
1 I. WITNESS INTRODUCTION
2
3 1. Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.
4
5 A. My name is David Schramm. My business address is 7135 Janes Avenue,

6 Woodridge, Illinois, 60517.

7
8 2. Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?
9

10 A. I am employed as a Vice-President and Senior Project manager by EN

11 Engineering, an engineering and consulting firm specializing in pipeline design

12 services for the oil and gas industry.

13

14 3. Q. PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND AND
15 PROFESSIONAL EXPERIENCE.
16
17 A. I hold a B.S from Iowa State University (Ames, Iowa) and am a NACE (National

18 Association of Corrosion Engineers) certified Cathodic Protection Specialist

19 (#3178) and Corrosion Technologist (#3178). My professional experience

20 consists of employment in the pipeline industry with EN Engineering (present

21 employer), NICOR Technologies, NICOR Gas (Northern Illinois Gas), Corrpro

22 Companies, Inc. and HARCO Corporation. My responsibilities in these positions

23 include over twenty-six (26) years of extensive experience in the direct and

24 practical application of pipeline integrity and corrosion control including

25 corrosion engineering analysis and design, process control and measurement,

26 internal· "smart" tooling analysis, cathodic protection design, installation and

27 maintenance, computerized close interval potential survey, direct current voltage

28 current survey, telluric current monitoring, measurement and investigation, stray

29 DC interference testing and mitigation, coating selection and inspection, and

30 material selection and purchasing.

31

32 I am currently responsible for the technical support of the Pipeline and Corrosion

33 Control service offering including the development and maintenance of technical

34 specifications and procedures, project oversight and quality assurance for



corrosion control, cathodic protection, field failure and integrity management

2 projects and proposals, and the qualification and training of corrosion control,

3 field failure, and system integrity personnel.

4

5 Within the corrosion control and cathodic protection industry I have served in a

6 Chair position for NACE T-1O-A-11 Gas Industry Corrosion Problems (1995-

7 2001), NACE Certification Committee (2001 - 2005), and am incoming Vice-

8 Chair to the NACE Professional Activities Committee (PAC). In addition, I am a

9 Certified Crafllnstructor for the National Center for Construction Education

10 (NCCER) as it relates to their American Petroleum Institute (API) Operator

11 Qualification Program, a Veriforce Operator Qualification Evaluator, and, as a

12 member of the NACE Cathodic Protection Training and Certification Program

13 Task Group, was instrumental in the development and review of the NACE

14 Cathodic Protection Training and Certification program.

15

16 My Resume is attached to this document as Appendix A.

17
18

19 4. Q. ON WHOSE BEHALF WAS THIS TESTIMONY PREPARED?
20
21 A. This testimony was prepared on behalf of the Staff of the South Dakota Public

22 Utilities Commission (Staff).

23
24
25 II. PURPOSE OF THIS TESTIMONY
26
27 5. Q. PLEASE STATE THE PURPOSE OF YOUR TESTIMONY IN THIS
28 PROCEEDING.
29
30 A. The main objective of the Staff in this testimony is to ensure that TransCanada

31 Keystone Pipeline, LP (Keystone) has met the requirements of the Federal

32 Pipeline Safety Regulations 49CFR 195, Transportation of Hazardous Liquids

33 by Pipeline, with respect to Keystone's application for a permit (Permit) to

34 construct and operate a crude oil pipeline in South Dakota. This testimony

35 deals specifically with the areas of Corrosion Control (Subpart H.)



1

2 Additional requirements in these areas have been placed upon Keystone as a

3 condition of being granted a special permit to operate the pipeline at a hoop

4 stress level of 80% of the specified minimum yield strength (SMYS) of the pipe

5 material. These additional requirements will be noted in the appropriate portions

6 of this testimony.

7
8 6. Q. HOW WILL YOUR TESTIMONY BE ORGANIZED?
9

10 A. The testimony will address the relevant portions of the Federal requirements

11 related to ensuring that the design, construction, and operation of the facility will

12 produce minimal adverse effects on the environment and the citizens of South

13 Dakota. Each subpart of the Federal requirements will be addressed separately.

14 At the conclusion of the testimony, I will present an overall assessment of the

15 corrosion control program planned by TransCanada Keystone Pipeline, LP.

16

17 49CFRCh.l- Subpart H - Corrosion Control
18

19 7. Q. Is Keystone in compliance with §195.551 - What do the regulations in
20 this subpart cover?
21
22 A. This section of code prescribes the minimum requirements for the protection

23 of steel pipelines against corrosion. I have reviewed the PHMSA Grant of

24 Waiver, TransCanada Petition, and the Direct Testimony of Robert Jones,

25 Meera Kothari, Loys Gray, and Brian Thomas, and find the proposed design,

26 construction, and installation of this pipeline meets the requirements of this

27 subpart. Additional reference is detailed in Exhibit A.

28
29 8. Q. §195.553 - What special definitions apply to this subpart?
30
31 A. This section of code contains special definitions which apply to this subpart.

32 would not expect to see any documentation supplied to address this section

33 by TransCanada or PHMSA. For clarification to later sections found below,

34 the following definitions from this section of code are:



• Direct Assessment means any integrity assessment method that utilizes a

process to evaluate certain threats (Le., external corrosion, internal

corrosion and stress corrosion cracking) to a pipeline segment's integrity.

The process includes the gathering and integration of risk factor data,

indirect examination or analysis to identify areas of suspected corrosion,

direct examination of the pipeline in these areas, and post assessment

evaluation.

• External corrosion direct assessment (ECDA) means a four-step process

that combines pre-assessment, indirect inspection, direct examination,

and post-assessment to evaluate the threat of external corrosion to the

integrity of a pipeline.

Q. - Does Keystone have a plan for supervisor qualification in the areas of
corrosion control and does it meet the l'equirements of §195.555 - What
are the qualifications for supervisors?
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A. In my opinion, Keystone's plan needs additional documentation and providing

this additional documentation is recommended as a condition of issuing a

20 construction permit as discussed in more detail in Exhibit B.

21
22 10. Q. Must the Keystone pipeline have a coating for external corrosion
23 control under the provisions of §195.557 - Which pipelines must have
24 coating for external corrosion control?
25
26 A. This section of code requires that each buried or submerged pipeline to have

27 an external coating for external corrosion control if installed after October 20,

28 1985. TransCanada will provide an external corrosion control coating on the

29 Keystone pipeline that will meet all requirements with this section of code as

30 discussed in more detail in Exhibit C.



I

2 11. Q. Has Keystone selected an approved coating for external corrosion
3 control per §195.559 - What coating material may I use for external
4 corrosion control?
5
6 A. TransCanada is taking a good proactive approach to coating selection and,

7 as contained in Exhibit D, the inspection of the coating prior to installation.

8 Fusion bonded epoxy (FBE) coatings are indeed the industry "best practice"

9 choice and that will possess and meet all of the properties required by this

10 section of code.

II
12 12. Q. Will Keystone's plan meet the inspection timing requirements for
13 external corrosion control in §195.561 - When must I inspect pipe coating
14 used for external corrosion control?
IS
16 A. TransCanada is taking a good proactive approach to coating inspection,

17 selected industry "best practice" choices, and will meet the intent of this code

18 section. Additional detail is provided in Exhibit E.

19
20 13. Q. Must the Keystone pipeline have cathodic protection under the
21 provisions of §195.563 - Which pipelines must have cathodic protection
22 (CP)?
23
24 A. Based on the PHMSA Grant of Waiver requirements and the revised April 10,

25 2007 TransCanada Petition, detailed in Exhibit F, the proposed Keystone

26 pipeline will be provided with cathodic protection that will meet or exceed the

27 requirements of this code section.

28
29 14. Q. Must Keystone install cathodic protection on breakout tanks under the
30 provisions of §195.565 - How do I install cathodic protection on breakout
31 tanks?
32
33 A. As indicated in Exhibit G, TransCanada does not intend to install any

34 breakout tanks as part of this petition in the State of South Dakota.



1

2 15. Q. Has Keystone provided for corrosion control test leads as contained in
3 §195.567 - Which pipelines must have test leads and what must I do to
4 install and maintain the leads?
5
6 A. As a recommendation, Keystone needs to provide additional documentation and

7 clarification that acknowledges the PHMSA Grant of Waiver requirements and

8 addresses the installation methods that will be used to install the test lead wires,

9 connect the wire to the pipe, and the protective coating that will be used over the

10 connection. This is discussed in more detail under Exhibit H.

11
12

13 16. Q. Does Keystone's plan meet the requirements in §195.569 - Do I have to
14 examine exposed portions of buried pipe?
15
16 A. In my opinion, Keystone's plan needs additional documentation and providing

17 this additional documentation is recommended as a condition of issuing a

18 construction permit as discussed in more detail in Exhibit I.

19
20
21 17. Q. Has Keystone provided information as to a cathodic protection criteria
22 under §195.571 - What criteria must I use to determine the adequacy of
23 cathodic protection?
24
25 A. The PHMSA Grant of Waiver and the revised April 10, 2007 TransCanada

26 Petition both acknowledge compliance to this industry "best practice"

27 document - meeting the requirements of this code section. Additional detail

28 can be found in Exhibit J.

29

30 18. Q. Has Keystone provided a plan to monitor for external corrosion under
31 §195.573 - What must I do to monitor external corrosion control?
32
33 A. The revised April 10, 2007 TransCanada Petition acknowledges the

34 requirements to meet this code section. The April 30, 2007 PHMSA Grant of

35 Waiver is more stringent and places additional direction and requirements

36 with regard to this code section. Additional details can be found in Exhibit K.



1
2 19. Q. Must Keystone provide electrical isolation required under §195.575-
3 Which facilities must I electrically isolate and what inspection, tests, and
4 safeguards are required?
5
6 A. TransCanada has chosen to not electrically isolate the pipeline from the

7 pumping stations. Based on this design, TransCanada is taking a good

8 proactive approach, has selected industry "best practices" and, as proposed,

9 will meet the requirements of this code section. Additional detail is provided in

10 Exhibit L.

11
12 20. Q. Must the Keystone pipeline alleviate interference currents under the
13 provision of §195.577 - What must I do to alleviate interference currents?
14
15 A. Significant testimony and documentation has been provided with regards to this

16 code section including: defined requirements by PHMSA in the Grant of

17 Waiver. I would agree that TransCanada is taking a proactive approach to this

18 issue and, as proposed, will meet the requirements of this code section.

