1 1. WITNESS INTRODUCTION

2

3 1. Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

; A. My name is David Schramm. My business address is 7135 Janes Avenue,

6 Woodridge, Illinois, 80517.

7

i 2. Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?
lg A. | 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.
i?’ A. [ hold a B.S from lowa State University (Ames, lowa) 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 llinois Gas), Corrpro
22 Companies, Inc. and HARCQ Caorporation. 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 carrosion engineering analysis and design, process cantrol 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 PG interference testing and mitigation, ceating selection and inspecticn, and
3¢ material selection and purchasing.
31
32 | am currently responsible for the technical support of the Pipeline and Corrosian
33 Control service offering including the development and maintenance of technical

34 specifications and procedures, project oversight and quality assurance for
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corrasion 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.

Within the corrosion control and cathodic protection industry | have served in a
Chair position for NACE T-10-A-11 Gas Industry Corrosion Problems (1995 -
2001), NACE Certification Committee (2001 - 2005), and am incoming Vice-
Chair to the NACE Professional Activities Committee (PAC). In addition, f am a
Certified Craft Instructor for the National Center for Construction Education
(NCCER) as it relates to their American Petroleum Institute (AP!) Operator
Qualification Program, a Veriforce Operator Qualification Evaluator, and, as a
member of the NACE Cathodic Protection Training and Certification Program
Task Group, was instrumental in the development and review of the NACE
Cathodic Protection Training and Certification program.

My Resume is attached to this document as Appendix A.

4. Q. ON WHOSE BEHALF WAS THIS TESTIMONY PREFARED?

A. This testimony was prepared on behalf of the Staff of the South Dakota Public

Utilities Commission (Staff).

I1. PURPOSE OF THIS TESTIMONY

5. Q. PLEASE STATE THE PURPOSE OF YOUR TESTIMONY IN THIS
PROCEEDING.

A.The main objective of the Staff in this testimony is to ensure that TransCanada

Keystone Pipeling, LP (Keystone) has met the reguirements of the Federal
Pipeline Safety Regulations 49CFR 185, Transportation of Hazardous Liquids
by Pipeline, with respect to Keystone's application for a permit (Permit) {o
construct and operate a crude oil pipeline in South Dakota. This testimony
deals specifically with the areas of Corrosion Control (Subpart H.)
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Additional requirements in these areas have been placed upon Keystone as &
condition of being granted a special permit to operate the pipeline at a hoop
stress level of 80% of the specified minimum yield strength (SMYS) of the pipe
material. These additional requirements will be noted in the appropriate portions

of this testimony.

6. Q. HOW WILL YOUR TESTIMONY BE ORGANIZED?

A.The testimony will address the relevant portions of the Federal requirements
related to ensuring that the design, construction, and operation of the facility will
produce minimal adverse effects on the environment and the citizens of South
Dakota. Each subpart of the Federal requirements will be addressed separately.
At the conclusion of the testimony, | will present an overall assessment of the

corrosion control program planned by TransCanada Keystone Pipeline, LP,

49CERCh.1- Subpart H — Corrosion Conirol

7. Q.Is I{eystone in compliance with §195.551 — What do the regulations in
this subpart cover?

A. This saction of code prescribes the minimum requirements for the protection
of steel pipelines against corrosion. | have reviewed the PHMSA Grant of
Waiver, TransCanada Petition, and the Direct Testimony of Robert Jones,
Meera Kothari, Loys Gray, and Brian Thomas, and find the proposed design,
construction, and instaliation of this pipeline meets the requirements of this
subpart. Additional reference is detailed in Exhibit A.

8. Q. §195.553 — What special definitions apply to this subpart?

A. This section of code contains special definitions which apply to this subpart. |
would not expect to see any documentation supplied to address this section
by TransCanada or PHMSA. For claification to later sections found below,
the following definitions from this section of code are:
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» Direct Assessment means any integrity assessment method that utilizes a

3 process to evaluate ceriain threats (i.e., external corrosion, internal
4 corrosion and stress corresion cracking) to a pipeline segment's integrity.
5 The process includes the gathering and integration of risk factor data,
6 indirect examination or analysis to identify areas of suspected corrosion,
7 direct examination of the pipeline in these areas, and post assessment
8 evaluation.
9 « External corrosion direct assessment (ECDA) means a four-step process
10 that combines pre-assessment, indirect inspection, direct examination,
11 and post-assessment to evaluate the threat of external corrosion to the
12 - integrity of a pipeline.
13
14 9. Q.-Does Keystone have a plan for supervisor gualification in the areas of
15 corrosion conirol and does it meet the requirements of §195.555 - What
16 axe the qualifications for supervisors?
1; A. In my opinion, Keystone's plan needs additional documentation and providing
19 this additional documeantation is recommeanded 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 contrel?
2
ig 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 al requirements with this section of code as

30 discussed in more detail in Exhibit C,
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11. Q. Has Keystone selected an approved coafing for external corrosion
control per §195.559 — What coating material may I use for external
corrasion control?

A. TransCanada is taking a good proactive approach to coating selection and,
as contained in Exhibit D, the inspection of the coating prior to installation.
Fusion bonded epoxy (FBE) coatings are indeed the industry "best practice™
choice and that will possess and meet all of the properties required by this

section of code.

12. Q. Will Keystone’s plan meet the inspection timing requirements for
external corrosion control in §195.561 — When must I inspect pipe coating
used for external corrosion control?

A. TransCanada is taking a good proactive approach o coating inspection,
selected industry "best practice” choices, and will meet the intent of this code
section. Additional detail is provided in Exhibit E.

13. Q. Must the Keystone pipeline have cathodic protection under the
provisions of §195.563 — Which pipelines must have cathodic protection
(CP)?

A. Based on the PHMSA Grant of Waiver requirements and the revised Aprit 10,
2007 TransCanada Petition, detailed in Exhibit F, the proposed Keystone
pipeline will be provided with cathodic protection that will meet or exceed the

requirements of this code section.

14. Q. Must Keystone install cathodic protection on breakout tanks under the
provisions of §195.565 — How do I install cathodic protection on breakout
tanks?

A. Asindicated in Exhibit G, TransCanada does not intend to instail any
breakout tanks as part of this petition in the State of South Dakota.
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15. Q. Has Keystone provided for corrosion conirel test leads as contained in
§195.567 — Which pipelines must have test leads and what must I do to
install and maintain the leads?

A. As a recommendation, Keystone needs to provide additional documentation and
clarification that acknowledges the PHMSA Grant of Waiver requirements and
addresses the installation methods that will be used ta install the test lead wires,
connect the wire to the pipe, and the protective coating that will be used aver the
connection. This is discussed in more detail under Exhibit H.

16. Q. Does Keystone’s plan meet the requirements in §195.569 — Do I h'we to
examine exposed portions of buried pipe?

A. In my opinion, Keysténe's plan needs additional documentation and providing
this additional documentation is recommended as a condition of issuing a

construction permit as discussed in more detail in Exhibit |.

17. Q. Has Keystone provided information as to a cathodic protection criteria
under §195.571 — What criteria must I use to determine the adequacy of
cathodic protection?

A. The PHMSA Grant of Waiver and the revised April 10, 2007 TransCanada
Petition both acknowledge compliance to this industry “best practice”
document - meeting the requirements of this code section, Additional detail
can be found in Exhibit J.

18. Q. Has Keystone provided a plan to monitor for external corrosion under
§195,573 — What must I do to monitor external corrosion control?

A. The revised April 10, 2007 TransCanada Petition acknowiedges the
requirements to meet this code section. The April 30, 2007 PHMSA Grant of
Waiver is more stringent and places additicnal direction and reguirements

with regard {o this code seclion. Additional details can be found in Exhibit K.
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19. Q. Must Keystone provide electrical isolation required nnder §195.575 —
Which facilities must I electrically isolate and what inspection, fests, and
safeguards are regunired?

A. TransCanada has chosen to not electrically isolate the pipeline from the
pumping stations. Based on this design, TransCanada is taking a good
proactive approach, has selected industry "best practices” and, as proposed,
will meet the requirements of this code section. Additional detail is provided in
Exhibit L.

20. Q. Must the Keystone pipeline alleviate interference currents under the
provision of §195.577 — What must I do to alleviate interference currents?

A. Significant testimony and documentation has been provided with regards to this
code section including: defined requirements by PHMSA in the Grant of
Waiver. | would agree that TransCanada is taking a proactive approach to this
issue and, as proposed, will meet the requirements of this code section.
Additional detail is provided in Exhibit M .

21. Q. Will Keystone’s plan meet mitigation requirements for internal
corrosion under the provisions of §195.579 — What must I do to mitigate
internal corrosion?

A. TransCanada has taken a more stringent approach with regard to the mitigation
of internal corrosion as it relates 1o operating design {turbulent mode) and
reduced sediment and water levels. PHMSA acknowledges this approach and
places additional requirements which inciude operational notification
requirements, cleaning intervals and the required use of corrosion coupons.
This approach as presented mesets the requirements of this code section. More
detail is provided in Exhibit N.
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22. Q. Has Keystone selected an approved coating for Atmospheric Corrosion

per §195.581 — Which pipelines must I protect against atmospheric
corrosion and what coating material may I use?

A.In my opinion, Keysione's plan needs additional documentation and providing
this additional documentation is recommended as a condition of issuing a
construction permit as discussed in more detail in Exhibit O.

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

corrosion control under §195.583 — What must 1 do to monitor

atmospheric corrosion control?

A.In my apinion, Keystone's plan needs additional documentation and providing
" this additional documentation is recommended as a condition of issuing a

construction permit as discussed in more detail in Exhibit P.

24. Q. Is Keystone’s plan to correct corroded pipe adequate under the

provisions of §195.585 — What must I do to correct corroded pipe?

A. [n my opinion, Keystane's plan needs additional documentation and providing
this additional documentation is reccmmended as a condition of issuing a
construction permit as discussed in more detail in Exhibit Q.

