CENTRAL REGION OFFICE
Construction Inspection Report

Date: March 23, 2010
Project: Alberta Clipper Superior Station work

Location: Superior WI MP/Station: Enbridge Terminal

Activity: 124812 Assignment: 80934 OPID: 11169 Unit ID: 1323
Personnel Contacted Title/Position Company

Boyd Hougrose Liaison Enbridge

Jim Schwartz Tank Inspector EMH

Tom Dooley Chief Inspector EMH

Activities Observed:
Observed welding on Tanks 36, 37, and 40. Reviewed x-rays of defects and the repairs.

Observed the station piping of the Alberta Clipper. Inspected the welds and reviewed x-rays.

il

Issues Identified:

1. Matrix has not yet provided a welder qualification trail back to the date of the welders
original qualification.

2. Requested the review of an x-ray on the launcher. The weld should not have passed
visual, due to inadequate reinforcement of the cap. Portions of the cap where not as high
as the thinner pipe wall.

Inspector: Darren Lemmerman (PHMSA)




CENTRAL REGION OFFICE
Construction Inspection Report

Date: March 15, 2010
Project: Alberta Clipper Superior Station work

Location: Superior W1 MP/Station: Enbridge Terminal

Activity: 124812 Assignment: 80933

Personnel Contacted Title/Position
Boyd Hougrose Liaison

Jim Schwartz Tank Inspector
Tom Dooley Chief Inspector

Activities Observed;

OPID: 11169 Unit ID: 1323

Company

Enbridge
EMH
EMH

Observed welding on Tanks 36, 37, and 40. Reviewed x-rays of defects and the repairs.

Enbridge is building 5 new 180 foot diameter tanks 56 high. Tanks 36 and 37 are full height.
Tank 38 has only the ring wall complete. Tank 39 location is currently a spoil storage location.

Tank 40 has one ring remaining.

Issues Identified:

1. Matrix has not provided Enbridge with the welder qualification trail back to the date of

the welders original qualification.

Inspector: Darren Lemmerman (PHMSA)




Exit Interview
Enbridge Southern Lights Construction Inspection
February 11, 2010
Manbhattan to Streator 20” line
Morris, IL

No issues to discuss.




Exit Interview
Enbridge Southern Lights Construction Inspection
February 09, 2010
Manhattan Terminal
Manhattan, IL

No issues to discuss




CENTRAL REGION OFFICE

to be hydrotested and strapped beginning the end of
February.

Daily Inspection Report
Project: Enbridge Southern Lights (20”) Date: 02_09_10
Location: ~ Manhattan, IL Station/Survey or
Manhattan Station Pipeline Marker:

Personnel Contacted: Title/Position: Company/Affiliation:

Dave Stafford Compliance Enbridge

Jacob Weertz Mechanical inspector Contractor

Kelly Harless Construction Manager Enbridge (contract)
Activities Observed/Performed: Results/Comments:
Manhattan Station
1. Reviewed 150# class piping hydrotest for surge relief piping 1. No issues
2. Reviewed NDE reader sheets for welding done since mid 2. No issues

December 2009.

3. Reviewed tank hydrotest plan and strapping plan. Tanks are 3. No issues

Summary:

No issues for followup.

Inspector(s): Carl Griffis




CENTRAL REGION OFFICE
Daily Inspection Report

Project: Enbridge Southern Lights (20”) Date: 02_11_10

Location: ~ Morris, IL Station/Survey or
Manhattan to Streator 20” line Pipeline Marker:
Personnel Contacted: Title/Position: Company/Affiliation:
Carter Saline Construction Manager Enbridge (contract)
Matt Bordson Project Engineer Enbridge
Glen Morgan Corrosion Tech ENEngineering
As) VA/AAE BLINNL
Activities Observed/Performed: Results/Comments:;

1. Anomaly #273 appears to be several large gouges to metal on

1. Enbridge will remove the pipe and determine the cause of the
the top and side of the pipe. There are several pitted areas.

deep pits.
After blasting, the pits ranged in depth from 0.04 to 0.085
inches. The deeper pits necessitated replacement of the pipe.
2. Anomaly #272 appears to be a scrape on the top of the pipe 2. No issue

about 2 by 2 inches. Measured wall loss was ~0.025 inches.
The scrape will be buffed down and recoated.

Summary:

No issues. Enbridge to provide analysis of pipe damage at anomaly #273.

Inspector(s): Carl Griffis




CENTRAL REGION OFFICE
Daily Inspection Report

Project:  Enbridge Southern Lights (20”) Date:  02_10_10

Location: Morris, IL

Station/Survey or
Manbhattan to Streator 20” line Pipeline Marker:
Personnel Contacted: Title/Position: : Company/Affiliation:
Carter Saline Construction Manager Enbridge (contract)
Dave Stafford Compliance Enbridge
Activities Observed/Performed: Results/Comments:
1. Reviewed the status of the ACVG survey. Examination of 1. No issues

anomalies 272 and 273 were delayed to 2/11/10.

Summary:

No issues. Will observe anomaly digs on 2/11/10.

Inspector(s): Carl Griffis




MNOPS Pipeline Construction inspection Guide

2/13/2010
Inspector: Jeff Murray AFO: E
Case Number: 109724
Summary of Inspection tems:
Inspection Date Inspection Area Inspection Summary Page Reference
2/2/2010 Trave!
2/3/12010 Spread 3&5
2/4/2010 Spread 4
Summary Personnel Observed:
Name Title / Role Company Phone Email
Boyd Haugrose Sr. Regulatory Compliance Enbridge 218.441.2366 boyd.haugrose@enbridge.com |
John Rayon Coating Inspector Enbridge
K.D. Lioyd Coating Inspector Enbridge
Don French Pipe Lowering Inspector Enbridge
Doug Love Weld Inspector Enbridge
Darrel Cradell Weld Inspector Enbridge
Jay Black Chief Inspector Enbridge

Summary of Inspection Observations:

Met with K.D. Lloyd and John Rayon (Coating Inspectors) at Mile Post 986. At this location, 36" pipe coating was inspected. Observed one
pipe joint that contained a slight amount of weld splatter and a few areas that contained a minor amount of small bumps on the coating.
The bumps were located immediately outside of where the heat ring was applied. Boyd indicated that these bumps had been tested to
assure they were not hollow and did not contain any excess coating loss. John indicated that two head rings were used for heat
management . Jeff Murray observed inspector carrying 475 degree temple stick.

Met with Don French (Pipe Lowering Inspector). Pipe bags were on the ROW in preparation to be used in lieu of concrete pipe. Observed
location that the 20" and 36" pipe in the ditch was located no more than 6' apart.

Met with Jay Black (Chief Inspector), Doug Love and Darrel Cradell {(weld Inspectors) at MP 1033. Observed 36" pipe with concrete overlay
that contained two part epoxy near the girth weld on nearly all pipe sections. Jay Black explained that this was required since the width of

the ring used to apply FBE was limited due to the concrete on the pipe hence FBE did not extend to parent coating and required the two
part epoxy.

Observed heat management during welding. Noted that the crews were staying close to each other assuring that there were no extended
time lapses between passes.

No Violations or Non-Compliance Issues

Transmittal Form
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. : MNOPS Pipeline Construction Inspection Guide
2/3/2010 | Date Submitted: | 2/13/2010 |

Inspection Date: | Case Number: [109724 |

Inspector: [Jeff Murray | Inspection Area: | Spread 3 (Clearbrook to Deer River) |
Inspection Details: Welding: Coating:
Inspection Item: Pass Type
Location: Electrode Dia. Thickness
M.P. Station: MP986 Electrode Type
Intersection: Amperage A
Weather: Cloudy, 8F Voltage v
Pipe Information Travel Rate in/ min
Pipe Size: 36" [ Pre-Heat Temp 475 °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Boyd Haugrose . Regulatory Complian Enbridge 218.441.2366 boyd.haugrose@enbridge.com |

John Rayon Coating Inspector Enbridge

K.D. Lloyd Coating Inspector Enbridge

Don French Pipe Lowering Inspector Enbridge
Notes / Observations:

Boyd Haugrose provided an overall summary of the recent issues on the Enbridge project . He indicated that they continued to
phase out the concrete applied to the piping for the wetlands area. He indicated the concrete was much slower to install than bags
and potentially could have contributed to cracking at girth welds. Boyd noted that the issues with the cut-out welds were more
prevalent on the 36" pipe than the 20" pipe.

Met with K.D. Lloyd and John Rayon (Coating Inspectors) at Mile Post 986. At this location, 36" pipe coating was inspected. Observed
one pipe joint that contained a slight amount of weld splatter and a few areas that contained a minor amount of small bumps on the
coating. The bumps were located immediately outside of where the heat ring was applied. Boyd indicated that these bumps had
been tested to assure they were not hollow and did not contain any excess coating loss. John indicated that two head rings were
used for heat management . Jeff Murray observed inspector carrying 475 degree temple stick. |

Met with Don French (Pipe Lowering Inspector). Pipe bags were on the ROW in preparation to be used in lieu of concrete pipe. As
shown in Photo 4, observed location that the 20" and 36" pipe in the ditch was located no more than 6' apart.

Photograph Photograph
Description Description
Photo 1: Coating Photo 2: Region
crews on MP 986. containing lots of
holidays found during
jeeping.
Photograph Photograph
Description Description
Photo 3: Lowering Photo 4: 20" and 36"
Crews in ditch

Daily1




MNOPS Pipeline Construction Inspection Guide

Inspection Date: [ 2/4/2010 | Date Submitted: [ | Case Number: [109724 ]
Inspector: [Jj‘ﬁMurray i Inspection Area: | Spread 4 (Deer River to Superior) il
Inspection Details: Welding: Coating:
Inspection Item: Pass Type
Location: Electrode Dia. Thickness
M.P. Station: MP1033 Electrode Type
Intersection: Amperage A
Weather: Cloudy, 20F Voltage v
Pipe Information Travel Rate in/ min
Pipe Size: 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Boyd Haugrose . Regulatory Complian Enbridge 218.441.2366 boyd.haugrose@enbridge.com
Doug Love Weld Inspector Enbridge
Darrel Cradell Weld Inspector Enbridge

Jay Black Chief Inspector Enbridge

Notes / Observations:

No Violations or Non Compliances Observed.

Met with Jay Black (Chief Inspector), Doug Love and Darrel Cradell (weld Inspectors) at MP 1033. Observed 36" pipe with concrete
overlay that contained two part epoxy near the girth weld on nearly all pipe sections. Jay Black explained that this was required
since the width of the ring used to apply FBE was limited due to the concrete on the pipe hence FBE did not extend to parent coating
and required the two part epoxy.

Observed heat management during welding. Noted that the crews were staying close to each other assuring that there were no
extended time lapses between passes.

Photograph
Description

Coating.

" |Epoxy to Parent

Photograph
Description

Daily2

Photograph
Description

Photo 2: Region
containing lots of
holidays found during

jeeping.

Photograph
Description




Enbridge Pipelines (Lakehead) L.L.C. James Crawford EMBR'D GE

1320 Grand Avenue Director
Superior, WI 54880 Engineering & Construction (US)
www.enbridgepartners.com Major Projects
Tel 715398 4516
Jim.Crawford@enbridge.com

February 12, 2010

To:  Jack Olin Paul Eberth
Tommy Shiflett Avery Schott

Re: PHMSA Audit Issues 68-71 (January 25-29, 2010)

Attached is a summary of PHMSA audit findings and their disposition based on
the audit that occurred on January 25-29 on Spread 3/5. Please review these
findings/responses and ensure that contractor and inspection staff are informed
and take appropriate action.

| appreciate your support in working with PHMSA and MNOPS to ensure we
responded to concerns that were raised in a prompt and effective manner. Your
effective communications and actions have helped to ensure an exceptional
project.

Jim Crawford

cc: Dan Plume, Tom Hodge, Marc DeVarennes, Shaun Kavajecz, Dave Hoffman
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Alberta Clipper
Summary of January 25-29 Spread 3, 4 and 5.
This is the combined observations from Brian Pierzina, Pat Donovan and Darren
Lemmerman.

1. Heat management
While observing the pipe gang on spread 3 near Forest RD 2127, it was
identified that the heat management requirements were not occurring
consistently according to the construction procedures. The procedures
require a minimum temperature 250 degrees F shall be maintained while
performing welding. It was noted that welders and their helpers who were
using the 300 degree tempilsticks were doing significantly better than
those using 250 degree tempilsticks. It was stated by the welding
inspector that the coating crew had concerns that the welding crews were
over heating the coating and damaging it. This was not the first time we
heard this comment.

A tie in crew was observed east of Cass Lake performing a 36" tie-in. It
appeared that they were performing adequate heat management. They
were using 250 degree tempilsticks. The work was being performed in a
deep trench and the inspector stated that he was not that limber any more
to enter the trench for direct observation of the weld. It was also our
understanding that all welders were to use the 300 degree tempilsticks for
heat management.

2. Coating/Jeeping
The jeeping crews were observed working on the 36" pipe. About a half
mile of pipe was walked and it was noted that several visual defects were
missed during the jeeping process. These included two locations
consisting of blisters, about 5 locations where the flocking ring damaged
the coating by being set down on the transition area while still hot and
improperly repaired, an area that was feathered for repair with no coating
applied and a repair that did not cover the entire coating defect. The
jeeping crew should be commended for finding a defect that existed in the
coating and pipe metal surface near weld number 1471. The pipe had a
surface anomaly that was inspected for pipe integrity, which could have
been just covered up. Jeff W updated me on this location and stated that
the defect was fairly shallow. Additional questions on this defect are as
follows; How was the depth of the defect measured? Was this defect
buffed out? Was the remaining wall thickness measured?

3. Delayed cracking documentation
Brian Pierzina asked for information on cracks found with the delayed x-
ray inspections. Jeff W provided a verbal summary of this. We would also
like copies of the weld cutout logs for the entire Alberta Clipper project for
all spreads.




4. Coating sample for testing
Brian Pierzina asked for a section of pipe containing factory Dupont
coating. This was provided last week during the inspection. PHMSA will
update you on the findings of any testing performed on the pipe segment.
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Inspector:
Case Number:

MNOPS Pipeline Construction Inspection Guide

Todd Stansbury

109724 -

AFO:

[—4

pm—

ot i : : S o ‘« ' S o ey
Inspection Date Inspection Area Inspection Summary B Page Reference
1/19/2010 LG, RO SO
1/20/2010 Spread 3 1.20.10
1/21/2010 Spread 3, Spread 4 1.21.10
1/22/2010 Spread 3 1.22.10

——— w—

Phone

" Email

Name Title / Role Company
Boyd Haugrose Sr Regulatory Compliance Enbridge 218-441-2366 boyd.haugrose@enbridge.com
John Rayon Coating Inspector Enbridge 406-891-0992
Joe Thomhill Weiding Inspector Enbridge
Jim Miller Coating Inspector Enbridge
Jeff Coleman Coating Inspector Enbridge
Jimmy Chance NDT Office - Bemidii Enbridge

1/20/10: Met Boyd at the Bemidiji Office. Looked at 6 weld reject x-rays and the repairs with Jimmy Chance. Per Jimmy, the weld reject
rate for 1/19/10 on spreads 3 & 5 were: 2.70% on 20" pipe, 5.8% on 36" pipe. No issues or concerns noted on repair x-rays. Traveled
with Boyd to spread 3 (MP966) where we looked at previously applied FBE coated girth welds (36" pipe), observed no issues or concerns
with coating in that area. Observed welding of several joints, 3rd pass amps measured at (188-194). Weld inspector noted that the
concrete coated pipe is creating more problems with weld cracks - he believes it is due to the "egg shape" of the pipe ends because of
improper support during casting. Boyd mentioned that Enbridge may be phasing out the concrete coated pipe.

1/21/10: Met Boyd and traveled to MP 966. Crew preparing to lower in about a mile long section of concrete coated 36" pipe. Walked the
pipe section looking at the coating. Observed 2 girth coated areas that each had 2 spots of undercuts (each spot roughly 1" long). The
inspector (Jeff Coleman) was made aware. Undercut areas were to be re-coated with 2 part epoxy. Traveled to spread 4 (MP 1041),
observed several FBE areas that displayed very fine hair line cracks . Cracks were only seen at the overspray area on top of the parent
coating.

1/22/10; Met Boyd and traveled to spread 3 (MP 965.6). Observed FBE at girth welds on 36" pipe. See below notes.

unimary of Violations & Non-Compliance Issues.
Something to be highlighted

: On day 1/22/10 spread 3 (MP 965.6). Observed FBE being applied on 36" pipe. However, the parent coating
was not "feathered” properly, meaning that the parent coating was thin with pockets or holes left in it at the interface area to the bare pipe
surface (see photos under tab 1.22.10). This was causing fairly severe undercuts at these hole areas. Approximately 8 girth welds had
been blasted this way with about 4 coated. There was a small crew following using two part epoxy to patch the areas. Boyd had a
discussion with the blasting crew and resolved the issue at site. The blasting crew re-blasted all the uncoated areas.

Summary




. MNOPS Pipeline Construction Inspection Guide

*

Inspection Date: | ___ 1/20/2010 | Date Submitted: | ] Case Number: 109724 1

Inspector: JTodd Stansbury | Inspection Area: | Spread 3 B

nspe 1

Inspection Item: Pass Type
Location: Hwy 2 Electrode Dia. Thickness
M.P. Station: MP 966 Electrode Type
Intersection: Amperage A
Weather: cloudy, 20F Voltage v
in jon o | Travel Rate in/ min
Pipe Size: 36 | Pre-Heat Temp I Y
Joint Number: ‘Soil Type: e W _-_l
Weld Number:
Name [~ Title / Role Company Phone
Jimmy Chance NDT Office - Bemidji Enbridge
John Rayon Coating Inspector Enbridge 406-891-0992
Joe Thomhill Welding Inspector Enbridge

— s
prm— - "
gy o

1/20/10: Met Boyd at the Bemidji Office. Looked at 6 weld reject x-rays and the repairs with Jimmy Chance (ML-1256 "burn thru",
ML-1264 “"gas pocket”, ML-1270 "hollow bead", ML 6753 "weld crack”, ML1055 "gas pocket"). Per Jimmy, the weld reject rate for
1/19/10 on spreads 3 & 5 were: 2.70% on 20" pipe, 5.8% on 36" pipe. No issues or concerns noted on repair x-rays. Traveled with
Boyd to spread 3 (MP966) where we looked at previously applied FBE coated girth welds (36" pipe), observed no issues or concerns
with coating in that area. Observed welding of several joints, 3rd pass amps measured at (188-194). The weld pre-heat was
running (290 - 340F). Weld inspector noted that the concrete coated pipe is creating more problems with weld cracks - he believes
itis due to the "egg shape" of the pipe ends because of improper support during casting. Boyd mentioned that Enbridge may be
phasing out the concrete coated pipe.

none

Photograph
Description
Girth welding on
«|36" pipe, MP 966

_ Pre-heat on 36”pipe, ‘
MP 966

Photograph
Description
Pre-heating
connecting joint on
36" pipe, MP 966

G?éen two part on 36"
pipe, MP 966

1.20.10




. MNOPS Pipeline Construction Inspection Guide

" Inspection Date: | 1/21/2010 | Date Submitted: | | Case Number: [109724 ]
Inspector: {Todd Stansbury | Inspection Area: | Spread 3 and 4 |
Inspection Iltem: Pass Type
Location: Hwy 2 Electrode Dia. Thickness
M.P. Station: MP 966, MP 1041 Electrode Type
Intersection: Amperage A
Weather: Cloudy, 15F Voltage v
Pipe Information ‘ Travel Rate in / min
Pipe Size: 36" ] Pre-Heat Temp °F
Joint Number: [Soil Type: -

Weld Number: | —]

Title / Role Company Phone — Eﬁgil

Jim Miller Coating Inspector | Enbridge
Jeff Coleman Coating Inspector Enbridge

1/21/10: Met Boyd and traveled to MP 966. Crew preparing to lower in about a mile long section of concrete coated 36" pipe.
Walked the pipe section looking at the coating. Observed 2 girth coated areas that each had 2 spots of undercuts (each spot
roughly 1" long). The inspector (Jeff Coleman) was made aware. The undercut areas were to be re-coated with 2 part. Traveled to
spread 4 (MP 1041), observed several FBE areas that displayed very fine hair line cracks . Cracks were only seen at the overspray
area on top of the parent coating. The photos of the hair line cracks did not turn out.
Noted the FBE process in spread 3 and 4 used two pre-heat induction rings with weed burners ahead of the first ring. Spread 4 was
also using a blanket over the coated area after coating was applied. Do not know what the lag time was before the blanket was
wrapped around the coated area.
Also noted that spread 4 was using a manual FBE process after the auto process to continue coating at the interface area of parent

None

Photograph
: Description
FBE coating on
Ispread 4, MP 1041

spread 3, MP 966

Photograph
, Description

Applying two part
patch on spread 3,

MP 966 d|spread 4, MP 1041

1.21.10




) MNOPS Pipeline Construction Inspection Guide
v
1/22/2010 | Date Submitted: | | case Number:

.

.-
Inspection Date: |

(109724

Inspector:

|Todd Stansbury

| Inspection Area: |

Spread 3

I Welding:

Pass B Type

Location: Hwy 2 Electrode Dia. Thickness
M.P. Station: MP 965.6 Electrode Type
Intersection: Amperage A

Cloudy, 256F Voltage 4

o {Travel Rate in/ min

Pipe Size: 36" | Pre-Heat Tem, °F
Joint Number: Soil Type: o
Weld Number:

Title / Role

Company

Phone ~Email

Jeff Coleman

Coating Inspector

Enbridge

Something to be highlighted: On day 1/22/10 spread 3 (MP 965.6). Observed FBE being applied on 36" pipe. However, the parent
coating was not "feathered" properly, meaning that the parent coating was thin with pockets or holes left in it at the interface area
to the bare pipe surface (see photos under tab 1.22.10). This was causing fairly severe undercuts at these hole areas.

Approximately 8 girth welds had been blasted this way with about 4 coated. There was a small crew following using two part epoxy

to patch the areas. Boyd had a discussion with the blasting crew and resolved the issue at site. The blasting crew re-blasted all the
uncoated areas.

None

Photograph

Description
Blasted interface
area prior to FBE
on spread 3, MP
965.6. Note holes in
parent coating at
interface.

[ Photograph |
Description

| \[Spread3, MP 965.6 Spread 3, MP 965.6

1.22.10




MNOPS Pipeline Construction Inspection Guide

Inspector: Jonathan C. Wolfgram AFo: [ 3]
Case Number: 109724
Summary of Inspection Items:

Inspection Date Inspection Area Inspection Summary Page Reference
1/12/2010 Spreads 4 & 6 Coating and Welding Inspection 1
1/13/2010 Spreads 3 & 5 Coating Inspection 2
1/14/2010 Spreads 3 & 5 Coating Inspection 3

Summary of Personnel Observed:
Name Title / Role Company Phone Email
Boyd Haugrose Compliance Inspector Enbridge 218-441-2366 bovd haugrose@enbridge.com |
Bob Jones Coating Inspector
David Ladd Coating Foreman
Travis Crabtree
Henry Olson
Jack Olin Project Manager Enbridge 218-269-5504 john.olin@enbridge.com
Jeff Wiklund Sr. Compliance Specialist Enbridge
Darren Lemmerman PHMSA
Jeff Coleman
John Rayon Coating Inspector
Avery Schott Construction Mgr
Jay Black
James Miller Coating Inspector

Summary of Inspection Observations:

coating.

The follow inspection reports provide additional details of the inspection.

During the week of January 11, 2010 MNOPS conducted pipeline construction observations / inspections near Cloquet and Bemidiji,
Minnesota. The inspection was mainly focused in the areas of heat management associated with the welding and Fusion Bond Epoxy

During observation of the welding process, MNOPS verified the pre-heat temperature of the pipe . Pre-heat temperatures seemed
adequate as the use of an induction heat was introduced to the preheat process. Upon heating the pipe initially with the induction heater,
a propane heat was used to maintain preheat temperature during the welding process.

During the coating inspection, areas of fine hairline cracking around the circumference of the pipe was note in the girth weld areas.
Enbridge was to perform a further investigation to determine the depth of the cracking in the coating.

Transmittal Form
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Inspection Date: |

MNOPS Pipeline Construction Inspection Guide

1/12/2010 | Date Submitted: | 1/22/2010 | Case Number: [109724 |
Inspector: [JCW | Inspection Area: | Spread 4 & 6 (Deer River to Superior) |
Inspection Details: Welding: Coating:
Inspection Item: Welding & Coating Pass Type 2-Part Repairs
Location: Cloquet Area Electrode Dia. Thickness
M.P. Station: MP 1070 to MP 1073 Electrode Type
Intersection: Amperage A
Weather: 20 Degrees / Windy Voltage Vv
Pipe Information Travel Rate in / min
Pipe Size: [ Pre-Heat Temp 250 Min °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Boyd Haugrose Compliance Inspector Enbridge 218-441-2366 boyd.haugrose@enbridge.com |
Bob Jones Coating Inspector
David Ladd Coating Foreman
Travis Crabtree
Henry Olson
Notes / Observations:

Coating:

--Observed coating repairs made to FBE coated girth weld areas between station 15898+68.8 and 15869+32.5. The repairs consisted

of pin hole and blister repairs made on the field applied coating with 2-part epoxy.

Welding:

--Observed heat management of the welding process between station 15380+00 to 15390+00. The welding crew was using an
induction ring heat to put an initial heat of 300 degrees prior to welding. The welders are using propane heaters throughout the
welding process to ensure the required 250 degree preheat temperature.

Violations / Non-Compliance Issues:

--No Violations or Non-Compliance Issues Noted

Photograph
Description

: Coating Repairs

Photograph
Description

Coating Repairs

Photograph
Description
Coating Repairs

Photograph
Description
Coating Repairs
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MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 1/13/2010 | Date Submitted: [ | Case Number: [109724
Inspector: [JCW | Inspection Area: | Spread 3 & 5 (Clearbrook to Deer River)
Inspection Details: Welding: Coating:
Inspection Item: _ |Coating Pass Type FBE
Location: Bemidji Area Electrode Dia. Thickness |38 mils @ Sta 10600
M.P. Station: MP 964 and MP 973 Electrode Type
Intersection: Amperage A
Weather: 20 Degrees / Windy Voltage v
Pipe Information Travel Rate in / min
Pipe Size: 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Jack Olin Project Manager Enbridge 218-269-5504 john.olin@enbridge.com
Jeff Wiklund Sr. Compliance Specialist Enbridge
Darren Lemmerman PHMSA
Jeff Coleman
Boyd Haugrose Compliance Inspector Enbridge 218-441-2366 boyd.haugrose@enbridge.com |

John Rayon Coating Inspector

Notes / Observations:

Coating Inspections:

Station 10110+00 to 10120+00: The 36" line FBE coating was inspected. During the inspection, areas of circumferential cracking was
noted in the coating over the girth welds. The coating application procedure was also discussed; including steps to ensure preheat
temperatures do not exceed 500 degrees.

Station 10590+00 to 10610+00: The 36" diameter line FBE coating was inspected. During the inspection, areas of circumferential
cracking was noted in the coating over the girth welds. The cracking was noted in the overlap of field applied coating over factory
applied coating as well as the field applied coating over the girth weld areas. Longitudinal lines in the coating were also noted due to
the pipe being jeeped over hot coating.

The inspection prompted a knife test to be performed at station 10600+00 (MP973) to see if any disbondment of the coating from the
pipe would occur at the areas of cracking. Upon conclusion of the test, no signs of coating disbondment were noted. Enbridge stated
that they would investigate the depth of the spider cracking in follow up.

Daily2

Photograph Photograph

Description Description
Weld identification Coating Foreman
number of joint performing knife test.
where knife test
was performed.

Photograph Photograph

Description Description

#|Cut in coating after Cut in coating after

knife test and view knife test and view of
of cracks in cracks in coating.
coating.
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Inspection Date: |

1/14/2010 | Date Submitted: |

MNOPS Pipeline Construction Inspection Guide

1/22/2010 | Case Number: [109724

Inspector: [JCW __| Inspection Area: [ Spread 4 & 6 (Deer River to Superior)
Inspection Details: Welding: Coating:
Inspection Item: Coating Pass Type
Location: Electrode Dia. Thickness
M.P. Station: MP 1060 Electrode Type
Intersection: Amperage A
Weather: 20 Degrees / Windy Voltage v
Pipe Information Travel Rate in/min
Pipe Size: | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Boyd Haugrose Compliance Inspector Enbridge 218-441-2366 bovdhggggg__sg@m__m ___________
Avery Schott Construction Mgr
Jay Black

James Miller Coating Inspector

Notes / Observations:

Coating Inspections:

Station 15240+00 to 15260+00: The 36" line FBE coating was inspected. During the inspection, areas of circumferential cracking
was noted in the coating over the girth welds that were recently completed (2 to 3 hours). The coating application was also
observed. No cracking or other issues were noted on the freshly applied coating.

Violations / Non-Compliance Issues:

--No Violations or N

on-Compliance Issues Noted

Photograph
Description

Photo of completed
FBE coating.

Photograph
Description

Pipe Joint Prior To
Sandblasting

Photograph

! Description

FBE Flocking
Process

Photograph
# Description
| | Pipe Joint After
| Sandblasting
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Enbridge Pipelines (Lakehead) L.L.C. James Crawford E"B R’DGE "

1320 Grand Avenue Director
Superior, W1 54880 Engineering & Construction (US)
www._enbridgepartners.com Major Projects

Tel 7153984516
Jim.Crawford@enbridge.com

January 25, 2010

To:  Jack Olin Paul Eberth
Tommy Shiflett Avery Schott

Re: PHMSA Audit Issues 59-67 (January 4-7, and January 13, 2010)

Attached is a summary of PHMSA audit findings and their disposition based on
audits that occurred on January 4-7 on Spread 4/6 and January 13" on Spread
3/5. Please review these findings/responses and ensure that contractor and
inspection staff are informed and take appropriate action.

In addition, the following points have come up on the Alberta Clipper/Southern
Lights Project. Please take the following actions:

1. As very cold weather moves into the area again, please remind
welding crews to be mindful of the preheat process. Both from the
perspective of ensuring proper heat and also from the perspective of
actively monitoring the preheat process to reduce the chance of
burning the coating.

2. Request welding and coating contractor and inspection staff to ensure
that end caps are present on the pipe. This will facilitate preheat and
help retain heat needed during both welding and coating processes.

3. When jeeping crews are grounding to the pipe, they should ensure that
when removing coating for the ground, that it be done carefully to
ensure no metal is removed and only enough coating for the ground is
removed. Areas where coating is removed must be marked
immediately to ensure repair is done.

4. Please remind coating crews that sandblasting should remove all
insufficiently adhered coating in accordance with specification C-310
6.8 which states “all frayed or loosened coating materials shall be
removed. A light abrading or feathering of the plant applied coating for
a distance of 1-2 inches from the edge of the coating shall be provided.
Feathering shall remove the sharp transition from plant applied coating
to girth weld area. Feathering shall remove plant applied coating that
has curled up or disbonded from the substrate”. The key is to remove
all parent pipe coating that is disbonded. | know these crews have
worked hard to accomplish this but with the winter conditions and




Enbridge Pipelines {Lakehead)L.L.C. James Crawford ; @EN B n ’ DG E ™

1320 Crand Avenuc Director
Superior, Wl 54880 Engineering & Construction (US)
www.enbridgepartners.com Major Projects

Tel 715398 4516
Jim_Crawford@enbridge.com

impacts due to heating, this job has become more difficult. Enbridge
appreciates their diligence and perseverance.

5. Please make sure that the coating inspection staff follows the
procedures recently communicated for testing and recording any
Hairline Anomalies (HA) found as well as the need to visually inspect
for HA and other coating anomalies that may not jeep.

Please positively confirm with me by email when these actions are completed. |
appreciate your prompt attention to these matters.

- i L
e e e
A

Jim Crawford

cc: Dan Plume, Tom Hodge, Marc DeVarennes, Shaun Kavajecz, Dave Hoffman




MNOPS Pipeline Construction Inspection Guide

Inspector: Jonathan C. Wolfgram AFO:

Case Number: 109724

Summary of Inspection Items:

Inspection Date Inspection Area Inspection Summary Page Reference
12/29/2009 36" Line: Station 15600+00 to 15590+00 Fusion Bond Coating Inspection
12/29/2009 20" Line: Station 8012+22 to 8025+84 Fusion Bond Coating Inspection
12/30/2009 20" Line: Station 8012+22 to 8025+84 Fusion Bond Coating Inspection
12/30/2009 36" Line: Station 15285+15 to 15283+71 2-Part Epoxy Coating Inspection

Summary of Personnel Observed:
Name Title / Role Company Phone Email
Avery Schott Construction Mgr 612-759-5994 avery.schott

David Hokanson Field Engineer 218-341-1980 dave hokanson@enbridge.com |
Bill Bennett Ass't Chief Insp 319-850-2150 Bobibe@earthlink.net
Bill Baker Coating Inspector
Bob Jones Coating Inspector

Summary of Inspection Observations:

On December 29th and 30th 2009, MNOPS inspected the completed girth weld coating in the Cloquet area of the Enbridge Alberta Clipper
project (Spreads 4 and 6). During the inspection, MNOPS inspected the following areas and made the following observations:

36" Line: Station 15600+00 to 15590+00 (Northwest of County Road 7):

Hairline cracks were noted in the Fusion Bond Epoxy Coating. The cracks were within 1-1/2” to 2" from the edge of the FBE coating on the
downstream side of the working side of the pipe. The cracks were typically noted from 1 o’clock to 4'0’clock. It seems that this is possibly
due to some issue with the coil on the induction heater. The cracking was consistent in the area described along the length of pipe.

20" Line: Station 8012+22 to 8025+84 (Brandon Road South of Pine Drive):

Hairline cracks and areas of coating disbonding were noted in the Fusion Bond Epoxy Coating. In certain instances, hairline cracking was
evident at the transition / interface of field coating and factory coating. The coating disbonding was typical at the overlap of field applied
coating and factory coating. No disbonding of the coating from the steel pipe appeared to be evident.

During the observation of the pipe in the area listed, the section of pipe was being lowered in to the trench. The jeeping crew was performing
the final jeep at 1750 volts. The areas of coating disbondment did not seem to cause any audible jeeps during the final inspection. These
areas of disbonding were not given any further attention as the pipe was lowered into the trench.

36" Line: Station 15285+15 to 15283+71 (Brandon Road South of Pine Drive):

Hairline cracking and burn marks were noted on the 2-Part Epoxy Coating of the girth weld joints. The cracks seemed to travel along the
weld joint around the circumference of the pipe. The coating inspector, Bill Baker noted these issues for attention / repair prior to lowering
the section in to the trench.

In conclusion to the inspections noted above, MNOPS talked with the two coating inspectors responsible for oversight of coating in the area.
The inspectors shared their process for jeeping and how it would catch if any of the disbonding or cracking had made its way to the bare
steel. The coating inspectors told MNOPS that they have not noted any signs of the coating disbonding from the bare steel pipe.

’

Transmittal Form




Enbridge Pipelines (Lakehead) L.L.C. James Crawford

1320 Grand Avenue Director
Superior, W1 54880 Engineering & Construction (US)
www.enbridgepartners.com Major Projects

Tel 7153984516
Jim.Crawford @enbridge.com

January 4, 2010

To:  Marc DeVarennes Jack Olin Paul Eberth
Tony Madden Tommy Shiflett Avery Schott

Re: PHMSA Audit Issues 54-58 (December 14-17, 2009)

Attached is a summary of PHMSA and MNOPS audit findings and their
disposition based on audits that occurred on the dates above on spreads 4/6.
Please review these findings/responses and ensure that contractor and
inspection staff are informed and take appropriate action.

In addition, please review the following points and communicate each of these
items with the contractor and inspection stalf:

1. Over the past three months, | have communicated the need for contractor
and inspection staff to maintain/monitor preheat requirements. During a recent
PHMSA/MNOPS audit, it was observed that heat management requirements
were not occurring consistently. To eliminate any confusion, please make sure
all welding crews understand that during the course of each weld, the joint is to
be maintained between 250 degrees (minimum) and 400 degrees (maximum).
Specification 8.7.3 states

“During Completion of the weld, the joint shall be maintained at the
temperature between the minimum and maximum interpass temperatures
and shall be checked using temperature indicating crayons , or other
suitable methods immediately before and during the full welding operation.
No welding shall take place unless the minimum interpass temperature is
maintained. The heating of local areas (hot spots) above the upper limit of
preheating, as indentified on the approved WPS, is not permitted. ”
Given our specifications and the fact that temperatures during the next couple
months will be cold, each welding crew should follow specifications and use a
250 degree temp crayon to frequently test the minimum temperature and ensure
we maintain proper heat in the joint. At any point where the temperature falls
below 250 degrees, the joint must be reheated to within specifications prior to
resuming welding. Although the welder's helper should ensure heat is maintained
by using a temp stick, it is the responsibility of each welder to ensure that they
weld in accordance with the specifications. Also, inspection staff should be
diligent in inspecting inter-pass temperatures and actively monitoring welding
processes to ensure crews are following specifications. Inspection staff should
use temp sticks and contact thermometers during the weld process and
additionally use pyrometers to monitor the rate of heat loss.




2. Section 8.3.1 coating specifications for FBE (C-310) call for the holiday
detector to operate at 1400 to 1700 volts and to be checked and calibrated at the
start of each shift. The specification does not state what method should be used
for calibration because there are several acceptable methods including the
NACE standard and use of a voltage meter. However, coating crews have been
provided volt meters. Therefore, calibration of jeeping equipment should be
performed using volt meters. Where practical, the voltage should be calibrated
based on the grounding method the crew will be using for the jeeping (e.g., jeep
tail dragged on ground, ground to pipe, ground to side boom) utilizing the reading
of the volt meler lo determine the proper setting of each jeep. Inspection staff
should verify the calibration using their own volt meter.

3. During a recent PHMSA audit, the inspectors reviewed the pipe for
blistering. In all but one location, any blistering that had occurred was repaired.
To help ensure that we find and repair all blisters, please review with contractor's
coating crews and coating inspection staff the need to identify and repair
blistering. Also, re-educate the jeeping staff on what these blisters look like so
that if they see any blistering, they identify and make required repairs.

Additionally, hairline cracking with occasional flaking of FBE coating was seen
on a number of joints. The hairline cracks and flaking was on the FBE applied
coating that overlay the parent pipe coating. I did not extend to the bare metal
or the sandblasted area of the joint (see attached photo). Re-emphasis and
awareness sessions on this issue should be conducted with both the coating and
jeeping contractor and inspection staffs to ensure that these areas are closely
reviewed and repaired if necessary.

4. The Specification for Pipeline Construction — Pipeline Welding
Specification 8.4.2 requires longitudinal and spiral seam welds on non-factory
ends to be removed a distance of 0.500 inch from the edge of the bevel. During
a recent PHMSA audit, it was identified that a number of joints were not ground
back. This is the second time this issue has been identified by PHMSA.
Communicate this requirement to the contractor and inspection staff in writing via
AVOQ and review such in the moming inspectors meeting to ensure adherence to
this specification.

Please positively confirm with me by email when these actions are completed. |
appreciate your prompt attention to these matters.

/ o o x’/s
N S i

Jim Crawford

cc:  Dan Plume, Tom Hodge, Shaun Kavajecz, Dave Hoffman,




Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, Wwi)

Report Number: 9
Date of Report: January 4, 2010
Preparer: Jeff Wiklund

Audit Reference(s): The responses contained in this report reference audit issues found in the
PHMSA/MNOPS audit that occurred from December 14-17 on spreads 4 and 6. Audit points were
communicated to leff Wikiund in an email from Darren Lemmerman (PHMSA) on December 21, 2009.

Please note that audit communications and observations by both PHMSA and MNOPS are 2lso included
in this report but are prefaced by {C/0).

i / Resolution:

Heat management -
While observing the pipe gang and firing lines.on spfeads 4 and 6 it was identified that the
heat management requirements were not occurring consistently according to the
construction procedures. The procedures require a minimum température 250 degrees F
shall be maintained while performing welding. On spread 6 it was observed thatthe
preheating was adequate, however the inter-pass temperatures where not maintained hy
allwelders.on the finng line. On several instances the temperatures where pelow 200
degrees F. On spread 4 the pipe gang was measuring the initial prehgat whﬂe inter-pass
temperatures where falling and not measured éurmg interim passes. The firing line
preheated the pipe prior to instailing the line up clamp, however while mpwﬁng the mm
passes the pipe temperatures fell below the minimum with no heat maintenance. “fhe
Foreman stated that it would be more detrimental to stop weldma and maima%n the héat
than it would to continue heating beiow the minimum

i

The recent communication from the Project Director{attached) directs spread management
to discuss with contractor and inspection staff the specifications for pre-heat and interpass
heating of pipe and the requirement to maintain heat during the welding process at a
minimum of 250 degrees. Crews and Inspectors have been asked to test heat more
frequently with temp sticks or other approved Enbridge methods such as with contact
thermometers. Pyrometers may additionally be used for informational purposes to gage the
rate of heat loss. We continue to look at additional ways to ensure adherence to the
specifications (e.g., positioning of the star assembly, modifying the star burner to deliver
increased heat, reheat after clamping, etc.}. With respect to the foreman’s comment, spread
management has been assured by contractor management that all personnel understand
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and will do their utmost to adhere to the specifications regarding preheat, interpass heat
and heat maintenance.

Jeeping equipment - .
Just east of hwy 23 we observed some jeeping. The coating crew stated that they calibrated
the jeep to 1750 volts prior to us arriving on site. We asked if they would show us how it
was calibrated. The unit’s digital readout showed 1750 volts when the volt meter was used
it was showing 1100 volts, The jeeping unit was required to be turned up until the digital
display read 2700 voits, while the testing meter read 1750 voits. We did not have additional
equipment to see where the issue was. It is possible the jeeping voltage was being done
significantly lower than required.

The specific jeeping crew referred to in this issue had not started jeeping for the day.
Because neither the volt meter nor the jeep could be tested with a second volt meter, we
could not determine whether a problem existed in the jeep or the meter. Spread
management directed this crew to check their equipment and verify that both the volt
meter and jeep are functioning properly. Although practice has been for jeeping crews to
calibrate jeeps using a volt meter, we have directed crews to ensure the calibration is done
using a voit meter. In addition, we have directed inspectors to double check the calibration
with their volt meter.

Last, the result of a check (while on spread 6) in voitage differences using alternative
grounding methods (e.g., to pipe, using jeep tail and to side boomn) showed only minor
differences of less than 100 volts. However, we have also recommended that the
calibration be based on the grounding method to be used by the jeeping crew.

Coating blisters-and cracking-
A newly identified coating issue (by MNOPS or PHMSA) was noted. See picture above. The
coating is cracking and chipping from the parent FBE do to some unknown causes. It is
believed to be caused by inadeguate heat sink into the metal prior to flocking the pipe
others have suggested that the lack of an anchor pattern in that area is to blame. | would
comment that there has never been an anchor pattern intha,t'fegim and the chipping has

only been observed recently. For the limited observations we made it does not appear that
the dishonded FBE or cracks extend beyond the parent FBE surface. ’ :

In some locations blisters where identified and repaired. One joint was noted as having the
disbonded blistering and was not repaired. There are concerns that disbonded blistered
coating is being installed without being repaired,
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The issue noted in the first paragraph above was discussed with PHMSA on-site. As stated
above, the majority of these are hairline cracks that have occurred to the FBE applied over
parent pipe coating. Because they do not extend into the bare metal or sandblasted area,
there is no indication that FBE girth weld coatings have been compromised. PHMSA also
saw that all pipe continues to be pre-jeeped, areas of concern or anomalies are identified
and repairs have been made. In addition, all pipe continues to be jeeped again as lower-in
occurs to ensure the integrity of the coating.

As stated in this audit point, what appears to have been blisters on girth welds were all
repaired with the exception of one location. The anomaly in this location was about the size
of a dime and no determination was made if this blister area was disbonded. To help ensure
that all blistering is found and necessary repairs made, the contractor coating crews, coating
inspection staff as well as the jeeping crews and inspectors will be re-educated on
indentifying and repairing bilisters.

(C/0) Delayed cracking documentation- : _
While reviewing x-rays of cracked welds it was noticed that the docurnentation process for
determining if an x-ray is to be considered delayed or not is difficult. When x-rays are taken
the following day after weld completion it is not noted that these are delaved shots. In
some instances when a weld is cut out for a crack the delayed notation “X” is replaced with
a cut-out notation “N”. These are only issues when trying to determine the validity and
benefit.of delayed NDT.

The overwhelming majority of welds that are delayed shots are identifiable on the Weld
History Report. These xrays are identified by an “X” in the weld number and each has the
date of acceptance. Although it appeared that delayed xrays on these cracked welds were
difficult to track, we did not review all the documentation available as the focus was to
review film. Enbridge will review this area to see if there is an opportunity to improve
documentation. As noted by PHMSA and MNOPS, this is a new process that significantly
exceeds what has been done by the industry in the past. Enbridge appreciates suggestions
to improve the information/data that could benefit this study and will continue to review
our process and determine if there are ways to improve the process.

Grinding back of the long seems-
While observing the pipe gang SW of Clbquet it was observed that the engineered cuts

where not getting the long seam ground back. The construction pmcedures require a ¥ inch
minimuin-grind back.

This was identified in a prior audit point and communicated to both inspection staff and
the contractor that seams require a % inch minimum grind back. Spread management




brought this up at the Thursday (12/17/09) morning meeting with contractor and
inspection staff. In addition, Project management has asked that this issue be addressed
in an AVO with additional review at the morning contractor meeting.

Reviewed/Approved by __




MNOPS Pipeline Construction Inspection Guide

Inspector: Jonathan C. Wolfgram AFO:
Case Number: 109724
Summary of Inspection Items:

Inspection Date Inspection Area Inspection Summary Page Reference
12/15/2009 Ditch Bank Road — Cloguet Inspection of firing line welds & pipe gang welds 1
12/15/2009 Moorhead Road - Cloquet Inspection of FBE coated girth welds 1
12/15/2009 County Road 3 Inspections of tie-in welds at road bore 1
12/15/2009 MN 210 and County Road 5 Inspection of FBE coating process 1
12/16/2009 Cloquet Field Office Record Review 74
12/16/2009 Wrenshall Coating Inspection / Jeeping Process Observation 3
12/16/2009 Ditch Bank Road -- Cloquet Inspection of firing line welds & pipe gang welds 3
12/17/2009 Grand Rapids Field Office Record Review 4
12/17/2009 Floodwood Area Inspection of welding and coating processes 5

Summary of Personnel Observed:
Name Title / Role Company Phone Email
Paul Eberth Project Manager Enbridge 218-391-0442 paul.ebert@enbridge.com
Ernest Coleman Senior Welding Inspector 903-235-9770
Mark Spann Surveillance Engineer Oak Ridge National Lab 865-576-8208 spannma@ornl.gov
Boyd Haugrose Compliance Inspector Enbridge 218-441-2366
George Thornton NDT Inspector
Richard Sandell Welding Inspector
Dan Carol NDT Inspector
Clayton Carter Welding Inspector
Doug Love Welding Inspector
James Miller Coating Inspector

Summary of Inspection Observations:

During the week of December 14, MNOPS and PHMSA conducted pipeline construction observations / inspections near Cloquet and
Floodwood, Minnesota. The inspection was mainly focused in the areas of radiography of girth weld cracks, fusion bond epoxy coating and
the preheat management during the welding process.

In the area of radiography, it was noted that the documentation to designate between x-rays taken immediately after welding (the first x-
ray) and those taken as a delay (second x-ray) can be confusion. It was found that if the first x-ray taken of the weld is taken the
proceeding day, this is not recorded as a delay x-ray. This only appears to be an issues when trying to determine the validity of performing
a delayed x-ray after the inital x-ray to investigate cracking.

During observation of the welding process, MNOPS/PHMSA verified the pre-heat temperature of the pipe . Though pre-heat temperatures
seemed adequate, it was noted the inter-pass pre-heat temperature would often fall below the specified temperature of 250°F. This issue
was brought to the attention of Enbridge and the welding inspectors involved.

During the coating inspection, areas of disbonding between fusion bond epoxy coating and the factory applied coating was noted. It is
unclear if the issue is a result of preheat temperatures or surface preparation prior to coating.

The follow inspection reports provide additional details of the inspection.

Transmittal Form




. v MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 12/15/2009 | Date Submitted: | 12/23/2009 | Case Number: [109724 |
Inspector: [JCW | Inspection Area: | Spread 6 (Deer River to Superior) |
Inspection Details: Welding: Coating:
Inspection Item: __|Welding & Coating Pass Type FBE
Location: Cloquet Electrode Dia. Thickness
M.P. Station: As Noted Below Electrode Type
Intersection: Amperage A
Weather: Sunny / 0 Degrees Voltage v
Pipe Information Travel Rate in/ min
Pipe Size: | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Paul Eberth Project Manager Enbridge 218-391-0442 paul.ebert@enbridge.com  ......]
Emest Coleman Senior Welding Inspector 903-235-9770
Mark Spann Surveillance Engineer Oak Ridge National Lab 865-576-8208 spnnma@ornl.goy ]
Boyd Haugrose Compliance Inspector Enbridge 218-441-2366 boyd.haugrose@enbridge.com |
Notes / Observations:

MNOPS / PHMSA observed welding and coating operations in the following locations of the Cloquet Spread 6 Area:

-Ditchbank Road: The firing line / pipe gang welding operations were observed. MNOPS / PHMSA observed the pre-heat / heating
process of the welding process. (MP1064 to MP1065)

-Moorhead Road: Fusion Bond Epoxy coated girth-welds were inspected for possible coating flaws. (MP1070)
-County Road 3: The tie-weld process / pre-heat process was observed at a road crossing
--MN 210 and Country Road 5: The Fusion Bond Coating process was observed from surface preparation to final coating inspection. |

MNOPS / PHMSA observed the sandblasting process, surface cleaning, and monitored the pre-heat temperature of the pipe prior
and during the coating process. (MP1071 to MP1072)

Photograph Photograph
Description . Description
i|Blankets used to FBE Coated girth
retain heat in girth weld after holiday
weld area k| repair and verification
|of coating thickness.
Photograph Photograph
Description Description
||FBE coated girth Tie-in welding at
|weld immediately county road 3 road
||after coating crossing
{|process
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v MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 12/16/2009 | Date Submitted: | 12/23/2009 | Case Number: [109724 ]
Inspector: jJew | Inspection Area: | Spread 6 (Deer River to Superior) ]
Inspection Details: Welding: Coating:
Inspection item:  |Record Review Pass Type
Location: Cloquet Field Office Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: Sunny / 0 Degrees Voltage |4
Pipe Information Travel Rate in/ min
Pipe Size: ] Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed: -
Name Title / Role Company Phone Email

George Thornton NDT Inspector

Notes / Observations:

Performed NDT Film review at Bemidji Field Office. MNOPS / PHMSA reviewed crack / repair films of the following girth welds:

801 Gas pocket in weld

024 Crack in weld

289 Crackin repair weld

1043 Missed repair

1123 1PD in weid due to High/Low

Daily2
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MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 12/16/2009 | Date Submitted: | 12/23/2009 | cCase Number: [109724
Inspector: |JCW | Inspection Area: [ Spread 6 (Deer River to Superior)
Inspection Details: Welding: Coating:
Inspection Item: _ |Welding & Coating Pass Type
Location: Cloquet Electrode Dia. Thickness
M.P. Station: As Noted Below Electrode Type
Intersection: Amperage A
Weather: Sunny / 0 Degrees Voltage "4
Pipe Information Travel Rate in/ min
Pipe Size: 20" & 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number: Not Observed
Personnel Observed:
Name Title / Role Company Phone Email

Richard Sandell

Welding Inspector

Notes / Observations:

Wrenshall Area: MNOPS /PHMSA observed the calibration process for setting the voltage on the jeeping equipment. During the
observation, the output voltage of the jeep was not in the same range as the voltage tested used to validate the output. (Near

Highway 23)

MNOPS / PHMSA observed fusion bond epoxy coating of the girth weld areas. Disbonding of the FBE coating from the factory
applied coating was noted as illustrated below.

MP1064 to MP1065: MNOPS / PHMSA observed mainline welding operations in the Cloquet area. MNOPS/PHMSA noted several
occasions where interpass pipe temperatures fell below the specified 250 °F preheat temperature. This issue was presented to the
welders and welding inspector in the area.

Photograph
Description

‘| Observation of the

jeep calibration
process

Photograph
Description

Disbonding of FBE
coating from
factory applied
coating.
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. MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 12/17/2009 | Date Submitted: | 12/23/2009 | Case Number: [109724
Inspector: [Jcw | Inspection Area: | Spread 4 & 6 (Deer River to Superior)
Inspection Details: Weiding: Coating:
Inspection Item: |Record Review Pass Type
Location: Grand Rapids Field Office Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: Voltage v
Pipe Information Travel Rate in/ min
Pipe Size: ] Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Dan Carol NDT Inspector
Notes / Observations:

MNOPS / PHMSA Reviewed NDT Films for the following areas:
11/29/2009: 67-54-ML-1280-M

12/11/2009: 67-S4-ML-1854-M
67-54-ML-1887-M

11/04/2009: 13-54-ML-1329-M-K-RX

10/12/2009: 64-S4-ML-263-M
64-54-ML-276-M

12/05/2009: 67-S4-ML-1716-M

The following weld defect rates were recorded as noted below:
20" Line: 3771 welds total with a 4.7% defect rate

36" Line: 3364 welds total with a 9.1% defect rate

Daily4
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MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 12/17/2009 | Date Submitted: | 12/23/2009 | Case Number: [109724
Inspector: |Jcw | Inspection Area: | Spread 4 & 6 (Deer River to Superior)
Inspection Detalls: Welding: Coating:
Inspection Item:  |Welding & Coating Pass Type
Location: Floodwood Area Electrode Dia. Thickness
M.P. Station: As Noted Below Electrode Type
Intersection: Amperage A
Weather: Voltage v
Pipe Information Travel Rate in/ min
Pipe Size: 36" Pre-Heat Temp °F
Joint Number: Soll Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Clayton Carter Welding Inspector
Doug Love Welding Inspector

James Miller Coating Inspector

Notes / Observations:

Floodwood Area:

MNOPS / PHMSA observed mainline welding on the 36" line near Highway 73. During observation of the pre-heat / heating process
of the welding process, MNOPS/PHMSA noted several occasions where interpass pipe temperatures fell below the specified 250 °F
preheat temperature. This issue was presented to the welders and welding inspector in the area.

MNOPS / PHMSA observed the Fusion Bond Epoxy coating process near station 14370+00. MNOPS/PHMSA inspected the completed
coating for flaws.

Daily5




MNOPS Pipeline Construction Inspection Guide

Inspector: Todd Stansbury AFO:

Case Number: 109724

s

~ Inspection Area Inspection Summary

Inspection Date Page Reference
....... 12/7/2009 Spread 6 12.7.09
12/8/2009 Spread 6 12.8.09

Title / Role Company Phone | Email
Jeff Wiklund Sr Compliance Inspector Enbridge 218-269-5518 jeffrey.wiklund@enbridge.com
Bill Bennette Assistant Chief Inspector Enbridge 319-850-2150
Mike Duffy Welding/Coating Inspector Enbridge
Gene Thomton NDE Inspector Enbridge 414-688-3928
Henry Olson Weld Inspector Enbridge
Tristan Loew Utility/Tie-in Inspector Enbridge

On 12/7/09: Arrived at spread 6 office , met with Jeff Wiklund and Bill Bennette. Received a brief summary on current activities for spread
6. Traveled to ROW, MP1080 and 1082 where | observed a tie-in of the 36" line. Also observed a coating thickness check. and jeeping
(coating thickness checked at: 28.9 - 41). Coating being applied was the Denzo Protol 7125 which is their winter type per Mike Duffy. No
concerns or issues were observed.

