore, this high e l e c t r i c a l  res is tance nust be not only 
hizh i n i t i a l l y ,  but nust  renain high through years of service.  Most 
corrosion ercineers and Fi'oeline operators f e e l  That a good coating 
tes te6  when it i s  f i rs t  ins ta l led  i n  t h e  c rowd shwdd t e s t  f ron  4 t o  
2 megohm per square foot.  
loss of r e s i s t i v i t y  due t o  da--e i n  h a n d l i x  pr ior  t o  layinc t n e  pipe, 
zo is ture  absorption i n  storage pr ior  t o  bur ia l ,  and t o  damage f r o n  bur ia l  
operations and backf i l l ins .  In  an excellent a r t i c l e ,  the  IDEE Guide for  
Selecting Coatinzs f o r  ?ipes of P i p e - m e  Cable Systems (10) a coingarison 
i s  rads  of bituninous coatin;s f o r  pipe cable s y s t m s .  Eleinforced Coal- 
Tar " L e l ,  liot-Line Grade, i s  rated a t  1 rneG0.m per square foot  when in-  
s ta l led  and s t i l l  1 necohn a f t e r  5 years i n  wet s o i l .  Reinforced asphalt  
e n a e l  i s  rated a t  1 me2o'"T" when ins ta l led  and 0.1 megoim a f t e r  5 years 
i n  wet s o i l .  
0.1 megohm a f t e r  5 years i n  wet s o i l .  I n  terms of current requirements 

A generous allovance is w d e  here f o r  some 

Asphalt nas t ic  i s  rated a t  10 megohm when ins ta l led  but 
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f o r  cnt'ncdic protect ion-- t i is  would mean t h a t  f o r  a mile of 8" pipe, 
3 millizm>s would be required i n i t i a l l y  and asfter 5 years of service,  
coal t a r  coated pi?e would s t i l l  r e q d r e  only t h e  same current. 
asphal t  coatings would require 30 milliamps a f t c r  5 years service.  

The 

(10, 11, 12).  

I n  our own laboratory work, specimens of coated s t e e l  a r e  very 
c a r e f d i y  pre-pared and a r e  of the proper and specified f i lm thickness. 
There a r e  no t h i n  spots  where f e l t s  or g lass  cut i n t o  t h e  coati%, no 
d e z c e  from handling or i n s t a l l a t i o n  i n  t h e  ground, and t rue  r e s i s t i v i t y  
of the  coating i t s e l f  a r e  dcternined. 
r e s i s t i v i t i e s  a re  consequently f a r  higher than a re  obtained i n  a comer- 
c ia1  pipe i n s t a l l a t i o n .  

s e r i e s  a nunber of enamels were tes ted  a t  agproximately 3/32 of  an inch 
thickness of coating. 
Sodium Chloride solution. I n i t i a l l y  a l l  enamels tes ted  well over 1,000 
mego& per square foot .  Results on coal-tar enamel show very high elec- 
t r i c a l  resistance after t h e  one year immersion period. Test results a re  
shoim i n  Table 3. 

I n  t h i s  t f l e  of t e s t ,  i n i t i a l  

Two ser ies  of r e s t s  were run i n  Allied's  laborator ies .  I n  the f i r s t  

The enamels were immersed f o r  one year i n  N/10 

I n  another s e r i e s  of t e s t s  i n  which coal-tar enamels of 2/32 of 
an inch tinickness were subjected t o  10 years of continuous ircmersion i n  a 
5$ sodium chloride solut ion,  r e s i s t i v i t y  was more than 50 megohms per 
square foot.  s 

Since t h e  r e s i s t i v i t y  of coal-tar enamels i s  extremely high, and 
remains at t h i s  high value i f  t h e  coating i s  not dis tor ted or damaged, 
it i s  the  imperfections i n  t h e  coating and t h e  r e s i s t i v i t y  of t h e  s o i l  
water contained i n  t h e s e  imperfections t h a t  control t h e  magnitude of the  
coating resis tance that w i l l  be  measured i n  the  f i e l d .  

