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Introduction
This Blasting Plan, (herein referred to as “Plan”), describes the procedures and conditions that Enbridge
Energy, Limited Partnership (herein referred to as “Enbridge”) would use where blasting is required for
the Line 5 Wisconsin Segment Relocation Project (Herein referred to as “Project”).
Enbridge has developed the proposed Project, which will replace the existing Line 5 pipeline that
currently traverses through the Reservation with new, 30-inch-diameter pipe to be located entirely
outside the Reservation. Figure 1 shows the location of the proposed reroute with construction
mileposts.

Figure 1: Project Overview

Preliminary desktop reviews have been completed to identify subsurface conditions along the proposed
route including soil types, rock outcrops, and bedrock formations. Upon review of these subsurface
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conditions, there have been locations identified where conventional trenching techniques will likely be
inadequate, and blasting would potentially be required to install the pipeline. Locations identified to
potentially require blasting were based on a heat map detailing locations where bedrock was 5 feet or
less below grade. Approximately 10 miles of blasting is assumed to be required for the Project, occurring
mostly between construction mileposts 17 and 41. A more accurate prediction of potential blasting
locations will be available closer to the time of construction and when on-site geotechnical data is
gathered and analyzed.

Purpose of Blasting Plan
This plan will provide guidelines and general requirements for blasting activities that may occur during
the Project. This Plan will be supplemental to Enbridge’s blasting contractor(s) blasting plans. The
blasting contractor(s) are required to develop their own blasting procedures and site-specific blasting
plans for each blasting location as required; which will be more project and site specific than the
requirements listed in this Plan and are to be submitted to Enbridge prior to any blasting activities.
This Plan is intended to identify general blasting procedures, including safety, use, storage, and
transportation of explosives that meet or exceed the minimum safety requirements as defined by
federal, state, and local regulations. Regulations include Code of Federal Regulations (herein referred to
as “CFR”) Title 49 Part 177 – Carriage by Public Highway, CFR Title 29 Part 1910.109 – Occupational
Safety and Health Standards– Explosives and Blasting Agents, CFR Title 29 Part 1926 Subpart U – Safety
and Health Regulations for Construction - Blasting and the Use of Explosives, Wis. Administrative Code
SPS 305.20 – Blasting and Fireworks - Blasters, and National Fire Prevention Association 495, Explosive
Materials Code, Chapter 11. Additionally, this plan is intended to address environmental aspects of
blasting activities and to identify areas of concern along the proposed Project route.

General Blasting Requirements
All blasting operations must be conducted under the direction and constant supervision of personnel
certified and legally licensed to perform such activity in the jurisdiction where blasting occurs. Prior to
blasting activities, the blasting contractor(s) will provide Enbridge with the experience, certifications,
licenses, and permits associated with the blasting personnel. The Contractor will not use explosives to
excavate any section of the proposed pipeline without a minimum 60 days advanced written notice and
the written approval of Enbridge.
All blasting-related operations, including obtaining, transporting, storing, handling, loading, detonating,
and disposing of blasting material, as well as ground-motion monitoring shall comply with all applicable
federal, state, and local regulations, permit stipulations, and contracts. Blasting for excavation or
grading purposes is to be used only when deemed necessary by a construction expert after examination
of the site and other reasonable means of excavation have been attempted and are unsuccessful in
achieving the required results. Enbridge may specify locations where the proposed pipeline crosses
foreign utilities and/or structures in which consolidated rock must be removed by approved mechanical
equipment such as rock-trenching, hydraulic rams, jack hammers, or rock saws in lieu of blasting.
Before blasting, site-specific blasting plans consistent with the provisions of this Plan must be submitted
by the blasting contractor(s) to Enbridge for approval and review by a licensed Enbridge engineer.
Should there be an existing pipeline within 50 feet of an area proposed for blasting, the blasting
contractor will complete a stress calculation to propose the allowable pounds of explosive per delay
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interval and determine the combined stress level of each affected pipeline. These recommendations
must be reviewed by Enbridge and approved before blasting can commence.

