0il & Water Don’t Mix
Keep 0Oil Out of the Great Lakes

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 a/ways 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-FL.OW-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
Hasement 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:

Standard of Care as a Reasonably Prudent Person (Section A)

Indemnity Provision (Section J)

Pipeline Wall Thickness Provision (Section A (11))

Pipeline Exterior Slats and Coating Requirements (Section A (9))

Pipeline Minimum Curvature Requirement (Section A (4))

Maximum Unsupported Span Provision (Section A (10))

Federal Violation of Emergency Oil Spill Response Plan (Section A)

State Violation under the Michigan Environmental Protection Action (Section A)
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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 Bellty, Director, Article 32.0rg

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 and Ann Rogers, Co-Chairs, Northern Michigan Environmental Action Council
(NMEAC)

Karen Martin, Founder, Straits Area of Concerned Citizens for Peace, Justice, and the Environment

(SACCPJE)

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.o0rg

Horst Schmidt, President, Upper Peninsula Environmental Coalition (UPEC)
Bill Henne, Chair, Water Air Team Chatlevoix (WATCH)

Rachel Hood, Executive Director, West Michigan Environmental Action Coalition
(WMEAC)
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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 |.M. Brader

Enclosures.



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 11 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.

L. 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:

Standard of Care as a Reasonably Prudent Person (Section A)

Indemnity Provision (Section J)

Pipeline Wall Thickness Provision (Section A (11))

Pipeline Exterior Slats and Coating Requirements (Section A (9))

Pipeline Minimum Curvature Requirement (Section A (4))

Maximum Unsupported Span Provision (Section A (10))

Federal Violation of Emergency Oil Spill Response Plan (Section A)

State Violation under the Michigan Environmental Protection Action (Section A)
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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.



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 cate” 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.”? The State of Michigan acknowledges that Enbridge’s positions with
respect to operation of Line 5 are not reasonable.? 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.”* 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;>

(2) misrepresenting information about the condition of these aging pipelines (ranging from
“excellent” 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

#Task Force Report at p. 47.

5 Letter from Attorney General to Enbrldge (Cynthla Hansen) (March 11 , 2010).

3754262 1030775807 1458864290

¢ 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.”
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Section | (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.’”” 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 system® — is necessary and raises serious doubt as to the sufficiency of the protection offered
by the 1953 Easement. Liability coverage in the 21t 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. Itis 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”) Otrder by reference, this specification translates into 0.812 pipeline wall thickness or
schedule 60 seamless pipe (see Appendix 2).2

This Easement engineering provision is critical because failure of corrosion and materials, welds, and
equipment are the top causes for pipeline ruptures.!0 In 2014, Enbridge’s first publicly available
document on Line 5, the Operational Reliability Plan (“ORP”),!! 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

7Task Force Report at p.46.

8 1d.

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 5L.X.

10 According to PHMSA; See http://smartpig.pstrust.org/tag/incidents/.

1 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
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and in one seven-inch-long spot had lost 26 percent of its wall thickness to cotrosion.!? 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.”’3

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 Fast 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.'4

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.”> 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 Otzder 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 tesults: Metal loss/corrosion http://www.enbridge.com/Projects-and-

Infrastructure/Public-Awareness/Line-5-Michigan /Safeguarding-the-Great-Takes/Inspections/Inline-

inspection-results/Results-metal-loss-cottrosion.aspx
13 Enbridge website: http://www.enbridge.com/Projects-and-Infrastructure/Public-Awareness/Line-5-

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 ine- S#Stream 0 [ernphases added)].

15> Enbridge website: http:
Michigan/Safeguarding-the- Great Lakes/Inspections/Inline-inspection-results /Results-metal-loss-

corroslon.as[gx
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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 (17 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 17 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.”'” 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.

R

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.”
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Photograph A shows pipe strings being prepared according to the terms of the Easement by
wrapping the full circumference of the pipe with 17 x 4” wooden slats. However, additional
photographs of the pipeline during the actual construction and installation in 1953 (see below) reveal
that the wooden 17 x 4” slats were not propetly 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.!

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.

Calculation of Radius of Curvature During Line 5 Straits Pipelaying Operation

Image, Bruce Trugen 000010370007.tif Taken summer, 1953

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,”"?
applied for a joint DEQ and U.S. Army Corps of Engineers permit under the Great Lakes
Submerged Lands Act (“GLSLA”)2 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.”’?! 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.??

In 2014, Enbridge admitted?® 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.”’2*

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.”?> 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 ¢f 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.”
2 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.
% Task Force Report at p.44.
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Line 5 without support.?® 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.?’” 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 QOil 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 Requitements under the OPA/CWA

In the aftermath of the Exxon Va/dez 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.?® On February 22,
2016, National Wildlife Federation (“NWFE”) 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)(IY)), § 4202(b)(4)(B) (providing that § 311(j)(5)
requires offshore facilities, among others, to prepare a spill response plan), 104 Stat. 484 (1990).

13



that run in, on, or under inland navigable waters.?” 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 530 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”)3! 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 MEPA3 as the State’s response to the constitutional
mandate under Article 4, § 52.3* MEPA expressly prohibits any private or public conduct that is

233 US.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 NWI’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” 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.”3¢

MEPA requires State agencies, in the exercise of their regulatory authority and powers,’ 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.?® 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.? 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.#! 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.”

3 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 . Mason
Co Drain Comm’r, 393 Mich 294, 304; 224 NW2d 883 (1975); W. Rodgers, Environmental Law § 2.16 at 184
(1977).
3 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 Conncil 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); 1V anderkloot, 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 1d. 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).
#“33US.C. §1321G)(5) ().
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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.*? 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.*3

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 petiod, 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.
 EB.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.

II1. 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,*
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.#> 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.4¢ 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.#’

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,

4 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.

4 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 Pegple 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.*® 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 51is 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.

4 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); I/inois Central R. R.,
146 US at 453-459.
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APPENDIX 1

STRAITS OF MACKINAC PIPE LINE EASEMENT
CONSERVATION COMMISSION OF THE STATE OF MICHIGAW
TO

LAKEHEAD PIPE LINE COMPANY, INC.

THIS HASEMENT, executed this twenty-third day of April, A. D. 1953, by
the State of Michigan by the Conservabtion Commission, by Wayland Osgoed, Depuby
Director, acting under and pursuant to a resolubion adopted by the Conservation
Commission at its meeting held on February 13, 1953, and by virtue of the author-
ity conferred by Act No. 10, P. A. 1953, hereinafter referred %o as Grantor, fo
Lakehead Pipe Line Company, Inc., a Delawavre corporation, of 510 Z22nd Avenue

Past, Superior, Wisconsin, herainafter refsrred to as CGrantee,

—rr e RS deant AR A wm CED e G

WHEREAS, application has been made by Grantee for an easement aubhor-
izing it to construct, lay and maintain pipe lines over, through, under and
upon certain lake bottom lands belenging to the State of Michigan, =nd under
the jurisdiection of the Department of Conservation, located in the Straits of
Mackinac, Michigan, for the purpose of transporting petroleum and other pro-

ducts; and

YHERMAS, the Congervation Commission is of the opinion that the pro-
posed pipe line system will be of benefit to all of the psople of the State

of Michigan ard in furtherance of the public welfare; and

WEERTAS, the Conservation Commission duly considered the applice-
tion of Grantee and at its meebing held on the 13th day of February. A. D.

1953; approved the conveyance of an easement.




NOW, THEREFORE, for and in consideration of the sum of Two

Thousand Four Hundred Fifty Dollars ($2,450.00), the receipt of which id
hersby acknowledged, and for and in consideration of the undertakings of
Graentee and subjest to the terms and condltions sebt forth herein, Grantor
hereby conveys and quit claims, without warranty express or implied, fo
Grantee an easement to consgtrucht, lay, maintain, use and operate two (2)
pipe lines, one %o be located within each of the two parcels of bottom lands
hereinafter described, and each to consist of twenty inch (20") 0 D pipe,
htogether with anchors and other necessary appurbenances and fixturss, for
the purpose of transporting any material or subsbtance which can be conveyed
through a pipe line, over, through, under and upon the portion of the bottom
lands of the Straits of Mackinae in the State of Michigan, bSogether with the

right to enter upon said bottom lands, described as follows:

A1l botbtom lands of the Straits of Msckinac, in the State
of Michigan, lying within an area of f£ifty (50) feeb on
each side of the following two center lines:

(1) ZIagterly Center Line: Beginning at 2 point on the
northerly shore line of the Straits of Mackinac on a
vearing of South twenty-four degrees, no minubtes and thirty-
‘aix seconds Bast (S 24° 00 36" E) and disbant one thousand
seven handred and iwelve and eight-tenths feet (1,712.8%)
£rom United States Lake Survey Triangulation Station "Green'
(United States Loke Surveys Latitude 45° 50! 00%, Longitude
8 Ll 5BUY, ga3id point of beginning being the intersection
of the cenber line of a twenty inch (20") pipe line and the
gaid northerly shore line; thence, on a bearing of South
fourteen degress thirty-seven minutes and fourteen seconds
West (8§ 14° 271 14t ) a distance of ninebteen thousand one
mndred and forty-six snd no temths feet (19,146.0') to a
point on the southerly shore line of the Straits of Mackinac
which point is the intersection of the sald cenbter line of
the twenty inch (20") pipe line and the said southerly

ghore line; and is distant seven hundrsd and seventy-four
and seven tenths feet (774.7!') and on a bearing of South
thirty-six degrees, aighteen minubtes and forty-{ive seconds
West (S5 36° 18! 45" W) from United States Leke Survey Tri-
angulation Station "A. Mackinac West Base" (United States

-




hat gan),

(2) Westerly Cenber Line: Beginning at a point on the
norbherly shore line of the Straits of Mackinac on a
bearing of South forty-nine degrees, twenty-five minutes
and forty-seven ssconds Hast (S 4o 25% 47% B) and dig-
tant two thousend six hundred and thirty-four and nine
tenths feet (2,634.9!) from United States Triangulation
Station "Green® (United States Lake Survey, Latituds

45° 50! 00", Longitude 84 AUt 5B%) gald point of be-
ginning being the intersection of the center line of a
twenty inch (20") pipe line and the said northerly shore
line: thenecs on a bearing of South fonrtesn degrees,
thirty-seven minutes and fourteen seconds West (S 14
37t 149 W), a distance of nineteen thousand four hundred
and sixty-five and no tenths feet (19,465.07) to a point
on the southerly shore line of the Straits of Mackinac
which point is the intersection of the said cenber line
of the twenty inch (20") pipe line and the said southerly
shore line and is distant one thousand no hundred and
thirty-six and four tenths feet (1,036.4!') on a bearing
of South sixbty-three degrees, twenty minubes and fifty-
four seconds FBast (S 63 207 54" E) from United States
Leke Survey Triangulstion Station A, Mackinac West
Base" {United Stabes Lake Survey, Latituds 45° 477 14n,
Longitude 8he L1 220),

Leke Survey, Latitude 45° 47 149, Longitude 84°
|

v

TO HAVE AND TQ HOLD the sald easement unto said Granbee, itg
successors and assigns, subject to the terms and conditions herein seb

forth, until terminated as hersinafter provided.

This easement ig granted subject to the following terms and

condlitions:

A. OGrantee in its exercise of rights under this easement,
including its designing, constructing, testing., operating,
maintaining, and., in the event of the termination of thisg
easement, its abandoning of gaid pipe lines, shall follow
the usual, necegsary and proper procedures for the type of
operation involved, and at allgtiﬁes shali exercige the due

care of a reasonably prudent person for the safety and welfars




of all persons and of all public and private property,

shall comply wit% all laws of the State of Michigan and

5
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of the Federal G%%ernment, unless Grantee shall be con-
testing the same in good faith by appropriate proceedings,
and, in addition, Grantee shall comply with the following
minimum specifications, conditiens and requirements, unless
compliance therewith ig waived or the specifications or

tonditions modified in writing by Granbor:

(1) A1l pipe line laid in waber up to fifty
(50) feet in depth shall be laid in a ditch
with not less than fifteen (15) feet of cover.
The cover shall taper off to zero (0) feet at

an spproximate depth of sixby-five (65) feet.
Should it ve discovered.that the botiom material
ig bhard rock, the ditch mey be of lesser depth,
but st3i11l deep enough to protect the pipe lings

against lce and anchor damage.