' 

CONTINUOUS STRONG BOND 

This is  a corol lary of the cheniical iner tness  of coal tar  pitch.  
Coal t a r  pi tch shows extremely low moisture absorption, i s  highly 
r e s i s t a n t  t o  b a c t e r i a l  deter iorat ion,  and highly res i s tan t  t o  s o i l  
chemicals. As a r e s u l t ,  t h e  coating remains prac t ica l ly  unchanged 
through years of service.  
t h e  pipe and t h e  bond remains firm and strong throughout long years of 
b u r i a l .  Coal t a r  coated pipelines 
i n  service f o r  20-30 years and more and we f ind  t h e  coating u n w e d  a d  
t h e  bond strong. The coal t a r  coating must be laboriously removed and 
chipped off with a hammer and scrappers. 

No moisture can get  throu&h the  coating t o  

have been dug up a f t e r  being 

A Southern Natural Gas l i n e  recently dug up and cleaned a t  the  
Harvey, Louisiana, yard of t h e  Shamrock Pipe Coating Company is a 
t y p i c a l  example of coal  t a r  coating which was prac t ica l ly  unchanged 
a f t e r  35 years burial. When t h e  enamel was chipped off  t h i s  pipe, t h e  
perfect  bond was shown by t h e  f a c t  that, when t h e  coating was removed, 
t h e  or iginal  m i l l  markings on t h e  s t e e l  pipe were c lear ly  shown. 



RESISTANCE TO S O I L  C€EMICALS 

Coal tar  p i tch  is  almost completely i n e r t  t o  moisture and s o i l  
chemicals. Coal t a r  coatings and coal t a r  p i tch  used as pipe coatinss 
and for  waterproofing have been dug u? a f t e r  20-30 and 50 years of service 
underground. Coal t a r  pi tch 
does not absorb any appreciable water and i s  not affected t o  any appreciable 
extent by so i l  bacter ia .  

They were found t o  be prac t ica l ly  unchanged. 

The chemical s t a b i l i t y  of coal tar  p i t c h  i s  due t o  i t s  aromatic 
character. 
r ing.  It i s  a chemical s t ruc ture  of great  s t rength and s t a b i l i t y .  
t h e  symmetrical benzene ring, t h r e e  s ing le  bonds and three  double bonds 
resonate between the  carbon atoms. These s t ructures  are  cal led “aromatic 
rings“, and the pawerful inter-atomic forces holding them together  account 
f o r  the high s t a b i l i t y  of coal  tar compounds. I n  t h e  or ig ina l  f o r m t i o n  
of coal these benzene rings were chemicals united t o  make large,  complex 
aromatic molecules. In the  aromatic molecules comprisinz coal  tar ,  t h e  
chemically i n e r t  carbon atoms outnumber hydrogen atoms two t o  one. It 
i s  the  hiEh aromatic content of coal t a r  - over 9C$ - t h a t  gives it 
grea t  s t rength and resis tance t o  a t tack  by water or oxygen. 
compounds, as a c lass  of chemicals, have a markedly lower degree of water 
so lubi l i ty  and a f f i n i t y  f o r  water than a l ipha t ic  compounds. 

Tine molecular un i t  of aromatic compounds i s  t h e  benzene 
I n  

Aromatic 

RESISTAKCE TO SOLVE” ACTION 

Coal tar  enamels a r e  subs tan t ia l ly  insoluble  i n  petroleum products. 
For o i l  product l ines ,  this is  an important property. I n  t h e  event of 
a leak i n  an o i l  l i n e ,  the  inso lubi l i ty  of t h e  coal t a r  enamel coating 
w i l l  assure minimum damage t o  the coated pipe. 
pipel ine or  coated underground s t e e l  s t ruc ture  t h a t  i s  i n  contact with 
s o i l  contaminated w i t h  petroleum products. A nearby foreign pipel ine carrying 
crude o r  refined petroleum products can contaminate s o i l  near a well- 
coated l i n e .  

This also appl ies  t o  any 

RESISTANCE TO SOIL STRESS AND ICEXZQXCAL DANAGE 

Pipe coatings nust withstand a reasonzble amount of mechanical 
abuse. If t h e  proper grade of coal t a r  enamel is  used f o r  the-  conditions 
t o  which it m u s t  be exzosed both p r i o r  t o  b u r i a l  and a f i e r  b u r i a l ;  and if 
it i s  used i n  accordance with manufacturer’s instruct ions;  and if it is 
used along with recannended shielZing and a l s o  reinforcing where it i s  
so specified; then coal  t a r  enamels w i l l  not  be d is tor ted  o r  damaged and 
t h e  or ig ina l  coating thickness w i l l  be maintained, and t h e  good service 
expected of a coal  tar coating will be obtained. 