19 Additional detail is provided in Exhibit M .

20
21
22 21. Q. Will Keystone's plan meet mitigation requirements for internal
23 corrosion under the provisions of §195.579 - What must I do to mitigate
24 internal con'osion?
25
26 A. TransCanada has taken a more stringent approach with regard to the mitigation

27 of internal corrosion as it relates to operating design (turbulent mode) and

28 reduced sediment and water levels. PHMSA acknowledges this approach and

29 places additional requirements which include operational notification

30 requirements, cleaning intervals and the required use of corrosion coupons.

31 This approach as presented meets the requirements of this code section. More

32 detail is provided in Exhibit N.



1

2 22. Q. Has Keystone selected an approved coating for Atmospheric Corrosion
3 per §195.581 - Which pipelines must I protect against atmospheric
4 corrosion and what coating material may I use?
5
6 A. In my opinion, Keystone's plan needs additional documentation and providing

7 this additional documentation is recommended as a condition of issuing a

8 construction permit as discussed in more detail in Exhibit O.

9

10 23. Q. Has Keystone provided how they will monitor for atmospheric

11 corrosion control under §195.583 - What must I do to monitor

12 atmospheric corrosion control?

13
14 A. In my opinion, Keystone's plan needs additional documentation and providing

15 this additional documentation is recommended as a condition of issuing a

16 construction permit as discussed in more detail in Exhibit P.

17

18 24. Q. Is Keystone's plan to correct corroded pipe adequate under the
19 provisions of §195.585 - What must I do to correct corroded pipe?
20
21 A.ln my opinion, Keystone's plan needs additional documentation and providing

22 this additional documentation is recommended as a condition of issuing a

23 construction permit as discussed in more detail in Exhibit Q.

24

25 25. Q. Will the Keystone plan meet the requirements for determining the
26 strength of corroded pipe under §195.587 - What methods are available to
27 determine the strength of corroded pipe?
28
29 A. The PHMSA Grant of Waiver requires that Keystone apply the most conservative

30 methods in order to confirm and determine the strength of corroded pipe based

31 on remaining wall thickness. In addition the PHMSA Grant of Waiver requires

32 that Keystone must confirm the remaining strength tools (RSTRENG),

33 RSTRENG-O.85dL and ASME 831 G are valid for this pipeline. These more



1 stringent requirements as imposed meet and exceed the requirements of this

2 code section. Additional detail is provided in Exhibit R.

3
4 26. Q. Will Keystone's plan meet the standards that apply for direct
5 assessment under the provision of §19S.S88 - What standards apply to
6 direct assessment?
7
8 A. In my opinion, Keystone's plan needs additional documentation and providing

9 this additional documentation is recommended as a condition of issuing a

10 construction permit as discussed in more detail in Exhibit S.

11
12 27. Q. Will Keystone's plan meet the requirements for the retention of
13 corrosion control information under the provision of §19S.589 - What
14 corrosion control information do I have to maintain?
15
16 A. PHMSA places more stringent record keeping requirements on the Keystone

17 Pipeline in their Grant of Waiver. TransCanada's Petition for the Keystone

18 Pipeline and subsequent request for information acknowledge the requirements

19 of this code section. Assuming plan follow-through, the Keystone Pipeline will

20 meet the record keeping requirements contained in this code section

21

22 28. Q. Does this conclude your Testimony?
23
24 A. Yes it does
25



Appendix A

David A. Schramm
Vice President, Pipeline Integrity & Corrosion Services

Education

Professional
Certifications

Summary of
Experience

Project
Experience

BS, Resource Management, Iowa State University, Ames, Iowa, 1978

Nationai Association of Corrosion Engineers International (NACE)
Cathodic Protection Specialist #3178
National Association of Corrosion Engineers International (NACE)
Corrosion Technologist #3178
Clockspring Trainerllnstaller Certified
National Center for Construction and Research (NCCER) Certified Craft
Instructor
National Association of Corrosion Engineers
Veriforce Operator Qualification Evaluator
Operator Qualification ISNETWORLD #00425152
West Virginia University, Appalachian Underground Course - Advanced
Corrosion Control

Twenty-six (26) years of extensive experience in the direct and practical
application of pipeline integrity and corrosion control including corrosion
engineering analysis and design, process control and measurement, internal
"smart" tooling analysis, cathodic protection design, installation and
maintenance, computerized close interval potential survey, direct current
voltage current survey, telluric current monitoring, measurement and
investigation, stray DC interference testing and mitigation, coating selection
and inspection, and material selection and purchasing.

Responsible for the technical support of the Pipeline and Corrosion Control
service offering including the development and maintenance of technical
specifications and procedures, project oversight and quality assurance for
corrosion control, cathodic protection, field failure and integrity management
projects and proposals, and the qualification and training of corrosion
control, field failure and system integrity personnel.

In addition to pipelines, has ad ditional experience with underground storage
tanks, above grade storage tanks, power plant structures, condenser/chiller
equipment, water well casings, lead sheath cable, underground electric
cable, and marine structures.

Corrosion Control Operations, Illinois

Managed and directed the Corrosion Control Service Group for Nicor
Technologies and Nicor Gas providing corrosion control consulting services
to distribution and transmission pipelines, municipal and utility organizations,
and commercial and industrial customers. Responsible for the performance
of all operating corrosion controi programs (internal, external and
atmospheric) on the Nicor Gas pipeline system including specification,
performance and day-to-day operation. As a member of the Nicor Gas
weiding and joining, system integrity, and code committee operating task
groups provided technical expertise in pipeline integrity, research and
testing, corrosion control and cathodic protection issues. Having
responsibility for the due diligence corrosion control and cathodic protection
evaluations on acquisition projects in Argentina and Tennessee. Developed
risk, quality, and integrity management programs related to corrosion control
and cathodic protection operations.



David A. Schramm
Vice President, Pipeline Integrity & Corrosion Services

Project
Experience
(cont'd)

Corrosion Control and Research ~rogram Services, Illinois

Directed and coordinated the Nicor Gas corrosion control programs for
distribution, transmission, and storage facilities. Directly supervision
responsibility for the completion of annuai corrosion control and corrosion
control activities which inciude: annual reading programs, close interval
survey, stray current interference, and impressed current rectifier system
replacement. Managed and directed the research lab for Nicor Gas and
was responsible for day-to-day operation, quality performance, testing,
recommendation and approval, including the performance and analysis
ASTM and ANSI test standards and methods. Directly responsible for the
purge routine process for all large-diameter high- pressure pipeiines.
Conducted, analyzed and deveioped corrosion control action and
recommendation for all wall loss and fieid failure events.

Lakehead Pipe Line Company, North Dakota, Minnesota, Wisconsin,
Illinois, Michigan, and New York

Directed the completion of all annuai cathodic protection reading programs,
close interval survey, stray current interference, Impressed current rectifier
system replacement, and field failure investigations for the Lakehead Pipe
Line Company over a six (6) year period on facilities that include pipeline,
compression, substation, and storage facilities.

Portal Pipe Line Company, North Dakota

Supervised and completed the annual cathodic protection reading program
for the Portal Pipe Line Company including pipeline, gathering and wellhead
systems.

Alyeska Pipeline Service Company, Ataska

In-state direction, supervision and related to the process of conducting,
analyzing and performing telluric based close interval surveys for the Trans
Alaska Pipeline System (TAPS) over a four (4) year period. Direct
responsible for the performance, provision, data quality, data analysis and
report recommendations.

Deseret Generation and Transmission Company, Utah

Supervised, conducted and performed the design and testing services for
the Deseret Generation and Transmission Company. Planned and
performed a wide variety of duties involving the evaluation, design, and
installation of cathodic protection systems to inhibit corrosion on pipelines,
tanks, and similar underground and submerged structures including
electrical continuity and protection of concrete steei cylinder pipe.



David A. Schramm
Vice President, Pipeline Integrity & Corrosion Services

Project
Experience
(cont'd)

Mobil Oil, Illinois

Conducted and analyzed all underground facilities for the potential
application of cathodic protection for the Mobil-Joliet Refinery. Operationai
and performance responsibilities related to installation of new and existing
cathodic protection systems: design, redesign, and installation of impressed
current systems for tank bottoms.

Montana Power, Montana

Conducted, analyzed and performed close interval and leak detection
surveys on large diameter - high pressure - natural gas transmission
pipelines owned and operated by Montana Power near Helena, Montana.

Northern Natural Gas, Michigan

Conducted, analyzed and performed close interval surveys on large
diameter - high pressure - natural gas transmission pipelines owned and
operated by Northern Natural Gas (NNG) in the Upper Peninsula of
Michigan.

Mountain Bell Telephone, Wyoming

Supervised, conducted, analyzed and performed the corrosion controi and
cathodic protection analysis of the Mountain Bell Teiephone lead sheath
cable running between Evanston and Cheyenne, Wyoming.

Coffeen Power Plant, Illinois

Supervised, conducted, analyzed, designed and installed cathodic
protection systems for the Coffeen Power Plant Facilities operated by the
Central Illinois Light Company (CILCO).

LaGrange Hospital, Illinois

Designed, analyzed and supervised the installation of galvanic anode
systems designed to protect the interior water box of condenser/chiller units
operated by the LaGrange Hospital.

Union 76, Illino/s, Kentucky, Indiana

Supervised, conducted and analyzed the cathodic protection systems
installed on over 250 underground gasoline and waste oil storage tanks
systems owned and operated by Union 76.

O'Hare Airport, Illinois

Designed and supervised the installation of galvanic anode protection
systems for aviation fuel pipelines related to jet-way expansions.
Responsible for the cathodic protection assessment, design, and mitigation
on jet-way expansions of the G & H terminals as well as field supervision on
the United Airlines terminal 1 construction project.



David A. Schramm
Vice President. Pipeiine integrity & Corrosion Services

Project
Experience
(cont'd)

City of Viburnum, Missouri

Designed and supervised the installation of down-hole impressed current
systems for the City of Viburnum including the protection of water well
casing, column and bowls.



Exhibit A - §195.551

I\'Iany times documentation or information which is not directly related to corrosion
will have a direct effect on the ability to provide long term corrosion control.
Examples of this found helow include: the installation of the pipe at a greater depth
to protect against third party damage - as third party damage can lead to corrosion
wall loss; or the installation and commissioning of cathodic protection during
construction rather than after pipeline start-up. The following general impact items
and/or project definitions are provided as reference:

April 30, 2007- PHMSA Grant of Waiver (Excerpt- Grant subject to following
conditions):

• Depth of Cover: The soil cover must be maintained at a minimum depth of 48
incites in all areas except consolidated rock. In areas where the pipeline is
susceptiblc to thrcats from chisel plowing or other activities, the top of the
pipeline must he installed at least one foot below ti,e deepest penetration above
the pipeline.

