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Introduction — Richard C Culbertson, 1430 Bower Hill Road, Pittsburgh PA (Mt. Lebanon)

| thank you for the opportunity to testify on this Columbia Gas Rate Case. My approach to this testimony
—is to provide facts provide an analysis of those fact and provide some conclusions as to why this
proposed rate increase should not occur. It is time to level the spending curve.

Employment or other professional activities — Owner of a small real estate investment business and
operate around Pittsburgh and in the state of California. | own four housing units that are serviced by
Columbia Gas of Pennsylvania as such | am an interested party to this rate case.

-- Improve world-wide organizational asset manage by good ASTM and ISO Asset Management
standards.

-- I have the elected Chair position of ASTM E53 Asset Management Committee (186 members) of which
writes, vets, and promulgates international asset management consensus standards, e.g. ASTM E2279
Guiding Principles of Property Asset Management has been adopted by the US Department of Defense
in their DoD Instruction DODI 5000.64 ACCOUNTABILITY AND MANAGEMENT OF DOD EQUIPMENT AND
OTHER ACCOUNTABLE PROPERTY. This standard is also used as a reference in ISO 55000 Asset
Management standard of which is identified in the bibliography of ANSI/API 1173 Pipeline Safety
Management Systems of which has been adopted by NiSource and Columbia Gas of Pennsylvania.

-- Member and elected Membership Secretary of ASTM/ANSI/ISO Technical Committee (TC) 251 Asset
Management of which has responsibility for U.S. representation in the international TC 251 of which has
produced and is responsible for the ISO 55000 Asset Management standard.

-- Elected Senior Fellow and Director of Asset Leadership Network.

-- Member and elected Vice President of the Three Rivers Chapter of the National Property
Management Association.

-- 40 years employment with Lockheed Martin and GE in various forms of Asset Management.
Represented Lockheed before the Government and Aerospace Industries Association (AIA). At AIA was
former committee chairman and worked significantly on improving Government regulations, e.g.,
Federal Acquisition Regulation Part 45 Government Property. Was Lockheed’s leading subject matter
expert on asset management business systems including internal controls, accounting, and
accountability of company and Government property. Was responsible for good decision making and
internal controls: policy; operations; reporting — Government property, fixed assets and including
Sarbanes Oxley; compliance; safeguarding assets; and maintaining and improving Government Property
Systems at multiple sites with multiple products. It was my job to protect Lockheed internally and
externally from out bound conduct, material weaknesses and significant deficiencies while making good
business decisions, sustainable infrastructure and passing internal and Government audits.

Utilities are all about various forms of asset management.

My responsibilities — To be a responsible citizen. Not only to know but do. Know something — see
something — say something on significant issues. Protect property rights as provided as the US
Constitution 5" and 14" Amendments and Pennsylvania Constitution Article 1 Paragraph 1
“[IIndefeasible rights, among which are those of enjoying and defending life and liberty, of acquiring,



possessing and protecting property”. Back in September 9, 1969 while entering the US ARMY, | swore an
oath, as other’s entering Government service. | take that responsibility seriously --- to know — observe
and drive correction if necessary.

Educational background --- B.S in Management at California State University Northridge, MBA
Pepperdine, Graduate of GE’s Financial Management Program, Certified Lean Six Sigma Black Belt (This
is a recognized status of expertise in effective and efficient business operations), Certified in solid waste
transportation per 49 CFR ... (Occurred while part of the management team and was responsible among
other things for solid waste management and transportation for the project to decommission
Shippingport Nuclear Power Station.)

Testimony before the Public Utilities Commission

e August 2018 in Washington Pennsylvania regarding Columbia Gas Rate Case;

e A hearing regarding a complaint against Columbia Gas in February 2019 of which was filed in May
2017 and of which the PUC still has not ruled. | have been in dispute with Columbia Gas since July 7,
2016.

e April 2019 in Monroeville, Pennsylvania -- Peoples Gas Rate Case.

Recommendations regarding Columbia’s proposed 17.84 percent increase (This could be 19.09 percent

if sales tax applies.)

e For Columbia Gas, withdrawal the request until reasonable assurances are exhibited of effective
internal controls — effective and efficient operations, reliable reporting and compliance with laws
and regulations.

e For the Pennsylvania Public Utilities Commission, if Columbia does not withdraw the proposed rate
increase, proceed with due diligence and due process using appropriate audit and investigation
standards. Rate increase or decrease should only be determined by auditing internal controls and
performance in accordance with the requirements of the GAO Green Book (Standards for Internal
Control in the Federal Government) and the GAO Yellow Book (Generally Accepted Government
Auditing Standards (GAGAS). There must be reasonable assurance of effective internal controls
including reliable financial reporting for the purposes of cost recovery.

This recommendation is based upon connecting the dots of known facts and history of legal and

regulatory requirements regarding public utilities, NiSource, and Columbia Gas of Pennsylvania.

e The complaint from Pennsylvania Office of Consumer Advocate “A preliminary examination of
Columbia’s filing indicates that the proposed increase in rates may be unjust, unreasonable, in
violation of law, and will or may produce an excessive return on investment in violation of the Public
Utility Code, 66 Pa. C.S. § 1301, et seq.” | agree with this statement and hope they can prove it.

e Columbia’s rate base must comply with Pennsylvania Law: TITLE 66 PUBLIC UTILITIES § 102.
Definitions. "Rate base." The value of the whole or any part of the property of a public utility
which is used and useful in the public service.

o Title 66 § 501. General powers. (a) Enforcement of provisions of part --In addition to any powers
expressly enumerated in this part, the commission shall have full power and authority, and it shall
be its duty to enforce, execute and carry out, by its regulations, orders, or otherwise...

e (b) Administrative authority and regulations. --The commission shall have general administrative
power and authority to supervise and regulate all public utilities doing business within this
Commonwealth. The commission may make such regulations, not inconsistent with law, as may be
necessary or proper in the exercise of its powers or for the performance of its duties.




(c) Compliance.--Every public utility, its officers, agents, and employees, and every other person or
corporation subject to the provisions of this part, affected by or subject to any regulations or orders
of the commission or of any court, made, issued, or entered under the provisions of this part, shall
observe, obey, and comply with such regulations or orders, and the terms and conditions thereof.

Columbia Gas is a monopoly.

Columbia makes money by spending money — the size of the rate base.

Federal laws places some long standing constraints on gas utilities “15 U.S.C. COMMERCE AND
TRADE § 717c - All rates and charges made, demanded, received by any natural-gas
company for or in connection with the transportation or sale of natural gas ... shall be just
and reasonable, and any such rate or charge that is not just and reasonable is declared
to be unlawful.”

Columbia presents different messages to the public and to investors.

o Public -- “Columbia Gas of Pennsylvania Files Request for Investment in Safety Through
Replacing and Upgrading Aging Infrastructure” from Columbia’s Press Release
https://www.nisource.com/news/article/columbia-gas-of-pennsylvania-files-request-for-
investment-in-safety-through-replacing-and-upgrading-aging-infrastructure-20200424

o Investors: NiSource — A Premier Regulated Utility Company -- Compelling Annual Total
Shareholder Return -- Proposition ~$30B of 100% Regulated Utility Infrastructure
Investment — Opportunities-- Scale Across Seven States -- Delivering on our Commitments -
- Industry-Leading Safety and Performance https://investors.nisource.com/company-
information/default.aspx

Press release: “If the request is approved as filed, the total average residential customer bill in 2021
would still be more than 28 percent lower than it was in 2010, when adjusted for inflation.”
https://www.columbiagaspa.com/our-company/news-room/article/columbia-gas-of-pennsylvania-
files-request-for-investment-in-safety-through-replacing-and-upgrading-aging-infrastructure-cpa
o This is offensive and misleading — Columbia is an infrastructure company, not a gas company
and the commodity price of natural gas extraction is outside of their operations and is
irrelevant to Columbia’s infrastructure spending.
M. A. Huwar Statement No. 1 http://www.puc.state.pa.us/pcdocs/1661259.pdf What are the
Company'’s future plans for infrastructure replacement?
o A.The Company intends to continue replacement at an accelerated pace in order to retire
its remaining bare steel and cast-iron facilities as soon as possible.

DOT Pipeline and Hazardous Materials Safety Administration, Pipeline Replacement Background
https://www.phmsa.dot.gov/data-and-statistics/pipeline-replacement/pipeline-replacement-
background “In 2011, following major natural gas pipeline incidents, DOT and PHMSA issued a Call
to Action to accelerate the repair, rehabilitation, and replacement of the highest-risk pipeline
infrastructure.”

https://en.m.wikipedia.org/wiki/List of pipeline accidents in the United States in 2011 (No
mention of service lines. The highest risk mostly were transmission lines rather than distribution
lines. Transmission lines can have a large volume with high pressure. Distribution lines generally
do not. PG&E’s San Bruno explosion was of a 30-inch transmission line operating at 375 PSI.
service lines are generally less than two inches, and many operate at low pressure, generally .5
psi.

Service lines have been relatively safe and should not be highest-risk pipeline infrastructure.
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Leaking service lines rarely cause explosions because of natural laws — natural gas is lighter than air,
it weighs 65.6% of air, natural gas has a flammability range of approximately 5 to 15 percent. That
means that any mixture containing less than 5 percent or greater than 15 percent natural gas to air
will not support combustion. Natural gas, when mixed with the right amount of air and exposed to
an ignition source, is combustible. Most major damage occurs when uncontrolled gas is released of
gas in a confined space and can result in explosion if there is a spark.

There is no Federal legal nor regulatory requirement to accelerate spending on gas infrastructure.
The call to action was is essentially an editorial and is not enforceable. If regulator tried to make it a
regulation it would have failed the vetting process because it would been deemed arbitrary and
capricious under the Administrative Procedure Act of 1946.

Good management uses risk management, e.g., ISO 31000 Risk Management or ASME standards (49
CFR 192.7 — documents incorporated by reference. It is not reasonable to replace plumbing/
pipeline infrastructure, which has remaining useful life arbitrarily.

Acceleration of unnecessary expenditures is not reasonable nor prudent.

Information targeted to investors:
Reformatted and Normalized NiSource Facts For Investors
https://investors.nisource.com/company-information/default.aspx

Miles
. Calculated | of Bare Calculated
Utility - | ZNo-Of [ Miles 1 puiesor | steel |R3® | Rate Base
State Customers Of. pipe per and Base ($ Per
(In 000) Pipe customer | Cast 000,000) Customer $
Iron
NIPSCO 840 | 17500 .020 23* 1700 2024
COH 1500 | 20200 .013 2000 3200 2133
CKY 137 2600 .019 2600 327 2387
CMA 327 5000 .019 540 1100 3364
CVA 274 5300 .019 140** 850 3102
CMD 34 660 .018 50 149 4382
CPA 436 7700 .018 1200 1900 4358
TOTAL
(2019) 3548 | 58,960 6390 9226 | 3107 AVE.

*Bare Steel and Wrought Iron

** Bare steel

-- (Why the difference of CPA and CMD as compared to NIPSCO? CMD and CPA operate under the
same management.)

-- Total current rate base is $9.226 Billion yet NiSource asserts ~$30 Billion of 100% Regulated
Utility Infrastructure Investment — Opportunities.



Both CPA and CPM are seeking huge rate increases from customers.

O  Columbia Gas of Maryland Files Request for Investment in Safety Through Replacing and
Upgrading Aging Infrastructure Pennsylvania -- 15.17 percent
https://www.nisource.com/news/article/columbia-gas-of-maryland-files-request-for-
investment-in-safety-through-replacing-and-upgrading-aging-infrastructure-20200515

O Columbia Gas of Pennsylvania Files Request for Investment in Safety Through Replacing and
Upgrading Aging Infrastructure -- 17.84 percent
https://www.nisource.com/news/article/columbia-gas-of-pennsylvania-files-request-for-
investment-in-safety-through-replacing-and-upgrading-aging-infrastructure-20200424

O Money doubles in five years at 15 percent

Columbia Gas of Pennsylvania, Inc., 2020 General Rate Case, Docket No. R-2020-3018835 Standard
Filing Requirements, Testimony — All, Volume 10 of 10 (514 pages)
http://www.puc.state.pa.us/pcdocs/1661259.pdf

The rate case document does not provide how or how much the customer benefits from their
investment in safety. The phrase in not included in the 514 page document. The phrase is
deceptive to the public and is meant to stifle debate and public comment.

Safety issues are generally people issues, not pipe issues.... bad practices and procedures, lack of
training and quality assurance and lack of care.

Spending to come:

Internal Controls

Since the Securities and Exchange Act of 1934 (15 U.S.C. § 78m) - Periodical and other reports
publicly traded corporations were required to (2)“... devise and maintain a system of internal
accounting controls sufficient to provide reasonable assurances ... to permit preparation of financial
statements in conformity with generally accepted accounting principles (GAAP) or any other criteria
applicable to such statements, and (ll) to maintain accountability for assets;”

After several accounting scandals around 2000, Congress enacted the Sarbanes Oxley Act of 2002 a
focus was on internal controls, governance, and accountability of management. It “directed the



[U.S. Sentencing Commission] to review and amend, as appropriate, the guidelines and
related policy statements to ensure that the guidelines that apply to organizations in this
chapter "are sufficient to deter and punish organizational criminal misconduct."”
https://www.ussc.gov/guidelines/2015-guidelines-manual/2015-chapter-8

o "Organization" means "a person other than an individual." 18 U.S.C. § 18. The term
includes corporations, ..., governments and political subdivisions thereof, ...

o (E) Anindividual "condoned" an offense if the individual knew of the offense and
did not take reasonable steps to prevent or terminate the offense.

o (J) Anindividual was "willfully ignorant of the offense" if the individual did not
investigate the possible occurrence of unlawful conduct despite knowledge of
circumstances that would lead a reasonable person to investigate whether unlawful
conduct had occurred.

The Committee of Sponsoring Organizations of the Treadway Commission (COSO)
https://www.coso.org/Pages/default.aspx in 2013 issued Internal Control — Integrated Framework
https://www.coso.org/Documents/990025P-Executive-Summary-final-may20.pdf

e Provided the opportunity to expand the application of internal control beyond reporting to other
forms of reporting, operations, and compliance
o Definition -- Internal control is a process, effected by an entity's board of directors,
management, and other personnel, designed to provide reasonable assurance regarding
the achievement of objectives relating to operations, reporting, and compliance.
o Objectives — the framework provides for three categories of objectives, which allows
organizations to focus on differing aspects of internal control:
= QOperations Objectives — These pertain to effectiveness and efficiency of the entity’s
operations, including operational and financial performance goals and safeguards of
assets against loss.
= Reporting Objectives — These pertain to internal and external financial and non-
financial reporting and may encompass reliability, timeliness, transparency, or other
terms as set forth by regulators, recognized standard setters or entity’s policies.
= Compliance Objectives — these pertain to adherence to laws and regulations to
which the entity is subject.”

e September 10, 2014 The Government Accountability Office issued the GAO Green Book Standards for
Internal Control in the Federal Government. https://www.gao.gov/assets/670/665712.pdf
o The Internal Control Cube:




“The Green Book adapts these principles for a government environment.”

e 2 CFR 200 - UNIFORM ADMINISTRATIVE REQUIREMENTS, COST PRINCIPLES, AND AUDIT
REQUIREMENTS FOR FEDERAL AWARDS https://www.gpo.gov/fdsys/pkg/CFR-2014-title2-
voll/pdf/CFR-2014-title2-vol1-part200.pdf

O
O

States and utilities receive Federal awards
§ 200.303 Internal controls. The non-Federal entity must: (a) Establish and maintain
effective internal control over the Federal award that provides reasonable assurance that
the non-Federal entity is managing the Federal award in compliance with Federal statutes,
regulations, and the terms and conditions of the Federal award.
Subpart E—Cost Principles -- 200.404 Reasonable costs. A cost is reasonable if, in its nature
and amount, it does not exceed that which would be incurred by a prudent person under
the circumstances prevailing at the time the decision was made to incur the cost.
Additional guidance on the cost principles is included in FAR Part 31
https://www.acquisition.gov/content/part-31-contract-cost-principles-and-procedures
200.434 Contributions and donations. (a) Costs of contributions and donations, including
cash, property, and services, from the non-Federal entity to other entities, are unallowable.
§ 200.501 Audit requirements. (a) Audit required. A non-Federal entity that expends
$750,000 or more during the non-Federal entity’s fiscal year in Federal awards must have a
single or program-specific audit conducted for that year in accordance with the provisions of
this part.
§ 200.504 Frequency of audits. ... audits required by this part must be performed annually.
§ 200.514 Scope of audit. (a) General. The audit must be conducted in accordance with
GAGAS. (GAO Yellow Book Generally Accepted Government Auditing Standards) The audit
must cover the entire operations of the auditee,...

= (Audits are not audits unless they are conducted in accordance with GAGAS.)
§ 200.7 Auditor. Auditor means an auditor who is a public accountant or a Federal, state, or
local government audit organization, which meets the general standards specified in
generally accepted government auditing standards (GAGAS).

= (Auditors are not auditors unless they meet the GAGAS standards.)




(b) Financial statements. The auditor must determine whether the financial statements of
the auditee are presented fairly in all material respects in accordance with generally
accepted accounting principles.

(c) Internal control. (1) The compliance supplement provides guidance on internal controls
over Federal programs based upon the guidance in Standards for Internal Control in the
Federal Government issued by the Comptroller General of the United States (GAO Green
Book) and the Internal Control—Integrated Framework, issued by the Committee of
Sponsoring Organizations of the Treadway Commission (COSO).

(c)(4) ...However, the auditor must report a significant deficiency or material weakness in
accordance with §200.516 Audit findings, assess the related control risk at the maximum,
and consider whether additional compliance tests are required because of ineffective
internal control.

(d) Compliance. (1) In addition to the requirements of GAGAS, the auditor must determine
whether the auditee has complied with Federal statutes, regulations, and the terms and
conditions of Federal awards that may have a direct and material effect on each of its
major programs.




e Management Directives — Governor’s Office
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GOVERNMENT AUDITING STANDARDS 2018 Revision https://www.gao.gov/assets/700/693136.pdf
e 3.18 In all matters relating to the GAGAS engagement, auditors and audit organizations must be
independent from an audited entity.

e 3,109 Auditors must use professional judgment in planning and conducting the engagement and in
reporting the results

e 4.03 The audit organization’s management must assign auditors who before beginning work on the
engagement possess the competence needed for their assigned roles.

e Requirements: General 4.16 Auditors who plan, direct, perform engagement procedures for, or
report on an engagement conducted in accordance with GAGAS should develop and maintain their
professional competence by completing at least 80 hours of CPE in every 2-year period as follows.

e  4.24 Subject matter that directly enhances auditors’ professional expertise to conduct engagements
may include, but is not limited to, the following: ... c. topics related to accounting, acquisitions
management, asset management, budgeting, cash management, contracting, data analysis,
program performance, or procurement;

e 5.60 Each audit organization conducting engagements in accordance with GAGAS must obtain an
external peer review conducted by reviewers independent of the audit organization being
reviewed.

e Glossary

o Abuse: Behavior that is deficient or improper when compared with behavior that a prudent
person would consider reasonable and necessary business practice given the facts and
circumstances, but excludes fraud and noncompliance with provisions of laws, regulations,
contracts, and grant agreements.

o Audit: Either a financial audit or performance audit conducted in accordance with GAGAS.

o Audit organization: A government audit entity or a public accounting firm or other audit
entity that conducts GAGAS engagements.

o Auditor: An individual assigned to planning, directing, performing engagement procedures,
or reporting on GAGAS engagements (including work on audits, attestation engagements,
and reviews of financial statements) regardless of job title. Therefore, individuals who may
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have the title auditor, information technology auditor, analyst, practitioner, evaluator,
inspector, or other similar titles are considered auditors under GAGAS.

o Fraud: Involves obtaining something of value through willful misrepresentation. Whether an
act is, in fact, fraud is determined through the judicial or other adjudicative system and is
beyond auditors’ professional responsibility.

o Waste: The act of using or expending resources carelessly, extravagantly, or to no purpose.
Waste can include activities that do not include abuse and does not necessarily involve a
violation of law.

FORM 10-K NiSource Inc For the fiscal year ended December 31, 2019.

Management’s Annual Report on Internal Control over Financial Reporting Our management,
including our chief executive officer and chief financial officer, are responsible for establishing and
maintaining internal control over financial reporting, as such term is defined under Rule 13a-15(f) or
Rule 15d-15(f) promulgated under the Exchange Act. ... Our management has adopted the 2013
framework set forth in the Committee of Sponsoring Organizations of the Treadway Commission
report, Internal Control - Integrated Framework ...