, 
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Bacteria can feed on many hydrocarbon m t e r i a l s ,  bu t  coal-tar 
coatings show no u t i l i z a t i o n  by bac ter ia .  Coal-tar enamel i s  i n e r t  
t o  fungus a t tack .  (13, 14). 

"Cold ELOW of Pipe Coating Bitumens" 
Charles E. Lee 
Pac i f ic  Coast Gas Association, March, 1952 

"Contract coatings" 
W. F. Fair ,  Jr. 
Proceedings of Seventh Annual Appalachian 
Underground Corrosion Short Course (1962) 

(1) 

(2) 

(3)  

(4) 

(5) 

'!General Acceptance of S tee l  Pipe and Commercial 
Protective Coating for Same'' 
0. W. Johnson 
Proceedings of Seventh Annual Appalachian 
Underground Corrosion Short Course (1962) 

"Coal T a r  Enamels and Paints" 
Olin I). G r d f  
Proceedings of t h e  F i f th  Annual Appalachian 
Underground Short Course (1960) 

"Properties, Specifications,  Tests and Recommendations 
f o r  Coal T a r  Coatings" 
Par t  1 - H o t  Applied Coatings 
W. F. Fair ,  Jr. 
Corrosion, November, 1956 

Coal Tar Coatings : Why-When-How 
Russell C. Stromquist 
Proceedings of Eighth Annual Appalachian 
Underground Corrosion Short Course (1963) 

"Coal T a r  Coatings for Protection of 
Underground Structures" 
Norman T. Shide ler  
Corrosion, June 1957 

Report on Thennoplastic Coal T a r  Base Linings, NACE 
Committee T-6A, Corrosion, July, 1958 

"Bacterial  A c t i v i t y  a t  the Bottom of Back-filled 
Pipe Line Ditches" 
John 0. H a r r i s  
Corrosion, M=&, 1960 

' I  
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'#Guide for  Selecting Coatings f o r  Pipes of PipeType 
Cable Systems" 
AIEE Paper No. 64-24, 1964 
Prepared by Task Group on Pipe Coatings, 
F. E. Kukaan, Chairman 

Corrosion Protection of Natural  Gas Main i n  
Greater Nev York 
F. E. Kulman 
Corrosion Conference, A.G.A., Apri l  1952 

"P ipd ine  Coatings" 
N.K. Senatoroff 
Western Division Conference, Canadian Region 
N.A.C.E. February 1961 

"Pipeline Protective Coating Platerials as Growth 
Substrates for  S o i l  Microorganisms" 
D r .  John 0. Harris 
Transactions of the  Kansas Academy of Science 
Volume 62, No. 1, 1959 

'%Iicrobiological Deterioration of Buried Pipe and 
Cable coatings" 
F. E. Kuknan 
Corrosion, May, 1958 



T E S T S  

1 J 

Penetration: ~ ASTM D 5 
77 F-100 gms-5 sec 1 0 - 2  2 - 7  5-10 10-20 0 - 5  
115 F-50 gmr-5 sec i 1 - 8  10-25 15-25 15-55 5-15 

Filler Cash) % ' ASTM D 271 22 - 32 22 - 32 22 - 32 25 - 35 22 - 32 
SpecificGmvity,77F:iASTM D 71 1 1.40- 1.60 1 1.40- 1.60 1.40- 160 1.40- 1.60 1.40-1.60 

Softening Point, r R B, F. 

- 1  54- 

PLASTICIZED 
M ET H 0 D I PLAfllClZEq PlAmClZED Regular I AW WA I Hotline I 
ASTM 036 I 185-195 1 195-205 I 220-230 1 220min. 1250min. I 

PERFORMANCE fEIT! 

10,000 volts, 
low amperage, 
2/32"coating tkns. 

Application Temp 
(approx.) F 

AWWAC203/ 5hrsb 
120 F 

AWWA C 203 zpF 63 
AWWAC203/ 80-12OF 
v 

AWWAC2031 no 

1 400 

5 hrs@ 24 hrs@ 24 hrs@ 5 hrs@ b",' 1160F 1160F 1 r:F 1 
5 hrs@ 6hrs@ 6hrs@ 6hrs@ 

-2OF -2OF 

80-140 F 80-160F 80-16oF 80-180 F 

sparks sparks sparks sparks $1 
SYSTEMS 

Single Coat 
Single Wrap 
Single Coat 
Single Wrap 
Single Coat 
Double Wrap 

Double Coat 
Double Wrap 

Double Coat 
Triple Wrap 

/ / /  

I l l  

0 

0 

0 .  