25. Q. Will the Keystone plan meet the requirements for determining the

strength of corroded pipe under §195.587 — What methods are available to
determine the strength of corroded pipe?

A. 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. [n addition the PHMSA Grant of Waiver requires
that Keystone must confirm the remaining strength tools (RSTRENG),
RSTRENG-0.85dL. and ASME B31G are valid for this pipeline. These more
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stringent requirements as imposed meset and exceed the raguirements of this

3

code section. Additional detail is provided in Exhibit R.

26. Q. Will Keystone’s plan meet the standards that apply for direct
assessment under the provision of §195.588 — What standards apply to
direct assessment?

A. In my opinion, Keystone's plan needs additional dacumentation and providing

MY O = bn = 2

this additional documentation is recommended as a condition of issuing a

p—
o

construction permit as discussed in more detall in Exhibit S.
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12 27. Q. Will Keystone’s plan meet the requirements for the retention of

13 corrosion control information under the provision of §195.589 — What

14 corrosion control information do I have to maintain?

ig’ A. PHMSA places more siringent 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 confained in this code section

21

22 28. Q. Does this conclude your Testimony?

gi A. Yesitdoes

25



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

Education

Prafessianal
Certifications

Summary of
Experlence

Project
Experience

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

Nationzl Assoclalion of Caorrosion Engineers International (NACE) -
Cathodie Protection Speciafist #3178

Natlonal Association. of Corrasion Engineers Inlernalional (NACE) -
Corrosion Technologist #3178

Clockspring Trainer/Installer Certified

National Center for Construstion and Research (NCCER) Certified Craft
Instructor

Natlonal Association of Corrosion Engineers

Veriforce Operator Qualification Evaluator

Operator Qualification ISNETWORLD #00425152

Waest Virginia University, Appalachian Underground Course — Advanced
Carrasion Control

Twenty-six {26) years of exienslve experience in the direct and practical
application of pipefine Integrity and corrosion control including corrasion
engineering analysis and design, process control and measuremant, internal
"smart” tooling analysls, cathodic protection design, installatlon and
maintenance, computerizad close Interval potential survey, direct current
voltage current survey, telluric current manitoring, measurement and
investigalion, siray DC interference testing and mitigation, coatlng selection
and inspeclion, and material sefection and purchasing.

Responsible for the technical support of the Pipeline and Corrasinn Control
service offering Including the development and maintenance of technicai
specifications and procedures, project oversight and quality assurance for
carrasion contral, cathodic protection, field failure and integrity managemsnt
projects and proposals, and the qualificalion and tralning of corrosion
controf, field fallure and system integrity personnel,

in addition to pipelines, has additicnal experience with underground storage
tanks, gbove grade storege lenks, power plant structures, condenser/chiller
equipment, water well casings, lead sheath cable, underground elschic
cable, and maring struclures.

Corrosion Control Operations, linols

Menaged and direcled lhe Corrosion Control Service Groug for Nicor
Technelogies and Nicor Gas providing corrosion cantrol consulling services
to distribution and transmission pipelines, municipal and wility arganizations,
and cormmercial and indusicial cusiomars, Responsible for the performance
of all opsrating corrasion eonlrol pragrams  {internal, external and
almospherle) on the Nicor Gas pipeline syslem Including spacification,
performance and day-to-day operation. As a member of the Nicor Gas
weldlng and Joining, syslem integrity, and code commitiee cperating lask
groups provided lechnical expertise In pipeline Integrily, research and
tesling, corrosion conto! angd cathodic protection  Issues. Having
rasponsibility for the due dillgence corroslon controt and cathodic proteclion
evaluallons an acquisition projects in Argentina and Tennessee, Developed
risk, quality, and integrity management programs related to comesion control
and cathedic prolection operations.



David A. Schramm

Vice President, Pipeline Iniegrity & Corrosion Services

Project
Experience
{cont'd)

Corrosion Control and Research Program Services, fllinois

Directed and coordinaled the Micor Gas corresion control programs for
distribution, transmission, and siorage faclliies. Direclly supervision
responsibility for the completion of annual corresion conlrol and corrosion
control activitles which inelude: annual reading programs, close interval
survey, stray current inledference, and impressed current reclifier sysltem
replacemant. Managed and directed the research lab for Nicor Gas and
was rasponsible for day-to-day operation, quality performance, tesling,
recommendation and approval, Including the performance and analysis
ASTM and ANS! est standards and methods, Direclly responsible for the
purge rouline process for all jarge-dizmeter high- pressure pipelines.
Congucted, =nalyzed and develeped corrosion control action and
recommendation for all wall loss and field failure evanis.

Lakehead Pipe Line Company, North Dakcta, Minnesofa, Wisconsin,
illinois, Michigan, and New York

Direcled the comptetion of all annual cathodic pratection readlng programs,
closa Interval survey, stray current interference, impressed current reclifier
system replacement, and feld failure investigalions for the Lakehead Pipe
Line Company over a six {6) year period on facllities thal include pipeline,
compression, substation, and storage facilities,

Portal Pipe Line Company, Narth Dalola

Supervised and completed the annual cathadle prolection reading program
for the Portal Plpe Line Company including pipellne, gathering and welthead
systems.

Alyeska Pipeline Service Campany, Alagka

In-state direclion, supervision and related teo the process of conducting,
analyzing and performing telluric based close interval surveys for the Trans-
Alaska Pipellna Syslam {TAPS} over a four (4) year period. Direct
responsible for the paerformance, provision, data quality, data analysis and
repert recormmendations.

Deserat Generation and Transmission Company, Utah

Supervised, canducted and performed the design and lesting services for
the BDeseret Generation and Transmission Company. Planned and
performed a wide varely of duties Involving the evaluation, design, and
installation of cathodic protection systems to inhibit corroslon on pipelines,
tarks, and similar underground and submerged slructures including
elecirical conlinuity and proteclion of cancrete stee! cylinder pipe.



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

Project
Exparience
(cont'd)

Mobil O, lincls

Conducted and analyzed all underground faclliies for the potentlal
application of cathodic protection for the Mobil-Joliet Refinery. Operational
and performance respansibllities related to installation of new and existing
cathedle protection systems: design, redeslgn, and Instalfation of impressed
current systems for lank bolioms.

Montana Power, Moniana

Conducted, analyzed and performed close Inlerval and leak detection
surveys an large diameter - high pressure — natural gas trensmisslon
piralines owned and operated by Monlana Power near Helena, Monlana.

Northern Natural Gas, Michigan

Conducted, analyzed and parformed close interval surveys on large
diamater - high pressure — natural gas transmisston pipellnes 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 control and
calhodic protection analysis of the Mountain Ball Telephone lead sheath
cable running between Evanslon and Cheyenne, Wyoming.

Coffeen Power Plant, /ffinois

Supervised, conducted, analyzed, designed and Installed cathodic
protection systems for the Coffeen Power Plant Faciliies operated by the
Ceniral innls Light Campany (CILCO).

LaGrange Hospital, flincis

Designed, analyzed and supervised the Inslallation of galvanic anode
systems designed fo protect the interlor water box of condenser/chiller units
operated by the LaGrange Haospltal.

Union 76, Nlfinois, Kenlucky, Indiana

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

Q'Hare Alrpeort, fifinols

Designed and supervised the installalion of galvanic anode proleclion
systems for avialion fuel pipelines refated 1o jet-way expansions.
Responsible for the cathodic protectlon assessment, design, and miligation
on jet-way expansions of the G & H terminals as well as field supervision on
the United Airlines terminal ¥ construclion project,
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Bavid A. Schramm
Viee President, Pipelfine Integrity & Corrasian Services

Project City of Viburnum, Missours
Experience
{cant'd} Designaed and supervised the instailation of down-hole impressed current

systems for the City of Viburnum including the proteclion of water well
casing, column and bowls.



Exhibit A - §195.551

Many times docymentation ar information which is not directly related fo corresion
will have a direct effect on the ability to provide long ferm corrosion control.
Exnmples ol this foand below include: the installatian of the pipe ot a greater depth
to protect against third party damage — as third party damage can lead to corrosion
witll lass; or the installation and commissioning of eathodic protection during
construction vather than after pipeline start-up. The follawing general impact items
and/or project definitions are provided as relerence:

April 30, 2007- PHMSA Grant of Waiver {Excerpi- Grant subjeet to fellowing
conditions):

» Depth of Cover: The soil cover must be maintained st o minimum depth of 48
inches in all areas except consolidated roek. In areas where the pipeline is
susceplible to threats from chisel plowing ar other activities, the top of the
pipeline must be installed at least one foot below the deepest penetration above
the pipeiine. :

Revised April 10, 2007 — Petition of TransCanada (Excerpt):

» Keystone will purchase and utilize X-70 and X-80 grade steel pipe from
technically pre~-qualified pipe mills.

» (Conting — Pipe: The pipe will be coated externally with plant applied fusion-
bonded epoxy (FBE), girth welds will be conted with figld npplied FRE or liquid
EpOxY.

s (Coating - Field Weided Joints: Field welded joinis will be prepared and coated
with FBE or liguid epoxy in nccordance with TransCanada coating specifications.

= Coatings — Directional Drills/Shick Beres — Line pipe instatled in a bored or
directional drill crossing will be coated with FBE and an additional protective
abrasion-resisiant FBE outer coating or liguid epaxy.

» Keystone will desipn the pipeline to exceed the depth of cover requirements for
installation of new oil pipelines set out in 49 CFR §195.348, Parl ©. Keystone
will generally provide 4 feet of cover aver the pipeline as compared with 30 inch
minimum required by CFR 1935, Depth of cover will be a minimom of 3 feet
below the bottom of road ditches and water bodies, which includes rivers, creeks,
streams, ditches and drains. ’

* External corresion will be addressed by utilizing high performance coatings on
the mairdine pipeline, including girth welds, with additional protective nbirasion-
resislant contings where required (e.g., bored crossings, HDD). In addition the
cathodic protection system will be installed and pragressively nctivated during the
construction phase (instead of within one year of operation} to control corrosion
immedialely and thereby reducing any initinl growth (sic., “of wall loss by
corrosion™). Keystone's mill wall thickness loleranca witl be more stringent than
(hat required by API 5L, resnlting in an increased initial minimum wall thickness,



Direct Testimony of Robert Jones:

The pipeline is proposed to enter South Dakota in Marshall County ard extend
southerly, exiting the state underneath the Missouri River near Yaokton, South
Dakota,

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

There will be aboveground facilities including four pump slations, remetely
activated isolation valves, and densilometers. Power lines required providing
pawer to pumnp stations, remaotely nctivated isolation valves, and densitometers
will be permitied and constructed by local utilities and not by Keystone,

Direct Testimony of Meera Kothari:

Na lateral lines will be constructed in South Dakota.