On 12/8/09: Arrived at spread 6 office, met with Jeff and Bill again. Talked with George Thornton and looked at some weld history data.
Had George pull 3 weld reject and repair x-rays. Weld #'s: ML1098FB (burn thru), ML1125 (crack), ML024T1 (crack). Weld repair x-rays
looked good for all. George stated they have been having some problems with girth weld cracks on the 36" line. The majority have all been
within the last 3 joints of the pipe section (usually around the 6 o'clock position). Traveled to ROW, MP1054, obseved the welding crew on
the 20" line and observed installiation of rock protection wrap. Talked with Henry Olson, weld amps were running (150-160) with volts (27-
30). Observed preheat prior to welding and blanket wraps after. Looked at several x-rays (24hr delays) in the Jan-X truck. No concerns or
issues were observed.

Traveled to MP 1075 where they were prepping for jeeping (melting ice/snow from the pipe).




N : MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 12/7/12009 | Date Submitted: | | Case Number: [109724 1
Inspector: |Todd Stansbury | Inspection Area: | Spread 6 B
Hnspe Welding: , .- Coatiny:

Inspe ; Pass Type

Location: Cariton area Electrode Dia. Thickness

M.P. Station: MP1080, 1082 Electrode Type

Intersection: Amperage A

Weather: cloudy, 5 deg F Voltage 4

Pipe information = , |Travel Rate in/min

Pipe Size: 36" | Pre-Heat Temp °F

Joint Number: Soil Type: Lo

Weld Number:

Namé Title / Role Company Phone

e Py ; ‘
On 12/7/09: Arrived at spread 6 office , met with Jeff Wiklund and Bill Bennette. Received a brief summary on current activities for
spread 6. Traveled to ROW, MP1080 and 1082 where | observed a tie-in of the 36" line. Also observed a coating thickness check.
and jeeping (coating thickness checked at: 28.9 - 41). Coating being applied was the Denzo Protol 7125 which is their winter type
per Mike Duffy. No concerns or issues were observed.

none

Photograph

Description -
Checking coating
thickness on 36"
alline.

Tie-in on 36" line.

Photograph graph
Description _ Description
Tie-in on 36" line. Girth weld on 36"

line.

12.7.09
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e MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 12/8/2009 | Date Submitted: | | Case Number: [109724 ]
Inspector: |Todd Stansbury | Inspection Area: | Spread 6
nspeaction Detalls: - Lo *‘Wé_{diné: Lo e i nating:
Inspection Item: Pass ype
Location: S of Floodwood, Cariton Electrode Dia. Thickness
M.P. Station: MP1054, 1075 Electrode Type

Intersection: Amperage A

Weather: Cloudy, O deg F Voltage v

Pipe Information ; Travel Rate in/ min

Pipe Size: 20 & 36" I Pre-Heat Temp

Joint Number: Soil Type:

Weld Number: l

Tille 7 Role Company ~Phone 1 Emai

On 12/8/09: Arrived at spread 6 office, met with Jeff and Bill again. Talked with George Thornton and locked at some weld history
data. Had George pull 3 weld reject and repair x-rays. Weld #'s: ML1098FB (burn thru), ML1125 (crack), ML0O24T1 (crack). Weld
repair x-rays looked good for all. George stated they have been having some problems with girth weld cracks on the 36" line. The
majority have all been within the last 3 joints of the pipe section (usually around the 6 o'clock position). Traveled to ROW, MP1054,
obseved the welding crew on the 20" line and observed installiation of rock protection wrap. Talked with Henry Olson, weld amps
were running (150-160) with volts (27-30). Observed preheat prior to welding and blanket wraps after. Looked at several x-rays
{(24hr delays) in the Jan-X truck. No concerns or issues were observed.

None B )

Photograph

Description
Installing rock
protection wrap.

Meiting ice/snow from
| 36" line using
* |propane torch.

Photograph .
Description b : scription
¥| Pre-heating prior to Blanket wrap after
root pass on 20" welding.
line.

12.8.09




CENTRAL REGION OFFICE
Daily Construction Inspection Report

Project: Enbridge Spread 2 Date: 12/03/2009

Location: Thief river Falls, MN

Personnel Contacted: Title/Position: Company/Affiliation:
Jeff Wikiund ROW Escort Enbridge

Marc DeVarennes Project Manager Enbridge

Tom Hodge Eng & Const Manager Enbridge

Tony Madden Construction Manager Enbridge

Richard Fleming Sr. Welding Inspector
Activities Observed/Performed:

Extremely cold (low teens) and windy. Very litle work was being performed.

Traveled to several tie-in locations. Arrived at one above ground tie-in as the weld was being completed. The welding

was being protected from the wind and cold via a tent enclosure. Only found trenching operations being performed at
the other locations.

Lowering in was moving to a new location and was not expected to perform any work.

Summary: No issues.

Inspector: Mark A. Spann P.E., CWI
Oak Ridge National Laboratory
For the US DOT PHMSA




CENTRAL REGION OFFICE

Daily Construction Inspection Report

Project: Enbridge Spread 2

Date: 12/02/2009

Location: Thief river Falls, MN

Personnel Contacted: Title/Position: Company/Affiliation:
Jeff Wiklund ROW Escort Enbridge
Marc DeVarennes Project Manager Enbridge
Tom Hodge Eng & Const Manager Enbridge
Tony Madden Construction Manager Enbridge

Richard Fleming

Sr. Welding Inspector

Nate Johnson Coating Inspector
Lon Dorman Welding Inspector
Jeff Sarradet Welding Inspector

Douglas Burgess

Welding Inspector

Activities Observed/Performed:

Observed girth weld coating and pre-jeeping between MP 907 & 908. The coating crew has established a sequence and
timing of operations to produce a pipe temperature of 120def F at the time of coating application with an ambient
temperature in the mid 30s.

Jeeping is being performed by attaching the jeep ground directly to the pipe. This approach assures the indicated jeep
voltage is being applied across the coating. The jeeping crew identified some scrapes in the coating at the 6 o’clock
position that were smoothed down, UT’ed and found acceptable.

Traveled to 3 tie-in crews (County Rd 2, County Rd 5, and County Rd 127). Crews were paying good attention to
preheat prior to starting all welding passes but all were not checking preheats during passes. Stressed the importance of
maintaining the minimum preheat over the entire joint throughout all passes in the welding process.

Summary:

Preheats and heat management are going to become more difficult to maintain as ambient temperatures drop and as wind
speeds increase. I stressed this point to the Project Management on several occasions.

Inspector:  Mark A. Spann P.E., CWI
Oak Ridge National Laboratory
For the US DOT PHMSA




CENTRAL REGION OFFICE
Daily Construction Inspection Report

Project: Enbridge Spread 2 Date: 12/01/2009

Location: Thief river Falls, MN

Personnel Contacted: Title/Position: Company/Affiliation:
Jeff Wiklund ROW Escort Enbridge

Marc DeVarennes Project Manager Enbridge

Tom Hodge Eng & Const Manager Enbridge

Tony Madden Construction Manager Enbridge

Richard Fleming Sr. Welding Inspector

Nate Johnson Coating Inspector

Mike Evans Welding Inspector

Brian Greenlee Welding Inspector

Henry Ainley Welding Inspector

Activities Observed/Performed:

Observed the mainline mechanized welding just prior to its completion (MP 909). Preheat and heat management was
good, and with the Serimax making the bead pass and hot pass in the same setup, there was no pipe movement

between them. Ambient Temperature was in the mid 30s. Excellent use of thermal wraps to minimize heat loss between
welding passes.

Observed girth weld coating of a tie-in section near MP 907. No concerns.

Observed tie-in welding at CR21. No concerns

Summary:

Met with project management to discuss welding heat management and jeeping procedures. Management was very receptive
to observations from other projects and applying lessons learned.

Inspector: Mark A. Spann P.E., CWI
Oak Ridge National Laboratory
For the US DOT PHMSA




CENTRAL REGION OFFICE
Daily Construction Inspection Report

Project: Enbridge Spread 3 & 5 Date: 11/19/2009

Location: Bemidji, MN

Personnel Contacted: Title/Position: Company/Affiliation:
Boyd Haugrose ROW Escort Enbridge
Jack Olin Project Manager Enbridge
Tommy Shiflett Construction Manager Enbridge
Van Wyatt Chief Inspector 5 Enbridge
AV Forbes Assistant Chief Inspector 5 Enbridge
Steve Browning Senior Welding Inspector 5 Enbridge
Ronnie Whitaker Chief Inspector 3 Enbridge
Bobby Gillespie Assistant Chief Inspector 3 Enbridge
Phil Russell Senior Welding Inspector 3 Enbridge
Activities Observed/Performed:

Traveled to Clearbrook Station area.

Observed Girth weld coating and jeeping. Crew was doing a good job of cleaning the pipe prior to jeeping. Holiday
repairs with patch stick were being done properly. Observed several very small holidays being detected.

Observed Tie-in weld. Arrived on site after initial bead pass was completed. Preheats were being well maintained. RT
found a gas pocket defect. Repair was performed correctly. The ground was secured to the pipe with a bungee.

Observed trenching and lowering in. The pipe was covered with a protective blanket while excavated dirt was being
moved over it. Lowering in was well planned and there was no excessive movement.

Summary: Jeeping

Enbridge Specification C-310 “Coating of Girth Welds with Fusion Bonded Epoxy” Section 8.3.1 states “the APPLICATOR shall
test each girth weld for coating integrity using a holiday detector operating at 1400 to 1700 volts D.C.” The operating voltage
is not an indication of the actual voltage being applied across the coating unless the grounding tail of the jeep is directly
connected to the pipe. In the observed operation, the grounding tail was being dragged on the ground, and the resulting
voltage being applied across the coating was being reduced by the resistance of the soil. There are calibration techniques
which make allowances for additional resistances in the system.

Inspector: Mark A. Spann P.E., CWI
Oak Ridge National Laboratory
For the US DOT PHMSA




CENTRAL REGION OFFICE
Daily Construction Inspection Report

Project: Enbridge Spread 3 & 5 Date: 11/18/2009

Location: Bemidji, MN

Personnel Contacted: Title/Position: Company/Affiliation:
Boyd Haugrose ROW Escort . Enbridge
Jack Olin Project Manager Enbridge
Tommy Shiflett Construction Manager Enbridge
Van Wyatt Chief Inspector 5 Enbridge
AV Forbes Assistant Chief Inspector 5 Enbridge
Steve Browning Senior Welding Inspector 5 Enbridge
Ronnie Whitaker Chief Inspector 3 Enbridge
Bobby Gillespie Assistant Chief Inspector 3 Enbridge
Phil Russell Senior Welding Inspector 3 Enbridge
Activities Observed/Performed:

Traveled to Field Office on CR-404. Extensive discussions with Sr Welding Inspector about bead cracking problem.

Reviewed radiographs of several cracked welds. Only one joint showed good on first RT then showed cracking in the
delayed RT.

Observed Tie-in at Cedar Lane near Deer River. Welder’s helpers were using 300 deg temp sticks.
Observed Main Line Welding at Schoolcraft Rd near Deer River. Preheats were good, and pipe movement after the bead

pass was being minimized. The firing line supervisor was sequencing the welders in an effort to minimize cyclic heating
and cooling. All joints were being wrapped post welding to slow down the cooling.

Summary:

Did not observe any ground connectors being bungeed to the pipe. This was not in their specification, but I had seen some
email traffic on the subject.

Inspector: Mark A. Spann P.E., CWI

Oak Ridge National Laboratory
II For the US DOT PHMSA




CENTRAL REGION OFFICE
Daily Construction Inspection Report

Project: Enbridge Spread 3 & 5 Date: 11/17/2009

Location: Bemidji, MN

Personnel Contacted: Title/Position: Company/Affiliation:
Boyd Haugrose ROW Escort Enbridge
Jack Olin Project Manager Enbridge
Tommy Shiflett Construction Manager Enbridge
Van Wyatt Chief Inspector 5 Enbridge
AV Forbes Assistant Chief Inspector 5 Enbridge
Steve Browning Senior Welding Inspector 5 Enbridge
Ronnie Whitaker Chief Inspector 3 Enbridge
Bobby Gillespie Assistant Chief Inspector 3 Enbridge
Phil Russell Senior Welding Inspector 3 Enbridge

Activities Observed/Performed:

Discussed project status and weld cracking issue. Project management has done a good job of systematically evaluating
the weld cracking problem and bringing Subject Matter Experts in to assist. They have reduced but not eliminated the
problem.

Attended safety and environmental training.
Saw a presentation of the GIS system and database that maintains constructions records and traceability. It is a well

thought out and tightly integrated system.

Observed mainline welding NW of Bemidji in a wet land. Concrete coated pipe. Very slow going. Line ups and preheats
were good. Initial preheater was using a 300 deg temp stick. Welders helpers with the bead crew were checking to
ensure the entire joint was still above 250 when welding started.

Summary: No Issues

Inspector: Mark A. Spann P.E., CWI
Oak Ridge National Laboratory
For the US DOT PHMSA




MNOPS Pipeline Construction inspection Guide

Inspector: Vica Livshutz & Jon Wolfgram AFo: [ 6 |
Case Number: 109724
Summary of inspection Items:

Inspection Date Inspection Area Inspection Summary Page Reference
11/10/2009 Spread 3 & 5 (Clearbrook to Deer River) Bemidji Field Office Record Review 1
11/11/2009 Spread 3 (Clearbrook to Deer River) Welding Process on Spread 3 at MP 957 ( STA 9351+29) 2
11/11/2009 Spread 3 (Clearbrook to Deer River) FBE Coating Process on Spread 3 at STA 8640+40 to 8717+00 3
11/12/2009 45 Degrees / Cloudy One-Call Process Review at the Bemidiji 404 Field Office 4
11/12/2009 Spread 3 (Clearbrook to Deer River) Welding Process on Spread 3 at STA 11605+00 5

Summary Personne! Observed:
Name Title / Role Company Phone
Boyd Haugrose Compliance Inspector Enbridge 218-441-2366
Rick Ary Welding Inspector Enbridge
John Rayon Coating Inspector
KD Lloyd Coating Inspector
Heath Taylor Coating Foreman
Matt Sandiine USPL
Ed Bonebreak Safety Coordinator USPL
Brad Davenport Locate Coordinator
Dave Williams Welding Inspector Enbridge

Summary of inspection Observations:

project.

During the week of November 9th, from November 10th to November 12th, the Minnesota Office of Pipeline Safety conducted a construction
inspection of the Alberta Clipper Pipeline Project along spread 3 and 5. During this inspection MNOPS conducted a review of daily
construction reports for the 11/4/2009 along with field inspections focused on review of the welding and coating process used on the

During the inspection in the Bemidji area, MNOPS made site visits to observe horizontal direction drilling near milepost 933 and Cass lake.
The preliminary hydrotesting of the 36" line near access road 49 was also observed. This line was being tested prior to pulling the pipe
through the bore hole.

Along with construction record review and field inspections, MNOPS also investigated the process used for obtaining Gopher State One Call
Tickets prior to the excavation process. The contractor, USPL, outlined the process used for obtaining tickets, updated tickets, preserving
marks and refreshing marks.

Summary of Violations & Non-Compliance Issues.

spreads 3 and 5.

Transmittal Form

No violations or non-compliance issues were noted during the MNOPS Alberta Clipper Inspection from 11/10/2009 to 11/12/2009 along




MNOPS Pipeline Construction Inspection Guide

Inspection Date: [___11/10/2009 | Date Submitted: [ 11/25/2009 | Case Number: [109724 |
Inspector: | VL& JCW | Inspection Area: | Spread 3 & 5 (Clearbrook to Deer River) |
Inspection Details: Welding: Coating:
Inspection Item:  |Record Review Pass Type
Location: Bemidiji Field Office Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: 45 Degrees / Cloudy Voltage v
Pipe Information Travel Rate in/ min
Pipe Size: 20" & 36" I Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone

Boyd Haugrose Compliance Inspector Enbridge 218-441-2366

Notes / Observations:

MNOPS performed a record review at the Bemidiji Field Ofﬂcé for the Alberta Clipper Project. MNOPS reviewed the
following records:

Welder Qualification Record Review
Repair Welding Inspector Report for the day 11/9/2009
- (7) Repairs were made to the 36" Line
- (1) Repair was made to the 20" Line
Reviewed Daily Reports for the 20" and 36" Spreads for the day of 11/4/2009.

- Potholing Reports

Clearing & Grading Reports

Coating Reports

Welding Reports

-- During a daily report record review for the day of 11/4/2009 (36" Alberta Clipper Spread), MNOPS
reviewed a Welder Inspection Check Sheet (Report #25). The noted report listed welding voltages
that ranged from 21 to 34 volts on the first pass using the 5/32" welding rod. Upon further
investigation, it was noted that an altemate welding rod (E8010) was used. It was recommended
that the records include the electrode type if an alternate is to be used.

Violations / Non-Compliance Issues:
No violations or non-compliance issues noted during the record review.

Daily1




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 11/11/2009 | Date Submitted: | 11/25/2009 | Case Number: [109724
Inspector: | VL & JCW | Inspection Area: | Spread 3 (Clearbrook to Deer River)
Inspection Details: Welding: Coating:
Inspection Item: __ |Welding Pass Tie In Crew Type
Location: Bemidji Access Road 49 Electrode Dia. Thickness
M.P. Station: MP 957 ( STA 9351+29) Electrode Type
Intersection: Amperage A
Weather: 45 Degrees / Cloudy Voltage v
Pipe Information Travel Rate 12 in/min
Pipe Size: 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number: Sand
Personnel Observed:
Name Title / Role Company Phone Email
Rick Ary Welding Inspector Enbridge
Notes / Observations:

Observed welding process by tie-in crew on 36" pipe near access road 49.

Violations / Non-Compliance Issues:

No violations or non-compliance issues noted.

Photograph
Description

| Tie-in Welding
Process on 36" Pipe

Photograph
; Description
Blankets used to
*|retain heat at joint
during and after
welding process

Daily2




MNOPS Pipeline Construction Inspection Guide

Inspection Date: |  11/11/2009 | Date Submitted: | 11/25/2009 | Case Number: 109724 |
Inspector: | VL & JCW | Inspection Area: | Spread 3 (Clearbrook to Deer River) |
Inspection Details: Welding: Coating:
Inspection Item: __|Coating Pass Type FBE
Location: Bemidiji Electrode Dia. Thickness |22 mils to 35 mils
M.P. Station: STA 8640+40 to STA 8717+00 |Electrode Type 460 to 480 Degree Preheat
Intersection: MP 936.9 Amperage A Temperature for FBE Coating
Weather: 45 Degrees / Cloudy Voltage v Process
Pipe Information Travel Rate in/min
Pipe Size: 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
John Rayon Coating Inspector
KD Lloyd Coating Inspector
Heath Taylor Coating Foreman
Notes / Observations:
Observed the jeeping, patch stick repair and Fusion Bond Epoxy Coating process of the 36" pipe.
Violations / Non-Compliance Issues:
No violations or non-compliance issues noted.
Photograph Photograph
Description Description
FBE Coating Process Preheat Stage of FBE
Coating Process
Photograph Description
FBE coated girth weld (Note that the "bumps” in the final coating are a result of excess coating
falling on the pipe after the coating ring is removed. These bumps are not blistering in the
coating.)

Daily3




, MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 11/12/2009 | Date Submitted: [ 11/25/2009 | Case Number: [109724 ]
Inspector: | VL&JCW | Inspection Area: [ Spread 3 & 5 (Clearbrook to Deer River) l
Inspection Detalls: Welding: Coating:
Inspection Item:  |One-Call Process Review Pass Type
Location: Bemidji 404 Field Office Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: CR404 Amperage A
Weather: 45 Degrees / Cloudy Voltage v
Pipe Information Travel Rate in/min
Pipe Size: | Pre-Heat Temp °F
Joint Number: Soll Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Matt Sandline USPL
Ed Bonebreak Safety Coordinator USPL
Brad Davenport Locate Coordinator

Notes / Observations:

90453937
90453959
90453988
90487191
90408719
90487201
90515034
90515048
90515054
90558481
90558484
90558485
90588692
90558870
90588773

- MNOPS reviewed the following tickets during the GSOC process review

- MNOPS reviewed the process for obtaining, updating and documenting Gopher State One Call tickets for spreads 3
and 5 of the Alberta Clipper Project. During a conversation with USPL , the process was outlined to included how the
tickets are obtained, updated and how locate marks are preserved / refreshed.

The ticket listed noted above includes the original ticket number along with the updates to the

original tickets.

Violations / Non-Compliance Issues:

No violations or

non-compliance issues noted.

Daily4




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 11/12/2009 | Date Submitted: | 11/25/2009 | Case Number: [109724 |
Inspector: | VL & JCW | Inspection Area: | Spread 3 (Clearbrook to Deer River) |
Inspection Details: Welding: Coating:
Inspection Item: _|Welding Pass First Type
Location: Deer River Electrode Dia. Thickness
M.P. Station: STA 11605+00 Electrode Type
Intersection: Cedar Road Amperage A
Weather: 45 Degrees / Cloudy Voltage |4
Pipe Information Travel Rate in/ min
Pipe Size: 36" | Pre-Heat Temp 311  °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email

Dave Williams Welding Inspector Enbridge

Notes / Observations:

--Observed firing line welding process of the 36" line near Deer River. MNOPS observed the preheat process prior to
welding and between each pass.

Violations / Non-Compliance Issues:
No violations or non-compliance issues noted.

Photograph Zlewotogr;ph
Description scription
Firing Line Alignment of the pipe
prior to the welding
‘|process.
Photograph Photograph
Description Description

Welding Inspector
Monitoring the preheat
temperature.

Preheat Process prior
to welding.
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Exit Interview
Enbridge Southern Lights Construction Inspection
November 10, 2009
Manhattan Terminal
Manbhattan, IL

Records Review Issues

1. It was noted on review of the pressure test records of the 150# series piping that the
pressure dropped 3 psi during the test. Enbridge is to provide further documentation
and an explanation why this pressure test is valid considering the 3 psi pressure drop.

2. It was noted on review of the NDE reader sheets that welds W-1300-026 SW and 027
SW did not have an accepted/rejected notation. Enbridge is to provide follow up
documentation to indicate the disposition of these two welds.

3. It was noted on review of the NDE reader sheets that two welds on pressure test
headers were not acceptable welds, yet the headers were used for pressure testing without
repairing the welds. Enbridge is to provide follow up documentation on the procedure
Sfor verifying the integrity of pressure test header welds and an explanation why these
two welds were not repaired.

Thank you for your prompt attention to the issues listed.




Exit Interview
Enbridge Southern Lights Construction Inspection
November 9-10, 2009
Manhattan to Streator 20” line
Morris, IL

No issues to discuss.




CENTRAL REGION OFFICE
Daily Inspection Report

Project: Enbridge Southern Lights (20”) Date: 11_10_09
Location: ~ Morris, IL Station/Survey or

Manhattan to Streator 20” line Pipeline Marker:

Manbhattan Station
Personnel Contacted: Title/Position: Company/Affiliation:

Carter Saline

Construction Manager

Enbridge (contract)

Dave Stafford Compliance Enbridge

Jacob Weertz Mechanical inspector Contractor

Kelly Harless Construction Manager Enbridge (contract)

Glen Jones Project Specialist Enbridge

Jeff Creaney Design Specialist ENEngineering

Activities Observed/Performed: Results/Comments:

Manhattan to Streator 20” line

1. Discussed ACVG survey plans with ENEngineering.
Approximately one half of the mainline has been surveyed. No
indication how many areas will be investigated.

Manhattan Station

2. Reviewed hydrotest records to date on station piping. Noted
a 3 psi pressure drop during the 150 pound series pressure test.
3. Reviewed the reader sheets and noted that welds W-1300-026
SW and 027 SW were not marked as accepted or rejected.

4. Noted on reader sheets that two welds on a hydrotest header
did not pass the radiograph.

1. No issues

2. Enbridge to provide followup documentation to explain the
three psi pressure drop.
3. Enbridge to review these welds with NDE technician.

4. Enbridge to provide explanation what their procedure for
acceptance of fabricated test headers is and why the radiographed
welds were not repaired.

Summary:

Enbridge to respond to issues 2, 3 and 4

Inspector(s): Carl Griftis




CENTRAL REGION OFFICE
Daily Inspection Report

Project: Enbridge Southern Lights (20”) Date: 11_09_09

Location:  Morris, IL Station/Survey or

Manbhattan to Streator 20” line Pipeline Marker:
Personnel Contacted: Title/Position: Company/Affiliation:
Carter Saline Construction Manager Enbridge (contract)
Dave Stafford Compliance Enbridge
Josh Schults Engineer Enbridge (contract)
Josh Matthews Coating inspector contractor
Activities Observed/Performed: Results/Comments:

Pipeline has been completely welded out, except for hydro test
tie in points and the Jordan Creek crossing. West segment is
under hydro test 11/9. ENEngineering is doing ACVG of the
line, starting on the west segment.

1. Reviewed weld log history. 1. No issues
2. Reviewed hydro test plan for west segment. Segment got to 2. No issues
test pressure at ~ 3:15 pm on 11/9. 3. No issues

3. Observed Jordan Creek crossing site east of Old Chicago
Road. This was originally planned as a bore, but the contractor
hit substantial rock and it will be open cut. Should be completed

the week of 11/9.
4. Observed costing of 3 tie in welds west of Route 53. 4. No issues. Pipe was blasted properly and coating was applied
Extremely wet conditions, blaster hat problems keeping water properly.

off the pipe when blasting the bottom. They are currently
heating the pipe to ~300 degrees F before blasting, but not
applying the two part epoxy until the pipe cooled to 212 degrees
F.

Summary:

No issues.

Inspector(s): Carl Griffis




From: Pierzina, Brian (PHMSA)

Sent: Monday, November 16, 2009 10:26 AM

To: Boyd Haugrose; David Hoffman; Jeffrey Wiklund

Cc: Lemmerman, Darren (PHMSA); Gulstad, Rick (PHMSA); Skalnek, Elizabeth; Huntoon, Ivan
(PHMSA); Bradley.Ardner@state.mn.us

Subject: Exit Interview - Spread 6

The following are issues noted during inspections the week of November 2nd. Let us
know if you have any questions.

Thanks,
Brian
1. At some transition pups it was observed that the spiral weld seam had not been
ground off adjacent to the girth weld. This was mentioned at the inspector meeting
the following morning by Avery Schott, emphasizing that Enbridge’s specifications
require the seam to be ground off a minimum of %-inch from the girth weld.
2. At weld # ML-251 grinder marks were evident where the spiral weld seam was

ground off adjacent to the girth weld. Subsequent review of the x-ray associated with
this weld indicated the marks were excess weld metal, and that wall thickness was
not compromised.




3. Coating blisters were identified on a number of coated welds, and the coating at these
blisters was not adhered to the pipe. Project personnel performed an inspection the
next day of 138 welds and identified a total of 29 in which this occurred, and these
areas were to be sand blasted and re-coated. Personnel have been informed to watch
for this during the coating operation.




CENTRAL REGION OFFICE

Daily Construction Inspection Report

Project:

Alberta Clipper/Southern Lights Audit

Date: 11/2-6/2009

Location;  Superior, WI, Cloquet, MN

Station/Survey or
Pipeline Marker:

Spread 6 Office, Multiple sites
from Superior Terminal to
Carlton, MN

Personnel Contacted:
Paul Eberth
Earnest Coleman
Avery Schott
Bob Grenfell
George Thomnton
Jeff Wiklund
Dave Hokanson
Greg Miller
Henry Olson
Mike Holloway
Daryle Smith
Mark Newman
Bill Fotovich
Dave Lichtenberg

Title/Position:

Project Manager

Sr. Welding Inspector — Spread 6
Construction Manager — Spread 6

Chief Inspector — Spread 6

NDE Auditor — Spread 6

Sr. Compliance Specialist

Field Engineer — Spread 6

Welding Inspector — Spread 6 Pipe Gang
Welding Inspector — Spread 6 Hot Fill
Welding Inspector — Spread 6 Firing Line
Welding Inspector - Spread 6 — Tie-In
Mgr. Facilities Design and Construction
Construction Manager — AC Facilities

Project Mgr — Superior Terminal (excl.
tanks)

Company/Affiliation:
Enbridge
EnGlobal
Enbridge
EnGlobal
EnGlobal
Enbridge
Enbridge
Mustang
Mustang
Mustang
Mustang
Enbridge
Enbridge
Enbridge

Activities Observed/Performed:




November 2, 2009 — Travel Day

November 3, 2009 - Brian Pierzina met with Paul Eberth, Avery Schott, Jeff Wiklund, Dave Hokanson, Ernie Coleman
and George Thornton at the Spread 6 construction office, near Cloquet. An update on Spread 6 activities was provided.
The pipe gang has been shut down due to a lack of swamp mats, and difficult right-of-way conditions due to recent
rainfall. There was one recent crack on a 36 inch girth weld. This was at the Nemadji Golf Course, and occurred on a
weld which only had the root and hot pass completed before operations were shut down due to rain. The weld was
completed the next day, and x-ray indicated a crack at the 6:00 position. As a result of cracks occurring at other spreads,
they are going for close to 100% delayed NDT on all welds. They are missing some tie-in welds, and drill strings where
it is not practical to wait an additional day for another x-ray. There are currently five tie-in crews working, and the mini-
gang is welding up a 36-inch HDD string for the Pokegema River crossing and the wetland HDD (5000 feet). We
reviewed the WP-140 PQR (procedure qualification record), and discussed circumstances in which the amperage ranges
specified in the welding procedure were not supported by the PQR. This does not appear to be a compliance issue,
based on PHMSA staff discussions. X-rays were reviewed with George Thornton, including ML-289, which was the
cracked weld, ML-147, which was a 36-inch girth weld which required a visual inspection for a gouge, and ML-195,
which was a 36-inch girth weld which had a gouge identified, and tested for thickness by ultra-sonic testing. Following
the x-ray review, we met briefly with Jim Crawford, Project Director, and discussed overall thoughts associated with the
project.

Right-of-way inspection included 36-inch pipe which had been welded and coated from Bardon Avenue, in Superior to
the Nemadji Golf Course. At weld # ML-251 grinder marks were evident where the spiral weld seam was ground off
adjacent to the girth weld. Subsequent review of the x-ray associated with this weld indicated the marks were excess
weld metal, and that wall thickness was not compromised. At some transition pups it was observed that the spiral weld
seam had not been ground off adjacent to the girth weld. This was mentioned at the inspector meeting the following
morning by Avery Schott, emphasizing that Enbridge’s specifications require the seam to be ground off a minimum of
2-inch from the girth weld. Coating blisters were identified on a number of coated welds, and the coating at these
blisters was not adhered to the pipe. An inspection the next day of 138 welds identified a total of 29 in which this
occurred, and these areas were to be sand blasted and re-coated. Personnel have been informed to watch for this during
the coating operation.

November 4, 2009 — Attended the 6:15 AM daily inspector meeting. Avery Schott covered our observations from the
previous day, emphasizing compliance with the specifications. With regard to the coating problems that were identified,
Enbridge has been in contact with the coating manufacturer, and they believe the issue stems from pipe that has been
stored for extended periods absorbing moisture into the pipe and coating. If the pipe is heated too rapidly when the girth
welds are coated the moisture flashes as steam, and blisters the coating. Their solution has been to slowly preheat the
area with a propane fired torch, prior to using the heat rings for the coating application. The problem had surfaced early
on in the project, and that approach appeared to resolve it. It’s unclear whether the re-surfacing of the problem was due
to not following the established approach, or some other phenomenon. Reviewed x-rays of welds that were selected
from field observations the previous day. No issues were identified.

Field observations in the AM with Paul Eberth included 36-inch pipe east of Wrenshall which had been welded and
coated. It was noted that some pipe ends were lacking end caps, and one girth weld (ML-67 FAAR) had coating which
was cracked and able to be peeled off over the original pipe coating. This was noted to Paul Eberth and a request was
made to have it evaluated to ensure there was an adequate bond prior to reaching the transition to the girth weld. At
girth weld ML 26 an area appeared to have been marked for a coating repair, but no repair had been made. The repair
area that was marked was near the 9:00 position along the weld cap. We went to the Pokegema River crossing area
where the 36-inch HDD string was being welded by the Mini-Gang. Welding Inspectors were Greg Miller — Pipe Gang
(root and hot pass), Henry Olson (hot fill), and Mike Holloway (Firing Line). Weld quality has generally been good,
although two recent repairs had been identified for elongated slag inclusions (ESI).




November 4, 2009 — PM Observations. Primarily observed tie-in locations with Bob Grenfell, Chief Inspector. At
County Road 4 (Station #9268 +22), weld ML-019-TI-BB had recently been completed. Further to the east, the MP
1083D creek crossing was being moved into place. This was an open cut crossing, with water being pumped across.
The top soil vegetation had been separated and bagged. Welding would not commence until they had the pipe properly
in place. Upstream of County Road 3, tie-in welds 67, 68, and 69 were being completed. Weld #69 had a repair being
made for a gas pocket at approximately 1:00. Each of these welds were also designated for delay shots the next day.
Observed the repair welder and helper grind out the defect and make the repair. The repair was ground out again after
the hot pass due to a problem the welder identified. The fill and cap passes were completed with 7018 electrodes and
an uphill welding direction. At the West Chub Lake (MP 1076) location, the crew was still in the process of digging
out the drill end. We then proceeded to the Douglas Pit area, where blasting operations were necessary due to
excessive rock in a lowland area. No issues were identified.

November 5, 2009 — Met Ernie Coleman at the Spread 6 construction office and discussed welding issues. Met with
George Thornton and reviewed x-rays selected from the previous day’s observations. No issues were identified.
Conducted field observations with Bob Grenfell. We visited a tie-in location east of the Douglas Pit. We proceeded to
Little Otter Creek where a blasting operation was to commence, once the hot line pressures were reduced to designated
levels. We observed the blasting operations, then went to a tie-in location at Chub Lake Park Road. At that location,
the tie in crew were going to be completing their 6" and 7™ tie-in welds of the day. There were some difficulties with
the ditch encountered, so the pipe was removed, and ditching operations resumed. No issues were identified.

November 6, 2009 — Met at the City Center offices in Superior, WI with Mark Newman — Mgr. Facilities Design and
Construction, Bill Fotovich — Facilities Construction Manager (Alberta Clipper), Dave Lichtenberg — Project Manager
— Superior Terminal (excluding tanks), and Jeff Wiklund — Sr. Compliance Specialist. The scope and status of
Facilities Construction were the primary focus of the meeting. Other individuals involved with the construction, but
not present for the meeting are Volmer Anderson — Facilities Construction Manager (Southern Lights) and Bob Lisi —
Construction Manager (Tanks).

The 20-inch relief line for Alberta Clipper is constructed and hydrotested. The first phase of the project allows Alberta
Clipper to tie into existing tankage, and is scheduled for completion by 3/31/2010. This includes manifold #212,
which is a heavies manifold which will tie into 10 existing tanks. Manifold #223 will include 32 valves. Manifold
#225 will be located at the five new tanks which are being constructed. Construction of the first three tanks is
scheduled for completion at the end of 2010.

The mechanical portion of the Phase 1 construction was estimated as 85% complete by Dave Lichtenberg. :
Approximately 220 welds have been completed, with two welds requiring repair. The welding procedures are not the
same as those being used on main line construction, so electronic copies of the welding procedures and construction
specifications were requested.




Summary:

Issue Summary

1. At some transition pups it was observed that the spiral weld seam had not been ground off adjacent to the girth
weld. This was mentioned at the inspector meeting the following morning by Avery Schott, emphasizing that
Enbridge’s specifications require the seam to be ground off a minimum of "%-inch from the girth weld.

2, At weld # ML-251 grinder marks were evident where the spiral weld seam was ground off adjacent to the
girth weld. Subsequent review of the x-ray associated with this weld indicated the marks were excess weld
metal, and that wall thickness was not compromised.

3. Coating blisters were identified on a number of coated welds, and the coating at these blisters was not adhered
to the pipe. Project personnel performed an inspection the next day of 138 welds and identified a total of 29
in which this occurred, and these areas were to be sand blasted and re-coated. Personnel have been informed
to watch for this during the coating operation.

Brian Pierzina

Inspector(s):




. MNOPS Pipeline Construction Inspection Guide
Inspector: Elizabeth Skalnek AFO: [:l
Case Number: |109724

of inspection items: e Z
Inspection Date Inspection Area Inspection Summary Page Reference
Cut/Paste From Main |Cut/Past From Main Cut / Paste From Daily Enter Page Here

10/27/2009 Spread 3 (Clearbrook to Deer River)

10/27/2009 Spread 5 (Clearbrook to Deer River)

10/28/2009 Spread 3 (Clearbrook to Deer River)

10/28/2009 Spread 5 (Clearbrook to Desr River)

10/29/2009 Spread 1 (ND to Clearbrook)

10/29/2009 Spread 2 (ND to Clearbrook)

10/30/2009 Spread 4 (Deer River to Superior)

10/30/2009 Spread 6 (Deer River to Superior)

Summary Personnel Observed:
Name Title / Role Company Phone Email
Dwight Waugh Inspector
Shannon Jackson Welder US Pipeline
Joe Thomhill Inspector
Dave Williams Welding Inspector
Troy Post Welder
Mark DeWeise Waelding Auditor
John Wemer X Ray
Larry Poston Lower-In Weld spread 3
Marc Darennes Construction Enginering Mgr spread 1&2
Dave Hoffman Supervisor, US Compliance
Jack Olin Manager, Pipeline Engr & Const
Dan Carroll NDT Level lll
Corey Stovall Utility Inspector
John Rayon Coating - Craft spread 3
KD Lloyd Coating - Craft spread 3
Dale Pyland Sr Welding Inspector
Dallas Deshan Sr Welding Inspector
Paul Eberth Project Manager
Avery Schott Contract Inspection
David Hokanson Field Engineer
George Thomnton NDT Level Il
Bill Bennett Sr Welding Inspector
Emie Coleman Sr Welding Inspector

Summary of inspection Observations:

An inspection of spreads 1,2,3,4,5,6 and 404 was made October 27-30 with a travel day on October 26, 2009.. Welding, coating, bending
and records were observed. No violations were noted. Several welders have been discharged for poor welding quality (reject rate high).
Arc burn cutout were noted on some spreads but not on other spreads; what is different? One spread is not doing delayed x ray on tie in
welds; however, no cracks have yet been detected on the delay xray that were not detected on the initial xray. Recent discussion with

- KOCH suggests that all of their cracks may have been present but not detected on initial xrays. It is not clear that cracking problems in MN

have been the result of delayed hydrogen cracking.

Best practices observed:

-All X-rays and UT scans are read in the field and reviewed in the office by a second NTD. person.

-Repair Weld Parameter Record Sheet used to record all welding parameters for repair welds (not used on all spreads)
-Cut Out Log developed by Dan Carroll, Level Ilf NDT (replaced NDT person who missed the bad weld repair)

| -Cut outs are being segregated in a specific area on one spread

-High reject rate tied to welder discharge on most spreads - one spread is not discharging welders with a number of rejects; coincidentally,
this spread has a higher overall reject rate?

Summary of Violations & Non-Compliance Issues.

No violations or non-compliances observed; however, there were some inconsistencies between spreads on observed best practices. The
previously noted non-compliance of an improperly accepted xray on a repair weld resulted in discharge of the field xray hand and the office
xray reviewer; the office reviewer was replaced with an NDT level Iil. All xrays performed by or reviewed by those responsible for the
mistake were reevaluated; no additional repairs were required. The failed weld was cut out (no repair of repair allowed)

Transmittal Form




MNOPS Pipeline Construction Inspection Guide

Inspector: ESS
Case Number: 109724

Inspection Date Inspection Area Create Daily Report Date Submitted
10/27/2009 Spread 3 (Clearbrook to Deer River) o 11/19/2009
10/27/2009 Spread 5 (Clearbrook to Deer River) (] 11/19/2009
10/28/2009 Spread 3 (Clearbrook to Deer River) o 11/19/2009
10/28/2009 Spread 5 (Clearbrook to Deer River) () 11/19/2009
10/29/2009 Spread 1 (ND to Clearbrook) o 11/19/2009
10/29/2009 Spread 2 (ND to Clearbrook) o 11/19/2009
10/30/2009 Spread 4 (Deer River to Superior) o 11/19/2009
10/30/2009 Spread 6 (Deer River to Superior) L 11/19/2009

o
o




v i MNOPS Pipeline Construction Inspection Guide

Inspection Date: |  10/27/2009 | Date Submitted: | 11/19/2009 | Case Number: [109724 |
Inspector: |ESS | Inspection Area: [ Spread 3 (Clearbrook to Deer River) 1
Inspection Details: Welding: Coating:
Inspection Item: __[Bending Pass Type
Location: MP 937 Electrode Dia. Thickness
M.P. Station: 8713+92 Electrode Type
Intersection: Amperage A
Weather: Voltage |4
Pipe Information Travel Rate in/min
Pipe Size: 36" |.469 WT Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number: Silt / Sand
Personnel Observed:
Name Title / Role Company Phone Email
Dwight Waugh Inspector

Notes / Observations:

Jennings

Bending machine best practices: TruBend automated bend radius detection

Bending machine pulls pipe ~10" per increment.

This bend is a 19-3/4 degree right hand bend with a 3/4 degree overbend.
Violations / Non-Compliance Issues:

None

Photograph Photograph

Description Description
Bending machine - Bending machine -

i |distance close up

Photograph Photograph

Description Description
Bending rig Bend area
mandrel

Daily1




Enbridge Pipelines (Lakehead) L.L.C. James Crawford ‘é “’
1320 Grand Avenue Director L N B n ' D GE
Superior, W| 54880 Engineering & Construction (US)
www enbridgepartners.com Major Projects

Tel 7153884518

Jim.Crawford@enbridge.com

December 4, 2009

To: Marc DeVarennes Jack Olin Paul Eberth
Tony Madden Tommy Shiflett Avery Schott

Re: MNOPS Audit Issues 48-50 (November 3-5, 2009) and PHMSA Audit Issues
51-53 (November 2-6, 2009) :

Attached is a summary of PHMSA and MNOPS audit findings and their
disposition based on audits that occurred on the dates above on spreads 2, 3, 5
and 6. Please review these findings/responses and ensure that contractor and
inspection staff are informed and take appropriate action.

Please positively confirm with me by email when these actions are completed. |
appreciate your prompt attention to these matters.

%j

Jim Crawford

cc:  Dan Plume, Tom Hodge, Shaun Kavajecz, Dave Hoffman,
Jerrid Anderson, Randy Rice, Carter Saline




Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, Wi)

Report Number: 8
Date of Report: December 4, 2009
Preparer: Jeff Wiklund

Audit Reference(s): The responses contained in this report reference Audit Issues/Comments found in
the November 2-6, 2009 PHMSA audit and the November 3-5, 2009 MNOPS audit. Audit points and
comments were communicated to Boyd Haugrose and Dave Hoffman in the following emails:

¢ email received from Brian Pierzina (PHMSA)on November 16, 2009
¢ audit report received from Brad Ardner on November 11, 2009

Please note that audit communications and observations by PHMSA or MNOPS, when made, are
included in this report but are prefaced by (C/O).

Audit Issues (from Tracking Spreadshest) / Resolution:

48.1103 | (€C/O) 11/3/09 - Received Project overview briefing from Boyd Haugrose. Went out to
Spread 2 ROW to observe the automated welding and NDT (MP 887). Michels is doing the
welding, Janx the NDT. Spoke with both crews and everything appeared to be going well. No
deficiencies or discrepancies were noted on the ROW. May be welded out by Thanksgiving.
This is a comment /no follow-up action is required.

49.1103 | (€/O) 11/4/09 — Headed out on the Spread 3&5 ROW. Observed pipe gang and firing line
{MP 956), clearing and grading (MP 964}, tie-in welding and backfill (MP 951), coating and
jeeping (MP 952). No deficiencies or discrepancies were noted on the ROW. Enbridge has
switched to Deso Protal 7125 for a winter coating application.

This is a comment /no follow-up action is required.

50.1103 | {€/O) 11/05/09 ~ Conducted an out-briefing with Boyd Haugrose, Jack Olin, and Dan Plume.
The discussion centered on the proactive steps Enbridge is taking to address the recent
discoveries of cracking in the welds. The samples that have been cut out will/have been sent
to a laboratory in Canada. Please also provide the results of metallurgical analyses when
they are received.

Metallurgical analyses have not been recelved. Enbridge will continue to update MNOPS
and PHMSA on crack issues.

51.1102 | (€/O) At some transition pups it was observed that the spiral weld seam had not been
ground off adjacent to the girth weld. This was mentioned at the inspector meeting the
following morning by Avery Schott, emphasizing that Enbridge’s specifications require the




52.1102

53.1102

seam to be ground off a minimum of %-inch from the girth weid.

This issue was resolved on site.

{C/0) At weld # ML-251 grinder marks were evident where the spiral weld seam was ground
off adjacent to the girth weld. Subsequent review of the x-ray associated with this weld
indicated the marks were excess weld metal, and that wall thickness was not compromised.
This issue was resolved on site.

Coating blisters were identified on a number of coated welds, and the coating at these
blisters was not adhered to the pipe. Project personnel performed an inspection the next
day of 138 welds and identified a total of 29 in which this occurred, and these areas were to
be sand blasted and re-coated. Personnel have been informed to watch for this during the
coating operation.

Sandblasting according to coating specifications and employing preheat processes to remove
any excess moisture in the factory FBE coating continue to be employed. In addition, crews
continue to be made aware of the need to conduct thorough inspections to ensure that
coating anomalies, including blistering, are found and repaired. The process to ensure
anomalies are found and repaired includes both visual inspections and jeeping .

Reviewed/Approved by 2

e

7 (hitials)




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 10/27/2009 | Date Submitted: | 11/19/2009 | Case Number: [109724
Inspector: |ESS | Inspection Area: | Spread 5 (Clearbrook to Deer River)
Inspection Details: Welding: Coating:
Inspection Item: _|Welding - Repair Porosity Pass Type FBE
Location: Potlatch Cass Lake Electrode Dia. 3/32 Thickness
M.P. Station: 9294+45 Electrode Type 8018 C3 H4R
Intersection: Cty 45 & US 2 Amperage A
Weather: Cloudy 42 F Voltage |4
Pipe Information Travel Rate in/ min
Pipe Size: 36" |0.469 WT Pre-Heat Temp 400 °F
Joint Number: Soil Type:
Weld Number: 6753ML492W Silt / Sand
Personnel Observed:
Name Title / Role Company Phone Email
Shannon Jackson Welder US Pipeline

Joe Thornhill Inspector

Dave Williams Welding Inspector
Notes / Observations:

3/32 1st pass then 1/8 fill & cap

Best practice: repair blanket with cutout for weld repair

Repair procedure 144: Pass 1-1/8 E 6010, Pass 2 - 5/32 E8010-P1, Remaining passes 3/32 E 8018-C3

Shannon ground out about 3/4 of the steel but did not need to grind out root and bead; therefore, he started with the E 8018-C3
electrode.

Enbridge runs the bead and the hot pass before releasing clamp to avoid cracking in 6:00 position.

Dave checks each welder every day.

Violations / Non-Compliance Issues:

None

Photograph Photograph
Description Description
Location of defect Partially ground out
identified on weld weld showing
porosity and weld
blanket with cut out
area for repairs
Photograph Photograph
Description Description
=== |Fully ground out § |[Repaired weld
weld = |showing cutout
repair blanket.

Daily2




MNOPS Pipeline Construction Inspection Guide

) '

Inspection Date: | 10/28/2009 | Date Submitted: | 11/19/2009 | Case Number: [109724 l
Inspector: |ESS | Inspection Area: [ Spread 3 (Clearbrook to Deer River) |
Inspection Details: Welding: , Coating:
Inspection Item: _|Welding Pass Cap Type FBE
Location: NW Wilton Station Grant Creek |Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: 1000" west AC 3553 joint Il |Amperage 135-160 A
Weather: cloudy Voltage |4
Pipe Information Travel Rate in/min
Pipe Size: 36" | Pre-Heat Temp 320 °F
Joint Number: Soil Type:
Weld Number: Silt / Sand
Personnel Observed:
Name Title / Role Company Phone Email
Troy Post Welder

Notes / Observations:

Jenning s

Review of records: "Coating Application/Progress Matrix" report #67 on 10-26-09 67S3ML31TIG 8484+65 wet film thickness min:

46 max: 83 for brush applied Denso 7200. It appears that Coating specification C-210 has been modified to eliminate the maximum

coating thickness requirement (page 4 of 9).
Violations / Non-Compliance Issues:

None
Photograph Photograph
Description Description

SAMPLE PHOTO SAMPEE PHOTO

Change Photo”

— *Right CGRaNa_
Change Photo”

Photograph Photograph
Description Description

SAMPEE PHOTO

— “Right CIIaRaNa.
Change Photo”

SAMPLE PHOTO

—. *RIGhTCIBRENd
Change Photo”

Daily3




Enbridge Pipelines (Lakehead) L.L.C. James Crawford ENBR’D GE “

1320 Grand Avenue Director
Superior, Wi 54880 Engineering & Construction (US)
www.enbridgepartners.com Maijor Projects
Tel 715398 4516
Jim.Crawford @ enbridge.com

November 10, 2009

To: Marc DeVarennes Jack Olin Paul Eberth
Tony Madden Tommy Shiflett Avery Schott

Re: PHMSA/MNOPS Audit Issues 42-44 (October 19-23, 2009) and MNOPS
Audit Issues 45-47 (October 13-16, 2009)

Attached is a summary of PHMSA and MNOPS audit findings and their
disposition based on audits that occurred on the dates above on spreads 2-6.
Please review these findings/responses and ensure that contractor and
inspection staff are informed and take appropriate action.

In addition, the following points have come up on the Alberta Clipper/Southern
Lights Project or the Streator-Manhattan Project. Please take the following
actions:

1. Please ensure that crews are following procedure regarding the removal
of tape and prevention of weld spatter. PHMSA has identified instances
where weld spatter and melted tape has been found. Pipe should be
cleaned in accordance with the Specification for Pipeline Construction —
Pipeline Welding Specification 8.8.8 which states “The completed surface
of the weld shall be thoroughly power-brushed clean of all spatter and slag
and the reinforcement shall blend smoothly with the adjacent pipe
surface.”

2. Discuss with inspection staff and contraclors the need to follow
specifications in the use of patch sticks. The steps to be followed include:

a. Patch sticks should only be used on coating anomalies less than %
inch in diameter (about the size of a pencil eraser).

b. The repair area should be roughened/suitably prepared to ensure
adhesion and overlap the surface (parent coating) surrounding the
anomaly from %2" to 1”.

¢. The repair area should be preheated in a manner that avoids
burning or charring the parent coating.

d. While continuing to heat the surface of the repair area, occasionally
draw the patch-stick across the area until it leaves a residue. Then
rub the patch stick in a circular motion and utilize the torch to help
melt it and maintain the pipe coating temperature. Continue until
the patch is smooth and has a thickness of at least 15 mills greater
than the parent coating.




Enbridge Pipelines (Lakehead) L.L.C.

1320 Grand Avenue
Superior, Wl 54880
www.enbridgepartners com

James Crawford E” B n ’ D G E

Director

Engineering & Construction (US)
Major Projects

Tel 715398 4516
Jim.Crawford@enbridge com

3. Please discuss with inspection staff and contractors the proper use of
skids to support pipe from both a construction and safety perspective.

Please positively confirm with me by email when these actions are completed. |
appreciate your prompt attention to these matters.

A

Jim Crawford

cc:  Dan Plume, Tom Hodge, Shaun Kavajecz. Dave Hoffman,
Jerrid Anderson, Randy Rice, Carter Saline




CENTRAL REGION OFFICE
Daily Construction Inspection Report

Project:  Alberta Clipper/Southern Lights Audit Date:  10/19-23/2009

Location:  Superior, WI, Grand Rapids, MN, Bemidji, MN, Thief Station/Survey or  Spread Offices 6, 4, 3, 2
River Falls, MN, Joliette, ND Pipeline Marker: Multiple — As Noted

Personnel Contacted: Title/Position: Company/Affiliation:

Boyd Haugrose Project Compliance Inspector Enbridge

Earnest Coleman Sr. Welding Inspector — Spread 6 EnGlobal

Alesia Hybarger Road Bore Inspector — Spread 6 Mustang

Jay Black Chief Inspector — Spread 4 EnGlobal

John Latham Sr. Welding Inspector — Spread 4 EnGlobal

Eddie Jones Welding Foreman — Spread 4 Precision

Dan Carroll NDE Auditor — Spread 4 EnGlobal

Greg Lindsay Welding Inspector — Spread 4 Mustang

Don Robinson Lowering In Inspector — Spread 4 Mustang

Rick Swing Lowering In Foreman — Spread 4 Precision

Barry Tanhoff Utility Inspector — Spread 4 - Push Mustang

Terry Weier Welding Inspector — Spread 4 Mustang

Jack Olin Project Manager — Spreads 3/5 Enbridge

Tommy Shifflett Construction Manager — Spreads 3/5 Enbridge

Bob Stever Field Engineer — HDD testing Enbridge

Jack Alexander NDE Auditor — Spreads 3/5 EnGlobal

Marl Devarens Project Manager — Spreads 1/2 Enbridge

David Bennett NDE Auditor — Spread 2 EnGlobal

Rick Fleming Sr. Welding Inspector — Spread 2 EnGlobal

Lavalle Warren Chief Inspector — Spread 2 EnGlobal

Toby Hiner Welding Inspector — Spread 1 Mustang

Dale Pyland Sr. Welding Inspector — Spread 1 EnGlobal

Darin Standefer . Welding Inspector — Spread 1 Mustang

Andy Hughes Lowering In Inspector — Spread 1 Mustang

Jack Wilcox Coating Inspector — Spread 1 Mustang







Activities Observed/Performed:




October 19, 2009 — Brian Pierzina met Boyd Haugrose at the Spread 6 construction office, near Cloquet. We primarily
met with Ernie Coleman, Sr. Welding Inspector, to discuss the status of welding on Spread 6. The Pipe Gang recently
began welding 36-inch pipe, and initially had some problems with hollow bead defects. They met with the welders, and
the problem has been corrected. Their repair rate is still at 7% and they had 3 more repairs over the weekend, but they
haven’t been welding as much pipe, yet.

We visited a road bore site at Bardon Avenue, adjacent to the Superior Terminal, and met with Alesia Hybarger, road
bore inspector. Also present was Duane Lahti, an IEM (Independent Environmental Monitor) who is contracted to
represent various agencies. We travelled up the right-of-way and observed an end facing crew that was facing the 36
inch pipe. We also stopped by the HDD site at the Pokegema River, which was just being set up to begin the drill. We
ultimately came to the bending crew and observed a number of joints being bent, and the inspections being performed.
Gerald Boardman was the Bending Inspector. No issues were identified.