0 . .  

Normal Underground 
Environment 

0 Normal Underground Environment -~ 

Normal Underground 
Environment 
Severe Underground 
Environment - rocky  
terrain, corrosve soils, 
submarine hes,  etc. 
Severest Corrosive 

river wrmsings, etc 

0 

0 0 Envimnment;suchas 

. .. ., .. , 

i 
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ELECTRICAL RESISTIVITY OF 
SPECIMENS OF ENAMELS 
imersed in N/10 Sodium Chloride 
solution Wheatstone Bridge, 100 V 

ENAMEL 

Av. o f  5 Asphalt Enamels 
Un-plastioized Coal Tar 
Partially Plasticized Coal Tar 
Plasticized Coal Tar, Regular Gmde 
Plasticized Coal Tar, Hotline Gmde 
Plasticized Coal Tar, AWWA Gmde 

IESISTIVITY IN MEGOHMS/SQ..FT. 
30 DAYS 1 YEAR 

82,000 less than 0.6 
200,000 over 200,000 

Rate of Deformation 
0.1 MM per Day 

20,000 
6,000 
8,000 
1,600 

7 - 6 

RHEOLOGICAL 
DIAGRAM FROM 
BLUNT ROD 4 

D E FO RM AT1 0 N 
Est  Values 
a t  7 7 O f  1 

PRESS U RE 3 

2 

2,100 
1,300 
1,900 
300 

I I I I 

5 10 15 20 25 
Stress - Lbs. per Sq. In. 

- A  
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I 

Rate of DeFbrmation 
0.1 MN - 

RH EO LOG I CAL 
DIAGRAM FROM 
BLUNT ROD 
PRESSURE 
DEFORMATION 

kst Values 
at 115OF 

3er Hr: 

5 IO 15 20 25 
Stress - Lbs. per Sq. In. 

WATER ABSORPTION 
~bsorption COAL-TAR ENAMELS 
GMS persq.ft. 

3 I 

PI-ASTIC ZED EhAM 
2 

1=B-'-- 1 

P 

0 2 4 6 8 10 12 14 16 18 20 22 24 
Immersion Time - Months 



Enbridge Line 5 Resolutions adopted as of 

April 6, 2016

GOVERNMENTAL UNITS 

Counties 

Alcona 

Alger 
Antrim 

Cheboygan 
Chippewa 

Emmet 
Genesee 

Grand Traverse 
Ingham 
Iosco 

Presque Isle 

Wayne 

Cities/Villages 

Charlevoix 

Cheboygan 
East Jordan 
Mackinac Island 
Mackinaw City 
Petoskey 
Rogers City 
Traverse City 

Townships 

Alpena 
Beaugrand 
Bois Blanc Island 
Charlevoix 
Clark 
Krakow 
Mentor 
Moran 
Munising 
Presque Isle 
Tuscarora 
West Bloomfield 

INDIGENOUS NATIONS 

Bay Mills Indian Community 

Chippewa Ottawa Resource Authority (CORA) 
Grand Traverse Band of Ottawa and Chippewa Indians 
Little River Bay Band of Ottawa Indians 
Little Traverse Bay Bands of Odawa Indians 
Nottawaseppi Huron Band of the Potawatomi Indians 

Sault Ste. Marie Tribe of Chippewa Indians 

OTHER 

Les Cheneaux Watershed Council (LCWC) 

To look at actual resolution language and for updated lists, please visit: 

http://www.oilandwaterdontmix.org/municipal_resolutions 
http://www.oilandwaterdontmix.org/tribal_supporters 

APPENDIX 5
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APPENDIX 6: Unsupported Span Data from Enbridge's November 19, 2014