The four pump siations in South Dakota will be in Day, Beadle, Miner and
Hutchinson Counties. The stations and the pumps are electrically driven and will
be required to pump the crude oil through the line.

Fourteen mainline valves will be installed in South Dakota. Seven valves will be
remotely controlled,

Corrosion can be bath intcenal and external. Corrosion defecis are defects which
develop over Hme during operation, Fusion bonded epoxy (FBE) is o protective
coating that is applied to the external surface of the pipe to prevent corrasion. A
cathodic protection system installed, comprised of engineered metal allows or
anodes, which are connected to the pipeline. A low voltage dirsct current is
applied to the pipeline; the process corrodes the anodes rather than the pipeline,
The two combined mitigate external corrasion,



Exhibit B - §195.555

This section of code requires that supervisers maintain 2 thorough knowledge of
that portion of the corrpsion control procedures estnblished under §195.402(e}(3)
for which they are responsible for insuring complinnce. Seetion §193.402(c)(3)
refates (o the operating, maintenance, and repair of the pipeline system in
aceordance with cach of the requirements of this subpart (§195.402) and subpart H
uader §195. Although this section is more applicable to an operating pipeline and
not a pipeline daring construction, the intent is (o insure that responsible
individuals be required to have a thorough knowledge af corrosion control
procedures and those requirernents contained ander §193.402.

In relative coniext to this section of code, the PHMSA Grant of Waiver ard the
Petition of TransCanada do feeus on the direction and action reloted (o §195.587,
Methods available to determine tie sirength of corraded pipe, However, none of the
documents specifically reviewed describe how compliance with this section of rode
will be achieved. Only a small reference section contained in the revised April 16,
2007 Petition gf TransCanada decinent - a5 it relates to the application and
performance testing for field applied coatings - was found and is provided helow.

TransCanada shonld be able to provide additional) plan documentation as to how it
will reguire pipeline supervisors and/or inspectors to bave a thorough knowledge of
the carrosion control procedures and those contained under §195.402 during the
design (corrosion control and cathedic protection design), installation, and
operntion of this pipeline,

Revised April 10, 2007 — Petition of TransCanada (Tixcerpt):

The applicttion procedures used in the bield have been tested and proven to provide the
level of performance required when used with an approved coaling material. The [eld
applicators nre trained and tested to prove they are capable of following the application
procedure.



Exhibit C - §195.557

This section of code requires that ench buried or submerped pipeline must ave an
axternal ecating for externul corresion control if installed after Qetober 20, 1985,
As indicated below in reference, TransCannda meets ail requirements with this
section of code.

Revised April 10, 2007 - Petition of TransCannda {(Excerpt):

s eystone will purchase and utilize X-70 and X-80 grade steel pipe from
technically pre-qualified pipe mills.

« Coating — Pipe: The pipe will be coated externally with plant applied fusion-
bonded epoxy (FBE), girth welds will be coated with field applied FBE or liguid
epoxy.

s (oating — Field Welded Joints: Field welded joints will be prepared and coaled
withi FBE or liquid epoxy in accordance with TransCanada coating specifications.

» Coatngs — Directional Drills/Slick Bores — Line pipe instailed in 2 hored or
directional drill crossing will be coated with FBE and an edditional protective
abrasion-resistant FBE outer coating or liquid epoxy.



Exhibit D - §195.559

This section of code describes the properties that 8 conting material must possess in
ortler to be vsed on buried or submerged pipelines. In synopsis, the requirements
are:
* De designed to miligate corrosion;
= Have suflicient adliesion to the metal surface to prevent nnder
film migration of moisture;
*  Besufficiently ductile to resist eraclking;
» Have cnough strength to resist damage due to handling and seil
stress;
*  Support any supplemental cathodie protection; and
* IIthe coaling is an insulating iype, have low moisture absorption
and provide a bigh elecfrical resistance.

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

for hare operations, TransCanada indicates their desire to use a “dual FBE
coating apphicd in plaat using a parent FBE coating and » secondary FBE coating
that is modified to have additional properties to increase its hardness and abrasive
resistante properties. The adyantage af this coaling system is that there is no
pltysical separation in ihe tvo contings - as they are blended together at their
interface during application. The outer layer FBLE coating nets to protect the Inner
FBE eoating which is congidered to be the primary corrosion barrier. Again 1
would consider this io be an industry “best practice™ chaoice which passesses all of
the properties required by this section of code,

The same conclusian holds true for use of an “induction heated” field appiied FBE
or iguid epoxy coating indicated as the field joint coating. Again T would consider
this selection to be an industry “best practice” choice which posscsses all of the
properties required by this section of code,

The FransCanada design parameters and the requirements contained in the
PHMEA Grant of Wavier, requires the temperature of the pipeline to be held less
than 150 degrees [Fahrenheit in order to remain under the FBE coating limitation af
150 degrees F. TransCanada indicates n maximum temperature value on the
pipeline at 100.4-degrees F



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

v Temperature Contral: The pipeline aperating temperatures nust be less than 150
degrees Fahrenhert.

Revised April 10, 2007 ~ Petition of TransCanada (Excerpt):

s Coatings — Temperature Rating: The pipeline will operate at a mintmum value
temperature of 45, 3-degrees F, and a maximum value temperature of 100.4-
degrees . the FBE (150-degrees F) and liquid epoxy coating systems (185-
degrees FF) are rated well above and below these respective temperatures.

+ (Coatings — Cased Crossings: All railroads, highways and roads will be crossed
willout casings unless otherwise requested and will minimize carrier pipeline
corrosion due to mechanical or electrolytic shworts developed by casings over time.

* TransCanada's experience has shown that following this proactive approach to
preventing and detecting coating disbonding in the factory and the Geld resnlts in
pipelines with a high depree of integrity and safety, To date, TransCanada has not
experienced integrity issues with Fusion Bond Epoxy coated pipelines, some of
which hove been in service for 28 years. Keystane will fake additional steps lo
ensure a higher quality pipe coating than is required by the latest editions of
NACE International’s Recommended Practice, RP-0169, Control of Exlernal
Corrosion an Underground or Submerged Metallic Piping Systems.

Direct Testimony of Meera Kothari:

« TransCanada has thousands of miles of this particular prade of pipeline steel
installed and in operation. TransCanadn pioneered the vse of FRE, which has
heen in use on our system for over 28 years. There bave been no leaks on this
type of pipe instatled by TransCanada with the FBE coating and cathodic
protection system doring that time. When TransCanada hes excavaied pipe to
validate FRE coating performanee, there has been not evidence of external
corrosion.

Q7-1: Data Request: For those pipelines thal TransCanada owns or operates over the
last five (5) years, which are coated with a plant applied fusion bonded cpoxy coating
{FBE), how muay failures or incidents related to external corrosion have accurred?

R7-1: Response: There have been o failures or incidents an this type of pipe during the
fust five years on TransCanada’s owned und operated pipelines that are coated with
plant-applied FBE, TronzCanada has nor experienced o failure due 1o exterial
corrosion on this type of pipe with FBE coaling in aver 28 years of experience.

)77-2: Data Request: Please provide additional information un the type and description
of the coating that will be used for directional bared or thrust-bore locations? What
quality control testing will be performed after bore operations to evaluate as-installed
coating condition for acceptability?

R7-2: Response: Dirsctional bored pipe will be coated with plant-upplied fusion bond
epaxy ("FBE") to serve as the primary corrosion barrier. An additional topcont of
plant-applied FRE, formulated for abrasion vesiviance (i.e., the abrasion-resistant



coating). will be applied 1o pratect the primary FBE conting from dunwage during the
directional drilling operation.

One fitld, adiditional joint of pipe is ivpically pulled threugh the bore lacation end is
visually iuspected for damage.  This will provide an fidication of the coating condition
Jor the remafning joims within the bore focation. The information will be recorded and
incorporated in the performunce testing for the cathodie proteciion system in the area.



Exhibit E - §195.561

This section of code requires that all external pipeline coatings be inspected with
speeific relerence to the inspection of the pipe just prior to lowering into the ditel or
submergence. 1t alse requires the repair of any damage discovered.

Protective coatings an buricd or submerged struclures are required by eode on this
pipeline and are the initin! delense in controlling pipeline corrosion. Protective
coatings provide corrosion prevention by isolating the external surface of the
pipeline from the surrounding environment, YYhen used in conjunction with
cathodic profection, they reduce eathodie protection current requirements and
improve current distribution.

In additlon to the specific reference {o the inspection of the pipe just prior lo
lowering inlo the ditch or submergence, PHMSA in the Grant of Waiver is
reguesting a coating application quality controf program te address surface
cleaniiness standards, blast cleaning, npplication iemperature control, adlesion,
cathodic disbondment, moisture permention, bending, minimum coating thicknsss,
coating imperfections and ceating repairs. TransCanada aclinowledges this
requirement in their petition document dated as “revised — April 10, 2007,

April 30, 2007- PHMESA Grant ef Waiver {Excerpt- Grant subject te following
conditions):

» Pipe Coating: The application of corrosion resistant caating to the steel pipe must
be subject to a coating application quality control program. The program must
nddress pipe surface cleaniiness standards, blast cleaning, application temperature,
cantrol, adbesion, cathodic dishondment, moisture permeation, bending,
minirnum coating thickness, coating imperfections and coating repair.

s TField Coating: Keystone must implement a field girth weld joini coating
application specification and guality standards to ensure pipe surface cleanfiness,
application, temperature control, adhesion quatity, cathodic disbendment,
meisture permeation, bending, minimum coaling thickness, holiday delection and
repair quality must be implemented in ficld conditions, Field joint coatings must
be non-shielding to cathedic protection {CP). Field coating spplicators must use
valid contin procedures and be tained to use tese procedures. Keystone will
perform follow-up tests on field-npplied coating to confirm adeguate adhesion to
metal and mill coating.