October 20, 2009 — Brian Pierzina and Pat Donovan (MNOPS) met at the Spread 4 construction office in Grand Rapids
with Boyd Haugrose, Jay Black — Chief Inspector (replaced Jim Eisenhower), John Latham — Sr. Welding Inspector, and
Eddie Jones — Welding Foreman. Spread 4 has had 9 cracks on 36 inch welds, with 7 occurring on Saturday, October
10™. All the cracks were on main line welds, with one of them being a transition weld. The current repair rate on the
36-inch stands at 7.9%, and the repair rate on the 20-inch stands at 4.74%. The overall delay X-ray rate is 21%. A long
discussion was held concerning the cracking issue. They believe a large source of the problem was cold and windy
weather on October 10™. They are implementing measures to try to control cooling, including end caps and double
blankets. They mentioned that the cracking has occurred on welds that are completed with the Lincoln 8010 P+ welding
rod, and have implemented a change to an 8010 G rod. Spread 6 has apparently been using the 8010 G rod, and has not
experienced the cracking problem that they have on Spread 4. An initial inquiry related to Spreads 3/5 indicated they
have seen similar problems in the Bemidji Area (11 cracks since the previous Friday), but further details would have to
wait until Wednesday, when we can meet with Jack Olin. We met with Dan Carroll, NDE Auditor, who has replaced
Frank Bennett, the previous NDE Auditor. We reviewed x-rays of several of the cracked welds, and they didn’t all seem
to have the same characteristics. Some appeared to be in the root, while others seemed to be further up in the weld, with
more branching (a non-radiographer’s interpretation). One crack was on a repair weld 67-S4-ML-263, where there was
an external defect. After the weld was repaired, it was x-rayed on October 1 1™ and it had a large crack in it.

We went to the field, where the cracks were being cut out (approximate MP 997), and met with Greg Lindsay — Welding
Inspector. The new welds had recently been completed. Weld 67-S4-ML-285-M-X appeared to have improper patch
stick repairs (excessive areas). This was noted also by Boyd Haugrose. We observed lowering-in operations just to the
west, and met with Don Robinson — Lowering-In Inspector, and Rick Swing — Lowering-In Foreman. The location was
Station # 11854 + 23. Crew members were observed directly applying heat to the patch stick with a torch multiple
times. This was mentioned to the Enbridge representatives on site, and the crew corrected their practice. The weather
was drizzly, and the pipe jeeped quite a bit, typically small pinholes in the coating.

We went to the Cohasset rupture site (MP 1002) and met with Barry Tanhoff — Utility Inspector. This area is a 1478
push section. Ditching was still taking place for the 20-inch line, and they anticipated beginning the push on the
following day. Concrete coated 36-inch pipe was being welded into double joints nearby for the 36-inch push. Terry
Weier was the welding inspector on site. One section, with an uncompleted weld, was observed to be improperly
supported, such that one end was approximately 6 inches off the skids, with the only skids providing support
approximately 5 feet from the girth weld. Due to the weight of the pipe, this creates a large bending moment on the
uncompleted girth weld. When this was pointed out, the pipe was re-supported. As the weld was not completed, no x-
ray had been performed yet. A request was made for the girth weld # and the status of the x-ray, but that information has
not been provided to date. In addition, a review of the specifications for supporting the pipe indicate that the
expectations are not clear, so this is an area that should be clarified, to ensure that pipe is properly supported, and not
contributing excessive stress to the welds.




October 21, 2009 — Brian Pierzina and Pat Donovan met at the Bemidji construction office with Boyd Haugrose, Jack
Olin, and Tommy Shifflett. Jack Olin discussed cracking history on Spreads 3/5, indicating they had 3 cracks on the
20-inch. Two were on delay shots, and one was on an initial shot. The 36-inch had 3 prior cracks, 2 on delay, and one
which was a transverse crack. Then they had a rash of cracks occur over the previous weekend (October 17-19), with 5
on Saturday, 3 on Sunday, and 1 on Monday. There was reportedly a mix of initial and delay shots. They had a
meeting with welding experts on Hydrogen Assisted Cracking (HAC). As a summary, their go-forward approach is to
use the brother in-law approach on the firing line, use tents to protect from weather, tighten up the pipe gang and firing
line, continue use of the 2™ crawler rig so that every main line weld has 2 x-rays, and eliminate use of the 8010 P+
welding rod. On Spreads 3/5, there are essentially two separate crews, and all of the cracking has occurred on one
crew. The primarly difference between the two crews is that one is using the 8010 P+ rod (cracking) and the other is
using the 8010 G rod (no cracking). We also met briefly with Bob Stever — Field Engineer, and discussed hydrostatic
testing for the HDD’s. These tests are being conducted at between 1900 — 2100 psig, for 4 hours and 15 minutes. No
efforts are being made to evaluate the pipe for low or variable yield strength.

We reviewed x-rays with Jack Alexander — NDE Auditor. The review was complicated somewhat by difficulties
locating initial x-rays, and then the delayed x-rays, as they weren’t organized in that fashion. Jimmy Chance will be
replacing Mr. Alexander as NDE Auditor in the near future. We reviewed weld #67-S3-ML-137-D and E-X, which
had a transverse crack. The initial x-ray was accepted on 10/10/09, and then rejected on the delayed x-ray, on
10/12/09. However, the transverse crack was apparent on both x-rays. When Mr. Alexander was asked about that, he
informed us that the x-ray technician (from Rig D) was no longer there. All of the other film reviewed indicated cracks
in or near the 6:00 position. The only x-ray we reviewed that showed a crack on a delayed x-ray, but not on the initial
x-ray was weld #67-S3-ML-352D and D-E-X. From our untrained observations the initial x-ray, which was shot on
10/17/09 looked OK, but the delayed x-ray, which was shot on 10/18/09 showed a crack from 41 — 47 inches. (The
NDT crews are rotating the film so that 6:00 is covered on one film.) We were unable to correlate initial x-rays with
the date the weld was completed at the time these observations were made. Jack Olin was going to provide a weld log,
which would contain the additional information, but we have not received it as of this date.

October 22, 2009 — Met at the Spread 2 construction office in Thief River Falls with Mark Devarens, Lavalle Warren,
Rick Fleming, and David Bennett. We discussed the 10 cracked welds from the previous inspection two weeks earlier.
They are now being called centerline indications. David Bennett had files for each with enhanced x-rays. He
confirmed that the total number was 10 (not 14), and that the problem appears to have been removed by replacement of
the worn internal line-up clamp shoe(s).

Brian Pierzina and Boyd Haugrose went to observe Spread 1 activities. At the main line welding area we observed
weld # 67-S1-2124A to have external undercut and Hi-Lo in the 10:00 position. We spoke with Eric Lewis — NDE
Technician, who said that the external undercut would nut fail due to the ECA (Engineering Critical Assessment) that
is performed (as opposed to x-ray). We met with Dale Pyland and Toby Hiner, who came back and evaluated the weld.
The Hi-Lo was measured at just under 1/8 inch, with 1/8 being the maximum allowable. A crew was directed to come
back and clean up the weld.

We observed a weld being made for a drag section at Sta # 1315+79, where wall thickness transitioned from ,562 wall
to .469 wall. Darin Standefer was the welding inspector on site. The welders were Josh Jones (LL) and Greg Morris
(O0). The transition was back beveled. No issues were identified.

We observed lowering in of two separate sections at Sta #1384-+23 (start of 1* section) and appr. 1419 (end of 2"
section). The jeeping crew was observed cleaning the pipe and properly repairing any coating anomalies. No issues
were identified.




Summary:

Issue Summary

1.

Improper patch stick coating repairs were observed at a lower-in operation at Station # 11854+23. The crew
was observed melting the patch stick directly with a torch. Operations improved once the crew was directed.
Also, weld # 67-S4-ML-285-M-X appeared to have excessive area repaired using patch stick, and also
appeared charred due to excessive heat. Photos taken — but impossible to determine the actual repaired area.
This was also noted by Boyd Haugrose.

Improper support of 36-inch concrete coated pipe near MP 1002. A section of double jointed pipe,
with an uncompleted weld, was observed to be improperly supported, such that one end was approximately 6
inches off the skids, with the only skids providing support approximately 5 feet from the girth weld. Due to
the weight of the pipe, this creates a large bending moment on the uncompleted girth weld. When this was
pointed out, the pipe was re-supported. As the weld was not completed, no x-ray had been performed yet. A
request was made for the girth weld # and the status of the x-ray, but that information has not been provided to
date. In addition, a review of the specifications for supporting the pipe indicate that the expectations are not
clear, so this is an area that should be clarified, to ensure that pipe is properly supported, and not contributing
excessive stress to the welds.

36-inch cracking issues. It appears Spreads 3 and 4 have experienced similar cracking issues, although the
majority of cracks on Spread 4 occurred the weekend of October 10™, and the majority of cracks on Spread 3
occurred the weekend of October 17™. A number of steps have been taken to mitigate the problem, including
better heat management techniques, and eliminating use of the 8010 P+ welding rod. The vast majority of
cracking is occurring at or near the 6:00 position. Provide weld logs for 36-inch welds completed from
October 10-12, and October 17-19 for Spreads 3 and 4 (Clearbrook to Superior). Include the date the weld
was started, the date the weld was completed, the date of initial NDT, and the date of each subsequent NDT.
Please distinguish between welds that were made using the 8010 P+ electrode, and those made using the 8010
G electrode.

Inspector(s):

Brian Pierzina




Shieh, Hans (PHMSA)

From: David Hoffman [David.Hoffman@enbridge.com]

Sent: Wednesday, November 11, 2009 4:27 PM

To: Pierzina, Brian (PHMSA); Lemmerman, Darren (PHMSA)

Cc: Elizabeth.Skalnek@state.mn.us; dan.munthe@state.mn.us; Pat.Donovan@state.mn.us;

Huntoon, lvan (PHMSA); Guistad, Rick (PHMSA); Boyd Haugrose; Jeffrey Wiklund; Shaun
Kavajecz; David Stafford

Subject: Construction Field Inspections - October 13-16 & 19-23

Attachments: Jim Crawford Project Directive #7 .pdf; PHMSA_MNOPS Audit communication report#7.pdf

Please find enclosed Enbridge’s response to the PHMSA & MNOPS inspections conducted from October 13 —
16 and October 19 - 23. We feel the attached information should address the concerns noted and/or provide
additional information for clarification.

Please call if you have any questions or concerns.
Regards,

Dave

Save Hoffman

Supervisor, US Compliance - | Enbridge Energy Company, Inc.

119 N 25th Street E | Superior, W1 54880
& Office: (715)394-1540 | B Cell: (715) 718-1179

ise indicated or obvious from the nature of the transmittal, the information contained in this email message
NTIAL information intended for the use of the individual or entity named herein. If the reader of this message
¢ intended recipient. or the employee or agent responsible to deliver it 1o the intended recipient, you are hereby
tfied that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this
nmurication in errer, please immediately notify the sender using the above contact information or by return email and
detete this message and any copies from your computer system. Thank you.




Enbridge Pipelines (Lakehead) L.LL.C. James Crawford wg NB R ' D GE

1320 Grand Avenus Director
Superior, Wl 54880 Engineering & Construction (US)
www.enbridgepartners.com Major Projects
Tel 7153984516
Jim.Crawford @ enbridge.com

November 10, 2009

To: Marc DeVarennes Jack Olin Paui Eberth
Tony Madden Tommy Shiflett Avery Schott

Re: PHMSA/MNOPS Audit Issues 42-44 (October 19-23, 2009) and MNOPS
Audit Issues 45-47 (October 13-16, 2009)

Attached is a summary of PHMSA and MNOPS audit findings and their
disposition based on audits that occurred on the dates above on spreads 2-6.
Please review these findings/responses and ensure that contractor and
inspection staff are informed and take appropriate action.

In addition, the following points have come up on the Alberta Clipper/Southern
Lights Project or the Streator-Manhattan Project. Please take the following
actions:

1. Please ensure that crews are following procedure regarding the removal
of tape and prevention of weld spatter. PHMSA has identified instances
where weld spatter and melted tape has been found. Pipe should be
cleaned in accordance with the Specification for Pipeline Construction —
Pipeline Welding Specification 8.8.8 which states “The completed surface
of the weld shall be thoroughly power-brushed clean of all spatter and slag
and the reinforcement shall blend smoothly with the adjacent pipe
surface.”

2. Discuss with inspection staff and contractors the need to follow
specifications in the use of patch sticks. The steps to be followed include:

a. Patch sticks should only be used on coating anomalies less than %
inch in diameter (about the size of a pencil eraser).

b. The repair area should be roughened/suitably prepared to ensure
adhesion and overlap the surface (parent coating) surrounding the
anomaly from 12" to 1". ’

c. The repair area should be preheated in a manner that avoids
burning or charring the parent coating.

d. While continuing to heat the surface of the repair area, occasionally
draw the patch-stick across the area until it leaves a residue. Then
rub the patch stick in a circular motion and utilize the torch to help
melt it and maintain the pipe coating temperature. Continue until
the patch is smooth and has a thickness of at least 15 mills greater
than the parent coating.




Enbridge Pipelines (Lakehead) L.L.C. James Crawford o E N B B ' D G E

1320 Grand Avenue Director
Superior, Wl 54880 Engineering & Construction (US)
www.enbridgepartners.com Major Projects
Tet 7153984516
Jim.Crawford @ enbridge.com

3. Please discuss with inspection staff and contractors the proper use of
skids to support pipe from both a construction and safety perspective.

Please positively confirm with me by email when these actions are completed. |
appreciate your prompt attention to these matters.

Jim Crawford

cc:  Dan Plume, Tom Hodge, Shaun Kavajecz, Dave Hoffman,
Jerrid Anderson, Randy Rice, Carter Saline




Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, WI)

Report Number: 7
Date of Report: November 11, 2009
Preparer: Jeff Wiklund

Audit Reference(s): The responses contained in this report reference Audit issues found in the October
19-23, 2009 PHMSA audit and the October 13-16, 2009 MNOPS audit. Audit points were
communicated to Dave Hoffman in the following emails:

s email received from Brian Pierzina (PHMSA)on October 26, 2009
s email received from Darren Lemmerman (PHMSA)on October 27, 2009

Please note that audit communications and observations by PHMSA or MNOPS, when made, are
included in this report but are prefaced by (C/0).

Audit Issues (from Tracking Spreadsheet) / Resolution:

42.1026 | Improper patch stick coating repairs were observed at a lower-in operation at Station #
11854+23. The crew was ohserved melting the patch stick directly with a torch. Operations
improved once the crew was directed. Also, weld # 67-54-ML-285-M-X appeared to have
excessive area repaired using patch stick, and also appeared charred due to excessive heat.
Photos taken —~ but impossible to determine the actual repaired area.

Jim Crawford’s November 10th communication to all spreads directed spread management

to discuss this with inspection staff/contractors to emphasize the need to follow
specifications in the use of patch sticks. The pipe where this issue was observed was jeeped
and there were no coating anomalies found in the areas of question.

43,1026 | Improper support of 36-inch concrete coated pipe near MP 1002, A section of double
jointed concrete coated pipe, with an uncompleted weld, was observed to be improperly
supported, such that one end was approximately 6 inches off the skids, with the only skids
providing support approximately 5 feet from the girth weld. Due to the weight of the pipe,
this creates a large bending moment on the uncompleted girth weld. When this was pointed
out, the pipe was re-supported, As the weld was not completed, no x-ray had been
performed yet. A request was made for the girth weld # and the status of the x-ray, but that
information has not been provided to date. in addition, a review of the specifications for
supporting the pipe indicate that the expectations are not clear, so this is an area that
should be clarified, to ensure that pipe is properly supported, and not contributing excessive
stress to the welds.

The girth weld number {67S4PPML115LX) was provided to PHMSA on 10/27/09. The NDE

results x-ray results show that a delayed shot was taken (on 10/22/09) and the weld was
good. An applied stress calculation was also done showing that undue stress was not




44,1026

45.1027

applied to the weld. However, Jim Crawford’s November 10th communication to all spreads
directed spread management to discuss with inspection staff and contractors the proper use
of skids to support pipe.

36-inch cracking issues. It appears Spreads 3 and 4 have experienced similar cracking issues,
although the majority of cracks on Spread 4 occurred the weekend of October 10th, and the
majority of cracks on Spread 3 occurred the weekend of October 17th. A number of steps
have been taken to mitigate the problem, including better heat management techniques,
and eliminating use of the 8010 P+ welding rod. The vast majority of cracking is occurring at
or near the 6:00 position. Please provide (as soon as possible) weld logs for 36-inch welds
completed from October 10-12, and October 17-19 for Spreads 3 and 4 {Clearbrook to
Superior). Include the date the weld was started, the date the weld was completed, the
date of initial NDT, and the date of each subsequent NDT, as well as comments related to
the type and location of any defects that were identified. Please distinguish between welds
that were made using the 8010 P+ electrode, and those made using the 8010 G electrode.
Please also provide the results of metallurgical analyses when they are received.

Enbridge management, inspection staff and contractor staff have been actively analyzing
and monitoring the weld process to eliminate/mitigate the cracking issues. Crack sections
have been cutout and submitted to Ludwig Associates Ltd. for metallurgical analysis,
Additionally, an external expert (R. Huntley) was brought on site in mid-October to review
procedures and conduct awareness training for spread management, inspection and
contractor staff. A number of procedural changes have been implemented including but not
limited to heat management approaches, brother-in-law welding, tenting, tightening pipe-
gang/firing line, and stress management at girth welds. Additionally, this project has added
crawlers to attain the highest practical level of delayed inspection. As additional information
is obtained from both internal and external analysis, it will be communicated to PHMSA.

Please note that a CD titled Exhibit 1 — Audit Point 44.1026 Weld and NDE Reports is being
sent to PHMSA. This contains weld logs and daily reports from weld and NDE inspection
staff for the period of October 10 — 20, 2009.

There is an apparent problem with cracks appearing in the bottom of the welds on the
welding on spread 2.

On October 5, 2009 NDT observed centerline indications on welds on Spread 2. Subsequent
investigation lead to the replacement of copper shoes and the backing plate on the internal
line up clamp. increased vigilance has been placed on monitoring the condition of the
copper shoes and replacement(s) will be made when necessary.

We observed weld spatter and an unknown substance (melted) on pipe.

Jim Crawford’s November 10th communication to all spreads directed spread management
to discuss cleaning of the pipe with inspection staff/contractors to emphasize the need to
ensure the pipe is cleaned in accordance with specifications. The Specification for Pipeline




Construction — Pipeline Welding Specification 8.8.8 states “The completed surface of the
weld shall be thoroughly power-brushed clean of all spatter and slag and the reinforcement
shall blend smoothly with the adjacent pipe surface.

47.1027 | During the machine applied coating, aka “flocking”, we observed inconsistently applied
coating and what can be best described as dimples. Because of the precipitation, one might
deduce that these observations were weather related. Also, the coating crew seemed to be
intent on checking the temp and as such we didn‘t observe the previous “blistering”
problems in the factory applied coating.

All spreads have gone to great lengths to put heating and coating protection

procedures/processes (e.g., pre-heat, use of tents, etc.) into place to prevent coating
anomalies from occurring. However, this does not ensure that anomalies will not occur. The
significant number of variables that can affect coating application are constantly monitored
by each crew and considered throughout the day in both the pre-heat and coating process.
When an anomaly does occur, each crew follows specifications to repair the problem. As
observed, the crews are intent on monitoring the pre-heat process to reduce the potential
for blistering (which can occur during the heating process as moisture absorbed by the
coating is driven from that coating). Jeeping is done a minimum of two times to ensure the
integrity of the coating before it is lowered in.

Reviewed/Approved by
als)




MNOPS Pipeline Construction Inspection Guide

Inspector: DSM & JTM

Case Number: 109724

Inspection Date Inspection Area Create Daily Report Date Submitted
10/14/2009 Spread 2 (ND to Clearbrook) o 10/20/2009
10/14/2009 Spread 2 (ND to Clearbrook) (=] 10/20/2009
10/14/2009 Spread 2 (ND to Clearbrook) L) 10/20/2009
10/14/2009 Spread 2 (ND to Clearbrook) el 10/20/2009
10/14/2009 Spread 2 (ND to Clearbrook) o 10/20/2009
10/14/2009 Spread 2 (ND to Clearbrook) © 10/20/2009
10/15/2009 Spread 4 (Deer River to Superior) ol 10/20/2009
10/15/2009 Spread 6 (Deer River to Superior) S 10/20/2009
10/16/2009 Spread 4 (Deer River to Superior) o 10/20/2009

o




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 10/14/2009 | Date Submitted: |

10/20/2009 | Case Number: [109724

Inspector: |DSM & JTM | Inspection Area: | Spread 2 (ND to Clearbrook)

Inspection Details: Welding: Coating:

Inspection Item: _ |Crossing Pass Type

Location: 306th south of CR 33 Electrode Dia. Thickness

M.P. Station: Electrode Type

Intersection: Amperage A

Weather: Cloudy, Light Precipitation, ~35 F Voltage |4

Pipe Information Travel Rate in / min

Pipe Size: 36" [ Pre-Heat Temp °F

Joint Number: Soil Type:

Weld Number:

Personnel Observed:

Name Title / Role Company Phone Email
N/A
Notes / Observations:
Looked at pipe intended for crossing Township road 306th.
Berg Pipe & Evraz mills
Violations / Non-Compliance Issues:
- o Photograph Photograph
Description Description
, Location = 091015- | Evraz Pipe Stamp
. o1
Photograph Photograph
Description Description
Berg Pipe Stamp Pipe Strung to east




1

MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 10/14/2009 | Date Submitted: | 10/20/2009 | Case Number: |109724
Inspector: |DSM & JTM | Inspection Area: | Spread 2 (ND to Clearbrook)
Inspection Details: Welding: Coating:
Inspection Item: |HDD / Boring Pass Type
Location: Hwy 59 south of 170th Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: Cloudy, Light Precp., ~35 F | Voltage v
Pipe Information Travel Rate in/ min
Pipe Size: 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role . Company Phone Email

.......... Joe Linter EEEETE

Dennis Tos
Notes / Observations:

Intercept Bore. - Set up both sides.

Pipe at 41' under river.

75' casing added at west side to alleviate frac out. Verified by return.

* Jeeped pipe, indications were not all patched. This on pull back pipe.

Violations / Non-Compliance Issues:

Photograph
Description

02

Location = 091015-

Photograph
Description

East side bore rig

Photograph
Description

Pull Back pipe

Photograph
Description

missed repair - jeep.




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 10/14/2009 | Date Submitted: | 10/20/2009 | Case Number: [109724 )
Inspector: [DSM & JTM | Inspection Area: | Spread 2 (ND to Clearbrook) ]
Inspection Details: Welding: Coating:
Inspection Item: _ {Welding & Coating Pass Type
Location: N side of cry 26 Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: 1 1/2 mile west hwy 59 Amperage A
Weather: Cloudy, Light Precp., ~35 F Voltage 14
Pipe Information Travel Rate in / min
Pipe Size: 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed: e
Name Title / Role Company Phone Email
o SAMIJACKS e e e R
Bennie SParkman | e e sssssee
Notes / Observations:
Automated welding...
Preheat pipe 122 > 400.
2" overlap to avoid stack.
Root and hot pass simultaneous.
Violations / Non-Compliance Issues:
s Photograph Photograph
Description Description
Location = 091015- Welding by remote
03, 04, & 05 control
e
Photograph Photograph
Description Description
Serimax readout prepping clamp.




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 10/14/2009 | Date Submitted: | 10/20/2009 | Case Number: |[109724 |
Inspector: [DSM & JTM | Inspection Area: | Spread 2 (ND to Clearbrook) |
Inspection Details: Welding: Coating:
Inspection Item:  [NDT Pass Type
Location: N side of cry 26 Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: 1 1/2 mile west hwy 59 Amperage A
Weather: Cloudy, Light Precipitation., ~35 F| Voltage v
Pipe Information Travel Rate in / min
Pipe Size: 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
sl aka Todd Hammons | LR A S A ——
Notes / Observations:

* Cracking showing up at bottom of pipe.

Because cracks are cut outs, contractor was challenging crack indications. Because of this, crack indications are being verified by X-
Ray.

Enbridge meeting on 10/15/09 PM to summit on the cracking issue.

Violations / Non-Compliance Issues:

. e Photograph Photograph
Description Description
Location = 091015- Reviewing cracked
03, 04, & 05 weld
-
Photograph Photograph
Description ; Description
UT sensors 2 @ joint # being UT'ed
Socedh Yol
895k 1 WHio




MNOPS Pipeline Construction Inspection Guide

Inspection Date: [ ___10/14/2009 | Date Submitted: | 10/20/2009 | case Number: [109724 |
Inspector: [DSM & JTM | Inspection Area: | Spread 2 (ND to Clearbrook) |
Inspection Details: Welding: Coating:
Inspection Item: _|Welding & Coating Pass Type
Location: N side of cry 26 Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: 1 1/2 mile west hwy 59 Amperage A
Weather: Cloudy, Light Precipitation., ~35 F| Voltage 4
Pipe Information Travel Rate in/min
Pipe Size: 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Brian Greenlee Repair weld insp.

Notes / Observations:

Repair Weld...
UT is used on repair to verify.
Single chance to repair weld, if still no good it is a cut out.

Violations / Non-Compliance Issues:

g e Photograph Photograph
Description Description
Location = 091015- Welding a repair
03, 04, & 05
: -F\—-F- ~
Photograph Photograph
Description Description
welding inspector Repair weld
looking at repair




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 10/14/2009 | Date Submitted: | 10/20/2009 | Case Number: [109724
Inspector: [DSM & JTM | Inspection Area: | Spread 2 (ND to Clearbrook)
Inspection Details: Welding: Coating:
Inspection Item: _|Coating Pass Type
Location: SE CR2 & 165th Ave SE Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: Snowy and Windy, ~35 degrees | Voltage |4
Pipe Information Travel Rate in/ min
Pipe Size: 36" | Pre-Heat Temp °f
Joint Number: Soil Type:
Weld Number:
Personnel Observed: b
Name Title / Role Company Phone Email
John Balzart Coating Inspector
Nate Johnson
Notes / Observations:
Flocking pipe...
300 F heat with propane and final heat with clamp to 463 F.
8 passes = 25 to 35 mils
* unevenly applied coating
* heat effected mill coating
* Applied coating defects due to suspected atmospheric conditions.
Violations / Non-Compliance Issues:
e T Photograph £l Photograph
Description | A - ” Description
Location = 091015- s dicini gith X A : .|Heater operational,
06 Flocker in position
_|for application.
= " ——
Photograph Photograph
Description Description
Dimples in applied o Unevenly applied
coating. | coating.




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 10/15/2009 | Date Submitted: | 10/20/2009 | Case Number: [109724 |
Inspector: |IDSM & JTM | Inspection Area: | Spread 4 (Deer River to Superior)
Inspection Details: Welding: _ Coating:
Inspection Item: _ |Welding Pass Type
Location: East of Hummingbird Road Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: South of Hwy 2 Amperage A
Weather: ~ 36 and Snowing Voltage 4
Pipe Information Travel Rate in / min
Pipe Size: 20" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed: i
Name Title / Role Company Phone Email
e D0UG LOVE Weld INSPOCIOT | cisossmssssmssi|asoremmsrasssnssssasmmssssionssnsisesinilfuissiniissssisssnisonsssisssasissssssassasinn
....... David Thomas, X: Ray Tech

Notes / Observations:

Welding on weighted 20".
Welding Inspector had recorded previous amps and voltage readings from each welder. Within perimeters.
*stresses on coating caused by camber when pipe is lifted into place?
*missing 10 minute hot pass interval during crew on break. (was hot pass only half completed by first root bead crew)?
* heat blanket moisture

* Welding rods exposed to atmosphere
* Coating Splatter observed , numerous locations in vicinity.

Also observed X-Ray tech. in same vicinity. Problems with defects.

Violations / Non-Compliance Issues:

Photograph
Description

Welding Rods
exposed to
elements

Photograph
Description

Welding defected
recorded by X-Ray

Photograph
Description

. Weld Inspectors daily

log

Photograph
Description

Weld Splatter




MNOPS Pipeline Construction Inspection Guide

Inspection Date: |

10/15/2009 | Date Submitted: | | Case Number: |109724
Inspector: |IDSM & JTM | Inspection Area: | Spread 6 (Deer River to Superior)
Inspection Details: Welding: Coating:
Inspection Item: _|Welding Pass Type
Location: Alcohol Road Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: W of Bandle Court Amperage A
Weather: light precipitation. ~40 Voltage |4
Pipe Information Travel Rate in/ min
Pipe Size: 36" | Pre-Heat Temp °¢
Joint Number: Soil Type:
Weld Number:
Personnel Observed: i
Name Title / Role Company Phone Email
Mark Elliot L3]SI OSSN OSSR N SO
Notes / Observations:
Push under Alcohol Road. Welding Tie In.
Deep push to avoid foreign crossing conflicts.
Short pups to avoid conflicts with newly installed 20".
* Pipe contacting trailer.
Violations / Non-Compliance Issues:
Photograph Photograph
Description Description
Bore Rig - Set up Lining up final tie in
for last pup push Weld
Photograph Photograph
Description Description
X-Ray on north side Location of Work Map
of road push.
e




MNOPS Pipeline Construction Inspection Guide

.

Inspection Date: |  10/16/2009 | Date Submitted: | 10/20/2009 | Case Number: [109724
Inspector: |DSM & JTM | Inspection Area: | Spread 4 (Deer River to Superior)
Inspection Details: ; Welding: Coating:
Inspection Item: _|Bending Pass Type
Location: West of CR 73, south of Hwy 2 | Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: 40 F overcast, no precipitation. | Voltage |4
Pipe Information Travel Rate in/ min
Pipe Size: 20" | Pre-Heat Temp °f
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Mike Sanford Bending Inspector | o L
3y Blagk Crew Chief 1
Notes / Observations:

Enbridge added length to the mandrel after the test bends.

Seam no more than 30 degrees from neutral axis. ~5 1/4"

1/2 degree per foot.

Bends should not be closer than 6' from end of pipe or with in 3' of double joint (factory joint).
Unlikely to have more than one bend in a single section of pipe(20" long seam).

Violations / Non-Compliance Issues:

Photograph ' Photograph
, Description ] Description
Marking top of pipe Wi s auciis ) & : Overview

| prior to bend

Gausyy 27

Photograph Photograph
o Description Description
. |Bending Inspector ~ |Mandrel - pre bend

Log book




MNOPS Pipeline Construction Inspection Guide

Inspector: DSM & JTM
Case Number: 109724

Inspection Date Inspection Area Create Daily Report Date Submitted
10/13/2009 Spread 3 & 5 (Clearbrook to Deer River) 10/20/2009
10/13/2009 Spread 3 & 5 (Clearbrook to Deer River) 10/20/2009
10/13/2009 Spread 3 & 5 (Clearbrook to Deer River) 10/20/2009
10/13/2009 Spread 3 & 5 (Clearbrook to Deer River) 10/20/2009
10/13/2009 Spread 3 & 5 (Clearbrook to Deer River) 10/20/2009




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 10/13/2009 | Date Submitted: [ 10/20/2009 | Case Number: [109724 |
Inspector: |DSM & JTM | Inspection Area: [ Spread 3 & 5 (Clearbrook to Deer River) |
Inspection Details: Welding: Coating:
Inspection Item: __|Welding Pass Type FBE
Location: Sta 1682+90, C/Bemidiji Electrode Dia. Thickness| ~14 mils
M.P. Station: MP 197 Electrode Type
Intersection: Immediately west Hwy 197 Amperage A
Weather: 26 F, heavy fog Voltage |4
| Pipe Information Travel Rate in/ min
Pipe Size: 20" & 36" | Pre-Heat Temp 320] °F
Joint Number: Soil Type:
Weld Number: Sand
Personnel Observed: i

Name Title / Role Company Phone Email

Roy Burton Weld Insp

Notes / Observations:

Quick visit with crew welding up 36" for section west of Hwy 197.

Observed 20" with AR FBE already installed under 197, but not yet tied in.

Observed the pipe heating to 320 degrees Fahrenheit.

Observed heat retention blankets installed after heat - prior to weld, between welds, & after weld completion.
Roy stated < 3% weld rejection rate.

Observed welding inspectors on each side of the pipe.

Violations / Non-Compliance Issues:

N/A

Photograph - Photograph
Description [ - > ; - Description

Pre Heat Welding

‘
e T Photograph Photograph
s : Description Description
° ©  |Location of Welding Crews
inspection(s) = A—— ~ - ;
091013-01
—




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 10/13/2009 | Date Submitted: | 10/20/2009 | cCase Number: [109724 |
Inspector: |IDSM & JTM | Inspection Area: | Spread 3 & 5 (Clearbrook to Deer River) |
Inspection Details: Welding: Coating:
Inspection Item:  |HDD / Boring Pass Type
Location: Hwy 2 and Mississippi River Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: 26F & Fog Voltage |4
Pipe Information Travel Rate in / min
Pipe Size: 36" | Pre-Heat Temp op
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Notes / Observations:

Observed 1/2 mile long HDD project.

Clean up was progressing on a reported frac. out in a wetland area directly in front of the boring machinery.

Observed the pull back pipe set up on west side. This pipe had previously been identified as having coating inadequacies. It
appeared that re-coating had been completed.

Violations / Non-Compliance Issues:
NA

Photograph Photograph
Description Description
1/2 mile long HDD frac spill on HDD Hwy
Hwy 2 & Mississippi 8|2 & Bemidji
River in Bemidji. '
e A Photograph Photograph
3 Description § Description
. Location of ~ |AR FBE Coating,
inspection(s) = . | prepped for pull
091013-02 through.




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 10/13/2009 | Date Submitted: | 10/20/2009 | Case Number: [109724 |
Inspector: |DSM & JTM | Inspection Area: | Spread 3 & 5 (Clearbrook to Deer River) |
Inspection Details: Welding: Coating:
Inspection Item: |Welding Crew Pass Type
Location: East of Hwy 23 Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage 150 A
Weather: 32 deg. Voltage 26-27 |4
Pipe Information Travel Rate 13| in/min
Pipe Size: 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email

Ronnie Miller pe Gang Weld Inspect Embridge 713-201-1103 __mojoburns48@yahoo.com

Notes / Observations:

Observed all weld passes. Ronnie indicated the last weld he had taken was 150 Amps, 26-27 Volts.

Timed weld passes on the root bead pass and found it to be within acceptable speed range.

* Did not immediately find weld inpector. Did not observe inspector perform a visual inspections of each weld. Boyd Haugrose later
confirmed all weld inspections completed.

* Weld Splatter on coating and melted substance (tape?) on pipe

Violations / Non-Compliance Issues:

Photograph o i = Photograph
i Description T ' Description
' |Root Pass - 4 5 14 Location of
. |welders inspection(s) =
- 091013-03

Photograph Photograph

Description Description

| Filler Pass Completed weld -
Splatter onto

coating.Fi
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. MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 10/13/2009 | Date Submitted: | 10/20/2009 | Case Number: [109724
Inspector: [DSM & JTM __| Inspection Area: [ Spread 3 & 5 (Clearbrook to Deer River) ]
Inspection Details: Welding: Coating:
Inspection Item:  |3108 ft HDD Pass Type
Location: Hwy223 & CR 2 Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: 36 deg. Voltage |4
Pipe Information Travel Rate in/ min
Pipe Size: 20" & 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Jim Sevarns HDD Supervisor _....Embridge 906-287-0226 |
Notes / Observations:
3108 ft of HDD on 20" pipe located at Hwy 223 & CR2.
Observed 36" pipe end for AR FBE coating.
Violations / Non-Compliance Issues:
Photograph Photograph
Description Description
Drilling Operation Drilling Operation
East of West Four East of West Four
Legged Lake Legged Lake
sy Photograph Photograph
Description Description
Location of " | Pull back end of 36",
inspection(s) = Pulled in prior to
- 091013-04 arrival.
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« e MNOPS Pipeline Construction Inspection Guide
Inspection Date: | 10/13/2009 | Date Submitted: [ 10/20/2009 | Case Number: [109724 ]
Inspector: [DSM & JTM _| Inspection Area: [ Spread 3 & 5 (Clearbrook to Deer River) |
Inspection Details: Welding: Coating:
Inspection Item: Coating Pass Type P part epoxy
Location: Hwy 223 and CR 2 Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: 36 deg. Voltage |4
Pipe Information Travel Rate in / min
Pipe Size: 36" | Pre-Heat Temp °f
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
.......... JohnRayon | CoatingInspector |
KDLloyd ..l LR INSPOCION 1 e

Notes / Observations:
Observed application of two part epoxy coating (Type = SPC SP-2888RG)on 36" pipe.

Violations / Non-Compliance Issues:

Photograph Photograph

Description Description
Waiting for second Mixing the 2 part
application.

Photograph s Photograph

Description e Description
Coating Inspection ; < i Location of
log ' inspection(s) =

- 091013-05
———




Avoid Verbal Order ENBRIDGE ENERGY, LIMITED PARTNERSHIP
Internal Memo

‘Alberta Clipper Pipeline &
Project Titie: Southern Lights Clearbrook to Sup ... AVO Number: . AVO-AC-9009

Project Number: : N/A l Contractor Ref Num: | none

Contract Number: | Amended Alliance t Date: = 10/08/09

Attention: | AIE&CManagers | From:  Dan Plume
Variance for Specification for Pipeline Construction, United States - 2009 —
Subject: | Appendix E Coating Specification

The Following Instructions Are Communicated:

Please note the project specific variance to the Specification for Pipeline Construction, United
States — 2009 - Appendix E Coating Specification, C-310 Scction 9.1.

Delete the current two sentences contained in Section 9.1 and insert the following:

9.1 Repairs to FBE coating shall be repaired as follows:
* Arcas 0.25” in diameter (about the size of the tip of a pencil eraser) and smaller may be
repaired with a hot-melt stick or two-part epoxy, or equivalent.
o Ifany holiday is 0.25” in diameter or larger, the coating shall be repaired in accordance
with C-210 Section 9.0,




Avoid Verbal Order ENBRIDGE ENERGY, LIMITED PARTNERSHIP
Internal Memo

Alberta Clipper Pipeline & g ﬁ
Project Title: Southern Lights Clearbrook to Sup | AVO Number: . AVO-AC-9008

Project Number: | N/A ’ Contractor Ref Num: | none
Contract Number: = Amended Alliance Date: 100809
Attention: | All E&C Managers From: | DanPlume g

Revision 4 to WP-140 Weld Data Sheet and Revision 3 to WP-140 Welding .
Subject: | Procedure Specification

The Following Instructions Are Communicated:

Please note Revision 4 to WP-140 Weld Data Sheet and Revision 3 to WP-140 Welding
Procedure Specification (Attached) and communicate to appropriate contractor and inspection
personnel.

This revision provides for a fwo or three beaded cap to be used for W.T. over 0.500”.
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£EnBRIDGE"

WP-140

WELD DATA SHEET

WP-140 Rev3
Page No.: 10of 1
Revision: 4
Date: 10/1/09

WELDING PROCESS; | Manual Shisided Metal Arc (SMAW) |

APPLICATION: | Mainiine / Tie In Welding

PIPE AND FILLER MATERIAL REQUIREMENTS
PIPE GRADES QUALIFIED: | AP/ 5L Grade X70
PIPE DIAMETERW.T. RANGE QUALIFIED: | Ovar 12 3/4" 0.D. / 3/16° Through 3/4" W.T.
FILLER MATERIAL: [ AWS E6010 Root Pass; £8010-P1 (G) - Remaining Passes
PRODUCTION WELDING CONDITIONS
PRODUCTION PIPE POSITION: Horizontal - Fixed Position WELDING DIRECTION: | Vertical Down-All Passes
Two Minimum - Rool and 2 Pass
NUMBER OF WELDERS: One minimum - All Remaining
Passes WELDING TECHNIQUE: | Stringer / Weave
PREHEAT METHOD: Propans or induction TEMP. MEASUREMENT: | Pyrometer or Tempil Sticks
X Clusters of surface porosily, bead starts and high points shall be removed by power brushing or
METHOD OF WELD CLEANING: grinding before depositing weld metal over them lo the satisfaction of the company as required.
WELD CURRENT/ POLARITY. Direct Current, Reverse Polarily
. Internal / Exlernal; After 100% of Root Pass Complete with Internal; After 50% of Root Pass
TYPE/REMOVAL OF CLAMP: complete with External.
Lifting of pipe to facilitate set-up of the subsequent joint shall be permitted if the root pass is
PIPE MOVEMENT: complele.
Welding shall continue without additional pipe movement until & minimum of 3 weld passss, or
2/3 of the weld thickness is filled, whichever is greater.
. 10 Minutes between Root and Hot Pass, 1 hour between Hot Pass and Hot Fill, 24 hrs Maximum
TIME BETWEEN PASSES: for remaining passes (unless otherwise authorized by Enbridge assigned designale).
, 250° F. Minimum - 400° F. Maximum regardiess of ambient temperature. Preheat for an area of
PREHEAT/INTERPASS TEMP.. at least 2" on each side of the weld joint for the entire circumference prior to welding.

WELD JOINTY DESIGN

A

VLt
iy

)

For pipe ends of the same nominal thickness,
internal offset larger than 1/8" is permissible
provided the offset is caused by variations of
the pips end dimensions within the pipe
purchase specification tolerances, and such
variations have been distributed essentially
uniformly around the circumference of the pipe.

QUALIFIED JOINT
DESIGN CONDITIONS

30° +5°, -0

1

@

116" & 1/32"

116" £ 132"

Minimum No. of Passes

WJI.  Min Passes

0.250" s 0.400"
»0.400" < 0.650"
>0.650" £ 0.750"

4
5
7

N’

TYPICAL WELD PASS SEQUENCE FOR 0.250"W.T.
Slsippar Paas prior

oCmpil

1
\

WELDING PARAMETERS AND ELECTRICAL CHARACTERISTICS

H 1
TYPICAL WELD PASS SEQUENCE FOR 0.438°W.T.
o A two or three beaded cap may be used for W.T. over

« Weave width shall be limited to 3x electrode diameter.
= 1/8° max cap reinforcement height.

FILLER MATERIAL WELDING PARAMETERS TRAVEL SPEED

PASS NO. SIZE CLASSIFICATION AMPERAGE VOLTAGE (P

1 6132° E6010 80-175 20-30 8-19

2 5/32" E8010-P1 100-185 21-34 7-16

3 316° E8010-P1 120-210 22-34 517

3/18° E8010-P1 120-210 22 5-10

Stripper Pass ( needed)” e’ E£8010-P1 120-210 22-34 10-20
e £80106-P1 120.210 22-34 311

bmwforeaMofMeanapassesls

permissibie. The approved welding
of weki pass shown above. EB010-P1 and E8010-G

OPTIONAL APPROVED WELDING PARAMETERS WITHSN THE ABOVE CLASSIFICATION

bo used

Nole: Wneemarydwrowmhidmcsms, orvanatmnsommonupaoe within the lolerance fimits, a change from the above electrods size o one nominal size smaller or
parameters fo:optiomlelectmdesareshombeiow A stripper pass may be made on the sides # needed

ELECTRODE DIAMETER AMPERAGE RANGE VOLTAGE RANGE TRAVEL SPEED(IPM)
1/8" (E6010, EB010) 80-125 21-30 6-19

5/32" (E8010) 100-185 20-34 6-19

316" (E6010) 120-210 22-34 5-20
The procedure qualification was conducted in accordance with the requirements of the 20th Edition of APl 1104, CFR Part 195 and Enbridge
Enerygy Engineering Specifications.
Enbridge Review & Approval. T Ftan. Junfan? Lu Date: 4. | 200f
Enbridge Project Approval: N Date. !
Contractor's Name: | Contractor's Acceptance: Date:




- WP-140
.g . ENBRIDGE ENERGY Pagg _No.: 10f9
- ANBRIDGE WELDING PROCEDURE SPECIFICATION Revision: 3
. Date:10/1/09
Mainiine / Tie In
WELDING PROCESS: | Manual Shielded Metal Arc (SMAW) APPLICATION: Weiding
PIPE AND FILLER MATERIAL REQUIREMENTS
PIPE GRADES QUALIFIED: | API 5L Grade X70
PIPE DIAMETERMW.T. RANGE QUALIFIED: | Over 12 34” O.D. / 3/16" Through 34" W.T.
FILLER MATERIAL: | AWS £6010 Root Pass; £8010-P1 (G) - Remaining Passes
PRODUCTION WELDING CONDITIONS
PRODUCTION PIPE POSITION: | Horizontal - Fixed Position WELDING DIRECTION: | Vertical Down-All Pagses
. | Two Mimimum - Root and 2% Pass
NUMBER OF WELDERS: | 0ng minimum - Al Remaining Passes | WELDING TECHNIQUE: | Stinger/Wesve
PREHEAT METHOD: | Propane or Induction TEMP. MEASUREMENT: | Pyrometer or Tempil Sticks
. | Clusters of surface porosity, bead starts and high points shail be removed by power brushing or grinding
METHOD OF WELD CLEANING: before depositing weld metal over them fo the satisfaction of the company as required.
POSTHEAT TREATMENT: | None Required
WELD CURRENT/ POLARITY: | Direct Current, Reverse Polarity
TYPE/REMOVAL OF CLAMP: | Intemal / External; After 100% of Root Pass Complete with Internal; ARer 50% of Root Pass complete with
Extemnal,
. | 10 Minutes between Root and Hot Pass, 1 hour between Hot Pass and Hot FTll, 24 hirs Maximum for
TIME BETWEEN PASSES; remaining p This procedure also qualified for 6 day delay after Hot Fill Pass.
PREHEAT/INTERPASS TEMP.: | 250°F. Minimum - 400° F. Maximum regardiess of ambient temperature.
WELD JOINT DESIGN
QUALIFIED JOINT
DESIGN CONDITIONS
< A
A 30°+ 5", ©°
B 1/16" £ 1/32° ! \1/ 1
TYPICAL WELD PASS SEQUENCE FOR 0.250° W.T.
C 1/16" £ 1/32° Siripper Pass prior
Minimum No. of Passes o Cap ¥ rwquired
| W.T Min. Passes
—1C
B 0.250"$0.400° 4 : f 1 )
ANDARD AP! 1104 JOINT DESICN >0.400" 5 0.650" 5
STANDAR >0.650"  0.750" 7 TYPICAL WELD PASS SEQUENCE FOR 0.438"W.T.
A two or three beaded cap may be used for W.T. over 0.500”,

WELDING PARAMETERS AND ELECTRICAL CHARACT ERISTICS

FILLER MATERIAL WELDING PARAMETERS TRAVEL SPEED | Gas Mixture and Flow
PASS NO. | PROCESS | SIZE CLASSIFICATION AMPERAGE VOLTAGE (IPM) Rate
1 SMAW 5132 EB010 90-175 20-30 6-19 ~—
2 SMAW 5132 E8010-P1 100-185 21-34 7-16 o
3 SMAW 316" ES010-P1 120-210 2234 §-17 -
4 SMAW 316" E8010-P1 120-210 22-34 5-10 -—
{Strip)* SMAW 3n6" E8010-P1 120-210 22-34 10-20 —
5 SMAW ne” E8010-P1 120-210 22-34 3-11 —~-
*Stripper Pass as needed

Note: if necessary due to wall thickness changes, or varlations of the joint space, within the folerance #mils, a change from the ebove ejectrode size o ong nominal size smaller or
larger for each of the above passes is permissible. The approved welding paramelers for optional electrodes are shown below. A stripper pass may be made on the sides if needed

the of wekd pass shown above. E8010-P1 and E8010-G may be used i )
OPTIONAL APPROVED WELDING PARAMETERS WITHIN THE ABOVE CLASSIFICATION
ELECTRODE DIAMETER [ AMPERAGE RANGE | VOLTAGE RANGE | TRAVEL SPEED RANGE (IPM)
/& (E6010, E8010) 80-125 21-30 6-19
5/32° (E8010) 100-185 20-34 8-19
3/16° (E8010) 126-210 22-34 5.20

The procedure qualification was conducted in acoordance with the requirements of the 20th Edition of AP! 1104, CFR Part 195 and Enbridge
Energy Engineering Specifications.

Revision delalls:

Rev 1. Revised minimum walf thickness requining 3 beaded cap (from over 0.600" to over 0.500”).

Rev 2; Revised amperage range to reflect minimum values used during procedure qualification.
Rev 3: Revised the cap bead number for W.T. over 0.500". The method of weld cleaning is modified as well,

ENBRIDGE Integrity: Junfang L Date: Otk |- uoj

ENBRIDGE Pipeline Project Manager (US): Date;
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5 i ENBRIDGE ENERGY Page No.: 2 of 9

MNBRIDGE WELDING PROCEDURE SPECIFICATION get\gs%%r;; /30 o
ate.

This page Erovides the Emcedura qualification test conditions and a sampie of the resufts for the above Enbridge Energx welding procedurs.

TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION

: ited Piping Inc.-Duluth TEST
TEST LOCATION United Piping Inc.-Duluth, MN CONDITIONS: | Inside; 50-60° F.
—BIPEETTTING GRADE TEST PIPE
USED FOR TESTING: | API 5L X70 DIAM.T: | 20"x0250" | PIPEMFG. | PIPE HEAT NO.
) TO TEST PIPE OR
1 N:
TEST PIPE POSITION: | Horizontar-Fixed FITTING DIAW.T. | 20" 0.250" EVRAZ 504777
ELECTRODE CLASS.. | E6010,E6010.P7 ELECTRODE MFG. | Lincoin Electic Co. —

WELDER/S: | Sam Sandbothe, Travis Crabtree, Eddie Jones
WELDING MACHINE/S: | Lincoin SA-200

TEST PROC. NO.. | WP-140 { LAB REFERENCE NO. : 0903252
DESTRUCTIVE TEST RESULTS PER AP] 1104 for 20” - 0.250wt with 5/32” Hot Pass
TENSILE TESTS
SPECIMEN WIDTH THICKNESS AREA MAX. LOAD u.T.S. FRACTURE LOCATION
{(INCHES) {INCHES) (SQ.IN.) (LBS) {PShH _
T- 1.074 0.268 0.287 27.500 95.818 . PIPE
T-2 1.000 0.262 0.262 27,500 104 961 PIPE
T-3 1.063 0.260 ] 0.276 26,250 95,108 PIPE
T-4 1.064 0.260 0,276 25,000 90,579 PIPE
EACE BEND TESTS ROOT BEND TESTS NICK BREAK TESTS
SPECIMEN RESULTS SPECIMEN RESULTS SPECIMEN RESULTS
FB-1 Acceptable RB-1 Acceptable NB-1 Acceptable
FB-2 Acceptable RB-2 Accaptable NB-2 Acceptable
FB-3 Acceptable RB-3 Acceptable NB-3 Acceptable
FB-4 Acceptable RB-4 Acceptable NB-4 Acceplable
SIDE BEND TESTS
SPECIMEN RESULTS SPECIMEN RESULTS
$8-1 N/A SB-5 N/A
$B-2 N/A SB-6 NIA
SB-3 N/A SB-7 NA
$B-4 N/A $B-8 NIA

VICKERS MICRO-HARDNESS SURVEY - 10 kg load (Optional Test)
{Two rows of readings within 2 mm of each surface across parent metal, wald metal and HAZ on both sides of

TEST TEST
NO. LOCATION A=Al NO. LOCATION B-B1
1 PIPE 215 12 PIPE 225
2 HAZ 213 13 HAZ 191
3 HAZ 220 14 HAZ 201
4 HAZ 221 16 HAZ 207
5 WELD 216 16 WELD 185
6 WELD Z11 17 WELD 197
7 WELD 213 18 WELD 200
8 HAZ 220 19 HAZ 207
9 HAZ 220 20 HAZ 198
10 HAZ 209 | A HAZ | 189
11 PIPE 213 22 PIPE 218
Photo-Macrograph of Weld Cross-section
CHARPY V-NOTCH TEST DATA (Optional Test)
Test Temp.: 23°F. -
HAZ @ 3 O'clock WELD @ 3 O'clock
(Dimensions: 10 x 5 x 2V) (Dimensions: 10 x5 x 2V)
SPECIMEN RESULTS (Fi.-Lbs) SPECIMEN RESULTS (Ft.-Lbs.)
1 48 1 30
2 41 2 29
3 50 3 28
AVERAGE 46.3 AVERAGE 29

Test Facility: Bodycote Test Laboratory Representative: Jim Blevins Date: 6/01/09
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This e provides the procedure qualification test conditions and a sample of the results for the above Enbridge Energy weldi rocedure,
TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION

- ing INc.- , TEST
TEST LOCATION: United Piping Inc.-Duluth, MN CONDITIONS: | Inside; 50-60° F.
PIPEFITTING GRADE TEST PIPE
USED FOR TESTING: | API 8L X70 DIAMW.T: 20" x 0.250" PIPE MFG. PIPE HEAT NO.
- ON: TO TEST PIPE OR
TEST P'Pb_POSIT O Horizontal-Fixed FITTING DIAMW.T. 20" x 0.250" EVRAZ 594777
ELECTRODE CLASS.: | £E6010:E8010-P1 ELECTRODE MFG.- | Lincoln Elactric Co.

WELDER/S: | Travis Crabtree, Eddie Jones, Joe Parrow,
WELDING MACHINE/S: | Lincoin SA-200

TESTPROC. NO.: | WP-740 | LAB REFERENCE NO. : 0903254
DESTRUCTIVE TEST RESULTS PER API 1104 for 20" - 0.250wt with 3/16” Hot Paas
TENSILE TESTS .
SPECIMEN WIiDTH THICKNESS AREA MAX_LOAD UTSs. FRACTURE LOCATION
(INCHES) (INCHES) (SQ.IN.) (LBS.) (PSI -
714 1.066 254 268 25,000 93,283 PIPE
T2 1.058 .254 268 25,000 93,283 PIPE
T3 1.080 256 776 26,950 95,108 PIPE
T-4 1.054 .252 265 25,000 94,339 PIPE
FACE BEND TESTS ROOT BEND TESTS NICK BREAK TESTS
SPECIMEN RESULTS SPECIMEN RESULTS SPECIMEN RESULTS
FB-1 Acceptable RB-1 Acceptable NB-1 Acceptable
FB-2 Acceptable RB-2 Acceplable NB-2 Acceptable
FB-3 Acceptable RB-3 Acceptable NB-3 Acceptable ]
FB-4 Acceptable RB-4 Acceptable NB-4 Acceptable
SIDE BEND TESTS -
SPECIMEN RESULTS SPECIMEN RESULTS
SB-1 T ONA SB-5 NA
SB-2 N/A SB-8 N/A
SB-3 NA SB-7 N/A
S84 NA SB-8 NA

VICKERS MICRO-HARDNESS SURVEY - 10 kg load (Optional Test)
(Twomwsofmadin&g_w_it_rgn 2 mm of each surface across parent metal, weld metal and HAZ on both sides of weld

TEST TEST

NO. | LOCATION A-A1 NO. | LOCATION 8-B1
1 PIPE 215 12 PIPE 227
2 HAZ 209 13 HAZ 184
3 HAZ 211 14 HAZ 194
4 HAZ 211 15 HAZ 194
5 WELD 204 16 WELD 187
6 WELD 201 17 WELD 184
7 WELD 196 18 WELD 186
8 HAZ 208 19 HAZ 196
9 HAZ 203 20 HAZ 196
10 "HAZ 202 21 HAZ 184
11 PIPE 21 22 PIPE 216

Photo-Macrograph of Weki Cross-section

CHARPY V-NOTCH TEST DATA (Optional Test)

Test Temp.: 23°F.
HAZ @ 3 O'clock WELD @ 3 O'clock
- (Dimensions: 10 x 5 x 2V) {Dimensions: 10 x 5 x 2V)
SPECIMEN RESULTS (Ft.-Lbs.) SPECIMEN RESULTS (Ft.-Lbs.)
1 43 1 27
2 42 2 29
3 37 3 26
AVERAGE 40.7 AVERAGE 27.3

Test Facilty: Bodycote Test Laboratory Representative: Jim Blevins Date: 6/01/09
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This page Efovides the Emoedure gualificalion test conditions and a samgle of the results for the above Enbridge Energy weldiwrocedure.

TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION

: ipi . -Duluth, MN TEST ‘
TEST LOCATION United Piping Inc.-Duluth CONDITIONS; | Inside; 50-60° F.
PIPE/FITTING GRADE TEST PIPE
USED FOR TESTING: | API SL X70 DIAMW.T: 20" x 0.250" PIPE MFG. PIPE HEAT NO.
. TO TEST PIPE OR
TEST PIPEI_’-OSITION. Horizontal-Fixed FITTING DIAMW.T. 20" x 0.250" EVRAZ 594777
___ELECTRODE CLASS.: | £6010,£8010-P1 ELECTRODE MFG.. | Lincoin Electric Co.

WELDER/S: | Travis Crablres, Jog Parrow,
WELDING MACHINE/S: | Lincoln SA-200

TEST PROC. NO.: | WP-140 | LAB REFERENCE NO. : 0903258
DESTRUCTIVE TEST RESULTS PER APl 1104 for 20” - 0.250wt with External Clamps
_ TENSILE TESTS
SPECIMEN WIDTH THICKNESS AREA MAX. LOAD U.T.8. FRACTURE LOCATION
(INCHES) (INCHES) (SQ.IN.) {LBS.) {PSl)
T-4 1 264 264 26,000 04,606 PIPE
T-2 1 .263 263 25,000 95,057 PIPE
T-3 1 262 262 25000 95419 PIPE
T4 1 263 .263 25,000 96,057 PIPE
FACE BEND TESTS ROOT BEND TESTS NICK BREAK TESTS
SPECIMEN RESULTS SPECIMEN RESULTS SPECIMEN RESULTS
FB-1 Acceptable RB-1 Acceptable NB-1 Acceptable
FB-2 Acceptable RB-2 Acteptable NB-2 Acceplable
FB-3 Acceptable RB-3 Acceptable NB-3 Accepiable
FB-4 Acceplable RB-4 Acceptable NB-4 Acceptable
SIDE BEND TESTS
SPECIMEN RESULTS SPECIMEN RESULTS
$B-1 N/A $B-5 - O NA
§B.2 N/A S$B-6 N/A
$8-3 N/A 8B-7 N/A
SB-4 N/A SB-8 N/A

VICKERS MICRO-HARDNESS SURVEY - 10 kg load (Optional Test)

{Two rows of readings within 2 mm of each surface across parent metal, weld metal and HAZ on both weld,
TEST TEST
NO. | LOCATION A-Al NO. | LOCATION B-B1
1 PIPE 202 12 PIPE 203
2 HAZ 207 13 HAZ 178
3 HAZ 205 14 HAZ 186
4 HAZ 204 15 HAZ 195
] WELD 187 16 WELD 184
6 WELD 189 17 WELD 185
7 WELD 187 18 WELD 184
8 HAZ 206 19 HAZ 201
] HAZ 198 20 HAZ 196
10 HAZ 186 21 HAZ 193
1 PIPE 213 22 PIPE. 219
Photo-Macrograph of Weld Cross-section
CHARPY V-NOTCH TEST DATA (Optional Test)
— Test Temp.: 23°F. —
HAZ @ 3 O'clock WELD @ 3 O'clock
{Dimensions. 10 x 5 x 2V) {Dimensions: 10 x 5 x 2V)
SPECIMEN RESULTS (Ft.-Lbs.) SPECIMEN RESULTS (Ft.-Lbs.)
1 3 27 1 30
2 32 2 28
3 35 3 30
AVERAGE 31.3 AVERAGE 29.3

Test Facility: Bodycote Test Laboratory Representative; Jim Blevins Date: 6/03/09
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This page provides the procedure qualification lest conditions and a sample of the results for the above Enbridge Energy welding procedure.

TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION

. rni . TEST
TEST LOCATION: United Piping Inc.-Duluth, MN CONDITIONS: | inside; 50-60° F.
PIPEIFITTING GRADE TEST PIPE
USED FOR TESTING: | APISL X70 DIAM.T: 36*x 0.438” PIPE MFG. PIPE HEAT NO.
¥ TO TEST PIPE OR
TEST PIPE POSITION: Horizontal-Fixed FITTING DIA/W.T. 36" x 0.438” EVRAZ 593024 (367)
ELECTRODE CLASS.: | E6010,E8010-P1 ELECTRODE MFG.: | Lincoln Electric Co.
WELDER/S: | Sam Sandbothe, Travis Crabtree, Eddie Jones, Joe Parrow, Wade Pilgren, Blake McAnnaley
WELDING MACHINE/S: | Lincoln SA-200: Miller Pipe Pro 304
LAB REFERENCE NO. ;: 0903254; 0903241; 0803258
TEST PROC. NO.: | WP-140 0803257
DESTRUCTIVE TEST RESULTS PER APl 1104 for 36" - 0.438wt with 5/32” Hot Pass
TENSILE TESTS o
SPECIMEN WIDTH THICKNESS AREA MAX. LOAD uTs. FRACTURE LOCATION
{INCHES) {INCHES) (SQ.IN.) (LBS.) (PSH)
T-1 1.086 0.442 0.480 45,000 83,750 PIPE
T-2 0.931 0.446 0.415 40,000 96,385 PIPE
T-3 1.054 0.439 0.462 45,000 97,402 PIPE
T-4 1.019 0.442 0.450 42,500 94,444 PIPE
FACE BEND TESTS ROOT BEND TESTS NICK BREAK TESTS
SPECIMEN RESULTS SPECIMEN RESULTS SPECIMEN RESULTS
FB-1 Acceptable RB-1 Acceptable NB-1 Acceptable
FB-2 Acceptable RB-2 Acceptable NB-2 Acceptable
FB-3 Acceptable RB-3 Acceptable NB-3 Acceptable
FB-4 Acceptable RB-4 Accepliable NB-4 Acceptable
SIDE BEND TESTS
SPECIMEN RESULTS o SPECIMEN RESULTS
SB-1 N/A S$B-5 NA
SB-2 N/A SB-6 NA
SB-3 N/A SB-7 N/A
SB-4 N/A SB-8 N/A

VICKERS MICRO-HARDNESS SURVEY -~ 10 kg load (Optional Test)

(Two rows of readings within 2 mm of each surface across parent metal, weld metal end HAZ on both sides of weld )
TEST TEST
NO. | LOCATION A-Al NO. | LOCATION 8-81
1 PIPE 234 12 PIPE 235
2 HAZ 198 13 HAZ 191
3 HAZ 213 14 HAZ 180
4 HAZ 224 15 HAZ 199
[} WELD 218 16 WELD 192
8 WELD 218 17 WELD 185
7 WELD 216 18 WELD 190
8 HAZ 220 19 HAZ 191
9 HAZ 218 20 HAZ 197 .
10 _HAZ 211 21 HAZ 193 : i i '
11 PIPE 236 22 PIPE 235 Photo-Macrograph of Weld Cross-section
CHARPY V-NOTCH TEST DATA (Optional Test) '
Test Temp.: 23°F.
HAZ @ 3 O'clock WELD @ 3 O'clock
(Dimensions: 10 x 10 x 2V) {Dimensions: 10 x 10 x 2V)
SPECIMEN RESULTS (Ft.-Lbs.) SPECIMEN RESULTS (Ft.-Lbs.)
1 56 1 52 N
2 63 p 41
i 65 3 45
AVERAGE 613 AVERAGE 46

Test Facility: Bodycote Test Laboratory Representative: Jim Blevins Date: 6/01/09
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This page provides the procedure guamication test conditions and a sample of the resuits for the above Enbridgg_ Energy welding procedure.

TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION

. - j TEST
TEST LOCATION: United Piping Inc.-Duluth, MN CONDITIONS: | inside; 50-60° F.
PIPE/FITTING GRADE TEST PIPE
USED FOR TESTING: | AP 5L X70 DIAMW.T: 36" x 0.438' PIPE MFG. PIPE HEAT NO.
. TO TEST PIPE OR
TEST PIPE POSITION: | Horizontal-Fixed FITTING DIAMW.T. 36" x 0.438" EVRAZ 593024
ELECTRODE CLASS.: | £6010,E6010-P1 ELECTRODE MFG.: | Lincoln Eloctric Co.
WELDER/S: | Travis Crablree, Joe Parrow, Blake McAnnaley
WELDING MACHINE/S: | Lincoin SA-200
TEST PROC. NO.: | WP-140 | LAB REFERENCE NO. : 0903253
DESTRUCTIVE YEST RESULTS PER APl 1104 for 36" - 0.438wt with 3/16"” Hot Pass
_ TENSILE TESTS
SPECIMEN WIDTH THICKNESS AREA MAX. LOAD U.T.S. FRACTURE LOCATION
(INCHES) (INCHES) (SQ.IN.) (LBS.) (PSI) ——
T-1 1.129 450 .508 45,000 6,582 PIPE
T-2 1.117 448 .500 45 000 90,000 PIPE
T-3 1.041 449 467 43,750 93,683 PIPE
T-4 1.011 451 455 42,500 93,406 PIPE
FACE BEND ‘I“B§_1’8 ROOT BEND TESTS NICK BREAK TESTS
SPECIMEN RESULTS SPECIMEN RESULTS SPECIMEN RESULTS
FB-1 Acceptabie RB-1 Acceptable NB-1 Acceptable
FB-2 Acceptable RB-2 Acceptable NB-2 Acceptable
FB-3 Acceptable RB-3 Acceptable NB-3 Acceptable
FB-4 Acceptable RB-4 Acceptable NB-4 Acceptable
SIDE BEND TESTS
SPECIMEN RESULTS SPECIMEN RESULTS
SB-1 N/A SB-5 N/A
§B-2 N/A SB-6 N/A
SB-3 N/A £8-7 N/A
SB-4 N/A SB-8 N/A

VICKERS MICRO-HARDNESS SURVEY - 10 kg load (Optional Test)
(Two rows of readings within 2 mm of each surface across parent metal, weid metal and HAZ on both sides of weld

TEST TEST
NO. | LOCATION A-A1 NO. | LOCATION B-B1
1 PIPE 228 12 PIPE 238
2 HAZ 203 13 HAZ 218
3 HAZ 221 14 HAZ 230
4 HAZ 216 15 HAZ 227
5 WELD 217 16 WELD 218
6 WELD 208 17 WELD 211
7 WELD 216 18 WELD 214
8 HAZ 232 19 HAZ 223
9 HAZ 230 20 HAZ 225 e s
10 HAZ 223 21 HAZ 212 i
114 PIPE 232 22 PIPE 231
Photo-Macrograph of Weld Cross-section
CHARPY V-NOTCH TEST DATA (Optional Test)
- Test Temp.. 23°F, -
HAZ @ 3 O'clock WELD @ 3 O'clock
{Dimensions: 10 x 7.5 x 2V) {Dimensions: 10 x 7.5 x 2V}

SPECIMEN RESULTS (Ft.-Lbs.) SPECIMEN RESULTS (Ft-Lbs)

1 48 1 32

2 41 2 30

3 44 3 41
AVERAGE 44.3 AVERAGE 343

Test Facility: Bodycote Test Laboratory Representative: Jim Bleving Date: 6/01/09
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This page provides the procedure qualification test conditions and a sample of the results for the above Enbtidge Energy welding procedure.

TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION

ide, 50-60° F.

USED FOR TESTING: | APISL X70

: _ - TEST
TEST LOCATION: ||~ Unted Pling Inc-Duth, MN coNDITICD. | s
PIFEFFITTING GRADE TESTPIPE

DIAMW.T. | 36”x 0.438'

PIPE MFG. PIPE HEAT NO.

TEST PIPE POSITION: Horizontal-Fixad

TO TEST PIPE OR

FITTING DIAW.T. 36" x 0.438"

EVRAZ 593024 (367

ELECTRODE CLASS.: | £6010,£6010-P1

ELECTRODE MFG.: | Lincol Electric Co.

WELDER/S: | Wade Piigren, Biake McAnnaley

WELDING MACHINE/S: | Lincoln SA-200; Miller Pipe Pro 304

TEST PROC. NO.: | WP-140 | LAB REFERENCE NO. : 0903251

DESTRUCTIVE TEST RESULTS PER API 1104 for 36” ~ 0.438wt with External Clamps

TENSILE TESTS
" SPECIMEN WIDTH THICKNESS AREA MAX. LOAD UTs. FRACTURE LGCATION |
(INCHES) (INCHES) (SQ.IN.) (LBS.) (PS1)
T-1 1.059 433 .460 453,000 97,826 PiPE
7-2 1,075 436 468 47,500 101,495 PIPE
T-3 1.051 436 460 45,000 97,8286 PIPE
T4 1.087 439 477 46,250 96,060 PIPE
FACE BEND TESTS ROOT BEND TESTS NICK BREAK TESTS
SPECIMEN RESULTS SPECIMEN RESULTS SPECIMEN RESULTS
F81 Acceptablo RBA1 Acceptabic NBE-1 Acceptable
FB-2 Acceptable RB-2 Acceptable NB-2 Acceptable
FB-3 Acceptable RB-3 Acceptable NB-3 Acceptable
FB-4 Acceptable RB-4 Acceptable NB-4 Acceptable
SIDE BEND TESTS
SPECIMEN RESULTS SPECIMEN RESULTS
SB-1 N/A SB-5 NIA
SB-2 N/A SB-8 NIA
SB.3 N/A SB-7 N/A
SB-4 N/A SB-8 N/A

VICKERS MICRO-HARDNESS SURVEY - )
(Two rows of readings within 2 mm of each surface across parent metal, weld metal and HAZ on both of weld

10 kg load (Optional Test)

TEST TEST
NO. | LOCATION A=Al NO. | LOCATION B-B1
1 PIPE 227 12 PIPE 225
2 HAZ 209 13 HAZ 202
3 HAZ 217 14 HAZ 219
4 HAZ 227 15 HAZ 222
5 WELD 218 18 WELD 204
6 WELD 205 17 WELD 1989
7 WELD 211 18 WELD 206
8 HAZ 228 198 HAZ 226
9 HAZ 222 20 HAZ 216
10 HAZ 209 21 HAZ 202 | EREERIREIEEEET
11 PIPE 234 22 PIPE 232
Photo-Macrograph of Weld Cross-section
CHARPY V-NOTCH TEST DATA (Optional Test)
Test Temp.: 23°F, -
HAZ @ 3 O'clock WELD @ 3 O'tlock
{Dimensions: 10 x 10 x 2V) (Dimensions: 10 x 10 x 2V}

SPECIMEN RESULTS (Ft.-Lbs.) SPECIMEN RESULTS (F (Ft -Lbs.)

1 82 1

2 50 2 36

3 79 3 48
AVERAGE 63.7 AVERAGE 40

Taest Facility: Bodycote

Test Laboratory Representative: Jim Blevins

Date: 6/01/09
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This page provides the procedure qualification test conditions and a sample of the results for the above Enbridge Energy welding procedure.

TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION

. ; . TEST
TEST LOCATION: United Piping Inc.-Duluth, MN CONDITIONS: | Inside; 50-60° F.
PIPEFFITTING GRADE TESTPIPE
USED FOR TESTING: | API 5L X70 DIAMW.T: 36" x 0.438’ PIPE MFG. PIPE HEAT NO.
X TO TEST PIPE OR
TEST PIPE POSITION: Hornizontal-Fixed FITTING DIAMW.T. 36"x 0.438" EVRAZ 593024 (36
ELECTRODE CLASS.. | E6010,E8010-P1 ELECTRODE MFG.. | Lincoln Electric Co.
L WELDER/S: | Wade Pilgren, Bilake McAnnaley
WELDING MACHINE/S: | Lincoin SA-200; Miller Pipe Pro 304
TEST PROC. NO.: | WP-140 | LAB REFERENCE NO. : 0903257

. _DESTRUCTIVE TEST RESULTS PER API 1104 for 36” - 0.438wt with External Clamnps (originally WP 142)
TENSILE TESTS

SPECIMEN WIDTH THICKNESS AREA MAX. LOAD UTS. FRACTURE LOCATION
(INCHES) (INCHES) (SQ.IN.) {LBS.) (PS))
T-1 1 473 473 42,500 89,852 PIPE
T-2 1.002 450 451 45,000 99,800 PIPE
T-3 1 .448 448 45,000 100,446 PIPE
T-4 1.003 454 455 45,000 98,822 PIPE
FACE BEND TESTS ROOT BEND TESTS NIGK BREAK TESTS
SPECIMEN RESULTS SPECIMEN RESULTS SPECIMEN RESULTS
FB-1 Acceptable RB-1 Accoptable NEB-1 Acceptable
FB-2 Acceptable RB-2 Acceptable NB-2 Acceptable
FB-3 Acceptable RB-3 Acceptable NB-3 Acceptable
FB-4 Acceptable RB-4 Acceptable NB-4 Acceplable
L SIDE BEND TESTS
SPECIMEN RESULTS SPECIMEN RESULTS
SB-1 N/A $B.5 N/A
§B-2 N/A SB-6 N/A
SB-3 N/A $B-7 N/A
SB-4 N/A SB-8 N/A

VICKERS MICRO-HARDNESS SURVEY - 10 kg load (Optional Test)
(Two rows of readings within 2 mm of each surface across parent melal, weld metal and HAZ on both sides of weld

TEST TEST
NO. | LOCATION A-A1 NO. | LOCATION B-B1
i PIPE 225 12 PIPE 221
2 HAZ 204 13 HAZ 186
3 HAZ 211 14 HAZ 189
4 HAZ 215 15 HAZ 193
5 WELD 205 16 WELD 183
3 WELD 210 17 WELD 177
7 WELD 200 18 WELD 179
& HAZ 215 19 HAZ 188
9 HAZ 208 20 HAZ 179
10 HAZ 204 21 HAZ 179
11 PIPE 235 22 PIPE 224
Photo-Mauogmgh of Weld Crogg-gection
CHARPY V-NOTCH TEST DATA (Optional Test)
Test Temp.: 23°F.
HAZ @ 3 O'clock WELD @ 3 O'clock
(Dimensions: 10 x 10 x 2V) _ {Dimensions: 10 x 10 x 2V)
SPECIMEN RESULTS (Ft.-Lbs.) SPECIMEN RESULTS (Ft-Lbs.)
1 73 1 38
2 73 2 37
3 73 3 34
AVERAGE 73 AVERAGE 36.3

Test Faclity. Bodycote Test Laboratory Representative: Jim Blevins Date: 6/03/09
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Amps Volts Trovel
Root (Pass 1)|etect Dio. [etectrode Jiow wigh  Jow  lHigh  Jrow  Juwgn ]
20{1/8° 6010 79 120 2 28] 12} 18.9
20" (3/16")]1/8* 6010 87 114 21 27] of 13.6]
20" Tie-in[1/8" 6010 105 127 21 34] 6} 15}
79 127 21 34 3 18.9
36"5/32" 6010/ 114 160) 2 28] 10.8] 18.6}
36% (3/16")|5/32" 6010 93 170 20 28] 8} 15
36" £C[5/32" 6010) 98] 170) 20 29] ¢l 145
36" Tie-In|S/32" 6010 88 235 21 30] 5.75} 15
88 235 20 30 5.75 18.6

Amps Volts Trovel
Hot (Pass 2){Elect Dia. letectrode jtow High tow piigh 'l.ulv Iﬂlph |
20"5/32" 8010 115 146 22 29 9.3 12.4]
36"[5/32" 8010 108 195 21 30} 6.8 13]
35" £C|5/32" 8010 99 183} 2 34] 6.8] 15.5}
20" Tie-in}5/32" 8020 124 149} 22 30| B 14]
99 195 n 34 6.8 15.5
20" (3/16")}3/16" 8010 134 170 2 32 9.7} 16
36" (3/16")]3/16" 8010 97 194 22 32 6.8] 15
36" Tie-in|3/16" 8010 132 189 21 32 8 5] 14|
97 194 21 32 6.8 16

Amps Volts Trovel

Fill (207) Hot Fill (367) (Pass 3)|etect Dio. |stectrode Jlow ~ lgn  Ytow  lign  frow  Jrign

20"|3/16" 8010] 156 202} 25 30 12 15
20" (3/167)[3/16" 8010 142 189 24 30 10.1 14.6]
36"}3/16" 8010 131 185 2 32 5.5 9.3
36" (3/16"){3/16" 8010 148} 210] 24 34} 6| 10
36" £C|3/16* 8010, 142 201 24 34] 3 9.75
20 Tie-In|3/16" 8010 136 162 24 30] 1o.z| 17
36" Tie-In{3/16* 8010 101 189] 24 33§ 6 9.4
101 210 2 34 55 17

Amps volts Travel

Fill (36") and Cap (20") (Pass 4)1::;« oia. |erectrove frow lwign  ftow  fion  ltow g

2073716 8010 128] 178} 3 30/ g‘ 10
20" (3/16")}3/16" 8010 122 173} 24} 30] S, 8
36"13/16" 8010 125 192 24 33] a78) 9
36" (3/16")13/16" 8010 92 182 2 32 5.5 1.5
36" EC}3/16" 8010 105 188} 3 34] 45 9.5
20" Tie-in|3/16" 8010 128 159] 3 30] 7.6] 10.2
36" Tie-in|3/16" 8010 121] 166} 23] 32 s 9.3
92 192 2 34 45 102

Amps Volits Trovel
stripleiec vio. |erectrode Jow  |wigh  iow how i |
36"[3/16" 8010] 135 184} 5 34] 9.4] 14
36" (3/167)|3/16" 8010 90 178] 22 32 10.6} 15
36" £C[3/16" 8010 129] 182] F 33 9.7 16
36" Tie-in|3/16* 8010 134 179] 23 32| 215 22
50 184 2 34 9.4 22

Amps Volts Travel
36" Cap (Pass 5)|etect Dio. |etectrode Jow  |rign ow  Jwgh  fow e |
36"]3/16" 8010 116 185 23 35{ 4.4 10.8)
36" (3/16")]3/16" 8010 92 175 22 33 3.2 9
36" EC[3/16" 8010 116 181 22 33] 3.9 9.2
36" Tie-in|3/16" 8010] 92 165 22 33} 3.4} 9.7
92 185 22 35 3.2 10.8




Exit Interview
Enbridge Southern Lights Construction Inspection
October 7, 2009
Manhattan Terminal
Manbhattan, IL

Records Review Issues

The welder qualification records from Continental Fabrication were reviewed on October
7. While the continuity records were satisfactory, the initial qualification record for
Nathan Owen for GMAW was not found. It is requested that Enbridge provide PHMSA
the initial welder qualification for the GMAW process.

Weld issue

The cracked weld of 9/25 was discussed. Enbridge is to submit the cut out weld to
metallurgical examination if possible in conjunction with the cracked weld cut outs to be
examined from the mainline welding. It is requested that Enbridge provide PHMSA
the followup analysis on this cracked weld and how weld cracking will be minimized in
the future.

Thank you for your prompt attention to the issues listed.




Exit Interview
Enbridge Southern Lights Construction Inspection
October 6-9, 2009
Manhattan to Streator 20 line
Morris, IL

Records review issues

No issues

Field review issues

Welding

1. The four cracks discovered on mainline welding from October 2 were discussed. All

four welds have been cut out and will be sent for metallurgical analysis. It is
requested that Enbridge provide PHMSA the analysis process that will be used to
identify possible causes for these cracks and provide PHMSA metallurgical
analyses as soon as they are available.

On October 7, welding was observed at Doyle Road where the previously mentioned
cracked welds had been cut out. The welder helper was asked to check pipe
temperature between passes, with the pipe temperature being less than 250 degrees F.
The pipe was subsequently heated up to the proper temperature. Welding inspectors
should verify that pipe temperature is always above 250 degrees F during the
welding process to minimize hydrogen induced cracking problems.

Coating

3.

The Avoid Verbal Order (AVO) issued 9/29/09 states that the 3M patch stick is to be
applied only to “pinholes” Y4 by % inch or less. The 3M Scotchkote patch stick
instructions state that patch stick can be used on holidays 2 mm (~5/64 inch) or
smaller. It is requested that Enbridge provide PHMSA the rationale for allowing
patch stick repairs to anomalies much greater than the manufacturer’s
recommendations.

Thank you for your prompt attention to the issues listed.




CENTRAL REGION OFFICE
Daily Inspection Report

Project:  Enbridge Southern Lights (20™) Date: 10_09_09

Location: ~ Morris, IL Station/Survey or

Manbhattan to Streator 20” line Pipeline Marker:
Personnel Contacted: Title/Position: Company/Affiliation:
Carter Saline Construction Manager Enbridge (contract)
Dave Stafford (phone conferenced in) Compliance Enbridge
RJ Hammer Sr. Welding Inspector contract
Ernie Hanus PHMSA records coordinator Enbridge (contract)
Josh Schults Engineer Enbridge (contract)
Jerrid Anderson (phone conferenced in) Director of Southern Lights Enbridge

Activities Observed/Performed:

Results/Comments:
Held exit interview. See separate document

Summary:

Inspector(s): Carl Griffis




CENTRAL REGION OFFICE
Daily Inspection Report

Project:  Enbridge Southern Lights (20™) Date: 10_08_09

Location:  Morris, IL construction office and ROW

Station/Survey or
Manhattan to Streator 20” line

Pipeline Marker:
Personnel Contacted: Title/Position: Company/Affiliation:
Carter Saline Construction Manager Enbridge (contract)
Richard Robbins Jeeping/coating inspector Contractor
Josh Matthews Jeeping/coating inspector Contractor
Richard Blanchard Welding inspector contractor
CJ Hammer Sr. Welding Inspector Contractor

Activities Observed/Performed:

1. Observed HDD pull in at Kankakee River. String was split 1. No issues.
into two and was welding halfway into pull. Pull started at 10:00
am in the rain and was not completed at 7:00 pm at night.
Difficulty in keeping pipe dry during jeeping. Two large coating
gouges were repaired, one with normal 2 part epoxy and one
with power crete. Weld was coated with power crete. A number
of jeeping anomalies were properly repaired with green
patchstick. Jeeping voltage and travel speed were ok. Welding
preheat was ok, did not witness initial fit up in external clamps.
Pipe was relatively clean during jeeping, though it fell off the
rollers once into the mud.

Results/Comments:

Summary:

No issues to report

Inspector(s): Carl Griffis




CENTRAL REGION OFFICE
Daily Inspection Report

Project:  Enbridge Southern Lights (20™) Date: 10_07_09
Location:  Morris, IL construction office and ROW, Manhattan to Station/Survey or
Streator 20 line Pipeline Marker:
Manbhattan Station
Personnel Contacted: Title/Position: Company/Affiliation:
Carter Saline Construction Manager Enbridge (contract)
Dave Stafford Compliance Enbridge
Jacob Weertz Mechanical inspector Contractor
Kelly Harless Construction Manager Enbridge (contract)
David Grogan Firing line welding inspector Contractor
Rocky Schnold Tie in welding inspector Contractor
Jack Sanger Coating inspector Contractor
Activities Observed/Performed: Results/Comments:

1. Manhattan Station - reviewed welder qualifications for
Continental Fabrication. Did not have original qualification for
GMAW for Nathan Owen.

2. Discussed cracked weld on 20” valve welded 9/25/09. Crack
was on a 0.375 to 0.500 wall thickness weld. Crack was on the
bottom. Weld procedure WP-12, Rev. 7. Xray after one hour
ok, xray on 9/28 showed crack. Cut out ring to be submitted to
lab evaluating mainline cracked welds.

3. Firing line south of Manhattan Station. Preheating, weld
splatter guards ok. Cap - V 27-28, A 150 ok. Pipe gang had
finished in station.

4. Doyle Road, observed welds being made at cracked weld cut
outs. Preheat, splatter guards ok. Filler V 28-30, A 155-160
and V 28-30, A 135 to 140. ok

5. Offner Road, observed mainline coating crew coating repair
welds with FBE. Blasting ok, coating thickness ~ 40 mil

1. Enbridge to provide GMAW qualification as requested.

2. Enbridge to provide analysis of cracked weld.

3 No issues.

4, While welding and preheat parameters were ok, it was
apparent that the inspector was not familiar with taking volts and
amps and welder helpers had to be reminded to check pipe
temperature between passes, which should not have to be done.
5. No issue

Summary:

Enbridge to address issues 1 and 2. Will make comment at exit interview on item 4.

Inspector(s): Carl Griffis




CENTRAL REGION OFFICE
Daily Inspection Report

Project: Enbridge Southerh Lights (20™) Date: 10_06_09
Location: Morris, IL construction office and ROW Station/Survey or

Manhattan to Streator 20” line Pipeline Marker:
Personnel Contacted: Title/Position: Company/Affiliation:

Carter Saline Construction Manager Enbridge (contract)
Dave Stafford Compliance Enbridge
RJHammer Sr. Welding Inspector Enbridge (contract)
Richard Blanchard Pipe gang welding inspector Contractor

Jerrell Bryan Chief Inspector Contractor

Harvey Goracke Tie in welding inspector Contractor

Kirk Neuman Lowering in inspector Contractor

Activities Observed/Performed:

1. Reviewed Enbridge response on patch stick repair criteria.
The AVO (Avoid Verbal Order) states that anomalies smaller
than ' inch can be repaired with patch stick. The manufacturer
recommendation states that anomalies smaller than 2 mm (~1/8
inch can be repaired with patch stick)
2. Four cracks occurred on 10/3/09 on the pipe gang/firing line.
All four cracks were detected on one day delayed radiograph
and were on the bottom of the pipe. Weather was windy, rainy
and moderate temperatures. All four welds to be examined by
metallurgical lab.
3. Reviewed weld log history.
4. Pipe gang North of Hoff Road Observed preheat, welding of
root, hot pass, hot filler root A 120 V 22-24, A 112-118 V 25-
26, hot pass A 150 V 23-27, hot fill A 160-170 V 28, A 160-170
V 24-26 blankets were used to protect the welds. Rain finally
shut down the operation.
5. CECO Park area Observed dummy pipe
being ‘thumped’ under 3 BP lines and the RR. The line is ~4 ¥
feet under the live BP line, which was partially exposed. 2 BP
personnel on site to observe operation
6. Lowering in east of Kankakee Street Observed jeeping,
cleaning of pipe, patch stick repair. Pipe was generally clean,
one piece of tape noted. Pipe did fill off the skids and had to be
recleaned. Patch stick repair was adequate. Noted two different
colors of patch stick being used.
7. Coating east of Broadway Street Observed blasting of girth
weld prior to coating. Noted missed areas and lack of feathering
of parent coating to bare metal.

Results/Comments:

1. Enbridge to provide rationale for allowing larger area for
patch stick repair than manufacturer recommends.

2. Enbridge to provide metallurgical results as soon as possible.

3. No issues
4. No issues

5. No issues

6. Enbridge to provide the specific type of patch sticks being
used.

7. Discussed improved blasting of pipe and feathering with
operator.

Summary:

Issues 1, 2, 6 - Enbridge to provide information as requested.

Inspector(s): Carl Griffis




CENTRAL REGION OFFICE
Daily Construction Inspection Report

Project:  Alberta Clipper/Southern Lights Audit Date:  10/5-9/2009

Location:  Superior, WL, Joliette, ND, Thief River Falls, MN Station/Survey or  Spread Offices 1,2,6
Pipeline Marker:  Multiple — As Noted

Personnel Contacted: Title/Position: Company/Affiliation:

Boyd Haugrose Project Compliance Inspector Enbridge

Bill Bennett Asst. Chief Inspector —~ Spread 6 EnGlobal

Paul Eberth Project Manager — Spread 6 Enbridge

Avery Schott Construction Manager — Spread 6 Enbridge

Earnest Coleman Sr. Welding Inspector — Spread 6 EnGlobal

Mack Taylor HDD Inspector — Spread 6 Mustang

Tony Madden Construction Manager — Spreads 1&2 EnGlobal

Dale Pyland Sr. Welding Inspector — Spread 1 Mustang

Lavalle Warren Acting Chief Inspector — Spread 1 EnGlobal

Chris Leslie NDT Auditor - Spread 1 Mustang

Toby Hiner Welding Inspector — Spread 1 Mustang

Bart Scarborough Lead Technician - Serimax — Spread 1 Michaels

Eric Lewis AUT Technician — Spread 1 JanX

Joel Mixon Welding Inspector — Spread 1 Tie-in Mustang

Bill Schutt Coating Inspector — Spread 1 Mustang

Jaimie Prieto Coating Inspector — Spread 1 Mustang

Rick Fleming Sr. Welding Inspector — Spread 2 EnGlobal

David Bennett NDT Auditor — Spread 2 Enbridge




Activities Observed/Performed: “

October 5, 2009 — Brian Pierzina met Boyd Haugrose at the Spread 6 construction office, near Cloquet. We met with
Paul Eberth, Avery Schott, and Bill Bennett at various times to discuss the project status, and Enbridge’s response to
issues identified during preceding weeks. The 20” seam issue is still under investigation, and is being tracked by Jack
Olin. We spoke with Jack via conference call, and he said he hadn’t received any results yet. He did say that they did
some on-site NDT, and determined the pipe was within code. He said it doesn’t appear there is an issue with the pipe,
although I questioned the long term implication of having a stress concentrator such as the groove running along the
seam of the pipe. In addition, Paul Eberth had previously mentioned some level of plate edge misalignment in the
subject pipe joints, which Jack Olin didn’t have any details of, but which would be of some concern, particularly
coupled with a groove in the weld seam. It appears Enbridge will await the results of metallurgical analysis being
performed in Canada before any further action is taken. We also discussed patch stick coating repairs which are now
limited to repairs on FBE coating, and the incidence of improper coating removal for a girth weld (pup joint 29A).
However, we could not determine the location of this joint, even after meeting with the survey folks. We also discussed
the amperage range concerns for WP-140 that had been raised by Darren Lemmerman, but had not been responded to by
Enbridge as of the time of the inspection.

We travelled the pipeline construction right of way from Wrenshall, MN to Superior, W1, stopping at the HDD site near
the CN Pokegema facility, and met with Mack Taylor, HDD Inspector. Mr. Taylor informed us they were currently
doing the 30” back-ream, and were approximately 850 feet into the 5000 foot drill. It would be another three days or so
before the back reaming operation would be completed. They had a problem with one of the engines in the filtration
system that had shut them down for about a day, and had considered moving in a larger drill rig, but for the time being
they were proceeding with the equipment they had on site. We also stopped at various sites to look at pipe that had been
welded up and coated along the right-of-way. No deficiencies were observed.

October 6, 2009 — Brian Pierzina met Boyd Haugrose at the Spread 6 construction office near Cloquet. The weather
began as a light rain, and gradually got heavier through the day. Ultimately, work was rained out by late morning. The
majority of time was spent reviewing welding records, primarily with Ernie Coleman, Sr. Welding Inspector. We
discussed the 24 hour delayed X-ray program, and reviewed overall results to date. The overall rate is 23% (372 out of
1622 total). The delay shots are not necessarily a random sample of welds, as they are often comprised of 7-9
consecutive welds in a string, as opposed to a random distribution of welds throughout the project. This has been
mentioned to Enbridge representatives, but as it is a discretionary program on their part, they can implement it as they
deem necessary. No defects have been reported on Spread 6 as a result of the 24 hour delayed x-ray program. One
crack was identified on Spread 6 (Weld # 13S6ML183E). It was replaced by Weld # 13S6ML183ECN. The overall
repair rate is at 4.1% on Spread 6. Two welders have been dismissed, and a few others have been moved and/or
cautioned for excessive repairs. Three arc burns were identified prior to x-ray, and those welds were cut out, but they are
not included in the repair rate because they were not x-rayed. No deficiencies were identified.

October 7, 2009 — Brian Pierzina met Boyd Haugrose at the Spread 1 construction office in Joliette, ND. Also at the
construction office was Tony Madden — Construction Manager, Lavalle Warren — Acting Chief Inspector, and Dale
Pyland — Sr. Welding Inspector. Tony Madden mentioned a recent rash of 14 crack calls on Spread 2, that they had
determined were not cracks, but defects involving the internal line-up clamp shoes (more on this later). Dale Pyland
provided his Weld Log, which logs the status of each weld since the start of the project. A handful of rejected welds
were selected, and reviewed with Chris Leslie - NDT Auditor. We went to the right-of-way east of I-29, where the
Serimax automated welding crew was setting up for welding operations. Toby Hiner was the welding inspector on site,
and Bart Scarborough was the Lead Welding Technician for Michels. The welding process being used is a dual torch
with the root bead and hot pass being performed approximately 2-1/2 inches apart simultaneously. Bart Scarborough is
the Lead Welding Technician for Michels, and appeared to have a very good handle on process control. No defects were
identified in any of the welds performed while on site. One repair had been identified earlier in the day, on the west side
of I-29. We then proceeded to a location where a tie-in weld was being completed (Sta 465+55). Joel Mixon was the
welding inspector on site. The weld was a transition from .469 wall to .562 wall. The x-ray of the completed weld was
reviewed the following day. No defects were identified. Nearby, just upstream, a 320° bore had just been completed.




October 8, 2009 — Went to the Spread 1 construction office and met with Dale Pyland and Chris Leslie. Reviewed
film from x-rays shot the previous day, including ML0085-D-TI-N, which was a new weld to replace a cracked weld.
The new weld required a repair at 6:00 for gas pockets. The initial weld reportedly cracked as a result of a backhoe
bleeding off fluid while the welding was being performed. The welder reportedly mentioned it prior to the x-ray.

We returned to the tie-in location at 465+55, where the 2" tie-in weld was being performed. Jan-X Rig D was on-site
waiting for the weld to be completed. We reviewed the x-ray for the initial tie-in transition weld (ML0091-TI-D-X),
which was used as a delayed shot. We also reviewed the film for the crack that was identified for weld ML0085-TI-D,
and discussed with the NDT technician aspects of radiography and UT, and how slight shifting of the source placement
can result in masking of defects such as cracks.

It was discovered during the inspection that there are inconsistencies in how the delayed NDT program is being
implemented. On Spread 6, delayed shots also had an accompanying initial shot, whereas on Spread 1, delayed shots
did not have an accompanying initial shot. One of the primary purposes of the delayed NDT program is to help assess
whether delayed hydrogen cracking is occurring during construction. Without having initial NDT, Enbridge is unable
to ascertain whether a defect existed at completion of the weld, or developed sometime later. Boyd Haugrose made an
inquiry and reported that the automated welding did not require initial NDT for delay shots, but that the manual (stick)
welding did. It does not appear that this may be well understood between Spreads 1 & 2. In any case, the concern
remains the same — without the initial NDT, it becomes difficult to ascertain whether a defect is related to delayed
hydrogen cracking, or not.

We observed girth weld coating operations at various locations along the right-of-way. At Sta 826+91 we met Coating
Inspector Bill Schutt. Manual two-part epoxy coating was being performed on weld MLA0936-A. Uneven coating
application was identified near the 10:00 position, where a glob approximately 1-1/2” each side was observed. The
coating foreman explained that if the two part epoxy cools too fast this can happen, and he didn’t believe it was a
concern. The coating thickness was well beyond the capability of the thickness gauges on site, but there is no
maximum coating thickness specification for two part epoxy coating. We also observed coating being performed at Sta
697+37, where Jaimie Prieto was the coating inspector. No deficiencies were noted. Just downstream, at Sta 705+74,
several hundred feet of pipe had recently been lowered in. No deficiencies were noted.

October 9, 2009 — Travelled to the Spread 2 construction office near Thief River Falls, and met with Rick Fleming —
Sr. Welding Inspector, David Bennett — NDT Auditor, and Mark Devarens — Project Manager. We reviewed and
discussed the weld history and defects for Spread 2. A recent cracking problem had developed on Spread 2, where 10
cracks were identified out of 125 completed welds. This was the issue that Tony Madden had referred to earlier (10/7),
but he mentioned 14, and also that they weren’t actually cracks. However, in reviewing information with David
Bennett, including AUT scans and confirmatory x-rays, it appears the 10 cracks mentioned are accurate. There appears
to be somewhat of a characteristic signature to the defects. In particular for the welds observed, there was internal
concavity of 1 — 1.5 mils, associated with cracks approximately 4 mils in depth in the center of the weld. The problem
started showing up at Sta 4688+20, in .375 wall pipe. They believe it was associated with worn shoes on the internal
line-up clamps. Following replacement of the shoes they have had 0 repairs. They had 2 cracks earlier in the project
that were attributed to inadvertent early release of the line-up clamps. The process used on Spread 1 was that
following completion of the root and hot pass with the dual torch, the welder would open the door of the shack and
push a button that would blow a horn, and signal to the crew they could release the clamp. This appeared to take place
within a few seconds of completion of the weld for the welds that were completed while on site. There had been
another group of defects in the 3:00 and 9:00 positions that were attributed to the motherboard going out in the
computer of the Serimax welding machine. There were a number of cutouts associated with inadequate repairs, which
Rick Fleming reported were associated with a new repair welder. In those cases, the target defects were not removed,
and they do not allow repairs in a previously repaired area, so the defective welds had to be cut out. The new welds
were made manually, however they retained the initial designation of MLA (A signifying automated welding), but had
the N designation for a new weld.




Summary:
Issue Summary

1. It appears there are inconsistencies between spreads as to implementation of the 24 hour delayed
NDT program. PHMSA recognizes this program is discretionary on the part of Enbridge, however
it is important to have a clear understanding of the expectations, and whether there are any planned
deviations among the spreads. Please clarify whether and/or under what circumstances initial NDT
is expected to be followed up by delayed NDT. Please also clarify the expectations for any
differences in the program between main line welds, tie-in welds, transition welds, and repair welds,
and whether there are any planned deviations among the spreads.

2. Please clarify the discrepancy between the 14 welds with indications of cracks mentioned by
Construction Manager Tony Madden, and the 10 welds with indications of cracks mentioned by
NDT Auditor David Bennett. David Bennett mentioned on October 9™, that the 10 welds were
“pending”. Please indicate the total number of confirmed cracked welds attributed to the worn shoe
issue, and the number of initially reported crack like defects that were determined satisfactory after
further investigation. Follow-up on October 22 indicated the 10 defects reported by David Bennett
were the accurate number. They are also being referred to as “centerline indications”.

Inspector(s): Brian Pierzina




o MNOPS Pipeline Construction Inspection Guide
10/8/2009

Inspector: AFO:

Case Number;

Jonathan C. Wolfgram
109724

Inspection Date Inspection Area Inspection Summary Page Reference
_______ 10/1/2009 Spread 3 8 S (Clearbrook to Deer River) Welding and Coating Inspection at Lakeview Road 1
10/1/2009 Spread 3 & 5 (Clearbrook to Deer River) Welding Inspection at Grant Creek Road 2
10/1/2009 Spread 3 & 5 (Clearbrook to Deer River) HDD & Coating Inspection at Four-Legged Lake 3
10/1/2009 Spread 5 (Clearbrook to Deer River) Coating Inspection North of Grant Creek Road 4
10/1/2008 Spread 5 (Clearbrook to Deer River) Coating Inspection South of Grant Creek Road 5
10/2/2009 Spread 3 & 5 (Clearbrook to Deer River) Record Reivew at Bemidiji Field Offices 6
%sv o3 R (,:% 3 : : 2% \‘ : , r e ? 2 .) gz —— ; . ' ——
Name Title / Role Company Phone
Jack Olin Pipeline Const. Manager Enbridge 715-398-4541
Jeff Wiklund Sr. Compliance Spec. Enbridge 218-269-5518
Boyd Haugrose Complinace Inspector Enbridge 218-441-2366
Michael Maciel Safety Inspector Enbridge 815-217-7301°
Ryan Davis Forman USPL 207-217-1698
Steve Mayfield Englobal
....... Jerid Kemper Weld INSPECIOr ..o ENGIODEL
Todd Lundsford Utily Inspector Englobal
Jim Sevarns HDD Inspector TIR 906-287-0226
Tracy Peterson Coating USPL
Byron Johnson Coating USPL
Diane Anderson Coating USPL
John Rayon Coating Inspector
KD Lloyd Coating Inspector
Marshall Russel Welding Technician Englobal
Sam Ralls Weld. Inspect. Tech. Englobal
Jack Alexander NDT Inspector Englobal

During the week of September 28th MNOPS traveled to Bemidji Minnesota to inspect spreads 3 and 5 of the Enbridge Alberta Clipper and
Southern Lights pipe line construction project. During the inspection days of October 1st and 2nd MNOPS performed inspections in the

following areas:

—Coating Inspections: Verification of procedures and in field condition / appearance of applied coatings.
—-Welding inspections: Verification of welding procedures and inspections made by onsite welding inspectors.
—Record Checks: Review of records for NDT (reject and repair of welds) and coating application records.

The daily reports noted above outline, in detail, the oberservations and any issues noted during the inspection.

noted. A few items regarding field applied
coating practices have been included in this inspection summary. These issues regard to the blistering of portions of the FBE coating on the
36" pipe at the Mississippi River crossing. This issue has been noted by Enbridge and is being addressed before insertion of the pipe into
the river crossing. Tape (Packing Tape & Duct Tape) on the pipe also seems to be an issue on in regards to the coating process. As
noted in the daily reports, tape was found between the factory coating and the field applied coating. This has been a recognized issue by
Enbridge.

Transmittal Form
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' Inspection Date:

MNOPS Pipeline Construction Inspection Guide

! 10/1/2009 | Date Submitted: | 10/8/2009 | Case Number: [109724 ]
Inspector: |JCW | Inspection Area: | Spread 3 & 5 (Clearbrook to Deer River) ]
I -;3‘/& f . .
Inspection Welding & Coating Pass —
Location: Bemidji, MN Electrode Dia. Thickness
M.P. Station. MP 940 to MP 940.5 Electrode Type
Intersection: Lakeview Road Amperage A
: 45 Degrees and Rainy Voltage v
- o Travel Rate in/ min
ize: 20" & 36" | Pre-Heat Temp 250-300 | °F
Joint Number: ISoII Type:
Weld Number: |Sand
Name Title / Role Company Phone .
Ryan Davis Forman USPL 207-217-1698

--Observed coatingv iséues on 36" pipe at Mississippi River Coating in Bemidji. The issues noted (blistering) were noted in a previous
inspection. These issues will be reassessed before pulling the pipe under the river.

Violations

- Coating blistering as noted above.

nece Issues:

: Description

“Photograph

A view of the coating
blistering of the FBE
coating.

Daily1

stick repair made to the
coating on the spiral
seam of the pipe.




N MNOPS Pipeline Construction Inspection Guide

" Inspection Date: | 10/1/2009 | Date Submitted: | 10/8/2009 | Case Number: [109724 B
Inspector: [JCw | Inspection Area: [ Spread 3 (Clearbrook to Deer River) 1
Inspection ltem:  |Welding Typ
Location: Bemidiji, MN Electrode Dia. Thickness
M.P. Station: AC STA 8220+00 to 8230+00 Electrode Type
Intersection: Grant Creek Road Amperage Photo A
Weather: 45 Degrees and Rainy Voltage Photo 4

o . e Travel Rate Photo in/ min
Pipe Size: 36" [Weighted Pipe Pre-Heat Temp 300 °F
Joint Number: Soil Type: L
Weld Number: Swamp
Name Title / Role Company
Steve Mayfield Englobal
Jerid Kemper Weld Inspector Englobal
Todd Lundsford Utility Inspector Englobal

‘ -Observed tack Weld process of 36" weighted pipe (see photo) and reviewed Amperage, Voltage, and Travel rate checks by welding
inspector.

Photograph
Description « p
A view of the A view of the travel
% [transport of the 36" rate, amperage, and
b |Weighted Pipe. voltage checks for the
welding process.
These items were
recorded by the
Welding Inspector.
Photograph

Description

view of the 2-Part
. |coating application for

thermocouple reading

i |the girthweld of the taken to verify the
36" Weighted preheat temperature of
Concrete Pipe. the pipe before welding.




MNOPS Pipeline Construction Inspection Guide

" Inspection Date: |

10/1/2009 | Date Submitted: | 10/8/2009 | Case Number: [109724
Inspector: [JCW | Inspection Area: | Spread 3 & 5 (Clearbrook to Deer River)
/ 1 [Welding: 2 Coating:
HDD & Coating Pass Type
Location: Bemidji, MN Electrode Dia. Thickness
M.P. Station: AC STA. 7630+00 to 7600+00 |Electrode Type Notes: =
Intersection: County 2 Amperage A
Weather: 45 Degrees and Rainy Voltage 1’4
t e ‘ |Travel Rate in/ min
Pipe Size: 36" [.625" Wall Pre-Heat Temp N °F
Joint Number: Soil Type: , L]
Weld Number: Sand
Name ~ Title/ Role Company Phone [
Jim Sevarns HDD Inspector TIR 906-287-0226

ile

;-Obsérved the‘ HDD at Four—Legged-Lake for the installation of the 36" pipe. On this day, 1946' of fotal drilling progress was
complete out of the total length of 3038'. The HDD crew was using a 50" reaming to aid in the installation of the pipe. This process
was observed on day 14 of the 32 day process.

-~ Inspected the coating the first (3) 2-part applied, coating joints. It was observed that the excess coating must have been removed
with a file for areas that were over the allowable specified thickness.

« §|Rig.

Photograph

Description
A view of the HDD

coating removed by
filing of the coating.

yA view of the excess
coating removed by
filing of the coating.
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" Inspection Date: |

MNOPS Pipeline Construction Inspection Guide

10/1/2009 | Date Submitted: | 10/8/2009 | Case Number: [109724 ]
Inspector: [yew | Inspection Area: | Spread 5 (Clearbrook to Deer River) |

Insp . IWeldinE: - 1CH . ' L
Inspection ltem: Coating Pass Type Patch Stick for FBE
Location: Bemidji, MN Electrode Dia. Thickness
M.P. Station: AC STA. 1025+00 to 1030+00 {Electrode Type
Intersection: North of Grant Creek Road Amperage A
Weather: 45 Degrees and Rainy Voltage |74
Pipe Information =~ ‘ Travel Rate in/ min
Pipe Size: 20" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number: '
____Name [ Title/Role Company

Tracy Peterson Coating USPL

Byron Johnson Coating USPL

Diane Anderson Coating USPL

- Observed the jeeping, of the 20" diameter pipe after the FBE coating had been épplied. The jéep was being used at a setting of
1.8.

~-Observed the repair of holidays in the FBE coating with the DuPont patch stick. The areas of concerned were roughened with a
cordless grinder and then re-coated with the patch stick. The patch stick was applied by heating the pipe / stick on the area of
concern with a torch.

was left on the factory applied coating
and the FBE was placed over the tape. It was common to find tape left of the pipe from the factory.

Photograph
’ Description

view of a patch
stick repair.

A view of a patch stick
repair.

Photograph

Description
A view of the tape left
between the factory
coating and FBE
coating. (A larger
photo will be
submitted)

Daily4




. MNOPS Pipeline Construction Inspection Guide

" Inspection Date: | 10/1/2009 | Date Submitted: | 10/8/2009 | Case Number: (109724 |
Inspector: [ycw | Inspection Area: | Spread 5 (Clearbrook to Deer River) ]
Inspection Details: o Welding: . : ; .. {Coathng:

Inspection Item: Coating Pass Type FBE
Location: Bemidiji, MN Electrode Dia. Thickness |32 to 35 mils
M.P. Station: AC STA 8250+00 Electrode Type 438 to 488 Degree Preheat Temp
Intersection: South of Grant Creek Road. Amperage A
Weather: 45 Degrees and Rainy Voltage |74
Pipeinformation = == o Travel Rate in / min
Pipe Size: Pre-Heat Temp °f
Joint Number: Soil Type: .
Weld Number: |Sand
Name T Title / Role Company Pﬁbne 7 Email
John Rayon Coating Inspector
KD Lioyd Coating Inspector

--Observed a pdrtion of the FBE coating process. Due to weather conditions the coating was placed on hold.

—-Reviewed the daily report by the inspector which recorded coating thickness, temperature, relative humidity, and lot number for the
coating used each day. The inspector stated that he may record weather conditions up to 6 times during the working day.

Photograph
BDescription
A view of the heating
ring used to heat the
pipe for the FBE
coating process.

coated section of pipe.

Daily5




.', MNOPS Pipeline Construction Inspection Guide
‘ v
Inspection Date: | 10/2/2009 | Date Submitted: | 10/8/2009 | Case Number: [109724 |

Inspector: lJcw | Inspection Area: | Spread 3 and Spread 5 (Clearbrook to Deer River) ]

ails: = [Welding: . - ACosting. - =
In Record Review Pass Type
Location: Bemidji Field Office Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Voltage |4

Pin - | Travel Rate in/ min
Pipe Size: 20" Pre-Heat Temp °
Joint Number: [Sol Type: SR
Weld Number:

Name "~ Title / Role Company
Marshall Russell Welding Technician Englobal
Sam Ralls Weld. Inspect. Tech. ] Englobal
Jack Alexander NDT Inspector Englobal

— Reviewed NDT records for weld reject/repairs. As of 10/02/2009, the reject / repair rate is as follows for spreads 3 and 5.

20" Repair Rate; 3.12%
36" Repair Rate: 2.79%

- Reviewed the coating inspection matrix for coating on 9/26/2009. The inspection data logged the application of the 2-part coating
for the girth welds at the following locations (no compliance issues noted):

221st Avenue: Sta. 25+100
119th Avenue: Sta.111+69 & Sta. 114+62.

— Noted "Damaged Pipe Report #54," for 9-26-2009. The report documented damage and repair to joints 8054 and 8270 of the 20"
pipe.

— Reviewed x-rays for the girth weld connections of the 20" and 36" pipes. As of 10/01/2009, the x-ray data is as follows:

20" Pipe: 1570 X-Rays Total & 43 Repairs
36" Pipe: 219 X-Rays Total & 8 Repairs

Daily6




Enbridge Pipelines (Lakehead) L.L.C. James Crawford

1320 Grand Avenue Director
Superior, Wi 54880 Engineering & Construction (US)
www.enbridgepartners.com Major Projects
Tel 715 388 4516
Jim.Crawford @ enbridge.com

October 8, 2008

To:  Marc DeVarennes  Jack Olin Paul Eberth
Tony Madden Tommy Shifiett Avery Schott

Re: PHMSA Audit lssues 32-39 (September 23-25, 2009) from PHMSA's Issue
Summary Reports

Attached is a summary of PHMSA findings and their disposition based on the PHMSA
audit that occurred September 23 - 25 on spreads 1,2 and 3. Please review these
findings/responses and ensure that proper contractor and inspection staff are informed
and take appropriate action.

In addition, the following points have come up on the Alberta Clipper/Southern Lights
Project or the Streator-Manhattan Project. Please take the following actions:

1. Ensure that attached AVO-AC-9009 on the use of Patch Sticks for coating
repairs on FBE has been communicated to appropriate contractor/inspection
personnel.

2. Ensure that attached AVO-AC-9008 WP-140 Rev 4 and WPS 140 Rev 3, which
allow a two or three beaded cap on W.T. over 0.500", has been communicated to
appropriate contractor/inspection personnel.