(2) Minimum besting specificatlons of the twenby
inch (20") OD pipe lines shall be not less than

the following:

Shop Tegt—w—c—mmmmm 1,700 pounds per squars inch gauge
Assembly Testece——— 1,500 pounds per square inch gauge

Ingtallation Tegt--1,200 pounds per square inch gauge
Operating Pressure- 600:pounds per gsguare inch gauge

(3) All welded joints shall be tested by X-Ray.

b



(4) The minimm curvature of any section of
pipe shall be no less than %wo thousand and

fifty (2,050) fest radius,

{(5) Automstic gas-operabed shut-off valves
shall be ingtalled and maintained on the north

end of each line.

(6) Auntomatic check valves ghall be installed

and maintainéd on the south énd of each line.

(7) The empty pipe shall have a negative buoyancy

of thirty (30) or more pounds per linear foob.

{8) Cathodic protection ghall be installed to

prevent deterioration of pipe.

(9) A1l pipe shall be protected by asphalt primer
coat, by inner wrap and ouber wrap composed of
glags fiber fabric materisl and one inch by four

inch (1% x 4") slats, prior to installation.

(10) The meximum span or length of pipe unsupported

shall not exceed seventy-five (75) feeb.

(11) The pipe weight shall not be less than one

mundred sixty (160) pounds per linear foob.

(12)- The maximum carbon content of the steel, from
which the pipe is manufactured, shall not be in

exceds of .247 per cent.



B,

{13) 1In locations where £ill is used, the top-of the

£411 shall be no less than fifty (50) feet wide.

(14) In respect to other specifications, the line
shall be constructed in conformance with the detailed
plans and specifications heretofore filed by Grantee
with Lands Division, Department of Conservation of

the State of Michigan.

Grantee shall give timely nobtice to the Grantor in writing:

(1) Of the time and place for the commencement of
congtruction over, through, under or upon the bottem
lands covered by this easement, said notice to be

given at least five (5) days in advance thereof:

(2) Of compliance with any and all regquirements of
the United States Gomst Guard for maxrking the location
. : * 1

of said pipe lines;

(3) Of the f£illing of said pipe lines with oil or

any other substance being transported commerially;

(4) - Of any breaks or leaks discovered by Grentee in
said pipe lines, said notice to be given by telephone
promptly upon discovery and thereafter confirmed by

registered mail;



(5) OF the completion of any repairs of said
pipe lines, and time of Lesting thereof, sald
noticé to be given in sufficient time to per-
mit Grantor's aubhorized representatives to be
present abt the inspection and testing of the

pipe lines after said repairs; and

{(6) Of any plan or intention of Grantee %o
abandon said pipe lines, said notice to be
given at least sixty (60) days prior to commence-

ment of zbandonment operations,

The easement herein conveyed may be terminated by

Grantor:

(1) 1If, after belng nobtified in writing Dby
Grantor of any specified breach of the terms

and conditiong of this easement, Grantes shall

fail to correct said breach within ninety (90)

days,; or, having commenced remedinl action within
such ninety.(QO) day period, -such later time as

it is reasonably possible for the Gramtee to cor-
rect said breach by appropriate action and the
exercise of due diligence in the correction thereof;

or



(2) 1If Grentee fails to start construction of
the pipe lines authorized herein within two years

from date of execubion of this instiument; or

(3) 1If Grantee féils for any consecubive three-
year period to make substantial uge of said pipe
lines commercially &nd also fails to maintain gaid
pipe lineé during said period in such condition asg
to be available to commercisl use within thirty

(30) days.

D, Construction of the pipe lines contemplated by thig
instrument shall not be commenced until a2ll necessary avthori-
zation and assent of the Corps of Engineers, United States
Army, so far as concerns the public rights of navigation,

shall have been obtained.

B. In the event of any relecafion, replacement, major repalr,
or abandonmeng Bf elther of the pipe lines authorized by this
easement, Grantee shall obtain Granter's written approval of

procedures, methodé and materials to be followed or used prior

to commencement thereof.

¥, The maximum operating pressure of either of said pipe linss
shall no® exceed six hundred (400) pounds per square inch

ganuge,
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If there is a break or leak or an apparent bresk or
leak in elther of said pipe lines, or if Grantor notifies
Grantee bhat it has good and sufficient evidence thab
thers is’or mey be é break or leak therein, Granﬁeé ghall
immediately and completely shubt down the pipe line involved
and said pipe line shall not bs placed in eperation until
Grontee hasg éondﬁcted 2 shut-in two (2) hour pressure test
of six hundred (600) pounds per square inch gsuge showing
that no substance 13 escaping from a break or leak in said

pipe 1line.

G- If 0ll or other subgtance escapes from a break er lssk in
the sald pipe lines, Grantee shall immediately take all usual,
necessary and proper measures to eliminate any oil or other

substance which may escape,

H. In the event the sagement herein conveyed is $erminated
with respect to either or btoth of gald pipe lines, or if any
part or portion qf a plpe line ig abandonedg Grantee shall
take all of the ﬁaua1,=necasaary end proper abandonment pro-
cedurss os required and espproved by Grantor, Said abandon-
ment operabions shall be completed to the satisfaction of
Grantor within one year after any abandonment of any part

or portlon of a pipe line; or in event of termination of this
eagement, within one year thereafter. After the expiraxioﬁ

of one year follewing the termination of this easement, Grantee



shall at the option of Granbtor quit claim to the State of Michigan
all of its right, title and interegt in or to any pipe line, appurte-
nances or fixtures remaining eover, through, under or upon the bottom
lands covered by this easement. Abandonmen£ procedures as used
herein include all operations thab wmey be reasonably necessary to

protect life and property from subsequent injury.

I; Grantee shall permit Grantor to inspeet ab reasonéble times
end places its records of oll or any other substance being trans-
ported in said pipe lines and shall, on request, submit %o
Grantor inspechlen reports covering the automatic ghut-off and
check valves and mebering stebions used in connection with the

Straits of Mackinac erogsing.

J.» (1) Granbtee shall indemnify and hold harmless the State of
Michlgan from 2ll damage or losses caused to property {including
property belonging to or held in trust by the State of Michigan),
or pergons due to or arising out of the operations or actions of
Grantee, its employees, servantg and agenbts hereunder. Grantes
ghall place in effect prior %o the construction of the pilpe lines
authorized by this eagement and shall maintain in full force and
effect during the 1ife of this easement, and until Grantor has
approved coumpletion of abandonment operations, a Gomérehensive
Bodily Injury and Property Damage Liability policy, bond or surety,
in form and substapce acceptable o Grantor in the sum of at least
One Million Dollars ($1,000,000,00), covering the liability herein

Al

imposed upon Grantes.
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K. Grantee shall within sixty (60) days thereafter notify .

(2) Grantee; prior o commencing construction of
the pipe linesg authorized by this easement, shall
provide th; St%fe of Michigan with a surety bond

in the penal sumlof One Hundred Thousand Dollars
($100,000.00) in form and substance acceptable to
Grantor, and surety or sureties approved by Grantor,
to well, ftruly and faithfully perform the terms,
conditions and requirements of this easement. Said
bond shall be maintainéd in full force and effect
during the life of this easement and until‘Grantor
has approved completion of Grantee's abandonment
operatlons. Said bond shall not be reduced in amount

except with the written consent of Grantor.

Grantor in writing of any ossignment of thiz easement.

L,

ing upon and inure to the benefit of the respective successors

The terms and conditions of this sasement shall be bind-

and assigne of Grantor and Grantes,

M.

A1} rights not gpecifically conveyed herein are reserved

%0 the State of Michigan,

=11




N. Grontee shall not improvise, construct or maintain
gship-to-shore or ghip-to-pipe line loading or uniloading
facilitiés over, through, under or upon any of the botitom
lands herein degcribed for the purpose of removing material

from or injecting material into said pipe lines,

0. Grantor shall have the right at all reasonabls times
and placeg to inspect the pipe lines, appurbenances and

fixtures authorized by this sasement.

! P. It shall not be a breach of the terms and conditions
of this casement if for operating or meintenance reesons
Grantee ghall make use of only one of said pipe lines at

a time.

Q. Vhers provision is made herein that Grantee shall obtain
the authorization, approval or consent of Grantor, Grantor

agrees that it will not unreasonably withhold the same,

IN WITNESS WHEREQF, the State of Michigan by the Conservation
Commission, by Weylarnd Osgood, Deputy Director, acting pursuwant %o authority
specifically conferred upon him, has cansed this instrument to be execubed

this twenty-third day of April, A.D. 1953.

Signed, Sealed and Deliversd. STATE OF MICHIGAW

in the Presence of: BY T"HE CONSERVATION COMMISSION
[s/ Jane Bower By [¢/ Weyland Osgood

Jane Bower Weyland Osgood, Deputy Director,

pursuant to resoluiions of the

Conservation Commisgion dated
s/ Fiizabeth Soule February 13, 1953 and July 10,
Elizabeth Soule 1951

=12~




STATE OF MICHIGAN )
) 88,
COUNTY OF INGHAM )

On thig twenty-third day of April, 4.D. 1953, hefore me, &
Wotary Paublic, in and for said county, personally appeared Wayland Osgood,
Deputy Director, known by me to be the person who execubed the within
insbrument and who, being duly sworﬁn deposes and saysg that he is the duly
appointed deputy director of the Conservation Commission and tﬂhat he
execubed the within easement under asuthority specifically conferred upon
him by law and by the Gonsérvation Gommission at its meetings held on
February 13, 1953 and July 10, 1951, and who acknowledged the game to' hew
hig free act and deed and the free acht and deed of the State of Michigan

by the Conservation Commission, in whose behalf he acts,

/s/ G. R. Humphrys

C. R, Humphrys, Wotary Public, Ingham County,
My Commission expires September 20, 1954

Exsmined and epproved 4/23/53
a3 to legal form and sffeect:

[s/ R, Glen Dunn
Assistant Attorney General

Michigan |



APPENDIX 2

STATE OFP NICHIGAN
BEFORE THE MICHIGAN PUBLIC SERVICE COMNISS ION

LR K IR B

In the matter of the application

of LAKEHEAD PIPE LINE CONPANY, INC.

for approval of construction and D-=3903-53.1
operation of a common carrier oil

At a session of the Michigan Public Service
Commission held at its offices in the eity of lLansing on the
3lst day of March A. D. 1953.
PRESENT: Hen. Joha H. MeCarthy, Chairman

Hon. Maurice E. Hunt, Commissioner
Hon. John M. Veale, 5.—:luiomr

PINION 0

On the 2nd day of February 1953, the Lakehead Pipe Line
Company, Inec. (Lakehead), a Delavare corporstion, vith its
principal office located at 100 W. Tenth Street, City of
Wilmington, County of Nev Castle, Delavare, and vith its
present Michigan office at 1881 National Bank Building,
Detroit, Nichigan, a wholly owvned subsidiary of Interprovine
¢ial Pipe Line Company, a Canadian corporation, filed with
this Commission an application requesting approval of the
location and construction of & 30" 0.D. velded steel pipe
line including two 20" 0.D. velded steel pipe lines across



the Straits of Mackinsc, together with the fixtures and
equipment appurtenant thereto for the purpose of carrying
and transporting erude oil and petroleum as a common car-
rier in interstate and foreign commerce, the proposed
location of said lines within Michigan being described gener-
ally as follows:

Entering the State of Michigan from the State

of Wisconsin at a point near Ironvood, Mich-
igan, thence proceeding in an easterly

direction through the counties of Gogebis,

Iron, Dickinson, Marquette, Delta, Schoolcoraft ’
and Mackinaec to a point on the morth boundary

of the Straits of Mackinaes, thence in a souther-
ly direction under said Straits to a point on

the south boundary thereof, thence in a south-
easterly direction through the counties of Emmet,
Cheboygan, Otsego, Cravford, Oseoda, Ogemav,
Arenac and Bay to a point between Baginav and
Bay City, thence in a southeasterly direction
through the counties of Tuscola, Lapeer, Sanilac
and Bt. Clair to a point on the international
boundary in the 8t. Clair River, south of the
City of Port Huren. (The above route is subject
to minor changes after an on-the-ground survey,
presently in progress, has been completed).