» Coatinps for Trenchless Installation: Coatings used [or directional bore, slick
bore and other trenchless installation methods musi be resistant to abrasions and
other domages that may occur due to rocks znd other obstructions encountered in
this insiallation technique.



Revised April 10, 2007 ~ Petition of TransCanada (Excerpi):

s (sic., “A") Tesl (sic., “af the™) coaling systems to insure that they meet the strict
material property requirements of NACE RP-0354 Application, Performance, and
Quality Control of Plant-Applied, Fusion Bonded Epoxy External Pipe Coating,
Cure, Aexibility, impact resistance, blase profile, interfacial contamination,
thickness and catlindic disbondment resistance are some of the properties
evaluated.

+ Perfornt a e trial o msure that the coating factary or application plant is capahle
af applying the coating such that the reguirements of the above referenced
specifications are met on a consistent basis in the finished product.

» Perform regular non-destructive and destructive tests during plan application on
coated pipe samples abtained from the process to confirm the coated pipe meels
the specified requirements. Unacceptabie coaled pipes are rejected and run
through the process again unti? an acceptable product is produced.

s Inspect the coated pipe for “helidays™ or coating defects prior (o leaving the plant
and repair any deficiencies found.

s 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, nll deficiencies are
repaired prior to backfilling.

= Coat pirth weld arens in the field nsing coating materials that have been
previously tested and approved fo provide accepiable levels of long term
performance. The application procedures wsed in the field have been tested and
proven to provide the level of performance required when vsed with an approved
coahng matenial. The field applicatars are tminad and tested to prove they are
capable of following the application procedure. Periodic process parzmeter and
rooking cure tests insure that the girth weld coating us propertly spplied and wiil
provide the high degree of protection required. Welds with unacceptable cure
process parameters are cleaned off and recoated.

= TransCanada’s experience has shown that following this proactive approach to
preventing and detecting coating disbonding in the factory and the field resnlts in
pipelines with a high degree of integrity and safety. To dote, 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 addifonal steps to
ensure a higher quality pipe coating than {s required by the latest editions of
MNACE International’s Recommended Practice, RP-0169, Control of Exiemal
Corrosion on Underground or Submerged Metallic Piping Systems.

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

R7-d: Response: In order o verify that the coustruction specifications are followed by
the construction contracior, Keystane will implement a quality control und quality



ussirance plon (" QC/QA Plan™). The QC/QA Plin will establish reehnical fnspection
policies and procedurey (inciuding those for proteciion of the exterval pipe couting) aud
delineate the duties and responsibilitiey of each construction inspector assigned fo the
Kevstone project:

Keystane will ligrve o fowering-in inspector assigned to the project to ensure that the
external pipe coating is prorecied during this operation. Pipe will ot be lowered into the
diteli withaut the fowering-in inspector being present. Prior to lowering-in, the inspecter
will ensure that the contracior inspecty all external pipe surfaces for conting defocts and
damage with a properily ealibrated eperable holiduy detecior and that any eoating flenvs
are immediately marked and repaired. Additionally, the lowering-in tnspector wifl
ensnre that the ditch bottom s free of rock and other construction debris and confirm
thai the ditch botton is prepared and any reqguired suppart pilfows ar padding have been
placed. Diuring lowering-in, the inspecior will inspect the pipe hamdling eguipment for
properly manufactured slings, belts and cradies 1o prateet the external pipe coating and
the pipe handling to prevent it from swinging or rubbing against the sides of the ditch or
making contaer with the sidebooms.

Where pipe is submerged dwving lovwering-in and is not cancrete conted, e inspector
will inspeet the diteh spoil meterials for the presence of rock or other dehris that conld
damoge the external pipe coating and, {f these materials are present, reguire installation
of rick shield pr wood lugging to protect the external pipe coating prior to lovwering in
the pipe.

Keystane will also have a padding and backfiil inspector assigned to ensure that the pipe
and external coating are protected from physical damage. The padding nnd backfill
inspector will confirm that any specified cathodic protection appurisniances have been
installed and, where rocky or frozen ditch spoils are encountered, that acceptubile
padding material is made utitizing mechanical padders fiom the ditel spoil or imported
padding material is placed over the pipe prior to baclfilling or rock sihield or wood
lagging is utilized.

Keystone's QC/CA Plan witl inchide periadic audits by constriction management (o
confirm that inspectians are being properly performed and docsnented,



Exhibit F - §195.563

This section of cotle requires that each buried or submerged pipeline nusi be
cathodieally protected if the pipeline is to be installed after October 23, 1985, The
cathedie protection system must be in operation not 1nter thoan 1 yenr after the
pipeline is construcied.

For this pipeline, PHMSAS' Grant of Waiver specifically requires that the initinl CP
system be operational within six monihs of placing a pipeline segment into service -
a more stringent reguirement.

In the revised April 18, 2607 Petition, TrunsCanada indicates that they will be
taking a more praaciive approach to the application of cathodic protection and will
install and commissien iuto service CP systems along with pipeline construction.

Although not as common as historical pructice, a pipeline sperator under the code
reference §195.583(a) could take up to a year after a pipeline is constroeted to
provide eperational cathodic protection. Under this scenario, 1 pipeline completed
in viay of 2007 would not need to demonstrate the operation and the appropriate
level of caifiodic protection until May of 2008. The fatent of the PHMSA. Grant of
Wavier is not to reduce code requirements but {o acltnowledge incrensed
requiremenis (either at the Operator's commitment or by PHMSA requirement).
As such, the 6-month stipulation that the initinl CP system must be operational
within six months of plaeing a pipeline sepment in service is considered to be more
strinpent and mimics the increascd intent by TransCanada te provide for the
instailation of cathodic proteetion timed to occur with each construction spread,

There nre issues reinted to pipe censtruction where the coemmission of the rectifier
infe service (energize) can create safety issues to workers and welding operations
during construction. As interpreted as intent of this section, and consistent with
these potentinl safety issues, it is my apinion that TransCanada/Keystone must have
an operational CP system within 6 -months of completion of an (electrically
confinuons) pipeline segment of pipe that is in-service (has been tested, devatered,
and nitrogen filled as in the case of first year build). This elfectively increases the
eode yequirenent to just ¥ the timeline allowed by code and inereases the
reguirement to pipeline segment rather than pipeline.

April 30, 2007—- PHMSA Grant of Waiver (Excerpt- Grant subject to following
condifigns):
s Cathodic Protection (CP); The initial CP system must be pperational within six
months of placing a pipeline segment in service,



Revised Aprit 1}, 2007 — Petition al TransCanada (Excerpt): The pipeline will
include an impressed current cathedic protection {(CP) system in accordance with 49 CFR
§195.563 which will be progressively activated during Lhe consiruclion phase.

7-3: Data Request: Will the entire pipeline and all appurtances (volves, stations, eic.)
as praposed, 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 pipetine and aff appurtances will be protected exclusively
using an imipressed current cathodic pratection system.

Q7-5: Data Request: Describe where TransCanada is praposing to lecate and how
easements are io be secured for the proposed impressed current rectifier and gronndbed
systerns?

R7-5: Response: Keystone auticipates using deep well anode groundbeds, and locating
these focilities within the fenced pump station sties. Pump station sites are being
acquired in fee. If any intermediate deep well anode groundbeds are required, Keysiane
anticipates focating then within fenced mainline valve sites. Mainline vahe sites are
being acquired with the pipeline easement,

(}7-11: Daia Reguest: Please provide additional detail on how TransCanada’s proposed
to install and progressively activate the cathodic protection system especiably under a
numltiple spread scenaria?

R7-11: Response: Keystone's pipeline construction contracior will install cathodic
protection ("CP") test lead wires to the proposed pipeline and will fucilitate the
installation of any necessary test leady by foreign utilities crossed by Kepstone, Keystane
will use a CP contractor 1o instaf! CF rectifiers, function baxes, deep well groundbeds,
and lest stations, as well as to commission and startup the CP system,

Kaystone proposey io construct one pipelive spreads in 2008 and two in 2009, The CP
contractor will install the deep well ground beds, function boxes and rectifiers
simultaneousfy with the pipefine construction. Upon completion af the pipeling
coustruction in 2608, the CP systen on that portion of the pipeline will be commissioned
and stavied up by the CP contractor. The 2000 work will be completed in similar
manuer.



Exhibit G - §195.565

This section of code requires eathedic protectiva to be installed 1o the bottom of an
above-grinde brealeout tank more than 500 barrels in capacity i instniied after
QOctober 2, 2000.

Q7-12: Data Request: Please mrovide the number of breakout type tonks that will be
installed in the State of South Daketa and the means ihat will be used for the application
of cathedic Protection.

R7-12: Response: There are no breakout tonks 1o be instalied in Sowth Dokota



Exhibit H - §195.567

This section o cade requires thal all pipelines coder eailiodic protection must have
clectrical test leads for external eorrosion control. Further this code section
requires that:

o The leads are located at intervals frequent enough to determine the
atieguacy of eathadie proteciion.

o Leoping or slack is provided during instatlation se that undue stress
on the connection or wire does not pecur.

o Lead attachments are prevented {rom cansing stress concentrafion on
the pipe.

o Each connection is coaied to the pipeline (and bared wire) with an
clectrien] insulating material compatible with ¢hre pipe coating and the
insulation on the wire.

o The test lead wires are maintained in a condition that ennbles Mture
cleetrical measurements to he made.