The NTSB Final Report Overpressurization of Natural Gas Distribution System, Explosions, and Fires in
Merrimack Valley, Massachusetts, September 13, 2018

2.2 NTSB Urgent Recommendations to NiSource

In the November 14, 2018, safety recommendation report, Natural Gas Distribution System Project
Development and Review, the NTSB also issued four urgent recommendations to NiSource (NTSB
2018).

Review and ensure that all records and documentation of your natural gas systems are traceable,
reliable, and complete. (P-18-7) (Urgent)

In its May 10, 2019, letter, NiSource responded it had completed locating, marking, and mapping
control (regulator-sensing) lines at all 2,072 low-pressure regulator runs across its system. NiSource
said that these facilities are depicted in isometric drawings and are visible in its GIS. In addition,
NiSource contracted with a third-party natural gas engineering firm to verify the assets required to
safely operate its low-pressure natural gas systems and ensure these assets are clearly indicated on
relevant maps and records. On July 22, 2019, Safety Recommendation P-18-7 was classified
Closed——Acceptable Action.”

July 31, 2019 A house exploded in Washington County, PA
https://triblive.com/local/regional/columbia-gas-on-washington-county-home-explosion-we-are-
deeply-sorry/ Home not equipped with pressure regulator. (Again, records and
overpressurization of house gas lines)
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e “The homeowner called 911 to report smelling natural gas Wednesday afternoon and North Franklin
firefighters responded and shut off the gas to the home. They were within a few feet of the house
when it exploded, Washington County public safety director Jeff Yates said. “It’s a miracle they
weren’t killed,” Yates said.” At least five people injured

¢ The fire chief and the homeowner were among those injured. https://observer-
reporter.com/news/localnews/five-injured-in-north-franklin-township-house-

explosion/article 2a722694-b3cd-11e9-a137-1f81bc7773al.html

NiSource and Columbia Gas of Massachusetts Faces Judgement

e June 23, 2020 -- Columbia Gas Sentenced in Connection with September 2018 Gas Explosions in
Merrimack Valley -- Company to sell its business in Massachusetts and pay $53 million fine, the
largest criminal fine ever imposed under the Pipeline Safety Act https://www.justice.gov/usao-
ma/pr/columbia-gas-sentenced-connection-september-2018-gas-explosions-merrimack-valley

e NiSource enters into a Deferred Prosecution Agreement with the United States of America —

o Agreement 11. NiSource also agrees, as to each of its subsidiaries involved in the
distribution of gas through pipeline facilities in Massachusetts, Indiana, Ohio, Pennsylvania,
Maryland, Kentucky and Virginia to implement and adhere to each of the
recommendations from the National TranspO1liation Safety Board ("NTSB ") related to NTSB
Accident ID PLD 18MR003 regarding the Event.

o 13.If, however, during the Term of this Agreement, NiSource (1) commits any felony under
U.S. federal law including, but not limited to, any felony violation of the Pipeline Safety
Act; (2) gives deliberately false, incomplete, or misleading testimony or information to the
Government or to the Court; or (3) otherwise fails to perform or fulfill each of NiSource's
obligations under this Agreement, NiSource will thereafter be subject to prosecution for
any federal criminal violation of which the Government has knowledge, including, but not
limited to, federal criminal violations related to the conduct alleged in the CMA Criminal
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Information, the Event, or CMA's and NiSource's restoration work in the Merrimack Valley
following the Event.

The NTSB Final Report (Continued) Overpressurization of Natural Gas Distribution System, Explosions,

and Fires in Merrimack Valley, Massachusetts,

e 1.8 Pipeline Safety Management Systems (ANSI/API RP-1173 Pipeline Safety Management
Systems (2015) https://www.api.org/~/media/files/publications/whats%20new/1173 el1%20pa.pdf

e  “NiSource began its SMS efforts several years prior to the overpressurization, as evidenced by the
company being listed as a participant in the American Gas Association’s (AGA) SMS project.
Interviews with NiSource executives revealed that they had initiated SMS development in 2015 and
accelerated efforts since the accident. NiSource employees indicated that they were excited about
SMS development, but were still early in the process.”

MA Attorney General Reaches Agreement With Columbia Gas, Company Will Pay $56 Million — July 2,

2020 https://boston.cbslocal.com/2020/07/02/columbia-gas-maura-healey-agreement-merrimack-

valley-explosions/

Michael J Davidson in Statement provides his version of the status of the adoption of APl 1173 in this
rate case. http://www.puc.state.pa.us/pcdocs/1661259.pdf (April 24, 2020)

o “The API RP1173 Standard for Pipeline Safety Management Systems is only a recommended
practice, but Columbia and NiSource have chosen to pursue the adoption and
implementation of a Safety Management System ("SMS"). As an early adopter of deploying
an SMS, Columbia has aggressively educated the entire workforce and key contractor
resources on what it is and why we are using APl 1173 as our guideline to measure progress.
We have implemented a Corrective Action Program ("CAP") with all employees and key
contractor resources that enables a more robust and formal process for identifying risks
and developing actions to reduce risk. We have also established a new governance model to
review and prioritize identified risks. The building of additional capacities within our SMS are
underway and will continue, centered in process safety improvements, asset management
improvements and safety culture improvements.

From API 1173: 3 Terms, Definitions... 3.1.8 Corrective actions: The steps established either to correct
nonconforming aspects of the PSMS identified during an audit or evaluation, or actions taken to manage
threats recognized during day-to-day activities.

NISOURCE CODE OF BUSINESS CONDUCT Page 9
https://www.nisource.com/docs/librariesprovider2/nisource-documents/nisource-policies/nisource-
code-of-
business.pdf?sfvrsn=33#:~:text=Each%20day%2C%200ur%20NiSource%20team,leading%20gas%20and
%20electric%20utility.&text=0ur%20Code%200f%20Business%20Conduct,%2C%20honesty%2C%20inte
grity%20and%20trust.

“USING SOLID JUDGMENT--- NO CONTRACT OF EMPLOYMENT

INVESTIGATIONS - It is the policy of the Company to ensure that allegations of ethics and compliance
violations are investigated promptly, thoroughly, competently and, to the extent consistent with law
and Company policies, confidentially. The policy also states that matters must be resolved consistently
and fairly, and that appropriate matters are reported to senior management of the Company and the
Board of Directors or its appropriate committees.

Reports that concern a possible violation of the law or the Code, [regulations and company policy] or
any complaints or concerns about accounting, auditing, disclosure or other financial or reporting
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practices will be referred to the executive vice president and chief legal officer.”

49 CFR § 192.513 Test requirements for plastic pipelines.

(c) The test pressure must be at least 150 percent of the maximum operating pressure or 50 p.s.i. (345
kPa) gage, whichever is greater. (August 19, 1970)

Columbia Gas of Pennsylvania (A NiSource Company) Standards for Customer Service Lines, Meters
and Service Regulators
https://www.columbiagaspa.com/docs/default-source/pdf's/plumbers-guide.pdf

e A.4.3 Requires for plastic pipe test pressure of 90 psig

Pennsylvania Construction Code Act (35P.S.§ § 7210.101—7210.1103). Title 34—LABOR AND
INDUSTRY under the DEPARTMENT OF LABOR AND INDUSTRY includes PART XIV. Uniform Construction
Code Chapters 401 AND 403. (Customer’s service lines of which are past the delivery point are subject
to the Pennsylvania Construction Code)

Dormont Borough Council, for example adopted the IBC, International Building Code, Act 45 (2009
Edition).
o 101.4.1 Gas. The provisions of the International Fuel Gas Code shall apply to the installation
of gas piping from the point of delivery, gas appliances and related accessories as covered in
this code.
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o “406.4.1 Test pressure. The test pressure to be used shall be no less than 1 and 1/2 times
the proposed maximum working pressure, (that is .5 PSI) but not less than 3 psig (20 kPa
gauge), irrespective of design pressure. https://up.codes/s/inspection-testing-and-purging
(Columbia Gas of Pennsylvania / NiSource requires in their test methods of other’s
property to be tested 30 times applicable code.)

Columbia’s Tariff -- 8.4 Ownership and Maintenance -- The Company shall own, maintain, and renew,
when necessary, its main extension and/or service line from its main to the point of delivery, as defined

in Rule 7.1. (outlet side of the curb valve, or the property or lot line if there is no curb valve)

Observations and Conclusions:

Columbia’s proposed 17.84 percent increase (could be as high as 19.09 if sales tax applies) is
outrageous and unreasonable, thus unlawful.

Proportionally most NiSource customers are responsible less than half of what of the rate base is
in Pennsylvania

Miles of

. ~ No. of Miles Calculated Bare Rate Calculated
Utility -- c f Miles of | B Rate Base
State ustomers of pipe per Stee ase ($ Per

(In 000) Pipe and Cast | 000,000)
customer Iron Customer $

NIPSCO 840 | 17500 .020 23" 1700 2024
COH 1500 | 20200 .013 2000 3200 2133
CMD 34 660 .018 50 149 4382
CPA 436 | 7700 .018 1200 1900 4358

The differences between what has occurred in Indiana and Ohio and what has occurred in
Pennsylvania and Maryland are significantly different. The Pennsylvania Public Utilities
Commission needs to find out why ... it is their duty and the public needs to know.

The concept of accelerated spending is counter to Federal and state laws and regulations.
Accelerated spending may not be necessary spending.

The Tariff 8.4 allows Columbia to only renew mains and service lines only when necessary.
Columbia intends to increase spending and rates to customers in the coming years.

NiSource believes it has opportunities to spend $30 Billion more on infrastructure while having a
current rate of $9.2 Billion

These types of increases are not in the public interest and will push more customers to seek public
assistance and will diminish the quality of life of customers and property owners.

There is no reasonable assurance that this amount of spending is necessary.

It does not appear anyone is watching the store on Columbia spending.
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o The PUC does not audit Columbia’s books, records, and performance in accordance with the
GAO Yellow Book as require by the Governor’s Directive.

o The NiSource external public accounting firm does not audit in accordance with the GAO
Yellow Book, Federal requirement (2 CFR 200) and Pennsylvania requirements.

o There is no reasonable assurance that the rate base is comprised of just “the value of the
whole or any part of the property of a public utility which is used and useful in the public
service.”

= The repair of public streets and the rearrangement of dirt are period cost as they
are not owned by the utility.

= Replacement of customer’s service lines are not utility property and are donations —
thus unallowable.

NiSource/ Columbia Gas of Pennsylvania has adopted and is subject to the COSO Internal Control
Framework per the claims of management, but Columbia provides no reasonable assurance of
compliance with the internal control framework in the areas of effective and efficient operations,
reliable reporting and compliance with laws and regulations.

Columbia Gas of Pennsylvania, Inc. 2020 General Rate Case Docket No. R-2020-3018835 Standard
Filing Requirements Testimony — All Volume 10 of 10 (514 pages) In this large document there is no
inclusion of the terms: internal controls, effective and efficient operations reliable reporting.

o There are a few mentions of compliance with laws and regulations. One for example Vice
President of Construction Services “My responsibilities include: ... Assuring construction is in
compliance with Federal, State and local regulations as well as in alignment with industry
best practices;”

o Asshown, NiSource is not in compliance with some to the most basic requirements such as
test pressure on plastic lines. DOT Safety Standards 49 CFR § 192.513 Test requirements for
plastic pipelines of which has been in effect for fifty years 50 P.S.l. maximum vs. Columbia’s
requirement of 90 P.S.I. and for customer’s service line subject to the International Fuel Gas
Code itis 3 P.S.l. (Columbia should know by now overpressureization is dangerous for
people and harmful to property.)

o Inan organization, if it is publicly transparent that the most basic requirements are not
performed per standard, this reflects upon other requirements not publicly transparent ...
everything becomes suspect.

o Regardless what this person and others state about Columbia’s compliance program there is
no assurance that it is effective — on the contrary the most basic requirement of test
pressure on plastic pipe has been wrong for fifty years (50 vs.90 psig) and for customer’s
service lines 3 vs. 90 psig.) nothing in internal operations can be trusted.

How can so many be so wrong for so long on important requirements?

o There is significant misalignment in getting things right. An ethics report regarding test
pressure does not go the ethics officer or the V.P. of Construction to investigate and resolve,
it goes to executive vice president and chief legal officer ... either no one has reported the
non-compliance with Government regulation or the executive vice president and chief
legal officer does not investigate and correct such non-compliances. Internal and external
investigations should find out.

17



Processing and investigating rate cases requires due diligence. Once a sister company has plead
guilty to criminal conduct, heightened due diligence must be exercised. When the parent company
of has also signed a deferred prosecution agreement (DPA) it would be reckless not to look for the
same and other weakness and deficiencies in Pennsylvania.

o From the Department of Justice : “CMA disregarded the known safety risks related to
control lines, and instead focused on the timely completion of construction projects to
maximize earnings under the company’s GSEP. https://www.justice.gov/usao-
ma/victim-and-witness-assistance-program/united-states-v-bay-state-gas-company-dba-
columbia-gas-massachusetts

o Ifthe Massachusetts PUC had discovered the deficiencies and weakness in with the
operations of Columbia prior to the disaster it is reasonably certain they would have tried to
prevent what occurred.

In that NiSource companies operate under the same general policies and perhaps culture, now it is
urgent that the PA PUC to investigate and find out the risks for financial and non-financial activities
of Columbia Gas of Pennsylvania and force corrections prior to another explosion.

Columbia Gas had operational deficiencies for a long time and has avoided the discipline and
management approach of good companies. Adopting APl 1173 is a good step. But Columbia must
come clean, APl 1173 is no longer a recommendation practice, but a requirement NiSource has
committed to with the NTSB and the state of Massachusetts. Columbia Gas of Pennsylvania is
certainly not an early adopter of this 2015 issued standard. They certainly knew the details and
knew that they were not operating to the standard.

A Corrective Action Program should have been adopted about twenty years with the adoption of od
standard I1SO 9000 Quality Management. Companies that have adopted ISO 9000 frequently have —
system for corrective actions and continuous improvement — Corrective Action Request, (CAR)
Corrective Action Plan (CAP), which is used to address the CAR. These systems should be designed
to be non-threatening and non-punitive.

Columbia is in a very weak position to pass a GAO Yellow Book Audit, a GAO Internal Control Audit
and API 1173 assessment. As such Columbia should not be submitting this rate case until they can
provide reasonable assurance of effective internal controls consistent with top management’s
assertion in the NiSource 10-K “Our management has adopted the 2013 framework set forth in the
Committee of Sponsoring Organizations of the Treadway Commission report, Internal Control -
Integrated Framework,”. That assertion does not appear to be true for Columbia Gas of
Pennsylvania. If it is not, the NiSource Deferred Prosecution Agreement may no longer be deferred.
The Pennsylvania Public Utilities Commission is in a similar condition. There is no evidence that the
Commission has adopted the GAO Yellow Book and the GAO Green Book as required by the
Governor’s Directives and 2 CFR 200 - UNIFORM ADMINISTRATIVE REQUIREMENTS, COST
PRINCIPLES, AND AUDIT REQUIREMENTS FOR FEDERAL AWARDS CFR 200

The Commission has no reasonable assurance of internal controls within its own operations let
alone the operations of Columbia Gas of Pennsylvania. It would we reckless for both organizations
to proceed with this rate case.

We all have the burden of knowing.
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| hope Columbia Gas will withdraw this rate case for their own benefit and the people of Pennsylvania
and focus on self-correction. “If you do what you’ve always done, you always get what you’ve always
gotten”

| thank you for your time. May we all fulfil our duties and abide by our oaths.

Richard C Culbertson
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https://www.columbiagaspa.com/our-company/news-room/article/columbia-gas-of-pennsylvania-files-
request-for-investment-in-safety-through-replacing-and-upgrading-aging-infrastructure-cpa

April 24, 2020

Columbia Gas of Pennsylvania Files Request for Investment in Safety
Through Replacing and Upgrading Aging Infrastructure

Columbia Gas of Pennsylvania, Inc., a subsidiary of NiSource Inc. (NYSE: NI), filed a
request today with the Pennsylvania Public Utility Commission (PA PUC) to approve
revised rates for further upgrading and replacement of the company's underground
natural gas distribution pipelines. If approved, these proposed rate adjustments would

not go into effect until 2021.

Columbia Gas is committed to upgrading aging infrastructure and replaces an average
of 115 miles of pipeline every year. As part of its long-term plan to modernize and
expand its natural gas distribution system, Columbia Gas has invested more than $2.2
billion in Pennsylvania over the past decade and plans to continue to invest in
infrastructure replacement for the safety of its communities. Economic development of

the 26-county area that Columbia Gas serves benefits greatly from this investment.
This filing is the first rate revision request by Columbia Gas in over two years.
Response to COVID-19

With the communities we serve in mind and in response to COVID-19, Columbia
Gas has suspended shutoffs for nonpayment for residential and commercial customers.

That suspension will remain in effect until further notice. Columbia Gas offers a wide

R-2020-3018835
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array of customer assistance and energy efficiency programs that provide resources

and tools for customers to save money and energy.

"We want to assist our customers during the COVID-19 pandemic," said Columbia Gas
President and Chief Operating Officer Mike Huwar , "With that in mind, we are offering
our most flexible payment plans to customers who have been impacted or are
experiencing hardship as a result of COVID-19, and we are suspending late payment

charges until at least June 1."

At all times, Columbia Gas is committed to providing our low-income customers with the
tools, resources, and programs to stay safe and warm in their homes. These programs
help customers mitigate the impact of a rate adjustment or financial changes due to

economic conditions.
Customer Assistance Initiative

In order to assist Columbia Gas's residential customers who are experiencing a loss of
income due to the pandemic, but are not eligible to participate in the company's existing
assistance programs, Columbia Gas is seeking to implement a temporary program that
will provide grants to customers in need. To achieve this, Columbia Gas has filed a
petition with the PA PUC requesting authority to use a portion of pipeline penalty credits
and refunds that the PA PUC has previously approved for hardship funds, matched by a

contribution from the NiSource Charitable Foundation, to fund the grants.
Review Process by PA PUC

Columbia Gas made its decision to file a request for a rate adjustment nearly one year
ago, and the company notified the PA PUC in February of its intent to file such a
request. While the company filed its request with the PA PUC today, April 24, 2020, it is

important to note that after filing for a rate adjustment, the review process by the PA



PUC will take approximately nine months. As a result, in this case, any approved and

adjusted rates by the PA PUC would not go into effect until 2021.

In today's filing, Columbia Gas is seeking an annual revenue increase of

approximately $100.4 million. Approval of the proposal would result in the average total
bill for a residential customer who purchases 70 therms of gas per month

from Columbia Gas to increase from $87.57 to $103.19 per month, or by 17.84 percent.
The total bill for a small commercial customer purchasing 158 therms of gas

from Columbia Gas per month would increase from $145.15 to $167.77, or by 15.58
percent. Rates for a small industrial customer purchasing 1,328 therms of gas

from Columbia Gas per month would increase from $999.04 to $1,124.93 per month, or

by 13.17 percent.

If the request is approved as filed, the total average residential customer bill in 2021
would still be more than 28 percent lower than it was in 2010, when adjusted for

inflation.
How Customers Can Participate in the Rate Review Process

It is important to note that the rate review process is very public. Anyone interested in
the case can participate by reaching out to the PUC, and we encourage active
involvement by our customers and any interested parties. Customers can participate in
the rate review process in multiple ways, including through written comments,
attendance at public hearings, and various consumer advocacy organizations that

participate in the proceedings.

Customers with questions regarding the proposed rates may call Columbia Gas at 1-

888-460-4332 or visit ColumbiaGasPA.com for more information.




"Our nearly 800 fulltime employees and 1,500 contractors are proud of our pipeline
replacement program and our ability to continue to serve our valued customers safely
and reliably," said Huwar. "We also remain committed to providing a positive customer
experience through an educated and trained workforce that is focused on safely
meeting or exceeding all federal and state requirements while operating, upgrading and

expanding our distribution system."
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We're one of the largest natural gas utility companies in the United States, serving more
than 3.5 million customers in seven states under the Columbia Gas and NIPSCO
brands. The company also provides electric distribution, generation and transmission
services to nearly 500,000 NIPSCO electric customers in northern Indiana.

Our growth strategy focuses on the systematic modernization and replacement of
its utility infrastructure, paired with complementary system expansions, customer
programs and regulatory initiatives. Under this strategy, the company is investing in



electric system environmental upgrades and transmission expansions; natural gas
system replacements and expansions; and enhancement of customer services.