After due and proper notice, hearing vas held on this
matter at the offices of the Commission in Lansing, Michigan,
on the 20th day of March A. D. 1953. Appearances for inter-
venors vere entered by counsel for Nichigan-Ohio Pipeline
Company; Township of Demmark, Tuseola County; Tuscola County
Drain Commission; and a group of land owners in Bay Onnt}
aleng the proposed right-of-way consisting of John G. Zet-
gler, et al. Representatives vere also present from Township
Boards, County Read Commissions and from the State Nighvay

Page 2
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Department.

At the hearing, applicant reguested permission to
amend its application by inserting the words "operation
and msintensnce” after the vord construction im the final
paragraph of the petition, and objection thereto vas made
by counsel for Denmark Towvnship, Tuscola County,

It appears to the Commission that such amendment would
not prejudice any of the parties present at the hearing, and
if re-noticed and re-heard would not imclude any additional
parties not having received notice of the instant hearing.
It is immediately apparent that the pipe line, if eon-
structed, must be operated and maintained in the same loca-~
tion vhere constructed, hence such amendment, but makes
specific vhat is othervise reasomably implied; therefore,
the amendment to the application is proper and is hereby
received.

The proposed pipe line above described is an extension
of an existing pipe line ovned and operated by petitioner,
Lakehead Pipe Line Company, Ine., as a common carrier, for
the transportation of crude oil and petroleum in interstate
and foreign commerce from the international boundary between
the United States and Canada near Neche, North Dakota, to
Superior, Wisconsin.

The sole present source of oil for this pipe line is
the Interprovineial Pipe Line Company, which im turn has its
source of supply from the Redvater area north of Edmonton,

Page 3
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Alberta, Canada. The Petroleum Administration for Defense
has given priority for materials for this pipe line. It
appears to this Commission that in times of national emer-
gency delivery of orude oil for joint defense purposes
wvould be greatly enhanced by operation of the preposed
pipe line.

The petitioner filed with its petition a map or plat
of such proposed pipe line showing the approximate route
to be traversed. Upon completion of the pipe line a more
detailed map will be filed shoving the exaet location of
the pipe line as laid.

It is not anticipated that any pumping stations will be
built in Michigan in 1953, but as the throughput increases
sccording to the present forecast of the petitioner, addi-

tional pumping stations will be built in Michigan at or near
the folloving locationss

VWatersmeet, Gogebie County

Gulliver, Schooloraft County

Indian River, Cheboygan County

Bay City, Bay County.

It vas represented by the petitioner that the proposed
pipe line will be constructed of 30" 0.D. x 9/32" high :
strength expanded, wvelded pipe. At the discharge of the No. 1
Pump Station at Superior, Wisconsin, there will be a fev miles
of 5/16" or 11/32" wall pipe. River crossings wvill be made
using 30" x 1/2" wall pipe of the same specification. The
Mackinac Straits erossing vwill consist of two parallel lines

Page &
D-3903-53.1



20" x .812" wall thiokness,
It vas further represented by the petitioner that the
specifications of the pipe to be used are as follows:

30" Pipe will be constructed to APY speeifications 51LX-52,
having a guarenteed minimum yield strength as follovs:
1. For thicknesses 3/8" and below, 52,000 psi.

2. Thicknesses 7/16" to 3/8" have 48,000 psi.

3. Thicknesses 1/2" to 7/16", 46,000 psi,
The 20" schedule 60 (.812" vell) pipe is API specifi-
eations 5L Grade A.
The joints will be made by velding except vhere other-
vise required as in the case of insulating flanges and
certain control valves.

/ laid approximately 1,000 ft. apart and these lines will be

The pipe line will be designed for a normal operating
pressure at the pumping stations of 500-550 pounds per square
inch except for the first station at Superior, Wisconsin,
vhich may operate at approximately 700 pounds per o.quu
inch until station 2 is put into eperation.

The minimum mill test pressure is approximately 138% -
of the meximum allovable vorking pressure of the pipe in the
line. After completion of construction, a test pressure of
740 psig at the outlet of the Superior pumping station vill
be placed on the line under "no flov" conditions. The minimum
test pressures and the alloveble vorking pressures for various
diameters and wall thicknesses of pipe to be used are

approximately as follows:
Page 5
D-S;03-53.1
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Minimum Maximum

Mill Allowable

Size “gg;:sgg- Vz::k!:::“
30" x 1/2" 1242 1bs. per sq. inch 894 1bs. per sq. inch
30" x 11/32" 965 1bs. per sq. inech 695 1bs, per sq. inch
30" x 5/16" 878 1bs, per sq. ineh 632 1bs. per sq. inch
30" x 9/32" 790 1bs. per sq. inch 570 1bs. per sq. inch
24" x 5/16" 1097 1bs. per sq. inech 790 1bs. per sq. inch
20" x .812" 1700 1bs. per sq. inch 1200 1bs. per sq. inch

The capacity of the pipe line vith no pumping stations in
Michigan will be 120,000 barrels per day and vhen all of the
above pumping stations are construeted and in operation the
capacity will be 300,000 barrels per day.

The portion of the line that is buried will have a minimum
cover of 36" except that in rock the minimum cover will be 24",
In rivers, ereeks, ditches, ravines and similar locations the
minimum cover will be 48",

The entire pipe line vill be properly eleaned, primed and
coated wvith a single application of eoal tar. The coating will
be reinforced by s spiral wrap of glass material and covered by
a spirel wvrap of special glass outer wrap. Preparations will be
made for cathodic protectioen.

The entire pipe line will be designed in accordance vith
conservative pipe line practices and under codes applicable
to such pipe lines. The preseantly proposed line and future
pump stations will be designed in accordance vith the A.S.A.
Code for Pressure Piping (Code) vhere this code is applicable.

Page 6
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The Code provides for two classes of scomstruction for
o1l transmission pipe lines, namely, Division A and Division
B. The Division A requirements allov greater factors of
safety and, among other places, are imposed inside ecities
and villages vithin the developed residential, business, and
indus trial sreas. In this case the present information does
not permit a determination as to vhether there would be any
Division A construction required, though it is stated that
the line is expected to pass within the corporate limits
of four cities and villages.

The petitioner, being engaged in interstate and foreign
transportation of erude oil and petroleum, must file its
tariffs or schedule of rates and charges with the Interstate
Commerce Commission. Although the petitioner contemplates
providing take-off points for the delivery of e¢rude oil in
Michigan, tariffs for any delivery points in the State of
Nichigan have net yet been determined but vhen determined
and filed with the Interstate Commerce Commission, coples
thereof will be supplied to this Commission.

The petitioner has filed its explicit authorized accep-
tance of the provisions of Act 16, P.A. 1929, as amended.

The Prosecuting Attorney of Tuscola County on behalf
of Tuscola County Drain Commissioner, having requested that
any grant of suthority to applicant contain certain reserva-
tions in faver of the County Drain Commissioner, and it
appearing to this Commission that such reservations are not
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vithin this Commission's jurisdiction in the matter, but are
more properly the subject of negotiation between the parties
under other provisions ef Act 16, P.A. 1929, as amended, the
request hereinbefore mentioned is denied., Hovever, it is
recommended that the applicant incorporate the foregoing
reservations in its future negotiations vith the Drein Com-
missioners of this state.
Exanination of witness T. 8. Johmnaton, President of Lake~
head, vas of such probative value that the vitness agreed to
& change in policy employed by agents of the company in obtain-
ing options for right of way. Also, testimony as to the method
employed in replacing land drain tile displaced by construction
wvould appear to be reasonsble and a conscientious attempt on
the part of the petitioner to safeguard private property.
While the scope of the examination vas in some respects
beyond the ordinary jurisdiotion of this Commission, we are
of the opinion that by reason of statements and ecorrespondence
in the file on this matter the applicant intends to operate
s0 a8 to create & minimum of hardship to the landowners,
Counsel for Denmark Township, Tuscola County and property
ovners in Bay County moved that the application be denied and
in support thereef contended that the proposed projest was not
in the public interest and that the applicant intended to con-
duct & private business thereby excluding applicant from the
provisions of Aet 16, P.A. 1929, as amended., However, the
Commission deems these contentiens to be vithout merit and
the motions based thereon are hereby denied.

Page 8 /
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| After careful considerstion of this matter the Commis-
sion FINDS that the petitioner should be authorized to con-
struct, operate and maintain this line as a common carrier
as represented by the applicant.

NOW THEREFORE, IT IS HEREBY ORDERED by the Miehigan
Public Service Commission that the Lakehead Pipe Line Company,
Inc. be and the same is authoriszed to censtruct, operste and
maintain as & common carrier the 30" oil pipe line consisting
of approximately 630 miles of 30" 0.D. pipe and approximately
10 miles of 20" 0.D. pipe {the latter to be used for crossing
the Straits of Mackinac), said pipe line to be constructed
of the material and over the route as hereinbefore described.

IT IS FURTHER ORDERED that the specifications filed vith
the petition and presented at the hearing are hereby spproved
and the said pipe line shall be constructed in accordance
therevith; and, in all cases the construction shall be equal
to or better than that prescribed for oil transmission pipe
lines by the Code for Pressure Piping as approved by the

American Standards Assoclation.
I7T IS PURTEER ORDERED that detalled information shall

be furnished the Commission, prior te astual econstruetiom,
on the location and charscter of buildings vithin 150 feet
of the pipe line in all incorporated eities or villages through
vhich the line passes, at which time the Commission will

determine vhether Division A or Division B construction shall

be required at such lecatiens.
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IT IS FURTHER ORDERED that the petitioner shall comply
in all respects with the provisions of Act 16 of the Public
Acts of Michigan for 1929 subjeet to all the duties and
obligations thereby imposed, and vith all the rights and
privileges by said Act conferred.

IT IS PURTHER ORDERED that the map or plat fﬂ“ by the
petitioner with the Commission be and the same is heredby ap-
proved and that vithin 90 days after the completion of the
construction of said line the petitioner shall file a more
detailed map showing the exact location of the said pipe line
as laid. '

The Commission hﬁnhr specifically reserves unto itself
Jurisdiction of this matter and the right to make any other
or further orders herein wvhiech im its jJudgment should be
hereafter made.

{sEay) MICHIGAN PUBLIC SERVICE CONMISSION

8/ John H. McCar

By the Commission and rman
pursuant to its aetion
of Mareh 31, 1953
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STATE OF MICHIGAN

BEFORE THE NICHIGAN PUBLIC SERVICE COMMISSION
L I

In the matter of the application
of LAKEHEAD PIPE LINE COMPANY, INC.
for approval of construction and D-3903-53.1

operation of a eommon carrier oil
pipe line.

CONCURRING OPINION

Upon consideration of the record in these proceedings
and the argument of counsel relating thereto, I eoncur in the
opinion of the Commission that applicant is a common carrier
of property and that its operations in Michigan are affected
with a public interest. The order therefore, giving applicant
the benefit of Aot 16, P.A. 1929, as amended, is proper.

This matter is of considersble import to the United
States, the Dominion of Canada, the Prevince of Ontario, and
the State of Michigan. Accordingly, I believe some clear
expression of broad policy and economie aspects should be
made.

Applisant proposes to transpert property as a common
carrier for hire betveen tvo points in the Dominion of Canada,
traversing, inter alia, soms 630 miles in the State of Michigan.
The property to be transported will eriginate in the Province
of Alberts and be delivered to the Provinee of Ontarie. This
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transportation will be of great mutual benefit to these
provinces. To permit this, the State of Michigan hereby
confers upon Canadian citisenry the right to construct and
operate the facilities required to perform such transporta-
tion, including the right to condemn the property of Nich-
igan citizens.

This sction, in my opinion, is justified as a step
in the development of proper international, provincial and
state trade cooperation. Its import, and similarity to
certain other trade problems, should not be overlooked by
our Canadian neighbors, particularly by brethern in the
Province of Onatrio. Therefore, I sign this order with the
hope that it will take its place as an integral part of the
movement for the freer exchange of trade and transportation
facilities by the various governments herein concerned.