Rased on review of the documentation available and perilinent to this entde section, a
discrepancy exists between the lapguape uged in the revised April 10, 2007 petition
by TransCanada and the PHMSA Graot of Waiver. Specifically, PHVISA is
requiring more stringent requirements for the location of test poinds in and adjacent
to HC A segments and reguires that upon cammission testing of the pipeline be
completed within & months and address the proper number and Jocation of CP test
stations, AC interferenee mitigation, and AC grounding programs. PHMSA also
requires that remedial action must accur (when test stilion readings fail to meet 49
CYR 195, Subpart H requirements within six months. Remedial ictions must
include a close interval survey on each side of the af{ected test station.

As describad in the revised April 10, 2007 Petition and the PHMSA Grant of
‘Waiver, the informatien and procedures will meet or exceed the requirements
contained in this code section with regard to the jocation of test points and what
must oceur when u test sintion is *lost” or “unusable” during constructlion activities
or during pipeline operations,

Most likely due to the stage ol this petition, no documentaiion could be found that
relates and addresses that middle three {3) bullels items deseribing how the wires
will be installed (loop or slacld), what methods of attachment will be used to prevent
stress risers, and hew the connection will be ceated.

April 30, 2007-PHMS A Grant of Waiver (Excerpt- Grant subject to following
conditions):
®= Corrosion Surveys: Corrasion surveys of the affected pipeline must be completed
within six months of placing the respective CP system(s) in uperalion to ensure
adequate external comosion protection per NACE RP0169. The survey will also

f Deleted: =




address the proper niumber and location of CP 1est stations as well as AC
interference mitigation and AC prounding programs per NACE RPO177. At least
one CF test station must be located within each HCA with a maximum spacing
between test stations of one-hall mile within the HCA. 1f 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 193,
Subpart H requirements, remedial actions must oceur within six months,
Remedial actions must include a close interval survey on each side of {hie affected
iest station and all modifications to te CP system necessary to cnsure adequate
external corrosion conirol,

Revised April 10, 2007 — Petition of TransCanada (Excerpt): Test stations will be
attached lo (he pipeline at intervals averaging one mile and oot exceeding two miles, and
at all public road and railroad crossings. Test leads and CP bond wires will be installed
on the Keystonc Pipeline at foreign pipeline crossinus and installed on the foreign
pipeline being crossed, when approved by the awner of the foreign pipeline,

Q7-11: Datn Request: Please provide additional detail en how TransCanada’s proposed
lo install and progressively activate the cathodic protection system especially under a
multiple spread scenaria?

R7-11: Response: Keystone's pipeline construction contractor will install cathodic
protection ("CP") test fead wires to the proposed pipeline and will facilitate the
installation of any necessary rest leads by foreign wtilities crossed by Keyslone. Keystone
witl use e .CP conhractor to install CP rectifiers, junction baxes, deep well groundbeds,
mind text stations, as well as to comurission and siartup the CP systent.

Keystone proposes to constinet one pipeline spreads in 2008 and twa in 2009 in South
Dakata. The CP contracror will install the deep well ground beds, junction boxes and
rectiffers simudtaneounsty with the pipeline construcrion. Upon completion of the pipeline
constriction it 2008, the CP systent on that portion of the pipeline will be cosmmissioned
und started up by the CP contractor. The 2009 work will be completed in similar
mamer.



BExhibit I - 195.569

This sectien of code requires that if you have knowledpe that any portion of the
buried pipeline will be exposed, you must examine the exposed portion for evidence
of cerrosion il the pipe is bare or if the coating is deteriorated. It you find external
corrosion at a level that requires corrective action you muost investigate in all
directions lo determine il any additional eorrasion exists in the vicinity that might
require earreelion action. The investigation can be done by visual and/or indirect
methols.

This code section js more applicable to a pipeline that is in operation ratlier than the
during the construction and ins{allation process — for the simple fact that the
pipeline has not been placed in an enviranment feng enouph for corrosion (time
dependent threat} to have ocearred. In addition, daring lay-in sperations the
pipeline is required and has undergene a 100'% visual inspection prior to burind.

Mast pipeline companies have detailed Operations and Maintenance procedures
with regard to the inspection of pipe when exposed.  TransCannda shoeuld be able to
previde additional plan deeumentation as to how it will meet this eode regulation
during pipeline vperation. This process sheuld be followed during the exposure of
any section of pipe after backfil) operations are complete — regardless of how long
the pipe liis been buried or submerged.



Exhibit ] - §195.571

This seclion of code reguires that eathadic protection under this subpart must
comply with one or more of the eriteria coninined in paragraphs 6.2 and 63 of the
Nalional Association ol Corrasion Engineers (NACE) Stuntdnrd RP D165,

Bofh the TransCanads Petition and the PHVMSA Grant of Waiver acknowledge the
use of RP-0169 as the eriteria for eathodiv profection that will be used.

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

* Corrosion Surveys: Corrosion surveys of the affected pipeline must be compleled
within six months of placing the respective CP system(s) in operatian to ensure
adequate external corrosion protection per NACE RPO169. 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 RP0177. At least
one CP test station must be located within each HCA with a maximum spacing
behwveen test stations of one-half mile within the HCA. If placement ol o {est
station within arn HCA is impractical, the test station must be placed at the nearest
practical location. IFany annnal test station reading fails to meet 49 CFR 195,
Subpart H requirements, remedial actions must occur within six months.
Remedial netions must include 2 close interval survey on each side of the affected
test station and all modifications to the CP system necessary to ensure adequate
externzl corrasion control,

QQ7-14: Data Request: Please provide the criteria for cathodic protection that will be
used for this pipeline and related sppurtances? Please provide the pracedures that will he
used to ensure the requirements for the criterion are met?

R7-14: Response: The eriteria for cathodic protection that will be used for this pipeline
will correspond with the requivemenis of 49 CFR Part 195 Subpart H and NACE
recammended practice RP 0169 (sic,, "SP-016% os of 2007"). Keypstone's Integrity
Muanagement Plan will ensure the regquirementys for the criteria are pet.



Exhibit K - §195.573

This section ol code requires (eathodically) protected pipelines similar to this
project to be menitored with activities to include:

o Conduct an anpual test to determine the Ievel of cathodic profection
applied {each calendar year not to exceed 15 months [rom the Inst
inspection).

o Assess the facility and determine the cirecumstanees in which a close-
interval survey (CIS) or compatible technolegy is practieable and
neeessary — 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 minimom at least six times each ealendar year and at
intervals not exceeding 2.5 months, Interference bonds (where failure
of the bond would jeopardize integrity are to be inspected at a
minimum of at least six times each calendar year and at intervals not
exceeding 2.5 months. All other bond lecations are to be inspreted
exch calendar year not to exceed 15 months from the last inspection.

The revised April 10, 2007 TransCanada Petition acknowledges the requirements to
meef this code section. The Aprit 30, 2007 PHMSA Grant ol Waiver is more
stringent and places additional direction and requirements with regard to this code
section. This includes:

* That a corrosion survey be compicted within six months of placing the
respective CP system(s) in operation.

s That the corrasion survey must also address the proper number and
loealion of CP test siation, AC interference mitigation and AC grounding
loeations.

*  The requirement to install test stations with High Consequencee Arens
(HCA) at a defined interval increases the monitoring requirements far
cathodie protection in within the HCA,

* A close inferval survey (CIS) must be performed on the pipeline within
two years of (e pipeline in-service date.

» The CIS results must be integrated with the bascline ILI to determine
whether further action is needed.

April 30, 2007- PHVISA Grant of Waiver {Excerpt- Grant subject to follewing
conditions):



Pipeline Inspection: The pipeline must be capable of passing in line inspection
(ILI) tools. All headers and other segments covered under this special permit that
do nat allow the passage of an TLI device must have a corrusion mitigation plan.

Corrosion Surveys: Corrosien surveys of the affected pipeline must be completed
within six months of placing the respective CP system(s) in operation to ensure
aderuate externial carrosion protection per NACE RP0169. The survey will also
address the proper number and location of CP test stations as well a5 AC
interference mitigalion and AC grounding programs per NACE RPG1T7, At least
onc CP test station must be lacated within eacl HCA with a maximum spacing,
between test siations of one-hall mile within the HCA. If placement of o test
station within on HCA is impractical, the test station must be placed at the nearest
practical location. Ifany annoal test station veading fails to meet 49 CFR 195,
Subpart H requirements, remerial achons must occur within six months,
Remedial actions must include a close interval survey on each side of the affected
test siation and al} modifications Lo the CP system necessary (o ensure adequalte
external corrosion control.

Initinf Close Interval Survey (CI18}) ~ Initial: A €18 must be performed on the
pipeline within two years of Lhe pipeline in-service date. The CIS results must be
integrated with the baseline [L1 to determine 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 duning pipeline operation?

R7-13: Response: Mleaswrentents that will he oblained during pipeline construction
relating to 49 CFR Part 195 Subpart H includes:

Part 195.56] — The external coating will be ehecked for holidays using visnal
inspection ond electranically using a hofiday detector (“feep").

Port 195.563 — Mensurements will be tnken to determine soil resisiivities to
enable design of the cathadic protection gpstem.

Part 103 375 — Keystone will electrically interconnect and cathodically protect ity
pipeline and aboveground facilities us a single unit and therefore, measurements
refated to isolarion equipment are not required.

Part 195.377 — Electrical measwrementy will be taken to identify any HVAC and
HVYDC interference currents, and interference with any: close paralleling
pipelines.

During aperations, monthly vectifier rendings to check for voltage, eurrens, and
resistance will be performed comsistent with Part 195.573(c). An aunual test lead survey
witl alse be perfarmed to check system performuance, and an annual eguipnient and
utaintenauce check will be conducted on the rectifiers conyistent with Part 193,573 (u).



Exhibit L - §195.575

This section of code requires the electrical isolation of a buried or metallic or

_submerged pipeline from other metaflic structures unless by desipn it is electrically
interconnecied and cathodieslly protected with the pipeline as a single structore.
Wihere necessary to clectrically isolate a portion of the pipeline - fo facilitate the
application of corrosion control - you must install ene or more clectrically insulating
devices, And where installed, you must inspect and test to assure the isolation is
adequaie.