Our core business strategy is expected to drive stable long-term earnings and dividend
growth, supported by stable revenue streams, contemporary rate designs and
approximately $30 billion in infrastructure investment opportunities spanning the
next 20-plus years.

Significant Scale Across Seven States

~3.5M Gas LDC Customers
~$9.2B Gas LDC Rate Base
~500K Electric Customers
$4.7B Electric Rate Base



CAPITAL INVESTMENT DRIVES GROWTH, CUSTOMER BENEFITS



HISTORICAL OPERATING INCOME- ($ MILLIONS)

" Historical NiSource Gas Distribution and Electric Operations Reported Operating
Income

VALUE PROPOSITION AND STRATEGIC APPROACH

Annual Total Shareholder Return of 8%-10%*

~$30B of 100% Regulated Utility Infrastructure Investment Opportunities
Scale Across Seven States

Transparent Earnings and Cash Flow Drivers

Constructive Regulatory Relationships and Mechanisms

Commitment to Investment Grade Credit

‘Estimated total shareholder return at a constant P/E ratio
Delivering on our Commitments

Industry-Leading Safety and Performance

Top-Tier Customer Satisfaction

Investments that Systematically and Efficiently Deliver Service Integrity
Dependable, Predictable and Timely Service and Emergency Response
Growing Our Customer Base by Expanding into Unserved Areas
Recognized Among the Best Places to Work by All in Our Communities

COMPANY FACTS



Columbia Gas of Kentucky

Second Largest Gas-Only local distribution company (LDC) in KY (~137K Customers)

~ 2,600 Miles of Pipe
~ 350 Miles of Bare Steel & Cast Iron
~ $327M Rate Base

Columbia Gas of Maryland

Complementary to PA Operations (~34K Customers in MD)
~ 660 Miles of Pipe

~ 50 Miles of Bare Steel & Cast Iron

~ $149M Rate Base

Columbia Gas of Massachusetts

Largest Gas-Only LDC in MA (~327K Customers)
~ 5,000 Miles of Pipe

~ 540 Miles of Bare Steel & Cast Iron

~ $1.1B Rate Base

Columbia Gas of Ohio

Largest LDC in Ohio (~1.5M customers)
~ 20,200 Miles of Pipe

~ 2,000 Miles of Bare Steel & Cast Iron
~ $3.2B Rate Base

Columbia Gas of Pennsylvania

Third Largest LDC in PA (~436K Customers)
~ 7,700 Miles of Pipe

~ 1,200 Miles of Bare Steel & Cast Iron

~ $1.9B Rate Base

Columbia Gas of Virginia

Third Largest LDC in VA (~274K Customers)
~ 5,300 Miles of Pipe

~ 140 Miles of Bare Steel

~ $850M Rate Base



Indiana Electric (NIPSCO)

Third Largest Electric Utility in Indiana (~475K Customers)
2,850 MW of Environmentally Compliant Generation
~10,000 Distribution Line Miles

~3,000 Transmission Line Miles

~ $4.7B Rate Base

Indiana Gas (NIPSCO)

Largest LDC in Indiana (~840K Customers)
~ 17,500 Miles of Pipe

~ 23 Miles of Bare Steel & Wrought Iron

~ $1.7B Rate Base

FORWARD-LOOKING STATEMENTS

This web page contains “forward-looking statements” within the meaning of federal
securities laws. Investors and prospective investors should understand that many
factors govern whether any forward-looking statement contained herein will be or can
be realized. Any one of those factors could cause actual results to differ materially from
those projected. These forward-looking statements include, but are not limited to,
statements concerning our plans, strategies, objectives, expected performance,
expenditures, recovery of expenditures through rates, stated on either a consolidated or
segment basis, and any and all underlying assumptions and other statements that are
other than statements of historical fact. All forward-looking statements are based on
assumptions that management believes to be reasonable; however, there can be no
assurance that actual results will not differ materially. Factors that could cause actual
results to differ materially from the projections, forecasts, estimates and expectations
discussed on this web page include among other things, our debt obligations; any
changes to our credit rating or the credit rating of certain of our subsidiaries; our ability
to execute our growth strategy; changes in general economic, capital and commodity
market conditions; pension funding obligations; economic regulation and the impact of
regulatory rate reviews; our ability to obtain expected financial or regulatory outcomes;
our ability to adapt to, and manage costs related to, advances in technology; any
changes in our assumptions regarding the financial implications of the Greater
Lawrence Incident; compliance with the agreements entered into with the U.S.
Attorney’s Office to settle the U.S. Attorney’s Office’s investigation relating to the
Greater Lawrence Incident; the pending sale of the Columbia of Massachusetts
business, including the terms and closing conditions under the Asset Purchase
Agreement; potential incidents and other operating risks associated with our business;
continuing and potential future impacts from the COVID-19 pandemic; our ability to
obtain sufficient insurance coverage and whether such coverage will protect us against
significant losses; the outcome of legal and regulatory proceedings, investigations,
incidents, claims and litigation; any damage to our reputation, including in connection



with the Greater Lawrence Incident; compliance with applicable laws, regulations and
tariffs; compliance with environmental laws and the costs of associated liabilities;
fluctuations in demand from residential commercial and industrial customers; economic
conditions of certain industries; the success of NIPSCO's electric generation strategy;
the price of energy commodities and related transportation costs; the reliability of
customers and suppliers to fulfill their payment and contractual obligations; potential
impairment of goodwill; changes in taxation and accounting principles; the impact of an
aging infrastructure; the impact of climate change; potential cyber-attacks; construction
risks and natural gas costs and supply risks; extreme weather conditions; the attraction
and retention of a qualified workforce; the ability of our subsidiaries to generate cash;
our ability to manage new initiatives and organizational changes; the performance of
third-party suppliers and service providers; changes in the method for determining
LIBOR and the potential replacement of the LIBOR benchmark interest rate; and other
matters in the “Risk Factors” section of our Annual Report on Form 10-K for the fiscal
year ended December 31, 2019 and subsequent SEC filings. A credit rating is not a
recommendation to buy, sell or hold securities, and may be subject to revision or
withdrawal at any time by the assigning rating organization. In addition, dividends are
subject to board approval. All forward-looking statements are expressly qualified in their
entirety by the foregoing cautionary statements. We undertake no obligation to, and

expressly disclaim any such obligation to, update or revise any forward-looking
statements to reflect changed assumptions, the occurrence of anticipated or
unanticipated events or changes to the future results over time or otherwise, except as
required by law.

REGULATION G DISCLOSURE STATEMENT

This web page includes financial results and guidance for NiSource Inc. with respect to
net operating earnings and operating earnings, which are non-GAAP financial measures
as defined by the SEC’s Regulation G. NiSource Inc. includes such measures because
management believes they permit investors to view NiSource Inc.'s performance using
the same tools that management uses and to better evaluate NiSource Inc.'s ongoing
business performance. With respect to such guidance, it should be noted that there will
likely be differences between such measures and GAAP equivalents due to various
factors, including, but not limited to, fluctuations in weather, asset sales and
impairments, and other items included in GAAP results. NiSource Inc. is not able to
estimate the impact of such factors on GAAP earnings and, as such, is not providing
earnings guidance on a GAAP basis.

CORPORATE HEADQUARTERS

801 E. 86th Avenue
Merrillville, IN 46410 Map
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Pipeline Safety Management Systems
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consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to assure the
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and operating
practices. These publications are not intended to obviate the need for applying sound engineering judgment
regarding when and where these publications should be utilized. The formulation and publication of API publications
is not intended in any way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking requirements of an API standard
is solely responsible for complying with all the applicable requirements of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

Classified areas may vary depending on the location, conditions, equipment, and substances involved in any given
situation. Users of this Recommended Practice should consult with the appropriate authorities having jurisdiction.

APl is not undertaking to meet the duties of employers, manufacturers, or suppliers to warn and properly train and
equip their employees, and others exposed, concerning health and safety risks and precautions, nor undertaking
their obligations to comply with authorities having jurisdiction.

Information concerning safety and health risks and proper precautions with respect to particular materials and
conditions should be obtained from the employer, the manufacturer or supplier of that material, or the material
safety data sheet.
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to conform to the specification.

This document was produced under API standardization procedures that ensure appropriate notification and
participation in the developmental process and is designated as an API standard. Questions concerning the
interpretation of the content of this publication or comments and questions concerning the procedures under which
this publication was developed should be directed in writing to the Director of Standards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permission to reproduce or translate all or any part
of the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A catalog of APl publications and materials is published
annually by API, 1220 L Street, NW, Washington, DC 20005.

Suggested revisions are invited and should be submitted to the Standards Department, API, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.
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consensus standards or regulations.
Managing the Safety of Complex Processes

Safe and effective pipeline operation requires awarenes:
complex processes. Examples of such activities include
pipeline. Major accidents with high consequences rarely oci
alignment of weaknesses or failures across multiple activitie
activity, more effective safety performance is achieved wher
dealt with holistically.

Managing processes requires different techniques than ma
includes determining needs throughout the pipeline life cy
resources, identifying the proper sequence of a series of act
activities performed, and applying changes or corrections to

Safety Management Systems

Managing the safety of a complex process, as well as sit
multiple, dynamic activities and circumstances. Pursuing
requires comprehensive, systematic effort. While process-re
serious consequences. The elements of a safety manage
operate safely and improve safety performance.

NOTE 1 Incident as used in this RP applies to both incidents as
195.2.

NOTE 2 “Continuous” is used to indicate constant; “continu
improvement” is used so widely and is used herein even where imj

The following principles comprise the basis of this safety mz
a) Commitment, leadership, and oversight from top manage

b) A safety-oriented culture is essential to enable the effecti . _ . _ . . __._,
management system processes and procedures.

c) Risk management is an integral part of the design, construction, operation and maintenance of a pipeline.

d) Pipelines are designed, constructed, operated, and maintained in a manner that complies with Federal, state, and
local regulations.

e) Pipeline operators conform to applicable industry codes and consensus standards with the goal of reducing risk,
preventing releases, and minimizing the occurrence of abnormal operations.

f) Defined operational controls are essential to the safe design, construction, operation, and maintenance of
pipelines.
Vil
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another. Further, communicating with contractors to share information that supports decision making and
completing planned tasks (processes and procedures) is essential.

k) Managing changes that can affect pipeline safety is essential.
Plan-Do-Check-Act

The above principles are applied in a recurring manner to achieve continuous assessment and improvement. The
Plan—Do—Check—Act (PDCA) cycle is a four-step model for carrying out these efforts within ten elements (Figure 1).
This methodology can be applied to the management system as a whole as well as to all individual elements and
processes within the system. The PDCA principle is at the core of many management systems, and its principal aim
is to encourage creating strategies and plans, executing those strategies and plans in line with guidelines, checking
those actions for conformity, and using those results to adjust the next generation of plans. This cycle is iterative and
is maintained to achieve continuous improvement.

There are inputs (e.g. data, information, and resources) to the processes within each element yielding a set of outputs
(e.g. prioritized work that reduce risk and ultimately improve safety performance). The pipeline operator defines
PSMS inputs and outputs within the execution of each of the essential elements. The pipeline operator defines these
inputs and outputs for each of the elements to be described and, through the PSMS, reviews them periodically.

The PDCA cycle is useful when starting a new improvement project; when developing a new or improved design of a
process, product, or service; or when defining a repetitive work process.

The PDCA cycle is also useful for the management system as a whole as a model for continuous improvement and
when planning data collection and analysis, when selecting and prioritizing threats or causes, and when implementing
any changes.

The components of the PDCA cycle are:

Plan: This step entails establishing the objectives and processes necessary to deliver results in accordance with
the organization’s policies and the expected goals. By establishing output expectations, the completeness
and accuracy of the process is also a part of the targeted improvement.

Do: This step is the execution of the plan designed in the previous step.

Check: This step entails the review of the results compared with established objectives. Comparing those results to
the expected goals to ascertain any differences; looking for deviation in implementation from the plan.

Act: This step is where a pipeline operator takes actions to continuously improve process performance, including
corrective actions on significant differences between actual and planned results, analyzes the differences to
determine their root causes, and determines where to apply changes that will include improvement of the
process or product.

viii
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ana enanie conuNUoUS IMProvement oT pIpeline sarety perormance. Uperators seeking 10 conrorm 1o this aocument
will work to build upon existing safety processes and establish new safety processes. Operators should seek to
mature their PSMS consistent with continuous improvement. Regardless of an operator's starting point relative to
existing systems or processes, the iterative or cyclic nature of the approach described provides the opportunity for
continuous improvement. While operators should seek to gain conformance with a sense of urgency, timeframes to
reach significant and widespread maturity across all elements are measured in years. As a PSMS matures, it is
subject to assessment and continuous improvement.

The framework builds upon an operator’s existing pipeline safety management programs by drawing upon industry
experiences, lessons learned, and existing standards. The intent of the framework is to comprehensively define
elements that can identify, manage and reduce risk throughout the entirety of a pipeline’s life cycle and, at the earliest
stage, help prevent or mitigate the likelihood and consequences of an unintended release or abnormal operations.

NOTE “Pipeline” is defined in Section 3 to address, more broadly, pipeline systems.

Particular emphasis is placed on increased proactivity thinking of what can go wrong in a systemic manner, clarifying
safety responsibilities throughout the pipeline operator’s organization (including contractor support), the important
role of top management and leadership at all levels, encouraging the non-punitive reporting of and response to safety
concerns, and providing safety assurance by regularly evaluating operations to identify and address risks. These
factors work together to make safety programs and processes more effective, comprehensive, and integrated.

Flexibility

The framework is to be applied with flexibility to account for the current state of development of particular elements of
management systems within a company. In cases where an operator is already operating under its own
comprehensive PSMS, this framework serves as a basis of comparison and review between the industry
recommended practice and the operator’'s system. Other operators may have some number of individually
established safety systems but no comprehensive PSMS. For them, this RP provides a means to integrate and add to
those efforts to establish a comprehensive PSMS. Still other operators may have no formal safety systems. For those
operators, adoption of the recommended framework would be a starting point to build a PSMS, while learning from
more advanced operators. In all cases, operators are intended to have the flexibility to apply this RP as appropriate to
their specific circumstances.

Scalability

The framework is also intended to be scalable for pipeline operators of varying size and scope. The number of
employees at a liquid pipeline operator can range from a handful to thousands. A local gas distributor or municipal
operator may have only a few employees. An interstate transmission pipeline company may have entire divisions of
subject matter experts. The 10 essential elements comprising the framework apply to organizations of any size and
sophistication. Specific application of those elements to the operations and processes of a given operator will reflect
the scale of that operator. The framework elements and principles underlying it are broadly applicable, and strongly
recommended, for energy pipeline operators of all sizes. It is the clear view of the committee generating this
document that the level of detail in each pipeline operator's PSMS should be appropriate for the size of their
operations and the risk to the public and the environment. For very small operators with a handful of employees,
adoption of all provisions within this RP may not be practical. However, even small operators can build on selected
provisions herein.
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Because of their humber and complexity, pipeline operational activities with safety impacts are best managed
cohesively and systematically using a PSMS rather than piecemeal using various, discrete processes and
procedures. And, although a positive safety culture can exist without a formal PSMS, an effective PSMS cannot exist
without a positive safety culture. Therefore, operators should actively work to assess and improve their safety
cultures.

Maintaining a positive safety culture requires continual diligence throughout an organization to address issues
including complacency, fear of reprisal, over confidence, and normalization of deviance. Examples of indicators of a
positive safety culture within an organization are listed below.

The organization:

— embraces safety (personnel, public, and asset) as a core value;

— assures everyone understands the organization’s safety goals;

— fosters systematic consideration of risk, including what can go wrong;

— inspires, enables, and nurtures change when necessary;

— allocates adequate resources to assure individuals can successfully accomplish their PSMS responsibilities;

— encourages employee engagement and ownership;

— fosters mutual trust at all levels, with open and honest communication;

— promotes a questioning and learning environment;

— reinforces positive behaviors and why they are important;

— encourages two-way conversations about learnings and commits to apply them throughout the organization; and
— encourages hon-punitive reporting and assures timely response to reported issues.

Adopting and implementing a PSMS will strengthen the safety culture of an organization. Leaders, managers, and
employees acting to make safety performance and risk reduction decisions over time will improve pipeline safety,
thereby strengthening the safety culture of an organization. With this RP, operators are provided a framework to
manage and reduce risk and promote continuous improvement in pipeline safety performance. The individual

elements, when executed as deliberate, routine, and intentional processes, are designed to result in improved
communication and coordination, which yield a cohesive system and a stronger safety culture.

Xi
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Ihis RP provides pipeline operators with safety management system requirements that when applied provide a
framework to reveal and manage risk, promote a learning environment, and continuously improve pipeline safety and
integrity. At the foundation of a PSMS is the operator’'s existing pipeline safety system, including the operator’s
pipeline safety processes and procedures. This RP provides a comprehensive framework and defines the elements
needed to identify and address safety for a pipeline’s life cycle. These safety management system requirements
identify what is to be done, and leaves the details associated with implementation and maintenance of the
requirements to the individual pipeline operators. The document does not explicitly address personnel safety,
environmental protection, and security, but the elements herein can be applied to those aspects of an operation.

Information marked “NOTE” are not requirements but are provided for guidance in understanding or clarifying the
associated requirement.

NOTE  This document defines the requirements of a safety management system applicable to pipelines. When the document
refers to a requirement of a safety management system, it can mean a requirement specified by this pipeline safety management
system or another safety management system in use by an operator that meets the intent of this document.

2 Normative References

No other document is identified as indispensable or required for the application of this standard. A list of documents
associated with APl 1173 are included in the bibliography. The bibliography includes references a pipeline operator
may consider in developing or improving a PSMS.

3 Terms, Definitions, Acronyms, and Abbreviations
3.1 Terms and Definitions
For the purposes of this document, the following definitions apply.

311
accountability
Answerable for the correct and thorough completion of work.

31.2
allocation
Assignment, distribution, or apportionment.

313
audit
An examination of conformity with this RP and implement

NOTE  An audit may be performed by qualified external or ini

314
authority
Assigned power to control work by an organization, incluc
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contractor
Person(s) doing work on behalf of the pipeline operator, including all levels of subcontractors.

318

corrective actions

The steps established either to correct nonconforming aspects of the PSMS identified during an audit or evaluation, or
actions taken to manage threats recognized during day-to-day activities.

319
document [noun]
As used in this RP, written statement of requirements or record of actions taken and completion of requirements.

3.1.10
effective(ness)
Extent to which planned activities are completed and planned results achieved. [From BS EN ISO 9000:2005, 3.2.14.]

311
employee
A person who is employed by the pipeline operator.

3.1.12

evaluation

When used as an alternative to an audit in 10.2 (also s
developed under requirements in Section 10), it is an asses
and progress made toward improving pipeline safety perforr

3.1.13
gas
Natural gas, flammable gas, or gas which is toxic or corrosi\

3.1.14
goal
Desired state or result.

3.1.15
hazardous liquids
Petroleum, petroleum products, highly volatile liquids, carbo

3.1.16

inspection

Demonstration through observation or measurement tt
requirements.
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interests of all stakeholders; also used collectively to refer to those persons, at any level in the organization, who
provide these functions.

3.1.19
legal requirement
Statutory or regulatory obligations imposed on a pipeline operator.

3.1.20

management [noun)]

Person or group of people, as defined by the pipeline operator, who directs and controls all or part of a facility,
location, department, or other function; has fiscal responsibility for the organization; and is accountable for
compliance with legal and other applicable requirements.

NOTE For some pipeline operators, top management and management are the same.

3121

management system

A framework of elements that an organization uses to direct and control work to achieve its objectives in an intentional
and continual manner.

31.22

maturity

A point at which the safety management system has become embedded into the processes of an organization and
planned activities are completed and planned results achieved regularly, without gaps.

3.1.23

maturity model

A description of the levels of a maturity continuum and the characteristics, attributes, indicators or patterns associated
with each stage.

31.24

near-miss

An unplanned sequence of events that could have resulted in harm or loss if the conditions were different or if the
events were allowed to progress. [From the Center for Chemical Process Safety, Risk-Based Process Safety.]

3.1.25

non-punitive reporting

Acting to encourage employees and contractor personnel to report noncompliance with regulations, non-
conformance with procedures, and human errors without fear of punishment or disciplinary action, only punishing a
person when he/she acts in a reckless manner; demonstrates a pattern of carelessness or noncompliance; or puts
oneself, their co-workers, the public, or the pipeline at risk by intentionally violating essential safety rules.