 Letter and Attachment to Attorney General and DEQ Director

East Span West Span

Southern Exposure 

Point

2014 

Length

45.79740

051N, 

84.76828

612W

2014 

Length

45.79570

801 N, 

84.77389

377 W

1 E-75 0 W-01-A 66

2 50 59

3 70 21

4 47 71

5 28 0

6 30 12

7 49 42

8 44 53

9 37 12

10 54 40

11 38 32

12 48 47

13 44 51

14 28 48

15 58 56

16 61 35

17 31 55

18 63 28

19 37 54

20 38 51

21 63 40

22 59 37

23 38 0

24 36 8

25 36 42

26 56 55

27 50 62

28 36 24

29 58 22

30 53 12

31 21 70

32 43 49

33 6 36

34 40 30

35 47 51

36 67 0

37 22 54

38 36 0

39 63 54

40 22 6

41 60 65



42 46 59

43 58 35

44 28 0

45 45 38

46 56 51

47 39 54

48 46 25

49 71 26

50 45 64

51 28 38

52 55 43

53 60 35

54 14 37

55 0 55

56 52 27

57 22 61

58 72 24

59 52 59

60 44 45

61 46 37

62 46 48

63 57 69

64 33 64

65 44 65

66 60 71

67 10 67

68 8 35

69 51 54

70 42 41

71 45 156

72 67 58

73 23 24

74 62 20

75 57 50

76 63 54

77 46 63

78 70 59

79 57 69

80 29 26

81 39 47

82 21 35

83 49 64

84 70 11

85 7 66

86 53 62

87 0 26



88 23 55

89 60 57

90 58 47

91 24 35

92 22 61

93 15 54

94 17 61

95 38 57

96 42 0

97 28 56

98 50 51

99 58 43

100 69 40

101 58 0

102 18 36

103 35 53

104 47 41

105 65 56

106 34 62

107 29 70

108 58 35

109 57 56

110 51 50

111 52 33

112 27 0

113 53 27

114 59 45

115 43 44

116 48 54

117 17 53

118 59 50

119 19 26

120 27 18

121 55 29

122 67 45

123 52 41

124 52 50

125 62 43

126 61

127 Northern Exposure Point 0 45.82672766 N, 84.75706154 W0

Total Supported Length (feet) 5464 5401

Total Supported Length (miles) 1.03 1.02

Total Unburied Length (miles) 2.1 2.3
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APPENDIX 9: ADDITIONAL INFORMATION ON EASEMENT VIOLATIONS 

Section 3. Additional Information about the Pipeline Wall Thickness Requirement

This revelation of “mill anomalies” is sufficient information on which to form a reasonable belief 
that the pipe used to construct the Straits sections of Line 5 did not comply with API 5L when the 
line was constructed and that it is not in compliance with the current version of API 5L.  It has not 
been possible to secure a historical copy of API 5L from 1948, however, the two following sections 
of API 5L (2004) are believed to be the same as would be found in the 1948 version.  The term “mill 
anomalies” does not appear in API 5L or other applicable standards, so the statement made by 
Enbridge about dimensional variances in the pipe used in the Straits sections of Line 5 cannot be 
directly interpreted. 

The following sections are from API 5L (2004) describing standards for pipe dimensions and defects. 

7 Dimensions, Weights, Lengths, Defects, and End Finishes 

7.3 WALL THICKNESS

Each length of pipe shall be measured for conformance to the specified wall thickness 
requirements. The wall thickness at any location shall be within the tolerances specified in 
Table 9, except that the weld area shall not be limited by the plus tolerance. 

7.8.14 Other Defects 
Any OD or ID surface imperfection that has a depth greater than 12.5% of the specified 
wall thickness shall be considered a defect. 

Enbridge’s admission that the pipe used to construct the Straits sections of Line 5 is inconsistent 
with the language used in API 5L.  This raises the possibility that this pipe did not in fact meet the 
specifications set forth in the 1953 Easement and the 1953 MPSC Order.  It also appears that Line 5 
may not be consistent with API Standard 1104 (1999) “Welding of pipelines and Related Facilities.” a 
version of which was in place when Line 5 was constructed.  This standard states: 

7  Design and Preparation of a Joint for Production Welding 

7.2 ALIGNMENT 
The alignment of abutting ends shall minimize the offset between surfaces. For pipe ends of 
the same nominal thickness, the offset should not exceed 1/8 in. (3 mm). Larger variations 



are permissible provided the variation is caused by variations of the pipe end dimensions 
within the pipe purchase specification tolerances, and such variations have been distributed 
essentially uniformly around the circumference of the pipe. 