Revised April 10, 2007 - Petition of TransCanada (Excerpt):
• Keystone will purchase and utilize X-70 and X-80 grade steel pipe from

teclmically pre-qualified pipe mills.
• Coating - Pipe: The pipe will be coated externally Witil plant applied fusion

bonded epoxy (FBE), girth welds will be coated witil field applied FBE or liquid
epoxy.

• Coating - Field Welded Joints: Field welded joints will he prepared and coated
with FBE or liquid epoxy in accordance with TransCanada coating specifications.

• Coatings - Directional Drills/Slick Bores - Line pipe installed in a bored or
directional drill crossing will be coated with FBE and an additional protective
abrasion-resistant FBE ollter coating or liquid epoxy.

• Keystone will design the pipeline to exceed the deptil of cover requirements for
installation of new oil pipelines set out in 49 CFR §195.248, Part D. Keystone
will generally provide 4 feet of cover over the pipeline as compared with 30 inch
minimum required by CFR 195. Depth of cover will be a minimum of 5 feet
below the bottom ofroad ditches and water bodies, which includes rivers, creeks,
streams, ditches and drains.

• External corrosion will be addressed by utilizing high performance coatings on
the mainline pipeline, including girth welds, with additional protective abrasion
resistant coatings where required (e.g., bored crossings, HDD). In addition the
cathodic protection system will be installed and progressively activated during the
construction phase (instead of within one year of operation) to control corrosion
immediately and tilereby reducing any initial growth (sic., "ofwall loss by
corrosion"). Keystone's mill wall thickness tolerance will be more stringent than
that required hy API 5L, resulting in an increased initial minimum waH thiclmess.



Direct Testimony of Robert Jones:
• 11,e pipeline is proposed to enter South Dakota in Marshall County and extend

southerly, exiting the state underneath the Missouri River near Yankton, South
Dakota.

• The length of the pipeline in South Dakota will be approximately 220 miles and
will cross 10 counties.

• There will be aboveground facilities including fOUf pump stations, remotely
activated isolation valves, and densitometers. Power lines required providing
power to pump stations, remotely activated isolation valves, and densitometers
will be permitted and constTIlcted by local utilities and not by Keystone.

Direct Testimony of Meera Kothari:
• No lateral lines will be constructed in Soutb Dakota.
• 11,e four pump stations in SonthDakota will be in Day, Beadle, Miner and

Hutchinson Counties. TIle stations and the pumps are electrically driven and will
be required to pnmp the crude oil through the line.

• Fourteen mainline valves will be installed in SOUtIl Dakota. Seven valves will be
remotely controlled.

• Corrosion can be both internal and external. Corrosion defects are defects which
develop over time during operation. Fusion bonded epoxy (FBE) is a protective
coating that is applied to the external surface of the pipe to prevent corrosion. A
cathodic protection system installed, comprised of engineered metal allows or
anodes, which are connected to the pipeline. A low voltage direct current is
applied to the pipeline; the process corrodes the anodes rather than ti,e pipeline.
TIle two combined mitigate external corrosion.



Exhibit B - §195.555

This section of code requires that supervisors maintain a thorough knowledge of
that portion nfthe corrosion control procedures estahlished under §195.402(c)(3)
for which they are responsihle for insuring compliance. Section §195.402(e)(3)
relates to the operating, maintenance, and repair of the pipeline system in
accordance with each of the requirements of this suhpart (§195.402) and suhpart H
under §195. Although this section is more applieahle to an operating pipeline and
not a pipeline during construction, the intent is to insure that responsible
individuals he required to have a thorough knowledge of corrosion control
procedures and those requirements contained under §195.402.

In relative context to this section of code, the PHMSA Grant of Waiver and the
Petition ofTransCanada do focus on the direetinn and action related to §195.587,
AletluJ//s available to determine tlte strength ofcO/Totlell pipe. However, nonc of the
documents specifically reviewed describe how compliance with this section of code
will be achieved. Only a small reference section contained in the l'el1isetl Apri/10,
2007-Petitioll ojTrulIsCallucla clOCllwellt- as it relates to the application and
performance testing for field applied coatings - was fnnnd and is provided helow.

TransCanada should be ahle to provide additional plan doeumentation as to how it
will require pipeline supervisors and/or inspectors to have a thorough knowledge of
the corrosion eontrol procedures and those contained under §I95.402 during the
design (corrosion eontrol and cathodic proteetion design), installation, and
operation of this pipeline.

Revised April 10, 2007 - Petition of TransCanada (Exeerpt):
The application procedures used in the field have been tested and proven to provide the
level of performance required when used with an approved coating material. 11,e field
applicators are trained and tested to prove they are capable of following the application
procedure.



Exhibit C - §195.557

This section of code requires that each buried or submerged pipeline must have an
external coating for external corrosion control if installed after October 20,1985.
As indicated below in reference, TransCanada meets all requirements with this
section of code.

Revised April 10, 2007 - Petition of TrllnsCanada (Excerpt):
• Keystone wili purchase and utilize X-70 and X-80 grade steel pipe from

technically pre-qualified pipe mills.
• Coating - Pipe: The pipe wili be coated externally witil plant applied fusion

bonded epoxy (FBE), gil1h welds wili he coated with field applied FBE or liquid
epoxy.

• Coating - Field Welded Joints: Field welded joiuts wili be prepared aud coated
with FBE or liquid epoxy in accordance with TransCanada coating specifications.

• Coatings - Directional Drills/Slick Bores - Line pipe installed in a bored or
directional drill crossing wili be coated with FBE and an additional protective
abrasion-resistant FBE outer coating or liquid epoxy.



are:
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•

•
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•

Exhibit D - §195.559

This section of code describes the properties that a coating material must possess in
order to be used on buried or submerged pipelines. In synopsis, the requirements

Be designed to mitigate corrosion;
Have sufficient adhesion to the metal surface to prevent under
film migration of moisture;
Be sufticiently ductile to resist cracking;
Have enough strength to resist damage due to handling and soil
stress;
Support any supplemental cathodic protection; and
If the coating is an insulating type, have low moisture absorptiou
and provide a high electrical resistance.

TransCanada provides significant detail with regard to its selection of the pipeline
coating, the coating to be used for bore operations, and the field coating that will be
used on this pipeline.

For bore operations, TransCanada indicates their desire to use a "dual" FBE
coating applied in plant using a parent FBE coating and a secondary FBE coating
that is modified to have additional properties to increase its hardness and abrasive
resistance properties. The advantage of this coating system is that there is no
physical separation in the two coatings - as they are hlended together at their
interface during applicatiou. The outer layer FBE coating acts to protect the inner
FBE coating which is considered to he the primary corrosion harrier. Again I
would consider this to be an industry "best practice" choice which possesses all of
the properties required by this section of code.

The same conclusion holds true for use of an '~fnduction heated" field applied FBE
or liquid epoxy coating indicated as the field joint coating. Agaiu I would consider
this selection to be an industry "best practice" choice which possesses all of the
properties required by this section of code.

The TransCanada design parameters and the requirements contained in the
PHMSA Grant of Wavier, requires the temperature of the pipeline to be held less
than 150 degrees Fahrenheit in order to remain nnder the FBE coating limitation of
150 degrees F. TransCanada indicates a maximum temperature value on the
pipeline at IOOA-degrees F



April 30, 2007- PHMSA Grant of Waiver (Excerpt- Grant subject to followiug
conditions):

• Temperature Control: The pipeline operating temperatures must be less than 150
degrees Fahrenheit.

Revised AprilIO, 2007 - Petition of TransCanada (Excerpt):
• Coatings - Temperature Rating: The pipeline will operate at a minimum value

temperature of 45.5-degrees F, and a maximum value temperature of 100.4
degrees F. the FBE (ISO-degrees F) and liquid epoxy coating systems (185
degrees F) are rated well above and below these respective temperatures.

• Coatings - Cased Crossings: All railroads, highways and roads will be crossed
without casings unless otherwise requested and will minimize carrier pipeline
corrosion due to mechanical or electrolytic shorts developed by casings over time.

• TransCanada's experience has shown that following this proactive approach to
preventing and detecting coating disbanding in the factory and the field results in
pipelines widl a high degree ofintegrily and safely. To date, TransCanada has not
experienced integrity issues with Fusion Bond Epoxy coated pipelines, some of
which have been in service for 28 years. Keystone will take additional steps to
ensure a higher quality pipe coating lhan is reqnired by the latest edilions of
NACE International's Recommended Practice, RP-0169, Control of External
Corrosion on Underground or Snbmerged Metallic Piping Systems.

Direct Testimony of Meera Kothari:
• TransCanada has dlOnsands of miles of this particnlar grade of pipeline steel

installed and in operation. TransCanada pioneered the use of FBE, which has
been in use on our system for over 28 years. There have been no leaks on this
type of pipe installed by TransCanada with the FBE coating and cathodic
protection system during that time. When TransCanada has excavated pipe to
validate FBE coating performance, there has been not evidence of external
corrosion.

Q7-I: Dala Request: For those pipelines thal TransCanada owns or operates over dIe
last five (5) years, which are coated with a plant applied fusion bonded epoxy coating
(FBE), how many failures or incidents related to external corrosion have occurred?

R7-1: RespoJlse: There have been no failures or incidents on this type ofpipe during the
last five years on TrallsCallada's owned and operatedpipelines that are coated with
plant-applied FEE. TrallsCanada has not experienced afai/lire due to external
corrosion on this type ofpipe with FBE coating in over 28 years ofexperience.

Q7-2: Data Request: Please provide additional information on the lype and description
of the coaling that will be used for directional bored or dlfllst-bore locations? What
quality contrnl testing will be performed after bore operations to evaluate as-installed
coaling condition for acceptability?

R7-2: Response: Directiollal bored pipe will be coated with plallt-appliedJllsioll bOlld
epo.\)' ("FEE") to senJe as the primal)J corrosion barrier. An additional topcoat oj
plant-applied FBE,formltlatedfor abrasion resistance (i.e., the abrasion-resistant



coating). will be applied to protect the pril1lmy FEE coating/rom damage during the
directional drilling operation.