3. Communicate to appropriate contractor/inspector welding personnel the need for
weld heat management/maintaining preheat temperatures (especially as the
weather cools).

Please positively confirm with me by email when these actions are completed. |
appreciate your prompt attention to these matters.

oot

p P 2
: .l
e

Jim Crawiord

cc: Dan Plume, Tom Hodge, Shaun Kavajecz, Dave Hoffman,
Jerrid Anderson, Randy Rice, Carter Saline




Regulatory Compliance Audit Report

Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, Wi}

Report Number: S

Date of Report: Cctober 9, 2009

Preparer: Jeff Wiklund

Audit Referencels): The responses contained in this report reference Audit Issues found in the PHMSA
audit that occurred from September 23-25 on spreads 1-3. Audit points were communicated to Dave
Hoffman in the following emails:

-

email received from Darren Lemmerman (PHMSAJon September 25, 2009

Please note that audit communications and observations by both PHMSA and MNOPS are also included
in this report but are prefaced by (C/0).

Audit Issues {from Tracking Soreadsheet) / Resolution:

32.925

After reviewing the welding procedures and the PQR for WP-140 the following has been
noticed. The welding procedures are developed from the PQR's. WP-140 contains parameters
that are outside of the PQR parameters. The root pass on the PQR is documented with a min
and max of 88 amps to 235 amps and the procedure throws out the highest 235 amp reading
and uses a max 175 amps, which is a little higher than the most common high amps recorded
on the PQR, but less than the max-and raises the min to 90 amps from 88 amps, This provides
a nice welding procedure for the root pass with parameters that fail within the PQR, This s
true for passes 1 and 2. Pass 3 uses the maximum amps recorded in the PQR of 210 amps,
which is still within the PQR parameters. Passes4 and 5 and the stripper pass have amp
ranges in the WP-140 that fall well outside of the PQR ranges. For the PQR the 3rd pass had a
max of 192 amps while the procedure allows 210 amps. For the PQR the 5th pass had a max
of 185 amps while the procedure allows 210 amps. For the POR, the stripper pass had a max
of 184 amps while the procedure allows 210 amps. The WP-140 has not beert qualified for
these amp ranges. The Weld Data Sheet Revision 2 had maximum amp ranges that fell within
the PQR. Revision 3 ignored the maximums and changed them ali to 210 amps and Rev 3
lowered the minimums to provide weld ability, yet the lower amp allowances are still within
the PRQ parameters. Why are the welding procedures not within the parameters of the

PQR? What will Enbridge do for the welds that have been produced in production that have
fallen outside of the PQR parameters?

{1)The welding parameters shown on page 9 of the Welding Procedure Specification (WPS)
reflect the actual values recorded during the qualification of the procedure. The values
specified on page 1 of the WPS and subsequently on the Weld Data Sheet reflect those values




33.925

34.925

35925

36.925

that Enbridge engineering has determined to be suitable for welding API 5L Grade X70 pipe
using cellulose electrodes. These values are based on the recorded values but have been
modified (rounded) to values which simplify the monitoring process by standardizing the
values according to electrode diameter.

API 1104 (20" Edition) Section 5.3 Procedure Specification requires that the WPS record the
electrical characteristics (amps, volts, travel speed) but does not list these values as being
essential for the requalification of a welding procedure. Consequently itis understood that
welding procedure specifications may include the amperage, voltage and travel speed which
represent the desired values to produce a sound weld capable of meeting the design and
mechanical property requirements of the welds being made.

The procedure calls for a 3 pass cap for .500 wall pipe or an oscillating {weave) cap not to
exceed 3 electrode widths. There is no mention of a 2 pass cap in the procedure. See pics
above,

Please see AVO-AC-9008. This AVO addresses the October 1, 2009 revision of WP-140 Rev4
and WPS 140 Rev 3, which allows either a two or three headed cap on W.T. over 0.500".

(C/0) It was noticed on the 36” Mississippi River bore pipe for spread 3 while with MNOPS
that weld cap heights on a couple of welds exceeded the unified construction specifications.
It was also noticed that a couple weids had questionable workmanship and should have been
addressed with the visual inspection process.

AVO-AC-8006 was issued on September 29, 2009 and addresses weld cap height. Spread
Management have had meetings with the contractor and inspection staff regarding the
importance of understanding and following project specifications/procedures for all
inspection areas. In addition, Boyd Haugrose has developed a supplemental training
addressing workmanship, specifications and procedures for both contractor and inspection
staff coating/welding personnei that has been/will be presented at each spread. We believe
our continued communication on these issues has yielded positive impactson all aspects of
the project.

(€/O) Excessive grinding of the long seams for automatic welding/ UT was noticed on Spread
1. See 009.jpg

Seam grinding methods and criteria have been reviewed with the contractor and inspection
staff.

{C/0) On spread 1 the ROW was covered with construction garbage. This included wire
wheels, cigarette butts, skids buried randomly in the mud, chew cans, rags, welding wire and
50 on. This obviously is not a code issue but reflects on the local land owners in a negative
light on Enbridge and the pipeline industry asa whole.

The inspector at the site had the worksite cleaned up. Maintaining a clean worksite/ROW is




b. Spread 3 has reviewed this with appropriate contractor and inspection staff and this
practice will not be used. All repairs will be made in accordance with coating specifications.

38.825 | In a couple of areas patch sticks have been used. Enbridge’s specification matches the factory
application maximum of 1 square inch. Asseen in 032.jpg this has been slightly exceeded.

Please see AVO-AC-9009. This requirement is in accordance with the NACE standard.

(Sec. 8.3.1) For repair of FBE using a patch/hot melt stick. The appropriate use of patch
sticks has been communicated o contractor and inspection staff.

39.925 | (C/O) The two part applications on Spread 1 looked well done.

Reviewed/Approved by




Avoid Verbal Order ENBRIDGE ENERGY, LIMITED PARTNERSHIP
Internal Memo

Alberta Clipper Pipeline &
Project Title: 'Southern Lights Clearbrook to Sup AVO Number: = AVO-AC-9008
Project Number: = N/A Contractor Ref Num: . none
Contract Number: ~ Amended Alliance Date: @ 10/08/08
bbbbbb Attention: = Al E&C Managers y From: | Dan Plume
Revision 4 to WP-140 Weld Data Sheet and Revision 3 to WP-140 Welding
__Subject: | Procedure Specification

The Following Instructions Are Communicated:

Please note Revision 4 to WP-140 Weld Data Sheet and Revision 3 to WP-140 Welding

Procedure Specification (Attached) and communicate to appropriate contractor and inspection
personnel,

This revision provides for a fwo or three beaded cap to be used for W.T. over 0.5007.




: WP-140 Rev3
;';’;} WP-140 Page No:: 1 of 1
~~ENBRIDGE" WELD DATA SHEET Revision: 4
o ELD Date: 10/1/09
WELDING PROCESS: | Manus! Shigided Metsl Arc (SMAW) | APPLICATION. | Mainiine / Tie in Welding
____PIPE AND FILLER MATERIAL REQUIREMENTS
PIPE GRADES QUALIFIED: | API 8L Grade X70
PIPE DIAMETERAN. T, RANGE QUALIFIED. | Over 12 34> 0.D. { ¥16" Through 34" W.T.
FILLER MATERIAL: | AWS E6010 Root Pass; £8010-P1 (G) - Remaining Passes
— PRODUCTION WELDING CONDITIONS .
PRODUCTION PIPE POSITION: Horizontal - Fixed Position WELDING DIRECTION: | Vertice/ Down-All Passes
Two Miniiom - Rool and 2 Pass
NUMBER OF WELDERS: One minimum - All Remaining
Passes WELDING TECHNIQUE: | Stringer/ Weave
PREHEAT METHOD; Propane or induction TEMP, MEASUREMENT. | Pyromefer or Tempii Sticks
Elostars of surface porosity, bead staris and high points shali be removed by power brushing or
METHOD OF WELD CLEANING. inding before depositing weld metal over them to the satisfaction of the company as required.
WELD CURRENT/ POLARITY: Diract Cumsnt: Reverse Potﬂx¢ — - FraT P
Intemai/ mal; 700% of Roof Pass Complete with internal, Alter 50% of Root Pass
TYPE/IREMOVAL DF CLAN: with Ext N
Lifiinng of pipe 1o Tacilitale sel-up of the subsequent joint sirell be permitied if the root pass is
. complate.
PIPE MOVEMENT. Welding shall continue without additional pipe. movement until a minimum of 3 weid passas, or
2/3 of the weld thickness is filed, whichaver is groater. e o
. TS wice. 10 Minutes between Rool end Hol Pass, 1 hour between Hot Pass and Hol Fil, 24 hrs mum
TIME BETWEEN PASSES: for 3 s (oiass othorwioe authort iata).
TEMP.: 250° F. Minimurn - 400° F. Maximum regardless of ambient temperature. Preheat lor an area of
PREHEATINTERPASS N at least 2" on each side of the weid joint for the entire circumierence prior to welding.
WELD JOINY DESIGN
'l QUALIFIED JOINT
| : ] DESIGN CONDITIONS
5 \l R p—arase (1
f ] ) 118 £ 132" TYPICAL WELD PASS SEQUENCE FOR 0.250" W.T.
! oo
¢ Ly ¢ 146"+ 132" lo Cop o

For pipe ends of the same nominal thickness,
internal offset larger than 1/8° is pemissibie
providad the offset is caused by varutions of
the pipe end dimensions within the pipe
purchase specification tolerances, and such
variations have been distributed essentially
uniformiy around the circumfersnce of the pipe.

Minimum No. of Pasees

WY  Min Passes

0.250" £ 0.400" 4 TYPICAL WELD PASS SEQUENCE FOR 0:438"W.T.
>0.400" <0650 & « A two or three beaded cap may be used for W.T. over
»0.650"$0.750" 7 0.500"

« Weauis width shall

bslhnitsdlo:ixtahctmdedimm,

« 1/8" maxcap re
WELDING PARAMETERS AND ELECTRICAL CHARACTERISTICS
FILLER MATERIAL WELDING PARAMETERS | TRAVEL SPEED
PASS NO. SIZE. CLASSIFICATION VOLTAGE {IPM)
1 51327 _E60M0 80-175 20-30 . 6-19
2 532" E8010-P1 100-185 21-34 7-16
3 315 E8010-P1 20-210 22-34 <17
4 316 £8010-P1 130-210 22.34 310
Stripper Pass (as needed)” 316 E8010-P1 120-210 22-34 10-20
] 316 - E8010-P1 120-210 22-34 341

Nole: f necessary dus fo well thickriess changes, of venialions of the joint spacs,

Wi I laierance fmis, o change irom e abova alocirode 5izo fo gne pominal sizo smalier of

{argor for each of the above passes is permissible. The approved wekling paramedars vmmmmmamMmﬂumMmmxm
ssing the of weld shown above, E8010-P1 end EB010-G may be used 3
OPTIONAL APPROVED WELDING PARAMETERS WITHIN THE ABOVE CLASSIFICATION
ELECTRODE DIAMETER AMPERAGE RANGE YOLTAGE RANGE TRAVEL SPEEDY
118" (E6010, EBD10) 80-125 21-30 6-19
5/32° (58019) 100-185 20.34 £-19
3416" (£8010) 120-210 22-34 5-20

The procedure qualification was conductad in sccordance with the requirements of the 20th Edition of API 1104, CFR Part 195 and Enbridge

Ene. e 3

Enbridge Review & Approval_ Tiumfr® L0 Junfan? Lu Date: mist . [ 200
Enbridge Project Approval: N ) Date: ’
Contraclor's Name: I Contraclor's Accaptance: Date:




WP-140
i ENBRIDGE ENERGY Page No.: 10f9
-ENBRIDGE WELDING PROCEDURE SPECIFICATION Revision: 3
Date:10/1/09
Mainline 7 Tie In
WELDING PROCESS: | Manual Shisided Metal Arc (SMAW) APPLICATION: Welding
PIPE AND FILLER MATERIAL REQUIREMENTS
PIPE GRADES QUALIFIED: | API 5 Grade X70 ~
PIPE DIAMETERW.T. RANGE QUALIFIED: | Over 12 34~ O.D. £ ¥16" W’w T.
FILLER MATERIAL: | AWS E6010 Rool Pass; EB010-P1 (G) - Remaining Passes
PRODUCTION WELDING GONDITIONS -
" PRODUGTION PIPE POSITION. | Honzonlal - Fixed Position | WELDING DIRECTION: | Vertical Down-All Passes
. | Two Minimum - Root and 2™ Pass
NUMBER OF WELDERS: | o6 minimunm - Al Remaining Passes WELDING TECHNIQUE: | Stringer/Weave
PREHEAT METHOD: | Propane or Induction TEMP. MEASUREMENT: | Pyromeleror Tompil Sticks

| Clusters of surface porosity, bead starts and high points shail be removed by power brushing or grinding

METHOD OF WELD CLEANING: before depositing weld melal over them lo the satisfaction of the comparty as required.

POSTHEAT TREATMENT: | None Required
WELD CURRENT/ POLARITY: | Direct Cument, Reverse PolBIly e

TYPE/REMOVAL OF CLAMP: { Infernal / External; ARer 100% of Root Pass Complete. with internal; After 50% of Roof Pass complete with

Extemal.
{10 Minutes between Roof and Hot Pass, 1 bour between Hol Pass and Hol Fill, 24 hirs Meximum for

TIME BETWEEN PASSES: remaining passes. This procedure also qualified for 6 day delay afier Hot Fill Pass.
PREHEAT/ANTERPASS TEMP.. | 250“F. Minimum - 400° F. Maximum rogardfess of ambient femperalure.

WELD JOINT DESIGN
QUALIFIED JOINT
DESIGN CONDITIONS
A
A 30° + 5 -Q*
8 1718" £ 1/32" # 1 1
TYPICAL WELD PASS SEQUENCE FOR 0.250" W.T.
[ » 118" & 1/32” Stifper Pans privt
e Winimum No, of Passes 0 Cop
l f W.I  Min Passes
. c
) 0.250"S 0400 4 f 15 ]
TANDARD API 1104 JOINT DESIGN >{3.400" < 0.650" 5
STANDAR >0.850"50.750° 7 TYPICAL WELD PASS SEQUENCE FOR 0.438" W.T.
A two or three beaded cap may be used for W.T. over 0.500".
WELDING FARAMETERS AND WWMW“
FILLER MATERIAL WELDING PARAMETERS TRAVEL SPEED | Gas Mixture and Flow
PASS NO. | PROCESS SIZE GLASSIFICATION AMPERAGE VOLTAGE (IPM) Rate
1 SMAW 5/32° E6010 90-175 20-30 619 -
2 SMAW 5/3z* E8010-P1 100-185 21-34 7-16 -
3 SMAW 3/16* E8010-P1 120-210 22-34 5.17 —
4 SMAW 316" EB010-P1 126210 2234 510 —
{Strip)* SMAW anse’ E£8010-P1 120-210 22-34 10-20 e
5 SMAW neg® E8010-P1 120-210 22-34 3-11 o
*Stripper Pass as needed

Note: if necessary due o wall thickness changes, or variations of the joint space, withir the foierance kimils, a change from the above edectrode size fo one nomingl size smalfer or
lamerfo!ead: of the above passes is permissible. The approved weiding parameters for optional electrodes are shown below. A stripper psss may be made on the sides if neaded

using the of wald shown above. E£8010-P1 and EB010-G be used inl
OPTIONAL APPROVED WELDING PARAMETERS WITHIN THE ABOVE CLASSIFICATION
ELECTRODE DIAMETER AMPERAGE RANGE VOLTAGE RANGE TRAVEL SPEED RANGE (IPM)
18" (Esmo, E8010) 80-125 21-30 6-19
5/32" (EB010) 100-185 20-34 6-19
3/16" (EB010) 120210 7234 850
The procedure qualification was conducted in accordance with the requirements of the 20th Edition of API 1104, CFR Part 195 and Enbridge
Energy Enginesting Specifications.
Revision details:

Rey 1: Revised minimum wall thickness requiring 3 beadad cap {from over 0.600" to over 0.500").
Rev 2' Revised amperage range to reflact minimum values used duning proaduré gualification
Rev 3: Revised the cap bead number for W.T. over 0.500". Themthodofweldohathsmowmdaswall

ENBRIDGE Integrity: _ML“ Date: OtA . |- 3”"?

ENBRIDGE Pipsline Project Manager (US): Date:




WP-140

g . . ENBRIDGE ENERGY Page No.: 2 of 9
- ENBRIDGE WELDING PROCEDURE SPECIFICATION gg\tgfsg;; ,%9

This page provides the procedure qualification test conditions and a sampie of the results for the above En_b_ngg' e Engrgy welding pracedure.

TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION

. TEST
TEST LOCATION United Piping ine Dultith, MN CONDITIONS: | tnside; 50-60° F.
PIPEFITTING GRADE TEST PIPE
USED FOR TESTING: | API SL X70 OIAMN.T: 20" x 0.250" PIPE MFG. PIPE HEAT NO.
. ) TO TEST PIPE OR
TEST PIPE POSITION: | Horizontal-Fixed FITING DIAW.T. | 20'x0250° | EVvRAZ 504777
ELECTRODE CLASS.: | EB070;£8010-P1 ELECTRODE MFG.: | Lincoln Electric Co.
WELDER/S: | Sam Sandbothe, Travis Crablres, Eddio Jones
WELDING MACHINESS: | Lincoin SA-200 .
TEST PROC NO.- | WP-140 } LAB REFERENCE NO. : 0903252
DESTRUCTIVE TEST RESULTS PER API 1104 for 20” - 0,250wt with 5/32” Hot Pass
. TENSILE TESTS
SPECIMEN WIDTH THICKNESS AREA MAX. LOAD UuT.s. FRACTURE LOCATION
(INCHES) {INCHES) (SQ.IN.} (LBS.) {PSH —
71 1.074 D.268 0.287 27,500 85818 PIPE
T2 1.000 0,262 0.262 37,600 104,081 BIPE
73 1.083 0260 0.278 26,250 85,108 PIPE
T-4 3.064 0.280 : 0.278 25,000 90,579 PIPE
FACE BEND TESTS ROOT BEND TESTS NICK BREAK TESTS
SPECIMEN RESULTS SPECIMEN RESULTS SPECIMEN RESULTS
FB-1 Acceptabie RB-1 Acceptable NB-1 Acceptable
FB-2 Accepiable RB-2 Accaptable NB-2 Accaptable
FB-3 Acceptable RB-3 Acceptable NE-3 Acceptable
FB-4 Acceptable RB-4 Acceptable NB-4 Acceptable
- SIDE BEND TESTS
SPECIMEN RESULTS SPECIMEN RESULTS
SB-1 N/A $8-5 NA
B2 N/A SB-8 N/A
SB-3 N/A SB7 N/A
B4 N/A $B-8 NA
VICKERS MICRO-HARDNESS SURVEY - 10 kg load (Optional Test)
e {Tmmvvsg_ﬁr_g‘amﬂuﬁ?iensiachsu gnt melal, weld metal and HAZ on both ¢
NO. | LOCATION A-Atl NO. | LOCATION B-B1
1 PIPE 215 12 PIPE 225
2 HAZ 213 13 HAZ 191
3 HAZ 220 14 HAZ 201
4 HAZ 221 15 HAZ 207
5 WELD 216 18 WELD 195
3 WELD 211 7 WELD 197
7 WELD 213 18 WELD 200
8 HAZ 220 19 HAZ 207
9 HAZ 220 20 HAZ 198
10 HAZ 209 21 HAZ 189
11 PIPE 213 22 PIPE 216
Photo-Macrograph of Weld Cross-section
CHARPY V-NOTCH TEST DATA (Optionat Test)
Test Temp.: 23°F, —
HAZ @ 3 O'clock WELD @ 3 O'clock
(Dimensions: 10 x 5.x 2V) {Dimensions: 10 x5 x
SPECIMEN RESULTS (Ft.ibs) SPECIMEN RESULTS (Ft-ibs)
48 1 30
2 41 , 2 < I
3 50 3 28
AVERAGE 46.3 AVERAGE 29

Test Facility:  Bodycote Test Laboratory Representative: Jim Bievins Date: 6/01/09




WP-140
i ENBRIDGE ENERGY Page No.: 3 0f9
. ENBRIDGE WELDING PROCEDURE SPECIFICATION g:tvgoor;; ;309

This page provides the procedure qualification test conditions and a sample of the results for the above Enbridge Energy welding procedure.
TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION

S - ) TE
-‘IEVT LOCATION: United Piping Inc.-Duluth, MN CONDITIONS: | Inside: 50-60° F.
PIPE/FITTING GRADE TEST PIPE
USED FOR TESTING: | API 8L X70 _DIAMNT: 207X 0.250" PIPE MFG. PIPE HEAT NO.
X TO TEST PIPE OR
TEST PIPE POSITION: Hovrizontal-Fixed FITTING DIAMWT. 20" x 0.250" EVRAZ 594777
| ELECTRODE CLASS.: | E6010,E8010-P1 ELECTRODE MFG.. | Lincoln Electric Co.
WELDER/S. | Travis Crabtree, Eddie Jones, Joa Pamow,
WELDING MACHINE/S: | Lincoln SA-200
TEST PROC.NO.: | Wr-740 T LAB REFERENCE NO. : 0003254
DESTRUCTIVE TEST RESULTS PER API 1104 for 20” - 0.250wt with 3/16" Hot Pass
TENSILE TESTS . -
SPECIMEN WIDTH THICKNESS AREA MAX. LOAD uTs. FRACTURE LOCATION
{INCHES) {INCHES) (SQ.IN.) {LBS) (PS1) o
T4 1.056 254 268 25,000 93,283 PIPE
T2 1.058 254 268 25,000 93,283 PIPE
T3 1.080 .258 276 28,250 95,108 PIPE
T-4 1.054 252 265 25,000 94,339 PIPE
FACE BEND T@_S_TS __RooOT SEND TESTS NICK BREAK TESTS
SPECIMEN RESULTS SPECIMEN RESULTS SPECIMEN RESULT3S
FB8-1 Acceptabls RB-1 Acceptable NB-1 Acceptable
FB.2 Acceptable RE-2 Acceptsble NB-2 Acceptabic
FB-3 Acceptable RB-3 Acceptable NB-3 Acceptable
FB-4 Acceptable RB-4 Acceptable NB.4 Acceptable
SIDE BEND TESTS
SPECIMEN RESULTS SPECIMEN RESULTS
S8-1 NA SB-5 N/A
88-2 NA SB-6 N/A
SB-3 NIA SB-7 N/A
584 NA SB8 NA

VICKERS MICRO-HARDNESS SURVEY - 10 kg load (Optional Tes)

{Two rows of resdings within 2 mm of sach surface across perent metal, weld metal and HAZ on both sides of weid
TEST TEST
NO. LOCATION A~ Al NO LOCATION g-~-B1
1 PIPE 215 12 PIPE 227
2 HAZ 209 13 HAZ 184
3 HAZ 211 14 HAZ 194
4 HAZ 211 | 15 HAZ 184
5 WELD 204 18 WELD 187
6 WELD 20 17 WELD 184
7 WELD 196 8 WELD 188
8 HAZ 208 18 HAZ 196
9 HAZ 208 | 20 HAZ 196
10 HAZ 202 21 HAZ 184
11 PIPE . 211 22 PIPE 216
Phot_g:mw of Waeid Cross-section
CHARPY V-NOTCH TESYT DATA (Optional Test)
— Test Temp.: 23 F.
HAZ @ 3 O'clock WELD @ 3 O'clock
{Dimensions: 10 x 5 x 2V) _{Dimensions. 10 x5 x 2V)

SPECIMEN RESULTS (Ft.-Lbs) SPECIMEN RESULTS (Ft.dbs)

1 43 1 27

2 42 2 29

3 37 3 26
AVERAGE 40.7 AVERAGE 273

Test Facility: Bodycote Test Laboratory Representative: Jim Blavins Date: 6/01/08
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. ) ENBRIDGE ENERGY Page No.: 4 of 9
- ENBRIDGE WELDING PROCEDURE SPECIFICATION Revision: 3
Date:10/1/08
ovides the ure qualification test conditions and a ure.

TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALI!IGATION
e g . TEST
TEST LOCATION: United Piping inc.-Duluth, MN CONDITIONS: | 4 . 50-60°F.
PIPE/FITTING GRADE TEST PIPE
USED FOR TESTING: | API SL X70 DIAMW.T: 20" x 0.250" PIPE MFG. PIPE HEAT NO.
. TO TEST PIPE OR
TEST PIPE POSITION: Horizontal-Fixed FITTING DIAAN.T. | 207X 0.250° EVRAZ 594777
ELECTRODE CLASS.. | E6010; 0-E8010-P1 ELECTRODE MFG.: Lincoln Eleclrc Co.
WELDER/S: | 7ravis Crablree, Joe Pairow,
WELDING MACHINE/S: | Lincoln SA-200
TEST PROC. NO.: | WP-140 ] LAB REFERENCE NO. : 0903258
DESTRUCTIVE TEST RESULTS PER API 1104 for 207 - 0,250wt with Extornal cws
TENSILE TESTS
SPECIMEN WIDTH THICKNESS AREA MAX. LOAD uTs. FRACTURE LOCATION
(INCHES) (INCHES) (SQ.IN) (LBS. (PSh)
T-1 1 264 264 25.000 94,698 PIPE
T2 1 263 263 25.000 95 057 PIPE
T3 1 262 262 25 000 95,419 PIPE
T4 1 263 263 25,000 95,057 PIPE
FACE BEND TESTS ROOT BEND 1‘!;!_1’8 NICK BREAK 'rgs*ra .
SPECIMEN RESULTS SPECIMEN RESULTS SPEGIMEN RESULTS
FB-1 Acceptable RB-1 Acceplable NB-1 Acceptable
FB-2 Acceptable RB-2 Accepiable ND-2 Acceptable
FB-3 Acceptable RB-3 Acceptable NB-3 Acceptable
FB-4 Acceptabie RB:4 Acceptable NB-4 Acceptable
SIDE BEND TESTS —
SPECIMEN RESULTS ) SPECIMEN RESULTS
$B-1 NIA sSB-5 N/A
§B8-2 N/A SB-6 NIA
SB35 NA SB-7 N/A
SB.4 “NA SB.3 NIA
VICKERS mcnwwwum SURVEY - 10 kg load (Optionat Test)

{Two rows of withiny 2 mm of pach suface across perent metsl, Mm&lmmmwﬁmdmid
TEST TEST
NO. LOCATION A - Al NO. LOCATION B~B1
1 PIPE 202 12 PIPE 203
2 HAZ 207 13 HAZ 178
3 HAZ 205 14 HAZ 186
4 204 15 HAZ 195
5 WELD 187 16 WELD 184
6 WELD 188 17 WELD 185
7 WELD 187 18 1 WELD 184
8 HAZ 205 19 HAZ 201
] HAZ 198 20 HAZ 196
10 HAZ 186 21 HAZ 193
1% PIPE 213 22 PIPE. 219
Photo-Macrograph of Weid Cross-gection
CHARPY V-NOTCH TEST DATA (Optional Test)
Test Temp.. 23°F.
HAZ @ 3 O'clock WELD @ 3 O'clock
{Dimensions: 10x 5 x 2V) (Dimensions: 10x 5 x 2V)

SPECIMEN RESULTS (Ft.-Lbs ) SPECIMEN RESULTS (Ft-Lbs.)

1 27 1 30

2 32 2 28

.3 ) 35 3 30

AVERAGE 31.3 AVERAGE __203

Test Facility: Bodycote Test Laboratory Representative: Jim Bleving Date; 8/03/09
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i i _ ENBRIDGE ENERGY Page No.: § of 9
““ENBRIDGE WELDING PROCEDURE SPECIFICATION Revision: 3
Date:10/1/09
This page provides the procedure qualification test conditions and a sample of the results for the above Enl Energy welding procedure.
TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION
"y § TEST
TEST LOCATION: United Piping Inc.-Duluth, MN CONDITIONS: | Inside: 50-60° F.
PIPE/FITTING GRADE TEST PIPE
USED FOR TESTING: .| APISL X70 DIAWT: 36" x 0.438" PIPE MFG. PIPE HEAT NO.
. TOTEST PIPEOR
TESI FIPE: POSITION: Horizontal-Fixed EITHING DIAMLT. | 36" 0.438" EVRAZ 593024.{367
ELECTRODE CLASS.. EB010:£8010-P1 ELECTRODE MFG.; | Lincoin Electric Co. ]
WELDER/S. | Sam Sandbothe, Travis Crabiree, Eddie Junes, Joe Parrow, Wade Pigren, Blake McAnnaioy
WELDING MACHINE!S: | Lincoin SA-200; Milfer Pipe Pro 304
LAB REFERENCE NO. : 0003254; O803241; O003268;
TEST PROC. NO.: | WP-140 0903257
DESTRUCTIVE TEST RESULTS PER APl 1104 for 36" — 0.438wt with 5/32" Hot Puas
. TENSILE TESTS ]
SPECIMEN WIDTH THICKNESS AREA MAX. LOAD U.TS. FRACTURE LOGATION
(INCHES) {INCHES) (SQ.IN) {LBS) PSh)
T 1.088 0.442 0.480 45 000 93,750 PIPE
12 0,931 0.448 0.418 40,000 98,385 PIPE
T-3 1.054 0.438 0.462 45,000 57,402 PIPE
14 1.018 0.442 0.450 42,500 94,444 PIPE
FACE BEND TESTS ROOT BEND TESTS NICK BREAK TESTS
SPECIMEN RESULTS SPECIMEN RESULTS SPECIMEN RESULTS
FB-1 Acceptable RB-1 Acceptable NB-1 Acceptable
FB-2 Acceptable RB-2 Acceptable NB-2 Acceplabie
FB-3 Acceptabie RB8-3 Acceptable NE-3 Acceptable
FB-4 Acceptabie RB-4 Acceptable ‘NB4 Acceptable
SIDE BEND TESTS
SPECIMEN RESULTS SPECIMEN RESULYS
SB-1 N/A SR-5 N/A
$B-2 N/A 5B-6 NIA
SBE3 N/A §8-7 N/A
SB4 N/A SB-8 N/A

VICKERS MICRO-HARDNESS SURVEY - 10 kg load (Optional Test)

(Two rows of readings within 2 mm of esch surface across perent metal, weld metal and HAZ on both sides of weid }
TEST TEST
NO. | LOCATION A~Al NO. | LOCATION 8-81
1 PIPE 234 12 PIPE 235
2 HAZ 186 13 HAZ 191
3 HAZ 213 14 HAZ 180
4 HAZ 224 15 HAZ 199
5 WELD 218 16 WELD 162
3 WELD 218 17 WELD 185
7 WELD 216 18 WELD 190
8 HAZ 220 19 HAZ 191
g HAZ 218 20 HAZ 197
10 HAZ 211 21 HAZ 19 : ]
11 PIPE 236 22 PIPE 235 Photo-MacW ; raph of Weid Cross-section
CHARPY V-NOTCH TEST DATA (Optional Tesi) ‘
Jost Temp.: 23°F, —
HAZ @ 3 O'clock WELD @ 3 O'clock
(Dimensions: 10 x 10 x 2V) {Dimensions. 10 x 10.x 2V}

SPECIMEN RESULTS (Fi.-Lbs.) SPECIMEN ESULTS (Ft.-Lbs.}

1 56 52

2 83 2 ) 41

3 65 3 45
AVERAGE 61.3 AVERAGE 46

Test Facility: Bodycots Test Laboratory Representative: Jim Bleving Date: 6/01/08




- WP-140
o . ENBRIDGE ENERGY Page No.: 6 of 9
- -ENBRIDGE WELDING PROCEDURE SPECIFICATION ggei?;%j% o

This page provides the procedure gualification test conditions and a sample of the results for the above Enbridge Energy welding procedure.

TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION

— - TEST
l&sr LOCATION: |  Un#itoo Pipirg inc.-Duluth, MN CONDITIONS: | Inside: 50-60° F.
BIPEETTTING GRADE TEST PIPE '
USED FOR TESTING: | APISL X70 DIAMWT: | 36°x 0438 | PIPEMFG. | PIPE HEATNO.
) TO TEST PIPE OR
TESTPIPE POSITION: | 1 orizantai-Fixed FITINGDIAMWT. | 36°x0408" | EVRAZ 593024
ELECTRODE CLASS.: | ES010,E8010-P1 ELEGTRODE MFG.. | Lincoln Electric Co.
WELDER/S: | Travis Crablree, Joe Parrow, Blgke McAnpalay
WELDING MAGHINESS: | Lincain §A-200
TEST PROG. NO.. | WP-140 ] LAB REFERENCE NO. : 0903253
DESTRUCTIVE TEST RESULTS PER AP] 1104 for 36” - 0.438wt with 3/16" Hot Pasa
TENSILE TESTS
SPECIMEN WIDTH THICKNESS AREA MAX. LOAD 0.T8. FRACTURE LOCATION
(INCHES) (INCHES) (SQ.IN.) {LBS.) (PSh) o
T-1 1.129 .450 508 45000 88,582 PIPE
72 1117 448 500 45,000 90,000 PIPE
T3 1,041 449 467 43750 93,683 PIPE
T4 1.011 51 455 42,500 93,408 PIPE
FACE BEND TESTS ROOT BEND TESTS NICK BREAK TESTS
SPECIMEN RESULTS SPECIMEN RESULTS SPECIMEN RESULIS
FB.1 Acceptable “RB Acceptable NE-1 Acceptable
¥FB2 Acceptabie RB-Z Acceptable NB-Z Agceptabie
FB-3 Agceplable . RB3 Acceptable NB-3 Acceptabie
FB-4 Acceptable RB4 Acgeplable NB-4 Acceptabie
SIDE BEND TESTS
SPECIMEN RESULTS SPEGIMEN RESOLTS
SB-1 NIA S8-5 NA
S5B-2 N/A 5B-8 N/A
SB-3 NIA SB-7 N/A
Se4 A SB8 N/A
VICKERS MICRO-HARDNESS SURVEY ~ 10.kgload (Optional Test)
ﬁwmvsﬂm&dfn&wﬁ&thdemmm metal weld metal and HAZ o hoth aides of weld
TEST TEST
NO. | LOGATION A=Al NO. | LOCATION B-BA1
] PIPE 228 12 PIPE 238
3 HAZ 203 132 HAZ 218
3 HAZ 224 14 HAZ 230
4 HAZ 216 15 HAZ 227
5 WELD 217 16 WELD 218
[ WELD 208 17 WELD 211
’ WELD 218 8 WELD 214
HAZ 232 19 HAZ 223
HAZ 230 20 HAZ 225
10 HAZ 223 FA HAZ 217
1 FIPE 238 23 FIPE 31 .
) Photo-Macrograph of Weld Crosg-section
CHARPY V-NOTCH TEST DATA (Optional Test)
Test Temp.: 23°F.
HAZ £ 3 O'cloek WELD @ 3 O'clock
{Dimensions. 10x 7.5 x 2V} {Dimensions: 10x 7.5 x 2V)
SPECIMEN RESULTS (FL.-Lbs) SPECIMEN RESULTS (FL-1bs)
1 48 1 32
2 4 z 30
5 44 3 41
AVERAGE 443 AVERAGE 343

Test Facility. Bodycote Test Laboratory Representative: Jim Blevins Date; 6/01109




WP-140
) ENBRIDGE ENERGY Page No.. 7 of 9
ENBRIDGE WELDING PROCEDURE SPECIFICATION gg:?;og;i 1?6 .

This page provides the procedure qualification fest conditions and a sample of the results for the above Enbiridge Ei welding procedure.
TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION

o1 , - TEST
TEST LOCATION: United Piping inc.-Duhuth, MN CONDITIONS: | Inside; 50-60°F.
PIPE/FITTING GRADE TEST PIPE
USED FOR TESTING: | API 5L X70 DIAMWT. | 36"x 0438 | PIPEMFG. | PIPE HEATNO.
TEST PIPE POSITION: , , 7O TEST PIPE OR
STPIPE POSTIION: | Hortzontal-Fixed FITTING DIA/W.T. | 36"x0438" | EVRAZ 593024 (367
ELECTRODE CLASS. | EB010,E8010-P1 ELECTRODE MFG.. | Lincolr Eleciric Co.
WELDER/S: | Wade Pilgren, Blake McAnnaley
WELDING MACRINE/S. | Lincoln SA-200; Miller Pipe Pro 304
TEST PROC_NO | WP-140 T TAB REFERENCE NO. . 0903251
DESTRUCTIVE TEST RESULTS PER APl 1104 for 36" - 0,438wt with External Clamps
TENSILE TESTS
SPECIMEN WiDTH THICKNESS AREA WMAX,_ LOAD UTs. FRACTURE LOCATION
(INCHES) (INCHES) (SQ.IN) {LBS. (PSH).
e 1058 | 435 460 45,000 97 526 PIPE
T2 1.075 436 458 47,500 101,495 PIPE
T3 1.051 436 460 45,000 97,826 PIPE
T4 1.087 239 77 46,250 96,080 PIPE
FACE BEND TESTS ROOT BEND TESTS T WICK BREAK TESTS
SPECIMEN RESULTS SPECIMEN RESULTS SPECIMEN RESULTS
FB-1 Acceptable RE-1 Acceptable NB-1 Acteplabie
FE2 Acceptable RE-Z Acceptable NB-2 , Acceptable
FB-3 Acceptable RB-3 Acceptabie NB-3 Acceptable
FB4 Acceptabie RE-4 Acceptable NB-4 Acceptabie
SIDE BEND TESTS
SPEGIMEN RESULTS SPECIMEN RESULIS
SB-1 N/A 585 WA
SB2 NiA SB6 NiA
SB3 NA SB7 N/A
564 WA 588 N/A

VICKERS MICRO-HARDNESS SURVEY - 10 kg load (Optional Test)

(Two rows olreadings_wiminzmofeachsmfaw acruss parent metal, wek! metal and HAZ on-both sides of weld
TEST TEST
NO. LOCATION A=Al NO. LOCATION B~B1Y
1 PIPE 227 12 PIPE 225
2 HAZ 209 13 HAZ 202
3 HAZ 217 14 HAZ 219
4 HAZ 227 18 HAZ 2722
5 WELD 216 18 WELD 204
6 WELD 205 17 WELD 899
7 WELD 214 18 WELD 206
8 HAZ 228 19 HAZ 228
8 HAZ 222 20 HAZ 218
10 HAZ 209 21 HAZ 202 . ) :
11 E 234 2 PIPE 232
Photo-Macrograph of Weld Cross-section
CHARPY V-NOTCH TEST DATA. (Optional Test)

Test Temp.: 23°F.

HAZ @ 3 O'clock WELD @ 3 0 dock
(Dimensions: 10x 10 x 2V) {Dimensions: 10 x10 x 2V)
SPECIMEN RESULTS (Ft-ibs.} SPEGIMEN _ RESULTS (FL-Lbs.)
1 62 1 38
2 50 2 36
3 79 3 48
AVERAGE 63.7 AVERAGE 40

Test Facility. Bodycote Test Laboratory Representative: Jim Blevins Date: 8/01/09




. WP-140
i ) ENBRIDGE ENERGY Page No.: 8 of 9
. -ENBRIDGE WELDING PROCEDURE SPECIFICATION Revision: 3
| Date:10/1/09
H
This page provides the re qualification test conditions and a sample of the results for the above Enbridge Ene weldi rocedure.
TEST PIPE / FILLER MATERIAL AND TEST CONDITIONS FOR PROCEDURE QUALIFICATION
FET 1 030" . N TEST
l‘é&l‘ Lomr;or«. Un#tad Piping Inc.-Ouluth, MN CONDITIONS. | Inside: 50-60° .
PIPEFITTING GRADE TEST PIPE
USED FOR TESTING: | APISL X70 DIAMWT. | 36"x0438° | PIPEMFG. | PWPEHEATNO.
- TO TEST PIPE OR
TESTPIPE POSITION: | | izontal-Fixed FITTING DIAMW.T. |  36°x 0438 EVRAZ 593024 (367
ELECTRODE CLASS,: | E60T0.E8010-P1 ELECTRODE MFG.: | Lincoln Electric Co.
WELDER/S: | Wade Pilgren, Biake McAnnsiey
WELDING MAGHINEZS: | Lincoin SA-200; Miller Pipe Pro 304
TEST PROC. NO.. | WP-140 [ LAB REFERENCE NO. ; 0903257
- DESTRUCTIVE TEST RESULTS PER API 1104 for 36" - 0.438wt with External Clamps {originally WP 142)
TENSILE TESTS
SPECIMEN WIDTH THICKNESS AREA MAX LOAD UTSs. FRAGTURE LOCATION |
{INCHES) {INCHES) (SQ.IN) {LBS. {PSh
11 1 473 473 42,500 89,852 PIPE
T2 1,002 450 451 45,000 99,800 PIPE
i3 1 448 448 45,000 100,446 PIPE
T4 1603 454 455 45,000 98,822 PIPE
_ FACE BEND TESTS ROOT BEND TESTS — NICKBREAKTESTS =~
SPECIMEN RESULTS SPECIMEN RESULIS SPEGIMEN RESULTS
FB-1 Acceptable RB-1 Acceptable NB-1 Acceptable
FB-2 Acceptabie RB-2 Acceptable B-2 Acceptable
FB-3 Acceptable RB-3 Acceplable NE-3 Accepiable
FB-4 Accaptabie RB-4 Acceptable NB-4 “Acceptable
SIDE BEND YESTS
SPECIMEN RESULIS SFECIMEN RESULTS
< SB- A $B.5 NA
SB-2 A SBE WA
SB-3 A SB-7 N/A_
B WA sB-8 NA

VICKERS MICRO-HARDNESS SURVEY - 10 kg load (Optional Test)
{Two rows of reatlings within 2 mn of sach suface atross parent melal, weld metal and HAZ on both sides of weid

TEST TEST
NO. | LOCATION A-A1 NO. | LOCATION B~-B1

1 PIPE 225 12 PIPE 221

2 HAZ 204 13 HMAZ 186

3 HAZ 211 14 HAZ 189

4 HAZ 218 15 HAZ 193

5 WELD 205 16 WELD 183

8 WELD 210 7 WELD kel

7 WELD 200 18 WELD 79

8 HAZ 215 19 _ HAZ 188

9 HAZ 208 20 HAZ 179

10 HAZ 204 21 HAZ 79

K| P 238 7] ] 324 _

Photo-Macrograph of Weid Cross-section
CHARPY V-NOTCH TEST DATA (Optional Test)
Test Temp.. 23°F.
HAZ @ 3 O'glock WELD @ 3 O'clock
(Dimensions: 10 x 10 x 2V} {Dimensions: 10X 10 x

SPECIMEN RESULTS (F1.-Lbs.) SPECIMEN RESULTS (Ft-Lbs.)
1 73 1 38
2 73 2 37
3 73 3 34

AVERAGE 73 AVERAGE 363

Test Facility: Bodycote Test Laboratory Representative: Jim Blevins Date; 6/03/09




WP-140
o, . ENBRIDGE ENERGY Page No.: 9 of 9
ENBRIDGE WELDING PROCEDURE SPECIFICATION Revision: 3
Date; 10/1/08
Amps Volts Travel
Root (Pass 1)|eect vio. |erecirode Jow  bugn  Jrow  lnigh  low
20°1/8" 6010 79 120] 2 28 12 18
20" (3/16"){1/8" 6010, 87 114 21 271 %* 1i§1
20” Tie-ini1/8" 6010} 105 127 21 34} 15,
79 127 IF 34 [ 188
3"[5/32" 5010} 114 0] 22 28] 108] 184
36" (3/16715/32" 6019, @ ol 20 P2 . N 13
36" EC|5/32" 60101 98] 170 20 29 6 145
36" Tie-n|5/32° 5010} 88 2354 2t o] 575 15
88 235 20 30 575 186
Amps Volts Travel
Hat (Pass 2)|Eiect Dia, etectrode Juow  Jgn  liow  lwign  ltow Juien |
20015/32" 8010 115 146 22 20| 9.3] 12.41
36"[5/32° 2010 108 195 21 30] e.} 13}
36" ECI5/32" 8010 9 183} 22 34] 6. 15.5)
20" Tie-in|5/32" 8010 121 1494 221 30| 9 14]
99 135 2 34 6.8 155
20" (3716")}3/16" 8010] 134 120 22 32 5 | 16}
36" (3716 3/16" 8010| 97 194] 2 3;‘ 6.8] 15]
36" Tiedn{3/16" goto| 132 189 2! 32 ss| 14
97 194 1 32 6.8 16
Amps Voits Travel
Fill (207) Hot Fill (36"} {Pass 3)|etect Dio. [tectrove iow  Jigh  fiow  Juign _rn Jrign
203736 W10 85| 707 P3| 30 12] b3
20° (3/16")|3/16" 8010 142 1391 24} 30/ 10.1] 14,5
36°|3716" 8010 131 185] 22| 32 sﬂ 93]
36" (3/16%)|3/16" 8010] 148} 210 24} 34| 10}
36" £c|3716” 8010} 142} 201 24] 34| 61 9.75}
20" Tiein}3/16* $010) 136 162} 24] 20} 10.2] 17
36" Tie-in|3/16" 8010 101 189} 24 3] o} 9.4]
10t 210 2 34 55 17
Amps Volts Yrove!
Fill (36”) and Cap (20"} (Pass 8)|&rect Do, |aiectrode lgs fow  Jwan  ow g
20%3/16" 8010, 128} 178] 25! 30 3| 10}
20" ww){ms' £010] 121 173} 24} 30 574 i !
36%13/16" 8010 125 192} 24 33 4,75 9
36" (3716")|3/16" 8010 92} ug{ 22] 32| s 7.5}
36™EC{3/16° 8010 105, 188 PE | 34 4.51 9.5
20" Tie-in}3/16" 8010{ 128 1594 23] 30} 7.61 10.2}
36" Tie-in|3/16" 8010} 121} 166} 23} 33} 5] 9.3}
52 192 2 34 45 102
Amps Voits Trereel
Strip|stect Dio. |Erectrade !m ligh  row ;ng r: 'm,;. l
36"[3/15* 2010 135] 184} 3 9. 1
36" (3/16"){3/16" 8010 90| 178} _zz_{ 32 106}
26" £CJ3/16" 2010} m+ 182} 25 33* 9.7 16
36" Tie<in{3/16" 8010} 134 179| 23] 32 215 2
50 184 2 34 94 22
Amps Voits Travel
36" Cap (Pass 5)|Bect Die. |etectrade frow  fiigh o fow e |
36"[3/16° 8010} 16| 188 2 35| a4l 108
36 {3/16"){3/16" 8070 92| 175 22 33} 3.2 9j
36" EC|3/16" 8010} 116} 181 22 33} 3.9 971
36" Tie-in}3/16° 8010} 92] 165 221 33] 3. 9.2}

92 185 2 35 3.2 10.8




Avoid Verbal Order ENBRIDGE ENERGY, LIMITED PARTNERSHIP
Internal Memo

Atberta Clipper Pipeline &
Project Title: Southern Lights Clearbrook to Sup AVO Number: | AVO-AC-G009
__ProjectNumber: | NA Contractor Ref Num: @ none
Contract Number: | Amended Alliance ' Date: | 10/08/09
,,,,, Attention: | All E&C Managers From: = Dan Plume B
Variance for Specification for Pipeline Construction, United States - 2008 ~
Subject: | Appendix E Coating Specification

The Following Instructions Are Communicated:

Pleasc note the projcct speeific variance to the Specification for Pipeline Construction, United
States ~ 2009 - Appendix E Coating Specification, C-310 Section 9.1,

Delete the current two sentences contained in Section 9.1 and insert the following:

9.1 Repairs to FBE coating shall be repaired as follows:
s Areas 0.25” in diameter (about the size of the tip of a pencil eraser) and smaller may be
repaired with a hot-melt stick or two-part epoxy, or equivalent.
¢ Ifany holiday is 0.25” in diameter or larger, the coating shall be repaired in accordance
with C-210 Section 9.0.




Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, W)

Report Number: S
Date of Report: October 9, 2009
Preparer: Jeff Wiklund

Audit Referencels): The responses contained in this report reference Audit issues found in the PHMSA
audit that occurred from September 23-25 on spreads 1-3. Audit points were communicated to Dave
Hoffraan in the following emails:

« email received from Darren Lemmerman (PHMSAJon September 25, 2009

Please note that audit communications and observations by both PHMSA and MNOPS are also included
in this report but are prefaced by {C/0).

dsheett / Resolution:

After reviewing the welding procedures and the PQR for WP-140 the following has been
noticed. The welding procedures are developed from the PQR's. WP-140 contains parameters
that are outside of the PQR parameters. The root pass on the PQR is documented with a min
and max of 88 amps to 235 amps and the procedure throws out the highest 235 amp reading
and uses a max 175 amps, which is a little higher than the most common high amps recorded
on the PQR; but less than the max and raises the min to 90 amps from 88 amps. This-provides
a nice welding procedure for the root pass with parameters that fail within the PQR. This is
true for passes 1 and 2. Pass 3 uses the maximum amps recorded in the PQR of 210 amps,
which is still within the PQR parameters. Passes4 and 5 and the stripper pass have amp
ranges in the WP-140 that fall well outside of the PQR ranges. For the PQR the 3rd pass had a
max of 192 amps while the procedure allows 210 amps. For the PQR the 5th pass-had a max
of 185 amps while the procedure allows 210 amps. For the PQR, the stripper pass had a max
of 184 amps while the procedure allows 210 amps. The WP-140 has not been qualified for
these amp ranges. The Weld Data Sheet Revision 2 had maximum amp ranges that fell within
the PQR. Revision 3 ignored the maximums and changed them all to 210 amps and Rev 3
lowered the minimums to provide weld ability, yet the lower amp allowances are still within
the PRQ, parameters. Why are the welding procedures not within the parameters of the

PQR? What will Enbridge do for the welds that have been produced in production that have
fallen outside of the PQR parameters?

(1)The welding parameters shown on page 9 of the Welding Procedure Specification (WPS)
reflect the actual values recorded during the qualification of the procedure. The values
specified on page 1 of the WPS and subsequently on the Weld Data Sheet reflect those values




33.925

34.925

35.925

36.925

that Enbridge enginecring has determined to be suitable for welding API 51 Grade X70 pipe
using cellulose electrodes. These values are based on the recorded values but have been
modified (rounded) to values which simplify the monitoring process by standardizing the
values according to electrode diameter.

AP! 1104 {20™ Edition) Section 5.3 Procedure Specification requires that the WPS record the
electrical characteristics (amps, volts, travel speed) but does not list these values as being
essential for the requalification of a welding procedure. Consequently it is understood that
welding procedure specifications may include the amperage, voltage and travel speed which
represent the desired values to produce a sound weld capable of meeting the design and
mechanical property requirements of the welds being made.

The procedure calls for a 3 pass cap for .500 wall pipe or an osciliating (weave) cap not to
exceed 3 electrode widths. There is no mention of a-2 pass cap in the procedure, See pics
above.

Please see AVO-AC-9008. This AVO addresses the October 1, 2009 revision of WP-140 Rev 4
and WPS 140 Rev 3, which allows either a two or three headed cap an W.T. over 0.500".

{C/O) It was noticed on the 36" Mississippi River bore pipe for spread 3 while with MNOPS
that weld cap heights on a couple of welds exceeded the unified construction specifications.
It was also noticed that a couple welds had questionable workmanship and should have been
addressed with the visual inspection process.

AVQO-AC-9006 was issued on September 29, 2009 and addresses'weld cap height. Spread
Management have had meetirigs with the contractor and Inspection staff regarding the
importance of understanding and following project specifications/procedures for all
inspection arcas. In addition, Boyd Haugrose has developed a supplemental training
addressing workmanship, specifications and procedures for both contractor and inspection
staff coating/welding personnel that has been/will be presented at each spread. We believe
our continued communication on these issues has yielded positive impacts on all aspects of
the project.

(C/0) Excessive grinding of the long seams for automatic welding/ UT was noticed on Spread
1. See 009.jpg

Seam grinding methods and criteria have been reviewed with the contractor and inspection
staff.

{€C/0) On spread 1 the ROW was covered with construction garbage. This included wire
wheels, cigarette butts, skids buried randomly in the mud, chew cans, rags, welding wire and
so on. This obviously is not a code issue but reflects on the local land owners in 2 negative
light on Enbridge and the pipeline industry as a whole.

The Inspector at the site had the worksite cleaned up. Maintaining a clean-worksite/ROW is
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the responsibility of both the crews and inspection staff. The contractor was counseled that
debris shall be cleaned up by the end of the day by each crew.

FBE Coating application has several issues that where noticed and is being actively reviewed
by Enbridge. This is occurring on about 1 in-10 joints.

a. While heating the pipe for application the coating is blistering and becoming disbanded
from the pipe. When the pipe is flocked the 3M powder FBE is bonding well to the steel
blasted pipe area with issues found at the transition and over lap areas. In the over lap area
there are undercuts, pin holes, bubbles and blister defects. The general cause is‘from heating
the DuPorit factory coating for FBE application. How to:address this and prevent this is still
being investigated. This has occurred on spread 1 and 3, 36 inch pipe and to alesser extent
on the 20” pipe. Any area where blistering has occurred is disbanded from the pipe and
needs repair (see 027).

b. Spread 3 is using a method to cover some of these defect areas with a manual FBE
application method. They call it the "Ketchup bottle” application process.-Where undercut,
bubbles and defects are found, and while the pipe is still hot they will manually spray FBE
powder in these areas. | am not sure if this is an approved technique by Enbridge but it seems
to work for the weld cap areas, however | have concerns about using it in-areas where
feathering is poorly done or to cover disbanded factory coating areas and undercut. These
areas should be repaired to sound metal for proper coating adhesion. Areas where this
“repair” method is used in the transition area should be visually reviewed and repaired as
needed.

¢. The coating transition is not being feather back in many locations.as well as it should be.
This is'even more important since it seems that there is a 1 ¢m area along the transition that
can have bonding issues with the factory DuPont FBE. | believe this is the cause of some of
the undercutting noticed in the FBE application. "With proper feathering these disbanded
areas can be identified and blasted away (see pic 024).

a and c. On Spread 1, the FBE application was ceased and coating was continued with 2 part
epoxy. Onall spreads, areas of the FBE coating where blistering, undercuts, pin‘holes or
bubble defects occurred were identified and repaired. Additional steps to analyze and
correct coating issues have included:

s Contacting and having Bredero Shaw pipe coating representatives visit spreads 1 & 2
{9/25/09). Enbridge accompanied these representatives to the field to review surface
preparation and the application process/techniques. Discussion was focused onthe
potential cause for some of the coating anomalies discovered.

» Instructing inspection staff in the steps to properly pre-heat the pipe prior to coating

» Instructing inspection staff to monitor sandblasting techniques with attention to
feathering and cut-back area

¢ Having inspectors continue to precisely monitor heat-ring parameters

Enbridge is continuing to monitor coating and share any “best practices” that evolve through
this review process.
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b. Spread 3 has reviewed this with appropriate contractor and inspection staff and this
practice will not be used. All repairs will be made in accordance with coating specifications.

In a couple of areas patch sticks have been used. Enbridge’s specification matches the factory
application maximum of 1 square inch. As seen in 032.jpg this has been slightly exceeded.

Please see AVO-AC-9008. This requirement is in accordance with the NACE standard.

(Sec. 8.3.1} For repair of FBE using a patch/hot meit stick. The appropriate use of ‘patch
sticks has been communicated to contractor and inspection staff.