In addition, ¥ you install an insulating device in ares where a combustible
atmosphere could exist or reasonably foreseen, you must take precautions to
prevent arcing. And finally, il a pipeline is in close proximity to an clectrieat
transmissien fower feoting, ground cable, caunterpoise (buried ground cables that
connect between iowers) or other areas where it is reasonable to foresee {oult
currents or in unusual risk for lightning, you must protect the pipeline ngainst this
type of damage and take proteetive mensures at insulating deviees.

By design the cosing pipe at 2 cased pipeline cressing is cleetrically isolated rom the
earrier pipe (the pipeline carrying the product). This is achieved through the use of
electrically isolatinp casing spacers. An instaliation eompleted in this manner
complies with tke infent of code. I would apree with the Testimony of Meera
Kathari that industry “best practice” has moved away from designing 2nd building
pipelines that are cased and, as proposed, TransCanada indicates that they are not
intending to minke use of eased erossings.

TransConads indicates that the pump station and pipeline will be protecied as a
single unit and therefore electrical isolation will not be required. Under this design
{he eathodie protection system will not oply proteet the pipeline but the eleetrieal
ground system within the pump station and that which is common to the incoming
AC power supply system. This is simply a matter of eathodic protection design
philosophy and one that is common to many pipeline systems operating in the
United States todny.

The advantages of this design inclhude (but are not limited 1o):

* Elimination of stray current issues on the AC grounding system.

= The application of eathodic protection to the AC grounding system fo
mitigate corrasion loss of electricn ground.

* Reduced mainienance and monitering activities in confext to locations
where eleetrical isalation and the protective devices that would exist.

* Commen prounding path in the event of electrical ground fanlt
conditions.



It should be noted that TronsCanada indicates the pipeline will not be collocated
with any AC power lines or corridors within the State of South Dalinta.

Direct Testimony af Meera Xothari:
« (Casings have been proven o be a significant risk for the development of
corrosion. FransCanada, along with (he rest of the pipeline industry, has moved
away from designing and building pipefines thal are cased.

Q7-8: Data Request: Plense confirm the amount of pipeline rights-of-way through the
State of South Dakota that will cobabitate with an AC power line or corridar? Also
where applicable, indicate the size of the AC power line{s)?

R7-8: Response: Keystone's proposed pipeline rowting will nor be collocated with any
AC power lines or corridors in South Dokota

Q7-15: Data Request: Please provide additional information on how the pipeline will
be electrically constracled in philosaphy? Will pump stations be protecied independently
or under conunan protection witl the pipelince? Where will electrical isolation be
installed?

R7-15: Response: Keypstone will electrically interconnect and eathodically protect ity
pipelive and abovepround facilities, inchuding punp stations, as a single unit, 4n
electrical isolation desipn philosophy will not be uved. Therefare, there will be no need
Jor electrical isolation behveen each pump station and pipeline,

Q7-16: Data Request: Please describe how any points of electrical isolation wil!l be
protected from electrical surpes or lightning?

R7-16: Response: There will be no points of electrical isolation, as Kevstone will not
electrically isolate pimp stations from the pipeline.

G'7-17: Data Request: Wil efecirical pround at motorized valves and pump statioons
facilitics be glectrically independent from the pipeline or protected in common with the
pipeline cathodic protection system?

R7-17: Response: The electrical ground at motorized vaives and promp station fucilities
will be protected in common with the pipeline cathodic pratection system.



Exhibit M - §195.577

This section of eade reqguires a program to identify, test for, and minimize the
detrimental effects if the pipeline is exposed to stray electrival corrents. 1n addition,
yau must design and install each impressed current or galvanic anode system {o
minimize any adverse effects on existing adjacent metallie structures.

Significant decumentation hus been provided with regards to this code section. A
summary [ollows:

¢ A larpe section of documentation relates to the assessment and protection of
the pipeline wien collocated with high voitage clectric transmission lines.
v Within the State of Seuth Dakota, the Keystane pipeline will noi be

installed collocated with any high veltage electric transmissien lines,
Bused on the PHMSA Grant of Waiver, this does not eliminate
Keystone from the requirement to conduct an AC assessment survey
and installing mitigation equipment {as reqoired) tlong this section of
the pipeline.

s Both the TransCanada Petition and PHMSA Grant of Waiver acknewledge
and address interference surveys and the requirements to document the
resulfs and tale corrective actions to mitignte any adverse efiects.

o Asdetailed in the table at the end of this section, approximately 1 mile
of pipeline cobabilates with other foreign pipeline systems.

s The design of the cathodic protection system (impressed carrent, deep anode
groundbed systems at station Jocations and mainline valve sites is deseribed
with the intent to reduce stray current effects on othey metallic faeilities and
reduce issues with anima} livestock. The end eflect of this design minimizes
enril: gradient potentinl differences.

e TransCannda aclknosvledges the issnes with Telluric enrrents and deseribes
an operational plan to address this issue if it is found along the pipeline.

s Protection of AC ground in the stations can eliminate potential ndverse
effoets on neighboring AC nnd electrically continuous grounding systems,

In this particular case, eollocation or cohabitation is when differently vperated
pipelines or even electrically and indepeodently isointed pipelines are installed in
commen rights-af way. When multipte pipelines are insiatled in 2 common rights-
al-way, additional mensures are required to ensure that a proper and representative
pipe-to-soil is ebiained over the line being inspected and can at times incresse the
difficulty loenting the pipeline. Since TransCanada has provided that thers are



there are three (3) actual pipeline crossings with other regulated pipeline facilities in
South Dalinta and no common rights-elf-wvay this is not an issue.

Code requires a 12-foot minimal spacing between electrically independent
stroctures. Althoungh spacing between facilities plays a role in, stray current
interference and ifs detection relies more on the understand of where foreiga
pperated eathodic protection systems are located with respect to the pipeline beinp
tested; and based on thase toeatians, where interference might oceur, Once
determined, specilie site testing is performed to confirm or rufe-out if this condition
exists. Typically unecangested rights-of-way (as in the case reported by
TransCanada) reduce the number of locations thai would need to be assessed. This
condition is also allected by the soil resistivity values along the pipeline rights-of-
way. Based on the information pravided by TransCanads, the testing as proposed is
eonsistent with that required to deteet, monitor and mitigate stray current
interference.

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

s Iuterference Currents Canidrol: Control of induced alternating current from
parallel electric iransmission 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 hesdquarters” attention. An
inducted AC program to protect the pipeline from corrosion caused by stray
currents must be in place and funcHoning within six months after plicing the
pipeline into service.

s Interference Cumrent Surveys: Intecference surveys mst be performed within six
moanths of placing the pipeline in service to ensure compliance with applicable
NACE International Standard Recommended Practices 0169 and 0177 (NACE
RPN 6Y and NACE RPO177) for interference current levels. If interference
currents are found, Keystone will determine if there have been any adverse affects
ta the pipeline and mitigate the effects as necessery. Keystone will report the
results of any negative finding and the associnted mitigalive efforts to the
appropriate PHMSA regional office.

Revised April 10, 2007 — Petition of TransCanada (Excerpt):

= The proposed Keystone pipeline is not co-located witly high voltoge power
transmission lines and exposure to inducted aliemating current {(AC) electric
currents is therefore minimal, Corrosion due ta AC interference is very rate,
Research by PRCI (GRIS187) concluded AC corrosion is possible only in special
eircumstances of current density and holiday size. The concern far AC
interference in personnel safety {step and touch potentinls). Keystone will install
CP and stray current mitigation facilities during pipeline construction. The
requirements of OSHA 1910.269(n) Grounding for Prolection of Emplayees,
1910.269 Appendix C Prolection from Step and NACE PRO177 Mitigation of
Alternating Current and Lightning Effecls on Metallic Structures and Corrosion



Contro] Systems will be met. Specifically, siep and touch potential will be
maininined al no moie than 15 Volis RMS AC. During operatian, the
effectiveness of the original mitieation designs wili be evaluated and madification
made as required.

* Telluric currents are currents flowing in the crust of the planet earth as a vesult of
induclive and capacitive effects from the gurora borealis. The aurom borealis is
produced when solar wind charged particles are trapped by the earth's magnetic
held. Trmns Canada has been doing research on the effects of 1elluric currents on
pipelines with Carlion University and the Geomagnetic Laboratory of Natera]
Resources Canada for over 10 years. TransCanada originally performed research
on telluric currents as part of the pre-engineerng for the Alaska Highway Gas
Pipeline Project in the late 1970"s and early 1980°s. Earth magnetic ftelds can
make it difficulé to perfomm CP surveys, but have little to no effect oo pipeline
integrity. Mcthods for correcting for earth eurrents are used on a repular basis in
CP surveys at TransCanada. The methodology emplays a satellite based CP
power source interruption system which is synchronized witl stationary reference
cell data collectors on both sides ol the survey region. Baseline ground potentials
are recorded in sync with the pipe-to-soil survey polentials in order that the CP
survey potentinl readings can be comected {or the deviations produced by Telluric
Currents.

Direct Testimony of Meera Kothari:
« TFederal pipeline regulations require pipelines to hove o minimum clearance of 12
inches from foreign utilities. Typical industry practice is to under cross an
existing utifity.

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

R7-7: Response: To protect animal livestock agaiust the potential for adverse impacis,
Keystone will install deep groundbed cathadic protection systems within (he fenced prmp
station and maindive valve sites.

Q7-8; Data Reguest: Please confirm the amount of pipeline rights-of-way through the
State of South Dakota that will cobabitate with an AC power line or coridor? Also
where applicable, indicate thie size of the AC power line{s)?

R7-8: Response: Keystone's proposed pipeline routing will not be collovated with any
AC power lines or corridors in South Dakata.

Q7-9: Data Request: For areas of cohabitation with AC power (as applicabie) or any
olher Jocntions where electrical shock is possible, what safety precautions will be taken to
prevent elecirical shock to employees or the genern] public? Whal safety precautions or
monitaring will be taken to prevent excessive AC cument from discharging from small
pipeline halidays?