One/lfll, additionaljoint 0/pipe is typically plllled through the bore location and is
visually inspected/or damage, This will provide all indication a/the coating condition
/01' the remainingjoints within the bore location. The injor111ationwill be recorded and
inc01porated in the pelforml1llce testing jar the cathodic protection JJ1stenl in the area,



Exhibit E - §195.561

This section of code requires that all external pipeline coatings be inspected with
specific reference to the inspection of the pipe just prior to lowering into the ditch or
submergence. It also requires the repair of any damage discovered.

Protective coatings on buried or submerged structures ~lre required by code on this
pipeline and are the initial defense in controlling pipeline corrosion. Protective
coatings provide corrosion prevention by isolating the external surface of the
pipeline from the surrounding environment. \Vhen used in conjunction with
cathodic protection, they reduce cathodic protection current requirements and
improve current distribution.

In addition to the specific reference to the inspection of the pipe jnst prior to
lowering into the ditch or snbmergence, PHMSA in the Grant of Wniver is
requesting a coating application quality control program to address surface
cleanliness standards, blast cleaning, application temperature control, adhesion,
cathodic disbandment, moisture permeation, bending, minimum coating thickness,
coating imperfections and coating repairs. TransCnnada acknowledges this
requirement in their petition document dated as ~"revised -April 10, 2007.

April 30, 2007- PHMSA Grant of Waiver (Excerpt- Grant snbject to following
conditions):

o Pipe Coating: The application of corrosion resistant coating to the steel pipe mnst
be subject to a conting applicntion qnality control program. The progrnm mnst
address pipe surface cleanliness standards, blast cleaning, application temperature
control, adhesion, cathodic disbandment, moisture penneation, bending,
minimum coating thickness, coating imperfections and coating repair.

o Field Coating: Keystone mnst implement n field girth weld joint coating
application specification and quality standards to ensure pipe surface cleanliness,
application, temperature control, adhesion qnality, cnthodic disbondment,
moisture penneation, bending, minimum coating thickness, holiday detection and
repnir qnnlity mnst be implemented in field conditions. Fieldjoint coatings mnst
be non-shielding to cnIhodic protection (CP). Field coating applicators mnst nse
valid coating procedures and be trained to use these procedures. Keystone will
perform follow-up tests all field-applied coating to confinn adequate adhesion to
metal and mill conting.

• Coatings for Trenchless Installation: Coatings used for directional bore, slick
bore and otilCr trench!ess installation methods mnst be resistant to nbrasions and
other damages that may occur due to rocks and other obstructions encountered in
this installation technique.



Revised April 10, 2007 - Petition of TransCanada (Excerpt):
• (sic., "A") Test (sic., "of the") coating systems to insure that they meet the strict

material property requirements ofNACE RP-0394 Application, Performance, and
Quality Control of Plant-Applied, Fusion Bonded Epoxy External Pipc Coating.
Cure, flexibility, impact resistance, blast profile, interfacial contamination,
thickness and cathodic disbandment resistance arc some of the properties
evalnated.

• Perf0n11 a pre trial to insure that the coating factory or application plant is capable
ofapplying the coating such that the reqnirements of the above referenced
specifications are met on a consistent basis in the finished product.

• Ferfaffil regular non-destructive and destructive tests during plan application on
coated pipe samples obtained from the process to confinn the coated pipe meets
the specified requirements. Unacceptable coated pipes are rejected and nm
through the process again until an acceptable product is produced.

• Inspect the coated pipe for "holidays" or coating defects prior to leaving the plant
and repair any deficiencies found.

• Take care in handling the pipe in stockpiling, transportation and stringing to
minimize any coating damage that may occur.

• Inspect the pipes after welding for "holidays" and again, all deficiencies are
repaired prior to backfilling.

• Coat girth weld areas in the field using coating materials that have been
previonsly tested and approved to provide acceptable levels of long term
perfonnance. The application procedures used in the field have been tested and
proven to provide the level of performance required when used with an approved
coating material. The field applicators are trained and tested to prove they are
capable of following the application procedure. Periodic process parameter and
coating cure tests insure that the girth weld coating ns properly applied and will
provide the high degree of protection required. Welds with unacceptable cure
process parameters are cleaned offand recoated.

• TransCanada's experience has shown that following this proactive approach to
preventing and detecting coating disbanding in the factory and the field results in
pipelines witl] a bigh degree of integrity and safety. To date, TransCanada has not
experienced integrity issnes witl] Fnsion Bond Epoxy cnated pipelines, some of
which have been in service for 28 years. Keystone will take additional steps to
ensure a higher quality pipe coating than is required by the latest editions of
NACE International's Recommended Practice, RP-OI69, Control of External
Corrosion on Underground or Snbmerged Metallic Piping Systems.

Q7-4: Data Reqnest: Describe TransCanada's qnality control and inspection process as
it relates to the protection of the external pipe coating as the pipe is lowered into the ditch
or snbmerged? And during backfill operations?

R7-4: Respo/lse: 111 order to verijjJ that the cOllstruction specifications are/allowed by
the construction contractor, Keystone will implement a quality control and quality



assllrance plan ("QCIQA Pilln ''). The OClQA Plan will establish technical inspection
policies and procedures (including thoseJor protection vltlle external pipe coating) ami
delineate the duties lind responsibilities ofeach cOlIstruction inspector assigned to the
Keystone project:

Keystone will have a lowering-in inspector assigned to tile project to ensure that the
external pipe coating is protected during this operation. Pipe lVi/I not be lowered ill to the
ditch 1I1it/lOll! tlIe Imvering-in inspector being present. Prior to lowering-in, the inspector
will ensure that tire contractor inspects all external pipe .'Ill/faces/or coating dejects and
damage with a properly calibrated operable holiday detector and that any cOlltingjlaws
are immediately marked alld repaired. Additionally, the lowering-ill inspector will
ensure that the ditch bottom isfree ofrock amI other construction debris and confirm
that the ditch bottom is prepared llnd any required support pilloJ1!s or padding have been
placed. During lowering-in, the inspector will inspect the pipe handling eqUipment for
properly manufactured slings, belts and cradles to protect the external pipe coating and
the pipe hamlling to prevent it fi'om swinging or rubbing against the sides ofthe ditch or
making contact lvith the side/1Ooms.

Where pipe is submerged during lowering-ill and is not concrete coated, the inspector
will inspect the ditch spoilmaterialsfor the presence afrock or other debrL<j that could
damage the external pipe coating and, if these materials are present, require installation
ofrick shield or wood lagging to protect the external pipe coating prior to lowering in
the pipe.

Keystone ',-vill also have a padding and backfill impector assigned to ensure that the pipe
and e..r:ternal coating are protectedfi'om physical damage. The padding and backfill
inspector will confirm that any !>pecified cathodic protection appurtenances have been
installed and, where rocky or!rozen ditch spoils are encountered, that acceptable
padding material is made utilizing mechanical paddersfrom the ditch !>poil or imported
padding material is placed over the pipe prior to backfilling or rock shield or wood
lagging is utilized.

Keystone's QCIQA Plan will include periodic audits by COl1stnlctiol1 management to
confirm that inspections are being properly pelformed and documented.



Exhibit F - §195.563

This section of code requires that each buried or submerged pipeline must be
cathodically protected if the pipeline is to he installed after Octoher 20,1985. The
cathodic protection system must be in operation not later than 1 year aftcr the
pipeline is constructed.

Fnr this pipeline, PHMSAs' Grant of Waiver specifically requires that the initial CP
system be operational within six months of placing a pipeline segment into service
a morc stringent requirement.

In the revised April 10, 2007 Petitinn, TnmsCanada indicates that they will be
taking a more proactive approach tn the application of cathodic protection and will
install and commission into service CP systems along with pipeline construction.

Although not as common as historical practice, a pipeline operator under the code
reference §195.563(a) could take up to a year after a pipeline is constructed to
provide operational cathodic protection. Under this scenario, a pipeline completed
in May 01"2007 would not need to demonstrate the operation and the appropriate
level of eathodic protection until May of 2008. The intent of the PHMSA Grant of
Wavier is not to reduce code requirements but to acknowledge increased
requirements (either at the Operator's commitment or by PHMSA requiremeut).
As such, the 6-month stipulation that the initial CP system must be operational
within six months of placing a pipeline segment in service is considered to be more
stringent and mimics the increased intent by TransCanada to provide for the
installation of cathodic protection timed to occur with each construction spread.

There are issues related to pipe construction where the commission of the rectifier
into service (energize) can create safety issues to workers and welding operations
during construction. As interpreted as intent of this section, and consistent with
these potential safety issues, it is my opinion that TransCanada/Keystone must have
an operational CP system within 6 -months of completion of an (electrically
continuous) pipeline segment of pipe that is in-service (has been tested, dewatered,
and nitrogen tilled as in the case of tirst year build). This effectively increases the
code requirement to just ~ the timeline allowed by code and increases the
requirement to pipeline segment rather than pipeline.

April 30, 2007- PHMSA Grant of Waiver (Excerpt- Grant subject to following
conditions):

• Cathodic Protection (ep): 11,e initial CP system must be operatioual within six
months of placing a pipeline segment in service.



Revised April 10, 2007 -Petition of TransCanada (Excerpt): The pipeline will
include an impressed current cathodic protection (CP) system in accordance with 49 CFR
§195.563 which will be progressively activated during the construction phase.

Q7-3: Data Request: Will the entire pipeline and all appurtanccs (valves, stations, etc.)
as proposed, be protected exclusively using an impressed type cathodic protection
system? Or will additional types of cathodic protection systems be used?

R7-3: Response: The entire pipeline and all appurtances will be protected exclusively
lIsing all impressed curren! cathodic protection .\J!stcm.

Q7-5: Data Request: Describe where TransCanada is proposing to locate and how
easements are to be secured for the proposed impressed CUITent rectifier and grounclbed
systems?

R7-5: Response: Keystone anticipates using deep well anode grolmdbeds, aud locating
these/ad/Wes within the fenced pump statioll sties. Pump station sites are being
acquired in fee. Ifany intermediate deep well anode groundbeds are required, Keystone
anticipates locating them 1vithinfenced mainline valve sites. lv/ainline valve sites are
being acquired with the pipeline easement.

Q7-11: Data Request: Please provide additional detail on how TransCanada's proposed
to install and progressively activate the catilodic protection system especially nnder a
multiple spread scenario?

R7-11: Respollse: Keystone '.'I pipeline construction contractor will install cathodic
protection ("e? '') test lead wires to the proposed pipeline and will facilitate the
installatioll ofany necesswy test leads byforeign utilities crossed by Keystone. Keystone
will use a CP contractor to install CP rectijiers,jullction boxes, deep well grOlmdbeds,
and test stations, as well as to commission and startup the CP system.