3.1.26
objective
Subordinate step that supports a goal.
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3.1.29

pipeline

That which includes physical facilities through which haz
including pipe, valves, fittings, flanges (including bolting
dampeners, relief equipment, and other appurtenances at
stations, regulator stations, and fabricated assemblies. [Ada;

3.1.30
pipeline operator
Organization that operates a pipeline.

3131

pipeline safety

Protection of the public, employees, and pipeline agains
organizational failure, damage, or other undesirable events.

3.1.32

procedure

Documented method that is followed to perform an activi
specified requirements.

3.1.33
process
A series of interrelated or interacting activities or steps with :

3.1.34
record (noun)
Document providing evidence of activities performed or rest

3.1.35
responsibility
Obligation to complete work.

3.1.36

risk

Situation or circumstance that has both a likelihood of occur
of likelihood of failure and consequence.

3.1.37
risk analysis
Methodology for predicting the likelihood and consequence
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applied to acHieve objet‘:'t-i\';es..

3.1.40

safety assurance

Demonstration of the proper application of the PSMS and progress toward effective risk management and improved
pipeline safety performance.

3.1.41

safety culture

The collective set of attitudes, values, norms, beliefs, and practices that an operator's employees and contractor
personnel share with respect to risk and safety.

3.1.42
service
Performance of an activity by one function or organization for another.

3.1.43

stakeholder

Person or organization (internal or external) who partic
implement and execute an effective PSMS.

3.1.44

system

An integrated set of elements, including people, hardwart
support facets, that are combined in an organizational or

3.1.45
target
Desired KPI value or measurable indication of achieveme

3.1.46
threat
A condition that could cause harm to a pipeline; the operator’s personnel and contractors; or the organizational
culture.

3.1.47
top management
A person or group of people, as defined by the operator, who direct and control the organization at the highest level.

NOTE  Top management can include an organization’s chairman, president, executive director, city manager, and their direct
reports.
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PSMS pipeline safety management system

4 Essential Pipeline Safety Management System (PSMS) Elements

The essential elements for this RP include the following:

1)
2)
3)
4)
9)
6)
7)
8)

9)

leadership and management commitment (Section 5);
stakeholder engagement (Section 6);

risk management (Section 7);

operational controls (Section 8);

incident investigation, evaluation, and lessons learned (Section 9);
safety assurance (Section 10);

management review and continuous improvement (Se

emergency preparedness and response (Section 12);

competence, awareness, and training (Section 13);

10) documentation and record keeping (Section 14);

NOTE At the operator level, these elements may not appear dis
and mandated process within the operator’s procedures.

5 Leadership and Management Commitment

5.1 General



b) a process is defined to address regulatory and legislative requirements for pipeline safety and the impact on the
PSMS;

c) plans, processes, and procedures are integrated to ensure that data, results, and findings are shared across
relevant elements, processes, teams, employees, and contractors; and

d) budgets and resource planning, including for personnel and supporting technology requirements, are developed
to design, implement, and improve the PSMS.

5.4 Responsibilities of Leadership
5.41 Top Management

Top management shall lead and demonstrate its commitment to the development, implementation, continuous
improvement, and evaluation of the maturity of its PSMS by:

a) establishing and maintaining policies, goals, and objectives;
b) promoting a positive safety culture and assessing how this culture is changing over time;

¢) ensuring that the elements set forth in this RP are in place, with clear accountability for implementation and with a
clear connection between objectives and day-to-day activities;

d) fostering risk management processes that reveal and manage risk, making compliance and risk reduction routine;
e) leading a resource allocation process;
f) establishing high-level performance measures;

g) identifying the executive(s) accountable for implementation and continuous improvement, and managers
responsible for each element of the PSMS;

h) communicating commitment to the PSMS with internal and external stakeholders;

i) ensuring that processes are in place to enable dependent and interrelated functions within the organization are
sharing information and working to achieve the policies and objectives;

j) establishing appraisal, recognition, and discipline policy that promotes the PSMS;
k) promoting engagement and leadership at all levels of the organization;

1) promoting an environment of mutual trust; and

3

evaluating recommended changes for incorporation into the PSMS.
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c) assess, evaluate, and continually improve the safety culture;

d) ensure that risk management occurs routinely by establishing intentional actions designed to assure compliance,
and reveal and manage risk;

e) develop, implement, and continuously improve processes that apply resources to planned work and emerging
risks throughout the year;

f) identify, seek, and allocate resources sufficient for safe, environmentally sound, reliable, and efficient operations;

g) establish performance measures that address each element of the PSMS;

h) ensure that relevant data, results, findings, and lessons learned are shared and integrated among appropriate
operator and contractor processes to the extent necessary to execute the requirements defined in the PSMS, and
that communications about operations occur routinely with employees and contractors;

i) identify personnel responsible for PSMS elements, supporting initiatives, and oversight;

j) conduct annual management reviews of the PSMS that evaluate and recommend changes to the organization’s
PSMS; and

k) develop and implement processes, including training, to ensure employees attain appropriate levels of
competence to fulfill their responsibilities and execute all aspects of the PSMS.

5.4.3 Employees

Employees supported by management and top management shall:
a) follow the procedures set forth by the organization;

b) identify and reveal risks to management;

c) identify improvements to safety processes and procedures, considering fellow employees, contract personnel,
and the public when addressing an abnormal condition or nonconforming process or procedure, and

d) be mindful of cascading failures early on and take action to prevent a catastrophic event.
5.5 Responsibility, Accountability, and Authority
Responsibilities, accountabilities, and authorities in developing, implementing, and continually improving the PSMS

shall be defined, documented, and communicated throughout the pipeline operator’s organization. Accountability for
resource allocation shall be assigned to management with appropriate authority.
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b) Review the PSMS and whether improvements should be made.
c) Review operations performance and its impact on pipeline safety.
d) Audit and evaluation plans—define the schedule and locations for upcoming audits and evaluations.

e) Incentives—top management shall review how incentives encourage safety and conformance with the PSMS,
and make adjustments in the incentive plan that are expected to make it more effective.

f) Pipeline system assessment—review the pipeline system’s condition.

g) Pipeline asset integrity management shall be updated by integrity management subject matter experts on known
threats, assessment and repair effectiveness, and adequacy of the plan(s).

h) Review processes and progress to reduce risk, including communicating incident investigation findings and
lessons learned; construction progress—scope, schedule, and cost; efficiency and productivity enhancements;
progress on employee and contractor safety programs; and review of leading indicators and their meanings.

6 Stakeholder Engagement

6.1 General

The pipeline operator shall maintain a process and a plan for communication and engagement with internal and
external stakeholders regarding risk identification and management, safety performance, and as appropriate, other
PSMS elements. The plan shall identify the organization’s stakeholders, both internal and external, and the
communication responsibilities of pipeline operator personnel.

Stakeholder engagement plans shall identify specific objectives and the personnel responsible for sharing and
receiving information. The operator shall identify the types of information to be shared and how it is valuable in

improving pipeline safety.

6.2 Internal



management efforts, and measures the operator uses to gauge safety performance.

To the extent possible, the pipeline operator shall identify personnel who are available to the public to exchange
information regarding pipeline safety matters, particularly where stakeholders can provide the operator with
information about changing risk in the physical environment surrounding the pipeline. Operators shall develop and
execute plans to share safety performance with those that live, work, and play in proximity to their pipelines and
identify personnel who can receive input regarding concerns about information transparency.

NOTE 1 Examples include members of the public; local, state, and federal regulators; industry organizations; shippers;
shareholders; emergency responders; law enforcement; and others as identified by the company. This includes peer-to-peer
information sharing within the industry.

NOTE 2 Refer to APl 1162, Public Awareness Programs for Pipeline Operators.
7 Risk Management

7.1 General

The pipeline operator shall maintain (a) procedure(s) for the performance of risk management. The operator shall
maintain a description of the assets comprising the pipeline, including the surrounding environment, to identify threats
to pipeline safety.

The operator shall analyze risk considering the threat occurrence likelihood and consequence. The operator shall
evaluate pipeline safety risk and make decisions on how to manage it through preventive controls, monitoring, and
mitigation measures.

NOTE 1 Risk management is used to understand and evaluate threats throughout the pipeline life cycle and their
interrelationships along particular pipelines. Risk management steps are undertaken to reduce risk and support achieving a goal of
zero incidents.

NOTE 2 The term “threat,” meaning threats to pipeline safety, is used in this document in a similar way that “hazard” is used in
other industries. The intent in identifying threats or hazards is to define “what can go wrong?”. Threats in this context are broader
than the set typically considered for pipeline integrity.

NOTE 3 The term “threat” can be applied broadly in a PSMS, such as a threat to a safety culture (NEB Statement on Safety
Culture), or a threat to the knowledge and experience of an organization through retirements and attrition. These threats can be
assessed using risk assessment and managed with prevention and mitigation measures.

7.2 Data Gathering

The pipeline operator shall maintain an inventory of the pipeline and environment in proximity to the pipeline that is
required to define safe operating conditions (e.g. maximum operating pressure [MOP] and maximum allowable
operating pressure [MAOP]) as well as maintenance. Recognizing that where there are historical gaps in data, the
operator shall work to close gaps through on-going work related to operations, maintenance, and pipeline integrity or
use conservative assumptions in setting operating parameters until a gap can be closed.
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maintain a process to identify threats that are posed by operations and the operating environment, including changes
in conditions that could occur between assessments. The process shall identify locations where multiple threats are
potentially interactive and thereby increase risk. In conducting an assessment of threats, operators should be mindful
of “what can go wrong?”.

Risk assessment shall consider the likelihood and severity of threats using any one of a variety of risk management
tools. Risk assessments shall be performed and updated as information and conditions change to identify and
understand the collective threats and support the selection of prevention and mitigation measures to minimize the
likelihood of the occurrence and consequences of an unintended release and the likelihood of abnormal operating
conditions.

NOTE  Refer to ASME B31.8S, Managing System Integrity of Gas Pipelines, Section 5 and APl 1160, Managing System
Integrity for Hazardous Liquid Pipelines, Section 7.

7.4 Risk Prevention and Mitigation

Risk prevention and mitigation measures to reduce the likelihood and consequences of a release shall be identified
and evaluated to improve situational awareness. Information to consider shall include, at a minimum:

a) learnings from internal and external events;

b) review of equipment operability, including control systems and materials;
c) review of procedures, authorities, responsibilities, and accountabilities;
d) review of training, drills, and scenario development;

e) review of incident response preparation, including response time adequacy and the ability to coordinate and stage
an incident command system with response personnel internal and external to the organization;

f) identification of areas of high consequence; and

g) in selecting measures to reduce risk, preference shall be given to prevention measures that eliminate or reduce
the likelihood and/or consequences of incidents. Operators shall implement the selected measures and evaluate
their impact on risk.

7.5 Periodic Analyses

Risk assessments shall be reviewed at least annually, and updated as warranted, using data and information gained
from operations and maintenance, inspection and testing, integrity-related work, and incident investigations.

7.6 Risk Management Review

Risk management results, including selected risk mitigation methods and their intended effectiveness shall be
reviewed, at least annually, with top management.
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procedure will cause an unsafe condition, he/she shall have authority to stop work and seek permission to deviate.
Deviations should be documented for future analysis. Pipeline operating personnel shall have responsibility and
authority to raise concerns through designated processes.

8.1.2 Content of Operating Procedures

The pipeline operator shall maintain procedures for the safe operation of each facility consistent with the pipeline
operator’s safety policies and objectives. The procedures shall:

a) identify operating conditions and define processes for the following phases of operation, including (as applicable):
1) initial start-up (new or modified facilities),
2) normal operation,
3) temporary operations, as the need arises,
4) emergency operations, including emergency shutdowns,
5) normal shutdown, and
6) start-up or restoration of operations following maintenance or outage;
b) identify operating limits relating directly to safety.
8.1.3 Review
Operating procedures shall be reviewed to identify improvements and lessons learned. The frequency of the review
shall be based on the levels of risk identified, but no less often than annually. Changes to the procedures shall be
documented.
8.2 System Integrity
8.21 General
The pipeline operator shall assure that pipeline systems
fabricated, installed, operated, maintained, inspected, ant
maintain safety in a manner consistent with the specified rec

8.2.2 Manufacturing and Construction

The pipeline operator shall maintain (a) quality control ¢
accordance with the design and purchase specifications.
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8.2.5 Testing and Inspection

The pipeline operator shall maintain inspection and
connected to the pipeline system such as relief valves, re

8.3 Management of Change (MOC)
8.3.1 General
The pipeline operator shall maintain a procedure for mz
operator shall identify the potential risks associated w
introduction of such changes.
8.3.2 Types of Change
The types of changes that a MOC procedure addresses ¢
1) technology,
2) equipment,
3) procedural, and

4) organizational.

This procedure shall consider permanent or temporary changes. The process shall incorporate planning for the
effects of the change for each of these situations.

8.3.3 Elements of MOC Procedure

A MOC procedure shall include the following:

a) reason for change;

b) authority for approving changes;

c) analysis of implications;

d) acquisition of required work permits;

e) documentation of change process;

f) communication of change to affected parts of the orgz
g) time limitations; and
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aocument e process Tor:

a) communicating requirements of the PSMS applicable to
b) defining responsibility, accountability, and authority for m
¢) incorporating lessons learned into the operator’s operatic
d) training and orientation on safety policies;

e) evaluating contractor safety performance;

f) communicating risks at the work site; and

g) communicating the MOC procedure.

9 Incident Investigation, Evaluation, and LeS.v..c wvuiiinw
9.1 Investigation of Incidents

9.1.1 General

The pipeline operator shall maintain a procedure for investi
led, to an incident with serious consequences. Incident it
considering the need to secure the incident scene, protect
important evidence and testimony.

9.1.2 Investigation

The investigation of an incident or near-miss shall include th

a) identification of the cause(s) of the incident and any
consequences;

b) investigation findings and lessons learned,;

c) an evaluation and review of the effectiveness of all emer
as relevant to the incident;

d) recommendations for pipeline safety performance impro
that are identified as a result of the investigation; and

e) recommendations for transferring lessons learned fror
processes, including a review of the consequence ant
resource allocation.
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use in subsequent risk assessments.
9.3 Learning from Past Events

The pipeline operator shall establish a process to pe
consequence and significant near-miss events. This proc

a) generating new lessons learned from past events;

b) evaluating the effectiveness of organizational learning
9.4 Learning from External Events

The pipeline operator shall establish a process for evalua
to learn from those events. Potential sources of informa
affected public, landowners, public officials, and emergen

NOTE 1 Examples of lessons learned include relevant reported releases, publicly available information on failures, and results
of incident investigations.

NOTE 2 Examples of sources of external events include: NTSB Investigations of pipeline failures, PHMSA advisory bulletins
and failure reports, and Common Ground Alliance Damage Incident Reporting Tool System Reports for information on damages
to pipelines.

10 Safety Assurance

10.1 General

The operator should evaluate the application of its PSMS and determine whether expected progress toward effective
risk management and improved pipeline safety performance are being achieved. The pipeline operator shall
demonstrate the proper application of its PSMS and continually improving risk management and pipeline safety
performance.

10.2 Audit and Evaluation
10.2.1 General

As part of the safety assurance process, the pipeline ope
the requirements of this document, including how it apg
audits and other forms of evaluation discussed belov
management and progress made toward improving pipeli

The pipeline operator shall maintain procedures for |
evaluations. Planning of audits and evaluation shall consi
greater weight on processes involving a higher safety risk
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every three years.

An audit may be performed by external professionals or int
the operations being audited. Examples may include per
compliance unit, an organization's internal audit group, or
matter experts, or peer operators.

10.2.3 Evaluation of Risk Management and Safety Perf

A pipeline operator shall perform evaluations to assess the
toward improving pipeline safety performance. Operators st
shall review processes and procedures and the maturity of t

Evaluation of risk management and safety performance sh:

Section 6; risk analysis under Section 7; management o

findings, recommendations, and lessons learned, both inte

10; management reviews under Section 11; emergency respulise issucss uliugl Qevuull 1L, PEISUIITIET ISSUSS Uluc]
Section 13; as well as near-miss experiences and abnormal operating data, as appropriate. Evaluation of progress
toward improving pipeline safety performance shall also include results of the safety culture evaluation per 10.2.4 and
PSMS maturity of 10.2.5.

10.2.4 Evaluation of Safety Culture

The pipeline operator shall establish methods to evaluate the safety culture of its organization. Operators shall assess
their safety culture using methods that assess employee perception of the safety culture. Methods to assess the
perception of the culture include but are not limited to questionnaires, interviews, and focus groups. Policies,
operating procedures, considering risk in decisions and practice, reporting processes, sharing of lessons learned, and
employee and contractor participation support an operator’s safety culture. Observations and audits of how each of
these are being applied in the daily conduct of operations provide indications of the health of an organization’s safety
culture. Failure in application of these provides an indication of potential deterioration of the safety culture.
Management shall review the results and findings of perception assessments, observations and audits and define
how to improve application of the supporting attributes.

10.2.5 Evaluation of PSMS Maturity

The pipeline operator shall establish a method to evaluate th
of its PSMS. Beyond basic conformity with the RP audited in
continual safety performance improvement by providing
comprehensive, systematic, and integrated throughout the
operator to objectively determine the strengths and weakne
the elements of the PSMS, as well as areas of its PSMS |
provide the right level of focus on the elements depending o
an early stage, with subsequent periodic reviews.
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The pipeline operator shall engage in benchmarking with other operators and publicly available information when
evaluating the maturity of its PSMS.

If the operator is at the early stages, the operator may begin by simply determining whether:

a) a maturity assessment approach has been developed or a model is available;

b) deployment has been undertaken;

c) results have been measured; and

d) continuous improvement initiatives have been undertaken that are focused on greater effectiveness.
10.2.6 Audit and Evaluation Review and Closure

Management shall define response times for addressing identified findings of audits and evaluations. The
management responsible for the area being audited or evaluated shall ensure that findings are addressed within the
defined response times. The results of internal audits and the status of corrective actions shall be reported in the
management review (see 11.1.2). Records of internal audits shall be maintained.

10.3 Reporting and Feedback System

In addition to other reporting and feedback processes an operator maintains, the pipeline operator shall establish and
maintain a reporting and feedback process for employees and contractors. The need for an anonymous reporting
system should also be considered after reviewing the benefits and drawbacks of an anonymous and/or non-punitive
system. Data and information obtained from the implementation of the process shall be monitored to identify new and
emerging risks to consider in risk evaluation and to evaluate performance of risk mitigation.

10.4 Performance Measurement and Analysis of Data

The pipeline operator shall establish and maintain a procedure to identify key performance indicators (KPls) to
measure the effectiveness of risk management, and the effectiveness and adequacy of the PSMS.

The pipeline operator shall establish and maintain a procedure for the identification, collection, and analysis of data
generated from operations and maintenance, integrity management, audits and evaluations (see 10.2), management
reviews (see Section 11), and other relevant sources related to the suitability and effectiveness of the PSMS.

The operator shall monitor, at a minimum, fatalities, injuries, and property damage resulting from planned as well as
unplanned releases; these are referred to as lagging KPIs. The pipeline operator shall establish leading KPIs, which
are those measures demonstrating risk reduction. The pipeline operator shall establish process KPlIs, i.e. those
measures that demonstrate completion or improvement of elements and their supporting processes and procedures.
The pipeline operator shall define the frequency with which to review the KPIs and trend performances to identify
adverse trends and take corrective action.
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11.1.1 General

The pipeline operator's PSMS and safety performance s
performance goals and objectives have been met.

11.1.2 Input Requirements

At the direction of top management, management shall cor
PSMS, including:

a) the goals and objectives that the management system is
b) the status and effectiveness of corrective actions resultin
c) performance measures and KPls (see 10.4);

d) the results of the risk management review (see Section i
e) results and recommendations of incidents investigations,
f) results of internal and external audits and evaluations (s¢

g) changes that could affect the PSMS, including change:
(see 5.3);

h) stakeholder feedback (see 6.2 and 6.3);
i) the evaluation of PSMS maturity (see 10.2.5); and

j) opportunities for improvement and the need for change:!
objectives (see 11.2).

11.1.3 Output Requirements

The output from the management review shall include a sur
any resulting improvements in risk management effectiver
shall include any decisions and actions, changes to requit
procedures made to meet requirements. Recommendations
of the PSMS plan and supporting processes.
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lop management shall, at least annually, review and approve the output of management reviews (see 5.6).
Management reviews shall be documented.

12 Emergency Preparedness and Response

The pipeline operator shall maintain procedures for responding effectively to a pipeline incident. Emergency
preparedness and response plans shall be in place and ready for immediate implementation. The plans shall be
accessible and communicated to all personnel and contractors. The plans shall be based on applicable laws and
regulations.