(C/0) The two part applications on Spread 1 looked well done.

Reviewed/Approved




Exit Interview
Enbridge Southern Lights Construction Inspection
September 23, 2009
Manhattan Terminal
Manhattan, IL

Records Review Issues

1. On September 23, welder qualification records for Continental Fabrication were

reviewed. While the continuity records for the welders did show a six month weld
being radiographed as per 195 requirements, it could not be verified what process the
welder was using. It is requested that Enbridge provide PHMSA the welder
qualification continuity records identifying the weld process being used to maintain
the six month continuity.

Field observation issues

Welding issues

2.

On September 23, two welds were observed being made in the manifold area of the
tanks. Weld splatter guards were not used in either case. Splatter guards are
important to minimize the coating damage adjacent to the girth welds.

The mechanical inspector noted that voltage during the welding was measured at the
welding machine, not as close to the weld as possible. It is good practice to verify
the voltage as close as possible to the welding in order to verify the procedure is
being followed.

Thank you for your prompt attention to the issues listed.
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Exit Interview
Enbridge Southern Lights Construction Inspection
September 22-25, 2009
Manhattan to Streator 20” line
Morris, IL

Records Review Issues

1. On September 22 the weld log history was reviewed. Several typos and mistakes were

noted that would be corrected.

Field observation issues

Pipe bending issue

2.

On September 22 west of the Kankakee River it was observed that a bend at 8241+26
was made with the long seam 60 degrees off the neutral axis, not within 30 degrees as
Enbridge’s specification states. This particular bend was discarded and another bend
was made adhering to the specification. On September 24 a bend was observed on
the Grohne property (Joint 975) that also had the seam approximately 60 degrees off
the neutral axis. This particular bend was not going to be used due to ROW changes.
In addition to this bending issue in a single plane, compound bends in two planes
would also have to follow the current Enbridge specification. Enbridge is to provide
PHMSA followup action on this particular bending issue and how Enbridge will
address this issue with compound bends in different planes.

Welding issue

3.

On September 23 west of the golf course at approximately 7900+00, a tie in weld was
observed. Upon removal of the external line up clamp after the initial root pass was
made, it was requested the pipe temperature be checked before welding was
continued. The temperature of the pipe was below the minimum 250 degree F
requirement of the procedure. It is important to maintain the minimum preheat
requirement at all times and this should be emphasized to the welding inspectors, in
particular with tie in welds.

Coating and jeeping issues

4.,

It was observed in several locations that two part epoxy repairs made on the pipe
showed little signs of abrasion of the parent coating before the two part repair was
made. An area larger than the intended application area of the two part (or patch
stick) should be made in order to ensure proper adhesion to the parent coating. 1t
was not clear in Enbridge’s procedure what the largest application area for a patch
stick is allowed. Enbridge is to provide PHMSA the definitive procedures
describing the maximum allowed area for patch stick repairs.
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5. While the pipe was observed as being relatively clean of dirt prior to jeeping, tape

was noted still being on jeeped pipe. It is important to remove all foreign material
Jrom the pipe prior to jeeping in order to properly detect coating anomalies.

On September 24 a weld was observed being blasted prior to coating on the Grohne
property at an HDD. Upon completion of the blasting, an area on the bottom of the
pipe was noted that was not completely blasted. This area was blasted again to a
satisfactory finish. Itis important to adequately blast girth welds in order for the

coating to adequately adhere to the pipe. No areas of blasting on the main line
coating crew were noted as insufficient.

Thank you for your prompt attention to the issues listed.




CENTRAL REGION OFFICE
Daily Inspection Report

Project:  Enbridge Southern Lights (20™) Date;  09_25_09
Location: ~ Morris, IL Station/Survey or
Manhattan to Streator 20” line Pipeline Marker:
Personnel Contacted: Title/Position: Company/Affiliation:
Carter Saline Construction Manager Enbridge (contract)
Dave Stafford Compliance Enbridge
RJ Hammer Sr. Welding Inspector contract
Ernie Hanus PHMSA records coordinator Enbridge (contract)
Josh Schults Engineer Enbridge (contract)
Randy Rice (phone conferenced in) Manager Pipeline Design & Construction Enbridge
Matt Bordson Project Engineer Enbridge
Activities Observed/Performed: Results/Comments:

Held exit interview. See separate document

Summary:

Inspector(s): Carl Griffis




CENTRAL REGION OFFICE
Daily Inspection Report

Project:  Enbridge Southern Lights (20”)

Date: 09 24 09

Location:  Morris, IL construction office and ROW

Station/Survey or

Manbhattan to Streator 20” line Pipeline Marker:
Personnel Contacted: Title/Position: Company/Affiliation:
Carter Saline Construction Manager Enbridge (contract)
Dave Stafford Compliance Enbridge
Kirk Neuman Lowering in inspector contractor
Bruce Dainwood Pipe gang welding inspector contractor
Dave Kole Firing line inspector contractor
David Grogan Firing line inspector contractor
Richard Blanchard Repair welding inspector contractor
Jack Sager Coating inspector contractor
Mike Bittle HDD pull inspector contractor
Activities Observed/Performed: Results/Comments:
1. West of Broadway observed weight placement. Rock shield 1. Observed one patch stick repair where the stick was
is taped to the line before the weight is placed. Weight also has preferentially heated over the pipe. Several other repairs were
feld liner. Observed several patch stick repairs. Application satisfactory. Scuffed area of the coating was larger than the
area was approximately size of a quarter. Check jeep calibration  repair area. Need clarification on largest area allowable on patch
- at 1800 volts, readout was 1900 volts. stick repair
2. East of 53 observed pipe gang. Root pass V 24-27, A 125, 2. No issues
hot pass V 23-27 A 130-150. Splatter guards were being used.
Firing line - cap V 25-30 A 135-150 A splatter guards being
used.
3. West of Kankakee Street observed weld repair. Low 3. No issues
hydrogen rods are keep in a hot box powered by a portable
generator on the welding rig. At the end of the day, the hot box
is returned to the yard and the box is plugged in overnight.
Welder says he like to heat up at least 2 of the pipe in the repair
area.
4. West of Kankakee River, east of I-55 8144+00 observed 4. No issues
mainline coating with FBE. Blasting did look good, heating pipe
to 465 degrees before powder applications. Coating thickness
29-40 mils
5. CECO Park area crossing 3 BP lines, very tight ROW 5. No issues
6. Grohne Property observed pipe bending and HDD. Pipe 6. Reemphasize the issue of bending pipe in the neutral axis.

with 41/2 degree bend, SKW 2290A, Joint 975 was bend with Noted girth weld blaster missed area on bottom of pipe.

seam approximately 60 degrees off neutral axis. See pictures.
This particular bend was not going to be used for other design
issues. HDD girth weld coating - heated to 150 degrees then
blasted. Two part application thickness - 40-49 miles. Jeeped
pipe without any coating repairs

Summary:

1. Enbridge to make sure inspectors are having patch stick repairs made properly. Enbridge to clarify largest area of patch stick

applications.

6. Enbridge to make sure bending inspectors are adhering to Enbridge specs. Coating inspector to make sure blast is complete.

Inspector(s):  Carl Griffis




CENTRAL REGION OFFICE

Daily Inspection Report

Project:  Enbridge Southern Lights (20™) Date: 0923 09
Location: Morris, IL construction office and ROW, Manhattan to Station/Survey or

Streator 20” line Pipeline Marker:

Manbhattan Station
Personnel Contacted: Title/Position: Company/Affiliation:

Carter Saline

Construction Manager

Enbridge (contract)

Dave Stafford Compliance Enbridge

Richard Sandell Welding inspector Contractor

Jimmy Schott NDE technician Shaw

Todd Carroll Coating inspector Contractor

Jacob Weertz Mechanical inspector Contractor

Kelly Harless Construction Manager Enbridge (contract)

Activities Observed/Performed: Results/Comments:

1. Cedar Ridge Golf Course - observed girth weld coating FBE
application. Looked good. Several two part spot repairs and
patch stick repairs.

2. West of golf course 7900+00 Observed two segements being
welded. Seam alignment was ok. Pipe was cold (less than 250
degress) immediately after the external line up clamps were
removed prior to finishing the root. Pipe temperature also needs
to be measured at least two inches on either side of the weld.
Root welding info V 23-25, A 104, hot pass V 24-26, A 148

ok.

3. West of golf course near 7900+00 observed NDE technician.
Reviewed two welds. Acceptable welds, good see essential wire
easily

4. Manbhattan Station records. Reviewed welder qualifications
of fab contractor. Continuity dates were ok but could verify
process used on NDE reader sheets

5. Observed 30” weld on manifold to tanks. Minimum preheat
of 150 degrees ok. Using WP 33. Fill V 26-28 A 130-145, V
28-30 A 130-145. Both V and A measured at the machine, not
at the weld. Also observed that platter guards were not being
used on this weld or another 20” weld made

1. FBE coating area needs to be scuffed larger than application
area of the two part or patch stick for proper adhesion. Patch
stick repairs appeared to be larger than the supposed % inch area
allowable. Need to get clarification from Enbridge on the
maximum size allowed. Noted tape still left on pipe even
though the pipe had been jeeped.

2. Preheat needs to be checked after alignment clamps removed
and prior to welding after grinding.

3. No issues

4. Enbridge to provide process verification for welder
qualifications.

5. Good practice to measure voltage at the weld to verify proper
voltage. Emphasize the use of splatter guards to minimize
coating damage.

Summary:

Issue 1 Enbridge to provide clarification on patch stick useage
Issues 2 and 5 Enbridge to reinforce these issues with inspectors
Issue 4 Enbridge to followup with information requested.

Inspector(s): Carl Griffis




CENTRAL REGION OFFICE
Daily Inspection Report

ok, B - WP 140 retest ok, C WP 140 retest ok, WP 144 retest ok,
D WP 144 retest ok, new stencils EE, FF, GG, HH, KK ok
2. Reviewed weld log history

3. Kankakee River HDD west side. Observed two strings of
pipe welded together. Girth welds were not coated.

4. Bending west of Kankakee Street. Looked at three bends,
two were acceptable, one was not. The bend was approximately
60 degrees from the neutral axis, should be within 30 degrees.
Bend at 8241+26 joint 324 hasa 71/2 LT and a 16 LT. 35 pulls
at 10” pulls. The seam is about 10 off the neutral axis, should
be within ~ § inches of the neutral axis.

Project:  Enbridge Southern Lights (20”) Date: 0922 09
Location: Morris, IL construction office and ROW Station/Survey or
Manbhattan to Streator 20” line Pipeline Marker:

Personnel Contacted: Title/Position: Company/Affiliation:
Carter Saline Construction Manager Enbridge (contract)

Dave Stafford Compliance Enbridge

RJHammer Sr. Welding Inspector Enbridge (contract)

Ernie Hanus PHMSA records coordinator Contractor

Richard Robbins Bending inspector Contractor
Activities Observed/Performed: Results/Comments:
1. Reviewed welder qualifications Stencil A - WP 140 retest 1. No issues

2. Noted some typos and inconsistencies. Sr. Welding inspector
noted that the records needed to be corrected. No further issues.
3. No issues.

4. Enbridge engineering is to determine whether this bend is
acceptable (it was decided to rebend). In addition, Enbridge
needs to develop the procedure for compound bends in two
different plains since it will be impossible to keep the seam
within 30 degrees of the neutral axis if two bend in two plains on
the same pipe are done.

Summary:

Issue 4 - Enbridge to provide PHMSA the procedure for compound bends and maintaining neutral axis orientation and any additional
criteria for evaluating single bends that don’t maintain the 30 degree neutral axis orientation.

Inspector(s): Carl Griffis




MNOPS Pipeline Construction Inspection Guide

Inspection Date: |

9/21/2009 | Date Submitted: |

1/0/1900

| case Number:

[109724

Inspector: |PJD & TDS | Inspection Area: | Spread 3 & 5 (Clearbrook to Deer River)
Inspection Details: Welding: Coating:
Inspection Item: Pass Type
Location: Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: Voltage |4
Pipe Information Travel Rate in /min
Pipe Size: | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Inspectors:
Name Title / Role Company Phone
PJD = Pat Donovan Engng Specialist MNOPS Cell 612-708-6373
TDS = Todd Stansbury Sr. Engineer MNOPS Cell 651-335-7501
Notes :
Travel Day
Violations / Non-Compliance Issues:
Photograph Photograph
Description Description
SAMPEE PHOTO SAMPEE PHOTO
— “Right CIIBRang. .~
Change Photo” Change Photo”
Photograph Photograph
Description Description
SAMPEE PHOTO SAMPEE PHOTO
»— *RIght CITERENd _ ~— “Right CERERd_
Change Photo” Change Photo”

Daily1




MNOPS Pipeline Construction Inspection Guide

Inspector: RJW, TDS
Case Number: 109724
Inspection Date Inspection Area Create Daily Report Date Submitted
9/15/2009 [+) 10/2/2009
9/16/2009 o 10/2/2009
9/17/2009 10/2/2009
9/18/2009 10/2/2009




¥ ' MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 9/15/2009 | Date Submitted: | 10/2/2009 | Case Number: [109724 ]

Inspector: [RIW, TDS | Inspection Area: [ |

Inspection Details: Welding: Coating:

Inspection Item: Pass Type

Location: Electrode Dia. Thickness

M.P. Station: Electrode Type

Intersection: Amperage A

Weather: Voltage Vv

Pipe Information Travel Rate in / min

Pipe Size: Pre-Heat Temp °F

Joint Number: Soil Type:

Weld Number:

Personnel Observed:

Name Title / Role Company Phone Email
Notes / Observations:
* Travel to Bemidji.
Photograph Photograph
Description Description
SAMPEE PHOTO SAMPEE PHOTO
"RighF Ciag" |
Change Photo”
Photograph Photograph
Description Description
E PHOTO
gHTCIER" "Right CIEaRd.__
1ge Photo Change Photo”




v ‘ MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 9/16/2009 | Date Submitted: | 10/2/2009 | Case Number: [109724 |
Inspector: IRJW, TDS | Inspection Area: | Spread 3,5 |
Inspection Details: Welding: Coating:
Inspection Item: Pass Type
Location: Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: Voltage v
Pipe Information Travel Rate in/ min
Pipe Size: 20" & 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone (cell) Email
Sam Ralls Technical Weld Enbridge 661-619-0825 |
Steve Browning Senior Weld | ... Enbridge o 88158594301 L
Jack Alexander NDE Enbridge 918-691-2275
Ronne Whitaker Chief Inspector Enbridge 281-389-3871
Mel Will _..Mobile Coating Enbridge 218-368-7446
_____ Jack Olin Project Manager Enbridge 218-269-5504
________ Corrine Sullivan Assoc. Compliance Enbridge 651-246-6162
Berwyn Calcote Supervisor JanX 517-879-6173
Notes / Observations:

* Talked with Sam Ralls and Jack Alexander at the Bemidiji Field Office about welding procedures and weld defects. Sam gave us the
latest revision (3) dated 9/12/09 of their WP 140 spec. It increases the amperage range starting at pass 3 to (120-210). This revision
also lowers the W.T. from 0.600" to 0.500" for the required 3 beaded cap. (a copy is attached). Also spoke with Berwyn Calcote
regarding x-ray weld defect findings. We looked at an "extended slag and porosity defect". The repair had been made but the film
was not back in the field office at that time.

* Talked with Jack Olin and Jack Alexander regarding the weld anomaly found on the longitudinal seam of the 20" dia. pipe. At this
time it was believed to be a weld flaw which Enbridge filmed while scanning the girth welds. Note: from the 9/22 inspection it now
appears to be a "flat spot" running parallel to the weld - more about this in the week of 9/22's report.

* Observed coating and jeeping at the Four Legged Lake crossing. Coating was the 2 part epoxy. All coating procedures were noted
to be followed.

* Traveled to Clearbrook (mile marker 910). Thirteen welding crews and 3 welding inspectors were working on the 36" pipe. All the
inspectors were recording amp, volt and weld travel speeds. No activity outside of the specification were noted or obervered. We
checked three ends of 20" bent pipe. The longitudinal seam was marked with approximately a 2" long white line on the pipe ID. All
three ends were bent properly with the seam in the neutral axis.

* Ata road collapse (Carr Lake Rd) crossing in Bemidji. Enbridge is having problems with the HDD under some roads due to the
sandy soil mixed with large boulders. This collapse was in a particularly bad area (below a MERC, 4" steel, 900psi gas line). Enbridge
open cut the area after the HDD failed and checked to make sure the MERC line was not undermined. Jack Olin said "as a rule of
thumb" they are planning to open cut for 36" pipe and still use the bore for 20".

Photograph Photograph
Description Description
Longitudinal Seam Applying 2 part epoxy
on 20" pipe, at Four Legged Lake.
showing flat spot.
Photograph Photograph
Description Description
- |Welding crews by Carr Lake road
¥ | Clearbrook (mile collapse. Note gas
§| marker 910). . |line marks.




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 9/17/2009 | Date Submitted: | 10/2/2009 | Case Number: [109724 |
Inspector: [RIW, TDS | Inspection Area: | Spread 2,3 |
Inspection Details: Welding: Coating:
Inspection Item: Pass Type
Location: Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: Voltage v
Pipe Information Travel Rate in/min
Pipe Size: 36" [ Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone (cell) Email
Marc DeVarennes | Senior Engineer | Enbridge ... 715-718-1030 marc.devarennes@enbridge.com

Lavielle Warren Chief Inspector Enbridge 318-450-5104

Sr Weld Inspector .....Enbridge 360-910-7804

Todd Hammans

Notes / Observations:

* Observed the auto welding process on 36" pipe. No activity outside of procedure were oberved or noted.

* Talked with Rick and Marc about the minimum 6" weld repair length specification which we learned of at the Bemidji Office. They
were not familiar with this specification. It basically requires that during a root bead repair, the minimum new weld cap repair
length is 6" long. By default, the welder would probably be at 6" by the time the cap was put on but there appears to be some
confusion/lack of communication at Enbridge on this specification. We were assured that the repair welding inspector, repair
welder and the NDT Technician would be made aware of this requirement.

* Observed the ultrasonic testing on the 36" auto welds. There appears to be a change in the "burn through" assessment
procedure. Their ECA allows a 3 dimensional volume criteria for "burn through's" according to Appendix A of the API 1104 20th
edition for AUT examination of anomalies.

* Observed the failure of a highway 2 crossing. Enbridge attempted to push a 36" dia pipe under the highway with a machine called —
a "thumper”. It basically uses brute force and thumps the pipe. In this case, a large boulder was hit and deflected the pipe upward. ]
The pipe pierced the surface about 4ft on the east side of the north bound lane. The crossing was then open cut during the
weekend with the damaged pipe removed and a new pipe section installed.

Photograph Photograph
Description Description
Auto weld shack Hwy 2 crossing
g "failure” of the 36"
pipe using the
"thumper”.
Photograph
ad Description Description
‘% e : Running the
. i .. ... ultrasonic scan on
} y 136" pipe.




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | 9/18/2009 | Date Submitted: | 10/2/2009 | Case Number: 109724
Inspector: [RIW, TDS | Inspection Area: | Spread 4
Inspection Details: Welding: Coating:
Inspection Item: Pass Type
Location: Electrode Dia. Thickness
M.P. Station: Electrode Type
Intersection: Amperage A
Weather: Voltage Vv
Pipe Information Travel Rate in/ min
Pipe Size: 20" & 36" | Pre-Heat Temp °F
Joint Number: Soil Type:
Weld Number:
Personnel Observed:
Name Title / Role Company Phone Email
Paul Eberth Project Manager Enbridge 218-391-0442 paul.eberth@enbridge.com
Jim Eisenhauer Chief Inspector Enbridge 989-424-1394 jim.eisenhauer@enbridge.com
________________ Jeff Wiklund Sr. Compliance Spec. Enbridge 218-269-5518 jeffrey. wiklund@enbridge.com
.................. Frank Vigil "I """HDD inspector | Enbridge 8066749413
Mike Helm Coating Inspector | Enbridge 361-660-4830 oo
_Roger Bell X-Ray Technician JanX
Notes / Observations:

* Observed the welding/pipe gang on 20" dia. pipe.

* Observed an HDD under the Prairie River. Bore run - approximately 55ft under river bottom, approximately 2,000ft total length.
* Looked at some fusion bond epoxy coating, 20" dia. pipe. Coating looked good on areas that were checked.
* Observed an x-ray on 20" dia pipe. Watched procedure and film development. X-ray film showed no weld flaws.

* Note: Found a "hollow bead" weld flaw when reviewing x-ray film for spread 4 (week of 9/22) that had not been repaired
adequately after reviewing the approved repair x-ray film. Enbridge made the decision to cut-out the area after reviewing x-rays
again. More to come on this in the report for the week of 9/22 or directly from Enbridge.

Photograph
Description

| crew.

Welding/firing gang

Photograph
Description

| Prepping for weld

Photograph
Description

8|HDD under the Prairie
Bl River.

Photograph
Description

Inserting internal x-
ray unit.




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | | Date Submitted: | | case Number: 109724 |

Inspector: [RIW, TDS | Inspection Area: | |

Inspection Details: Welding: Coating:

Inspection Item: Pass Type

Location: Electrode Dia. Thickness

M.P. Station: Electrode Type

Intersection: Amperage A

Weather: Voltage v

Pipe Information Travel Rate in/min

Pipe Size: | Pre-Heat Temp °F

Joint Number: Soil Type:

Weld Number:

Personnel Observed:

Name Title / Role Company Phone Email

Notes / Observations:
Photograph Photograph
Description Description

SAMPLE PHOTO
Photograph Photograph
Description Description
Change Photo”




MNOPS Pipeline Construction Inspection Guide

Inspection Date: | | Inspector: | | Case Number: [109724 |

Inspection Area: Spread | 1 i 2 | 3 | 4 | 5 1 6 |

Inspection Details:

Excavation | Welding | Coating A’Lar:;i‘:é NDT Crossing | HDD/Boring

Inspection ltem:
Location:
Station:
Intersection.
Weather:

Pipe Information
Pipe Size: 20 | 36" [Pipe Wall: |
Joint Number:
Weld Number:
Soil Type: Sit | Sit/Sand | Sand |Sand/Gravel] Gravel |GraveiClay] Clay | Rock | Organic | NotObserved

Personnel Observed:
Name Title / Role Company Phone Email

Welding: Photograph Log
Pass Number |Description
Electrode Dia.
Electrode Type
Amperage A
Voltage v
Travel Rate in/min
Pre-Heat Temp °F
Coating:
Type
Thickness

Notes:




Inspector Check Box Soil Types

BRA
DSM
ESS

JCW
JTM

PJD

RJW
TDS

VL

X
NA

Silt

Silt / Sand
Sand

Sand / Gravel
Gravel

Gravel / Clay
Clay

Rock

Organic

Not Observed

Operator

Alliance Pipeline Ltd.

Alliant Energy

Archer Daniels Midland Corn Processors
Argyle, City of

Austin Public Utilities

Bagley Utilities Commission

Ballard's Resort Inc.

Big Sandy Lodge & Resort

BP Pipelines North America

Calpine Natural Gas LP.

Camp Ripley

Cast Away Club

Cenex Harvest States, Inc -CHS
Centennial Utilities

CenterPoint Energy

CenterPoint Energy - Dakota Station LNG
Centra Pipeline Minnesota
Clarissa/Eagle Bend Utl. Com.
Clearbrook, City of

Cohasset Municipal NG System
Como Oil & Propane

Duluth Dept of Pub Works and Utilities
Enbridge Energy Company, Inc.
Enbridge Pipelines (North Dakota) LLC
Enterprise Products Operating LP (EPOLP)
Fairfax Municipal Gas Utilities
Ferrellgas Inc

Fosston Utilities Commission

Gas Service Company

Goodhue Public Utility Commission
Grand Superior Lodge

Great Lakes Gas Transmission Co.
Great Plains Natural Gas - Interstate
Great Plains Natural Gas - Intrastate
Great River Energy

Greater Minnesota Gas, Inc.

Hallock, City of

Hallock, City of

Hawley Public Utilities Commission
Henning, City of

Hibbing Public Utilities

High Plains Cooperative

Hutchinson Utilities Commission
Hutchinson Utilities Commission
Inergy Propane/ Calendonia Tru-Gas
Kinder Morgan Cochin LLC

Koch - Flint Hills Resources - (Airport)
Koch - Koch Pipeline Co. LP (Inter)
Lake Park Public Utilities

Lakes Gas Company

Magellan Midstream Partners LP
Marathon Pipeline

Minnesota Energy Resources
Minnesota Intrastate Pipeline Company




Minnesota Soybean Processors
Morgan, City of

New Ulm Public Utilities

New York Mills Municipal Gas
Northern Natural Gas Co. - LNG
Northern Natural Gas Co. OPID-13751
Northern States Power

Northem States Power - Wescott LNG
Northemn States Power - Wescott LPG
Northwest Gas

Northwest Gas Cass Lake

Northwest Natural Gas

NuStar Energy Pipe Line

Owatonna Public Utilities

Owatonna Public Utilities

Perham Municipal Gas System
Plymouth Christian Youth Cent

POET Biorefining - Bingham Lake
Racine Community Utilities

Randall Municipal Gas Utilities

Round Lake, City of

Sheehan Gas

Stephen, City of

Stephen, City of ‘
Thistledew Camp (Dept. of Corrections)
TransCanada Northern Border Inc.
Two Harbors Municipal Gas System
Tyler, City of

Viking Gas Trans.

Virginia Public Utilities

Warren, City of

Warren, City of

Westbrook Municipal Utilities




Contractor

Northern Pipeline Construction (NPL)
Michels Pipeline Construction
Minnesota Limited, Inc.

Precision Pipeline

Inspection Area

Spread 1 (ND to Clearbrook)
Spread 2 (ND to Clearbrook)
Spread 3 (Clearbrook to Deer River)
Spread 4 (Deer River to Superior)
Spread 5 (Clearbrook to Deer River)
Spread 6 (Deer River to Superior)







Inspection Item Submitted PipeSize
Excavation Not Submitted 20"
Welding 36"
Coating 20" & 36"
Material Handling

NDT

Crossing

HDD / Boring




Enbridge Pipelines (Lakehead) L.L.C. James Crawford i
1320 Grand Avenue Director g E N B R ’ D ’GE
Superior, WI 54880 Engineering & Construction (US)
www.enbridgepartners.com Major Projects

Tel 715398 4516

Jim.Crawford@enbridge.com

September 30, 2009

To: Marc DeVarennes Jack Olin Paul Eberth
Tony Madden Tommy Shiflett Avery Schott

Re: PHMSA Audit Issues 23 and 26 (September 14, 2009) and Audit Issues 27-31
(September 19, 2009) from PHMSA's Issue Summary Reports

Attached is a summary of PHMSA findings and their disposition based on the PHMSA/
MNOPS audits that occurred during the weeks of September 8 — 10 and September 16 — 18
on spreads 2,3,4,5 and 6. Please review these findings/responses and ensure that proper
contractor and inspection staff are informed and take appropriate action.

In addition, the following points have come up on the Alberta Clipper/Southern Lights Project
or the Streator-Manhattan Project. Please take the following actions:

1. Ensure that attached AVO-AC-9006 on weld caps has been communicated to
appropriate contractor/inspection personnel.

2. Ensure that attached AVO-AC-9007 on strip cap repair has been communicated to
appropriate contractor/inspection personnel.

3. Reemphasize the importance of understanding and following project
specifications/procedures for all inspection areas with additional focus on welding,
coating, NDE and Hydro-test requirements. Along these same lines, please contact
Boyd Haugrose to set a time for a supplemental training for both contractor and
inspection staff coating/welding personnel.

4. Communicate to bending personnel, in accordance with project specifications and
AVO-AC-9005 issued last week, compound bends must be within 30 degrees of the
neutral axis or the bend must be made using separate joints with the pipe welded
together to form the compound bend.

5. Remind welding and coating personnel that preheat requirements must be

" maintained at all times (this requirement is accentuated by the cooling weather).

6. Communicate to appropriate personnel that the maximum allowed area for patch

- stick repairs to FBE coating is 0.0625 (1/16") square inches.

7. Communicate that prior to jeeping, the pipe should be clean and tape should be
removed. However, tape residue does NOT have to be removed. If a jeep spring
becomes coated with tape residue build up, then the jeep spring should be changed

- to ensure proper jeeping of pipe.

Please positively confirm with me by email when these actions are completed. | appreciate
your prompt attention to these matters.

o
s dh

BVl o SO I W, s L

Jim Crawford

cc:  Dan Plume, Tom Hodge, Shaun Kavajecz, Dave Hoffman,
Jerrid Anderson, Randy Rice, Carter Saline




Enbridge Pipelines (Lakehead) L.L.C. James Crawford

1320 Grand Avenue Direclor
Superior, Wi 54880 Engineering & Construction (US)
www.enbridgepartners.com Major Projects
Tel 715398 4516
Jim.Crawford @ enbridge.com

September 23, 2009

To: Marc DeVarennes Jack Olin Paul Eberth
Tony Madden Tommy Shiflett Avery Schott

Re: PHMSA Audit Issues 21-26 from September 14, 2009 Issue Summary Report

Attached is a summary of PHMSA findings and their disposition based on the PHMSA/
MNOPS audits that occurred during the week of September 14 — 18 on spreads 2,3,4,5
and 6. Please review these findings/responses and ensure that proper personnel are
informed and take appropriate action. In addition, the following immediate actions
should be taken re: contractor/spread personnel:
I. Ensure that attached AVO on bending has been communicated to appropriate
contractor/inspection personnel.

Please positively confirm with me when these actions are completed. | appreciate your
prompt attention to these matters.

- rd D
/,”/w/// /gj i g
‘€7 Z TN
sl W’,(:._..a
Jim Crawford

oe: Dan Plume, Tom Hodge, Shaun Kavajecz, Dave Hoffman,
Jerrid Anderson, Randy Rice, Carter Saline




Aveid Verbal Order ENBRIDGE ENERGY, LIMITED PARTNERSHIP
Internal Memo

iAlberta Clipper Pipéii;e & i
Project Title: |Southern Lights Clearbrook to Sup | AVO Number: | AVO-AC-9005 |

v

Project Number: | N/A Contractor Ref Num: : none

Contract Number: . Amended Alliance Date: . 09/17/09
_Attention: ’ Al E&C Managers : _ From: Dan Plume

Subject: Variance for Field Bends (One Time)
The Following Instructions Are Communicated:

Background:

The Specification for Pipeline Construction Unified Construction Specification
United States & Canada - 2009 was adopted for use by this project and contains a modification
from previous versions related to bending found in part 12.3.5.

“12.3.5. In all bends of longitudinally welded pipe, the longitudinal seams shall be on the neutral axis, with the
neutral axis being defined as within thirty degrees (30°) of the 12:00 o 'clock position for side bends and
within thirty degrees (30°) of either the 3:00 o ‘clock and 9:00 o clock positions for sag and overbends.”

It has come to the attention of construction management that the Contractor may have made
some bends under the former specification wherein the pipe seam may be found outside 30
degrees from the neutral axis.

Part 434.7.1 of B31.4(¢) specifics
“When bends are made in longitudinally welded pipe, the longitudinal weld should be located on or near the
neutral axis of the bend.

Exception - Company will inspect all bends made prior to 9/17/09 and all bends where the
seam fall within a 10:00 to 2:00 oricntation (+/- 60 degrees) will be approved on an exception
basis. All bends not meeting this criteria will be removed from the pipeline.

Direction — All bends made on or after 9/17/09 will be subject to the 30 degrece acceptance
criteria of the 2009 Specification.




Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, W)

Report Number: 3
Date of Report: September 23, 2009
Preparer: Jeff Wiklund

Audit Reference(s): The responses contained in this report reference Audit Issues found in the PHMSA
audit that occurred from September 8-10 on spread 6. Audit points were communicated to Dave
Hoffman in the following emails:

¢ email received from Darren Lemmerman (PHMSA)on September 14, 2009

Please note that audit communications and observations by both PHMSA and MNOPS are also included
in this report but are prefaced by (C/0).

Audit Issues (from Tracking Soreadsheet) / Resolution:

21.914 | Two part coating applications at the hwy 5 river crossing bore pipe was noticed having icicles
nearly an inch long on the bottom, droops and sags along with in some large areas coating that
was over B0 mils thick. The application was not uniform as required by the construction

specs. The coating was filled with pinholes {small bubbles) along with larger bubbles the size
of a small finger nail. The jeeping of these coated girth welds was not observed, but it would
seem to be difficult with the icicles on the bottom. Note: The two part was mixed with a
wooden stir stick and installed in one application with no accelerated heating,

The Highway #5 C-210 coating anomalies referred to above were removed and recoated
according to specifications. Coating crews and inspection staff were communicated that the
application shall be done in a manner that minimizes sags and runs and is uniform in color and
free of porosity. Additionally, a SPC representative was brought on-site to observe application
and provide on-site training to coating crews.

22.914 | At the Superior terminal the coating on the girth welds where reviewed. Pin holes and bubbles
where noticed. One girth weld was jeeped and needed repair with the two part. The repalr
was not mixed thoroughly and dark blue and white streaks where observed in the application.
The spec requires a thorough mixing of the two part.. Note: The two part was mixed with a
paint stirring mixer with a drill and the repair was by hand.

New mixing paddles were purchased from SPC to improve mixing and reduce the introduction
of air to the mixture. These new paddles appear to be working well (also see 21.914 above).

23.914 | (C/O) The welding cap height was a continual issue. The cap height was noticed to exceed the
maximum allowed in several areas. The WP 140 allows an 1/8” cap while the construction




24,914

25.914

26.914

spec aliows for a different cap height. Inspectors where not familiar with what the maximum
height requirements and where not guided with what to do if they were found to be out of
spec. The tools they have where not easily used to determine cap heights.

Section 8.8.7 of Appendix A (Welding Specifications) to the Unified Construction Specification

states: “At no point shall the top of the cap pass be..above the pipe surface by more than:
0.100 inch (1/10”) for pipe with wall thickness 0.394 inch or less and 0.138 inch (1/8”) for pipe
with wall thickness greater than 0.394 inch. An additional 0.04 inch of weld reinforcement
shall be permitted for localized areas at the discretion of the Company”.

Enbridge is conducting further review of this issue and will communicate its findings upon
completion of the review.

(C/0) The location for taking of welding voltage readings was randomly done. When this is
done the recorded voltage has varying voltage drops and is not consistent. White tapc was
applied at 20’ to provide a consistent reading.

Audit report 2 — 10.903.

The welding procedure WP140 as used in the field was not the same as what was used during
qualification (according to several personal in the field). The Field procedure WP140 has 140
amp minimum for several of the passes. Several personal remember the procedure having
lower amp minimums during qualification. Itis also noted that the 140 amps was not being
met regularly as observed in the field,

The amperage ranges found in Weld Procedure 140 Revision 3 {Attachment 1) are the same
amperage ranges used to qualify welders. During the review process, the Enbridge integrity
group implemented a more restrictive amperage range (increasing the lower end of the range
based on Lincoin welder recommendations) than was originally qualified for this project.
Subsequent to this change, and in accordance with the amp range originally qualified, project
management requested that the integrity group reconsider their arbitrary change. The
tolerance ranges were subsequently (with Rev 3) changed back to what was originally included
in the WPS,

(€/0) In some girth welds near the Wrenshall, MN crossing, welders where adding an extra
strippr cap in small areas as if they where repairing pinholes or just adding more cap where it
was needed. There is no guidance on what to do when this is found if anything. Some
inspectors after discussion decided these will not be allowed and if the cap needs additional
reinforcement that it will receive a full cap.

Enbridge is conducting further review of this issue and will communicate its findings upon

completion of the review.




L
Reviewed/Approved by .~ -
(initiats)




Attachment 1

- ANBRIDON"

WP-140 Rev2
WP 140 Page No.: 1 of 1
WELD DATA SHEET Revision: 3
Date: 9/12/09

PPE GRADES QUALIFIED:

PIPE AND FILLER MATERIAL REQUIREMENTS
[APISL Grade X70

| API 5L Grade - o
Over 12 ¥4"0.D._/ 316" Through 3/4- W.T.

PIPE ETERW.T. RANGE QUALIFIED:
FILLER MATERIAL: | AWS E80710 Root Pass; £8010-P1 ‘Gl - w Passas
PRODUCTION WELDING CONDITIONS
FIPE - Fxed [ WELDING DIRECTION. | Vertioal DowrrAl Passes |
NUMBER OF WELDERS: Two Minimum - Root and 2 Pass
One minimum - All Remeining
Passes WELDING TECHNIQUE: / Weave
PREHEAT METHOD: Propane or Induction TEMP. MEASUREMENT: | Pyrometer or Templl Sticks
METHOD OF WELD CLEANING: Power Brushing or Grinding as required
WELD CURRENT/ POLARITY: Direct Reverse Po!.
TYPEREMOVAL OF CLANP. intemal 7 External; 1 of Root Pass Complete with internal; ARer 50% of Root Pass
complate with Extemal.
PIPE MOVEMENT. UanoIplpalofaditahwtwpo{tfmsubmmﬂ]oimwhcmmmdlmmfpulb
complete.
Woekiing shalf continue mﬂmaddﬂondplpommmemmﬂa minimum of 3 wald passes, or
23 of the weld thickness Is filled_whichever Is
TIME BETWEEN PASSES: 10 Minules belween Root and Hot Pass, 1howbom.aHoledeotﬁll,24MMUm
for rem S (Unless otherwise
PREHEAT/INTERPASS TEMP.. 250° F. Minimum - 400° F. Maximum regardiess of vmbbm lemperature. Prehelt hf an ares of
at isast 2" on each side of the weld for the entire ciroumference prior to
WELD JOINT DESION
1 QUALIFIED JOINT
| | DESIGN CONDITIONS
$ \ / i $ A 30°+85% 0° | J
f L i B 316" £ 132" TYPICAL WELD PASS SEQUEN%E.F'?& g&W’ WT.
——H'- » c 116" & 132" s

For plpo onds of the sams nominal thickness,

intarnal offsst larger than 1/8" is permissible

provided G:moll::m cwwwbig‘;wl:gom of W1 Min_Passas

M specification tolerances, and m 0.250" £ 0.400" 4 TYPICAL WELD PASS SEQUENCE FOR 0.438°W.T.

vatistions have been distibuled essentially | >0400"°50650" 5§ . shall be used on W.T. ovar 0.500"
uniformly sround the circumference of the pipe. | >0.850°<0.750° 7 . mem 3xelecirode diameler

Minimum No. of Passes

Imdto
o 1/8° max cap height

WELDING PARAMETERS AND ELECTRICAL CHARACTERISTICS

FILLER MATERIAL WELDING PARAME TERS TRAVEL SPEED
PASS NO. Size FICATION AMPEF — VOLTAGE (1PM)
1 /32" " E6010 90-175 20-30 619
—2 &3 Eg010-P 00-188 2134 7
3 16" E8010-P 20-210 .34 A7
__4 e £001 120-210 2234 30
| Striper Pass (as needed)” e E8010-P 120210 22-3 16-20
5 3/18' E8010-P 120-210 2234 3-11
; Unecessary of the Joint spoce, wilin e ierance inis, & change iom 1he S50Ve eC00 size 10 Ong noMInal 528 Saler OF
mhwdanbmm The approved welding Jor optional electrodes sre shown below. A stripper pass may be made on the sides ¥ needed

paremelers
wing e paremiers of weid poss showe ebove. E6010.-51 and E8010-C mey be used inferchangeabiy.
OPTIONAL APPROVED WELDING PARAMETERS WITHIN THE ABOVE CLASSIFICATION

AMPERAGE RANGE VOLTAGE RANGE TRAVELS
118" (E6010, E8010) 80-126 21-30 619
Ty 100-185 20-34 e e-19
¥/16° (E8010) 126210 22-32 520

The procedure qualificetion was conducted in sccordence with the requirements of the 20th Edition of API 1104, CFR Part 195 and Enbridge

Reviewd Approval: O 4, beane P EneG. — /

7z Dite: Sgpr [ ~2009

5nbﬁ¢9' Project Approval:

o Tt H O("n

"Conimsciors Name:

Conlracior's Acceptance: Date:
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Exit Interview
Enbridge Southern Lights Construction Inspection
September 10-11, 2009
Manhattan Terminal
Manbhattan, IL

Records Review Issues

1. On September 1, welder qualification records for Continental Fabrication were
reviewed. The continuity records for the welders did not show a six month weld
being radiographed as per 195 requirements. It is requested that Enbridge provide
PHMSA the welder qualification continuity records that show the six month welds
being radiographed.

2. Enbridge to provide the following information:

Post heat treatment information on hot bend assembly received from Continental
Fabrication, Bend Tec number 77461.

Field observation issues
Coating and jeeping issues

3. On September 10 and 11 it was observed that the jeeping crew was not removing all
foreign material (stickers in this case) from the pipe prior to jeeping on station piping.
In addition, it was noted that a sticker was coated over at a girth weld.

4. On September 11 it was observed that the girth weld area was not being blasted to a
white metal finish as required by Enbridge. In addition, parent pipe coating was not
being blasted to a ‘feathered’ edge to assure proper adhesion of the two part girth
weld coating. Over spray from the fabrication shop was also not being removed in
the area of the girth welds to be coated.

It is important the pipe be clean in order to properly detect coating holidays.

It is requested that Enbridge provide PHMSA follow up action regarding the
proper training of jeeping/coating inspectors so that proper jeeping and girth weld
preparation techniqures for coating application are implemented.

Other field issue

5. On September 10 it was observed that large pieces of gravel were being caught
between the protective pad and piping on pipe supports to be buried. See picture.
While some soil will collect between the pipe and the pad, large pieces of gravel as
shown could become point loads on the pipe after the pipe is buried, leading to
coating or pipe damage. It is requested the Enbridge provide PHMSA JSollow up
action on how to minimize large pieces of gravel lodging between the pipe and the
pad.

Thank you for your prompt attention to the issues listed.




CENTRAL REGION OFFICE
Daily Inspection Report
Project: Enbridge Southern Lights (20”) Date: 05_10_09
Location;: ~ Manhattan, IL Station/Survey or

Manhattan Station - records Breakout Tanks, Pumps and

Piping

Pipeline Marker:

Personnel Contacted; Title/Position:

Glen Jones Project Specialist

Kelly Harless Construction Manager
Kraig Erickson Tank Project Manager
Walter Ames Tank Inspector Chief
Jacob Weerts Mechanical Inspector
Dave Stafford Compliance

Josh Burchett Tank inspector

Gerald Fethke Quality Control Manager

Company/Affiliation:

Enbridge

Enbridge (contract)

Lake Superior Consulting
Enbridge (contract)
Enbridge (contract)
Enbridge

Enbridge (contract)
Matrix - tank contractor

Activities Observed/Performed:

1. Discussed tank welder qualification issues with Matrix. They
keep a continuity log certified by the welding foreman per the
ASME Section IX requirements. The welds in the continuity log
are not specifically designated as to being radiographed.

2. Reviewed weld log history for tank and station welding.

3. Enbridge to obtain post heat treatment information on Bend
Tec bend 77461 - two hot bends welded together at the fab shop
4. Observed jeeping operation on station piping.

5. Observed piping protection at buried pipe supports.

Results/Comments:

1. No issues at this time. Will continue to get input from
PHMSA staff as to whether tank welder must have the six month
weld radiographed or NDE'd per 195 requirements.

2. No issues

4. Personnel need to make sure all sure all stickers are removed
from the pipe prior to jeeping. Observed a sticker that was
coated over near a girth weld.

5. It was noted that large pieces of gravel were between the pipe
protective sleeve and the pipe. This gravel could become a point
load, damaging coating or the pipe once the pipe is buried if soil
preferentially sits on the outside of the protective pad and applies
pressure to the pad with gravel next to the pipe.

Summary:

1. Issue | - Will continue to get input from PHMSA staff as to whether tank welder must have the six month weld radiographed or NDE’d

per 195 requirements.
2. Issue 3 - Enbridge to provide hot bend information.

3. Issue 4 - Enbridge inspection to reinforce good coating practice.

4. Issue 5 - Enbridge to respond to PHMSA how gravel will be kept out of the protective pad on buried piping supports to minimize point

loading on the pipe.

Inspector(s): Carl Griffis




. CENTRAL REGION OFFICE
Daily Inspection Report
Project: Enbridge Southern Lights (20™) Date: 09_11_09
Location: ~ Manhattan, IL Station/Survey or
Manhattan Station - records Breakout Tanks, Pumps and Pipeline Marker:
Piping
Personnel Contacted: Title/Position: Company/Affiliation:
Kelly Harless Construction Manager Enbridge (contract)
Walter Ames Tank Inspector Chief Enbridge (contract)
Jacob Weerts Mechanical Inspector Enbridge (contract)
Dave Stratton Compliance Enbridge
Jack Marshon Coating inspector Enbridge (contract)
Mark Montpetit NDE Level II Calumet Testing tank NDE contractor
Mike Dempsey NDE Level 11 Shaw tank NDE contractor
Activities Observed/Performed: Results/Comments:

1. Reviewed welder qualifications and NDE technician
qualifications for pre-fabbed piping contractor Continental
Fabrications.

2. Reviewed film with Calumet Testing technician. He uses
shim penetrameters.

3. Reviewed film with Shaw technician. One shot was too dark
- density was 4.1. Enbridge spec is 2.5 to 4.0

4. Observed crew blasting girth welds in preparation for coating,

1. NDE qualifications ok. Welder qualifications do not show 6
month continuity.

2. No issues

3. Shaw to reshoot film that was too dark.

4. Noted that blasting was not adequately removing damaged
coating due to weld splatter and pipe cut. Also overspray from

pre-fabrication coating was also not being adequately removed in
the area of girth welds.

Summary:

1. Enbridge to provide a list of qualified welders from the fabrication shop,

2. Shaw to reshoot weld with radiograph too dark.
3. Enbridge inspection to ensure that girth welds are adequately blas

along with a complete continuity record of weld qualifications.

ted so that all damaged coating is removed prior to coating.

Inspector(s): Carl Griffis




Below are items that where identified and discussed during the Spread 6 inspection September 8-

10, 2009

1.

Two part coating applications at the hwy 5 river crossing bore pipe was noticed
having icicles nearly an inch long on the bottom, droops and sags along with in some
large areas coating that was over 80 mils thick. The application was not uniform as
required by the construction specs. The coating was filled with pinholes (small
bubbles) along with larger bubbles the size of a small finger nail. The jeeping of
these coated girth welds was not observed, but it would seem to be difficult with the
icicles on the bottom. Note: The two part was mixed with a wooden stir stick and
installed in one application with no accelerated heating.

At the Superior terminal the coating on the girth welds where reviewed. Pin holes and
bubbles where noticed. One girth weld was jeeped and needed repair with the two
part. The repair was not mixed thoroughly and dark blue and white streaks where
observed in the application. The spec requires a thorough mixing of the two part..
Note: The two part was mixed with a paint stirring mixer with a drill and the repair was
by hand.

The welding cap height was a continual issue. The cap height was noticed to exceed
the maximum allowed in several areas. The WP 140 allows an 1/8” cap while the
construction spec allows for a different cap height. Inspectors where not familiar with
what the maximum height requirements and where not guided with what to do if they
where found to be out of spec. The tools they have where not easily used to
determine cap heights.

The location for taking of welding voltage readings was randomly done. When this is
done the recorded voltage has varying voltage drops and is not consistent. White
tape was applied at 20’ to provide a consistent reading.

The welding procedure WP140 as used in the field was not the same as what was
used during qualification (according to several personal in the field). The Field
procedure WP140 has 140 amp minimum for several of the passes. Several
personal remember the procedure having lower amp minimums during qualification.
Itis also noted that the 140 amps was not being met regularly as observed in the
field.

In some girth welds near the Wrenshall MN crossing, welders where adding an extra
stripper cap in small areas as if they where repairing pinholes or just adding more
cap where it was needed. There is no guidance on what to do when this is found if
anything. Some inspectors after discussion decided the these will not be allowed and
if the cap needs additional reinforcement that it will receive a full cap.




Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, WI)

Report Number: 1

Date of Report: September 8, 2009

Preparer: Jeff Wiklund

Audit Reference(s): The responses contained in this report reference Audit Issues 1-6 found in the Audit
Issue Summary email received from Brian Pierzina on August 29, 2009.

Audit Issues / Resolution:

1.829

2.829

3.829

Welders qualified outside the parameters of the procedure specification — Two welders had
repair weld qualifications that were out of the specifications, and one welder had a branch weld
qualification that was outside the specification. These were going to be re-done, however it is
important that the inspectors ensure that qualification welds are completed within the
parameters of the procedure specification. Please communicate the results of any remedial
actions to PHMSA/MNOPS.

A directive from Jim Crawford was issued to each spread reviewing the documentation required
for the qualification of welders. This documentation has been provided to all personnel
involved with the qualification of welders. Please see Jim Crawford’s September 8, 2009 letter
and Attachments A and B, thereto.

Identical values for amperage, voltage, and travel speed were indicated on the repair weld
qualification records on Spread 2. The field notes were not available at the time of the audit to
determine if these were actual measured values. This needs to be looked into, and the results
communicated to PHMSA/MNOPS.

There was a clerical error transcribing from the field notes to the Weld Procedure Sheets. This
error has been reviewed and corrected. Please see Attachment - A, to Jim Crawford’s
September 8, 2009 letter, regarding the weld qualification procedure sent to all spread
management.

The repair weld qualification tests require a repair from both the top and bottom quadrants of
the pipe. While this appeared to be done in all cases, on all spreads, there was inconsistency
between the spreads on how this was being documented. Some spreads only had
documentation of one test on the welder qualification forms. It is assumed that Enbridge’s
intention is to document the results for each quadrant. The information should be available
from the field notes and the x-rays. Please communicate the resolution of this issue to
PHMSA/MNOPS.

A directive from Jim Crawford was issued to each spread reviewing what documentation was

required for the qualification of welders. This documentation has been communicated to all




4.829

5.829

6.829

personnel involved with the qualification of welders. Please see Attachment - A to Jim
Crawford’s September 8, 2009 letter.

There were additional documentation inconsistencies between spreads related to welder
qualifications. Documentation ranged from high and low ranges for amperage, voltage, and
travel speed for each pass of each qualification test, including rod type and diameter for each
pass, to single values of amperage, voltage and travel speed, with no indication of the rod type
and diameter. Please indicate the expectations for welder qualification records associated
with these welding parameters.

A directive from Jim Crawford was issued to each spread reviewing what documentation was
required for the qualification of welders. This documentation has been communicated to all
personnel involved with the qualification of welders. Please see Attachment - A to Jim

Crawford’s September 8, 2009 letter.

Coating repairs to two part epoxy were allowed to be made using patch sticks, and this is
allowed by the Enbridge specifications. It has been stated however, that the preference is that
these repairs be made using two part epoxy. Please indicate the circumstances under which
repairs to two part epoxy coating are expected to be made using two part epoxy, and those
which other methods such as patch sticks are expected.

A directive from Jim Crawford was issued to each spread indicating the circumstances under
which coating repairs are expected to be made using two part epoxy, and those which other
methods such as patch sticks are appropriate. This documentation will be provided to all
personnel involved with coating application. Please see Attachment - B to Jim Crawford’s

September 8, 2009 letter.

Enbridge has stated efforts were being made to ensure welds were not exhibiting the effects of
delayed hydrogen cracking through a program of 24 hour delayed non-destructive testing. This
was not done for the road bore pipe at County Road 62. It was also stated at Spread 2 that the
program was going to be implemented for 20% of the mainline welds. Please provide further
specifics associated with Enbridge’s plan related to NDT and delayed hydrogen cracking.
Enbridge plans to implement a program of delayed radiographic inspection on all manual
welding. Approximately 20% of all manual welds on each spread will undergo next-day delayed
radiographic inspection. This will provide a comparison of defect rates found immediately after

weld completion to defect rates found with next-day radiography.

Reviewed/Approved by _~

(initials)




Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, W)

Report Number: 2
Date of Report: September 16, 2009
Preparer: Jeff Wiklund

Audit Reference(s): The responses contained in this report reference Audit Issues found in the following
PHMSA and MNOPS Audits. These issues are based on audits that occurred from September 1-3 on
spreads 1,2,4, 5 and 6. Audit points were communicated to Dave Hoffman in the following emails:

* email received from Darren Lemmerman (PHMSA)on September 4, 2009
e email received from Rick Gulstad (PHMSA)on September 6, 2009
* email received from Elizabeth Skalnek (MNOPS) on September 8, 2009

Please note that audit communications and observations by both PHMSA and MNOPS are also included
in this report but are prefaced by (C/0).

Audit Issues (from Tracking Spreadsheet) / Resolution:

7.903 During the first day (Tuesday September 1) it was noticed that there was a lack of familiarity
with the Unified Construction Specifications with the inspectors. A meeting was held on
Wednesday morning to address this.

Completed. Please note that this meeting was also followed up on with a formal training
session on 9/3/09 to further discuss inspector responsibilities in regard to both specifications
and documentation.

8.903 | (C/O) The automatic welding just kicked off on Wednesday September 2 and they where doing
well. It was noticed that the weld cap at 6:00 (‘o clock position)was being cut short. There
was a 1 to 3 inch area where the weld cap was not full height, however it does pass the API
1104 visual. The Michaels welding foreman said this will be improved upon.

Completed.

9.903 The WP 140 welding procedure requires stripper passes and a cap on .600 (inch) wall pipe or
thicker. | had asked for clarity for consistency sake on when or if stripper caps can be used on
pipe wall less than .600 (inches). The procedure appears to allow a 3 cap pass on thinner wall,
please confirm.

The WP140 Weld Data Sheet has been revised to allow a 3 bead strip cap on .500 inch wall and

heavier pipe.




10.903

11.903

12.903

13.903

14.903

Welding inspectors are required to take voltage readings during the welding process. Since it
is well known that voltage drops occur in the welding leads which are dependent on length
and gauge, a consistent reading technique should be used. It was suggested by Alberta Clipper
personal that they would ask Michels if they could take readings 20 feet back from the
welder’s stinger and mark location with tape. If this was agreed to by Michaels all welding
inspectors would take the readings at the same location.

When taking voltage and amperage readings, the amperage reading may be taken anywhere
along the lead. However, the voltage reading should be taken as near to the electrode as
practical. Consistency can be facilitated by placing a small hole in the lead and then covering it

with visible tape so the hole can be readily located for each reading.

(C/0) The stick weld cap heights are limited to 4.5 mm'’s (after adding 1 mm for thicker wall
pipe) according to the Unified Construction Specifications, some cap areas exceeded this
maximum and where subsequently sanded (grinded) down to be within spec.

Enbridge Specifications for Pipeline Construction — Pipeline Welding Specification allow the

repair of any weld that does not meet code or workmanship standards.

(C/0) One arc burn was identified and the weld was cutout. The Unified Construction
Specifications allows for repairs however spread 2 is requiring that all arc burns on pipe be
cutout. This same weld that incurred an arc burn also appeared to not have the minimum 50%
root pass completed before the external clamp was removed. These issues where discussed in
the morning of Wednesday September 2 with all welding inspectors.

Completed.

The Unified Construction Specifications do not address the securing of welding grounds to the
pipe during welding processes. It was discussed that they will begin doing this as a standard
practice.

Section 4.11 of Appendix A to the Specification for Pipeline Construction — Pipeline Welding
Specification (US-2009) states that “Grounding devices shall be securely fastened to ensure
freedom from arcing during welding and shall be designed such that the grounding location is
inside the joint bevel.