(sEAL)

8 J M. V
eale, ssioner

Page 2 (Conocurring hiu
2;3903' 3.1 ia )




APPENDIX 3

ENGINEERING and COUSTRUCTICN CONSIDERATIONS
for the
MACKTNAC PIFELTME COMPANY'S CROSSING
of the
STRAITS of MACKINA

The Mackinac Pipeline Company and its Consulting Engineers have placed the
greatest importance on the safety factors affecting their p:l.pel:l.ne crossing of the
Straits of Hackinac.

Early in the planning stages, it was realized that every possible precaution
should be taken to insure continuous and uninterrupted service of the pipeline,
as a permanent installation for cupplying crude oil to the refineries at Sarmia,
Ontario, Mot only would the consiruction of such a line be a very costly venture,
which would have to be completed during the relatively brief period during late
spring and swummer when the Straits were not frozen over, but the loss in revenue
which would result from any possible break in the line and shutdown in the flow
of 0il, would be of the mosi serious importance.

Any precautions which might be taken to prevent this would be fully justified.,
The seriousness of possible contamination of the Lake waters was considered and
every effort has been made to insure that this could not happen.

With this importance associated with the design of the crossing, thorough
investigations were made of every conceivable factor affecting the safety of the
pipeline, /i route was chosen across the narrowest part of the Straits, from
Point Lz Barbe on the St. Ignace side to McGulpin Point just west of Mackinaw Citw.

For purposes of extra flexibility, extra strength and a greater factor of
safety zgzainst pcssible damage, two smaller size lines of extra heavy wall pipe
were chosen, operating in parallel and approximately 1300 feet apart.

These two 20" lines will parallel the submarine cable of the Michigan Bell
Teleplione Company. One will be located approximately 800 feet to the west of the
cable and the other approximately 500 feet to the east. .

In selecting the exact location for each line, full advantage was taken of
the hydrographic survey and test boring information available from the report for
the proposed bridge across the Straits. Mr. Glenn Woodruff, who was a consultant
on that investication, was called in, in a consulting capacity to assist in pre-
paring a recommendation for the construction of this crossing,

Bcho soundinzs of the entire Straits! bottom were furnished by the U. S. Lske
Sarvey, Corps of Engineers and U, S. Army.

This method provides a conitinucus sounding, correct to approximately a halfl
foot, for all of the possible routes. After intensive study of the botvom pro-
i‘iles, plotied from these soundings, the two best routes were chosen for the
lines, based on the most even profile, eliminating as many changes of grade or
curvature of pipe as possible, in turn, eliminating causes of pipe stress. Sharp
ndips" and "humps" were avoided wherever possible, and the relatively few places
where these conditions occur, it will be possible to excavate or fill the area



to provide an even bed, within allowable limits of curvature, on which the pipe will
rest, Side slopes were avoided, as far as possible, where the pipe might have a
tendency to roll., This condition was thoroughly investigated and it was found that
a i degree or smaller slope would offer no problem, even if the pipe did not sink
into the soft botiom material. From discussions with Professors Baier and Landes

of the Universiiy of Michigan, Departments of Engineering and Geology respectively,
it seems quite certain that the material in the deep area is a fairly soft clay
material which would permit the pipe to setile into position and probably bury
itself, eliminating any possibility of movement.

Extensive investigations were made of ships! anchoring practices in the Straits
and it was determined that rarely, if ever, do ships anchor in the Narrows, in the
vicinity of the telephone cable znd the arsa where the pipeline will be constructed.
In case of a storm or heavy fog, the safer place to anchor would be in one of the
sheltered bays or protected areas rather than in the actuazl Narrows. The telephone
cable has never been damaged by ships! anchors, according to our discussion with
their engineers, even though it lays unburied and unprotected on the floor of the
Straits, As protection against ice packs or other possible damage in the shallow
area, it has been decided to bury the lines to a safe depth, from shore out to a
point where the water is LO to 50 feet deep. From that point on, the amount of
cover will "iaper off" and the lines will lie on the bottom with no cover, in the
deeper area.

The pipe itself has been specified to meet certain critical requirements as
to a high degree of ductility, extra heavy wall thickness, low carbon content, and
very rigid inspection during its manufacture. The pipe will meet the requirements
of API Specifications 5L for CGrade A Seamless Steel pipe, with the added provisions
that the maimum carbon content is to be held to .22 to .2L4%, the minimum yield
strength is to be 30,000 psi and the maximum yield strength is to be LkL,000 psi
with the pipe having a yield of 30,000 to 3),000 psi selected for installation in
the deep unburied portion of the line, because of its higher degree of ductility.
The pipe will be 20" 0,D, with a wall thickness of .812" and will weigh 166.L40 1b.
per foot with a weight tolerance of -1.75% per carload lot, It will be given a
hydrostatic shop test of 1700 psi. This specification provides the best chemical
and physical characteristics for pipe to f£fit the critical conditions which have
been considered in this crossing.

The pipe will be preheated, electric shield-arc welded, X-rayed, and multiple
joints welded together on shore will be tested to 1500 psi., After coating with
asphalt primer, fiberglass inner wrap and an asbestos felt outer wrap, and after
attaching 1" X L' wood slats to the full circumference of the pipe, it will be
lowered into a previocusly prepared "bed" on the floor of the Straits, It will
be protected from excessive curvatures in bending during the laying operaticn,
and will be placed on a bed which will insure spans no greater than those allow=-
able for this particular pipe, and vertical curves within the zllowable bending
limits. After the lines are corpleted, they will be given a 1200 psi hydrostatic
test, in place.

To take care of the “one chance in a million" that the line may be broken by
a sinking ship or some sirilar accident, automatic shut-off valves have been
specified for installation in the upstream piping manifold, These valves will
automatically close upon a pressure drop in the line. On the downstream side of
the line, check valves will be installed in the manifold preventing back-flow in
the line in the event of any possible break,



An extensive study of the structural behavior of the pipe has been made. A
copy of the calculations is attached to this report. The study comprises all
possible load conditions and every geometric configuration the pipe may take when
laid according to the specifications., In each of these conditions, conservative
assumptions have been made so that in their overall corbination a substantial
additional safety factor has been introduced.

The following stresses have been investigated:

1, Hoop stresses or those which tend to burst the pipe.

2. Longitudinal tension or conpression stresses,

3, Bending stresses in a horizontal and/or vertical plane.

li, Shear stresses,

5. Torsion stresses,

6, Corbination of any or all of the above stresses which produce
the maxirum critical stresses.

Methods of analysis based upon accepted engineering practice and accepted
formulas of the theory of elasticity have been used to determine these stresses.

The siresses mentioned above have been determined for the following loading
conditions:

1, Weight of the pipe empty or filled with water or oil taking into
account the uplift of the submerged pipe.

2. Outside pressure due to water currents.

3, Tnterior pressures for operating as well as testing conditions.

L, Bending of the pipe due to the conformation of the line to the
bottom of the Straits or trench.

5, Stresses due to oil temperature changes and due to the temperature
differential between the oil in the pipe and the water outside.

6. Hydrostatic pressure exerted on the outside of the pipe in case the
pipe is empty.

As we follow the calculations attached to this report, we find that first, the
lateral pressure of the current on the pipe and the weight of the pipe were
determined, computing the resulting bending stresses, under the assumption that
certain portions the pipe may span, unsupported over a valley. A table was developed
showing the stresses for different span lengths. Then the stresses due to internal
pressure, under operating and test conditions, were calculated and added to the
stresses due to current and weight., A second table shows these combined stressese.
Tt served to determine the maximum 2llowable unsupported span over a valley, once
the maximum allowable stress had been established., For this condition, the con-
servative assumption of a beam on simple supports was used, ignoring the favorable
influence of span continuity.

The next step was to determine the maximum curvature which the pipe would be
permitted to assume in its final position on the bottom, By conforming to the
bottom of the Sirails or trench, stresses are introduced in the pipe which are
similar to those due to bending, This means that the same loading conditions
govern the specification of the maximum curvature as were used to determine the
maxcimum unsupported span. .



The calculations described in the preceding paragraphs were found sufficient
to specify the profile %o which the pipe should conform in its final position at
the bottom of the Straits. Another series of computations was made to make sure
that the pipe would,suffer dangerocus additional stresses and that it would stay
in the position specified., A description of these additional computations and
an evaluation of their influence upon the pipe is given in the following para-
graphs:

The maxdimum shear stress was determined for the most unfavorable combination
of loading conditions and it was found that these stresses are within the allowable
limit specified for the pipe material.

Longitudinal temperature stresses were determined using an assumed temperature
differential of LO degrees F.,, plus or minus,

An investigation of the lateral displacement of the pipe in any straight run
on the bottom, due to thermal buckling, indicates that the induced longitudinal
stresses will be relieved due to such lateral displacement.

The ring thermal stresses due to a temperature differential of 30 degrees F
between the interior and exterior of the pipe was investigated under the assumption
of a thick pipe. These stresses are mainly hoopstresses and have been added to the
hoopstresses due to intermal pressure. Since the hoopstresses are not governing
for the specifications of the profile, these are not affected.

The rolling and sliding effect on the pipe due to sloped banks and the action
of the current was considered. The friction was found to be great enough to prevent
sliding, The torsional shear and moment values were found to be far short of
critical, and effectively prevent the pipe from rolling.

The sliding or lateral movement of a straight run of the pipe on the bottom
was investigated for the two conditions of a full pipe and of an empty pipe, due
to current, In these calculations no allowance has been made for the favorable
fact that the pipe will settle into the top layer of the bottom. Taking this into
account, the pipe will not be displaced by the water currents in the Straits,

Another consideration was the possibility of the pipe resting on a sharp edge.
The stresses due to this condition are not great and are very localized, hence they
do not constitute any hazard for the pipe.

An investigation of the catenary action on a free span was made. This occurs
only if the ends of the pipe are prevented from moving towards each other. A
reduction of approximately 20% in displacement was derived, which relieves the
bending stresses,

The possible vibration induced by pumps or steady current flow were considered
and found to be of little consequence,

The factors discussed in this report are believed to be those of the greatest
concern in the development of a safe and efficient design. All forseeable
conditions, as described, have been carefully investigated, and have been found to
satisfy the design criteria and conditions established, *



Any possible contamination of the waters, caused by oil spillage from the pipe-
line crossing is considered remote in comparison to the amount and possibility of
spillage from oil tankers.

ILetters are attached from pr. Glenn B, Woodruff, Consulting Engineer,
Mr, H. H. Hall, Consulting Engineer (previously, Chief Engineer, Standard 0il Company
of California) and Mr, J. !, Evans, Chief Engineer, Standard 0il Company of Califormia,
Prof. L. A. Baier, Department of Architecture and Marine Engineering, University of
Michigan, and from Prof. M. Salvadori, Professor of Civil Engineering, Columoia
University., These men have been consulted on various phases of the investigation
and design of the crossing, and have indicated their complete confidence in the
safety and soundness of this engineering and construction venture,



Dr. Mario G. Salvadori, P. E.
Consulting Engineer

}W'est End Aveéenue : Dept. Of Civil E:gineer
New York 25, N. Y. Golumbia University
New York 27, N, Y.
Jenusxy 19, 1953

REPORT ON THE STRUCTURAL ANALYSIS
OF THE® SUBAQUEOUS CROSSING

The 20~inch pipe of thickness 13/16 inch was investigated on the basis
of the best svailable enginsering knowledge for & variety of loading
and. support conditions in order to determine the most unfavorabie state
of stress during operstion and testing.

The maximmn stresses thus determiried are well within safe 3.:1mita and the
pipe built according to the limitations: 1isted therein iz soumd.

} The following conditions have been congidered. in detall in order to

i specify the limitations recommended at the end of this report and to:
set up specifications for the materisls and the construction of the
Pipe.

1. Forces 'ﬁ.iae +to the Current

Undzr the action of a recorded current of 1.96 knots, the pipe
bends lateraliy. It is sssumed that the pipe will rest on the
bottom of the river on two points and will span s valley. ‘The
pipe span is assumed simply supported to. magnify the existing
stresses. The maximm permissible span due to current stresses
45 thus determined,

2. Streeses due to Vertical Loads

Under the action of its own weight {megative ‘buoyancy) the pipe

vill bend in the vertical direction when gpanning & valley. The

pipe is considered full of water or empty and the comsponﬂing

maximmm valley span is determined under the assumption of simple

g@@ports. The favorable Influence of continuity of spans is
ored

{1)

i



Dr. Mario G, Salvadori, P, E.
Consulting Engineer

‘3. West End Avenue Dept.. Of Civil Englne&rz
New York 25, N. Y. Columbia. Umvermty
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New York 27, N, Y.