The emergency preparedness and response procedures shall include, minimally, the following elements:

a) determination of potential types of emergencies (spills, releases, weather events, security threats, fires, loss of
utilities (power, water, etc.), pandemics, and civil disturbances);

b) internal and external notification requirements;

c) identification of response resources and interfaces, including local emergency responders;
d) recognition and use of Unified Command/Incident Command Structure;

e) safety, health, and environmental protection processes;

f) communication plan;

g) training and drills, including involvement of external agencies and organizations;

h) lessons learned and improvement process; and

i) periodic review and updating of the plans.

13 Competence, Awareness, and Training

The pipeline operator shall assure that personnel whose responsibilities fall within the scope of the PSMS have an
appropriate level of competence in terms of education, training, knowledge, and experience. Where contractors are
used to support the PSMS, the pipeline operator shall assure that they have the requisite competence.

The pipeline operator shall define the need for and provide training to enable development and implementation of the
PSMS elements. Training shall include refresher training and raising awareness where executing the safety
assurance and continuous improvement sub-elements reveal opportunities to improve processes and procedures.
Records of training shall be maintained.

The pipeline operator shall provide training and updates as necessary so that personnel and contractors who have
accountabilities, responsibilities, and authorities in executing the requirements of the PSMS are updated and aware
of:

a) applicable elements of the PSMS that affect their job requirements;
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The pipeline operator shall maintain a procedure for the identification, distribution, and control of documents required
by its PSMS. The procedure shall specify responsibilities for document approval and re-approval, and shall identify
the controls needed to assure that the documents required by the PSMS, including revisions, translations, and
updates:

a) are reviewed and approved for adequacy prior to issue and use;

b) identify changes and revision status;

c) remain legible and readily identifiable; and

d) are readily available and accessible to workers performing an activity.

Obsolete documents shall be removed from all points of issue or use, or shall otherwise be identified to assure
against unintended use if they are retained for any purpose.

14.2 Control of Records

The pipeline operator shall maintain a procedure to identify the controls and responsibilities needed for the
identification, collection, storage, protection, retrieval, retention time, and disposition of records.

Records shall be established and controlled to provide evidence of conformity to requirements and the pipeline
operator's PSMS.

Records shall remain legible, identifiable, and retrievable. Records shall be retained as defined by the pipeline
operator’s record retention policy or as otherwise required by legal and other applicable requirements.

14.3 Pipeline Safety Management System Documents

The PSMS documentation shall include:

a) statements of the safety policies and objectives;

b) procedures established for the PSMS as required by this document and/or the pipeline operator;

c) documents and records of work required by the PSMS;

d) identification of regulatory, and other applicable requirements; and

e) other records identified by the pipeline operator needed to show the effective operations of the PSMS.

14.4 Procedures

All procedures referenced within this document shall be established, documented, implemented, and maintained for
continued suitability.
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organization. Each of the elements can be expected to contribute to different aspects of the safety culture, and these
combined aspects reflect the strength of the culture. The PSMS, with all its discrete elements, supports the culture,
and the culture feeds back into the management system in a continuous process, yielding an increasingly mature
organization.

15.2 Contribution of Leadership and Management Commitment

Management leading and demonstrating their responsibilities as outlined in this element are essential to improved
safety and a positive safety culture. While establishing pipeline safety policies is essential, it is the commitment of
management in implementing the processes to meet the objectives of a PSMS that produces the desired
performance outcome. Employees will understand that safety is valued if they see management in the constant
practice of acting on assessments and evaluations, improving plans and processes, allocating resources, and
maintaining connections between objectives of safety critical functions and findings. Further, assessing the
implementation and maturity of each of the elements in this PSMS will provide indicators of how the organization’s
safety culture is evolving.

During execution, leadership recognizing excellent performance through incentives is extremely powerful and
contributes to the expectation that everyone will support the desired behavior. Clear accountability and performance
objectives drive employees to progress toward the goals. Safety is seen to be integral to all business decisions. There
is a clear responsibility and obligation for all employees to stop work they consider unsafe and to never leave a
question about safety unresolved.

By preparing and enabling every level of employees to recognize adverse situations and respond directly, they will be
ready for unusual day-to-day operational challenges if an actual or a potential catastrophic event occurs. This
preparation and freedom to act will bring an important sense of confidence and resolve to an operator’'s employees.

Leaders ensure the workforce effectively learns from past incidents and approaches current operation from the
perspective of what might go wrong. This type of mindset enables employees to have a greater capacity to notice
cascading events early on and to take actions to prevent a catastrophic event.

15.3 Contribution of Stakeholder Engagement

This element demonstrates the comprehensiveness of the organization’s commitment to safety by engaging all
stakeholders. Through the engagement process, the operator is more thorough in its management of risk and more
expansive in its partnerships for safety performance. Stakeholders can help maintain a heightened sense of vigilance
in identifying risk and contribute to their own protection.

15.4 Contribution of Risk Management

The practice of risk management, and particularly the thoroughness of the process and the responsiveness to
employee-identified risks, builds their understanding and confidence in management's commitment to safety.
Management's allocation of resources to evaluate and manage risk visibly demonstrates that commitment. Following
their leadership’s engagement, employees will be guided in making safety a priority.
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Operational controls lead to greater certainty that the pipeline operator and pipeline system perform as expected. A
greater sense of certainty about all aspects of operations contributes to the perception that there is an intentional
commitment to safety. Employees share this sense of purpose, and it influences how they interact with each other
and how they participate in owning and reinforcing this value. Employees will know that the practice of safety tasks is
important. Employees will have confidence that they can stop work and identify problems for management resolution.

15.6 Contribution of Incident Investigation, Evaluations, and Lessons Learned

Expanding the framework for this element reinforces the commitment to safety performance improvement. Taking a
more robust approach to this element invests more organizational effort into assuring that the right information is
gathered from events and is applied to managing risk. “Lessons learned” becomes more than a clichéd phrase and
instead is an integral part of the organization's PSMS. The timeliness of sharing information and tracking corrections
demonstrates the positive sense that safety is a top priority and complacency about risk is unacceptable. Employees
understand the importance of learning and making improvements throughout the organization. Equally important is
the understanding that management encourages and insists on the sharing of safety concerns. This contributes to an
environment in which employees and contractor personnel are comfortable about identifying and speaking up about
risk. This element provides the opportunity to put emphasis on the urgency of communicating risk information up,
down, and across the organization.

15.7 Contribution of Safety Assurance

A focus on safety assurance is a form of defense-in-depth, i.e. multiple layers of safety assurance in managing risk.
Applying the multiple layers demonstrates commitment to improved performance. This element assures the operator
checks and validates that risk management processes are systematic and disciplined. This element specifically
speaks to the critical nature of employee engagement, reporting, and feedback on issues of concern. The opportunity
is here to evaluate the culture of trust and openness in the organization, which is vital to growing a more resilient
organization. The quality and independence of the assessment and audit process conveys vigilance in general and
shows responsiveness to employee concerns about safety. This element provides for rigor that should result in
increased organizational confidence and positive peer attitudes, which feed motivation for engaging with safety.

15.8 Contribution of Management Review

While perhaps less visible to all employees than the practice of the other elements, this element is nonetheless
essential to the visibility of commitment and is a reflection of the importance of accountability for safety. Top
management defines opportunities for continuous improvement. The sense of discipline from the practice of the
element, following up on the other elements of the SMS, is exemplified by management and, as a result, conveys a
sense of safety as a priority—the actions executives exhibit in their own performance is noticed by employees.

15.9 Contribution of Emergency Preparedness and Response

While applying PSMS and working on its supporting elements leads to improved performance, operators cannot
anticipate every event. Employees, contractor personnel and outside stakeholders know this reality. They appreciate
planning for a full range of emergencies, especially when planning leads to a better understanding of potential
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addressed, and skill sets are refreshed, employees perceive that they are getting the support they need. They are
then able to accept and carry out safety responsibilities. This practice contributes to the sense of security in the

organization.
15.11 Contribution of Documentation and Record Keeping

Like the practice of other operational controls, this element leads to greater certainty that the pipeline system will
perform as expected. This element is an opportunity to demonstrate commitment and discipline. If something is not
written down, it doesn’t exist. Procedures and work practices are essential documents. Work products of each PSMS
element are essential records.
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injuries; seven other firefighters incurred minor injuries. The fires and explosions damaged 131 structures,
including at least 5 homes that were destroyed in the city of Lawrence and the towns of Andover and
North Andover. Most of the damage occuired from fires ignited by natural gas-fueled appliances; several
of the homes were destroyed by natural gas-fueled explosions. Fire departments from the three
municipalities were dispatched to the fires and explosions. First responders initiated the Massachusetts fire-
mobilization plan and received mutual aid from neighboring districts in Massachusetts, New Hampshire,
and Maine. Emergency management officials had the electric utility shut down electrical power in the area,
the state police closed local roads, and freight and passenger railroad operations in the area were suspended.
Columbia Gas of Massachusetts shut down the low-pressure natural gas distribution system, affecting
10,894 customers, including some outside the area who had their service shut off as a precaution. The
National Transportation Safety Board made new recommendations to the Pipeline and Hazardous Materials
Safety Administration; the 31 states with an industrial exemption for natural gas infrastructure projects; the
Commonwealth of Massachusetts Executive Office of Public Safety and Security; and NiSource, Inc.

The National Transportation Safety Board (NTSB) is an independent federal agency dedicated to promoting aviation,
railroad, highway, marine, and pipeline safety. Established in 1967, the agency is mandated by Congress through the
Independent Safety Board Act of 1974 to investigate transportation accidents, determine the probable causes of the
accidents, issue safety recommendations, study transportation safety issues, and evaluate the safety effectiveness of
government agencies involved in transportation. The NTSB makes public its actions and decisions through accident
reports, safety studies, special investigation reports, safety recommendations, and statistical reviews.

The NTSB does not assign fault or blame for an accident or incident; rather, as specified by NTSB regulation,
“accident/incident investigations are fact-finding proceedings with no formal issues and no adverse parties ... and are
not conducted for the purpose of determining the rights or liabilities of any person.” 49 C.F.R. § 831.4. Assignment
of fault or legal liability is not relevant to the NTSB’s statutory mission to improve transportation safety by
investigating accidents and incidents and issuing safety recommendations. In addition, statutory language prohibits
the admission into evidence or use of any part of an NTSB report related to an accident in a civil action for damages
resulting from a matter mentioned in the report. 49 U.S.C. § 1154(b).

For more detailed background information on this report, visit the NTSB investigation website and search for NTSB
accident ID PLD18MRO003. Recent publications are available in their entirety on the Internet at the NTSB website.
Other information about available publications also may be obtained from the website or by contacting:

National Transportation Safety Board Records Management Division, CIO-40, 490 L’Enfant Plaza, SW,
Washington, DC 20594, (800) 877-6799 or (202) 314-6551.

NTSB publications may be purchased from the National Technical Information Service. To purchase this publication,
order product number PB2019-101308 from:

National Technical Information Service, 5301 Shawnee Rd., Alexandria, VA 22312, (800) 553-6847 or (703)
605-6000, NTIS website.

NOTE: This report was reissued on November 7, 2019 with corrections to page 60 to remove NiSource employee information.
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three firefighters, were transported to local hospitals due to injuries; seven other firefighters
incurred minor injuries. The fires and explosions damaged 131 structures, including at least
5 homes that were destroyed in the city of Lawrence and the towns of Andover and North Andover.
Most of the damage occurred from fires ignited by natural gas-fueled appliances; several of the
homes were destroyed by natural gas-fueled explosions. Fire departments from the three
municipalities were dispatched to the fires and explosions. First responders initiated the
Massachusetts fire-mobilization plan and received mutual aid from neighboring districts in
Massachusetts, New Hampshire, and Maine. Emergency management officials had National Grid
United States (the electric utility) shut down electrical power in the area, the state police closed
local roads, and freight and passenger railroad operations in the area were suspended. Columbia
Gas of Massachusetts shut down the low-pressure natural gas distribution system, affecting
10,894 customers, including some outside the area who had their service shut off as a precaution.

The accident investigation focused on the following safety issues:

e Adequacy of natural gas regulations

e Project documentation

e Constructability review

e Project management

e Risk assessment

e Safety management systems

e Licensed professional engineer appro

e Emergency response

The National Transportation Safety Bo
overpressurization of the natural gas distribution sy ouwin anu wre seourung 1ieo auu vapruorULs wao
Columbia Gas of Massachusetts” weak engineering management that did not adequately plan,
review, sequence, and oversee the construction project that led to the abandonment of a cast iron
main without first relocating regulator sensing lines to the new polyethylene main. Contributing

to the accident was a low-pressure natural gas distribution system designed and operated without
adequate overpressure protection.
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Massachusetts (CMA), a subsidiary of NiSource, Inc. CMA delivers natural gas to about
325,000 customers in Massachusetts. The fires and explosions damaged 131 structures, including
at least 5 homes that were destroyed in the city of Lawrence and the towns of Andover and North
Andover. (See figure 1.) Most of the damage occurred from fires ignited by natural gas-fueled
appliances; several of the homes were destroyed by natural gas-fueled explosions. Fire
departments from the three municipalities were dispatched to the fires and explosions. First
responders initiated the Massachusetts fire-mobilization plan and received mutual aid from
neighboring districts in Massachusetts, New Hampshire, and Maine. Emergency management
officials had National Grid United States (NG) (the electric utility) shut down electrical power in
the area, the state police closed local roads, and freight and passenger railroad operations in the
area were suspended. CMA shut down the low-pressure natural gas distribution system, affecting
10,894 customers, including some outside the affected area who had their service shut off as a
precaution.
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732 low-pressure natural gas distribution systems. NiSource’s Massachusetts subsidiary, CMA,

I NiSource is the successor to a corporation organized in 1987 under the name of Northern Indiana Public Service
Company Industries, Inc., which changed its name to NiSource in 1999.



The work they performed that day led to the overpressurization of the natural gas distribution
system. All crewmembers were trained and qualified in accordance with the Pipeline Operator
Qualification Rule, commonly known as OQ.* Following the accident, the contractor
crewmembers, along with the CMA construction coordinator, were alcohol and drug tested in
accordance with Title 49 Code of Federal Regulations (CFR) Part 199. The test results were
negative for alcohol or other drugs.

1.2.3 Natural Gas Distribution Systems

Natural gas distribution systems deliver natural gas to customers for heating, cooking,
lighting, and other uses. A basic distribution system has three elements: (1) natural gas mains that
transport natural gas underground, (2) service lines that deliver natural gas from the mains to
customers, and (3) meters that measure the quantity of natural gas used by each customer.
Customer piping takes natural gas from the meter to customer’s appliances where it is used. To
minimize service interruptions, normal maintenance and natural gas distribution system upgrades
are typically performed with the system operating.

Both low-pressure and high-pressure natural gas distribution systems are used to supply
natural gas to customers. In a low-pressure natural gas distribution system, the natural gas in the
mains is essentially the same pressure as the pressure provided to the customer’s piping and used
by the appliances. Natural gas is typically supplied to the mains from a high-pressure source
through a regulator station that reduces the pressure to that required by the customers. The
low-pressure natural gas distribution system in the Merrimack Valley was installed in the early
1900s with cast iron mains. The system used 14 regulator stations to supply natural gas to the
mains and control pressure.® The regulator stations each contained two regulators in series—a
worker regulator and a monitor regulator—each with a sensing line that feeds back the pressure in
the main to the regulator, forming a redundant closed-loop control system. The worker regulator
1s the primary regulator that maintains the natural gas pressure, and the monitor regulator provides
o wadundant haoln 4n dho craslas cacnlatns Tenh of the regulator stations reduced the natural gas

secifically for its employees, NiSource also had guidance
quired to follow. In this report, guidance documents are

ed in Dorchester, Massachusetts, was established in 1988
Massachusetts, Connecticut, and New York.

2, Subpart N.

ulators that are used to maintain natural gas pressure.
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1.3 Events Preceding the Overpressure

About 7:00 a.m. on the day of the accident, a CMA construction coordinator, along with
four employees of Feeney Brothers, arrived at Salem and South Union Streets in Lawrence,
Massachusetts, to continue work on a CMA project to replace an existing cast iron main with a
polyethylene main.

The crew completed the installation according to the CMA work plan, placed the new
tie-ins into service, and isolated the existing cast iron main shortly before 4:00 p.m., by closing

7



At the Winthrop Avenue regulator station, about 0.5 mile south of the work area, the
abandoned cast iron main was still connected to the regulator sensing lines providing input to the
two pressure regulators used to control the system pressure.? (See figure 6.) Once the contractor

8 A fie-in involves connecting new piping to existing piping. In this case, the main ran north and south while the
branches ran east and west. When the main was replaced, the east and west branches needed to be tied into the new
main.

9 Supporting documentation referenced in this report can be found in the public docket for this accident, accessible
from the NTSB Accident Dockets web page by searching PLD18MRO003.

10 Sensing lines are also called control lines or static lines.
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North Andover, and Andover. The emergency call centers in these municipalities, known as public
safety answering points (PSAP) began receiving 9-1-1 calls immediately following the
overpressurization from residents and businesses reporting fires and explosions and requesting
assistance.

Shortly after 4:00 p.m., the fire departments in Lawrence, North Andover, and Andover
were inundated with emergency calls reporting structure fires and explosions. Within the first
30 minutes, all three fire departments had exhausted their list of mutual aid. The incident
commanders (IC) from all three fire departments, who were either the fire chief or deputy chief,



Andover 4;19 p..m-.
North Andover 4:13 p.m.
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In Massachusetts, municipalities determine their own emergency radio communications
and resources because Massachusetts Home Rule grants them the responsibility for the welfare of
their residents.!! The Commonwealth of Massachusetts Interoperable Radio System (CoMIRS) is
a statewide network of connected but individually managed radio systems and dispatch networks
that supports over 30,000 devices statewide. The Massachusetts State Police and North Andover
use CoMIRS, but Lawrence and Andover do not.

Once the 10th alarm level was reached, a request to the Massachusetts Emergency
Management Agency (MEMA) to activate the statewide Fire Mobilization Plan was triggered. The
plan activated 15 task forces across the state, and over 180 fire departments and 140 law
enforcement agencies responded to the scene.

Massachusetts State Police also responded to the affected area after receiving emergency
calls. During the next 24 hours, they dispatched over 200 officers, which included detectives,
members of the fire and explosion group, and crime-scene technicians. A total of 362 uniformed
assets were deployed in the subsequent 4 days. They assisted in closing portions of Interstate 495,
State Route 28, and State Route 114, and the police also escorted firefighters and technicians into
the affected area.

Shortly after 4:00 p.m., the Massachusetts State Fire Marshal was notified of the natural
gas events. Unified command was initiated and collaboratively operated by the Massachusetts
State Fire Marshal and the director of MEMA and was staged in South Lawrence.!?

About 5:20 p.m., NG received the first of several requests from CMA using a priority phone
number to shut down electricity in the area to reduce sources that could ignite the released natural
gas.

The mayor of Lawrence issued an evacuation order for areas south of the Merrimack River.
The evacuation alert was issued over cell phones and media broadcasts to residents in the area.
North Andover authorities issued a voluntary evacuation for all occupied structures with natural

11 According to the National Association of Counties, iome rule “gives local government the capability to shape
the way it serves the needs of its constituency (Coester 2004).”

12 Tn an IC system, a unified command is an authority structure in which the role of the IC is shared by two or
more individuals, each already having authority in a different responding agency.
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many residents were unable to live in their homes for several months after the accident.

1.4.2 Columbia Gas Response

On September 13, the NiSource Gas Systems Control monitoring center in Columbus,
Ohio, received pressure alarms on its supervisory control and data acquisition (SCADA) system,
which recorded a sudden increase of pressure in the Merrimack Valley low-pressure natural gas
distribution system at 3:57 p.m. The SCADA capability was only able to monitor system pressures;
it was unable to remotely control the natural gas system.'*

The first SCADA high-pressure alarm activated at 4:04 p.m. for the South Lawrence
regulator station, noting a pressure of 15.02 inches w.c.'> A second high-pressure alarm activated
for the Riverina SCADA pressure-monitoring center in Andover, noting a pressure of
16.94 inches w.c. at 4:05 p.m. The controller acknowledged both alarms and called the on-call
technician for the CMA measurement and regulation (M&R) department at 4:06 p.m. A
rate-of-change alarm was activated at 4:07 p.m., as well as a high-high pressure alarm at 4:08 p.m.
for the Riverina station, which the controller acknowledged immediately.!® At 4:16 p.m., the CMA
on-call technician reported to the monitoring center that he saw smoke and explosions from a
distance.