R7-9: Respanse: There ave no focations in South Dakota where the Keystone Pipeline
will coflocate witl AC power lines. There is a potewrial for elecirical shoek at certain
areas, including elecirical substarions and electricol switchgear buildings locaied within
the pinp station and mailine valve sites. Because the prmp station and mainline valve
sites will be fenced, the general public will be protected from electrical shock. These
Jaciliries will be designed in aceardance with the applicoble codes and regutarions to
proteet emplovees and other authorized personnel from electrival shock.

Stray curreny discharging from pipeline holiduyy will be mitigated through interference
surveys and ediustments to the cathodic protection system during operations, which will
be done as part of the Integrity Management Progrant.

(Q7-18: Data Request: Plense confirm the zmounl of pipeline riphis-ofway through the
State of South Dnketa that will cohabitate with another foreign pipeline system? Also
where applicable indicate the type (pas, liquid, etc.) of product contained in the foreign
pipeline?

R7-10-Response: Keystone's proposed pipeling rowing 1will be cellocated with existing
pipelines as follows:

Regin MP | End MP Sie Existing Praduct ype
“{Distance | Pipeline
Calculuted)”

427.2 427.8 0.6 miley Kuaneb Refined Liguid
Product
436.3 436.7 0.2 miles Local Guas Natwral Gas |+ Gus
Fipeline
436.7 4369 0.2 miles Kaneb Refived Liguid

Pradict




Exhibit N - §195.579

This section ol eode reqguires that if you transport any hazardous liquid tiat would
corrode the pipeline, you must investigate the corrosive effeet of the hazardous
liquid and take adequate steps to mitigate internal corresion.

I inhibitors are used, then they must be of sufficient quantity to protect the entire
system, epupons or other moniforing equipment must be instulled to determine the
clfectiveness of the inhibitor. The manitoring equipment must be examined at [east
bwice per year and not to exceed 7.5 montlh intervals

This section of code requires procedures and action to perform an inspection of the
internal surfnce of the pipe whenever you remave 1 section of pipe from the
pipeline. If eorresion is found, you must investignte and tale corrective action.

As described below, the revised April 10, 2007 TransCanada Petition indicates a
more stringent limit level (o sediment ard water levels than industry standards and
has designed the pipeling te operate in a turbulent flow mode. The PHMSA Grant
of Wuiver aclinowledges this mere stringent level as a requirement o construct,
This Grant of Waiver inclodes operations] nolification requirements, cleaning
intervals and the requirsd use of corrasion coupons.

During censtruction, sufficient activities are in place to remove any leftover hydro-
{est waler and, during construction hold-up, a nitrogen purge will in place to
prevenl internat corrosion and to monitor pressure (of the nitrogen) fer any
indication of wall lass.

The epproach as cutlined meefs or exceeds the requirements contained in this ende
section.

Aprit 30, 2007- PHMSA Grant of Waiver (Excerpt- Grant subject to lollowing
ronditions):
o Pipeline Inspection: The pipeline must be capable of passing in line inspection
(ILI) tools. All headers and other segments covered under this specinl permit that
do not ailow the passage of an 11.I device must have o corrosion mitigation plan.

» Internal Corrasion: Keystone shall limit sediment and water {(S&W) 1o 0.5 percent
by valume and report S&W testing results to PHMSA in the 180-day and annual
reparts. 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 abave the S&W limits,
Keystone must run cleaning pigs twice in the first firll year of operation and as
necessary in succeeding years based on the analysis of pil constituents, weight
loss coupons located in areas with the preatest inlernal corrosion tireat and other



internal corrosion threats. Keystone will send their annlysis’s and further actions,
il nny, to PHIMSA,
Revised April 10, 2007 — Petition of TransCanada (Excerpt):

» Internal corrosion will be addressed ulilizing a more stringent tari T S&EW
requirement to reduce the comosivity of the transperted Jiquid, and ultimately
resulting in lower corrosion rales. Internal corrosion will also be addressed
through a pipeline desiga resulting in turbulent flow in all flaw regimes to prevent
the drop out of water or solids and, as set out above, through the use of a more
siringent mill wall thickness tolerance. In addition, Keystone proposes lo utilize a
cleaning program to confinm the effectiveness of its program. Effectiveness of
the internal corrosion program will be reported to PHMSA lor (he first five years
of operation.

Dircct Testimony of Meera Kothari:

s A tanff specification of 0.5% solids and water by volume is cantained in
IKeysione's transportation agreement with its shippers. This specification is lower
than the industry standard of 1% to minimize the potential for internal corrosion,
The pipeline is designed to operate in turbulent flow to minimlize water drop out,
which iz also a potential cause of intemnal corrosion. During operations the
pipeline is cleaned using in-line inspection tools. The pipeline is inspected with a
smart in-line inspection tool, whicli measures ond recards internal and extemal
metal loss.

Q7-18: Data Request: Please describe any activities and parameters that will be used o
reduce the sk for internal corrosion after completion of the hydro-test, during and
immediately after the de-watering pracess?

R7-18: fesponse:  In 2008, once the pipeline is tested and dewatered, the pipeline will
be purged of air and filled with nitrogen. In 2009, filling the pipeline with erude il will
immediately follow once the pipeline is tested and dewatered,

Q7-14: Datn Request: Please describe what measurements will be taken or designed
into to this pipeline to monitor ti:e pipeline and appurtances for inlema] corrosion during
its operation?

R7-19: Response: Keysione has conducted an internal corrasion {*1C") susceplibility
sivedy {oithvarer flow model}). The follow madel results indicare:

e No considerable risk of I1C at normal operating conditions

o Risk of water stratification and 1C resuiting from “near minimun flow" fworst
cave} condition showed allowance of $0% - 75% reduction in flow rate belpw
minimun operation flow rate of 340,000 bpd for warer drop-out 1o occur; and

e Residual risk to be mitigated throxgh Integrity Management Program

Keystone will monitor the product for campliance with the specification of 0.3% sedinent
and water, (the current US. industry standard is 195). Keypstone will conduct sampling
Jor sulplur (sfe, “Sulfur"}, micro-carbon residue ("MCR™) and total acid number



("TAN") to deicemine product gualfity. I there is any indicarion of corrasion effecis
Keystone will implonrest mitigation methods which may include one or niore of the
Jollowing methods to manage internal corvosion susceptibility: corrusion coupons; use of
cleaniug and MFL tools to idewsifyr anomalies; and chemical ireatinent {Corrasion
hihibitors andfor Biocidas). '



Exhibit O - §195.581

This seetion of code requires the pipeline or portion of the pipeline to be cleaned and
protectively cosied if it fs exposed to the atmesphere. This must be done with a
conting material gpitable {or the preventien of atmospheric corrosion. This seclion
of cod e applies to ull atmospherically exposed locations unless demonstrated by lest,
investigntion, or experience - appropriate to the environment - that only a light
surface oxide will develop or thaf any atmospheric corresion {hat oceurs will nat
affeet the sule nperation of the pipeline before the next scheduled inspection. This
exemption does not apply te locations of interface between soil and air {such as at
pipe risers, valve stems ete.).

The revised April 10, 2007 TransCanada Petition and the PHMSA Granl of Whaiver
generally focus on these areas of pipe manufactnre and canstruetion which are
significant to the integrity of the pipeline and which are dillicult to resolve once the
pipeline is buried.  As such, the issue of an atmospheric coniing — ot this stage of ihe
praject—would not be expeeted and has not been address nor defined in any
revitwed docoment.

TransCanada should be able to provide ndditional plan documentation ns to how it
will protect the above grade portions of this pipeline (and related appurtanees) from
stmospherte corrosion. Respense (rom TransCanada siienld address the proteetive
coating for atmospheric coating and provide specific relerence as to how the
interfice area betwees the soil and air (such as af risers) will be addressed. This
should include, but net be limited to:

» .Project timeline as if relates to the application of & protective coating and
how this timeline protecis the sale operation ol the pipeline

= Suorface preparation

»  DMaterial specifientions

v Procedures for installation

»  Quality contral messures and procedores

» 17 TransCanada will not be using 4 protective coaling:

o Than decumersttation should be provided as te how TransCanada wilj
demonstrate by test, investipation, or experience - appropriate to the
environment - that gnly a light surlace oxide will develop or that any
atmespheric corrosion that osccurs will not offect the safe operation of
the pipeline.



Exhibit P - §195.583

This section of code requires the inspection far almospheric corrosion of each
pipeline or portion of pipeline exposed to the atmosphere oeear at least onee every 3
ealendar years, with intervals not exceeding 39 months between inspections.

Fhis inspection must give particaiar aftention to the pipe at the soil-io-air inferface,
under thermal insulation, 2nder disbended coatings, at pipe supparts, at deck
penetrations, and pn spans over water. 1F atmespheric corrosion is found during the
inspection you must address and provide/restore atmospheric eorrosion protection
cansistent with §195.581.

The revised April 14, 2007 TransCanada Petition and the PHMSA Grant of Waiver
generally focus on those nreas of pipe manulaciure and eonstruetion which are
significant to the integrity of the pipeline and which are difficult to resolve once the
pipeline is buried. As such, the inspeetion of an atmospheric conting — at this stage
of the project — would not be expected and has not been address nor defined in any
reviewed document.

TransCanada should be able fo provide additional plan dorumentation as to liow it
will menitor and inspect the above grade portions of this pipeline {and related
appurtances) for atmospheric corrosion. Response from TransCanada should
address the protective coating lor atmospheric coating and provide speeific
reference as to hoyw the interface area between the soil and air {such a5 at risers)
and under thermal insulation will be addressed. This should include, but not be
{imited (o: .

s Procedures related fo inspection performance

= Assessment eriteria that will be used

= Response timelines for resclution of any issues found
a  Procedures relrted to repair and restoration



Exhibit Q - §195.585

This section of code reguires that if you find pipe generally corroded 50 that the
remaining wall fhickness is loss than that required for the maximem operating
pressure (MAOF) of the pipe you must replace the pipe. This must be done unless
you:

* Reduce the maximum operating pressure commensurate with the
strength of the pipe needed for service ability based on actunl
remining wall thickness; or

= Repnair the pipe by a method that reliable engineering tests and
analysis show cin permanently restore the serviceability af the pipe.