- Combination of Horizontal an&:_Vex'-Ztical Forces

The stresses due to the current and to the vertical 103:13 BYE cmb:ined

t0 obtain the meximwm safe span wder both forces, both when the pipe

iz empty a.nd when :!.1; i full.

S‘@'ess'e_s d.ﬁe: to 'I’res-sm"é:

‘The stresses (hoop and longitudingl) due to.internal. opemt:ing &nd

testing pressuve were investigated, a.ssuming the pipe to be & thin
¢ylinder and a thick cylinder. The longitvdinsl stresses were Ob-
tained under the assumption of a pipe closed at both ends.

Cmnh:lna:bion of' Bending 'Stresses and Pressure. Stresses

The stresses: mder (3) and (4) were coabined ia such a way as' w6
obtain the worst possible condition of stress in both tension amd
compression. The maximm shear stress due to these prineipal
stresses was also. detemined.

Longitwﬁ.nal T@eratime‘ St.resaea'

A mexIwm 'bemratm differential of 40® P. was assumed as the
bagis for the determination of longitvinsl stresses due to the.
prevented expansion of the plpe. This type of stresses is relieved

by extension of the pipe due to bending.

Critical Length for Thermal Buckling

A temperature inereass of 30° F.. was assimed to- determine the
buckling length of pipe umder fixed ends and Bimply suppﬁrted

ends conditions. These spans are longer thau the minimm recom-

mended spans.
Friction Reguired to keep Pipe in place during Thermal Expansion

The available friction on the bottom of the river is mot capable
of ’preventing the iateral displacement of the pipe due to thermal
buckling. Hence the- pipe will be dimplaced J.atemu;y and thaymel.
longftudinal stresses will be relieved.

{(2)
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10.

13..

14,

New York 27, N. Y.

Ring Thermal Stresses

The stresses dus to a temperature dirferen%ial at 30" ¥. bvetween the
oil and the water were. investigated under the assumption of 'a thick
pipe. The pipe being ‘l:h:ln, ‘these stresses will not be resched.

Temperature Incresse in Curvature

The increase in curvatire due ‘to temperature differentials of the

order considered were found negligible. Thus, the corresponding

‘bemiing_ stresses may Be neglected.

In order te limit the bending stresses in the pipe due to the B
curvature of the bottom of the river, the minimm silowable curvature.
15 determined and recommended.

Collspss of Empty Pipe

Under the assumption of en abnormal condition (due to imgbsion)
vhich will suddenly empty the pipe, the external pressure is found

not to be capable of buckling the pipe; The pipe, hence, will not

collapse, due to external pressure ; even if empty.
Local. Buckl‘.tng' Streas

The meximm longitudinal compressive stress is much smeller than
the buckling compressive stress for the pipe. Hence, no danger of
loeal buckling: 1s present.

Torsional Stresses Due to Slsnted Approaches

The pipe does not follow the line of maximum slope on the banks of
the river. This comdition produces torsionsl moment# and torsional
shear stresses, The determination of these stresses under wide
conditlons proves that they are far from dangerous.

(3}
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‘Consulting Engineer
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15..

17 "

18.

19.

a8t the bottom of the river: The

‘New York 27, N. Y.

Rolling Tendency’

The pipe has a tendency to roll under the action of the curremt

pressure and of the latersl ‘ecmponent of .i'tsfi_afe;tjgﬁt;oﬁ the amﬁt&f&
“banks of the river. The aveilable friction is proved to be sufficlent

to prevent such motion.

Laternl Motion of Pipe

Aveilable friction on the full pipe is proved sufficient to prevent
the lateral motion of the pipe under the pressure of the current

at the botto : friction availsble on the emply
pipe may possibly mot be sufficient to prevent its iaterai motion

and & minimm sdditional negative buoyancy is recommended. for the
pipe.

Knife E&'ge Cradle Stredses

The possibility of the pipe resting on & sharp edge 1s considered
and the stresses due to this copdition, sesimilated to a line
pressure 811 sround the perimeter of fhe pipe, are determined.. The

angle subtended by the knife edge support 1s varied between 307

Laténary- Agt_i’c_m‘

The reduction of lateral displacement due to catepary action, under
the sssumption that the ends of & pipe upan be prevented to move
one tosmrds the othex by friction or other cbstacles; is found to
Be of the order of 20%.

Miscellaneous Stresses

Other conditions of load and support hsve been considered and found

'to be utimportant. For example, ‘the: possibility of & concentmted,
load acting on: the pipe is excluded ‘due to the slats .and wrapping.

(%)
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Consulting Engineer
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20. Twin Pipes

The possibility of two pipes located a few feet apart and copfected
iaterslly was briefly considered. 1t is not felt that thé twin
pipes would be in a worse state of stress than the single pipe. m
the comtrary, twin pipes could present & better solution {fxom a

purely structural view point) upder various loads end support

Conglusions
The main recomsepdations srrived 'at on the basis of the evalusticms outlined
sbove are as follows:

4. The pipe mast not be allowed to spsn a valley of more than 140 feet.

} b. ‘The pipe should wnder RO sircumstances be bent to s radius of less
than 1,750 Teet. _

c. The pipe, if lald empty, ghould be weighted down with 20 per linear
foot (204 of negative buoyancy) to prevent sliding due to the current.
This figure may vary somewhat depending upon locel conditions at the
hottom of the river, '

Calculations

ithe mwaerical evidence for the results given above is ‘contained in the
report entitled "Calculatlons for the Subageuous Crossings of Mackinac
Straits, Seginav River and St. Clair River”, Jamuary 10, 1953, which
was written inder my personal supervision. -

It is wy opinion that the pipeline built according to the specification
‘based upon this report and the report referred to under "Calculations”

1 structurally sound &ccord.ing:' to the best. available engineering

= NG A

Maric G. Seivedori

Few York, Jenuary 19, 1953

i

(5)
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HOT APPLIED COAL TAR COATINGS - | o
'J. J. McManus, W. L. Pennie, and A. Davies

|
"~ Plastics Division, Allied Chemical Corporation, Morristowh, N. J. . ;

INTRODUCTION ' ' ;

The very high aromaticity of high temperature coal-tar pitch accounts
for many of its unusual physical and chemical properties which make it the
preferred raw material for a wide variety of applications. High temperature
coal-tar pitch is practically inexrt to the action of water and neither absorbs
or transmits it. High-temperature coal-tar pitch is highly resistant to attack /
by bacteria apd fungi. This property, together with its moisture resistance,
make it eminently suitable for roofing; waterproofing; coating of buried steel
pipe lines to protect them from corrosion action of wet soil; lining of water o )
pipes ta.nks etc.

COAL-TAR PITCH BASE FOR ENAMELS

Normal coal~tar pitch is somewhat sensitive to changes in temperature. ¢
It is comparatively hard and brittle at low temperatures and it tends to
soften and flow at high temperatures. It exhibits simple Newtonian flow
and.is subject to cold flow, i.e., it is deformed by the continued action .
of a small applied force and in direct proportion to the amount of force (.
applied. ) \l

.~ In the early 1930's, a means was found to reduce the susceptibility of
coal-tar pitch to temperature change. A "plasticized" pitch was produced by
digestion of bituminous coal in coal tar and high boiling coal-tar distillate . !
0ils. These plasticized pitches show much reduced susceptibility to temperature
chenges. - They are comparatively soft and are not brittle at low temperatures,
. and at the same time, they do not soften too readily and flow at high temperatures.
In rheological terms, they exhibit complex flow. They can be deformed by the
- action of strong forces but are to some degree rubbery and resilient and they Y
are very little affected by the action of small forces of the order of 2 to 5 psi 4
which are the estimated order of soil distortion forces at work on a bur:.ed:
shielded pipe coating. (1)

Figure 1 a.nd Figure 2 summarize pressure deformation tests made by
Allied Chemical. These tests were made by immersion of an apparatus, in
' constant temperature water baths maintained at 77°F and 115°F, in which a
weighted 1" diameter blunt monel metal rod rests on a flat dish filled with
enamel. These tests show that despite the apparent softness of the plasticized o
enamel it is more resistant to the action of deforming forces in the low stress
range. The tests at T7OF, which can be related to normal temperature conditions ’
of soil forces on buried pipe, show less deformation for the plasticized enamel ) o
in the 2 to 5 psi range. The tests at 115°F can-be related to deforming forces .
in handling coasted pipe in hot weather or to soil forces on buried pipe in hot y
line service. The plasticized enamel shows far superior resistance to deformation
when deforming forcés are comparative light.

e
o
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HISTORY

Coal-taxr coatings have been used for over 100 years. to protect ferrous
metals against underground corrosion. In 1913, an early form of coal-tar

. enanel was used in protecting the gates, locks and penstocks of the Panama

Canal. Examination after 35 years of service showed them to be in perfect

.condition. The first application of coal-tar enamel to stecl pipe for po-

table water was made in New York in 1914, At the last count this line was

'still in operation after over 45 years of service. In the 1930's, AWWA type .

enanels were used extensively in water lines in many large scale projects
particularly in the Far West. These installations are still giving trouble-
free service and the coal-tar enamels are virtually unchanged after service
of over 30 years. Many excellent general articles have been presented on
coal tar enamels. (2,3,4%,5,6,7)

MINERAL FILLERS

In the production of coal-tar enamels, usually around 25 to 30% of inert,
fine mineral fillers are added to the pitch to improve mechanical strength such
as resistance to impact and resistance to deformation from soil forces. Fillers
also help to reduce flow at high temperature and tendency to crack at low
temperatures. :

SPECTFICATIONS

Typical specifications for various grades of coal tar enamels are shown
in Table 1. These enamels differ chiefly in the variations in atmospheric
or service temperature ranges they will withstand--either from cracking at
low temperatures or flow at deformation at high temperatures.

Unplasticized Enamel: A narrow range enamel - exposure range is 30 to
12007, This grade of enamel is hard and highly
resistant to deformation from soil forces. It
also has very high resistance to moisture and
50il chemicals. It is easy to heat and apply,
and is best suited for "over the ditch" appli-
cation where it will not be subjected to extremes
in atmospheric temperatures in storing or rough
handling in shipping.

Partially Plasticized: A modified grade to better withstand variations

-~ in temperatures. EIxposure range is O to 1L4OOCF.
It is a good all-purpose enamel. It is easy to
apply and is suitable for either shop coating or
over the ditch application.



Plasticized Enamels:
Regular Grade

AVIWA Grade: -’

Hotline Grade:

rolling, or brushing.
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SPECIFICATIONS

A fully plasticized enamel with a wide exposure
range of -20 to 160°F. It is resistant to shock
and deformation and is less subject to demage in
handling. With wide exposure range, it can be
stored for long periods without damage to coating
from extremes in temperatures.

A fully plasticized enamel with & wide range of =20

~to 160°F. It is softer than Regular Crade and is

more flexible and better suited for large diameter
pipe. It is specifically designed to meet exacting
requirements of AWWA. It also finds application on
gas and product lines where very low temperatures

‘might be encountered in storage of coated pipe.

A fully plasticized enamel but higher in softening
point and harder so as to better withstand high
temperature service. Exposure range is O to 180°F.
It is designed and recommended for:

1. Gas pipelines, at the discharge side of pumping
stations where gas enters the pipe at temperatures
above 120CF. .

2. WVarm svampy areas, salt flats, desert beds and

other places where excessive soll stress is present.

3. Areas where backfill and frenches are rough, full
of stones and other objects which normally pene=-
trate softer coatings.

4. Hot o0il lines and lines encapsulating electric
' cables where temperatures are consistently high
most of the time, but do not exceed 180°F or 200°F
for short term exposure.

PRIMERS

* Primers for the enamels must be capable of application by spraying,

They must dry in a reasonalbe period of t:une and

_ they must give a strong bond with the enamel.

_ties.

Usually the primers consist of a pitch base, similar to that used
in making the enamel, cut back with an aromatic solvent.

There are available quick-drying primers that in addition to devel-
oping a strong bond, have the added advantage of very quick-drying proper-

These: quick-drying primers are chemica.l ‘as well as conventional

coa.‘l.-ta.r piteh based primers.