In response to the phone call from the SCADA center, the Lawrence technician called the
M&R technicians about the alarms at 4:06 p.m. The M&R technicians immediately responded to
perform field checks on the affected 14 regulator stations in the Merrimack Valley natural gas
distribution system to identify and shut down any station that was feeding high-pressure natural
gas into the system. At 4:30 p.m., one of the M&R technicians at the Winthrop Avenue regulator
station heard a loud sound and recognized that a large quantity of natural gas was flowing through
the regulators there. He adjusted the setpoint on the two regulators to reduce flow and isolated
them. He noticed that the sound of the flowing natural gas began to decrease.



using a pressure gauge, found there was elevated pressure of 2.5 psi at 5:19 p.m. He then
recommended to his supervisor, the Lawrence Operations Center manager, that CMA shut down
the low-pressure natural gas distribution system.

After being designated as the CMA IC by the Lawrence Operations Center manager, the
FOL then called the engineering department for the list of valves that needed closing to isolate and
shut down the system. While waiting for this information, he requested all distribution crews to
meet him at the work site at Salem and South Union Streets. The FOL assigned crews to regulator
stations and directed them to verify with the engineering department the correct valve to close once
they arrived at a regulator station. Once confirmed, they closed the valves. The FOL confirmed
the closure of all valves at 7:24 p.m.

Low-low pressure alarms, indicating that the system was losing pressure, were received
from the Riverina and South Lawrence SCADA pressure-monitoring points between 7:19 p.m.
and 7:24 p.m., confirming the system was shutting down. At 7:43 p.m., the president of CMA
declared a Level 1 emergency, in accordance with CMA’s emergency response plan (ERP). '

Beginning at 8:39 p.m., the FOL sent pipefitters to different points in the system to take
pressure readings to see if the pressure was dropping. About midnight, crews were dispatched to
the affected areas in all three municipalities to assist the fire department personnel in shutting off
meters and responding to fires, leak calls, and odor complaints. Locksmiths also were requested
by CMA to provide technicians access to secured properties that needed to be checked for leaking
natural gas.

On September 14 at 2:52 a.m., NiSource submitted a request to the Northeast Gas
Association seeking mutual assistance from service technicians and supervisors from other natural
gas companies. A total of 586 service technicians and 57 supervisors from 27 different natural gas
companies responded to the area.

During the night, CMA’s M&R department worked at the FOL’s direction to confirm all
regulator stations were locked in.?° At 6:27 a.m., all 14 regulator stations were locked in and the

17 A FOL primarily handles customer requests and responds to natural gas incidents and leaks.

18 The location of the FOL was recorded by a global positioning system tracker in the NiSource system.

19 Level 1 is defined in NiSource’s Emergency Manual as “Catastrophic Event-Which if not handled in an
appropriate manner may dramatically impact NiSource’s reputation, assets, or cause liability. Corporate Crisis Plan
activated.” Level 1 scenarios include a loss of a major natural gas facility or loss of critical natural gas infrastructure.

0 Lock in refers to the inlet and outlet valves being completely closed and, as a result, there is no natural gas
flowing in the regulator station.
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restored natural gas service to most customers in the impacted areas of Lawrence, North Andover,
and Andover by December 16, 2018, 3 months after the accident.

On September 14, 2018, the governor of Massachusetts authorized Eversource Energy as
the lead organization of the recovery process and to manage the restoration of the utility services
in Andover, North Andover, and the portion of Lawrence that was south of the
river (Commonwealth of Massachusetts 2018).%! Between September 14 and September 16, 2018,
NG coordinated with CMA and Eversource Energy to restore electrical power, following a
required procedure to ensure that it was safe to re-energize homes without igniting any natural gas.
As a precaution, the fire department sent assets to neighborhoods in case structure fires occurred
when the electric service was turned on.

Until natural gas service was restored, many customers were without heat, hot water, and
the service of other natural gas-fueled appliances such as stoves and clothes dryers. MEMA, the
American Red Cross, and local officials set up a Recovery Resource Center to provide the
communities with food and other support services. Also, NiSource and MEMA collaboratively set
up an alternative housing program that relocated about 2,300 families to hotels, apartments, and
trailers until they moved back into their homes (MEMA 2018).

1.5 Natural Gas Main Replacement Project

1.5.1 Scope

Beginning in 2016, CMA initiated an effort to replace 7,595 feet of low-pressure cast iron
and polyethylene mains with 4,845 feet of low-pressure and high-pressure polyethylene mains on
South Union Street and neighboring streets. The project was estimated to last 96 days,
encompassing 12 different projects with two work crews, and the work scope included 93 service
lines—o65 service line replacements and 28 service line tie-ins. This was the first of the projects
that involved abandoning the existing pipe. A work package, which included materials such as
1sometric drawings and procedural details for disconnecting and connecting pipes, was prepared
for each of the planned construction activities. However, no package was prepared for the
relocation of the Winthrop Avenue sensing lines from the cast iron main to the polyethylene main.

21 Eversource Energy is an energy company that offers retail electricity, natural gas service, and water service to
about 4 million customers in New England.
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1.5.2 Project Reviews

CMA uses three types of documents that
control the workflow of a construction project. (
submitted to engineering management for approx



time a project is released until it is completed
and submitted to the GIS Capital Closeout team
for project closeout and mapping.

3 Constructability Safety Review 3 Documents a collaborative discussion between
the project engineer and the construction leader
to review the scope and details of a project
before construction to identify and address
potential obstacles to the execution of a project
design.

Constructability reviews are a recognized and generally accepted good engineering
practice for the execution of professional design services and are intended to provide an
independent and structured review of construction plans and specifications to ensure there are no
conflicts, errors, or omissions (Kirby and others 1989). Two constructability reviews of the South
Union Street project were signed on March 1, 2016, and January 6, 2017. The second
constructability review was signed again on December 14, 2017. The constructability review form
had a required signature line for the engineering and construction departments and a signature line
for M&R that was designated as optional. The constructability review forms for the South Union
Street project did not include signature(s) for representatives from the M&R department.

Before the accident on September 13, 2018, the M&R department participation in
constructability reviews was on a case-by-case basis. For example, if the project involved changing
the design or location of a regulator station or installing or replacing a regulator, M&R would
likely be involved in the constructability review and meetings in the field.

Postaccident review of the engineering work package and construction documentation for
the project identified some omissions. Although CMA used its project workflow process to
develop, review, and approve the engineering plans, the work package did not consider the
existence of regulator sensing lines connected to the distribution lines that were slated to be
abandoned within the scope of work. This omission was not identified by any of the CMA
constructability reviews (NTSB 2018). In fact, none of the CMA workflow documents refer to
natural gas distribution system pressure control nor do they refer to regulator control or sensing
lines, and none of the documentation in the construction packages for the South Union Street
project referred to sensing lines for regulator control. The 2018 constructability review document
referenced pressure monitoring and stated that “if pressure rises/falls beyond these points, contact
M&R.”

16



The M&R supervisor said that employees sometimes used older legacy recordkeeping
systems to supplement newer isometric drawings of the regulator stations because critical
information was missing from the new drawings. He described the documentation failures of the
newer drawings, such the omission of valves, as “a deficiency on the engineers,” although he said
that it might not have been the fault of the engineers because “it wasn't clear enough when they
explained to them what they wanted drawn.”

He described the legacy recordkeeping system as “the old books,” stating that “we call
them our bibles.” He said that even though employees “weren’t supposed to have them anymore
because they may not be current,” during his tenure in his prior position in the field, he found them
to sometimes be “more current than the new drawings.”

Table 3 details the information associated with the sensing lines and the regulator stations
including where it can be found and also includes other related documentation, such as the
geographic information system (GIS) data. According to the director of field engineering, the GIS
data did not provide project reviewers/approvers with sensing line location information at the time
of the accident. These information sources were not in one location; hence, engineers would be
required to visit multiple places to capture the true as-built configuration. M&R staff also had
extensive institutional knowledge about sensing line locations.

Table 3. Sources of sensing line information and select regulator station documentation. Table
courtesy of NiSource.

Document or
source of Update Responsible for
information Location Description interval updating
Critical Valve Book | Lawrence Identifies the location of critical valves As Engineering
(contain sensing Operations in relation to other system components, | needed
line information) Center including regulator stations and
sensing lines where applicable
Work Done Files Lawrence Compilation by tov
(contain sensing Operations records and as-bu
line information) Center done on system, ir
installations, repla
relocations
Historical Maps Lawrence System maps prec
(contain sensing Operations implementation of
line information) Center historical maps inc
locations




system) Docs project sensing Iin
(contain sensing replacements, relc
line information)
M&R Regulator M&R Books maintained
Books (contains Technician M&R in the field. T
sensing line Vehicles diagrams depicting
information) configuration arou
including the locat
Regulator Station Regulator Record of station ¢
Inspection Record Station components, static
Regulator Station Regulator Record of station ¢
Inventory Record Station components, static
Station Isometric Regulator Depicts direction ¢
Drawing Station regulator station a
major station comj
GIS Map Printout Regulator GIS record identify
Station regulator station’s
relation to regulator station, station’s ‘
inlet and outlet piping, and natural gas
mains in the vicinity of station

1.6 Engineering Project Management

1.6.1 Staffing and Scope of Responsibilities

The field engineer assigned to the South Union Street project was based in the Lawrence
Operations Center, and began work at CMA 1n July 2014, soon after graduating from college with
a mechanical engineering degree. He was promoted from field engineer 1 to field engineer 2 in
December 2016. He was responsible for developing and planning engineering modifications to the
natural gas distribution system. He had about 1 year of experience when assigned to the South
Union Street project in 2015, and he continued to work on that and other projects through 2018.
He had worked as a field engineer with CMA for about 4 years when the accident occurred.

The field engineer had completed training from NiSource on various topics, including
regulators, sensing lines, and company-wide NiSource Operational Notice (ON) 15-05; the latter
discussed how sensing lines could be damaged by excavation close to a regulator station, and it
highlighted the specific risk of overpressurization due to damage to sensing lines. However, he
told NTSB investigators that sensing lines typically were not addressed in his work packages
unless a project involved replacing a regulator station (such as in the 2014 work package) or vault.
He could not recall if he had addressed sensing lines on previous projects. He added that he did
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until 2001. He then left the company and went into private consulting for 5 years. He came back
to CMA in April 2007. He was promoted from field engineer to LFE in December 2013. In that
capacity, his responsibilities included overseeing engineering projects in areas covering
Springfield, Massachusetts, and Lawrence, Massachusetts. He had six full-time engineers who
reported directly to him from the Springfield division and three engineers in the Lawrence
Operations Center, where work packages for the South Union Street project were prepared.

The LFE earned a bachelor of science degree in mechanical engineering and a master of
science degree in engineering management. He is licensed as a professional engineer (P.E.) in
Massachusetts.

The field engineering group provides engineering support that includes the design of
replacement projects, estimating, cost tracking, creation of tie-ins, and project management. For
calendar year 2018, CMA established a goal to replace 58 miles of what was categorized as
replacement pipe. The section of cast iron pipe related to the accident was part of this 58-mile
scope.

In an interview, the LFE described the initiation of the South Union Street project. He said
that as part of a natural gas system enhancement program, the field engineering department submits
a S-year pipe-replacement plan each year to the Massachusetts Department of Public Utilities
(DPU). From there, the team develops a preliminary design to determine the project scope and
prioritize tasks. After a preliminary estimate and preliminary design, the field engineering group
meets with the construction group for a constructability review.

According to the LFE, once they finalize a plan:

We make sure that we take a look at all of the material that’s going to be installed
and abandoned. We develop tie-in procedures, pressure-testing procedures. We
make sure environmental concerns are addressed. And we actually have a checklist
to go down to make sure that the protocol has been followed as far as
constructability reviews, reviews of crews in the field—I mean, constructability
reviews for the construction people so they understand the scope of the project.

The engineering review includes sign off by the LFE, the manager of field engineering,
and the director of field engineering. During interviews with NTSB investigators, the LFE, and
the manager and director of field engineering stated that their review did not include an evaluation
of each step in the work package. The LFE stated, “T do not go through and actually—on every
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However, the director of field engineering indicated that he would expect the field
engineers and the LFEs to work together to ensure that work packages were safely designed. He
said that it was up to the LFE to assess the capabilities of each field engineer and provide the
appropriate level of oversight based on their capabilities. He added that peer reviews, in which
field engineers evaluated each other’s work, were often used as well. However, he said that such
reviews were informal and unstructured. He added that when field engineers were in the process
of gathering information on a project, they looked at the documentation on the facilities that are in
the scope of the work. He said that after the accident NiSource recognized that “we were short on
readily available information around the sensing lines, the control lines.”

1.6.2 Measurement and Regulation Department

The M&R department 1s responsible for maintaining the regulator stations in the CMA
natural gas distribution system. On September 13, 2018, the M&R department consisted of 11
full-time technicians across Massachusetts, with 2 technicians in the Lawrence area who had more
than 45 years of experience between them. The department is responsible for the regulator vaults,
the regulators, and the sensing lines. CMA expects the M&R department to initiate work for
existing sensing line maintenance. On capital projects, CMA expects the engineering department
to work in coordination with M&R and the construction departments when sensing line work 1s
needed.

The NTSB was provided an affidavit from the field engineer in which he stated that he
discussed sensing line configurations in general with a member of the construction department
during the design phase of the South Union Street project, and during the constructability review
that took place on March 1, 2016. The field engineer also said that he contacted the M&R
department to discuss sensing lines, though he no longer recalled “all the specifics of that
conversation." The field engineer said that he concluded his discussion with the M&R department
with the understanding that the engineering department did not need to do anything further
regarding sensing lines on the South Union Street project. The affidavit did not reveal a plan to
relocate the sensing lines. NiSource did not have a requirement to document conversations
between the engineering and measurement and regulation departments regarding sensing lines.

NiSource provided the investigation with an e-mail, dated October 16, 2016, from the
Lawrence construction leader to the M&R department. The Lawrence construction leader was
involved in the South Union Street project and had signed the first constructability review for the
project on March 1, 2016, (before sending the e-mail), and the second constructability review on
January 6, 2017, (after sending the e-mail). However, the M&R department employee addressed
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In addition, N1Source provided the N'1SB with an atfidavit from a contract mspector n its
Lawrence Operations Center that stated that he discussed with the Lawrence construction leader
the need to relocate the sensing lines before the existing cast iron main was abandoned.?? The
contract inspector said that the two agreed to discuss the relocation “in more detail, with input
from others, once the project progressed further.” He said that the construction crew, including the
construction foreman, construction lead, and the NiSource local construction coordinator, also
were aware of the need to relocate the sensing lines before the cast iron main was abandoned.
Although several affidavits suggest there were conversations about sensing lines, and an e-mail
exists that confirms that it was known that the sensing lines needed to be relocated, there is no
evidence that a work order or formal plan was ever developed to address the issue.

In 2015, NiSource issued an operational notice, Below Grade Regulator Control Lines:
Caution When Excavating Near Regulator Stations or Regulator Buildings, ON 15-05, requiring
that M&R personnel be consulted on all future excavation work that was done within 25 feet of a
regulator station with sensing lines, other communications and/or electric lines critical to the
operation of the regulator station, or buried odorant lines. The ON provided that M&R personnel
stand by the regulator station throughout the excavation if there was a risk that the excavation
could damage any such line. The South Union Street project excavation work being performed on
the day of the accident occurred over 2,000 feet away from the Winthrop Avenue regulator station
and, thus, was beyond the 25-feet requirement in ON 15-05. The basis of the 25 feet in ON 15-05
1s the assumption of a safe distance that encompasses the equipment associated with a regulator
station, including sensing lines. According to the document:

If a control line breaks, the regulator will sense a pressure loss, causing the valve
to open further, resulting in an over pressurization on the downstream piping
system, which may lead to a catastrophic event. The same result occurs if the flow
through the control line 1s otherwise disrupted (e.g., control line valve shut off,
control line isolated from the regulator it is controlling) (NiSource 2015).

As documented in the NTSB’s November 14, 2018, Safety Recommendation Report on
this accident, a former CMA employee informed NTSB investigators about a purported past policy
or practice that CMA allegedly phased out, whereby M&R personnel stood by a regulator station
when construction took place on its natural gas mains (NTSB 2018). During interviews with a
NiSource employee and a former employee, investigators were told there were times in the past
(at least 5 years earlier) when M&R personnel provided assistance while distribution system piping
modifications were being tied over to live systems to minimize the risks associated with

22 The affidavit was signed on May 2, 2019, 231 days after the accident.
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FOT 10W-pressure narural gas @istribution systems, there 1s No requirement Ior a service
regulator or protective device at the service location that would prevent the overpressurizing of
customers’ piping and appliances. Overpressure protection relies on the redundant worker and
monitor regulators at the regulator stations where natural gas is introduced to the low-pressure
natural gas distribution system.

Title 49 CFR 192.197 requires high-pressure natural gas distribution systems be equipped
with a service regulator or protective devices at the service location that would prevent the
overpressurizing of customers’ piping and appliances. This is in contrast to the requirements for
low-pressure natural gas distribution systems, where the pressure in the main is essentially the
same as the pressure provided to the customer.

The American Society of Mechanical Engineers (ASME) sets forth guidelines for the safe
design and construction of both high and low-pressure natural gas distribution systems. These

guidelines, called The Code, include requirements for district regulator vaults, regulators, and
control lines (ASME 2012).

Specifically, The Code states the followit

(g) When a monitoring regulator, series r
1s installed at a district regulator sta
overpressuring, the installation shall be de
incident, such as an explosion in a vault o
operation of both the overpressure protec

(h) Special attention shall be given to con
be protected from falling objects, excavati
of damage and shall be designed and insta
line from making both the district regulat
Inoperative.

Title 49 CFR 192.195 requires protection
distribution systems, and states that systems mu

2 NiSource informed the NTSB that it had investi
supervisory employees from the construction and M
centers—including the employees interviewed by the NTS!
from each of those employees regarding this issue.

2 Monitor regulators are sometimes referred to as mo
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Over the past 50 years, the NTSB has investigated several accidents that involved natural
gas under high pressure entering low-pressure natural gas lines.?

On June 3, 1969, the NTSB investigated a natural gas pipeline overpressure incident in
Gary, Indiana (NTSB 1969). The pipeline, owned by Northern Indiana Public Service Company
(NIPSCO), which 1s the present-day NiSource, was overpressurized when an employee
inadvertently opened a separation valve that allowed 20 psig gas to flow into a 0.25 psig system.
The absence of any overpressure protection in the 0.25 psig system now subjected to the 20 psig
resulted in a regulator diaphragm failure. Although operators recognized the error and closed the
separation valve, the failed regulator allowed 20 psig gas into the natural gas distribution system.
There were no fatalities; however, nine residents and five firefighters were injured. Seven homes
were destroyed and several incurred damage. The property damage was about $350,000.

On November 6, 1969, a low-pressure natural gas distribution system in Burlington, Iowa,
overpressurized when a bulldozer impacted one of 24 regulator stations on a 7,500-customer
system (NTSB 1969a). The impact damaged the worker regulator. When the worker regulator was
damaged, the monitor regulator activated; however, the monitor regulator failed to control the
55 psig inlet pressure to the required 0.25 psig as-designed setting. The Iowa Southern Utility
Company estimated that the pressure reached 1.25 psig, which amounted to a four- to five-fold
increase over the normal operating pressure. Although the sensing lines were bent in the mishap,
their integrity to maintain pressure was not compromised. There were no fatalities, but two
firefighters suffered minor injuries. There were no explosions, but six homes were totally
destroyed; 42 other homes suffered fire damage. The Burlington Fire Department estimated the
damages at $80,000.

On August 9, 1977, natural gas under high-pressure (20 psig) entered a Southern Union
Gas Company low-pressure (6 ounces per square inch) natural gas distribution line and
overpressured more than 750 customer service lines in a 7-block area in El Paso, Texas.?® Flames
from gas pilots and the burners of appliances burned out of control and caused fires in nearby
flammable materials. The gas company was replacing a section of 10-inch cast iron low-pressure
natural gas main and isolated it between two valves. The isolated sector contained the natural gas
regulator pressure sensing control lines. When the pressure fell to 0 psig the natural gas regulators

% The reports cited in this section are available on http://www.ntsb.gov.
26 For reference, 1 ounce per square inch, gauge equals 0.0625 psig which equals 1.73-inch w.c.
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tapping tee which had its side outlet welded to the live high-pressure replacement natural gas main
and its bottom outlet mistakenly welded to the low-pressure natural gas main. When the 1-inch
pilot bit on the tapping machine attached to the top outlet of the tee penetrated the wall of the
low-pressure natural gas main, gas at 42 psig pressure from the high-pressure natural gas
distribution system entered the 14-inch w.c. (about 1/2 psig pressure) low-pressure natural gas
main and rapidly increased the pressure in the low-pressure natural gas system in a 4.8 square mile
area of Mansfield. The Mansfield Fire Department began receiving reports of fires caused by
excessively high appliance flames on natural gas appliances. There were no fatalities or injuries
requiring hospitalization. Property damage to 16 houses resulted from the ignition of nearby
combustibles by high-pilot flames; five of these houses were extensively damaged.