I[ pipe is found to have localized carrosion pitéing to a degree that Jealage might
result, you must replace or repair the pipe, unless you reduce the maximum
aperating pressure (MAQOP) commersurate with the strength of the pipe based on
remaining wall {hickness in the pits,

This section of code is more npplicable to an operafing pipeline. The revised April
10, 2607 TransCanada Petition and the PHMSA Grant of Waiver generslly focus on
those arcas of pipe manulacture and coastroetion which are significant Lo the
integrity of the pipeline and which are difficult to resolve onee the pipeline is buried.
The pipeline is under continual inspeciion prior to installation as documented
subsequent to this Exhibit.

TransCanada shonld be able to provide additional plan decumentation as to how it
will monitor and inspect portions ol this pipeline (and related appurtances) if found
to have generalized corrosion ar localized corrosion pitting - either during
instailation and/or operatian, This should include, but nof be limited to;

= Dracedures related to inspeciion performance and the operating actians that
will oceur.

= Assessment criteria that will be used

a  Response timelines for resoluiion of nny issues found

« Procedures related to repair and restoration



Exhibit R - §195.587

This seetion of code indicates youn may use the procedore in ASMIE B31G, Mannal
Sor Determining the Remaining Strength af Corrodded Pipefines” or the procedure
developed by AGA/Battelle, A Modified Criterion for Evalnating the Remuaining
Strength of Corroded Pipe (with RSTRENG disk)" 1o determine the strength off
corroded pipe based on remaining wall thickness. These procedures apply to
corroded regions that do nof peaetrale the pipe wall and the application is subject to
the limitations set out in the respective proceduores.

Baoth the revised April 10, 2007 TransCanada Petition and the PHMSA Grant of
Waiver aclinowledge the vse of tools sucl: as ASMEB31G, and the Modified
Critevion for Evaluating the Remaining Strength of Corroded Pipe (RSTRENG).
The TransCanada Petition provides a high level assessment related to the use of
these taols and the applicability for this pipeline project.

The PHMSBA Grant of Waiver requires that eysione apply the mast conservative
methods in order to confirm and determine the strength of corroded pipe based on
remuaining wali thickness. In addition the PHMSA Grant of Waiver requires that
I{eystone musf confirm that the remaining strength tools (RSTRENG), RSTRENG-
0.85dL and ASVIE B31G are valid for this pipeline. It addition it applies n more
stringent requirement for Anomaly Evaluation and Repair Criteria.

April 30, 2007- PHMSA Graof of Waiver (Excerpt- Grant subject to fullowing
conditions):
* Anomaly Evaoluation and Repair: Anomaly evaluations and repairs in the special
permit area must be performed based upon the following:
o Immediaie Repuir Conditions: Follow 195.452(1){4)(1} except desipnate
the calculaled remaining strength failure pressure ratio (FPR) =<1.16
o 60-day Conditions: No changes to 195.452(h){(4)(ii).
o 180-day Conditons: Follow 195.452 (h){4)(iii) with exceptions for the
following canditicns which must be scheduled for repair within 180 days;
=  Calculaled FPR =<1.32
»  Areag of geperl corrosion with predicted metal loss greater than
40 percent.
» Predicted metal loss is grealer than 40 percent of norminal wall thet
is located as a crossing of another pipeline.
*  Goupe or groove greater than 8 percent of nominal wall
» Each anomaly not repaired under the immediale repair requirements roust have a
corrosion growth rate and ILI fool tolerance assigned per the Inleprity
Management Prepram (IMP) (o determine the maximum re-inspection interval.
»  Anomaly Assessment Methods: Keystone must confirm the remaining strength
(RSTRENG) effective area, RSTRENG-0.85dL and ASME B31G assessment
methiods are valid for the pipe diameter, wall thickness, prode, nperating pressure,



operating siress level and operating temperaiure, Keystone must also use the
mast conservaiive method ualil confirmation of the proper method is made to
PHMSA headquariers.

Revised April 11, 2007 — Petition of TransCanada (Excerpt Appendix G): A review
of literatare sources and direct contacls with organizations that have been connected with
the development validation of methods for the development and validation ol methads for
the assessnient of the remaining strength of corrotled pipe (RSTRENG) indicated that the
datahase of validating tests does not exiend heyond en SMYS of 70,000 psi. However,
mell:ods such as RETRENG and ASME B31G contzin no factors that are grade-
dependent other than the flow stress. All sther factars are purely geomeltry-dependent.
The usun] definition of flow stress for streapih grades up to X70 bas been SMYS +
10,000 psi for RESTRENG and 1.1 x SMYS for ASME B31G. For X80, this waonld lead
to o flow stress equal or close to the specified minimum tensile strength. While some
work indicates that, fer modern high-toughness steels, tensile strength niay be a better
failure criterion than yield strength or flow stress, it is more cansistent with the
philosophy of approaches based on the Batielle surface flaw equatian, like RESTRNG and
ASME B31@G, to coptinue to use a {low stress that is intermediate between yield and
tensile strenpth. Accordingly, for higher-gmde materials such as X80, o mere approprinte
minimum flow stress criferion is the mean of SMYS and specified minimum tensile
strenptl: (SMTS). Keystone will use (his criterion, as required and assuming X80
materials are vsed, in any application of remaining strength calculations during the
operation of the Keystone Pipeline.



Exhibit S - §195.588

This section of cede requires timt if you use direet assessment on an gnshore pipeline
you must evaluate the effeels ol exteras! corrosion using the requirements of this
section {does nol apply if you are using a direct assessment type of methed {i.e., CIS)
for other reasens other than for Direct Assessiment,

The requirements for the performance of Direct Assessment inelude:

B Must follow tite NACE Standarvd RPDS0Z

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

In addition to the reguirements contained in the NACE Standard RPG502 the
following is required:

= DPre-pssessment:

& Provisions for applying more restive eriteria for ECDA when
conducted ihe first time on 4 pipeline segment.

o Document the bosis on which the selection of the two different,
but complementary indireet assessment fools are chosen for
each ECDA region.

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

* Indireet Examinations

o Provisions lor applying more restive eriteria for ECDA when
conducted the [irst time on a pipeline segment.

o Provide a criteria for identifying nnd documenting those
indications that must be considered for excavation including:

»  Known sensitivities ol equipment
= Procedures for using each tool
= The approach used

o Provide documentaiion for ench indication identified to

include:
= The urgency of exeavation and direct assessment

This section of code is more applicable to an operating pipeline. The revised April
14, 2007 TransCanada Petition and the PHMSA Grant of Waiver geacrally focus on
those areas of pipe manufacture and construction which are significant to the
integrity of the pipeline and whicl are diffienlt o resolve once the pipeline is buried.
TransCanada should be able to provide additional plan decumentation as to how,
when, or if it will use a direet assessment methedology consist with the requirements



of this code sectinn and the PHMSA Grant of Walver requirements.  This should
include, but not be limited to:

»  Provide documents thati define the I{eystone Direct Assessment methodolagy
and acknowledges the reguiremenis of this code section and the PHMSA
Grand of Waiver

s DProvide procedures/guidelines that will be used ta evaluate where Direct
Assessment will be required

*  Provide the anticipated lacations where Direct Assessment will be used

April 30, 2007~ PHMSA Grant of Waiver (Bxcerpt- Graot subject to following
conditions):
»  Dirzct Assessment Plan: Headers, mainline valve bypasses and other sections
covered by this special permit that eannot accommadate ILI tanls must be parl of
a Direct Assessment {IDA) plan or other acceptuble integrity monitoring method
using External and Internal Corrosion Direct Assessment criteria {ECDA/ICDA).



Exhibit T - §195.589

This scction of code requires that current records and maps to show the loeation of:
cathodically profection pipelines; cathedically protection Incilities including
galvanic nnades; and neighboring structures if (electrieally) bonded to the cathodie
protection systeni. In addition, records or maps are reqnired to be maintained
showing the stated number anodes, installed in 1 stated manner or spacing and the
specific distunces {0 each buried anode.

Far each analysis, checld, demonstration, examination, ingpection, review, survey,
and test ragquired by this subpart records must be kept in sufficient detail to
demonstrate the adequacy of corrosion control measures. The records must he kept
for five (3) years unless the records are refafed to §§195.569, 195.573(a) and (b), and
195.579(b)}{3) und {¢). These records must be retained lor a5 long as the pipeline
remains in service,

Based on veview of documents and response it appears thal TransCanadz
acknowledges the requirements of this cotle section.

Q7-13: Data Request: Please provide any detail of, if any, the measurements that will
le obtained during pipeline construction that relate to §1935, subpart H? What
mieasurements will be taken during pipeline operation?

R7-13: Response: Measurements thar will be obiained during pipeline construction
relating 10 49 CFR Part 195 Subpart F includes:

s Part 195.56] — The external coating will be checled for holidays using visual
inspection and electronically using a holiday detecior {"jeep”).

s Part 193.563 — Measurements will be taken to determine soil resistivities to
ehchie design of the cathodic protection sysiem.

s Part 195.575 - Keystone will electrically interconnect aund cathodically protect its
pipeline and ahoveground facilities as a single unit and therefore, measurements
reluted to isolation equipment are not required. ‘

s Part 195577 - Elecirical mensurements will be token to identific any HVAC and
HVDC interference currenss, and interference with any close paralleling
pipelines.

Dwring eperations, monthiy rectifier readings 1o check for voltage, current, and
resisiance will be performed consistent with Part 195.573(c). An aunued test leed suney
will alyo be performed to check systen performance, and an annval equipment and
maintenance check will be conducted ou the rectifiers cousistent with Fart 195.573(a).