Keystone proposes to construct one pipeline spreads in 2008 and two in 2009. The CP
contractor will install the deep well grollnd beds,junction boxes and rectifiers
simultaneously with the pipeline constl1lctioll. Upon completion ofthe pipeline
construction in 2008, the CP ~J'stem on that portion ofthe pipeline will be commissioned
and started lip by the CP contractor. The 2009 work will be completed in similar
manner.



Exhibit G - §195.565

This section of code requires cathodic protection to be installed to the bottom of an
above-grade breakout tauk more thau 500 barrels iu capacity if iustalled after
Octoher 2, 2000.

Q7-12: Data Request: Please provide the number of breakout type tanks tilat will be
installed in the State of South Dakota and the means that will be used for tile application
ofcathodic Protection.

R7-12: Response: There are 1/0 breakout tanks to be installed ill SOlllh Dakota



,Exhibit H - §195.567

This section of code requires that all pipelines under cathodic protection must have
electrical test leads for external corrosion control. Further this code section
requires that:

o The leads arc located at intervals frequent enough to determine the
adequacy of cathodic protection.

o Looping or slack is provided during installation so that undue stress
on the connection or wire does not occur.

o Lead attachments arc prevented from causing stress concentration on
the pipe.

D Each connection is coated to the pipeline (and bared wire) with an
electrical insulatiug material compatible with the pipe coating and the
insulation on the wire.

o The test lead wires are maintained in a condition that enables future
electrical measurements to be made.

Based on review of the documentation available and pertinent to this code section, a
discrepancy exists between the language used in the revised April 10, 2007 petition
by TransCanada and the PHMSA Grant of Waiver. Specifically, PHMSA is
requiring more stringent requirements for the location of test points in and adjacent
to HCA segments and requires that upon commission testing of the pipeline be
completed within 6 months and address the proper number and location of CP test
stations, AC interference mitigation, and AC grounding programs. PHMSA also
requires that remedial action must occur (when test station readings fail to meet 49
CFR 195, Subpart H requirements within six months. Remedial actions must
include a close interval survey on each side of the affected test station.

As described in the revised April 10, 2007 Petition and the PHMSA Grant of
Waiver, the information and procedures will meet or exceed the requirements
contained in this code section with regnrd to the location of test points and what
must occur when a test station is '~Iost" or "unusable" during construction activities
or during pipeline operations.

Most likely due to the stage of this petition, no documentation could be found that
relates and nddresses that middle three (3) bullets items describing how the wires
will be instnlled (loop or slack), what methods of attachment will be used to prevent
stress risers, and how the connection will be coated.

April 30, 2007- PHMSA Grant of Waiver (Excerpt- Grant subject to following
conditions):

• Corrosion Surveys: Corrosion surveys of the affected pipeline must be completed
within six months ofplacing the respective CP system(s) in operation to ensure
adequate external corrosion protection per NACE RPO169. TIle survey will also

Deleted: "



address the proper number and location of CP test stations as well as AC
interference mitigation and AC grounding programs per NACE RPO 177. At least
one CP test station must be located within each HCA with a maximum spacing
between test stations of one-half mile within ti,e HCA. If placement of a test
station within an HCA is impractical, the test station must be placed at the nearest
practical location. If any annual test station reading fails to meet 49 CFR 195,
Subpart H requirements, remedial actions must occur within six months.
Remedial actions must include a close interval survey on each side of the affected
test station and all modifications to the CP system necessary to ensure adequate
external corrosion control.

Revised April 10, 2007 - Petition ofTransCanada (Excerpt): Test stations wiII be
attached to the pipeline at intervals averaging one mile and not exceeding two miles, and
at all public road and railroad crossings. Test leads and CP bond wires wiII be installed
on the Keystone Pipeline at foreign pipeline crossings and installed on the foreign
pipeline being crossed, when approved by the owner of the foreign pipeline.

Q7-11: Data Request: Please provide additional detail on how TransCanada's proposed
to install and progressively activate the cathodic protection system especially under a
multiple spread scenario?

R 7-11: Respollse: Keystone's pipeline construction contractor wil/ install cathodic
protection ("CP ") test lead wires to the proposed pipeline and will[acilitate the
installation ofany necessw)' test leads byforeign utilities crossed by Keystone. Keystone
wil/use a .CP contractor to illstall CP rectifiers,jullctioll boxes, deep well grOlmdbeds,
and test stations, as well as to commission and startup the CP ~J'stel1l.

Keystone proposes to construct one pipeline spreads in 2008 and tlvo in 2009 ill South
Dakota. The CP contractor will install the deep well ground beds, junction boxes and
rectifiers simultaneollsly with the pipeline construction. Upon completion ofthe pipeline
construction ill 2008, the CP ~yste11l 011 that portion ofthe pipeline will be commissioned
lInd started up by the CP contractor. The 2009 work will be completed in similar
manner.



Exhibit I - 195.569

This section of code requires that if you have knowledge that any portion of the
buried pipeliue will be exposed, you must examine the exposed portion for evidence
of corrosion if the pipe is bare or if the coating is deteriorated. lfyou find external
corrosion at a level that requires corrective action you must investigate in all
directions to determine if any additional corrosion exists in the vicinity that might
require correction action. The investigation can be done b)' visual and/or indirect
methods.

This code sectiou is more applicable to a pipeline that is in operation rather thau the
during the construction and instaUation process - for the simple fact that the
pipeline has not been placed in an environment long enough for corrosion (time
dependent threat) to have occurred. In addition, during lay-in operations the
pipeline is required and has undergone a 100'~ visual inspection prior to burial.

1\'105t pipeline companies have detailed Operations and .Maintenance procedures
with regard to the inspection of pipe when exposed. TransCallada should be able to
provide additional plan documentation as to how it will meet this code regulation
during pipeline operation. This process should be followed during the exposure of
any section of pipe after backfill operations are complete - regardless of how long
the pipe has been buried or submerged.



Exhibit J- §195.571

This section of code requires that cathodic protection under this subpart must
comply with one or more of the criteria contained in paragraphs 6.2 and 6.3 of the
Nalional Association of Corrosion Engineers (NACE) Standard RP 0169.

Both the TransCanada Petition and the PHMSA Grant of Waiver acknowledge the
use ofRP-0169 as the criteria for cathodic protection that will be used.

April 30, 2007- PHMSA Grant of Waiver (Excerpt- Grant subject to following
conditions):

• Corrosion Surveys: Corrosion surveys of the affected pipeline must be completed
within six months ofplacing the respective CP systern(s) in operation to ensure
adequate external corrosion protection per NACE RP0169. The survey will also
address the proper number and location of CP test stations as well as AC
interference mitigation and AC grounding programs per NACE RPOI77. At least
one CP test station must be located within each I-ICA with a maximum spacing
between test stations of one-half mile within the HCA. If placement ofa test
station within an HCA is impractical, the test station must be placed at the nearest
practicallocalion. If any annual test station reading fails to meet 49 CFR 195,
Subpart H requirements, remedial actions must occur within six months.
Remedial actions must include a close interval survey on each side of the affected
test station and all modifications to the CP system necessary to ensure adequate
external corrosion control.

Q7-14: Data Request: Please provide the criteria for cathodic protection that will be
used for this pipeline and related appurtances? Please provide the procedures tlmt will be
used to ensure the requirements for the criterion are met?

R7-14: Respollse: The criteria for cathodic protectioll that will be IIsedfor this pipeline
will correspolld with the requirements of49 CFR Part 195 Subpart H alld NACE
recommelldedpractice RP 0169 (sic., "SP-0/69 as of2007"). Keystolle's Illtegrity
Management Plan will ensure the requirements for the criteria are met.



Exhibit K - §195.573

This section of code requires (cathodically) protccted pipelines similar to this
project to be monitored with activities to include:

o Conduct an annual tcst to determine the level of cathodic protection
applied (each calendar year not to exceed 15 months from the last
inspection).

o Assess the fucilit)r and determine the circumstances in which a c1osc
iuterval survey (CIS) or computible technology is pructicuhle und
necessary - with the implication that if you determine that a CIS is
required that it is performed.

o Perform testing to determine the performance of impressed current
rectifiers and other devices for operation. Rectitiers are to be
inspected at a minimum at least six times each calendar year and at
intervals not exceeding 2.5 months. Interference bonds (where failure
of the bond would jeopardize integrity are to be inspected ut a
minimum of at least six times each calendar year and at intervals not
exceeding 2.5 months. All other bond locations are to be inspected
each calendar year not to exceed 15 months from the last inspection.

The revised April 10, 2007 TransCanada Petition uclmowledges the requirements to
meet this code section. The April 30, 2007 PHMSA Grant of Waiver is more
stringent und places additional direction and requirements with regard to this code
section. This includes:

•

•

•

•

•

Thut u corrosion survey be completed within six months of plucing the
respective CP system(s) in operation.
That the corrosion survey must also address the proper number and
location of CP test station, AC interference mitigation and AC grounding
locations.
The requirement to install test stations with High Consequence Areas
(HCA) ut u defined interval increases the monitoring requirements for
cathodic protection in within the HCA.
A close interval survey (CIS) must be performed on the pipeline within
two years of the pipeline in-service date.
The CIS resnlts must be integrated with the baseline ILl to determine
whether further action is needed.

April 30, 2007- PHMSA Grant of Waiver (Excerpt- Grant subject to following
conditions):



• Pipeline Inspection: The pipeline must be capable of passing in line inspection
(ILl) tools. All headers and other segments covered under this special permit that
do not allow the passage of an ILl device must have a corrosion mitigation plan.

o Corrosion Surveys: Corrosion surveys of the affected pipeline must be completed
within six months ofplacil1g the respective CP system(s) in operation to ensure
adequate extemal corrosion protection per NACE RPOJ 69. The survey will also
address the proper number and location of CP test stations as well as AC
interference mitigation and AC grounding programs per NACE RPO177. At least
one CP test station must be located within each I-ICA with a maximum spacing
between test stations of one-half mile within the HCA. If placement ofa test
station within an HCA is impractical, the test station must be placed at the nearest
practieallocation. If any annual test station reading fails to meet 49 CFR 195,
Subpart H requirements, remedial actions must occur within six months.
Remedial actions must include a close interval survey on each side of the affected
test station and all modifications to the CP system necessary to ensure adequate
external corrosion control.

• Initial Close Interval Survey (CIS) -Initial: A CIS must be perfonned on the
pipeline within two years of the pipeline in-service date. The CIS results must be
integrated with the baseline ILl to detemline whether further action is needed.