On January 28, 1982, in Centralia, Missouri, natural gas at 47 psig entered a low-pressure
natural gas distribution system which normally operated at 11-inches w.c. (0.40 psig) after a
backhoe bucket snagged, ruptured, and separated the 0.75-inch diameter steel pressure regulator
control line at the Missouri Power and Light Company’s district regulator station No. 1
(NTSB 1982). Because the regulator no longer sensed system pressure, the regulator opened and
high-pressure natural gas entered customer piping systems, in some cases, resulting in high pilot
light flames which initiated fires in buildings; while in other cases, the pilot light flames were
blown out, allowing natural gas to escape within the buildings. Of the 167 buildings affected by
the overpressurization, 12 were destroyed and 32 sustained moderate to heavy damage. Five
occupants received minor injuries.

On September 23, 1983, natural gas pressure in the Boston Gas Company’s distribution
system in East Boston, Massachusetts, rapidly increased from 7-inches w.c. (about 0.25 psig) to
more than 17-inches w.c. (about 0.6 psig).?® The Boston Fire Department began receiving
telephone calls about natural gas odors, high pilot lights, and fires. Natural gas company crews
searching for the source of high-natural gas pressure found the district regulator vault at Bremen
and Porter Streets (one out of four in the East Boston area) had been submerged in water following
a broken water main. After the vault had been pumped out, inspection of the primary regulator



restaurant was destroyed by an explosion, two residences were destroyed by natural gas-fed fires,
and other small fires occurred as a result of the natural gas overpressurization. No fatalities or
injuries resulted from the accident.

On January 17, 1992, in the River West area of Chicago, Illinois, a crew from Peoples’
Gas, Light and Coke Company (Peoples) was doing routine annual maintenance work on a monitor
regulator at one of its regulator stations, when high-pressure natural gas at 10 psig entered a
low-pressure natural gas distribution system (NTSB 1993). The natural gas escaped through
appliances into homes and other buildings where it was ignited by several unidentified sources.
The resulting explosion and fires killed 4 people, injured 4, and damaged 14 houses and 3
commercial buildings.

1.7.3 Previous NiSource Overpressurization Incidents

Over the past 15 years, there have been four overpressurization events and one near-miss
within the NiSource network, not including this one on September 13.3! NTSB did not investigate
these incidents.

On March 1, 2004, a system with an inlet pressure of 50 psig and an outlet pressure of
13 inches w.c. was overpressurized to 4.5 psig when debris was lodged at the seat of the bypass
valve in Lynchburg, Virginia.

On February 28, 2012, an operator error during an M&R station inspection resulted in
accidental overpressurization in Wellston, Ohio. Over 300 customers were without service for
14 hours.

On March 21, 2013, a segment of pipe with a maximum allowable operating pressure
(MAOP) of 1 psig was pressurized at over 2 psig in Pittsburgh, Pennsylvania. A work crew, under
the direction of the local NiSource subsidiary, was making a tie-in and failed to monitor the
pressure and flow of the existing low-pressure natural gas distribution system during the tie-in
process. The pressure cycled from 12 inches w.c. up to 2 psig three times.

On August 11, 2014, a local NiSource crew in Frankfort, Kentucky, was excavating to
repair a Grade 1 leak located on the outside of a regulator station building. The crew uncovered

30 For more information, see the NTSB letter, dated November 27, 1984, to the Boston Gas Company regarding

NTSB Safety Recommendations P-84-43 through -45.
31 E-mail from NiSource to NTSB, March 25, 2019.
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safety recommendation to the American Petroleum Institute (API):

Facilitate the development of a safety management system standard specific to the
pipeline industry that is similar in scope to your Recommended Practice 750,
Management of Process Hazards. The development should follow established
American National Standards Institute requirements for standard development.
(P-12-17)

In response to this recommendation, API developed a recommended practice (RP), titled
Pipeline Safety Management Systems, which was sanctioned by the American National Standards
Institute (ANSI).?? The API document, known as API RP-1173, exceeded the NTSB’s intent in
1ssuing the recommendation to facilitate the development of a safety management system (SMS)
standard specific to the pipeline industry. In addition, API, which represents commercial concerns
throughout the oil and natural gas industry, addressed safety culture and other safety-related issues
in its API RP-1173 (API 2015). As a result, on October 22, 2015, the NTSB classified Safety
Recommendation P-12-17 “Closed—Exceeds Recommended Action.”

API formed a stakeholder group consisting of oil and natural gas pipeline operator
personnel and trade association staff, other federal and state agency personnel, and safety experts
representing the public. The group met monthly, surveyed the public, and developed actionable
guidelines for the pipeline industry to work toward a goal of continuous safety improvement. The
API RP-1173 established a pipeline safety management system (PSMS) framework for

32 A recommended practice is a voluntary pipeline industry consensus standard.
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initial efforts at Columbia Gas of Virginia began before the Merrimack Valley overpressurization.
NTSB investigators interviewed senior executives at NiSource to better understand the status of
its PSMS development and implementation efforts.

The director of pipeline safety for NiSource Corporate Services said that both he and the
NiSource board of directors were excited about the deployment of PSMS. After the accident, he
indicated that he had another opportunity to discuss the PSMS with the board, at which point PSMS
efforts were “very much encouraged to move even faster,” and NiSource has now accelerated
implementation of PSMS in all its companies. When investigators asked about the maturity of the
PSMS, he indicated that the maturity measures had not “been defined,” though there was “certainly
a lot of discussion” taking place on the topic, additional resources have been added to accelerate
PSMS implementation, and there 1s not an “endpoint” because it involves a process of continual
improvement.

He also said that NiSource, as well as third parties, would be involved in safety oversight.
He indicated there would be checks and balances and stated that the “governance piece is really
good.” However, he also indicated that “the auditing process is yet to be defined.” He said that
NiSource is trying to get the primary elements of PSMS in place by the end of 2019.

NTSB investigators also spoke with a NiSource senior vice president about the
implementation of PSMS. Direct reports to this senior vice president include the vice president of
safety, the vice president of training, and the vice president of environmental. The senior vice
president indicated that the initial plans for PSMS were a “sequential deployment” on a
state-by-state basis. He said that he believed that a “generic gap analysis kind of at the (natural)
gas segment level” had been performed. He added that NiSource was in the process of “really
deploying and building safety management systems around the recommended practice [API RP-]
1173.” He also indicated that gap analyses had been performed for Virginia and Indiana, and that
NiSource is undertaking them in other states, including Massachusetts. The senior vice president
indicated that many gaps had been improved upon, if not closed. When they began their effort,
they performed a gap analysis based on the 10 elements within the API-1173 standard and
determined that NiSource’s Virginia-based safety programs were about 58 percent in agreement
with the 10 elements. Relating to API-1173 implementation, Virginia was intended to be the pilot
state for implementation; at the time of the accident, API-1173 implementation had yet to be
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must earn a 4-year degree in engineering from an accredited engineering program, pass the
Fundamentals of Engineering examination, complete 4 years of progressive engineering
experience under the guidance of a licensed P.E., and pass the Principles and Practice of
Engineering examination.

Projects requiring P.E. approval and stamping include, but are not limited to, roadways,
bridges, tunnels, dams, and building structural design. Industrial exemptions allow utilities to
perform engineering work related to public safety without the approval and stamp of a licensed
P.E. In many cases, this exemption creates a loophole because there is no requirement to have
work performed by an engineer at all. The P.E. who approves and stamps the project documents
must be in responsible charge of the project.>> This assures that all aspects of the project are
performed under the supervision and direction of a qualified engineer. However, 31 states exempt
public utilities from this requirement even though proper design is necessary for public safety.
Prior to the overpressurization of the CMA natural gas system in Merrimack Valley, Massachusetts
was one of those states that exempted utilities.

At the time of the accident, two NiSource
with the South Union Street project: the LFI
employment roles required both employees to -
project, but there was no requirement to stamp t
the director of field engineering was in responsi
construction documents were issued with P.E. st:

The documents prepared for the South
engineer who had an engineer-in-training certific:
the P.E. examination. However, he was not yet
had not satisfied the work experience requiremer

On November 14, 2018, the NTSB 1 )
Commonwealth of Massachusetts that addressed the removal of a P.E. licensure exemption for
such public utility work, along with a corresponding Safety Recommendation P-18-6 issued to
NiSource, the parent company of Columbia Gas of Massachusetts, recommending P.E. approval

3 Commonwealth of Massachusetts Department of Public Utilities Consent Order, D.P.U. 18-PL-03,
November 30, 2018.

3 Responsible charge refers to the degree of control an engineer is required to maintain over engineering decisions
made personally or by others over whom the engineer exercises supervisory direction and control authority.
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licensure in the United States. It also facilitates professional mobility and promotes uniformity of
licensure processes in the United States through services for its member licensing boards and
licensees, including engineering and surveying examinations, examination preparation materials,
records programs, and credentials evaluations.

The National Society of Professional Engineers (NSPE) is a professional association
representing licensed P.E.s in the United States, in 53 state and territorial societies and over
500 local chapters (NSPE 2019). In August 2016, NSPE compiled a published report that
documented the language of the individual states, including Washington, DC, pertaining to laws
and regulations that govern the P.E. oversight of major infrastructure project practices and
reviewed the industrial exemption provisions, as allowed by those laws and regulations. Currently
31 states have exemptions and 19 states and the District of Columbia do not. The State of
New York is in the process of removing the exemption. Table 4 outlines the P.E. industrial
exemption by state.

Ire project practices.

tion required for change

Ite
Ite
Ite
Ite
Ite
Ite
Ite

Ite
Ite

Ite
Ite

Ite

Ite
Ite
ite
Ite
)assed and signed into law




Ite?
Ite

Ite

Ite
Ite
Ite
Ite
Ite

Ite

Wisconsin No
Wyoming Yes Amend statute
2 Legislation proposed.

1.10 Government Oversight

1.10.1 Federal Oversight

Federal pipeline safety statutes allow for states to assume safety authority over intrastate
natural gas pipelines, hazardous liquid pipelines, and underground natural gas storage through
certifications and agreements with the Pipeline and Hazardous Materials Safety Administration
(PHMSA) under Title 49 United States Code 60105 and 60106. To participate in PHMSA’s
pipeline safety and underground natural gas storage programs, states must adopt the minimum
federal pipeline safety regulations; however, states may pass more stringent state regulations for
intrastate pipeline and underground natural gas storage safety through their state legislatures. If
states do not participate in the pipeline safety programs, the inspection and enforcement of these
intrastate pipeline facilities would be PHMSA’s responsibility.

To support states participating in the pipeline safety programs, PHMSA certifies and
provides grants to states to reimburse up to 80 percent of the total cost of the personnel, equipment,
and activities reasonably required by the state agency for conducting its pipeline safety program
during a given calendar year (PHMSA 2019).
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customers of the covered utilities receive reliable and economical service, along with protecting
the public from natural gas pipeline-related accidents and ensuring that residential ratepayers’
rights are protected (Commonwealth of Massachusetts 2019).

The pipeline safety division of the DPU is an enforcement office, ensuring that operators
of natural gas distribution companies, municipal natural gas departments, steam distribution
companies, and other intrastate operators are following state and federal regulations governing
safety. The pipeline safety division investigates natural gas incidents and determines the cause of
those incidents, which is intended to improve public safety and prevent similar incidents. Incident
investigations have resulted in new safety regulations for abandoned service lines, cast iron pipe,
and liquefied natural gas plants. The DPU regulates pipeline safety within the Commonwealth of
Massachusetts; however, pipelines that cross state boundaries (interstate) are regulated by
PHMSA. The DPU also tests commonwealth natural gas meters for accuracy and leaks. After
passing the test, each meter is marked with a stamp, showing that it i1s approved for use
(Commonwealth of Massachusetts 2019a).>” PHMSA audits the DPU annually and gives it a
proficiency score based on its actions to ensure that operators comply with federal requirements.
The proficiency score influences funding levels that DPU receives from PHMSA. In the 2017
audit, the DPU scored 112 points out of a possible 115, for an overall state rating of 97.5. Past
DPU actions involving CMA violations are listed in appendix C.*®* Enforcement action by DPU
on this accident is pending.

1.10.2.2 Massachusetts Executive Office of Public Safety and Security

The Commonwealth of Massachusetts Executive Office of Public Safety and Security
oversees several agencies that deal with emergency response. According to its website, the
Executive Office of Public Safety and Security “is responsible for the policy development and
budgetary oversight of its secretariat agencies, independent programs, and several boards which

aid in crime prevention, homeland security preparedness, and ensuring the safety of residents and
rricatare 1 tha Mamenantranlth ? (M Aasamaansrranlth AFfF AN lacenn haicn +He INT O



201 é, the NTSB issued a safety recommendation repon,lNaru;a] Gas Distribution System Projec}
Development and Review, 1n response to this accident and the events that followed (NTSB 2018).
According to the report:

The Commonwealth of Massachusetts’ exemption for the requirement of registered
Professional Engineer (P.E.) to perform industrial and public utility work limits the
opportunities for competently trained and experienced engineers to uncover system
design and work process deficiencies. By eliminating the exemption, especially for
systems involving inherently dangerous materials such as natural gas distribution
systems, companies, workers, and the public are provided greater safety assurance
that competent and qualified engineers, who are ethically bound to work only on
projects within the scope of their expertise, will review, assess, and execute the
requisite work activities according to best engineering practices and with expected
safeguards.

As a result of this investigation, the NTSB issued Safety Recommendation P-18-5 to the
Commonwealth of Massachusetts

Eliminate the professional engineer licensure exemption for public utility work and
require a professional engineer’s seal on public utility engineering drawings.
(P-18-5)

Less than 2 months after the safety recommendation was issued, on December 28, 2018,
Bill H.5005, requiring that licensed P.E.s review and approve engineering plans developed by or
on behalf of natural gas companies, to ensure the safe construction, operation, and maintenance of
natural gas infrastructure, was passed by the Massachusetts House of Representatives. The act
applies to engineering work or services on natural gas distribution systems that could pose a
material risk to public safety, as determined by the DPU, performed by or on behalf of a natural
gas company. Moreover, the act requires any engineering plans or specifications for engineering
work or services that could pose a material risk to public safety, developed by or on behalf of a
natural gas company, to bear the stamp of approval of a licensed P.E.>° After the Massachusetts
Senate passed the act, it was signed by the governor on December 31, 2018, as Chapter 339 of the
Acts 0f 2018. This new law included an emergency preamble and took effect immediately. Because
it required natural gas work that might pose a material risk to the public be reviewed and approved
by a certified P.E., Safety Recommendation P-18-5 is classified “Closed—Acceptable Action.”

3 See hitps://malegislature. gov/Bills/190/H5005. Accessed on May 25, 2019.
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Because a comprehensive constructability review, which would require all departments to
review each project, along with the seal of approval from a registered P.E., likely would have
identified the omission of the regulator sensing lines, thereby preventing the error that led to the
accident, the NTSB issued urgent Safety Recommendation P-18-6 to NiSource:

Revise the engineering plan and constructability review process across all your
subsidiaries to ensure that all applicable departments review documents for
accuracy, completeness, and correctness, and that the documents or plans be sealed
by a professional engineer prior to commencing work. (P-18-6) (Urgent)

In response to this recommendation, NiSource developed and implemented a new Gas
Standard (GS 2810.050) detailing the stakeholder reviews that are required for design capital
projects or projects where pipeline facilities are installed or replaced. The Gas Standard details the
steps in project design and execution when additional stakeholder input is necessary to ensure safe
work performance. With this Gas Standard, the use of an enhanced Constructability/Safety Review
form 1s required across the organization to provide additional assurance that all applicable
departments review project plans prior to the start of work.

Since January 1, 2019, NiSource requires that all relevant construction documents for
complex projects are being sealed by a P.E. prior to the start of construction. In meetings with the
NTSB, NiSource discussed that there were potentially large numbers of routine main extensions
involving standard tie-ins, emergency main replacements requiring standard tie-ins, or new and
replacement service lines, and that completing all of these standard designs would delay
implementing this recommendation beyond what is appropriate given its urgent classification.
Therefore, although NiSource agreed that construction work that could pose a material risk to
public safety needed P.E. review and approval prior to commencing construction, NiSource
developed criteria for when review by a P.E. is not necessary. In GS 2810.050, NiSource defines
complex projects requiring that documents or plans be sealed by a P.E. as follows:

e Plans for installation or replacement of transmission-class pipelines or
distribution mains with an MAOP equal to or greater than 200 psig

¢ Plans for the installation of or replacement of distribution mains with more
than two tie-ins

e Plans for the installation of pipelines requiring a temporary bypass
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flow on the inlet or outlet transmission lines and/or distribution mains

The development and implementation of GS 2810.050, including the requirement that
construction documents and plans be sealed by a P.E., satisfies Safety Recommendation P-18-6
which is classified “Closed—Acceptable Action.”

NiSource engineering plans used during the construction work did not document the
location of regulator sensing lines. The NTSB believes that had accurate alignment sheets with
comprehensive system information been prominently available and required within the toolsets
used by the engineers, and diligently reviewed for completeness and technical/safety risks by
engineering supervisors, the work package and construction activity plans would have accounted
for the regulator sensing lines and prioritized their relocation before abandoning the cast iron main.
As a result, the NTSB made the following urgent safety recommendation to NiSource:

Review and ensure that all records and documentation of your natural gas systems
are traceable, reliable, and complete. (P-18-7) (Urgent)

In 1its May 10, 2019, letter, NiSource responded it had completed locating, marking, and
mapping control (regulator-sensing) lines at all 2,072 low-pressure regulator runs across its
system. NiSource said that these facilities are depicted in isometric drawings and are visible 1n its
GIS. In addition, NiSource contracted with a third-party natural gas engineering firm to verify the
assets required to safely operate its low-pressure natural gas systems and ensure these assets are
clearly indicated on relevant maps and records. On July 22, 2019, Safety Recommendation P-18-7
was classified “Closed—Acceptable Action.”

NTSB investigators found that NiSource did not use management of change (MOC)
procedures for managing maintenance and construction changes to pipeline operations. The
company did not conduct separate risk assessments for each construction project, critical
components of a PSMS program. MOC procedures require an analysis of implications, among
several other elements. Additionally, a risk identification and assessment are necessary to establish
the appropriate prevention and mitigation measures to reduce the likelihood of consequences
should an incident occur. CMA failed to perform such an analysis and failed to establish
appropriate controls to mitigate the risks of the work that was being performed. Had NiSource
adequately performed MOC, it could have immediately addressed the issue and mitigated the
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review and probabilistic risk assessments that focus on improving risk analysis, identification, and
mitigation. NiSource also developed and implemented an MOC procedure for its construction
employees and contractors that details the steps needed to ensure safety on a project during a
change in personnel. These activities satisfy Safety Recommendation P-18-8 which 1s classified
“Closed—Acceptable Action.”

NTSB investigators also determined that had NiSource adequately performed system
engineering management throughout its project work, the safety risk of an overpressurization
likely would have been identified, along with appropriate mitigations implemented before
undertaking the construction activities. For example, with recognition for potential
overpressurization to the unprotected low-pressure distribution lines, mitigations could have been
used, such as pressure relief valves, temporary slam-shut valves, or personnel positioned at critical
points along the system and prepared to manually intervene by closing valves. NiSource failed to
adopt and execute an appropriate system engineering management approach to this work and,
consequently, neglected to perform important engineering reviews based on thorough system-level
information which, consequentially exposed the company, its workers, and the public to the
unexpected, albeit foreseeable through proper engineering practices, overpressurization. The
NTSB issued Safety Recommendation P-18-9 to NiSource:

Develop and implement control procedures during modifications to gas mains to
mitigate the risks identified during management of change operations. Gas main
pressures should be continually monitored during these modifications and assets
should be placed at critical locations to immediately shut down the system if
abnormal operations are detected. (P-18-9) (Urgent)

In a May 2019 letter, NiSource said that it has made “significant” enhancements to its tie-in
and tapping procedures, including risk assessments, thorough checklists, and the development of
contingency plans. NiSource also said that it was installing automatic pressure-control equipment
and remote monitoring devices on every low-pressure natural gas distribution system across its
operating area. These revisions satisfied Safety Recommendation P-18-9, which on July 22, 2019,
was classified “Closed—Acceptable Action.”