Site-Specific Blasting Plans
The blasting contractor(s) will create a site-specific blasting plan for any area determined to require
blasting. Each site-specific blasting plan will include details and calculations regarding environmental
variables that will be recorded closer to the time of the blast. The site-specific blasting plan will take into
account environmental/site-specific conditions that exist, as well as methods, materials, and locations of
all explosives to be used for blasting.
Each plan will include a pre-blast risk assessment and must include at a minimum the following:


Blasting contractor’s name, company, copy of license, qualifications;



Seismograph company, names, equipment, and sensor location;



Copies of all permits;



Materials including explosive type, product name and size, weight per unit, and density;



Methods including tamping method, blasting sequence, non-electrical initiation systems,
magazine type, and storage locations;



Site dimensions, explosive depth, distribution, maximum charge/weight per delay;



Hole depth, diameter, pattern, and number of holes per delay;



Dates and hours that blasting will be conducted, distance and orientation to nearest
above/below grade structures, and schedule identifying when blasting would occur within each
waterbody greater than 10 feet wide or within any designated cold-water fishery;



The distance within which above/below grade structures will be affected by the blast and all
structures located within that distance;



Blasting procedures for:
o

Storing, handling, transporting, loading, and activating explosives;

o

Prevention measures for misfires, flyrock, fire, noise, and stray current accidental
detonation;

o

Signs, flagging, flagmen, and warning signals prior to each blast;

o

Pre-blast inspections;

o

Locations in which the pipeline route and construction workspace:
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Parallels or crosses an above or below grade electrical transmission line;



Parallels or crosses a highway or road;



Is within or adjacent to treed areas;



Approaches any potable water source, residence, building, occupied structure,
or recreational area (distance to be determined by blasting contractor based on
site-specific conditions and blasting specifications);
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o

Timing and method(s) of notification of any affected residences, buildings, and occupied
structures within the distances determined by the blasting contractor’s pre-blast
surveys.

o

Post-blast inspections; and

o

Disposal methods of blasting material waste.

Pre-Blasting Requirements
Prior to blasting, the blasting contractor(s) must:


Provide all aforementioned documentation (site-specific blasting plan, qualifications, permits,
etc.);



Make all necessary “one call” notifications 48 hours prior to blasting as required;



Complete all necessary pre-blasting notifications, surveys, and tests for the protection of
above/below grade structures; and



Verify to Enbridge that all property owners have been notified of the impending construction.

Monitoring
During blasting operations, the blasting contractor(s) will monitor operations as specified by the
approved Blasting Plan and applicable regulations. A seismograph will be provided to record peak
particle velocity of all blasts in the vertical, longitudinal, and transverse directions. Seismic monitoring
shall continue unless written authorization is explicitly given by an Enbridge representative.
An independent third-party contractor will monitor the seismographs and provide Blasting Log records
to Enbridge. All seismographs will be deployed and calibrated per the standards outlined by the
International Society of Explosive Engineers. The peak particle velocity will be measured at adjacent
pipeline(s), potable water sources, and aboveground structure within the distance established by the
blasting contractor.
A Blast Report will be completed immediately after each blast. A copy of all Blast Reports, and all other
required documentation, will be provided to Enbridge and applicable agencies as required.

Safety
Protection of Aboveground and Underground Structures
Where blasting is required, Enbridge will identify any municipal water mains and will consult the
local water authority. Reports of identified crossings will include location by milepost, owner, and
status and results of contacts with the water authority.
The blasting contractor(s) will exercise control to prevent damage to aboveground and underground
structures, including buildings, pipelines, utilities, springs, and water wells. The Contractor will
implement the following procedures:


Any potable water source and/or associated pipe system within the distance established
by the blasting contractor would be tested for yield and water quality before blasting. If
damaged, Enbridge will repair or otherwise restore any damage, or Enbridge will
compensate the owner for damages. Enbridge will provide an alternative potable water
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supply to the landowner until repairs occur. Locations of potable sources and/or
associated pipe systems within the distance established by the blasting contractor will
be indicated on Enbridge’s construction alignment sheets.