Section 4. Additional Information about the Pipeline Slats and Exterior Coating 
Requirements  

Section A (9) of the Easement requires: “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.”  An examination of external coating requirements on the Straits sections of 
Line 5, however, reveals inconsistencies in the related 1953 MPSC Order, the related engineering 
report, and the 2014 Enbridge report.  While the Easement identifies asphalt primer, the MPSC 
order states coal tar,49 the engineering report states asphalt primer50 and the 2014 Enbridge ORP 
report51 states it could be either an extract of coal tar or asphalt.52      
To determine whether the actual coating on Line 5 is consistent with the easement requirements, it is 
useful to consider a reference from the period when Line 5 was constructed.  Exhibit 453 provides a 
thorough explanation of typical field pipeline coating best practices as of 1964: 

In Field Application, the coating is applied with specialized equipment that rides on the pipe. 
The pipe is brought to the right of way and "strung" in place; the welders then weld the pipe 
sections together; tile cleaning unit consisting of rotating wire brushes remove mill scale and 
rust just prior to application of the primer. Following the primer unit is a similar unit where 
the hot melted coating is applied to the pipe with a glass wrap and a protective outer wrap is 
applied with the same equipment.  The protected pipe is then installed by lowering into the 
ditch.  

This description of the coating technology used on the Straits sections of Line 5 is consistent with 
photographs showing the equipment used to clean and wrap the pipe before it was strung across the 
Straits.  Photos D and E respectively show the pipe cleaning machine and the pipe wrapping machine 
used. 

49 See Appendix 2.  The Easement language is inconsistent with the 1953 MPSC Order allowing construction of 
Line 5 by Enbridge’s predecessor, the Lakehead Pipe Line Company, which states: “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.” 
50 See Appendix 3.  The Engineering and Construction Considerations for Line 5 articulate these exterior 
coating system requirements in greater detail, and are not consistent with either the Easement or the MPSC 
Order: “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.” 
51 Enbridge’s description of the corrosion protective coating system of the Straits sections of Line 5 provides a 
fourth description that is inconsistent with the other three: “The external coatings on Line 5 is still today 
recognized as being one of the most successful coating systems applied on pipelines worldwide. The particular 
material, an extract of coal or asphalt, is highly impermeable to water and is reinforced with a fiber wrapping 
for added strength.” Enbridge 2014 ORP at 12. 
52 It should be noted that coal tar is a product of the destructive distillation of coal while asphalt primer is a 
petroleum product diluted with a petroleum solvent.   
53 See Appendix 4: J. J. McManus, W. L. Pemie, and A. Davies, “HOT APPLIED COAL TAR COATINGS,” 
Allied Chemical Corporation, Plastics Division, Morristown, N. J., Engineering Experiment Station Bulletin 72 
(1964): p. 144. https://web.anl.gov/PCS/acsfuel/.preprint%20archive/Files/09_4_ATLANTIC%20CITY_09-
65_0144.pdf  

https://web.anl.gov/PCS/acsfuel/.preprint%20archive/Files/09_4_ATLANTIC%20CITY_09-65_0144.pdf
https://web.anl.gov/PCS/acsfuel/.preprint%20archive/Files/09_4_ATLANTIC%20CITY_09-65_0144.pdf


Photo D Trudgen Photo of Pipe Cleaning Machine 00010370013.tif 

Photo E Trudgen Photo of Pipe Wrapping Machine 00010370012.tif 

The machine shown in Photo D uses rotating wire brushes to remove mill scale and rust from 
welded pipeline stings and the machine shown in Photo E appears prepared to wrap the pipe with 
two layers of a fabric material followed by what appears to be a paper protective layer.  This 
equipment and other details are exactly like that described in Appendix 4 leading to the conclusion 
that the Straits sections of Line 5 utilized a coal tar matrix in a glass fiber protected by an outer wrap 
of paper.  This conclusion is not consistent with the language used in either the Easement or 
Appendix 3 but is consistent with the language used in the 1953 MPSC Order. 

Photo F is an enlarged detail from Photo E, featuring a freshly wrapped piece of pipe covered with 
rust that was not removed by the pipe cleaning machine.  This would not have been considered good 



practice at the time as noted in Exhibit 4 and applying the coating over rusted pipe would enhance 
the probability of external corrosion.  The body evidence presented above suggests that the coating 
system applied to the exterior of the Straits sections of Line 5 is not consistent with both the letter 
and the intent of the Easement.  

Photo F Detail from Trudgen Photo of Pipe Wrapping Machine 00010370012.tif 

Section 4. Additional Photographic Evidence about the Pipeline Slats Requirements 

Photo G Postcard of Line 5 Installation Violating Slats Requirement around Entire Pipeline 
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