Q7-13: Data Request: Please provide any detail of, if any, the measurements that will
be obtained during pipeline construction that relate to §195, subpart H? What
measurements will be taken during pipeline operation?

R7-13: Respollse: A1easurements that will be obtained during pipeline construction
relating to 49 CFR Part 195 Subpart H includes:

• Part 195.561 - The external coating will be checkedfor holidays using visual
inspection and electronically using a holiday detector (''jeep ").

• Part 195.563 - Nfeasurements will be taken to determine soil resistivities to
enable design ofthe cathodic protection ~ystem.

• Part 195.575 - Keystone will electrically interconnect and cathodically protect its
pipeline and abovegrollndfacilities as a single unit and therefore, measurements
related to isolation equipment are not required.

o Part 195.577 - Electrical measurements will be taken to identifj' allY HVAC alld
HVDe intelference currents, and intelference with any close paralleling
pipelines.

During operations, monthly rectifier readings to checkfor voltage, cun'ent, and
resistance will be pelfarmed consistent with Part 195.573(c). An annual test lead s1l11'ey
will also be pelfonned to check system pelformance, and an annual equipment and
maintenance check will be conducted on the rectifiers consistent with Part 195.573(a).



Exhibit L - §195.575

This section of code requires the electrical isolation of a buried or metallic or
submerged pipeline from other metallic structures unless by design it is electrically
interconnected and cathodically protected with the pipeline as a single structure.
Where neeessary to eleetrically isolate a portion of the pipeline - to facilitate the
application of corrosion control - you must install one or more electrically insulating
devices. And where installed, you must inspect and test to assure the isolation is
adeqnate.

In addition, if)'ou install an insulating device in area where a combustible
atmosphere could exist or reasonably foreseen, you must tal{e precautions to
prevent arcing. And finally, if a pipeline is in close proximity to an electrical
transmission tower footing, ground cable, counterpoise (buried ground cables that
connect between towers) or other areas where it is reasonable to foresee fault
currents or an unusual risk for lightning, you must protect the pipeline against this
type of damage and take protective measnres at insnlating devices.

By design the casing pipe at a cased pipeline crossing is electrically isolated from the
carrier pipe (the pipeline carrying the prodnct). This is achieved throngh the nse of
electrically isolating casing spacers. An installation completed in this manner
complies with the intent of code. I wonld agree with the Testimony of Meera
Kothari that indnstry "hest practice" has moved away from designing and hnilding
pipelines that are cased and, as proposed, TransCanada indicates that they are not
intending to make use of cased crossings.

TransCanada indicates that the pnmp station and pipeline will he protected as a
single nnit and therefore electrical isolation will not he reqnired. Under this design
the cathodic protection system will not only protect the pipeline bnt the electrical
gronnd system within the pnmp station and that which is common to the incoming
AC power snpply system. This is simply a matter of cathodic protection design
philosophy and one that is common to many pipeline systems operating in the
United States today.

The advantages of this design inclnde (bnt are not limited to):
• Elimination of stray current issues on the AC grounding system.
• The application of cathodic protection to the AC gronnding system to

mitigate corrosion loss of electrical ground.
• Reduced maintenance and monitoring activities in context to locations

where electrical isolation and the protective devices that would exist.
• Common gronnding path in the event of electrical gronnd fanlt

conditions.



It should he noted that TransCanada indieates the pipeline will not be colloeated
with any AC pmvcr lines or corridors within the State of South Dakota.

Direct Testimony of .i\tleera Kothari:
• Casings have been proven to be a significant risk for the development of

corrosion. Tral1sCunudu, along with the rest of the pipeline industry, has moved
away Jrom designing and building pipelines that are cased.

Q7-8: Data Request: Please confilm the amount of pipeline rights-of-way through the
State of South Dakota that will cohabitate witil an AC power line or con-idor'? Also
where applicable, indicate the size of the AC power line(s)'?

R7-8: Re!qJlJJlse: Keystone's proposed pipeline routing willnol be collocated with any
ACpower lines or corridors in South Dakota

Q7-15: Data Request: Please provide additional infonnation on how the pipeline will
be electrically constructed in philosophy'? Will pump stations be protected independently
or under common protection with the pipeline? Where will electrical isolation be
installed'?

R7-15: Respo1lse: Keystone will electrically interconnect llnd cathodically protect its
pipeline and abovegl'oundfacilities, including pump stations, as a single uuit. An
electrical isolation design philosophy will not be used. Therefore, there will be 110 need
for electrical isolation bet1veen each pump station and pipeline.

Q7-16: Data Request: Please describe how any points of electrical isolation will be
protected from electrical surges or lightning?

R7-16: Response: There will be no points ofelectrical isolation, as Keystone will not
electrically isolate pump stations from the pipeline.

Q7-17: Data Request: Will electrical ground at motorized valves and pump stations
facilities be electrically independent from the pipeline or protected in common with the
pipeline cathodic protection system'?

R7-17: Response: The electrical ground at motorized valves and pump station facilities
will be protected in common with the pipeline cathodic protection system.



Exhibit M - §195.577

This section of code requires a program to identify, test for, and minimize the
detrimental effects if the pipeline is exposed to stray electrical currents. In addition,
you must design and install each impressed current or galvanic anode system to
minimize any adverse effects on existing adjacent metallic structures.

Significant documentation has been provided with regards to this code section. A
summary follows:

• A large section of documentation relates to the assessment and protection of
the pipeline when collocated with high voltage electric transmission lines.

o Within the State of South Dakota, the Keystone pipeline will not be
installed collocated with any high voltage electric transmission lines.
Based on the PHMSA Grant of Waiver, this docs not eliminate
Keystone from the requirement to conduct an AC assessment survey
and installing mitigation eqnipment (as required) along this section of
the pipeline.

• Both the TransCanada Petition and PHMSA Grant of Waiver acknowledge
and address interference surveys and the requirements to document the
results and take corrective actions to mitigate any adverse effects.

o As detailed in the tubIe at the end of this section, approximately I mile
of pipeline cohabitates with other foreign pipeline systems.

• The design of the cathodic protection system (impressed current, deep anode
groundbed systems at station locations and mainline valve sites is described
with the intent to reduce stray current effects on other metallic facilities and
reduce issues with animal livestock. The end effect of this design minimizes
earth gradient potential ditTerences.

• TransCanada acknowledges the issues with Telluric currents and describes
an operational plan to address this issue if it is found along the pipeline:

• Protection of AC ground in the stations can eliminate potential adverse
effects on neighboring AC and electrically continuous grounding systems.

In this particular case, collocation or cohabitation is when differently operated
pipelines or even electrically and independently isolated pipelines arc installed in
common rights-of way. When multiple pipelines arc installed in a common rights
of-way, additional measures are required to ensure that a proper and representative
pipe-to-soil is obtained over the line being inspected and can at times increase the
difficulty locating the pipeline. Since TransCanada has provided that there arc



there are three (3) actual pipeline crossings with other regulated pipeline facilities in
South D~lkota and 110 common rights-or-way this is not an issue.

Code requires a 12-foot minimal spacing between electrically independent
structures. Although spacing between facilities plays a role in, stray current
interference and its detection relies more on the understand of where foreign
operated cathodic protection systems are located with respect to the pipeline being
tested; and based on those locations, where interference might occur. Once
determined, specific site testing is performed to confirm or rule-out if this condition
exists. Typically uncongested rights-of-way (as iu the case reported by
TransCanada) reduce the number of locations that would need to be assessed. This
condition is also affected by the soil resistivity values along the pipeline rights-of
way. Based on the information provided by TransCanada, the testing as proposed is
consistent with that required to detect, monitor and mitigate stray current
interference.

April 30, 2007- PHMSA Grant of Waiver (Excerpt- Grant snbjeet to following
conditions):

• Interference Currents Control: Control of induced alternating current from
parallel electric transmission lines and other interference issues that may affect
the pipeline must be incorporated into the design of the pipeline and addressed
during the construction phase. Issues identified and not originally addressed in
the design phase must be brought to PHMSA headquarters' attentioo. An
iuducted AC program to protect the pipeline from corrosiou caused by stray
currents must be in place and functioning within six months after placing the
pipeline into service.

• Interference Current Surveys: Interference surveys must be perfoffiled within six
months of placing the pipeline in service to ensure compliance with applicable
NACE International Standard Recommended Practices 0169 and 0177 (NACE
RPO169 and NACE RPOl??) for interference current levels. If intenerence
currents are found, Keystone will detennine if there have been any adverse affects
to the pipeline and mitigate the effects as necessary. Keystone will report the
results of any negative finding and the associated mitigative efforts to the
appropriate PHMSA regional office.

Revised April 10,2007 - Petition of TransCanada (Excerpt):
• The proposed Keystone pipeline is not co-located with high voltage power

transmission lines and exposure to inducted alternating current (AC) electric
currents is therefore minimal. Corrosion due to AC interference is very rate.
Research by PRCI (GRI8l87) concluded AC corrosion is possible only in special
circumstances of current density and holiday size. The concern for AC
interference in personnel safety (step and touch potentials). Keystone will install
CP and stray cnlTent mitigation facilities during pipeline construction. The
requirements of OSHA 191O.269(n) Grounding for Protection of Employees,
1910.269 Appendix C Protection from Step and NACE PRO177 Mitigation of
Alternating CUlTent and Lightning Effects on Metallic Structures and Corrosion



Control Systems will be met. Specifically, step and touch potential will be
maintained at no more than 15 Volts RMS AC. During operation, the
effectiveness of the original mitigation designs will be evaluated and modification
made as required.

• Telluric currents are currents flowing in the crust of the planet earth as a result of
inductive and capacitive effects from the aurora borealis. The aurora borealis is
produced when solar wind charged particles are trapped by the earth's magnetic
field. Trans Canada has been doing research on the effects of telluric currents on
pipelines Witil Carlton University and the Geomagnetic Laboratory ofNatural
Resources Canada for over 10 years. TransCanada originally performed research
on telluric currents as part of ti,e pre-engineering for ti,e Alaska Highway Gas
Pipeline Project in the late 1970's and early 1980's. Earth magnetie fields can
makc it diffienIt to perfonn CP snrveys, but have little to no effect on pipeline
integrity. Methods for conceting for earth CUlTCllts arc used on a regular basis in
CP surveys at TransCanada. TI,e methodology employs a satellite based CP
power source interruption system which is synchronized with stationary reference
cell data collectors on both sides of the survey region. Baseline ground potentials
are recorded in sync with the pipe-to-soil survey potentials in order that the CP
survey potential readings can be corrected for the deviations produced by Telluric
Currents.