A third-party vibration monitor and an Enbridge representative Enbridge will inspect all
aboveground structures within the distance established by the blasting contractor
before and after blasting. In the unlikely event that damage occurs to the aboveground
structure, the owner will be compensated.



The blasting contractor(s) is responsible for the ultimate resolution of all damage claims
resulting from blasting.



Blasting will not be allowed within 15 feet of an existing pipeline, unless specifically
authorized by Enbridge.



Holes that have contained explosive material shall not be re-drilled. Holes must not be
drilled where danger exists of intersecting another hole containing explosive material.



Blasting mats or padding will be used on all shots where necessary to prevent scattering
of loose rock onto adjacent property and to prevent damage to nearby structures and
overhead utilities.



Blasting cannot begin until occupants of nearby buildings, stores, residences, places of
business, places of public gathering, administrators of public recreation areas, and
farmers have been notified by the blasting contractor(s) sufficiently in advance to
protect personnel, property, and livestock. The blasting contractor(s) must notify all
such parties at least 48 hours prior to blasting; the specifics of how this notification will
occur will be in the site-specific Blasting Plan.



Blasting in or near environmentally sensitive areas such as streams and wildlife areas
may include additional restrictions.



All blasting is subject to the following limitations.
o

Maximum PPV of 12.0 inches per second in any of three mutually perpendicular
axes, measured at the lesser distance of the nearest facility or the edge of the
permanent easement.

o

Maximum diameter of explosive may be no larger than 2 inches unless
approved by Enbridge.

o

Maximum quantity of explosive per delay is governed by the recorded
measurements as influenced by work site conditions.

o

Explosive agents and ignition methods shall be approved by Enbridge.

o

Clean, crushed ¼ - 3/8 inch angular stemming material is to be used in all holes.

o

Holes are to be covered with a form of protective matting or cover to prevent
flyrock as directed by Enbridge.
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The drilling pattern must be set in a manner to achieve smaller rock fragmentation
(maximum 1 foot in diameter) in order to use as much as possible of the blasted rock as
backfill material after the pipe has been padded in accordance with the specifications.
The blasting contractor(s) must submit the proposed drilling pattern to Enbridge for
approval.



Under pipeline crossings and all other areas where drilling and blasting is required
within 15 feet of existing facilities:
o

Enbridge approval must be given prior to blasting.

o

Drill holes must be reduced to a maximum of 2 inches or less in diameter.

o

The number of holes shot at one time is limited to three unless otherwise
approved by Enbridge.

o

Appropriate delay between charges to attain desired fragmentation.

Protection of Personnel
The blasting contractor(s) must include in its procedures all federal, state, county, and local safety
requirements for blasting. The procedures must address, at a minimum, the following requirements:


The employer shall permit only authorized and qualified persons to handle and use
explosives.



All explosives shall be accounted for at all times.



Employees authorized to prepare explosive charges or conduct blasting operations shall use
every reasonable precaution including, but not limited to, visual and audible warning
signals, flags, or barricades, to ensure employee safety.



All blasting activities must be conducted only during daylight hours.



Adequate signs, warning against the use of mobile radio transmitters, are to be prominently
displayed on all roads within 1,000 feet of blasting operations.



Explosives, blasting agents, and blasting supplies that are obviously deteriorated or
damaged shall not be used.



Tamping shall be done only with wood rods or plastic tamping poles without exposed metal
parts, but non-sparking metal connectors may be used for jointed poles. Violent tamping
shall be avoided. The primer shall never be tamped.



No explosives or blasting agents shall be left unattended at the blast site.



No activity of any nature other than that which is required for loading holes with explosives
shall be permitted in a blast area.