‘

o~
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REINFORGCEMENT AND OUTER WRAP

It is general coating practice to pull a glass mat into the hot
enamel as a reinforcement and the outer side of the coating is protected

‘with a tar saturated asbéstos felt.

The glass mat is composed of light weight glass fibers randomly oriented.
The sheet is very open and is easily pulled into the hot enamel. This mat
acts as a reinforcement for the enamel coating and helps to resist cracking
‘in handling.

The tar saturated asbestos felt outer wrap can be a standard weight
of approximately 15 1lbs. per 100 sq. ft. or a light weight at 9.0 1lbs. per
100 sq. ft. The standard weight has a higher tensile strength than the
light weight and is the preferred type. As an added strengthening agent

‘glass fiber can be imbedded into the asbestos felt at spaced intervals

gusually £") across the sheet. The asbestos felt outer wrap is intended
to minimize damage when handling the coal-tar coated pipe as well as to
protect it from damage during the back filling operatlon and from soil
forces in service.

A Kraft Wrapper is usually applied as a finishing protective cover.

APPLICATION

Coal tar enamel coatings are both mill and field applied. OSpecifications
for enamel coatings systems from simple single enamel coat to rmultiple
enamel coats with glass reinforcement and asbestos shields are shown in
Table 2. The severity of service conditions determines the system to be
used. ‘

MILL APPLICATION

This application. may include interior lining in addition to the
~exterior coating and wrapping.

The pipe is sand or grit blasted to remove excess rust and mlll
scale and a coating of primer is applied.

Usually in applying the enamel the pipe moves thru the coating
equipment with a rotating motion and the hot enamel is flowed onto
the pipe. It is also general practice to pull a glass wrap into the
coating as well as to apply an outer protective wrap when applying the
hot enamel.
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: applied by
Interior linings for water lines are centrifugally, flowing hot

enamel into the pipe while it is rotating at a speed of about 900

lineal ft. per minute. ’ i

FIELD APPLICATION

In Field Application, the coating is applied with specialized
equipment that rides on the pipe. Tne pipe is brought to the right of
way and "strung" in place; the welders then weld the pipe sections to-
gether; tue cleaning unit consisting of rotating wire brushes re-
moves mill scale and rust Jjust 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.

MOISTURE ABSORPTION

* Minimum moisture absorption is the most important single prop-
erty that a good coating must have. Minimm moisture absorption goes
along with high electrical resistivity. .If a coating does not absorb
water, it does not become electrically conductive; and therefore, cost
of current to protect the pipe cathodically is reasonably low. Minimum
moisture absorption is necessary in order to have a continuous strong
bond. ' If a coating absorbs water, and this water gets to the interface
between enamel and primer, the bond is destroyed. Minimum moisture
absorption is also tied}\{}ith resistance to soil chemicals. These soil
chemicals are water-borne and will never do any damage unless they pene-
trate the coating, and thls will only be the type of coating which
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will absorb water.

Water absorption of coal-tar enamels is extremely low. NACE Committee
T-6A on Thermoplastic Cozl Tar Base Linings reports that after 6 years
irmersion, coal-tar enamels, at approximately 100 mils thickness, show an
absorption of only 1.7 to 2.3 gms. per square foot or 0.5 to 0.6% by
welight. - . .

Water absorption tests at Allied Chemical for a 2-year immersion .

.period show 1.4 gms. per sq. ft. for unplasticized enamel and 3.0 gms. for

plasticized enamek. Test results are shown in Figure 3. It will be noted
that the absorption curve is levelling out as the time of the test progresses.
These tests were made using 316 stainless steel plates which were coated

- by dipping in hot enamel.

High moisture absorption in time results in the coating becoming
electrically conductive, giving rise to high current consumption and high
cost for cathodic protection. This high moisture absorption in time results
in complete chemicel degradation. The high noisture sgbsorption also results
in complete loss of bond to the pipe.

Dr. J. 0. Harris of Kansas State University determined actual water
content by the Dean Stark Method on samples of coal-tar and asphalt enamels
removed from active buried vipe lines after up to 29 years service. (9)
Anzlyses of a chart presented in Dr. Harris' peper shows that for 28
cozl-tar enamels in the test, service varied from 3 to 29 years with an
average of 1lh4.1 years service. The maximum moisture content of all
coal-tar enamels was 0.3%. The 19 asphalt enamels in the test varied
from T to 26 years in service with an average of 13.7 years. Tne moisture
conﬁﬁnt of the asphalt enamels varied from 3 to 19% with an average of
12.4%%. )

Dr: Harris' work clearly shows the necessity for long~term water
absorption tests for reliable evaluation of pipe coatings.

ELECTRICAL RESISTANCE

High electrical resistance is necessary in the coating so that -
there will be a minimum anount of current required for cathodic protec=-
tion. Furthermore, this hizh electrical resistance must be not only
high initially, but must remain high through years of service. Most
corrosion engineers and pipeline operators feel that a good coating
tested when it is first installed in the ground should test from % to
2 megohms per square foot. A generous allovance .is made here for some
loss of resistivity due to damage in handling prior to laying the pipe,
roisture absorpiion in storage prior to burial, and to damage from burial
operations and backfilling. In an excellent article, the IEEEL Guide for
Selecting Coatinzs for Pipes of Pipe-Type Cable Systems (10) a comparison

‘is rade of bituminous coatinzs for pipe cable systems. Reinforced Coal-~

Tar Enamel, Hot-Line Grade, is rated at 1 megohm per square foot when in-
stalled and still 1 mezohm after 5 years in wet soil. Reinforced asphalt

" enamel 1s rated at 1 megonm when installed and 0.1 mesohm after 5 years

in wet soil. Asphalt mastic is rated at 10 megohm when installed but
0.1 megohm after 5 years in wet soil. In terms of current requirements
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for cathodic protection~-tnis would mean that for a mile of 8" pipe,
3 milliamps would be reguired initially and after 5 years of service,
coal tar coated pipe would still require only the same current. The
asphalt coatings would require 30 milliamps after 5 years service.
(10, 11, 12). '

In our own laboratory work, specimens of coated steel are very
carefully prepared and are of the proper and specified film thickness.
.There are no thin spots where felts or gless cut into the coating, no
demace from handling or installation in the ground, and true resistivity
of the coating itself are determined. In this type of test, initial
resistivities are consequently far higher than are obtained in a commer-
cial pipe installation.

Two series of tests were run in Allied's laboratories. 1In the first
series a nunber of enamels were tested at approximately 3/32 of an inch
thickness of coating. The enamels were immersed for one year in N/10
Sodium Chloride solution. Initially all enamels tested well over 1,000
megohms per square foot. Results on coal-tar enamel show very high elec-
trical resistance after the one year immersion period. Test results are
shown in Table 3.

-In another series of tests in which coal-tar enamels of 2/32 of
an inch tnickness were subjected to 10 years of continuous immersion in a
5% sodiim chloride solution, resistivity was more than 50 megohms per
square foot. N

Since the resistivity of coal-tar enamels is extremely high, and
remains at this high value if the coating is not distorted or damaged,
it is the imperfections in the coating and the resistivity of the soil
. water contained in these imperfections that control the magnitude of the
coating resistance that will be measured in the field.

CONTINUOUS STRONG BOND

This is a corollary of the chemical inertness of coal tar pitch.
Coal tar pitch shows extremely low moisture absorption, is highly
resistant to bacterial deterioration, and highly resistant to soil
chemicals. As a result, the coating remains practically unchanged
through years of service. No moisture can get through the coating to
the pipe and the bond remains firm and strong throughout long years of
burial. Coal tar coated pipelines have been dug up after being
in service for 20-30 years and more and we Find the coating unchanged -and
the bond strong. The coal tar coating must be laboriously removed and
chipped .off with a hammer and scrappers. .

A Southern Natural Gas line recently dug up and cleaned at the
Harvey, Loulsiana, yard of the Shamrock Pipe Coating Company is a
typical example of coal tar coating which was practically unchanged
after 35 years burial. When the enamel was chipped off this pipe, the

_perfect bond was shown by the fact that, when the coating was removed,
the original mill markings on the steel pipe were clearly shown.
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RESISTANCE TO SOIL CHEMICALS

Coal tar pitch is almost completely inert to moisture and soil
chemicals, Coal tar coatings and coal tar pitch used as pipe coatings

-and for waterproofing have been dug up after 20-30 and 50 years of service

underground. They were found to be practically unchanged. Coal tar pitch
does not absorb any appreciable water and is not affected to any apprec1able
extent by soil bacteria.

The chemical stability of coal tar pitch is due to its aromatic
characters - 'Tne molecular unit of aromatic compounds is the benzene
ring. It is a chemical structure of great strength and stability. 1In
the symmetrical benzene ring, three single bonds and three double bonds
resonate between the carbon atoms. These structures are called "aromatic

rings", and the powerful inter-atomic forces holding them together account

for the high stability of coal tar compounds. In the original formation
of coal these benzene rings were chemicals united to make large, complex
aromatic molecules. In the aromatic molecules comprising coal tar, the
chemically inert carbon atoms outnumber hydrogen atoms two to one. It

is the high aromatic content of coal tar - over 90% - that gives it

great strength and resistance to attack by water or oxygen. Aromatic
compounds, as & class of chemicals, have a markedly lower degree of water
solubility and affinity for water than aliphatic compounds.

RESISTANCE TO SOLVENT ACTION

Coal tar enamels are substantially insoluble in petroleum products.
For oil product lines, this is an important property. In the event of
a leak in an oil line, the insolubility of the coal tar enamel coating
will assure minimum damase to the coated pipe. This also applies to any
pipeline or coated underground steel structure that is in contact with
soil contaminated with petroleum products. A nearby foreign pipeline carrying
crude or refined petroleum products can contaminate soil near a well-
coated line.

RESISTANCE TO SOIL STRESS AND MECEANICAL DAMAGE

Pipe coatings must withstand a reasonable amount of mechanical
abuse. £ the proper grade of coal tar enamel is used for the conditions
to which it must be exposed both prior to burial and after burial; and if
it is used in accordance with manufacturer's instructions; and if it is
used along with recommended shielding and also reinforcing where it is
so specified; then coal tar enamels will not be distorted or damaged and
the original coating thickness will be maintained, and the good service
expected of & coal tar coating will be obtained.
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RESISTANCE TO BACTERIA

Bacteria can feed on many hydrocarbon materials, but coal-tar:
coatings show no utilization by bacteria. Coal-tar enamel is inert

@

(2)

(3)

(1)

(5)

(6)
(1)

(8)

(9)

- to fungus attack.. (13, 14).