Direct Testimony of Meera Kothari:
• Federal pipeline regulations require pipelines to have a minimum clearance of 12

inches from foreign utilities. Typical industry practice is to under cross an
existing utility.

Q7-7: Data Reqnest: How is TransCanada addressing the location of the impressed
current groundbeds with respect to animal livestock?

R7-7: Respoll.'w: To protect animal livestock against the potentialfor adverse impacts,
Keystone will install deep growulbed cathodic protection jystems within the fenced pump
station and mainline valve sites.

Q7-8: Data Reqnest: Please confirm the amount ofpipeline rights-of-way through the
State of Soutl] Dakota that will eohabitate Witil an AC power line or corridor? Also
where applicable, indicate the size of ti,e AC power liners)?

R7~8: Response: Keystone's proposed pipeline routing will not be collocated with any
ACpower lines or corridors in South Dakota.

Q7-9: Data Request: For areas of cohabitation Witil AC power (as applicable) or any
otiler locations where electrical shock is possible, what safety precantions will be taken to
prevent electrical shock to employees or ti,e general public? What safety precautions or
monitoring will be taken to prevent excessive AC current from discharging from small
pipeline holidays?



R7-9: Response: There are 110 locations in South Dakota where the Keystone Pipeline
will collocate with A C power lines. There is a potentialfor electrical shock at certain
areas, including electrical substations and electrical switchgear buildings located within
the pump station and mainline valve sites. Because the pump station and mainline valve
sites will be fenced, the general public will be protectedfrom electrical shock. These
facilities will be designed in accordance with the applicable codes and regulations to
protect employees alld other authorized persollnel from electrical shock.

Stray current disclwrgingji'o11l pipeline holidays will be mitigated through illtel:!"erellce
sun1eys and a(ijustmellts to the cathodic protection ~J!stem during operations, which will
be done as part ofthe integrity lv!allagement Program.

Q7-10: Data Request: Please confirm the amount of pipeline rights-of-way through the
State of South Dakota that will cohabitate with another foreign pipeline system? Also
where applicable iodicate the type (gas, liquid, etc.) of product contained in the foreign
pipeline?

R 7-1O-Respollse: Keystone's proposed pipeline routing will be collocated 'with existing
pipelines asfol/ows:

Begill MP Emf MP Sic Existing Product Type
U(Distallce Pipeline
CalclIlated) JI

427.2 427.8 0.6 miles Kaneh Refilled Liquid
Product

436.5 436.7 0.2 miles Local Gas Natural Gas Gas
Pipeline

436.7 436.9 0.2 miles Kaneh Refilled Liquid
Product



Exhibit N - §195.579

This section of code requires that if )'OU transport any hazardous liquid that would
corrode the pipeline, you must investigate the corrosive effect of the hazardous
liquid and take adequate steps to mitigate internal corrosion.

If inhibitors are used, then they must be of sumcient quantity to protect the entire
system, coupons or other monitoring equipment must be installed to determine the
effectiveness of the inhibitor. The monitoring equipment must be examined at least
twice per year and not to exceed 7.5 month intervals

This section of code requires procedures and action to perform an inspection of the
internal surface of the pipe whenever you remove a section of pipe from the
pipeline. If corrosion is found, you must investigate and take corrective action.

As described below, the revised April 10, 2007 TransCanada Petilion indicates a
more stringent limit level to sediment and water levels than industry standards and
has designed the pipeline to operate in a tnrbnlent !low 1lI0de. The PHMSA Grant
of \Vaiver acknowledges this more stringent level as a requirement to construct.
This Grant of \Vaiver includes operational notification requirements, cleaning
intervals and the required use of corrosion coupons.

During construction, sufticient activities are in place to remove any leftover hydro
test water and, during eonstruetion hold-np, a nitrogen pnrge will in place to
prevent internal eorrosion and to monitor pressnre (of the nitrogen) for any
indieation of wall loss.

The approach as ontlined meets or exeeeds the reqnirements eontained in this eode
section.

April 30, 2007- PHMSA Grant of Waiver (Excerpt- Grant subjeet to following
eonditions):

• Pipeline Inspection: The pipeline must be capable ofpassing in line inspection
(ILl) tools. All headers and other segments covered under this special permit that
do not allow the passage of an ILl device must have a corrosion mitigation plan.

• Internal Corrosion: Keystone shall limit sediment and water (S&W) to 0.5 percent
by volume and report S&W testing results to PHMSA in the l80-day and annual
reports. Keystone shall also report upset conditions causing S&W level
excursions above the limit. This report shall also contain remedial measures
Keystone has taken to prevent a recurrence of excursions above the S&W limits.
Keystone must run cleaning pigs twice in the first full year of operation and as
necessary in succeeding years based on the analysis of oil constituents, weight
loss coupons located in areas with the greatest internal corrosion threat and other



intemal corrosion threats. Keystone will send their analysis's and further actions,
if any, to PHMSA.

Revised April 10, 2007 -Petition of TransCanada (Excerpt):
• Intemal corrosion will be addressed utilizing a more stringent tariff S&W

requirement to reduce the corrosivity of the transported liquid, and ultimately
resulting in lower corrosion rates. Internal corrosion will also be addressed
through a pipeline design resulting in turbulent flow in all flow regimes to prevent
the drop out of water or solids and, as set out above, through the use of a more
stringent mill wall thickness tolerance. In addition, Keystone proposes to utilize a
cleaning program to confinn the effectiveness of its program. Effectiveness of
the internal corrosion program will be reported to PHMSA for the first five years
ofoperation.

Direct Testimony of Meera Kothari:
• A tariff specification of 0.5% solids and water by volume is contained in

Keystone's transportation agreement with its shippers. This specification is lower
than the industry standard of 1% to minimize the potential for intemal corrosion.
The pipeline is designed to operate in turbulent flow to minimize water drop out,
which is also a potential cause of internal corrosion. During operations the
pipeline is cleaned using in-line inspection tools. The pipeline is inspected with a
smart in-line inspection tool, which measures and records internal and external
metal loss.

Q7-18: Data Reqnest: Please describe any activities and parameters that will be nsed to
reduce the risk for internal corrosion after completion of the hydro-test, during and
immediately after the de-watering process?

R7-18: Response: In 2008, once the pipeline is tested (Ind dewatered, the pipeline will
be purged ofair andfilled witii nitrogen. [n 2009, filling IIIe pipeline witii crude oil will
immediately follow once the pipeline is tested and dewatered.

Q7-19: Data Request: Please describe what measurements will be taken or designed
in,to to this pipeline to monitor the pipeline and appurtances for intemal corrosion during
its operation?

R7-19: Respollse: Keystone has conducted an internal corrosion ("fC'') susceptibility
study (oil/water}low model). The follow model results indicate:

• No considerable risk ojIe at normal operating conditions
• Risk o/water stratification and Ie resultingfrom "near minimumjlow" (worst

case) conditioll showed allowance of40% - 75% reduction inflolV rate below
minimum operation flolV rate of340,000 bpdfor water drop-ollt to occur; and

• Residual risk to be mitigated through Integrity .Management Program

Keystone wil/monitor the product for compliance with the !lpecificatioll of0.5% sediment
and water, (the current u.s. indllst!)' standard is J%). Keystone will conduct sampling
for sulphur (sic, "Sllljill' "), micro-carbon residue ("MeR ") and lolal acid numher



("TAN'') to determine product quality. /fthere is any indication ofcorrosion effects
Keystone will imp/emelltmitigation methods which may include one or more a/the
jollowing methods to manage internal corrosion susceptibility: corrosion coupons; use of
cleaning and l\4FL tools to identify anomalies; and chemica/treatment (Corrosion
Inhibitors lind/or Biocide.,).



Exhibit 0 - §195.581

This section of code requires the pipeline or portiou of the pipeline to be cleaned and
protectively coated if it is exposed to the atmosphere. This must be done with a
coating material suitable for the prevention of atmospheric corrosion. This section
of code applies to all atmospherically exposed locations unless demonstrated by test,
investigation, or experience - appropriate to the environment - that only a light
surface oxide will develop or that any atmospheric corrosion that occurs will not
affect the safe oper'ltion of the pipeline before the next scheduled inspection. This
exemption does not apply to locations of interf~lce between soil and air (such as at
pipe risers, valve stems etc.).

The revised April 10, 2007 TransC'lnada Petition and the PHMSA Gmnt ofW'liver
genenilly focus on those areas of pipe manufacture and construction which are
significant to the integrity of the pipeline and which are difficult to resolve once the
pipeline is buried. As such, the issue of an atmospheric coating - at this stage of the
project - wonld not be expected 'lnd has not been address nor delined in 'lny
reviewed document.

TmnsCanad'l shonld be able to provide 'ldditional plan document'ltion as to how it
will protect the above grade portions of this pipeline (and related appnrt'lnces) from
atmospheric corrosion. Response from TransCanada should address the protective
coating for atmospheric coating and provide specific reference as to how the
interface area between the soil and air (such as at risers) will be addressed. This
shonld inclnde, but lIot be limited to:

• .Project timeline as it relates to the application ofa protective coating and
how this timeline protects the s'lfe operation of the pipeline

• Snrface prepamtion
• Material specilications
• Procedures for installation
• Quality control measures and procedures

• IfTransCanada will not be using a protective coating:
o Than documentation shonld be provided as to how TransCanad'l will

demonstrate by test, investigation, or experience - appropriate to the
environment - that only a light snrface oxide will develop or that any
atmospheric corrosion that occurs will not affect the safe operation of
the pipeline.



Exhibit P - §195.583

This section of code requires the inspection for atmospheric corrosion of each
pipeline or portion of pipeline exposed to the atmosphere occur at least once every 3
calendar years, with intervals not exceeding 39 months between inspections.

This inspection must give particular attention to the pipe at the soil-ta-air interface,
under thermal insulation, under disbanded coatings, at pipe supports, at deck
penetrations, and on spans over water. If atmospheric corrosion is found during the
inspection you must address and provide/restore atmospheric corrosion protection
consistent with §195.581.

The revised April 10, 2007 TransCanada Petition and the PHMSA Grant of Waiver
generally focus on those areas of pipe manufacture and construction which are
signiticant to the integrity of the pipeline and which are difficult to resolve once the
pipeline is buried. As such, the inspection of an atmospheric coating - at this stage
of the project - would not be expected aud has not been address nor defined in any
revien'ed document.