No explosive shall be loaded or used underground in the presence of combustible gases or
combustible dusts.



No loaded holes shall be left unattended or unprotected.
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All loading and blasting activity must cease and personnel in and around the blast area will
retreat to a position of safety during the approach and progress of an electrical storm
irrespective of the type of explosives or initiation system used.



Fly-rock leaving the right-of-way must be collected immediately and disposed of at disposal
sites approved by Enbridge. This work shall not be left to the cleanup crew.

Protection of Threatened and Endangered Species
The blasting contractor will be required to coordinate with Enbridge's environment staff during
initial planning to determine the potential to effect threatened and endangered species, as well as
to implement measures to avoid impacts to identified species.

Lightning Hazard
A risk of accidental detonation caused by lightning strikes exists at any time the workplace is
experiencing an electrical storm and there are loaded holes on site. If this hazard is judged to exist
by the Enbridge representative, work will discontinue at all operations and workers will be moved to
secure positions away from the loaded holes. Furthermore, workers cannot return to the work site
until the storm has passed and the Enbridge representative has indicated it is clear to return.
Enbridge’s blasting contractor(s) must have on site approved lightning detectors capable of
measuring the degree of electrical activity as a storm approaches, and the distance from the storm
to the instrument.

In-Water Blasting
Based on Enbridge’s review of the geologic conditions present along the route, there are currently
locations that may require in-stream blasting. Enbridge will explore every possibility to avoid the use of
blasting in these areas, and instead use other methods to fracture bedrock adequately. The extent of
bedrock present on either side of the stream crossing may deem traditional methods of construction
non-feasible but will depend on on-site geotechnical investigation. Using the blasting method would
allow the Project to minimize the amount of time required working in the stream and overall
disturbance to the feature.
At such locations, the blasting contractor(s) will furnish the necessary labor and equipment to employ
best management practices required by regulatory agencies to protect the feature. Following any
blasting activities, stream channels will be restored to near pre-construction contours, alignment, and
conditions through post-construction restoration activities. Enbridge will monitor this crossing following
construction as part of its Post Construction Monitoring Plan.
Table 2 shows list of identified stream crossings along the preferred route that may require in-stream
blasting. In-water blasting locations are subject to change based on on-site geotechnical investigation.
Table 2: Potential In-Water Blasting Locations
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Unnamed Creek

20.4
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Unnamed Creek

21.49

Unnamed Creek

27.77

Unnamed Creek

28.21

Unnamed Creek

28.48

Unnamed Creek

38.36

Unnamed Creek

38.86

Vaughn Creek

Vaughn Creek

Unnamed Creek

39.78

Storage Requirements
Explosives and related materials shall be stored in approved facilities required under the applicable
provisions of the Bureau of Alcohol, Tobacco and Firearms regulations contained in 27 CFR part 55,
Commerce in Explosives. Additional storage provisions include, but are not limited to the following:


Blasting caps, electric blasting caps, detonating primers, and primed cartridges shall not be
stored in the same magazine with other explosives or blasting agents.



Smoking and open flames shall not be permitted within 50 feet of explosives and detonator
storage magazine.



Explosives not being used shall be kept in a locked magazine, unavailable to persons not
authorized to handle them. The employer shall maintain an inventory and use record of all
explosives. Appropriate authorities shall be notified of any loss, theft, or unauthorized entry into
a magazine. Magazines will be marked in minimum 3-inch high letters with the words “DANGER
– EXPLOSIVES” prominently displayed on all sides and roof.



When explosive materials are taken from the storage magazine, they must be kept in the
original containers until used. Small quantities of explosive materials may be placed in day
boxes, powder chests, or detonator boxes. Any explosive material not used at the blast site must
be returned to the storage magazine and replaced in the original container as soon as possible.
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Contact Us

Lake Superior Consulting, LLC
130 W. Superior Street, Suite 500, Duluth, MN 55802
info@LSConsulting.com
218.727.3141