"Cold Flow of Pipe Coating Bitumens"
Charles E. Lee
Pacific Coast Gas Association, March, 1952

“"Contract Coatings"

W. F. Fair, Jr.

Proceedings of Seventh Annual Appalachian
Underground Corrosion Short Course (1962)

"General Acceptance of Steel Pipe and Commercial
Protective Coating for Same"

0. W. Johnson

Proceedings of Seventh Annual Appalachian
Underground Corrosion Short Course (1962)

"Coal .Tar Enamels and Paints"

Olin D. Graff

Proceedings of the Fifth Annual Appalachian
Underground Short Course (1960)

- "Properties, Specifications, Tests and Recommendations

for Coal Tar Coatings"

Part 1 - Hot 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 Tar Coatings for Protection of
Underground Structures"

Norman T. Shideler

Corrosion, June 1957

Report on Thermoplastic Coal Tar Base Linings, NACE .
Committee T-6A, Corrosion, July, 1958

"Bacterial Activity at the Bottom of Back-Filled
Pipe Line Ditches"

John O. Harris

Corrosion, March, 1960
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“Guide for Selecting Coatin.gs for Pipes of P:l.peType
Cable Systems

AIEE Paper No. 64-2L, 196L

Prepared by Task Group on Pipe Coatings,
F. E. Kulman, Chairman -

Corrosion Protection of Natural Gas Main in
Greater New York
F. E. Kulman

- Corrosion Conference, A.G.A., April 1952

"Pipeline Coatings”

N.K. Senatoroff

Western Division Conference, Canadian Region
N.A.C.E. February 1961

"Pipeline Protective Coating Materials as Growth
Substrates for Soil Microorgenisms®

- Dr. John 0. Harris

Transactions of the Kansas Academy of Science
Volume 62, No. 1, 1959

: "Iviicrobiolog:.cal Deterioration of Buried Pipe and

Cable Coatings"
F. E. Kulman
Corrosion, May, 1958
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PLASTICIZED

: UN- PARTIALLY|
- TESTS METHOD |PLASTICIZED PLASTICIZED| Regular| AWWA | Hotline
Softening Point. | ASTM D36 | 185-195 | 195-205 | 220-230 | 220min. | 250min.
Penetration: ASTM D5 :
77 F-100 gms-5sec ! 0-2 2-1 5-10 | 10-20 | O-5
115 F-50 gms-5 sec i 1-8 10-25 15-25 | 15-55 5-15
Filler Cash) % ;ASTM D271 | 22-32 22-32 22-32 | 26-35 | 22-32
Spw'fic Gravity,ﬂF.%ASTM D71 140-160 | 140-180 | 140-160| 140- 160 140-160
PERFORMANCE TESTS{ |
HighTemperature | AWWA C203| 5hrs@ | Shrs@ | 24 hrs@| 24 hrse@| 5 hrs@
(Ve" max sag) . 120F 140 F 160 F 160 F 180 F
Low Temperature AWWAC203. 5Shrs@ 5hrs@ | 6hrs@ | 6hrs@ | Bhrs@
(no cracks) 30F OF -20F | -20F | OF
| ‘Peel Test IAWWA C 203! 80-120F | 80-140F | 80-160F| 80-160F  80-180 F
(no peel) _
Spark Test ' ,
10,000 volts, AWWAC203] no no no no no
low amperage, : sporks | sparks | sparks | sparks | sparks
2/32"coating tkns.
Application Temp. 400 450 475 | 4715 | 500
_ (approx.) F.

O | y
'SYSTEMS _&0¢%5) SERVICE ]
Single Coat Normal Underground i
- Single Wrap o0 @ ¢ Environment //
Single Coat | g/g'e e |@ | Normal Underground ¢
Single Wrap Environment : - ,
Single Coat Normal Underground ’
Double Wrap o006 dhd Environment /
Severe Underground
Double Coat @ @ @@ (@ @ @ @ Environment - rocky
Double Wrap terrain, corrosive soils,
submarine flines, etc.
Severest Corrosive
Double Coat | g/@ /@@ |® @ ® ®® ® Environment suchas
' r'lple Wrap ' river corrosings, etc.
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 ELECTRICAL RESISTIVITY OF
. SPECIMENS OF ENAMELS

imersed in N/IO Sodium Chloride
solution- Wheatstone Bridge,100V.
- o | RESISTIVITY IN MEGOHMS/SQ.FT. -
ENAMEL 30 DAYS 1 YEAR
- Av.of 5 Asphalt Enamels 82,000 | less than 06
Un-plasticized Coal Tar 200000 | over 200,000
Partially Plasticized Coal Tar 20000 | 2100
~ Plasticized Coal Tar, RegularGrade | 6,000 | 1,300
Plasticized Coal Tar, Hotline Grade | 8,000 1900
Plasticized Coal Tar, AWWA Grade| 1,600 | 300
Rate of Deformation
O.1 MM per Day
iy
. RHEOLOGICAL | |masmemeo |
DIAGRAM FROM 250F soft pt
BLUNT ROD 4
PRESSURE |
UN-PLA

DEFORMATION | eaezteer

TJest Values | =

at 77°F 1 '

0 5 10 15 20

25

Stress-lbs.perSa.in.
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Rate of Deformation -
O1 MM.per Hr

140

FIGURE 2
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APPENDIX 5

Enbridge Line 5 Resolutions adopted as of

April 6, 2016

GOVERNMENTAL UNITS

Counties

Alcona
Alger

Antrim
Cheboygan
Chippewa
Emmet
Genesee
Grand Traverse
Ingham
losco
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



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

APPENDIX 6

g Bradley F. Sham tel 952 607 3430
ENBR’BGE Vice President, U.S. Operations  cell 218 269 5458
Liquids Pipelines fax 7138219938

brad.shamla@enbridge.com

November 19, 2014

Minneapolis Office

7701 France Avenue South
Suite 600

Edina, MN 55435

Honorable Bill Schuette Honorable Dan Wyant

Attorney General Director

Michigan Dept. of Attorney General Michigan Department of Environmental Quality

6" Floor G. Mennen Williams Building Constitution Hall

525 W. Ottawa Street 515 W. Allegan Street .
P.O. Box 30755 P.O. Box 30473 '
Lansing, MI 48909 Lansing, MI 48909 !

Re: Enbridge Line 5 at Straits of Mackinac
Your Joint Letter of July 24, 2014

Dear Messrs. Schuette and Wyant:

I am writing in formal response to the above-referenced letter. As you may know, Enbridge has been hard
at work in the Straits of Mackinac reviewing the supports for each of the two 20" pipelines that cross the
Straits. Work to install additional supports in the Straits finished September 8, 2014, well within the 90 ,

days required by the easement.

| have enclosed a spreadsheet that reflects the current span lengths for each of the pipelines. As you can 5
see, no span length exceeds seventy-five (75) feet. | have also enclosed a report we received from our '
contractor that provides more detail about the work done in the Straits. Enbridge will continue to monitor

the Straits every month through aerial and land-based inspections and will conduct a detailed underwater

visual and side scan sonar survey every two years. That frequency is based on the experience we have

garnered over many decades and results in a predictive maintenance model that has confirmed

that pipeline spans will not exceed 75 feet.

Enbridge respects the importance of the Straits as a source of commerce, tourism, and natural beauty,
and will continue to do what is necessary to help protect that natural resource. Further, Enbridge
appreciates the dialog with the State of Michigan in working jointly to protect and enhance the Straits.
Enbridge is proud to serve the State of Michigan and provide solutions to some of its energy needs.



If you have any questions about the enclosed, please do not hesitate to contact me to discuss. Thank you
again, and we look forward to our continued relationship going forward.

Sincerely,

ENBRIDGE ENERGY, LIMITED PARTNERSHIP
By Enbridge Pipelines (Lakehead) L.L.C.
Its General Partner

Bradley F. Shamla
Vice President, U.S. Operations

Enclosureg[s]

C: Leon Zupan
Peter Holran
Cynthia Hansen
Joel Kanvik
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APPENDIX 6: Unsupported Span Data from Enbridge's November 19, 2014
Letter and Attachment to Attorney General and DEQ Director

Southern Exposure
Point
E-75

East Span

2014
Length
0
50
70
47
28
30
49
44
37
54
38
48
44
28
58
61
31
63
37
38
63
59
38
36
36
56
50
36
58
53
21
43
6
40
47
67
22
36
63
22
60

45.79740
051N,
84.76828
612W

W-01-A

West Span

2014
Length
66
59
21
71
0
12
42
53
12
40
32
47
51
48
56
35
55
28
54
51
40
37
0
8
42
55
62
24
22
12
70
49
36
30
51
0
54
0
54
6
65

45.79570
801 N,
84.77389
377 W



42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

46
58
28
45
56
39
46
71
45
28
55
60
14

52
22
72
52
44
46
46
57
33
44
60
10

51
42
45
67
23
62
57
63
46
70
57
29
39
21
49
70

53

59
35

38
51
54
25
26
64
38
43
35
37
55
27
61
24
59
45
37
48
69
64
65
71
67
35
54
41
156
58
24
20
50
54
63
59
69
26
47
35
64
11
66
62
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, 84.7¢ 0

Total Supported Length (feet) 5464 5401
Total Supported Length (miles) 1.03 1.02

Total Unburied Length (miles) 2.1 2.3



APPENDIX 7

Enbridge Energy Company, Inc. Grant P. Henningsen ™
Lake Superior Place Supervisor, Civil/lMechanical Engineering ENBR’D GE
21 West Superior Street Adam J. Erickson

Duluth, MN 55802-2067 Engineer

www.enbridgepartners.com Tel 218 7250548

Fax 218 725 0564
adam.erickson@enbridge-us.com

September 14, 2001

Mr. John Arevalo

Michigan Department of Environmental Quality
Gaylord District

2100 West M-32

Gaylord, MI 49735

Re: Enbridge Energy’s Joint Permit Application for Repair Work to be Completed on
Crude Oil Transmission Pipelines Located in the Straits of Mackinac.

Dear Mr. Arevalo:

As follow-up to our telephone conversation held yesterday regarding the above referenced
project, enclosed is a Joint Permit Application for repair work to be conducted on Enbridge’s
(formerly Lakehead Pipeline) two 20-inch diameter pipelines. We have been in contact with the
U.S. Army Corp of Engineers and they will be issuing a permit for this repair work today. They
have assigned case number 880161211 to the project. These emergency preventative
maintenance repairs must be completed as soon as possible. We are scheduled to begin repair
work on Sunday morning, September 16, 2001.

We appreciate your work to expedite the approval process. If you have any questions or
comments, please feel free to contact me at (218) 725-0548.

Sincerely,
&;&%{f{_/\,\ 2//\({, (/(//L/\ e e

Adam J. Erickson
Engineer

Enclosure:  Joint Permit Application
Indications map

c: John Sobojinski — LPL
Grant Henningsen — LPL
Barry Power — LPL

24



US Army Corps of Engineers (USACE) Department of Envir | Quality (MDEQ) DE&.
Previous USACE Permit or File Number ] Land and Water Management Division, MDEQ File Number >

o 3| -~ LWMD/DEQ Ol-84-6°Hb o)
= | USACE File Number g \ Marina Operaling Permit Number %
>
5} €[ SEP 172001 | 5
w @
5] o " Fee received § %)
= ~ GAYLORD 0 00 HED3

o Printin black, blue, or red ink and complete all items in Sections 1 through 9 and those items in Sections 10 through 21 that apply to your proposed project.

Il PROJECT LOCATION INFORMATION
o Refer to your property’s legal description for the Township, Range, and Seclion information, and your property tax bill for your Property Tax Idenlification Number(s).

Address . Township Name(s) 4 Township(s) | Range(s) | Sectjon(s)
LAKE MICKIGAN BETWEER UPPER € Low @R Povin5ulh Jh N 3w | VA
City/Village County(ies) Property Tax Identification Number(s) a2
yvilage W/ ly(ies) /A perty () A
Name of Wate! Project Name or Job Number Subdivision/Plat AJ Lot Number Private Claim
A A 812R /A |
Project types [T private ] public/govenment X industrial [T commercial [T multi-family
(check all that apply) [] building addition ~ [] new building or structure [ building renovation or restoration ] river restoralion [ single-family
[] other (explain)
The proposed project is on, within, or involves (check all that apply) [ a legally established County Drain (dale established. )
[] astream [ apond (less than 5 acres) <] a Great Lake or Section 10 Waters ] a nalural river
[ ariver [J a channel/canal [ a designated high risk erosionarea ~ [] a dam [ a structure removal
[ aditch or drain [] an inland lake (more than 5 acres) [[] a designated critical dune area [J a wetland [ a utility crossing
[] a floodway area [] a 100-year floodplain [] a designated environmental area 1500 feet of an exisling walerbody

E DESCRIBE PROPOSED PROJECT AND ASSOCIATED ACTIVITIES, AND THE CONSTRUCTION SEQUENCE AND METHODS

o Allach separate sheels, as needed, including necessary dravings, skelches, or plans, PROSECT 1S To PROVIAE SUPPORT ONDERNEATH

OUR PIPELINES (N SECTIONS WHERE THE PIPELINE SPANS UN-SOPPRTED OVER Too GREAT A DISTRNCE,
GROUT BAGS wilL Be PLACED BEWEATH THE UNSUPRORTED SECTIONS THEW FILE wi™ GROUT VIA

A PUMPING R\6- LOLATE) ON A BARGE AT THE SURFACE . GRovT HOSES wofiL BE Conwected BY MIVEES,

Y APPLICANT, AGENT/CONTRACTOR, AND PROPERTY OWNER INFORMATION
o The applicant can be either the property owner or the person or company that proposes to undertake the activity.
o |f the applicant is a corporation, both the corporation and it's owner must provide a wrilten document authorizing the agent/contractor to act on their behalf.

licant (individual or corporate name; Agent/Conlractor (firm name and contact person)
ERBRbGE EoeRey TimTed PARTERSA 1P

Mailing Address A WEST  SOPERIOR STREET Address
City MOLO TH M State 55 38%? Code City State Zip Code
Daytime Telephone Number with Area Code, 2l %X 135-05 4 8 Daytime Telephone Number with Area Code

E-mail

FOA8) TA5- 0564 Amam, ERKKSow @ USPL. ENBRIBGE, Eom

Is the applicant the sole owner of all property on which this project is to be constructed and all properly involved or impacted by this project? [] No N Yes
(If No, provide a letter signed by the property owner authorizing the agent/conlractor to act on his or her behalf or a copy of easements or right-of-ways. If multiple
owners, please attach all property owners' names, mailing addresses, and telephone numbers.)