Operator Qualifications, 6 individuals from the Environmental gang where reviewed for 0Q
and all six were qualified per records. This method of auditing was successful, however it is
still unclear what methodology is used to determine who needs qualifications. Do all operators
need OQ, do all excavators need OQ, do Foreman need 0Q, are there specific union titles or
contractor titles that can be used as filters to determine this? Please provide a repeatable
filter process supported by documentation that will allow an Office audit, which will provide a
level of certainty that the required people are 0Q'd.

The OQ program was developed in coordination with all contractors to ensure that persons
working on the project in a capacity or task that had potential to affect the operation or
integrity of the existing operating pipelines were Operator Qualified. Filtering is done through
review of people’s job tasks in relation to covered tasks. Certain crews (e.g.,
trucking/maintenance, stringing, bending, firing-line) not performing covered tasks are
excluded from the OQ process. Persons working on crews that may fall under a covered task
are interviewed to determine what their tasks will be. If a determination is made that a




15.903

16.903

17.903

18.903

19.903

20.903

person will be performing a covered task, they are Operator Qualified for the work to be
conducted. During project on-boarding, OQ training offices have been staffed at each of the
six construction sites by KCl Consulting . Records of Operator Qualifications are provided by
KCI to the contractors and Enbridge on a daily basis to ensure up-to-date tracking of qualified
individuals.

(€/0) Welder qualifications were witnessed for SMAW and automatic welding. Welder
qualification documentation was reviewed mainly for SMAW. The documentation appeared to
be adequate to ensure that welders were welding within the constraints of the welding
procedures such as volts, amps, and travel speed.

Completed. Please also note that this was addressed in Appendix A of Regulatory Audit

Compliance Report submitted to PHMSA/MNOPS on 9/8/09.

(€/0) Radiographic film was reviewed with Chris Leslie, Level Il NDE technician and several
other Level Il technicians for welder qualifications, HDD section girth welds and road bores. In
addition radiographic interpreter qualifications and procedures were reviewed. No repair
areas were identified during the week.

Completed. Please also note that this was addressed in Regulatory Audit Compliance Report

audit issue # 6.829 submitted to PHMSA/MNOPS on 9/8/09.

(C/0) Automatic welder qualifications were witnessed along with the ultrasonic testing of the
welds. A comment was made to ensure that the ground clamp is secured to prevent arcing as
arc burns are not allowed to be repaired per the construction specifications. Also a gauss
meter was available to check the magnetism of the pipe.

See above #13.903.

(C/0) Operator qualification paperwork was reviewed for the contractor for those covered
tasks being performed per the NCCER data available. The documentation appeared to be well
organized.

Completed. Iinformation was provided by Operations Compliance while on-site.

A joint of pipe for a HDD section was examined and had damage to the bevels due to lifting
with hooks.
Based on a conversation with the Enbridge representative accompanying the PHMSA auditor,

the use of hooks to lift a section of pipe was not witnessed. What was witnessed was damage
to bevels. Enbridge procedures strive to ensure safety and minimize the potential for pipe
damage. Enbridge construction management states that all lifting of pipe for storage,
transport and stringing will be accomplished using vacuum lifts or belts. Lower-in is
accomplished though use of cradles. Although we do not know the reason for the damage to
the bevels witnessed, a directive will be issued that pipe is not to be lifted by hooks.

Provide a copy of an Enbridge coating procedure that allows for thicker applications (beyond
40-50 mils) or; a QA/QC process that will keep the coating thickness within the limits in your
current procedures.

Please see Appendix A.




Reviewed/Approved by __

(initials)




Enbridge Pipelines (Lakehead) L.L.C. James Crawford

1320 Grand Avenue Director
Superior, WI 54880 Engineering & Construction (US)
www.enbridgepartners.com Major Projects
Tel 7153984516
Jim.Crawford @ enbridge.com

September 16, 2009

To: Marc DeVarennes Jack Olin Paul Eberth
Tony Madden Tommy Shiflett Avery Schott

Re: PHMSA Audit Issues 7-20 from September 3, 2009 Issue Summary Reports

Attached is a summary of PHMSA findings and their disposition based on the PHMSA
audit that occurred during the week of August 31 — September 4 on spreads 1,2 and 4,6.
In addition, the following immediate actions should be taken re: contractor/spread
personnel:

1. Communicate the revisions to WP-140 (WDS) and WP-144 (WDS).

2. Communicate that when welding inspectors are taking voltage readings, the
reading should be taken as near to the electrode as practical. Consistency can
be facilitated by placing a small hole in the lead and then covering it with visible
tape so the hole can be readily located for each reading. Amperage readings
may be taken anywhere along the lead.

3. Communicate that the welding inspector, acting as an Enbridge representative,
can allow the use of wedges to obtain line-up and spacing of the weld joint.

4. Communicate that hooks are NOT to be used to lift pipe sections.

5. Communicate the Technical Standards Bulletin (attached) that removes use of
the 3M Patch Stick in repairing pinholes for coatings applied according to C-210.

Please positively confirm with me when these actions are completed. | appreciate your
prompt attention to these matters.

Jim Crawford

ce: Dan Plume, Tom Hodge, Shaun Kavajecz, Dave Hoffman,
Jerrid Anderson, Randy Rice, Carter Saline




BUL-026-2009

Enbridge Pipelines Inc. & EN BRIDGE

10201 Jasper Avenue
P.O. Box 398
Edmonton, AB T5J 2J9
Canada
www.enbridge.com

Technical Standards Bulletin

Title: Removal of Use of Epoxy Patch Stick
Bulletin #: BUL-026-2009 Date: Sept. 11, 2009 File #:
Issued By: Kelly Marx, Technical Writer, Technical Standards

Approved By: Jim Huber, Manager, Engineering Services
This Change is Effective Immediately

In Reference To:

Painting Specification C-210 — Coating of Buried Steel with Rollable or Brushable
Coatings, Appendix | — Repair Materials

The requirements referenced in the above mentioned standards and specifications
are superceded by:

The use of a 3M 226P Epoxy Patch Stick for pinhole repairs in Appendix | of C-210 will be
removed from the specification and will no longer be used as a viable method for pinhole
repairs.

JUSTIFICATION:

For quality control of field applications, it is best practice to not use the 3M 226P Epoxy
Patch Sticks.

Please post this bulletin and file with any hardcopies of the above
referenced standards or specifications. The change will be incorporated
into the next revision.




Appendix A

FIELD COATING APPLICATIONS
ENBRIDGE SPECIFICATION C-210

Coating of Buried Steel with Rollable or Brushable Coatings

SCOPE:

An issue has been raised by regulatory inspectors regarding thickness application of 2 part
epoxy coatings on girth welds. The issue concerns the maximum allowable thickness of the
coating as Enbridge Specification C-210 does not address maximums.

SPECIFICATIONS:
Enbridge:

In accordance with Appendix | of this specification spreads 1, 2, 4, & 6 are using SP 2888 BRUSH
GRADE 2 part epoxy coatings as manufactured by Specialty Polymer Coatings, Inc. (SPC) on tie
in and drill pipe girth welds as the following table allows:

Approved Rollable / Brushable Coatings (Section 1.3):
System 1 Canusa — CPS HBE-95

System 2 Covalence — Powercrete F-1

System 3 Denso Protal 7000 Epoxy

System 4 Denso Protal 7200 Epoxy

System 5 Specialty Polymer Coatings SP-3888 Epoxy

System 6 Specialty Polymer Coatings SP-2888 R.G. Urethane Epoxy

The application method is specified as follows:

7.2 The coatings shall be rolled or brushed. APPLICATOR shall obtain preapproval
from the COMPANY if trowelling is selected as an application
technique. The material shall not be sprayed.

The specification spells out the coating thickness applications as follows:

7.4 The coating thickness shall be 0.64 mm (25 mils) nominal with an even
thickness distribution over the coating area (see 8.2.2.1). The minimum
coating thickness shall be 0.50 mm (20 mils). The APPLICATOR shall
measure and record coating thickness using a thickness gauge that is
acceptable to the COMPANY.

Section 8.0 of the specification speaks of Quality Control as follows:

8.2 Coating Thickness




Appendix A

8.2.1 The coating thickness may be measured during coating application
using a wet film thickness gauge.

8.2.2 After the coating has cured to a tack-free condition, the
APPLICATOR shall measure the coating thickness using magnetic
pull off or fixed probe gauges that are calibrated daily.

8.2.2.1 The APPLICATOR shall obtain readings at four
quadrants (1, 4, 7, 10 o’clock) circumferentially at each
girth weld. No more than two quadrants shall be below
the nominal. Other PARTS shall be measured so as to
obtain representative thickness data as determined by
the APPLICATOR.

Specialty Polymer Coatings, Inc.:

SPC’s specification does not specify a maximum coating thickness. The manufacturer’s
specification does state that “A maximum Dry Film Thickness (DFT) of 1.0 mm (40mils) can be
applied to a vertical surface in a single application. Higher builds are possible on horizontal
surfaces...”

During a telephone query by Enbridge personnel with SPC representatives, SPC stated that
there is no limit as to what maximum thickness can be as long as the coating is cured prior to
burial.

Summary:

Neither Enbridge’s C-210 Specification nor SPC’s specification specify a maximum coating
thickness regarding the application of brushable two-part epoxy coating.

As long as the coating is evenly applied and properly cured, maximum thickness of the coating
is not a factor involved in maintaining good coating application and resistance to corrosive
factors. The primary factor is the minimum thickness applications, which are specified in all
Enbridge specs.




Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, W)

Report Number: 5
Date of Report: October 9, 2009
Preparer: Jeff Wiklund

Audit Reference(s): The responses contained in this report reference Audit Issues found in the PHMSA
audit that occurred from September 23-25 on spreads 1-3. Audit points were communicated to Dave
Hoffman in the following emails:

e email received from Darren Lemmerman (PHMSA)on September 25, 2009

Please note that audit communications and observations by both PHMSA and MNOPS are also included
in this report but are prefaced by (C/0).

Audit Issues (from Tracking Soreadsheet) / Resolution:

32.925 | After reviewing the welding procedures and the PQR for WP-140 the following has been
noticed. The welding procedures are developed from the PQR’s. WP-140 contains parameters
that are outside of the PQR parameters. The root pass on the PQR is documented with a min
and max of 88 amps to 235 amps and the procedure throws out the highest 235 amp reading
and uses a max 175 amps, which is a little higher than the most common high amps recorded
on the PQR, but less than the max and raises the min to 90 amps from 88 amps. This provides
a nice welding procedure for the root pass with parameters that fail within the PQR. This is
true for passes 1 and 2. Pass 3 uses the maximum amps recorded in the PQR of 210 amps,
which is still within the PQR parameters. Passes 4 and 5 and the stripper pass have amp
ranges in the WP-140 that fall well outside of the PQR ranges. For the PQR the 3rd pass had a
max of 192 amps while the procedure allows 210 amps. For the PQR the 5th pass had a max
of 185 amps while the procedure allows 210 amps. For the PQR, the stripper pass had a max
of 184 amps while the procedure allows 210 amps. The WP-140 has not been qualified for
these amp ranges. The Weld Data Sheet Revision 2 had maximum amp ranges that fell within
the PQR. Revision 3 ignored the maximums and changed them all to 210 amps and Rev 3
lowered the minimums to provide weld ability, yet the lower amp allowances are still within
the PRQ parameters. Why are the welding procedures not within the parameters of the

PQR? What will Enbridge do for the welds that have been produced in production that have
fallen outside of the PQR parameters?

(1)The welding parameters shown on page 9 of the Welding Procedure Specification (WPS)
reflect the actual values recorded during the qualification of the procedure. The values
specified on page 1 of the WPS and subsequently on the Weld Data Sheet reflect those values




that Enbridge engineering has determined to be suitable for welding API 5L Grade X70 pipe
using cellulose electrodes. These values are based on the recorded values but have been
modified (rounded) to values which simplify the monitoring process by standardizing the
values according to electrode diameter.

AP| 1104 (20" Edition) Section 5.3 Procedure Specification requires that the WPS record the
electrical characteristics (amps, volts, travel speed) but does not list these values as being
essential for the requalification of a welding procedure. Consequently it is understood that
welding procedure specifications may include the amperage, voltage and travel speed which
represent the desired values to produce a sound weld capable of meeting the design and
mechanical property requirements of the welds being made.

33.925 | The procedure calls for a 3 pass cap for .500 wall pipe or an oscillating (weave) cap not to
exceed 3 electrode widths. There is no mention of a 2 pass cap in the procedure. See pics
above.

Please see AVO-AC-9008. This AVO addresses the October 1, 2009 revision of WP-140 Rev 4
and WPS 140 Rev 3, which allows either a two or three beaded cap on W.T. over 0.500”.

34.925 | (C/0) It was noticed on the 36” Mississippi River bore pipe for spread 3 while with MNOPS
that weld cap heights on a couple of welds exceeded the unified construction specifications.
It was also noticed that a couple welds had questionable workmanship and should have been
addressed with the visual inspection process.

AVO-AC-9006 was issued on September 29, 2009 and addresses weld cap height. Spread
Management have had meetings with the contractor and Inspection staff regarding the
importance of understanding and following project specifications/procedures for all
inspection areas. In addition, Boyd Haugrose has developed a supplemental training
addressing workmanship, specifications and procedures for both contractor and inspection
staff coating/welding personnel that has been/will be presented at each spread. We believe
our continued communication on these issues has yielded positive impacts on all aspects of
the project.

35.925 | (C/O) Excessive grinding of the long seams for automatic welding/ UT was noticed on Spread l
1. See 009.jpg

Seam grinding methods and criteria have been reviewed with the contractor and inspection
staff.

36.925 | (C/0O) On spread 1 the ROW was covered with construction garbage. This included wire

wheels, cigarette butts, skids buried randomly in the mud, chew cans, rags, welding wire and

so on. This obviously is not a code issue but reflects on the local land owners in a negative
light on Enbridge and the pipeline industry as a whole.

‘ The Inspector at the site had the worksite cleaned up. Maintaining a clean worksite/ROW is




37.925

the responsibility of both the crews and inspection staff. The contractor was counseled that
debris shall be cleaned up by the end of the day by each crew.

FBE Coating application has several issues that where noticed and is being actively reviewed
by Enbridge. This is occurring on about 1 in 10 joints.

a. While heating the pipe for application the coating is blistering and becoming disbanded
from the pipe. When the pipe is flocked the 3M powder FBE is bonding well to the steel
blasted pipe area with issues found at the transition and over lap areas. In the over lap area
there are undercuts, pin holes, bubbles and blister defects. The general cause is from heating
the DuPont factory coating for FBE application. How to address this and prevent this is still
being investigated. This has occurred on spread 1 and 3, 36 inch pipe and to a lesser extent
on the 20” pipe. Any area where blistering has occurred is disbanded from the pipe and
needs repair (see 027).

b. Spread 3 is using a method to cover some of these defect areas with a manual FBE
application method. They call it the “Ketchup bottle” application process. Where undercut,
bubbles and defects are found, and while the pipe is still hot they will manually spray FBE
powder in these areas. | am not sure if this is an approved technique by Enbridge but it seems
to work for the weld cap areas, however | have concerns about using it in areas where
feathering is poorly done or to cover disbanded factory coating areas and undercut. These
areas should be repaired to sound metal for proper coating adhesion. Areas where this
“repair” method is used in the transition area should be visually reviewed and repaired as
needed.

c. The coating transition is not being feather back in many locations as well as it should be.
This is even more important since it seems that there is a 1 cm area along the transition that
can have bonding issues with the factory DuPont FBE. | believe this is the cause of some of
the undercutting noticed in the FBE application. ‘With proper feathering these disbanded
areas can be identified and blasted away (see pic 024).

a and c. On Spread 1, the FBE application was ceased and coating was continued with 2 part
epoxy. On all spreads, areas of the FBE coating where blistering, undercuts, pin holes or
bubble defects occurred were identified and repaired. Additional steps to analyze and
correct coating issues have included:

e Contacting and having Bredero Shaw pipe coating representatives visit spreads 1 & 2
(9/25/09). Enbridge accompaniéd these representatives to the field to review surface
preparation and the application process/techniques. Discussion was focused on the
potential cause for some of the coating anomalies discovered.

e Instructing inspection staff in the steps to properly pre-heat the pipe prior to coating

e Instructing inspection staff to monitor sandblasting techniques with attention to
feathering and cut-back area

e Having inspectors continue to precisely monitor heat-ring parameters

Enbridge is continuing to monitor coating and share any “best practices” that evolve through
this review process.




| | b. Spread 3 has reviewed this with appropriate contractor and inspection staff and this

f

| | practice will not be used. All repairs will be made in accordance with coating specifications.
i i

38.925 In a couple of areas patch sticks have been used. Enbridge’s specification matches the factory
| application maximum of 1 square inch. As seen in 032.jpg this has been slightly exceeded. ‘

Please see AVO-AC-9009. This requirement is in accordance with the NACE standard.

| (Sec. 8.3.1) For repair of FBE using a patch/hot melt stick. The appropriate use of patch
| sticks has been communicated to contractor and inspection staff.

39.925 | (C/O) The two part applications on Spread 1 looked well done. ’ ;

.
Reviewed/Approved by~ - {

(initials)




Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, WI)

Report Number: 6
Date of Report: October 27, 2009
Preparer: Jeff Wiklund

Audit Reference(s): The responses contained in this report reference audit issues found in the MNOPS
audit that occurred from October 1-2, 2009 on spreads 3 and 5. These issues were communicated to
Dave Hoffman in the following email:

e email received from Darren Lemmerman on October 13, 2009 which contained the MNOPS
report prepared by Jonathan Wolfgram.

Please note that audit communications and observations by both PHMSA and MNOPS, when included in
this report, are prefaced by (C/0).

Audit Issues (from Tracking Spreadsheet) / Resolution:

40.1001 | Coating blistering of the FBE coating was noted on 36” pipe at the Mississippi River crossing
in Bemidji. The issues noted (blistering) were noted in a previous inspection.

FBE girth weld coating issues (i.e., blistering) at the transition and overlap areas continue to
be monitored and addressed by all spreads. Efforts to resolve these issues have included
continued consults with internal and external experts (e.g., Bredero Shaw ), evaluation of
various methods of coating preparation (e.g. heating and surface preparation) and inter-
spread communication of best practices to eliminate these anomalies.

41.1001 | It was noted that tape was left on the pipe during the welding and coating process. The tape
was left on the factory applied coating and the FBE was placed over the tape. It was
common to find tape lift on the pipe from the factory.

The issue of tape on the pipe was addressed in the September 30" communication (Issue #7)
from the Project Director to spread management. When Enbridge/MNOPS were in the field,
coating inspection staff and a jeeping crew both stated that tape was being taken off the
pipe. Given that the conversations with the jeeping crew and inspection staff occurred on
10/1, it is evident that spread management had communicated the 9/30 directive to remove
tape from the pipe. Based on conversations with spread management, all spreads are
removing tape from the pipe.

4
7 o~
’

Reviewed/Approved by "~ ,: /

/ (initials)




Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, Wi)

Report Number: 7
Date of Report: November 11, 2009
Preparer: Jeff Wiklund

Audit Reference(s): The responses contained in this report reference Audit Issues found in the October
19-23, 2009 PHMSA audit and the October 13-16, 2009 MNOPS audit. Audit points were
communicated to Dave Hoffman in the following emails:

® email received from Brian Pierzina (PHMSA)on October 26, 2009
* email received from Darren Lemmerman (PHMSA)on October 27,2009

Please note that audit communications and observations by PHMSA or MNOPS, when made, are
included in this report but are prefaced by (C/0).

Audit Issues (from Tracking Spreadsheet) / Resolution:

42.1026 | Improper patch stick coating repairs were observed at a lower-in operation at Station #
11854+23. The crew was observed melting the patch stick directly with a torch. Operations
improved once the crew was directed. Also, weld # 67-S4-ML-285-M-X appeared to have
excessive area repaired using patch stick, and also appeared charred due to excessive heat.
Photos taken — but impossible to determine the actual repaired area.

Jim Crawford’s November 10th communication to all spreads directed spread management
to discuss this with inspection staff/contractors to emphasize the need to follow
specifications in the use of patch sticks. The pipe where this issue was observed was jeeped
and there were no coating anomalies found in the areas of question.

43.1026 | Improper support of 36-inch concrete coated pipe near MP 1002. A section of double
jointed concrete coated pipe, with an uncompleted weld, was observed to be improperly
supported, such that one end was approximately 6 inches off the skids, with the only skids
providing support approximately 5 feet from the girth weld. Due to the weight of the pipe,
this creates a large bending moment on the uncompleted girth weld. When this was pointed
out, the pipe was re-supported. As the weld was not completed, no x-ray had been
performed yet. A request was made for the girth weld # and the status of the x-ray, but that
information has not been provided to date. In addition, a review of the specifications for
supporting the pipe indicate that the expectations are not clear, so this is an area that
should be clarified, to ensure that pipe is properly supported, and not contributing excessive
stress to the welds.

The girth weld number (67S4PPML115LX) was provided to PHMSA on 10/27/09. The NDE

results x-ray results show that a delayed shot was taken (on 10/22/09) and the weld was
good. An applied stress calculation was also done showing that undue stress was not




44.1026

45.1027

46.1027

applied to the weld. However, Jim Crawford’s November 10th communication to all spreads
directed spread management to discuss with inspection staff and contractors the proper use
of skids to support pipe.

36-inch cracking issues. It appears Spreads 3 and 4 have experienced similar cracking issues,
although the majority of cracks on Spread 4 occurred the weekend of October 10th, and the
majority of cracks on Spread 3 occurred the weekend of October 17th. A number of steps
have been taken to mitigate the problem, including better heat management techniques,
and eliminating use of the 8010 P+ welding rod. The vast majority of cracking is occurring at
or near the 6:00 position. Please provide (as soon as possible) weld logs for 36-inch welds
completed from October 10-12, and October 17-19 for Spreads 3 and 4 (Clearbrook to
Superior). Include the date the weld was started, the date the weld was completed, the
date of initial NDT, and the date of each subsequent NDT, as well as comments related to
the type and location of any defects that were identified. Please distinguish between welds
that were made using the 8010 P+ electrode, and those made using the 8010 G electrode.
Please also provide the results of metallurgical analyses when they are received.

Enbridge management, inspection staff and contractor staff have been actively analyzing
and monitoring the weld process to eliminate/mitigate the cracking issues. Crack sections
have been cutout and submitted to Ludwig Associates Ltd. for metallurgical analysis.

Additionally, an external expert (R. Huntley) was brought on site in mid-October to review
procedures and conduct awareness training for spread management, inspection and |

contractor staff. A number of procedural changes have been implemented including but not 5

limited to heat management approaches, brother-in-law welding, tenting, tightening pipe-
gang/firing line, and stress management at girth welds. Additionally, this project has added
crawlers to attain the highest practical level of delayed inspection. As additional information
is obtained from both internal and external analysis, it will be communicated to PHMSA.

Please note that a CD titled Exhibit 1 — Audit Point 44.1026 Weld and NDE Reports is being
sent to PHMSA. This contains weld logs and daily reports from weld and NDE inspection
staff for the period of October 10 — 20, 2009.

There is an apparent problem with cracks appearing in the bottom of the welds on the
welding on spread 2.

On October 5, 2009 NDT observed centerline indications on welds on Spread 2. Subsequent
investigation lead to the replacement of copper shoes and the backing plate on the internal
line up clamp. Increased vigilance has been placed on monitoring the condition of the
copper shoes and replacement(s) will be made when necessary.

We observed weld spatter and an unknown substance (melted) on pipe.

Jim Crawford’s November 10th communication to all spreads directed spread management
to discuss cleaning of the pipe with inspection staff/contractors to emphasize the need to
ensure the pipe is cleaned in accordance with specifications. The Specification for Pipeline




47.1027

Construction — Pipeline Welding Specification 8.8.8 states “The completed surface of the
weld shall be thoroughly power-brushed clean of all spatter and slag and the reinforcement
shall blend smoothly with the adjacent pipe surface.

During the machine applied coating, aka “flocking”, we observed inconsistently applied
coating and what can be best described as dimples. Because of the precipitation, one might
deduce that these observations were weather related. Also, the coating crew seemed to be
intent on checking the temp and as such we didn’t observe the previous “blistering”
problems in the factory applied coating.

All spreads have gone to great lengths to put heating and coating protection
procedures/processes (e.g., pre-heat, use of tents, etc.) into place to prevent coating
anomalies from occurring. However, this does not ensure that anomalies will not occur. The
significant number of variables that can affect coating application are constantly monitored
by each crew and considered throughout the day in both the pre-heat and coating process.
When an anomaly does occur, each crew follows specifications to repair the problem. As
observed, the crews are intent on monitoring the pre-heat process to reduce the potential
for blistering (which can occur during the heating process as moisture absorbed by the
coating is driven from that coating). Jeeping is done a minimum of two times to ensure the

integrity of the coating before it is lowered in.

Reviewed/Approved by




Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, WI)

Report Number: 9
Date of Report: January 4, 2010
Preparer: Jeff Wiklund

Audit Reference(s): The responses contained in this report reference audit issues found in the
PHMSA/MNOPS audit that occurred from December 14-17 on spreads 4 and 6. Audit points were
communicated to Jeff Wiklund in an email from Darren Lemmerman (PHMSA) on December 21, 2009.

Please note that audit communications and observations by both PHMSA and MNOPS are also included
in this report but are prefaced by (C/0).

Audit Issues (from Tracking Spreadsheet) / Resolution:

54.1214 | Heat management -

While observing the pipe gang and firing lines on spreads 4 and 6 it was identified that the
heat management requirements were not occurring consistently according to the
construction procedures. The procedures require a minimum temperature 250 degrees F
shall be maintained while performing welding. On spread 6 it was observed that the
preheating was adequate, however the inter-pass temperatures where not maintained by
all welders on the firing line. On several instances the temperatures where below 200
degrees F. On spread 4 the pipe gang was measuring the initial preheat while inter-pass
temperatures where falling and not measured during interim passes. The firing line
preheated the pipe prior to installing the line up clamp, however while completing the root
passes the pipe temperatures fell below the minimum with no heat maintenance. The
Foreman stated that it would be more detrimental to stop welding and maintain the heat
than it would to continue heating below the minimum

The recent communication from the Project Director (attached) directs spread management
to discuss with contractor and inspection staff the specifications for pre-heat and interpass
heating of pipe and the requirement to maintain heat during the welding process at a
minimum of 250 degrees. Crews and Inspectors have been asked to test heat more
frequently with temp sticks or other approved Enbridge methods such as with contact
thermometers. Pyrometers may additionally be used for informational purposes to gage the
rate of heat loss. We continue to look at additional ways to ensure adherence to the
specifications (e.g., positioning of the star assembly, modifying the star burner to deliver
increased heat, reheat after clamping, etc.). With respect to the foreman’s comment, spread
management has been assured by contractor management that all personnel understand
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56.1214

and will do their utmost to adhere to the specifications regarding preheat, interpass heat
and heat maintenance.

Jeeping equipment -

Just east of hwy 23 we observed some jeeping. The coating crew stated that they calibrated
the jeep to 1750 volts prior to us arriving on site. We asked if they would show us how it
was calibrated. The unit’s digital readout showed 1750 volts when the volt meter was used
it was showing 1100 volts. The jeeping unit was required to be turned up until the digital
display read 2700 volts, while the testing meter read 1750 volts. We did not have additional
equipment to see where the issue was. It is possible the jeeping voltage was being done
significantly lower than required.

The specific jeeping crew referred to in this issue had not started jeeping for the day.
Because neither the volt meter nor the jeep could be tested with a second volt meter, we
could not determine whether a problem existed in the jeep or the meter. Spread
management directed this crew to check their equipment and verify that both the volt
meter and jeep are functioning properly. Although practice has been for jeeping crews to
calibrate jeeps using a volt meter, we have directed crews to ensure the calibration is done
using a volt meter. In addition, we have directed inspectors to double check the calibration
with their volt meter.

Last, the result of a check (while on spread 6) in voltage differences using alternative
grounding methods (e.g., to pipe, using jeep tail and to side boom) showed only minor
differences of less than 100 volts. However, we have also recommended that the
calibration be based on the grounding method to be used by the jeeping crew.

Coating blisters and cracking-
A newly identified coating issue (by MNOPS or PHMSA) was noted. See picture above. The

coating is cracking and chipping from the parent FBE do to some unknown causes. It is
believed to be caused by inadequate heat sink into the metal prior to flocking the pipe
others have suggested that the lack of an anchor pattern in that area is to blame. | would
comment that there has never been an anchor pattern in that region and the chipping has
only been observed recently. For the limited observations we made it does not appear that
the disbonded FBE or cracks extend beyond the parent FBE surface.

In some locations blisters where identified and repaired. One joint was noted as having the
disbonded blistering and was not repaired. There are concerns that dishonded blistered
coating is being installed without being repaired.
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The issue noted in the first paragraph above was discussed with PHMSA on-site. As stated
above, the majority of these are hairline cracks that have occurred to the FBE applied over
parent pipe coating. Because they do not extend into the bare metal or sandblasted area,
there is no indication that FBE girth weld coatings have been compromised. PHMSA also
saw that all pipe continues to be pre-jeeped, areas of concern or anomalies are identified
and repairs have been made. In addition, all pipe continues to be jeeped again as lower-in
occurs to ensure the integrity of the coating.

As stated in this audit point, what appears to have been blisters on girth welds were all
repaired with the exception of one location. The anomaly in this location was about the size
of a dime and no determination was made if this blister area was disbonded. To help ensure
that all blistering is found and necessary repairs made, the contractor coating crews, coating
inspection staff as well as the jeeping crews and inspectors will be re-educated on

| indentifying and repairing blisters.

(C/0) Delayed cracking documentation-
While reviewing x-rays of cracked welds it was noticed that the documentation process for

determining if an x-ray is to be considered delayed or not is difficult. When x-rays are taken
the following day after weld completion it is not noted that these are delayed shots. In
some instances when a weld is cut out for a crack the delayed notation “X” is replaced with
a cut-out notation “N”. These are only issues when trying to determine the validity and
benefit of delayed NDT.

The overwhelming majority of welds that are delayed shots are identifiable on the Weld
History Report. These xrays are identified by an “X” in the weld number and each has the
date of acceptance. Although it appeared that delayed xrays on these cracked welds were
difficult to track, we did not review all the documentation available as the focus was to
review film. Enbridge will review this area to see if there is an opportunity to improve
documentation. As noted by PHMSA and MNOPS, this is a new process that significantly
exceeds what has been done by the industry in the past. Enbridge appreciates suggestions
to improve the information/data that could benefit this study and will continue to review
our process and determine if there are ways to improve the process.

Grinding back of the long seems-
While observing the pipe gang SW of Cloquet it was observed that the engineered cuts

where not getting the long seam ground back. The construction procedures require a 2 inch
minimum grind back.

This was identified in a prior audit point and communicated to both inspection staff and
the contractor that seams require a % inch minimum grind back. Spread management




1 brought this up at the Thursday (12/17/09) morning meeting with contractor and ;
‘ inspection staff. In addition, Project management has asked that this issue be addressed

i in an AVO with additional review at the morning contractor meeting.
|

Reviewed/Approved by
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Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, WI)

Report Number: 10
Date of Report: January 25, 2010
Preparer: Jeff Wiklund

Audit Reference(s): The responses contained in this report reference Audit Issues/Comments found in
the January 4-7 PHMSA audit and January 13, 2010 PHMSA/MNOPS audit. Audit points and
comments were communicated to Jeff Wiklund in emails from Darren Lemmerman dated January 8"
and January 14™.

Please note that audit communications and observations by PHMSA or MNOPS, when made, are
included in this report but are prefaced by (C/0).

Audit Issues (from Tracking Spreadsheet) / Resolution:

59.0104 | Heat Management - While observing the pipe gang and firing lines on spreads 4 and 6 it was
identified that the heat management requirements were significantly improved since the
December 14-17 inspection. On Monday January 4th on spread 4 observations found all of
the pipe gang and all but 1 welder on the firing line were maintaining the 250 F minimum
heat requirements. On Thursday January 7 on spread 6 observations found all but one
welder was maintaining the 250 F minimum requirement. Those welders found using the
250 F temp sticks where having difficulty with maintaining the min. temp. Welders using
300 F temp sticks did not appear to be having trouble staying above the minimum
requirements. It was discussed that all welders should only be using the 300 F temp sticks.
While the pipe gang was setting up for the first weld on a new segment, a new hand placed
the ground on the end on the pipe and in doing so the end cap was removed. The strong
parallel winds and the below zero temps made it very difficult to weld more than % a rod
before the pipe was too cold to weld. This field observation was brought forward to the
welding foreman and the pipe end cap was installed. After installation the minimum
preheat temps where maintained for several rods before additional heat was needed.

Prior to this audit, spread management discussed the use of temp sticks with both the

contractor and inspectors. Contractor crews were asked to use 300 degree temp sticks to
manage heat. Inspectors have both 250 degree and 300 degree temp sticks. The 300
degree temp sticks are used similar to contractor crews and the 250 degree stick is used for
verification that the weld was done according to specification.

During both welding and coating, contractor crews and inspection staff have been asked to
verify that end caps are in place to facilitate heat maintenance.

60.0104 | Jeeping Equipment - On Monday January 4™ on spread 4 observations where noted that
a jeeping hand was using a rigid 80 grit grinding wheel to remove coating on the pipe
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for the grounding magnet. His use of this removed steel from the pipe wall and the
area was buffed and UT tested for remaining wall thickness.

The UT test showed that the metal in this location was sufficient. Although this method of
grounding is appropriate, the contractor and inspection staff have been directed to make
sure that the angle the grinder is positioned such that it just removes enough coating to
allow for grounding of the jeeping equipment.

Coating (dimples, blisters and cracking) - This issue continues to be a problem area.
Observations on spread 4 and 6 found disbonded blister dimples on the pipe in an area that
had been prepped for final jeeping and lowering in. The majority of these blister dimples
where noted as having fine cracks in the coating. A couple where destructively tested in the
field and found disbonded from the carrier pipe. Another blister dimple crack was tested to
see if it would jeep. The current procedure calls for 1400 to 1700 volts for testing. The
contractor is using up to 2300 volts while pre-jeeping. The cracks would not jeep at these
settings. Our testing showed that one pin sized spot on the 8 inch coating crack would jeep
at 2500 volts when the spring was forced it the blister dimple, but only in one spot. When
the voltage was increased to 3000 volts approximately 4 inches of the crack would jeep.
With current procedures jeeping is ineffective for identifying these defects. A more
stringent visual inspection program needs to be implemented, jeeping alone will not identify
the blister dimples or coating cracks in the transition area. It was agreed that all remaining
pipe that is above ground would get a more stringent visual inspection. During this
inspection the amount of pipe and the number and type of defects found would be recorded
and a copy of those finding provided to PHMSA. All findings would be repaired according to
the procedures. It was agreed that all inspectors will be trained to identify these defect types
and that they will be repaired.

Formal discussions with inspection staff on spreads 4/6 regarding the importance of visual
identification along with added training to identify/repair these anomalies were completed.
In approximately 4 miles of pipe that was reviewed, 6 or 7 anomalies were found by
PHMSA/spread management. These anomalies were repaired in accordance with
specifications. Inspection staff have also conducted a thorough visual review of all coated

pipe west of I-35 and west of Highway 210 and made required repairs. Because these |
anomalies may not be found in the jeeping process, spread management has implemented a |

concerted visual review effort to identify and repair them prior to or during the pre-jeep
process. This effort includes having inspection staff walk the line and visually inspect all girth

welds with a focus on finding any indication of these anomalies. In addition, jeeping crews |

have been trained to identify, mark and repair these anomalies in accordance with

specifications as they clean the pipe prior to pre-jeep. Inspection staff and jeeping crews will |

continue to monitor and look for any indication of these anomalies during both the pre-jeep |

and final jeeping process.

In addition to the instruction provided at morning contractor/inspection meetings on all |




62.0104
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spreads regarding the need for careful visual inspection of coating and review of coating
repair procedures, an additional formal training and process for assessing hairline anomalies
as well as fisheyes/blisters was conducted on 1/18-20 on all spreads.

Other coating issues - On spread 6 a newly identified issue was noted. The coating crew was
repairing defective areas by cutting the defect with a sharp knife, while the FBE coating was
still hot and pliable. The coating was then peeled from the pipe. In several instances a
bottle containing FBE powder was manually applied over the removed coating area. Neither
the preparation of the repair nor the temperature was appropriate for this activity. The
inspector was interviewed and he stated that a stop to this practice occurred the same day
that he noticed it. Another section 981 was removed with this technique and repaired with
2 part epoxy. The area was not prepped properly and the 2 part did not cover the entire
exposed metal pipe surface. A visual inspection of this repair was not performed. According
to the coating inspector the bare metal most likely would not have jeeped because of the
coating irregularities and thickness. On Spread 4, 2 joints where found on Brandon Road
with visual defects present after pre-jeeping. One had the entire area of the girth weld
covered with circumferential cracks in the new FBE. The other had a large defect with bare
steel exposed about the size of a quarter. The procedures Section €310 6.6 calls for
feathering the FBE coating back 1 to 2 inches and all sharp edges for the factory coating is to
be removed in addition to any loose or disbonded coating. There is some improvement;
however additional training still needs to be done with the sandblasters in this area.
Sandblasting to sound coating is critical for quality coating applications. According to C210
holidays > 25 square inches requires sandblasting. This did not occur on the above
mentioned 981 girth weld. If | read this section correctly it also requires a 1.5 inch radially
feathered area around the holiday and a 1 inch over lap of the coating. This will create a
visible .5 inch radial area around the new coating where the gloss of the base coating has
been removed.

The coating issues referred to in this audit point have been repaired in accordance with
specifications. The majority of these coating issues related to a practice that was stopped
the same day it started. Spread management has discussed with contractor and inspection
staff the specifications relating to repair of coating anomalies, as well as the proper
sandblasting requirements to be used for coating repair. The meetings with contractor and
inspection staff also included discussion regarding the need for careful visual inspection. A
project directive was issued to review coating repair and sandblasting technique for both

| FBE application and coating repairs.

Welding Ground - While observing the a tie in crew east of hwy 73 on spread 4 it was noted
that the welding ground was not in the grove of the joint during welding. While the welding
was occurring an arc was noted at the base of the ground and pipe surface. Closer review
found an arc burn in the pipe wall about % from the grove. The welding inspector was not
concerned since he believed the arc burn would be covered by the weld cap. The arc burn

{
i
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the integrity of the weld was verified in the NDE review.

| ground in the proper place or may use the weight of the leads draped over both sides of the
| pipe to secure the grounding device in the joint bevel. A combination of these approaches

| Inspection staff and crews have been directed that it is essential that the grounding device

was buffed out and no close observation was made by the welding inspector to assure that it
was covered by the cap.

Although regulatory and spread management personnel left this site prior to completion of
the weld, spread management contacted this inspector to discuss this situation. The weld
inspector did verify that the cap covered the area where the arc burn occurred. Additionally, |

Securing Ground Straps - While observing the tie-in crews on spread 4 it was noted that the
welding grounds were not consistently being secured to the pipe.

Tie in crews use a variety of means to ensure that the ground is secured to the pipe. In most
instances, a bungee cord or strap is used while in others, the welder’s helper holds the

may be used in a tie-in as a helper holds the ground in the joint bevel while the first rods are
burned and then moves the ground to the top of the pipe for remainder of the pass.

be secured and placed inside the joint bevel.

65.0113 |

Surface preparation is key to providing a sound application to field applied coatings. The
Unified Construction Specification 6.6 requires the mill applied coating to be sand blasted to
a point where all disbonded coating has been removed. In addition it requires the coating to
be feathered back 1 to 2 inches. When the coating is feathered back properly it is possible
for the blaster to notice the disbonded areas. When the coatings edge is thin enough the
edges of the coating will move freely or “flap” when disbonded. Additional blasting to sound
coating is required. When FBE is required to be manually applied at the coating transition
areas, it is a sign of a poorly blasted transition area. The first location we observed had
significantly more manually applied FBE than the second location. The sandblasters should
be reminded of these expectations.

{

Project directive #10 included the requirement to review coating sandblasting specifications
with coating crew and inspection personnel. Because weld heat maintenance during cold ‘
weather has greater potential to damage parent coating, coating personnel will be alerted to |

| these impacts and the potential need to expand the area of sandblast during the winter.




66.0113 | According to the Unified Construction Specification the coating inspectors are assigned
several tasks. Some tasks that were noticed to need attention include collection of spent
abrasive materials, the marking of holidays when identified and a thorough visual inspection
for coating problems. Spent abrasive materials were noticed under all sandblasted girth
welds at both locations. Several holiday repairs where identified. None of the locations we
observed had the required markings. The coating inspectors are to visually inspect coating
applications to assure they are free of problems. As with welding, the visual inspection must
pass before other inspection equipment is used. If the coating fails visual inspection the
visual repairs should be completed prior to jeeping the joint. One blister dimple was noted
on this inspection. The defect was disbonded from the pipe yet had a sound enough surface
and passed the jeeping inspection. It was not identified by the coating inspectors or jeeping
crews for repair. Inspectors need to be reminded to identify visual defects and have them
repaired prior to jeeping. The visual and jeeping tools are designed to complement each
other and both stand alone.

Throughout this project, in accordance with environmental requirements, coating crews on
all spreads have used tarps under the joint and other means to collect sandblast residue and
abrasive materials. Two areas that required repair on a section of pipe were not marked in
accordance with the Specification for Pipeline Construction, Coating, C-310, 8.3.3. The need
for holidays to be plainly marked immediately after detection was discussed the next
morning at Spread 3 and 5 inspector meetings . In addition, the need for marking pipe
holidays according to this specification has been communicated in the recent Hairline

| Anomaly (HA)training of contractor and coating inspection staff conducted on all spreads.

| The recent HA training highlighted the need for visual inspection to find HA as well as
blisters/fisheyes .

67.0113 | FBE coating is an extremely tough and durable coating when properly applied. This coating
when under-cured will form cracks ranging in size from hairline cracks at the surface to
deeper cracks which reach to the steel substrate. Under-curing occurs when the coating

i cools too quickly after application. It was noted at the second location that several joints had
{ hair line cracks on the south side of the pipe (working side) and mainly on the upstream side
of the girth weld. No cracking was identified on the north side. The coating inspectors
commented that there were strong south winds during the application in the area of the
noted hairline cracks. The manufacture requires a specific temperature range to be
maintained for proper curing. This is difficult to monitor under field conditions so when the
visual consequences are observed these areas should be repaired. There was discussion
with Enbridge’s Pipeline Integrity group to determine if these are detrimental. They are
looking into this. Depending to those findings, Enbridge will need to train inspectors on how
to tell the difference from a detrimental cracks versus a cosmetic crack and to provide the
procedures of acceptance to PHMSA.

Attached as Appendix A is a report on the HA found while on the ROW. This is the only
instance where HA were found within the sandblasted area of a joint. Appendix B contains
the procedures recommended by Enbridge Integrity Management to be followed for




assessing HA within the sandblasted area of a joint. Based on this information as well as g
| discussions with PHMSA and MNOPS while on the ROW, Enbridge developed a training '
’ presentation that was provided to all spreads by Jeff Wiklund and Spread Management on
January 18-20. Handout materials were also provided to inspection and contractor staff. ’
The training and handout materials were communicated to PHMSA on January 19, 2010. I
| Discussion and review of these HA procedures was also conducted in the field with three ’
coating crews and inspection staff.
i E—— S -
|
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Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, W)

Report Number: 11
Date of Report: February 12, 2010
Preparer: Jleff Wiklund

Audit Reference(s): The responses contained in this report reference Audit Issues/Comments found in
the January 25-29 PHMSA audit. Audit points and comments were communicated to Jeff Wiklund in
emails from Darren Lemmerman dated February 1%

Please note that audit communications and observations by PHMSA or MNOPS, when made, are
included in this report but are prefaced by (C/0).

Audit Issues (from Tracking Spreadsheet] / Resolution:

68.0125 | Heat Management - While observing the pipe gang on spread 5 near Forest RD 2127, it was
identified that the heat management requirements were not occurring consistently
according to the construction procedures. The procedures require a minimum temperature
250 degrees F shall be maintained while performing welding. It was noted that welders and
their helpers who were using the 300 degree tempilsticks were doing significantly better
than those using 250 degree tempilsticks. It was stated by the welding inspector that the
coating crew had concerns that the welding crews were over heating the coating and
damaging it. This was not the first time we heard this comment. A tie in crew was observed
east of Cass Lake performing a 30” tie-in. It appeared that they were performing adequate
heat management. They were using 250 degree tempilsticks. The work was being
performed in a deep trench and the inspector stated that he was not that limber any more
to enter the trench for direct observation of the weld. It was also our understanding that all
welders were to use the 300 degree tempilsticks for heat management.

Contractor welding crews were asked to use 300 degree tempilsticks to help ensure proper
heat management. This audit observation was brought to the attention of the Sr. Weld
Inspector who immediately communicated to both inspection staff and contractor that 300
degree temp sticks were to be used. This was reiterated the next day with inspection staff
and contractor staff at morning meetings. Although spread management has asked welding
inspection and contractor staff to be mindful of the issue of burned coating and to monitor
this in an effort to minimize it, they have emphasized the fact that no welding should take

place unless the minimum inter-pass temperature of 250 degrees is maintained.

69.0125 | Coating/Jeeping - jeeping crews were observed working on the 36” pipe. About a half mile
of pipe was walked and it was noted that several visual defects were missed during the
jeeping process. These included two locations consisting of blisters, about 5 locations where
the flocking ring damaged the coating by being set down on the transition area while still hot




70.0125

71.0125 |

‘ provided last week during the inspection. PHMSA will update you on the findings of any
| testing performed on the pipe segment.

|

' ¢/o

and improperly repaired, an area that was feathered for repair with no coating applied and a
repair that did not cover the entire coating defect. The jeeping crew should be commended
for finding a defect that existed in the coating and pipe metal surface near weld number
1471. The pipe had a surface anomaly that was inspected for pipe integrity, which could
have been just covered up. Jeff W updated me on this location and stated that the defect
was fairly shallow. Additional questions on this defect are as follows; How was the depth of
the defect measured? Was this defect buffed out? Was the remaining wall thickness
measured?

Required repairs were made to the areas identified in this audit. A cam gauge was used to
measure the surface anomaly which, when buffed out by the weld inspector, was about 5
mils deep with no impairment to the .406 wall pipe. Due to the minimal depth, x-ray was
not required to measure remaining wall thickness.

Delayed Cracking Documentation - Brian Pierzina asked for information on cracks found with
the delayed x-ray inspections. Jeff W provided a verbal summary of this. We would also like
copies of the weld cutout logs for the entire Alberta Clipper project for all spreads.

Electronic copies of the Weld Cutout Logs for the entire project will be provided to PHMSA. ;

Brian Pierzina asked for a section of pipe containing factory Dupont coating. This was

.

7
Reviewed/Approved by~~~ C/
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CENTRAL REGION OFFICE
Daily Inspection Report

Project: Enbridge Southern Lights (20”)

Date: 09_04_09

Location;  Morris, IL

Station/Survey or

Manhattan to Streator 20” line Pipeline Marker:
Personnel Contacted: Title/Position: Company/Affiliation:
Carter Saline Construction Manager Enbridge (contract)
Dave Stafford Compliance Enbridge
RJHammer Sr. Welding Inspector contract
Ernie Hanus PHMSA records coordinator Enbridge (contract)
Matt Ruskowsky Chief inspector Contract
Josh Schults Engineer Enbridge (contract)
Randy Rice (phone conferenced in) Manager Pipeline Design & Construction  Enbridge
Activities Observed/Performed: Results/Comments:

Held exit interview. See separate document

Summary:

Inspector(s): Carl Griffis




‘ ) CENTRAL REGION OFFICE
Daily Inspection Report

Project:  Enbridge Southern Lights (20”) Date;: 09_03_09

Location: ~ Morris, IL Station/Survey or
Manhattan to Streator 20” line construction field office and Pipeline Marker:

locations on ROW

Personnel Contacted: Title/Position: Company/Affiliation:

Carter Saline Construction Manager Enbridge (contract)

Dave Stafford Compliance Enbridge

Richard Robbins Bending inspector contractor

Richard Blanchard Repair weld inspector contractor

Ken Durham Welding tie in inspector contractor

Dale Chase NDE technician Shae

Josh Matthews Coating inspector Contractor

R.J. Hammer Sr. Welding inspector Contractor

Dustin Monier NDE technician Shaw

Bruce Freeman NDE technician Shaw

Jimmie Schatt NDE technician Shaw

Richard Sandell Welding tie in inspector Contractor

Wayne Daniel HDD inspector contractor
Activities Observed/Performed: Results/Comments:

1. Eof2™ 15™ Road crossing tie in - observed preheat with 1. Preheat needs to be checked more frequently to ensure it is
inspector Durham. Pipe was cold after clamps were removed. within spec. Best practice is to measure V at pipe to reduce

Inspector does not take V at pipe, only at machine. Hot pass A effect of voltage drop through the leads

127-140, V 25-25 at pipe, V 28-32 at machine. This

demonstrates the voltage is higher at the machine due to voltage

drop through the leads

2. E of 2" 15™ road - Chase NDE technician. Looked at film, 2. No issues

could easily see smallest wire, film density of 2.5 ok

3. Wof2™ 15" Road tie in coating crew. Discussed coating 3. No issues

specs with inspector Matthews. He ensure pipe temperature is at

least S deg F above dew point temperature. Blasting looked

good. Put a final coating of two part on weld bead. Jeep ok

4. W of Johnny Run Road observed repair being made with low 4. Low hydrogen rods must be maintained at 248 to 300 degrees
hydrogen rods at 90 degrees F. Temp is below min of 250 F per Enbridge’s specs or be discarded after one hour or redried
degrees F. Hot box was unplugged. Preheat was ok. Ground per mff specs.

out repair and redid with fresh rods. Discussed this issue with

R.J. Hammer and inspector Blanchard.

5. W of Johnny Run Road - Monier NDE technician. Lookedat 5. No issues

film, could see 6™ wire easily.

6. E of Johnny Run Road - Freeman NDE technician Observed 6. No issues

operation of NDE xray crawler

7. N of State - Schatt NDE technician. Looked at repair film - 7. No issues

gas pocket in the root. Could clearly see the smallest wire

8. N of State - weld repair inspector Sandell - low hydrogen 8. Again reemphasize keeping low hydrogen roads hot once
rods were cold and were being reheated. Welder did not know opened.

roads had to be maintained at temperature once the container

was open. WP-144 root V 26-29, A 84 - 95, hot pass V 25 - 28,

A 115 - 140, filler V 20 - 24, A 80 - 85 ok.

9. S of State HDD inspector Daniel were prejeeping, pipe clean 9. No issues
10. West of Hayden bending inspector Robbins. Observed two  10. No issues
bends being made. Correct neutral axis bend and seam

separation




v

+ || Activities Observed/Performed: Results/Comments:
11. Mazon River HDD shut down for the day 11. No issues

Summary:

Will discuss issues 1, 4 and 8 with Enbridge and ask for a response on how these issues will be addressed.

Inspector(s): Carl Griffis




CENTRAL REGION OFFICE
Daily Inspection Report

Project: Enbridge Southern Lights (20) Date: 09_02_09
Location: ~ Morris, IL Station/Survey or
Manhattan to Streator 20” line construction field office and  Pipeline Marker:
locations on ROW
Personnel Contacted: Title/Position: Company/Affiliation:
Carter Saline Construction Manager Enbridge (contract)
Dave Stafford Compliance Enbridge
Gene Baerge Stringing inspector contractor
Richard Robbins Bending inspector contractor
Mike Bittle Coating inspector contractor
Bruce Dainwood Pipe gang welding inspector contractor
David Grogan Pipe gang welding inspector contractor
Rocky Schenold Firing line inspector contractor
Richard Blanchard Repair weld inspector contractor
Jack Sager Coating inspector contractor
David Gardner Lowering in inspector contractor
James Gallagher Back fill inspector contractor
Activities Observed/Performed: Results/Comments:
1. E of Vbaergeerona - W of Ward discussed duties of stringing 1. No issues
inspector
2. E of Divison - discussed bending criteria with inspector 2. No issues

Robbins, 1 reject so far. Get MTR for 0.250” wt SKW JT 3330,
HT 477204 and 0.375” SKW 0290 JT 389 HT 477286

3. W of Division pulling in HDD discussed coating inspection
with Bittle. Voltage set at 5 volts on 40 mil coating. Does
verify voltage setting in the yard in the morning. Inspector
didn’t know maximum travel speed for jeeping - 1 foot/sec.
Roughing coating surface with file for repair. Reminded
inspector that area larger than repair area needed to be roughed
up for good adhesion.

4. West of Gonnam RD/East of Johnny Run pipe gang,
Dainwood is inspector. Preheating pipe to 325 F. Crew has 250
and 350 temp stick to maintain preheat. Splatter guards are in
use. Hot pass - 140 to 150 A ok, root 130 A, 27-28 V, TS 11
IPM ok. Also talked to Grogan.

5. West of Johnny Run - firing line inspector Schenold. Preheat
ok on one weld measured.

6. East of Kinsman repair inspector Blanchard Observed low
hydrogen rods in hot box were being heated. Welder said rods
at the end of the day were thrown out

7. East of Kinsman coating crew Sager inspector observed blast
profile 3-5 mil, heating to 463 F, check 4 quadrants periodically
and across weld. No issues so far. Maintaing 425 to 488
application temp of Scotchkote 6233 Blast profile observed not
quite white metal at bottom of one weld.

8. Jeeping crew west of Kinsman Observed tape, dirt on the
pipe. Jeeping crew was shut down

9. West of 28™ lowering in. Inspector Gardner Observed patch
stick repair on two part. Inspector was not aware of proper
coating repair techniques.

3. Inspector needs to know jeep travel speed.

4. While preheat is ok on pipe gang, temperature is not being
checked at clamps every time as Enbridge procedures require.