TransCanada should be able to provide additional plan documentation as to hnw it
will monitor and inspect the above grade portions of this pipeline (and related
appurtances) for atmospheric corrosion. Response from TransCanada should
address the protective coating for atmospheric coating and provide specific
reference as to how the interface area between the soil and air (such as at risers)
and uuder thermal insulation will be addressed. This should include, but not be
limited to:

• Procedures related to inspection performance
• Assessment criteria that will be used
• Response timelines for resolution of any issues found
• Procedures related to repair and restoration



Exhibit Q - §195.585

This section of code requires that if you find pipe generally corroded so that the
remaining \vall thickness is less than that required for the maximum operating
pressure (MAOP) of the pipe you must replace the pipe. This must be done unless
)'ou:

• Reduce the maximum operating pressure commensurate with the
strength of the pipe needed for service ability based on actual
remaining wall thickness; or

• Repair the pipe by a method that reliable engineering tests and
analysis show can permanently restore the serviceability of the pipe.

If pipe is found to have localized corrosion pitting to a degree that leakage might
result, you must replace or repair the pipe, unless you reduce the maximum
operating pressure (MAOP) commensnrate with the strength of the pipe based on
remaining wall thickness in the pits.

This section of code is more applicable to an operating pipeline. The revised April
10,2007 TransC'lIIada Petition and the PHMSA Grant of Waiver generally focus ou
those areas of pipe manufacture and construction which are significant to the
integrity ofthe pipeline and which are diflicult to resolve once the pipeline is buried.
The pipeline is under continual inspection prior to installation as documented
subsequent to this Exhibit.

TransC'lIIada should be able to provide additional plan documentation as to how it
will monitor and inspect portions of this pipeline (and related appnrtances) if fonnd
to have generalized corrosion or localized corrosion pitting - either during
installation and/or operation. This shonld inclnde, but not be limited to:

• Procedures related to inspection performance and the operating actions that
will occur.

• Assessment criteria that will be used
• Response timelines for resolution of any issues found
• Procedures related to repair and restoration



Exhibit R - §195.587

This section of code indicates you may use the procedure in ASME B3IG, MIl11/101

jor Determining tile Remaining Strength o/Corroded Pipelines" or the procedure
developed by AGAIBattelle, uA A10tlifled Criterioll/of Evaluating the Remaining
Strength ofCorroded Pipe rlllith RSTRENG disk)" to determine the strength of
corroded pipe based on remaining wall thickness. These procedures apply to
corroded regions that do uot penetrate the pipe wall and the application is subject to
the limitations set out in the respective procedures.

Both the revised April 10, 2007 TransCanada Petition and the PHMSA Graut of
Waiver acknowledge the use of tools such as ASMEB31 G, and the Modified
Criterion for Evaluating the Remaining Strength of Corroded Pipe (RSTRENG).
The TransCanada Petition provides a high level assessment related to the use of
these tools and the applicability for this pipeline project.

The PHMSA Grant of Waiver requires that Keystone apply the most conservative
methods in order to confirm and determine the strength of corroded pipe based on
remaining wall thickness. In addition the PHlVISA Grant of Waiver reqnires that
Keystone mnst confirm that the remaining strength tools (RSTRENG), RSTRENG
0.85dL and ASME B31G are valid for this pipeline. It addition it applies 11 more
stringent requirement for Anomllly Enlnlltion and Repllir Criteria.

April 30, 2007- PHMSA Grant of Waiver (Excerpt- Grant subject to following
couditions):

• Anomaly Evaluation and Repair: Anomaly evaluations and repairs in the special
permit area must be performed based upon the following:

o lnunediate Repllir Conditions: Follow I95.452(h)(4)(i) except desigllllte
the calcuillted remllining strength failure pressure ratio (FPR) =<1. I6

o 60-dllY Conditions: No changes to 195.452(h)(4)(ii).
o ISO-day Conditions: Follow 195.452 (h)(4)(iii) with exceptions for the

following conditions which must be scheduled for repair within ISO days;
• Calculated FPR =<1.32
• Areas of general corrosion with predicted metal loss greater than

40 percent.
• Predicted metal loss is greater than 40 percent of nominal wall that

is located as a crossing of another pipeline.
• Gouge or groove greater than 8 percent ofnominal wall

• Each anomaly not repaired under the immediate repair requirements must have a
corrosion groWtil rate and ILl tool tolerance assigned per tile Integrity
Management Program (Il\t1P) to determine the maximum re-inspection interval.

• Anomaly Assessment !vIethods: Keystone must confirm the remaining strength
(RSTRENG) effective area, RSTRENG-0.S5dL and ASME B3 IG assessment
methods are valid for the pipe diameter, wall thickness, grade, operating pressure,



operating stress level and operating temperature, Keystone must also use the
most conservative method until COnfilTIlation of the proper method is made to
PHMSA headquarters.

Revised April 10, 2007 - Petition ofTransCanada (Excerpt Appendix G): A review
ofliterature sources and direct contacts with organizations that have been connected with
the development validation of methods for the development and validation of methods for
the assessment of the remaining strength of corroded pipe (RSTRENG) indicated that the
database of validating tests does not extend beyond an SMYS of 70,000 psi. However,
methods such as RSTRENG and ASME B31G contain no factors that are grade
dependent other than the flow stress. All odler factors are purely geometry-dependent.
The usual definition of flow stress for strength grades up to X70 has been SMYS +
10,000 psi for RSTRENG and 1.1 x SMYS for ASME B31 G. For X80, dlis would lead
to a flow stress equal or close to the specified minimum tensile strength. While some
work indicates that, for modern high-touglmess steels, tensile strength may be a better
failure criterion than yield strength or flow stress, it is more consistent with the
philosophy of approaches based on the Battelle surface flaw equation, like RSTRNG and
ASME B31 G, to continue to use a flow stress that is internlediate between yield and
tensile strength. Accordingly, for higher-grade materials such as X80, a more appropriate
minimum flow stress criterion is the mean of SMYS and specified minimum tensile
strengdl (SMTS). Keystone will use this criterion, as required and assuming X80
materials are used, in any application of remaining strength calculations during the
operation of the Keystone Pipeline.



Exhibit S - §195.588

This section of code requires that if you use direct assessment on an onshore pipeline
you must evaluate the effects of external corrosion using the requirements of this
section (does not apply if you are using a direct assessment type of method (i.e., CIS)
for other reasons other than for Direct Assessment.

The requirements for the performance of Direct Assessment include:

• Must follow the NACE Standard RPOs02

• Must develop and implement an ECDA plan that includes pre
assessment, indirect examination, direct examination, and post
assessment.

In addition to the requirements contained in the NACE Standard RPOs02 the
following is required:

• Pre-assessment:
o Provisions for applying more restive criteria for ECDA when

conducted the first time on a pipeline segment.
a Document the basis on which the selection of tile two different,

but complementary indirect assessment tools are chosen for
each ECDA region.

o Utilize an indirect inspection method not in NACE 502
demonstrate the applicability, validation process, equipment
used, application procedure, and utilization of data.

• Indirect Examinations
o Provisions for applying more restive criteria for ECDA when

conducted the first time on a pipeline segment.
a Provide a criteria for identifying and documenting those

indications that must be considered for excavation including:
• Known sensitivities of equipment
• Procedures for using each tool
• The approach used

a Provide documentation for each indication identified to
include:

• The urgency of excavation and direct assessment

This section of code is more applicable to an operating pipeline. The revised April
10,2007 TransCanada Petition and the PHMSA Grant of Waiver generally focus on
those areas of pipe manufacture and construction which are significant to the
integrity of the pipeline and which are difficult to resolve once the pipeline is buried.
TransCanada should he ahle to provide additional plan documentation as to how,
when, or if it will use a direct assessment methodology consist with the requirements



of this code section and the PHlVlSA Grant of Waiver requirements. This should
include, but not be limited to:

• Provide documents that define the Kc:ystonc Direct Assessment methodology
and acknowledges the requirements of this code section and the PHlVlSA
Grand of Waiver

• Provide procedures/guidelines that will be used to evaluate where Direct
Assessment will he required

• Provide the anticipated locations where Direct Assessment will be used

April 30, 2007- PHMSA Grant of Waiver (Excerpt- Grant subject to following
conditions):

• Direct Assessment Plan: Headers, mainline valve bypasses and other sections
covered by this special pennit timt cannot accommndate ILl tools must be part of
a Direct Assessment (DA) plan or other acceptable integrity monitoring method
using Extemal and Intemal Corrosion Direct Assessment criteria (ECDA/ICDA).



Exhibit T - §195.589

This section of code requires that current records and maps to show the location of:
cathodically protection pipelines; cathodically protection facilities including
galvanic anodes; and neighboring structures if (electrically) bonded to the cathodic
protection system. In addition, records or maps are required to be maintained
showing the stated number anodes, installed in a stated manner or spacing and the
specific distances to each buried anode.

For each analysis, check, demonstration, examination, inspection, review, survey,
and test required by this subpart records must be kept in sufficient detail to
demonstrate the adequacy of corrosion control measures. The records must be kept
for live (5) years unless the records are related to §§195.569, 195.573(a) and (b), and
195.579(b)(3) and (c). These records must be retained for as long as the pipeline
remains in service.

Based on review of documents and response it appears that TransCanada
acknowledges the requirements of this code section.

Q7-13: Data Request: Please provide any detail of, if any, the measurements that will
be obtained during pipeline construction that relate to §195, subpart H? What
measurements will be taken during pipeline operation?

R7-J3: Response: .Measurements that will be obtained during pipeline construction
relatil/g 10 49 CFR Part 195 Subpart H il/cludes:

• Part /95.561 - The external coating will be checkedfor holidays llsing visual
inspection and electronically llsing a holiday detector (''jeep '').

• Part 195.563 -lltfeaSlll'ements will be fakenlo determine soi/l'esistivities to
enable design ofthe cathodic protection ~J'stem.

• Part 195.575 - Keystone will electrically intercoJlnect and cathodically protect its
pipeline and abovegroundfacilities as a single unit and therefore, measurements
related to isolation equipment are not required.

• Par' 195.577 - Elecfricalmeasurements will be taken to identw! any HVA C and
HYDe intelfel'ence currents, and intelference with any close paralleling
pipelines.

During operations, mOllthly rectifier readings to checkJar voltage, current, and
resistance will be pelformed consistent with ParI 195.573(c). All ammal test lead sll11'ey
will also be pelformed to check system pelfo1'mance, and an annual eqllipmem and
maintenance check will be conducted all the rectifiers consistent with Part 195.573(a).