Property Owner's Name (lf different from applicant) Mailing Address

Daytime Telephone Number with Area Code City State Zip Code

ﬂ PROPOSED PROJECT PURPOSE, INTENDED USE, AND ALTERNATIVES CONSIDERED (Attach addilional sheets if necessary)

o The purpose must include any new development or expansion of an exisling land use.

e Include a description of alternalives considered to avoid or minimize resource impacts. Include factors such as, but not limited to, alternalive construction technologies;
altemalive project layout and design; altemative locations; local land use regulations and infrastructure; and pertinent environmental and resource issues.

o For ulility crossings, include both altemalive routes and alternative construction methods.

IN ORBER TO MANTAIN PINEUNE INTEGRITY € SAFETY - TMESE MAINTENANCE REPAIRS S WAIT
NO LONGER . THIS METHOD oF REPAIR 1S THE MOST EAVIRONMENTALLY FR)YEwdLY mMETHOD
WHICH we ARe AWARE ©oF,

Joint Permit Application Page 10f7 February 2001
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US Army Corps of Engineers (USACE) Michigan Department of Environmental Quality (MDEQ) DEQ.

B * LOCATING YOUR PROJECT SITE
o Provide the requested information listed below that will help staff in locating your project site.
o Altach a copy of a map, such as a plat, county, or USGS topographic map, clearly showing the site localion and include an arrow indicating the north direction.

Is there an access road to the project? []No [] Yes (If Yes, type of road, check all that apply) [] private [] public [Jimproved [] unimproved
Name of roads at closest main intersection and

Directions from main intersection

Style of house or other building on site [ ranch [] 2-story [] cape cod [] bi-level [] coltage/cabin [] pole bam [] none [[] other (describe)

Color Color of adjacent property house and/or buildings IT 1S LocaTED BeTween THE
House number A.ddress isvisibleon [Jhouse []garage []mailbox []sign []other OPPER £ R Povinsy (A OF
Street name Fire lane number Lot number

MICHIGAY AT THE MACKINAC
STRAITS ,

How can your site be identified if there is no visible address?
Provide directions to the project site, with distances from the best and nearest visible landmark and waterbody

Does project cross boundaries of two or more political jurisdictions? (City/Township, Township/Township, Counly/County, etc.)
[ No [ Yes (If Yes, list jurisdiction names.) UNKAOW N
F List all other federal, interstate, state, or local agencies authorizations required for the proposed activity, including all approvals or denials received.

Agency Type approval Identification number Date applied Date@ denied  If denled, reason for denial
USACE NATIONQIDE PRMIT Nwo3 9-13-0! q-14-0]
If a permit is issued, dale activity will commence (WDYY) 9§~ |5-0] P.E, Proposed completion date (WD/Y) |0~ |5 -©I
Has any construction aclivity commenced or been completed in a regulated area? [ No [] Yes Were the regulated activities conducted under a MDEQ permit?
If Yes, idenlify the portion(s) underway or completed on drawings or [INo [1Yes
altach project specifications and give completion date(s) (M/D/Y) If Yes, list the MDEQ permit number

Ave you aware of any unresolved violalions of environmental law or litigation involving the property? ] No [] Yes (If Yes, please explain)

PUBLIC NOTIFICATION (Attach additional sheets if necessary)
o Complete informalion for all adjacent and impacted property owners and the lake association or established lake board including the contact person's name.
o If you own the adjacent lot, provide the requested information for the first adjacent parcel beyond your property line.

Property Owner's Name N Mailing Address City State Zip Code
Ja
Name of [] Eslablished Lake Board [ ] or Lake Association Mailing Address City State Zip Code
and the Contact Person's Name Telephone Number
APPLICANT'S CERTIFICATION READ CAREFULLY BEFORE SIGNING

1 am applying for a pemil(s) to authorize the activilies described herein. | certify that | am familiar with the information contained in this applicalion, that it is true and
accurate, and, to the best of my knowledge, is in compliance with the State Coastal Zone Management Program and the Nalional Flood Insurance Program. | understand
that there are penalties for submilling false information and that any permit issued pursuant to this application may be revoked if informalion on this application is untrue.

| certify that | have the authority to undertake the activities proposed in this application. By signing this application, | agree to allow representatives of the MDEQ and the
USAGCE to enter upon said property in order to inspect the proposed aclivily site and the completed project. | understand that | must obtain all other necessary local,
county, state, or federal permits and that the granting of other permits by local, county, state, or federal agencies does not release me from the requirements of obtaining
the permit requested herein before commencing the activily. | understand that the payment of the application fee does not guarantee the issuance of a permit.

o All applicants must complete all the items in Sections 1 through 9 on pages 1 and 2 of this application.

o Complete those items in Sections 10 through 21 that apply to your project. It is necessary to submit only those pages where you have provided information.

o Please list here the application page numbers being submilted and a brief description of other attachments included with your application.

[1 Property Owner |

[] Agent/Conlractor S vl P me;( i ] A , ;

[7] Corporation ~ Title £-n b- e yo l=alegy, Pnnled Name Ao wm E 7 ickeson Signalure [ C(/'tc i UL clsey, Date ((f/ | ‘// 0
Joint Permit Application Page?2of 7 February 2001
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PERMIT APPLICATION

MDNRE / ACE JOINT PERMIT APPLICATION
Straits of Mackinac 2010 Underwater Inspection and Maintenance

August 26, 2010




MDNRE and USACE - Joint Permit Application
Enbridge Pipelines (Lakehead), L.1.C,
Straits of Mackinac Maintenance and Inspection Project, Line 5
Mackinae and Emmet Counties, Michigan

Project Descripton

2 — Deseribe proposed project and associated nctivities, and the construction sequence md methods,

The purpose of the praject will be to perform visual inspection of the existing 20-inch pipelines installed beneath the
Straits of Mackinac and install support structures in more than 10 locations along the pipeline. The most of the
[ocation of the existing pipelines is shown on the attached site Jocation Figures 1,2,3, & 4 in attachment “FIGURES
AND CONTRUCTION TYPICALS™.T he work will involve the installation of a helical anchoring system with
saddle mounted aboul the pipeline in each propesed location to increase support; the anchers will be augered
directly inlo the lake bed. The proposed locations for installation of the anchoring structures are provided on the
attached map. During the underwater inspection additional location requiring maintenance may be identified.
Installation of suppost structures in these locations would oceur during this projeet, Schematics showing the
auguring apparatus and method as well as equipment utilized for installation are included with the attachments.

Work will be conducted from barges and a certified diving contractor will be employed to oversee the instatlation.
Work is scheduled to begin September 17, 2010 and is expected to take 10 days at the minimum with very good
weather conditions and up to 30 days with poor weather conditions.

4 — Proposed project purpose, intended wuse, and alternative considered.

In order to maintain pipeline integrity, installation of additional supports to minimize the distance between presently
unsupported pipeline spans is necessary. The proposed locations for installation of the anchoring structures are
provided on the attached map. Schemalics showing the auguring apparatus and method as well as equipment utilized
Tor installation are included with the attachmenis. The supporl method is anticipated to incur minimal or no
environmental impact. This project is considered pipeline mainienance and is not associated with a new ulility
instaltation.

The proposed work is necessary to provide better overall pipeline integrity and safety, Do nathing or the no-build
alternative presents a future risk to the pipeline. The no build is not a viable option.

RECEIVED
AUG 2 6 2V

RE/WRD
PERMT?E‘,\EI}NSDUDATION UNIT




Page | of 2

Rasmusson, Scott (DNRE)

From: Jacob Jorgensen [Jacob.Jorgensen@enbridge.com]

Sent:  Thursday, November 18, 2010 1:18 PM

To: Scott Rasmusson (DNRE; Gina Nathan (ACE

Cc: Arevalo, John (DNRE); Alina Heydt (Barr; Patsy Bolk; David Hoffman; Jason Pavene
Subject: MDNRE File #10-24-0035-P - Enbridge, Straits of Mackinac

Mr. Rasmusson and Ms. Nathan,

Please find the following information for your file on MDNRE File #10-24-0035-P. Seven screw
anchor support assembly installations were completed at the following localions:

West Pipeline Leg
W-18A - Completed at 3:40 PM ON 9-24-10
W-34B - Completed at 3:00 PM ON 9-27-10
W-70 - Completed at 4:40 PM ON 9-29-10
W-58A - Completed at 6:30 PM ON 9-30-10

East Pipeline Leg
E-13C - Completed af 3:35 PM on 10-4-10
E-13B - Completed at 4:11 PM on 10-5-10
E-74B - Completed at 12:15 PM on 10-6-10

We will not be completing the project completion postcard at this time as our preventative work
may not be completed. The real-time ROV Inspection in September did net indicate that there were
immediate support conditions needing attention that were outside of our original fall 2010 preventalive
madintenance scope. We will be reviewing the data from the 2010 fall inspeciion fo develop and
schedule our future prevenltative maintenance programs. We do not have the future support locations
determined at this point, nor the actual scope of the projects to come at this time, but we will be
working towards them in the coming months.

Please let me know if you have any questions or concerns.
Thank you,

Jacob Jorgensen, EIT
Enbridge Energy
Superior Region Engineer
Office: (715) 394-1551

. Cell:  (218)248-0808

' Fax:  (832) 325 5602

Enbridge 24-1Tour Emergency Response Number 1-800-858-5253

#i"k‘k**v}ﬁai*ﬁﬁ)k'ée'k***‘k*****iMPORTANTNO'{'ICE:&ktiikAiktt**tki**ii*tﬁ‘**

Unless otherwise indicated or ebvious from the nature of the transmittal, the information contained in this email
message is CONFIDENTIAL information intended for the use of the individual or entity named herein. If the
reader of this message is not the intended recipient, or the employee or agent responsible to deliver it to the
intended recipient, you are hereby notified that any dissemination, distribution or copying of this communication is
strictly prohibited. If you have received this communication in error, please immedialely notify the sender using
the above contact information or by return email and delete this message and any copies from your computer

11/22/2010




APPENDIX 9: ADDITIONAL INFORMATION ON EASEMENT VIOLATIONS

Section 3. Additional Information about the Pipeline Wall Thickness Requitement

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 standatds, 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.

Table 9—Tolerances for Wall Thickness

Tolerance? (Percent of Specified Wall Thickness)

Size Type of Pipe Grade B or Lower Grade X42 or Higher
< 27/8 All +20.0,-125 + 15.0,-12.5
>27/g and <20 All +15.0,—-125 +15.0,-12.5
=20 Welded +17.5,-12.5 +19.5,-8.0
=20 Seamless +15.0,-12.5 +17.5,-10.0

AWhere negative tolerances smaller than those listed are specified by the purchaser, the positive toler-
ance shall be increased to the applicable total tolerance range in percent less the wall thickness negative
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 51.. This raises the possibility that this pipe did not in fact meet the
specifications set forth in the 1953 Easement and the 1953 MPSC Otder. 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 vatiation 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”7 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,* the engineering report states asphalt primer5’ and the 2014 Enbridge ORP
report> states it could be either an extract of coal tar or asphalt.?

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.

4 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
propetly 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.

5 See Appendix 4: J. J. McManus, W. L. Pemie, and A. Davies, “HOT APPLIED COAL TAR COATINGS;,”
Allied Chemical Corporation, Plastics Division, Mortistown, 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
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Photo D Trudgen Photo of Pipe Cleaning Machine 00010370013.tif

RN
Photo E
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 Fasement.

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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