5. Inspector did not have meter to measure V, A or temp stick to
measure preheat. One crew was not using splatter guards

6. Inspector did not know what acceptable range of low
hydrogen rod storage was or how temperature was verified

7. Reminded inspector that blast profile had to be consistently
white metal.

8. All foreign material on the pipe must be removed before

jeeping.
9. Inspectors need to know proper coating repair techniques.




v [

Activities Observed/Performed: Results/Comments:

10. West of 28" back fill inspector Gallagher observed backfill ~ 10. No issues
- mostly clean fill, no rocks

Summary:

Issues 3, 4, 5, 6, 7, 8 to be discussed with Enbridge to resolve and have Enbridge provide response. Enbridge to provide information
requested in item 2,

Inspector(s): Carl Griffis




CENTRAL REGION OFFICE
Daily Inspection Report

Mainline welding started 8/24/09. Initial repair rate was 40 to
50%. Welder were changed around and repair rate is currently 4
to 5% with about 350 mainline welds made. Received revised
WP-140 (butt weld) as of 8/27/09

1 Reviewed welder qualifications at Morris construction office.

2 Observed welder qualification at Precision yard

3 Reviewed film and NDE personnel certifications with David
Jones

4 Got valve information for mainline valves Ser # 07440001 and
074600003

5 Got information for hot bends Bendtec Nos. 73626 45 degree
20" x 0.5” wt IPSCO ht no 471753 and 73799 30 degree 20” x
0.5” wt IPSCO ht no 471751

Project: Enbridge Southern Lights (20”) Date: 09_01_09
Location: Morris, IL construction office and Precision spread office  g¢ation /Survey or
Manhattan to Streator 20” line Pipeline Marker:
Personnel Contacted: Title/Position: Company/Affiliation:
Carter Saline Construction Manager Enbridge (contract)
Dave Stafford Compliance Enbridge
Randy Rice Manager Pipeline Design & Construction Enbridge
RJHammer Sr. Welding Inspector contract
Ernie Hanus PHMSA records coordinator Enbridge (contract)
David Jones NDE auditor Enbridge (contract)
Activities Observed/Performed: Results/Comments:

1 Welder stencil A WP-140 documentation shows hot pass to
be 6 IPM - spec is 7 IPM

Welder stencil B WP-140 while both are range, both the work
sheet and the WQR show different V, A and TS

Welder stencil C - WP-140 work sheet hot pass TS of 6 IPM
(spec is 7 IPM), WQR shows different TS in spec

no worksheet for WP-144

Welder stencil D WP-140 worksheet hot pass TS is 6 IPM (spec
is 7 IPM) while WQR shows different values all in spec
WP-144 no worksheet WQR ok

Welder stencil K WP-146 no worksheet WQR ok

Welder stencil N WP-144 no worksheet, WQR ok

Welder Stencil Y WP 144 worksheet incomplete WQR ok

2 No issues. Welder was disqualified due to visual inspection
3 No issues. Using .010 wire for 0.250” wall and 0.13 wire for
0.375 wall

4 Enbridge to provide MTR and pressure test information

5 Enbridge to provide MTR and post heat treatment and NDE
testing

Summary:

all paperwork to identify any other inconsistencies

Issue 1 Enbridge to provide response as to disposition of Welders A, C and D whether they will requalify for WP-140. They will review

Inspector(s): Carl Griffis




CENTRAL REGION OFFICE
Daily Construction Inspection Report

Project:  Alberta Clipper/Southern Lights Audit Date:  09/01-04/2009

Location: MN Station/Survey or  Spread 2
Pipeline Marker:

Personnel Contacted: Title/Position: Company/Affiliation:

Boyd Haugrose Project Compliance Inspector Enbridge

Dave Stafford Sr. Compliance Coordinator Enbridge

Mark DeVarens Construction Manager — Spread 2 Enbridge

Lavelle Warren Sr. Welding Inspector — Spread 2 EnGlobal

Corrine Sullivan Compliance Specialist Enbridge

Jeff Wiklund Sr. Compliance Specialist Enbridge

Billy William Welding Inspector Mustang

Tom Burns Welding Inspector Mustang

Richard Fleming Sr. Welding Inspector Mustang

Tony Shiftless Construction Manager EnGlobal

Jarred West Welding Inspector Mustang

Activities Observed/Performed:

9-1-2009

Spread 2 Office Thief River.

Perform an OQ record tracking review. It is hard to determine with any consistency who needs OQ training. Each contractor provides
a list of names to Enbridge under the umbrella of “who will move dirt within 10 of a live line” needs OQ coverage. Enbridge has been
asked to come up with a better method of determining who by title or job duty needs to be 0Q’d.

County RD 2 bore.

Observed welding and talked to Billy Williams, welding inspector. The inspector was not familiar with the welding construction specs
nor was he familiar with the inspection equipment. I observed several pin holes in the weld cap which where repaired after I identified
then and the showed them to Lavelle. They met 1104 specs. The next weld was completed and it was noticed that the external clamp
was removed before 50% completion and it was also noted that I identified an arc burn which was missed by the inspector. The weld
was cut out. This spread has determined that all arc burns will be cut out even though provisions allow then to be repaired. The
grounds where not secured and Lavelle is requiring it even though it is not in the construction specs.

9-2-2009

Enviromental was working over an active line, Jason Revling, Kevin Erickson, Rodney Bolenbaugh, Mike Golombeski, Robert Brown,
Gary Jacka of the environmental gang were reviewed for OQ and all where on the OQ records as being qualified. Went to 250" street
and observed welding which was inspected by Jerred West. The previous day a long seam was welded into the girth weld. This should
have been ground back atleast .5 inches. Weld caps also exceeded the 4.5 mm maximum at the button on top, which was ground down

to be within spec.

9-3-2009

Went to the Clearwater river bore and observed the first mainline automatic welding. A 2 welding house gang was working and will be
expanded to 4 houses as more get trained in. The welding was going well with only 2 repairs on 25 joints. An EAC has not been
established yet and may allow the defects to remain. The cap at 6:00 was being cut short leaving a small portion about 1 to 2 inches of
weld with less than a full cap but thicker than the carrier pipe reinforcement. This was shared with the gang and they will improve this

area.




Summary:

1)
2)

3)

4)

5)

7)

8)

During the first day (Tuesday September 1) it was noticed that there was a lack of familiarity with the Unified
Construction Specifications with the inspectors. A meeting was held on Wednesday morning to address this.
The automatic welding just kicked off on Wednesday September 2 and they where doing well. It was noticed that
the weld cap at 6:00 was being cut short. There was a 1 to 3 in area where the weld cap was not full height,
however it does pass the APl 1104 visual. The Michaels welding foreman said this will be improved upon.

The WP 140 welding procedure requires stripper passes and a cap on .600 wall pipe or thicker. | had asked for
clarity for consistency sake on when or if stripper caps can be used on pipe wall less than .600. The procedure
appears to allow a 3 cap pass on thinner wall, please confirm.

Welding inspectors are required to take voltage readings during the welding process. Since it is well known that
voltage drops occur in the welding leads which are dependent on length and gauge, a consistent reading
technique should be used. It was suggested by Alberta Clipper personal that they would ask Michaels if they
could take readings 20 feet back from the welder’s stinger and mark location with tape. If this was agreed to by
Michaels all welding inspectors would take the readings at the some location.

The stick weld cap heights are limited to 4.5 mm’s (after adding 1 mm for thicker wall pipe) according to the
Unified Construction Specifications, some cap areas exceeded this maximum and where subsequently sanded
down to be within spec.

One arc burn was identified and the weld was cutout. The Unified Construction Specifications allows for repairs
however spread 2 is requiring that all arc burns on pipe be cutout. This same weld that incurred an arc burn also
appeared to not have the minimum 50% root pass completed before the external clamp was removed. These
issues where discussed in the morning of Wednesday September 2 with all welding inspectors.

The Unified Construction Specifications do not address the securing of welding grounds to the pipe during
welding processes. It was discussed that they will begin doing this as a standard practice.

Operator Qualifications, 6 individuals from the Environmental gang where reviewed for OQ and all six where
qualified per records. This method of auditing was successful, however it is still unclear what methodology is
used to determine who needs qualifications. Do all operators need OQ, do all excavators need OQ, do Foreman
need OQ, are there specific union titles or contractor titles that can be used as filters to determine this? Please
provide a repeatable filter process supported by documentation that will allow an Office audit, which will provide a
level of certainty that the required people are OQ'd.

Inspector(s):  Darren Lemmerman




Exit Interview
Enbridge Southern Lights Construction Inspection
September 1-4, 2009
Manhattan to Streator 20 line
Morris, IL

Records Review Issues
1. On September 1, welder qualification records were reviewed:

Welder stencil A WP-140 documentation (work sheet and welder qualification
record (WQR)) showed the hot pass travel speed (TS) of 6 inches per minute (IPM) -
specification is a minimum of 7 IPM.

Welder stencil B WP-140 documentation showed that while both the work sheet and
the WQR variables were in range, both the work sheet and the WQR show different
volts, amps and travel speed.

Welder stencil C WP-140 work sheet documentation showed the hot pass TS of 6
IPM (specification is a minimum of 7 [PM) while the WQR shows a different TS in
specification. There was no worksheet for WP-144,

Welder stencil D WP-140 worksheet documentation showed a hot pass TS of 6 [PM
(specification is a minimum TS of 7 IPM) while WQR showed different values all in
specification. There was no worksheet for WP-144.

Welder stencil K WP-146 no worksheet documentation

Welder stencil N WP-144 no worksheet documentation

Welder Stencil Y WP-144 no worksheet documentation.

It is important to have complete and accurate records for welder qualifications to
ensure they are properly qualified. It is requested that Enbridge provide PHMSA
the follow up action to be taken to correct record deficiencies and in particular

what actions will be taken to document welder stencils A, C and D are properly
qualified.

2. Enbridge to provide the following information:

MTR and pressure test information for mainline valves Ser # 07440001 and
074600003

MTR and NDE post heat treatment information for hot bends Bendtec Nos. 73626 45
degree 20” x 0.5” wt IPSCO HT No. 471753 and 73799 30 degree 20” x 0.5 wt
IPSCO HT No. 471751




3. Enbridge to provide PHMSA a weld cut summary on a weekly basis that shows at a
minimum the welds that were cut out and the reason for the cut out.

Field observation issues
Welding issues

4. On September 2 west of Gonnam Road/East of Johnny Run it was observed on the
pipe gang that preheat temperature was not being consistently checked immediately
after the pipe was fixed in the internal clamp prior to welding. While periodic
preheat checking by the pipe gang inspector showed that the pipe temperature was
above 250 degrees F, it was understood that the pipe gang should be checking
preheat at this location consistently.

5. On September 2 west of Johnny Run Road, it was observed that the firing line
inspector did not have a voltmeter to measure welding parameter or a tempil stick to
measure preheat. Without the proper tools, the inspector cannot effectively verify
that the welding is being within procedure or the proper pipe preheat temperature is
being maintained. It was also observed in this location that one welding crew was
not using splatter guards. The guards are important to minimize coating damage in
the girth weld area.

6. On September 2 west of Johnny Run Road, it was observed that the repair inspector
did not know the proper storage temperature for low hydrogen repair welding rods.
Enbridge procedures require that rods be kept in a heated storage box at a temperature
between 248 and 300 degrees F once they are removed from a sealed can. In
addition, rods kept outside the heated box longer than one hour must be discarded or
processed per manufacturer procedures for reuse. While the rods appeared to be hot,
there was no way on the hot box to verify the temperature. On September 3 at this
location a repair was observed being made with low hydrogen rods that were not hot.
The repair was redone with new rods obtained from the contractor. Also on
September 3 north of State Street a repair was in the process of being made when it
was noted that the low hydrogen rods were not hot. It is apparent that the contractor,
welders and welding inspectors are not aware of the proper storage requirements for
the low hydrogen rods. It is requested that Enbridge provide PHMSA the follow up
action to be taken to ensure that the low hydrogen rods will be stored properly and
how welders and inspectors in the field can verify the temperature of the hot box.
In addition, Enbridge is to provide a plan addressing the integrity issue of previous
repairs made with low hydrogen rods that potentially were improperly stored.

7. On September 3 east of the second 15™ Road crossing, it was observed that on a tie in
weld the pipe was below 250 degrees F immediately before the welders were
beginning to finish the root pass with the external clamp removed. The inspector was
prompted to check the pipe temperature, with the previously mentioned result. It is
particularly important to maintain proper preheat temperature for critical welds,
such as tie ins.

8. On September 3 at the same location as item 7, it was requested the inspector measure

voltage and amperage during welding. The inspector measured voltage and amperage

at the welding machine, rather than at the pipe. While Enbridge does not specifically

require measuring voltage at the pipe, it is good practice to follow since there is a

voltage drop between the machine and the welding location. Voltage was measured

both at the pipe and the machine and voltage at the pipe was 3 to 4 volts lower than at




the machine. Enbridge should reinforce with inspectors the good practice of
measuring voltage at the pipe to ensure that welding is within procedures.

Coating and jeeping issues

9. On September 2 west of 28™ Road on lowering in, it was observed that a coating
repair was made with a patch stick on top of a two part epoxy repair. This repair is
improper and not allowed by Enbridge. (See attached photo) In addition, the
inspector was not aware that any patch stick repair must be smaller than Y inch
square area, not the size of the actual coating anomaly.

10. On September 2 west of Division at an HDD drill section, a discussion with the
jeeping/coating inspector indicated he did not know the maximum travel speed
allowed for jeeping (2.5 feet/sec). Jeep speed must be kept below this maximum
value to adequately detect coating holidays.

11. On September 2 west of Kinsman Road, it was observed that jeeping crew was not
removing tape, dirt or other foreign object prior to jeeping. It is important the pipe
be clean in order to properly detect coating holidays.

1t is requested that Enbridge provide PHMSA follow up action regarding the proper

training of jeeping/coating inspectors so that proper jeeping speeds and coating repair

techniques are implemented.

Thank you for your prompt attention to the issues listed.




Enbridge Alberta Clipper - Spread 1 Inspection - Sept 1-3, 2009

Construction commenced on Spread 1 from MP 773.7 to MP 843.3 this week with
limited activities to inspect. The following observations were made:

1.

Welder qualifications were witnessed for SMAW and automatic welding.
Welder qualification documentation was reviewed mainly for SMAW. The
documentation appeared to be adequate to ensure that welders were welding
within the constraints of the welding procedures such as volts, amps, and travel
speed.

Comment: A question was posed as to how far above or below the ranges on
volts, amps, and travel speed a welder being qualified would have to be before
they were considered disqualified.

Radiographic film was reviewed with Chris Leslie, Level Il NDE technician and
several other Level Il technicians for welder qualifications, HDD section girth
welds and road bores. In addition radiographic interpreter qualifications and
procedures were reviewed. No repair areas were identified during the week.

Comment: Questions were asked regarding time delayed X-rays such as:

Who will decide on location for delays, whether an initial and time delay x-ray
must be shot for locations for locations selected for time delay or just the time
delay shot?

Automatic welder qualifications were witnessed along with the ultrasonic
testing of the welds. A comment was made to ensure that the ground clamp is
secured to prevent arcing as arc burns are not allowed to be repaired per the
construction specifications. Also a gauss meter was available to check the
magnetism of the pipe.

Operator qualification paperwork was reviewed for the contractor for those
covered tasks being performed per the NCCER data available. The
documentation appeared to be well organized.

Comment: OQ paperwork for any Enbridge employees performing covered tasks
on Spread 1 was not available but was requested as a follow-up item.

A joint of pipe for a HDD section was examined and had damage to the bevels
due to lifting with hooks.

Comment: A question was asked whether lifting of the pipe was allowed using
hooks per construction specifications?




CENTRAL REGION OFFICE
Daily Construction Inspection Report

Project:  Enbridge - Alberta Clipper/Southern Lights Date: 09/01-03/2009

Location: MN Station/Survey or  Spread4 & 6
Pipeline Marker:

Personnel Contacted: Title/Position: Company/Affiliation:

Dave Hoffman Supervisor, US Compliance Enbridge

Avery Schott Contract Inspection Enbridge

Ernie Coleman Sr Welding Insp. Enbridge

Sonny Dawson Plant Manager Polymer Coatings USA Inc

Billy Cox Welding Enbridge

Mike Dufty Enbridge

Jeff Fox Assistant Superintendent Precision

Gary Thompson Qualified Individual Precision

Dennis Raisanen Boring Enbridge

Frank Bennet NDT Auditor Enbridge

Roger Bell Supervisor Enbridge

Donald Lacour Rig 1 JanX

Dana Disney RigJ JanX

Eddie Jones JanX

Stan Stevenson Enbridge

James Stephens Welding Enbridge

Stan Wemeling Tie-In Enbridge

Bill Williams Tie-In Enbridge

Activities Observed/Performed:

9-1-2009 None; ESS travel only

|
|
|

9-2-2009 Looked at 3 river crossing dry cuts: tributary to Little Otter (no pipeline activity); Little Otter — welding & NDT; and
tributary to Clear Creek — Tie In, burial depth, buoyancy bags, and excavation practices.

9-3-2009 Went to 3 sites: 1% stop no welding; 2™ stop Hawkins gravel pit open cut spread 4-36” — welding, X-ray, excavation; 31
stop Pinecherry Rd Directional Bore 20" spread 4 — excavation practices. Coating thickness was discussed and the manufacturer
(Sonny Dawson) verified that thicker coating was permissible.

-

ssue Summary:

— —— ——— —
- — ————— e —

1) 1observed a potential trench safety issue on 9-2-09 at 9171+99 MP 1082 at the tributary to Clear Creek open cut crossing.
After checking the burial depth, it was discovered that the trench was not deep enough at the crossing. Buoyancy bags had
already been placed on the pipe and needed to be removed to deepen the trench. The backhoe could not hook the buoyancy
bags without human assistance in the trench. ESS observed a team carrying a ladder to the un-sloped trench area. When
Avery Schott was questioned as to whether the team would be going into an un-sloped trench, he stopped the crew from
proceeding into the trench until it could be properly sloped. Gary Thomason was Precision’s Qualified Individual and
should have known that the trench was unsafe. A potential OSHA violation was prevented through MNOPS intervention. A
safety reminder was given to all employees the next morning.

2) On9-3-09, at 12205+58 PineCherry Rd directional bore, a footprint was observed 4 feet beyond the sloped trench wall
(photos available). One footprint was photographed and pointed out to Enbridge. Enbridge was reminded that trench safety
violations might be reported to OSHA.

3) The coating thickness issue (thicker than 40 mils) was resolved with the manufacturer but should be documented by
Enbridge in the construction specifications.

Inspector(s): Elizabeth Skalnek & Jon Wolfgram (MNOPS) AFO(s) 4 (3ESSand1JCW)

—— — ——
o menc— —————




Enbridge Pipelines (Lakehead) L.L.C. James Crawford

1320 Grand Avenue Director
Superior, Wl 54880 Engineering & Construction (US)
www.enbridgepartners.com Major Projects

Tel 715398 4516
Jim.Crawford@enbridge.com

September 8, 2009

To: Marc DeVarrenes Jack Olin Paul Eberth
Tony Madden Tommy Shiflett Avery Schott

Re: PHMSA Audit Issues 1-6 from August 29, 2009 Issue Summary Report

Attached is a summary of PHMSA findings and their disposition based on the PHMSA
audit that occurred from August 25-27 on spreads 2 through 6. Based on these findings,
I have included two procedure alerts for distribution:

Attachment A - WELDER QUALIFICATION DOCUMENTATION
Attachment B - COATING REPAIR PROCEDURE ALERT

Please communicate these procedure alerts immediately to all appropriate personnel on
your spreads and positively confirm with me when these actions are completed.

One additional note that is not related to the audit but should also be communicated by
you to appropriate personnel is the addition of a “Modifier” in the weld number. The new
modifier, which is the letter “X”, is to be used as part of the weld number to denote a
“next day” time delayed weld. Please ensure all required personnel are aware of it and
have incorporated it into their procedures.

| appreciate your prompt attention to these matters.

o oy
P /3".‘:{%5/‘// - w{; -
A ... A, S
Jim Crawford
(oo Dan Plume, Tom Hodge, Shaun Kavajecz, Dave Hoffman,
Jerrid Anderson, Randy Rice, Carter Saline




Appendix A

WELDER QUALIFICATION DOCUMENTATION
PROCEDURE ALERT

In accordance with an Issue Surnmary as a result of the inspection by Brian
Pierzina, PHMSA Inspector, conducted during August 25~ 27, 2009, the following
guidelines shall be followed as it pertains to documentation of Welders
Qualification Records.

Each record must include the following documents as a Minimum:

1. Welder Qualification Record (WPS 140 Mainline Weld)

2. Field Notes {for the specific procedure, WPS 140) handwritten

3. Weld Data Sheet {(WPS 140)

4. Radiographers Daily Work Log indicating welders name and the procedures
he has been qualified to.

For Weld Procedure 144 Thru Wall Repair, the procedure requires two welds, one
in the top quadrant and one in the bottom quadrant. The following documents
shall be included for this qualification record:

Welder Qualification Record WPS 144 — Top quadrant
Welder Qualification Record WPS 144 — Bottom Quadrant
Field Notes hand written Top Quadrant

Field Notes hand written Bottom Quadrant

Weld Data Sheet (WPS 144)

Radiographers Daily Work Log as above

o b wNn e

Weld Procedure 146 is the Branch Weld. The following documents are required:

1. Welder Qualification Record WPS 146
2. Field Notes handwritten

3. Weld Data Sheet (WPS 146)

4. Radiographers Daily Work Log as above




Appendix A

Summary:

Each Welders Qualification Record shall consist of a minimum of 14 pages
of documentation if the welder is to be qualified to all 3 of the above
procedures. Should the Construction Manager not require all welders to be
qualified to the 3 above procedures, the documentation must be complete
for the procedure that the welder will be qualified to as per the above
instructions.

Should other procedures be utilized, the welder qualification record shall
be in accordance with the above instructions.

The Welders Qualification records shall be readily available for
PHMSA/MNOPS examination in the administrative offices.

The complete Welding Procedure Specification (WPS) shall be readily
available for PHMSA/MNOPS examination in the administrative offices. The
welding inspector shall have available on site the complete Welding
Inspection Specification (WPS) for PHMSA/MNOPS examination as well as
the Weld Data Sheet (WDS) for each specification. The welding inspector
shall provide each welder with the WDS.

The complete Welding Procedure Qualification Record {PQR) for each WPS
should be available for examination by PHMSA/MNOPS inspectors in the
Administrative Offices.

A list of qualified welders shall be maintained and be available to
PHMSA/MNOPS inspectors at the Administrative Offices.

A list of unqualified welders shall be maintained with the date of
disgualification. Those welders on the disqualified list may be re-tested
after 30 days of disqualification.

During welder qualification, the welding inspector must ensure:

v Volts/amps & rate of travel are within the parameters of the WPS and
duly recorded. Inthe event a welder fails to meet the minimum




Appendix A

requirements of the specifications, Appendix A, Section 7.1.5 of the
Specification for Pipeline Construction — Unified Construction
Specifications shall apply. [Sec. 7.1.5 Welders failing to meet the
minimum requirements of this specification shall not be permitted to
retest for a period of 30 days unless approved by the Company.]

v" The Radiographic Test Procedure Number on the Welder Qualification
Record page is correct.

v All pages are completely filled out and all required signatures are
evident.

¢ The Senior Weld Inspector shall verify the documentation for welder

gualification is complete and attest so by his signature.




Appendix B

COATING REPAIR PROCEDURE ALERT

(FOR 2 PART ROLLABLE/BRUSHABLE EPOXY COATINGS)

Enbridge Specification C-210, Coating of Buried Steel with 2-Part Epoxy Coatings,
specifies coating repair methods and approved 2-part epoxy coatings that can be
utilized,

Such coatings can be used for girth welds on mainline piping, buried valves and
appurtenances and is mandatory for girth welds that are part of any drills. The
specification is encompassed in the Unified Construction Specification as Appendix E.

Section 9 (see below for methodology) of the specification outlines the proper methods
of coating repairs. Appendix | specifies which coatings can be used to make repairs.

Appendix 1, as shown below, allows repairs to be made on 2-Part Epoxy (in this case
Specialty Polymer Coatings SP-2888 ) with any of the 6 listed 2-part epoxy coatings
following the coating repair procedures as well as manufacturers procedures. The
appendix also allows patch stick repairs for pinholes only. Any repair larger than a
pinhole must be repaired in accordance with the coating repair procedures using any of
the 6 listed 2-part epoxy systems.

9.0 Coating Repairs

9.1 APPENDIX | describes the selection of repair materials.

9.2 Remove the defect, or defective coating, to sound coating or to bare steel by
abrading the repair area with coarse sandpaper, power sander or a file.

9.3 If, after defect removai, more than 160 cm2 (25 in.2) of bare steel is exposed,
Prepare entire surface as per Section 6.0 of this specification.

9.4 Abrade the surrounding coating for a distance of 4 cm. (1.5 in.) radially to
ensure proper intercoat adhesion. Feather edges of the sound coating.

9.5 Remove all loose particles and dust with dry compressed air or a very clean,
dry cloth prior to patching.

9.6 Recoat the prepared surfaces in accordance with Section 7.0 to the specified
dry film thickness, lapping at least 2.5 cm (1 in.) over the surrounding

coating.

9.7 Holiday test the repair at the same voltage as used for the original coating.

APPENDIX |

Approved Rollable / Brushable Coatings (Section 1.3)
System 1 Canusa — CPS HBE-95

System 2 Covalence — Powercrete F-1

Systemn 3 Denso Protal 7000 Epoxy

System 4 Denso Protal 7200 Epoxy

System 5 Specialty Polymer Coatings SP-3888 Epoxy




System 6 Specialty Polymer Coatings SP-2888 R.G. Urethane Epoxy
Repair Materials (Section 9.0)

Systems 1-6 can be used to repair the following materials:

(3 Fusion Bond Epoxy (see Coating Specification C-010)

1 Multi-Component Spray Applied Coatings (see Coating Specification
C-110)

The following materials can be used to repair Systems 1-8;

{1 Systemns 1-6 (all size repairs)

113M 226P Epoxy Patch Stick (pinhole repairs)

1 Denso Protal 7125 (pinhole repairs)

L1 Jotun RP 46F840 Epoxy Patching Compound [repairs <160 cm2 (25 inz)]

Appendix B




Shieh, Hans (PHMSA)

From: David Hoffman [David.Hoffman@enbridge.com]

Sent: Tuesday, September 08, 2009 4.44 PM

To: Pierzina, Brian (PHMSA)

Cc: Lemmerman, Darren (PHMSA); Gulstad, Rick (PHMSA); Huntoon, Ivan (PHMSA); _
Elizabeth.Skalnek@state.mn.us; Boyd Haugrose; Jeffrey Wiklund; Shaun Kavajecz, David
Stafford

Subject: RE: PHMSA (Pierzina) Exit Interview Spreads 2-6, 8/25-27/2009

Attachments: PHMSA Rept #1.pdf; JC Letter Rept #1_090809.pdf; Appnd A_PHMSA Rept #1_.pdf; Appnd
B_PHMSA Rept #1.pdf

Importance: High

Brian,

Please find enclosed Enbridge’s response to the inspection issues noted in your report for Spreads 2-6, dated Aug 29,
2009. We feel the attached information should address the concerns noted and/or provide additional information for
clarification.

Our response includes a Regulatory Audit communication, as well as a Directive (and associated information) issued by
lim Crawford, Project Director, to address the noted issues.

Please call if you have any questions or concerns.
Thanks Brian,

Dave

Supervisor, US Compliance - | Enbridge Energy Company, Inc.
119 N 25th Street E | Superior, W1 54880
@ Office: (715) 394-1540 | B Cell: (715) 718-1179

From: brian.pierzina@dot.gov [mailto:brian.pierzina@dot.gov]

Sent: Saturday, August 29, 2009 8:39 AM

To: Boyd Haugrose; David Hoffman

Cc: Darren.Lemmerman@dot.gov; rick.gulstad@dot.gov; ivan.huntoon@dot.gov; Elizabeth.Skalnek@state.mn.us
Subject: Exit Interview Spreads 2-6, 8/25-27/2009

Following are the issues we identified during the audit this week. | don’t believe these are necessarily compliance issues,
just things we identified that may have been different than expectations. From talking to Boyd, this morning, it sounds like
things are really starting to get moving, so there should be plenty of field work to observe from here on out. Thanks for
your time this week!

Issue Summary

1. Welders qualified outside the parameters of the procedure specification — Two welders had repair
weld qualifications that were out of the specifications, and one welder had a branch weld
qualification that was outside the specification. These were going to be re-done, however it is

144



important that the inspectors ensure that qualification welds are completed within the parameters of
the procedure specification. Please communicate the results of any remedial actions to
PHMSA/MNOPS.

2. Identical values for amperage, voltage, and travel speed were indicated on the repair weld
qualification records on Spread 2. The field notes were not available at the time of the audit to
determine if these were actual measured values. This needs to be looked into, and the results
communicated to PHMSA/MNOPS.

3. The repair weld qualification tests require a repair from both the top and bottom quadrants of the
pipe. While this appeared to be done in all cases, on all spreads, there was inconsistency between
the spreads on how this was being documented. Some spreads only had documentation of one test
on the welder qualification forms. It is assumed that Enbridge’s intention is to document the results
for each quadrant. The information should be available from the field notes and the x-rays. Please
communicate the resolution of this issue to PHMSA/MNOPS.

4. There were additional documentation inconsistencies between spreads related to welder
qualifications. Documentation ranged from high and low ranges for amperage, voltage, and travel
speed for each pass of each qualification test, including rod type and diameter for each pass, to
single values of amperage, voltage and travel speed, with no indication of the rod type and diameter.
Please indicate the expectations for welder qualification records associated with these welding
parameters.

5. Coating repairs to two part epoxy were allowed to be made using patch sticks, and this is allowed by
the Enbridge specifications. It has been stated however, that the preference is that these repairs be
made using two part epoxy. Please indicate the circumstances under which repairs to two part epoxy
coating are expected to be made using two part epoxy, and those which other methods such as patch
sticks are expected.

6. Enbridge has stated efforts were being made to ensure welds were not exhibiting the effects of
delayed hydrogen cracking through a program of 24 hour delayed non-destructive testing. This was
not done for the road bore pipe at County Road 62. It was also stated at Spread 2 that the program
was going to be implemented for 20% of the mainline welds. Please provide further specifics
associated with Enbridge’s plan related to NDT and delayed hydrogen cracking.

oW oF & & R R R A K R X R '.k:*‘k%&:'«v'xf~.QQM?QQT;}‘N“{NQ?&CE*%-k:x&k**r‘r:&&‘z‘v*&-ﬁ-»‘vkk'x'**-x-k*"k%

stherwise indicated or obvious from the nature of the transmitial, the information contained in this email message

8 CONFIDENTIAL information intended for the use of the individual or entity named herein, If the reader of this message
15 ot the intended recipient, or the employes oy agent responsible to deliver it {o the intended recipient, you are heraby
notified that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this
communicalion in error, please immedialaly notify the sender using the above contact information or by return email and
daiete this message and any copies from your computer system, Thank you.

Ly
Wik
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Regulatory Compliance Audit Report
Alberta Clipper/Southern Lights (Clearbrook, MN to Superior, Wi}

Report Number: 1

Date of Report: September 8, 2009

Preparer: Jeff Wikiund

Audit Reference(s): The responses contained in this report reference Audit Issues 1-6 found in the Audit
Issue Summary email received from Brian Pierzina on August 29, 2009.

Audit Issues / Resolution:

1.829

2.829

3.825

Welders qualified outside the parameters of the procedure specification ~ Two welders had
repair weld qualifications that were out of the specifications, and one welder had a branch weld
quatlification that was outside the specification. These were going to be re-done, however it is
important that the inspectors ensure that qualification welds are completed within the
parameters of the procedure specification. Please communicate the results of any remedial
actions to PHMSA/MNOPS.

A directive from Jim Crawford was issued to each spread reviewing the documentation required
for the qualification of welders. This documentation has been provided to all personnel
involved with the qualification of welders. Please see Jim Crawford’s September 8, 2009 letter
and Attachments A and B, thereto.

Identical values for amperage, voitage, and travel speed were indicated on the repair weld
gualification records on Spread 2. The field notes were not available at the time of the audit to
determine if these were actual measured values. This needs to be looked into, and the results
communicated to PHMSA/MNOPS.

There was a clerical error transcribing from the field notes to the Weld Procedure Sheets. This
error has been reviewed and corrected. Please see Attachment - A, to Jim Crawford’s
September 8, 2009 ietter, regarding the weld qualification procedure sent to all spread
management.

The repair weld qualification tests require a repair from both the top and bottom quadrants of
the pipe. While this appeared to be done in all cases, on all spreads, there was inconsistency
between the spreads on how this was being documented. Some spreads only had
documentation, of one test on the welder qualification forms. it is assumed that Enbridge’s
intention is to document the results for each quadrant. The information should be available
from the field notes and the x-rays. Please communicate the resolution of this issue to
PHMSA/MNOPS.

A directive from Jim Crawford was issued to each spread reviewing what documentation was

required for the qualification of welders. This documentation has been communicated to all




4,829

5.829

6.829

personnel involved with the qualification of welders. Please see Attachment - A to Jim
Crawford’s September 8, 2009 letter.

There were additional documentation inconsistencies between spreads related to welder
qualifications. Documentation ranged from high and low ranges for amperage, voltage, and
travel speed for each pass of each qualification test, including rod type and diameter for each
pass, to single values of amperage, voltage and travel speed, with no indication of the rod type
and diameter. Please indicate the expectations for welder qualification records associated
with these welding parameters,

A directive from Jim Crawford was issued to each spread reviewing what documentation was
required for the qualification of welders. This documentation has been communicated to ali
personnel involved with the qualification of welders. Please see Attachment - A to Jim

Crawford’s September 8, 2009 letter.

Coating repairs to two part epoxy were allowed to be made using patch sticks, and this is
allowed by the Enbridge specifications. It has been stated however, that the preference is that
these repairs be made using two part epoxy. Please indicate the circumstances under which
repairs to two part epoxy coating are expected to be made using two part epoxy, and those
which other methods such as patch sticks are expected.

A directive from Jim Crawford was issued to each spread indicating the circumstances under
which coating repairs are expected to be made using two part epoxy, and those which other
methods such as patch sticks are appropriate. This documentation will be provided to all
personnel involved with coating application. Please see Attachment - B to Jim Crawford’s
September 8, 2009 letter.

Enbridge has stated efforts were being made to ensure welds were not exhibiting the effects of
delayed hydrogen cracking through a program of 24 hour delayed non-destructive testing. This
was not done for the road bore pipe at County Road 62. It was also stated at Spread 2 that the
program was going to be implemented for 20% of the mainline welds. Please provide further
specifics associated with Enbridge’s plan related to NDT and delayed hydrogen cracking.
Enbridge plans to implement a program of delayed radiographic inspection on all manual
welding. Approximately 20% of all manual welds on each spread will undergo next-day delayed
radiographic inspection. This will provide a comparison of defect rates found immediately after

weld completion to defect rates found with next-day radiography.

Reviewed/Approved by .

i

(initials)




CENTRAL REGION OFFICE
Daily Construction Inspection Report

Project:  Alberta Clipper/Southern Lights Audit pate;:  08/25-27/2009

Location: MN Station/Survey or  Spread Offices 2,3,4,5,6
Pipeline Marker: ES 5020 + 92

Personnel Contacted: Title/Position: Company/Affiliation:

Boyd Haugrose Project Compliance Inspector Enbridge

Dave Stafford Sr. Compliance Coordinator Enbridge

Ronnie Whitaker Chief Inspector — Spread 3 Mustang

Steve Browning Sr. Welding Inspector — Spread 3 EnGlobal

Phil Russell Sr. Welding Inspector — Spread 5 EnGlobal

Marshall Russell Technical Welding Inspector — Spread 5 EnGlobal

Drake Smith Welding Inspector — Spread 5 EnGlobal

John Latham Sr. Welding Inspector — Spread 4 EnGlobal

Frank Bennett NDE Auditor — Spread 4 EnGlobal

Mike Helm Coating Inspector — Spread 6 EnGlobal

Ernie Tyson Welding Inspector — Spread 4 EnGlobal

Avery Schott Construction Manager — Spreads 4, 6 Enbridge

Bob Grenfell Chief Inspector — Spread 6 Mustang

Ernie Coleman Sr. Welding Inspector — Spread 6 EnGlobal

Mark DeVarens Construction Manager — Spread 2 Enbridge

Lavalle Warren Sr. Welding Inspector — Spread 2 EnGlobal




Activities Observed/Performed:

The field activities associated with Enbridge’s Alberta Clipper/Southern Lights construction project is just beginning in
eamest. The primary activities associated with the PHMSA audit this week were welder qualification activities, and
welding of main line pipe for road bores.

August 25, 2009 — Brian Pierzina met with Boyd Haugrose — Project Compliance Inspector, and Dave Stafford —
Enbridge Sr. Compliance Coordinator at the Spread 3 offices near the Bemidji High School. The overall status of
project activities was discussed, and Appendices for Welding (A), Non-Destructive Testing (B), Hydrostatic Testing (C),
Horizontal Directional Drilling (D), Coating (E), and Bag Weights (unlabelled) were provided. Each was dated June 9,
2009. The highest priorities for construction are some stream crossings (Necktie River, Clearwater River, and Little
Otter Creek) and some tributaries, which have deadlines of September 1 or September 15. It is not likely that all of this
can be completed by the established deadlines, so variances will likely be requested in some cases.

We met with Ronnie Whitaker — Chief Inspector and Steve Browning — Sr. Welding Inspector and discussed
documentation for welder qualification records. It is Enbridge’s intention to attach the welding inspector’s field notes
for each welder qualification to the welder’s qualification record. The AM portion included a walk-through of the
construction yard, where welders were performing their branch weld qualification test, preparation for a bore of U.S.
Hwy 2 was being made, and 20 inch pipe was being strung out for a bore of Beltrami County Road 7.

In the PM, we reviewed the available welder qualification records. Welders J-3 and J-8 had travel speeds documented
for their repair weld qualification (WP-144) which were outside the parameters of the specification for the root and hot
pass. Both were at 6 inches/min, while the specification indicates a minimum of 7 inches/min. It was decided that these
welders would redo their repair weld qualification tests.

We observed welding of the 20 inch bore pipe (3" weld — joints SL 51208 & 51207) for County Road 7. The welding
inspector was Drake Smith, who was observed to be closely monitoring the welding parameters. No issues were
identified.

We travelled to the Spread 5 offices, also in Bemidji, off of County Road 404, and met with Phil Russell - Lead
Welding Inspector, and Marshall Russell — Technical Welding Inspector. They had 14 welders qualified thus far. No
issues were identified with the welder qualification records.




August 26, 2009 - Brian Pierzina met Boyd Haugrose at the Spread 4 offices near Grand Rapids. Spread 4 has 2
mainline welds completed for a guided bore at Itasca County Road 62, near Cohasset. We met with John Latham — Sr.
Welding Inspector, and Frank Bennett — NDE Auditor. We reviewed the film for the two completed welds, and the
NDT qualification records. Spread 4 has qualified 9 welders to date, six with branch weld and back-weld
qualifications. The records were at the Deer River pipe yard, where the qualification tests are being performed.

We went to the Co. Rd. 62 bore site and met Mike Helm — Coating Inspector. The bore string is 239 feet long. The
two girth welds were coated with two part epoxy, and there were four jeeps which had been repaired with patch sticks.
This is allowed by the procedures, although Enbridge had previously indicated a general preference to repair two part
epoxy coating anomalies with two part epoxy.

We went to the Deer River pipe yard and met Ernie Tyson — Welding Inspector. We had previously observed two bead
caps on welding repair qualifications, but Spread 4 was doing it with a one bead cap. This is left to the discretion of
the welder/inspector, although the heavier the wall thickness, the more likely a two bead cap would be used. We
identified that the pass/fail check boxes for the nick break tests were already marked Pass for a branch weld test that
hadn’t been completed yet. This was an issue related to cloning a document, and will be corrected.

We travelled to the Spread 6 office, near Cloquet, and met with Avery Schott — Construction Manager, Bob Grenfell —
Chief Inspector, and Ernie Coleman — Sr. Welding Inspector. Spread 6 has 7 welders qualified to date. We reviewed
the welder qualification records, and identified welder 6A as having a branch weld filler pass travel speed that was
outside the parameters of the procedure. The qualification record indicated 4-8 inches/min, and the procedure specifies
5-9 inches/min. It was indicated that they would have the welder redo his branch weld test.

August 27, 2009 - Brian Pierzina and Boyd Haugrose travelled to the Spread 2 offices near Thief River Falls. We met
with Mark Devarens — Construction Manager, and Lavalle Warren — Sr. Welding Inspector. We reviewed welder
qualification records, and noticed that at least three welders had identical parameters indicated for each pass of their
repair weld (WP — 144) qualification tests. This indicated that the documented values might not reflect the actual
measured values, however the field notes were not available at the time of the visit. This issue would be looked into,
and the results will be communicated back to PHMSA. We reviewed the x-ray film for the one main line weld that had
been completed thus far with the NDE Auditor, Dave Bennett. No issues were identified.

We travelled to the lay down yard, where the Seramax automated welding shacks were being staged and prepped. One
shack was set-up to complete a weld, and determine whether enough coating had been removed from the pipe ends to
allow for completion of the automated ultrasonic testing. To date, no welders had been qualified for the automated
welding process. This process would be used for HDD strings and main line welding on both spreads 1 and 2.

We travelled back towards Bemidji, stopping by a HDD site being prepped near the Lost River. Pipe was also being
strung out for welding at this location.




Summary:

L

Welders qualified outside the parameters of the procedure specification — Two welders had repair
weld qualifications that were out of the specifications, and one welder had a branch weld
qualification that was outside the specification. These were going to be re-done, however it is
important that the inspectors ensure that qualification welds are completed within the parameters of
the procedure specification. Please communicate the results of any remedial actions to
PHMSA/MNOPS.

Identical values for amperage, voltage, and travel speed were indicated on the repair weld
qualification records on Spread 2. The field notes were not available at the time of the audit to
determine if these were actual measured values. This needs to be looked into, and the results
communicated to PHMSA/MNOPS.

The repair weld qualification tests require a repair from both the top and bottom quadrants of the
pipe. While this appeared to be done in all cases, on all spreads, there was inconsistency between
the spreads on how this was being documented. Some spreads only had documentation of one test
on the welder qualification forms. It is assumed that Enbridge’s intention is to document the results
for each quadrant. The information should be available from the field notes and the x-rays. Please
communicate the resolution of this issue to PHMSA/MNOPS.

There were additional documentation inconsistencies between spreads related

to welder qualifications. Documentation ranged from high and low ranges for amperage, voltage,
and travel speed for each pass of each qualification test, including rod type and diameter for each
pass, to single values of amperage, voltage and travel speed, with no indication of the rod type and
diameter. Please indicate the expectations for welder qualification records associated with these
essential variables.

Coating repairs to two part epoxy were allowed to be made using patch sticks, and this is allowed by
the Enbridge specifications. It has been stated however, that the preference is that these repairs be
made using two part epoxy. Please indicate the circumstances under which repairs to two part
epoxy coating are expected to be made using two part epoxy, and those which other methods such
as patch sticks are expected.

Enbridge has stated efforts were being made to ensure welds were not exhibiting the effects of
delayed hydrogen cracking through a program of 24 hour delayed non-destructive testing. This was
not done for the road bore pipe at County Road 62. It was also stated at Spread 2 that the program
was going to be implemented for 20% of the mainline welds. Please provide further specifics
associated with Enbridge’s plan related to NDT and delayed hydrogen cracking.

Inspector(s):

Brian Pierzina




Exit Interview
Enbridge Southern Lights Construction Inspection
August 18-19, 2009
Manhattan Terminal
Manhattan, IL

Records Review Issues

1. Enbridge to provide Station Facilities Design Basis Memorandum (DBM).

2. Documentation is required to show that welders Stout and Kueteman performed
qualified welds within the required six month period.

3. Documentation is required for the Matrix tank welders to verify that all welders were
properly qualified on the welding processes with in the required six month period.

4. Followup is required for the status of the following welds observed on the NDE
reader sheets: (notes in italics per discussion with Walter Armes 8/20/09)

1300-V17-S1-02W H-I no accepted repair weld radiographed 8/20
1300-V16-S1-02W H-I no accepted repair weld radiographed 8/20
1300-V04-S1-02W A-B no accepted repair weld replaced by door
1300-V17-S1-TJ A-B repair weld documentation, no original reject weld
5. Documentation is required on valves MM-210-BSV-11 and MM-145-V-1 to verify
that the seats were pressure tested to API 6D requirements.
6. Itis recommended that weld log history documents be initiated for both tank and
station work to more easily track weld repair history.

Field Review Issues

1. It was noted on girth weld coating near the pump manifolds that an excessive amount
of coating was applied. Large icicles were seen hanging from the bottom of the pipe.
These icicles can break off, leaving potential anomalies susceptible to corrosion.
Coating applicators should be trained to apply coating in such a manner to eliminate
the icicles and reduce the coating thickness. In addition, the large variations in
coating thickness make it difficult for the jeep to accurately detect anomalies.

2. In the same piping area it was noted that patch stick repairs were made that were
larger than what Enbridge allows (1/2” square area maximum). Two part epoxy
repairs are required for such areas.

3. In several locations on the same piping, tape was observed on the pipe. All tape and
foreign objects must be removed from the pipe surface prior to jeeping in order to
adequately check the coating for anomalies.

These issues were discussed with the coating inspector on site.




CENTRAL REGION OFFICE
Daily Inspection Report

Project:  Enbridge Southern Lights (20”) Date: 08_18_09
Location: =~ Manbhattan, IL Station/Survey or
Manhattan Station - Breakout Tanks, Pumps and Piping Pipeline Marker:
Personnel Contacted: Title/Position: Company/Affiliation:
Glen Jones Project Specialist Enbridge
Kelly Harless Construction Manager Enbridge (contract)
Boyd Haugrose Compliance Enbridge (contract)
Kraig Erickson Tank Project Manager Lake Superior Consulting
Walter Ames Tank Inspector Chief Enbridge (contract)
Dave Hoffman ' Compliance Enbridge
Jacob Weerts Mechanical Inspector Enbridge (contract)
Activities Observed/Performed: Results/Comments:
Reviewed tank welder qualifications Record of production weld with qualified NDE examination is
necessary for most welders to show qualification
Reviewed station welder qualifications Record qualified NDE examination is necessary for two welders
to show qualification
Reviewed station welding reader sheets No issues
Inspected field work on tanks No issues
Summary:
| Enbridge to follow up with the tank contractor Matrix to provide welder qualification records.
| Enbridge to follow up with qualified NDE records for station welders.
| Enbridge to provide Station Facilities Design Basis Memorandum.
Inspector(s):  Carl Griffis




. CENTRAL REGION OFFICE
Daily Inspection Report

Project: Enbridge Southern Lights (20™) Date: 08_19_09
Location: =~ Manhattan, IL Station/Survey or
Manhattan Station - Breakout Tanks, Pumps and Piping Pipeline Marker:
Personnel Contacted: Title/Position: Company/Affiliation:
Dave Hoffman Compliance Enbridge
Boyd Haugrose Compliance Enbridge (contract)
Walter Ames Tank Inspector Chief Enbridge (contract)
Glen Jones Project Specialist Enbridge
Jack Mershon Coating Inspector Enbridge (contract)
Atul Sumra Sr. Project Manager Matrix
Kraig Erickson Tank Project Manager Lake Superior Consulting
Activities Observed/Performed: Results/Comments:
Inspected station piping work, in particular coating and repair It was noted that there were several areas where patch stick was
areas. improperly applied (too large of an area). In addition, the girth

weld coating was too thick, causing icicles to hang off the bottom
of the pipe. Tape was also observed on the pipe, which must be
removed for proper jeeping.

Collected information on two valves Enbridge to provide seat pressure test documentation

Reviewed tank welder qualification information provided by Addition NDE documentation is necessary.

Matrix.

Reviewed the tank NDE reader sheets. Followup is required on seven welds identified on the two tanks

which did not have repair welds, or were repair welds and did not
have original weld rejection records. It was difficult to track
weld repair records.

Summary:

Enbridge to followup with Matrix to provide provide NDE documentation
Enbridge to provide valve pressure test information
It is recommended that a weld log history sheet be developed for the tank welds to more easily track weld repairs.

Inspector(s): Carl Griffis




Cline, Sandy (PHMSA)

From: David Hoffman [David.Hoffman@enbridge.com]

Sent: Monday, September 14, 2009 4:37 PM

To: Griffis, Carl (PHMSA)

Cc: Shaun Kavajecz

Subject: Manhattan Terminal Construction Inspection August 18 - 20

Attachments: Enbridge Letter TOSV Testing to API 598 & EES110.pdf; Enbridge Exhibits for TOSV.pdf;

Enbridge Specification EES110 vs API 6D.pdf; Enbridge Engineering Standard EES110.pdf

Hi Carl, hope you are well.

Attached is the documentation required to close the final inspection finding from your construction inspection of the
Manhattan Terminal August 18 — 20. | believe you had a verbal discussion with Glen Jones last week regarding the Triple
Offset Valves meeting the requirements of 49 CFR Part 195. 116 — Valve Seat Testing in compliance with API 6D.

Inspection Finding:
“Documentation is required on valves MM-210-BSV-11 and MM-145-V-1 to verify that the seats were pressure tested to
API 6D requirements”.

Enbridge Response:

At the time of the inspection, Enbridge was only able to demonstrate that Triple Offset Valves (TOSV) MM-210-BSV-11
and MM-145-V-1 being installed at the Manhattan Terminal Facility, were seat tested per API 598. A question arose if
this testing method meets or exceeds seat testing requirements per 49 CFR Part 195.116(d).

The attached documents titled Enbridge Letter TOSV Testing to APl 598 & EES110.pdf and Enbridge Exhibits for TOSV.pdf
provide documentation from the valve manufacturer, TYCO (Vanessa), verifying that ALL TOSV purchased by Enbridge
are and have been seat tested to the Enbridge Engineering Standard EES-110 and API 598.

Also attached is a memo from the Enbridge Engineering Standards Department (Calvin Cheng) demonstrating that
Enbridge Engineering Standard — Specification for Triple Off-set Valves (attached), which outlines TOSV seat testing
requirements, meets and/or exceeds the seat testing requirements of API 6D, as required by code.

Please call me if you have any additional question and/or concerns.

Regards,

Dave

Dave Hoffman

Supervisor, US Compliance - | Enbridge Energy Company, Inc.

119 N 25th Street E | Superior, WI 54880
W Office: (715) 394-1540 | @ Cell: (715) 718-1179
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Unless otherwise indicated or obvious 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 immediately notify the sender using the above contact information or by return email and
delete this message and any copies from your computer system. Thank you.




t l’ c D Tyco Valves & Controls itafia S.r.}.
Fiscal and lega! domicile - Menag -Adminy: fon:
o e e Via Piacenza - 290 18 Lugagneno Val d Arda (PC)- Italy
Flow Control Full paid-up capital EURO 11.660.000,00-REAPCN. 121627
Company records reg. no. Piacenza 010 18690339
VAT 01018590339-C.CIAA r8g.no. PC 003979
Compeny with a sole shareholder under the management

V anessa and coordination of Tyco International Finance Group GmbH - Switzerland

Lugagneno Val d Arda Manufacturing Plant:
Via Piacenza - 290 18 Lugagnano Vel d Arda (PC) - lisly
Tol +380623 890201 - Fax+39 0523 890290

Lugagnano Val d'Arda (PC) - ltaly
September 10, 2009

To: ENBRIDGE
Aftn: To whom it may concern
From: Vanessa Manufacturing Plant - Q.A./Q.C. Department

We (VANESSA) declare that all Series 30,000 Vanessa valves supplied for various ENBRIDGE projects have
been seat tested in accordance with AP! 598 and with Enbridge Specification EES110-2007 Version 0 (April
24" 2007) Par. 11.3 for what concerns duration of such tests.

Starting from the new Vanessa Series 30,000 valves we will supply with our ack. VA08/1544 (PO N° 3024742)
we have implemented a new certification procedure. In our final EN 1024 3.1 certificates we will add the above
mentioned Enbridge Specification about test duration in the field named: “notes” (See Attachment 1).

Previously, as the EN 10204 3.1 inspection certificates is computer generated, we recorded that the tests were
performed only in accordance with AP} 598. The information of the extended duration of the seat leakage tests
in accordance with paragraph 11.3 of Enbridge specification EES110 was only reported in our internal form
named: FTC-01-91 Rev.8 "Final assembly & test report”, »

Enclosed (see Attachment 2) you can find this form where we have highlighted, for one of the main order we
have supplied to Enbridge, the extended duration of these seat leakage tests. We apologize but being this an
internal report is in ltalian language.

We are at your disposal for any additional information you may need.

i

Ty
VANES SR

apeidCiuring Plant.* . =+ -

Q.A Manageai®® Ve
93%%9‘0&? 'gqls ltalia S.r.l.
Qi




Enbridge Pipelines Inc. : ENBR’D GE

10201 Jasper Avenue
P.O. Box 398
Edmonton, AB T5J 2J9
Canada

Tel: 780 378-2230
www.enbridge.com

m e m o File Number: ENG-523

Date: September 11, 2009
To: Glen Jones
From: Calvin Cheng, P.Eng

Re:  API 6D vs. API 598 Testing Requirements

Enbridge purchases Triple Offset Valves (TOSV) for use in its Canadian and US Pipeline Systems,
including those under the scope of DOT 49 CFR Part 195. Purchased TOSV must meet the
requirements of Enbridge Equipment Specification 110-2007 — Specification for Triple Off-set
Valves.

49 CFR Part 195 — Transportation of Hazardous Liquids by Pipeline para. 195.116 specifies that
‘le]lach valve installed in a pipeline system must comply with the following:
(a) The valve must be of a sound engineering design ...
(d) Each valve must be both hydrostatically shell tested and hydrostatically seat tested without
leakage to at least the requirements set forth in section [11] of API Standard 6D”

API 6D specifies the requirements and provides recommendation for the design, manufacturing,
testing and documentation of ball, check, gate, and plug valves for application in pipeline systems.

API 598 covers inspection, examination, supplementary examinations and pressure test
requirements for valves designed to various API valve standards.

Valves designed to API 6D are not covered in the testing requirements of APl 598.

Hydrostatic seat (closure) test criteria outlined in Enbridge Equipment Specification 110-2007 —
Specification for Triple Off-Set Valves meets or exceeds the requirements of both API 598 and API
6D on the basis of test pressure, test duration and acceptance criteria. Valves manufactured and
tested to the requirements of EES 110 therefore comply and are suitable for use in DOT 49 CFR
Part 195 pipeline systems.



Page 2

09/11/09
Minimum hydrostatic seat (closure) test pressure
,, EES 110 vs. EES 110 vs.
API 598 API 6D EES 110 AP| 598 API 6D
: 5 - 1.1 times the design differential
1.1 imes 38 C/.1 O0%F pressure (for automated valves),
prosaure rating or 1.1 times the design rating (for
60-100 PSIG determined in maﬁual valves), followed by low Exceeds Exceeds
accordance with ASME Paliriad ly 2
B16.34 material pressure air (6 par/QO PSI)in
) accordance with AP| 598
* Low-pressure closure test for butterfly valve NPS >4 & ASME Class < 600
Minimum hydrostatic seat (closure) test duration
| N EES 110 vs. EES 110 vs.
| API 598 API 6D EES 110 AP| 598 AP| 6D
| NPS <2 15 sec 2 min. 2 min. Exceeds Meets
NPS 2% to 6 60 sec 2 min. 2 min. Exceeds Meets
NPS 8 to 12 120 sec 5 min. 5 min. Exceeds Meets
NPS 14 to 36 120 sec 5 min. 5 min. Exceeds Meets
NPS > 36 120 sec. 5 min. 10 min. Exceeds Exceeds
Minimum hydrostatic seat (closure) test acceptance criteria |
\
|
4 EES 110 EES 110 |
oot i EES 110 vs. API 598 | vs. API 6D
NPS <2 0 drops/min. Seat leakage shall not Exceeds Exceeds
NPS 2%t06 | 12 drops/min. | [ O Metal-seated valves |, 0041505208 Rate A [ Exceeds | Exceeds
- the leakage rate shall not
NPS 8to 12 | 20 drops/min. (no leakage). Valve seat Exceeds Exceeds
exceed ISO 5208 Rate D
2 drops per min. | (0.1 cubic mm/sec x DN dleakage dshall b: f)i';o
NPS = 14 : ) ’ ; ktiniai rops and zero bubbles Exceeds Exceeds
per in. NPS when testing with liquid). | ¢ e duration of the test.
CKC
Attachments
Distribution:
G. Jones
J. Perez
J. Huber
G. Henningsen
K. Jones

R. Tadic
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