2.3 NiSource Emergency Preparedness and Response Actions

In early 2019, and as part of the company’s SMS implementation, NiSource commissioned
a cross-functional emergency preparedness and response team, led by a senior vice president for
emergency preparedness, to enhance emergency preparedness activities and emergency response
capabilities. The project is integrating improved preparedness plans and drills covering a broad
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e Implementation oI a single Mcident command System and structure regaraless
of incident level

¢ Consistent use of incident command system processes and terminology

e Enhanced training (computer-based, classroom and independent study) for all
employees with roles in the ERP and incident command system

e Emergency drills in the third and fourth quarters to build familiarity with the
plan, processes, and terminology

In addition to creating consistency across the NiSource natural gas segment, these efforts
enhance consistency with key external partners who have used the incident command system for
a number of years. A comprehensive project plan is guiding the team’s work and remains on track.
Key milestones achieved through the first half of 2019 included:

e Successfully completing classroom training and certification in Federal
Emergency Management Agency ICS 100, 200, and 700 modules

e Reviewing and analyzing existing corporate and operating company emergency
and crisis communications plans, as well as the corporation’s business
continuity plans

e Completing best practice visits with industry peers and internally

e Conducting more than 20 internal critical function interviews with individuals
who spent significant time supporting Merrimack Valley restoration efforts

e Finalizing the first draft of the natural gas segment incident command structure
in early April and the first draft of the natural gas segment ERP 1n late April

NiSource reported that its emergency preparedness response team is engaged with its
technical training department to build comprehensive and individualized plans for those employees
with emergency response roles. Concurrently, the team 1s working to develop comprehensive drills
and exercises to test the plan, identify gaps, and make the necessary adjustments to strengthen
overall company preparedness.

The NiSource corporate affairs and legal teams are working to develop a crisis
communications “playbook™ to support crisis response efforts. An ongoing assessment by
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(AGA 2018).

Following this natural gas accident, the AGA had information about the role of
overpressurization that allowed the AGA to work to identify practices and procedures that can help
avoid a similar accident in the future.

There are several leading practices included in the document:

e Design practices, including common overpressure protection designs and
equipment

e Operating procedures and practices, including system monitoring, records, and
damage prevention

e Human factors, including MOC, OQ, and field oversight

e Management of the risk of an overpressurization event, including addressing
overpressurization under the operator’s distribution integrity management plan

General practices the AGA considers key to managing the risk of an overpressure event
include:

e Looking for opportunities to work with all stakeholders to proactively upgrade
utilization pressure systems

e Defining risk criteria for overpressure events

This AGA document was developed with input from stakeholders and experts across the
industry, with the focus on developing leading practices that can be used to help prevent



had worked on multiple occasions with the contracted crew. All crewmembers were trained and
qualified in accordance with OQ. In addition, a representative from the local police department
was present for traffic control.

The type of instructions provided on the day of the accident were of the same format,
layout, and overall content as that of the previous 12 tie-ins performed on the South Union Street
project; but unique to this work was abandoning the cast iron main. The work package consisted
of a computer-aided design drawing with item numbers on it that matched a project execution set
of instructions. A review of the work performed by the contractor showed no deviations from the
work instructions. Postaccident testing of the regulators from the Winthrop Avenue regulator
station determined that they functioned as designed with no deficiencies.

Therefore, the NTSB concludes that none of the following were factors in this accident:
the training and qualification of the construction crew, the use of alcohol or other drugs, or the
condition and operability of the regulators at the Winthrop Avenue regulator station.

3.2 Overpressurization Protection for Low-Pressure Natural Gas
Systems

The low-pressure natural gas distribution system in Merrimack Valley met the
requirements for overpressure protection contained in 49 CFR 192.195 Protection against
accidental overpressuring and 49 CFR 192.197 Control of the pressure of gas delivered from
high-pressure distribution systems. At each of the 14 regulator stations feeding natural gas into the
low-pressure natural gas distribution system, there were two regulators installed in series to control
the natural gas flow from the high-pressure natural gas distribution system. The worker regulator
and the monitor regulator were set to limit the pressure to the mains and then to the customer to a
maximum safe value. However, a review of accidents investigated by the NTSB over the past
50 years (section 1.7.2) and prior NiSource incidents (section 1.7.3) demonstrate that this scheme
for overpressure protection can be defeated in several ways. Three of the NTSB investigations
(Gary, Indiana, June 3, 1969; Mansfield, Ohio, May 17, 1978; and Chicago, Illinois, January 17,
1992) detailed how operator error resulted in high-pressure gas being introduced into the
low-pressure natural gas distribution system through an interconnection. In three other NTSB
investigations (Burlington, Iowa, November 6, 1969; Centralia, Missouri, January 26, 1982; and
East Boston, Massachusetts, September 23, 1983), outside force damage in or near the regulator
vaults damaged equipment, resulting in high-pressure gas being introduced into the low-pressure
natural gas distribution system through the regulators. The remaining NTSB investigation
(El Paso, Texas, August 9, 1977) was nearly identical to this accident in Merrimack Valley because

39



a common mode failure. Therefore, the NTSB concludes that the multiple overpressurization
accidents investigated by the NTSB over the past 50 years demonstrate that low-pressure natural
gas distribution systems that use only sensing lines and regulators as the means to detect and
prevent overpressurization are not optimal to prevent overpressurization accidents. Thus, the
NTSB recommends that PHMSA revise 49 CFR Part 192 to require overpressure protection for
low-pressure natural gas distribution systems that cannot be defeated by a single operator error or
equipment failure.

For regulator sensing lines, CMA only considered excavation damage as a risk to be
mitigated. In engineering design, there are several methods available to assess and mitigate risk.
A failure modes and effects analysis (FMEA) is a generally accepted and recognized engineering
practice to identify and assess potential failures, including common mode failures. FMEA
methodology is a structured and systematic technique for assessing and mitigating risks. FMEA
was initially applied in the 1950s to understand and prevent malfunctions. Its use has continued to
influence engineering design of systems and it has been expanded into several forms: risk
assessment for design, functionality, and process failures; as well as criticality analyses of
engineered systems. The NTSB concludes that a comprehensive and formal risk assessment, such
as an FMEA, would have identified the human error that caused the redundant regulators to open
and overpressurize the system. Although PHMSA rulemaking could take several years, it has other
mechanisms to quickly communicate and encourage best safety practices. Therefore, the NTSB
recommends that PHMSA issue an alert to all low-pressure natural gas distribution system
operators of the possibility of a failure of overpressure protection; and the alert should recommend
that operators use an FMEA or equivalent structured and systematic method to identify potential
failures and take action to mitigate those identified failures.

3.3 CMA Engineering Processes

Early in the investigation, after determining that the contractors followed the instructions
they were pl'gvjded? it became apparent that there were deficiencies in ceveral nf NiSnnree’c
engineering processes. About 2 months af
recommendation report, Natural Gas Distributior
1ssued several urgent safety recommendations to
build on that report regarding records and do
management.



According to N1Source, information about sensing lines tor the Winthrop Avenue regulator station
was available in hard-copy records in the Lawrence Operations Center. However, when
investigators asked NiSource in an e-mail exchange about the instructions that NiSource provides
employees with respect to how to find information about sensing lines, NiSource did not provide
an answer; rather, it asserted that “CMA Engineering, Construction, and M&R personnel know
how to obtain information about sensing line locations.”*° Moreover, an M&R manager suggested
that locating accurate and up-to-date information about sensing lines was challenging because
there was a shortage of information and confusion regarding what recordkeeping system would be
used. The available evidence suggests that although the field engineer would have likely been able
to seek out sensing line information, these data were not easily accessible electronically.

NiSource’s director of engineering told investigators that the GIS was the company’s
centralized record system and that a goal of the system was to integrate data from various sources.
That is, the company was taking data from old cabinets and binders and making it available
electronically to all interested stakeholders. The director of engineering recognized that, at the time
of the accident, there was a shortage of readily available information about the sensing lines.
NiSource reported it has addressed the lack of sensing line data in the GIS after the accident.

An e-mail provided by NiSource showed that at least one employee, the Lawrence
construction leader, knew that the sensing lines needed to be relocated. Moreover, an affidavit
provided by NiSource suggested that other employees were aware of the need to relocate the
sensing lines. However, NiSource stated in its submission for this accident investigation that after
the South Union Project was delayed in 2016:

There was a nearly complete turnover in project personnel. CMA did not effectively
transfer the knowledge its 2016 construction personnel had about the status of the
project sensing lines to its 2018 construction personnel.

Thus, according to NiSource, the successful execution of the South Union Street project
was contingent upon employees remembering to transfer knowledge. In its evaluation of the
probable cause of the accident, the company pointed to the city of Lawrence’s “unprecedented
suspension of project work,” a 1 1/2-year delay, as a contributing factor. A delay in construction
does not justify a catastrophic accident. However, NiSource does point to a true system defect in
its list of contributing factors: “The project work order package did not explicitly address sensing
line locations or their relocation.”

40 E-mail from NiSource to NTSB, May 31, 2019.
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project step from being omitted. Therefore, the NTSB concludes that CMA’s inadequate planning,
documentation, and recordkeeping processes led to the omission of the relocation of the sensing
lines for the South Union Street project. Furthermore, the NTSB concludes that the abandonment
of the cast iron main without first relocating the sensing lines led to the system overpressurization,
fires, and explosions.

Although there was a 2-year delay from the time the work order was developed until the
time of the accident, NTSB investigators could find no evidence that the delay contributed to the
accident. Had this work order been executed 2 years earlier, the system would have been
overpressurized just as it was on September 13, 2018. The NTSB concludes that the delay between
the development of the initial project work order and its execution had no impact on this accident.

3.3.2 Constructability Review

The engineering plans were included in the project package that was circulated for a
constructability review. Constructability reviews are recognized and accepted as a necessary
engineering practice for the execution of construction services. They are intended to provide
structured reviews of construction plans and specifications to ensure functionality, sustainability,
and safety—ensuring there are no shortcomings, inefficiencies, conflicts, or errors.
Constructability reviews are essential in the engineering management of projects for verifying that
all stakeholders have knowledge about and input into a work project.

Nonetheless, the constructability review process did not detect the omission of the need to
relocate the sensing lines. Part of the failure of the process was likely due to the absence of a
review by a critical department. Despite there being at least two constructability reviews for the
South Union Street project, the M&R department did not participate. CMA requires the
engineering department and the construction department to approve all projects, but the land
services department and the M&R department are only required to review the packages on an
“as-needed basis” as determined by the project engineer. The M&R department maintains the
regulator stations, and with the project requiring the relocation of the sensing lines, the department
should have been included. A review from someone in the M&R department may have resulted in
the detection of the omission of a work order to relocate the sensing lines. The basis for the “need”
1s not described, nor are examples provided in the NiSource constructability review guidance.

There are several other factors that suggest an overall lack of robustness of the review
process. The Lawrence construction leader signed all three reviews, but never objected to the lack
of a work order to relocate the sensing lines, even though he had e-mailed the M&R department
regarding the need to relocate the sensing lines between the first and second review. In addition,

42



NiSource’s ON 15-05 requires that M&R personnel be consulted on all excavation work
that is performed within 25 feet of a regulator station with sensing lines, and for other specified
work. This notice resulted from a near-miss incident in 2014, where excavation work almost struck
sensing lines near a regulator.

The work being performed on the South Union Street project on the day of the accident did
not occur within 25 feet of the Winthrop Avenue regulator station; therefore, ON 15-05 did not
apply directly to the work. NiSource’s ON 15-05 can be read in its entirety in appendix E.

Although the risk mitigations mandated in ON 15-05 did not apply, the language of the
notice revealed that NiSource was aware that a catastrophic overpressurization of downstream
piping would occur if flow should be disrupted through a segment of piping with active sensing
lines for any reason. However, the controls implemented in the notice were only intended to
prevent sensing lines from being struck during excavation.

More robust risk management was needed in the planning of the South Union Street project
with respect to the analysis of the impact on the system, as discussed in NTSB Safety
Recommendation Report PSR-18/02 (NTSB 2018). Moreover, as discussed earlier, broader risk
management was needed with respect to overpressurization to the system in general. That is,
engineering controls should have been implemented considering the vulnerability of the system to
a common mode failure during the construction project. After the accident, NiSource has worked
to improve its risk management processes and 1s installing automatic pressure-control equipment.
Therefore, the NTSB concludes that NiSource’s engineering risk management processes were
deficient.

3.4 Professional Engineer Review and Approval

The NTSB recognizes that a P.E. license is a valued credential, especially for engineering
projects affecting public safety. The P.E. license conveys that the holder maintains and
demonstrates technical competency and imposes continuing education requirements in most states.
Moreover, P.E. licensees are bound to a code of ethics for engineers, which creates a duty to hold
public safety, health, and welfare paramount and to perform services only in the areas of their
competence, among several other obligations. P.E. licensees are also personally accountable for
the work they approve and stamp and must exercise responsible charge over all aspects of the
work. As shown in table 4 of this report, 31 states have an industrial exemption for P.E. licensure.
The NTSB concludes that requiring a licensed professional engineer to stamp plans would
illustrate that the plans had been approved by an accredited professional with the requisite skills,
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The PSAPs in each municipality were inundated with emergency calls, especially during
the first hour after the accident. Each PSAP had alternate and final PSAPs as backup resources, to
handle the overflow of incoming calls. The Lawrence PSAPs, which had the highest number of
calls for aid from people affected by the overpressurization, reported that the number of incoming
calls declined after the first hour of the event through midnight on September 13, 2018. The NTSB
found no evidence that the high number of emergency calls delayed critical reports of damage nor
requests for emergency assistance. Therefore, the NTSB concludes that the municipal PSAPs had
available and ready resources to handle the large number of distress calls requesting emergency
services.

3.5.2 Emergency Responder Communications

Radio communications among emergency responders was necessary for effective
deployment and reassignment of emergency personnel and resources across the area affected by
the natural gas overpressurization. Responding units from fire, police, and medical departments
needed to coordinate activities, share situation-specific status information, and communicate
instructions when required to move to new locations.

Each fire department had one radio channel for intradepartmental communications. In
addition, some fire departments had radios capable of interdepartmental communications, allowing
direct communications with other fire departments during the emergency response. ICs from each
of the three municipalities reported to NTSB investigators that there was a high volume of
“chatter” on the radio due to many responders and agencies using the single interdepartmental
channel, making it difficult to understand and exchange information. NTSB investigators were
told that the mix of radios used by the responding departments also created challenges because not
all radios were interoperable. As a result, not all fire departments could directly access other
departments.

When the 15 task forces were activated across the state, additional communication
resources were included. On September 13, Communication unit leaders were sent to the
overpressure accident. Communication unit leaders are responsible for developing
communications plans in accordance with the Massachusetts Tactical Channel plan and assessing
what resources are needed to maintain communications during an accident. Communication plans
were developed for the Merrimack Valley natural gas accident through the operational period from
September 13 through September 16. However, the first communication plan was not implemented
until around 7:05 p.m., 3 hours after the fires began. Local fire departments needed additional
tactical radio channels within the first 2 hours of the accident, when most emergency calls were
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SCIP identified six critical strategic initiatives that Massachusetts needed to put into place to
achieve optimum communications interoperability, including the development of funding sources
to support the program. The northeast region of Massachusetts, including Merrimack Valley, does
have a regional communications system, but the SCIP suggested that the region needed greater
interoperability and moment-to-moment sharing of information.

Massachusetts” SCIP was last updated in 2015 and outlined a multi-jurisdictional and
multidisciplinary statewide strategic plan to enhance interoperable and emergency
communications. The purpose of the updated SCIP was to provide a strategic plan for directing
and aligning resources for interoperable and emergency communications at both state and local
levels, as well as expanding existing systems for voice communications for sufficient capacity and
coverage for first responders. The plan discusses critical elements to achieve successful
interoperable communications such as developing standard operating procedures and upgrading
technology. However, no guidance is provided on how to coordinate and implement a plan for
emergency responders to effectively communicate during a multi-jurisdictional incident.

The Federal Emergency Management Agency (FEMA) developed “how-to” guides to
assist state and local governments in developing effective hazard mitigation planning. This
guidance helps local governments develop and implement multi-jurisdictional hazard mitigation
plans to help assess and identify vulnerabilities within and across communities and formulate
strategies to mitigate the consequences of such events (FEMA 2006).

The communications difficulties experienced by emergency responders in the
multi-jurisdictional response to the overpressurization indicate that communications
interoperability is still a problem in Massachusetts, despite the communication resources available
to local jurisdictions, as outlined in the 2015 SCIP. The NTSB concludes that the communications
1ssues during the September 13 overpressurization illustrate the need for emergency planning for
a multi-jurisdictional response. Therefore, the NTSB recommends that the Commonwealth of
Massachusetts Executive Office of Public Safety and Security develop guidance that includes a
component for effective communications when deploying mutual aid resources within the first
hours of a multi-jurisdictional incident.

3.5.3 NiSource Emergency Coordination with Municipal Responders

The ICs from Lawrence, North Andover, and Andover each told NTSB investigators that
they attempted to reach CMA through dispatch, but they did not receive information from the
company until hours later. They acknowledged that CMA likely was overwhelmed with
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hours of the event, the IC did not establish these requisite communication contacts because he was
involved with shutting down the natural gas system. Moreover, although CMA representatives
went to emergency responder staging areas and emergency operations centers, NTSB investigators
were told that representatives could not address many of the questions from the emergency
responders because they were not prepared with thorough and actionable information.

The NTSB concludes that the CMA IC faced multiple competing priorities, such as
communicating with affected municipalities, updating the emergency responders, and shutting
down the natural gas distribution system, which adversely affected his ability to complete his tasks
in a timely manner.

The CMA ERP describes a detailed communications plan in which its director of
government affairs (or designees) would be posted with the MEMA emergency operations center
(EOC), who must have access to the CMA emergency coordinator, the CMA president, and the
CMA vice president/general manager. According to the plan, appropriate maps and outage reports
would be made available to these staff for the purpose of informing the EOC officials. MEMA
officials and the state fire marshal stated that NiSource took too long to provide maps of the
low-pressure system. They emphasized that emergency response officials needed street maps
showing the layout of the natural gas system to understand where the affected customers were
located. They also emphasized that emergency response officials needed updates on CMA’s
progress to shut down the natural gas system. The officials stated that CMA did not provide this
requested information, either during the initial hours following the overpressurization or afterward,
and that the absence of information from CMA impeded its public safety decision-making.

Without understanding the nature or extent of the overpressurization or the company’s
success in restoring control of the natural gas distribution system, emergency response officials
and ICs had to make decisions to preserve public safety despite a lack of critical information. For
example, decisions were made to evacuate thousands of people from homes and businesses and to
shut down electricity throughout the region, including nonaffected neighboring areas. Because
emergency officials did not have accurate information with respect to the affected area, they
evacuated and shut down electricity in an area larger than necessary.

The evacuations led to major traffic congestion, which slowed CMA and NG technicians
responding to the areas in and surrounding the accident location. The traffic issues were handled
by the Massachusetts State Police, who were stationed at major intersections within an hour
following the overpressurization. Travel delays on public roads and confusion caused by the
uncertainty of the natural gas explosions and fires existed for hours following the
overpressurization.
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The lack of timely, thorough, and actionable information on the circumstances of the
overpressurization evacuations and electricity shutdowns were conducted in areas where they were
not needed, straining resources and further complicating the response. The NTSB concludes that
CMA was not adequately prepared with the resources necessary to assist emergency management
services with the response to the overpressurization. Therefore, the NTSB recommends that
NiSource review its protocols and training for responding to large-scale emergency events,
including providing timely information to emergency responders, appropriately assigning
NiSource emergency response duties, performing multi-jurisdictional training exercises, and
participating cooperatively with municipal emergency management agencies.
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10.

11.

12.

The multiple overpressurization accidents investigated by the National Transportation Safety
Board over the past 50 years demonstrate that low-pressure natural gas distribution systems
that use only sensing lines and regulators as the means to detect and prevent overpressurization
are not optimal to prevent overpressurization accidents.

A comprehensive and formal risk assessment, such as a failure modes and effects analysis,
would have identified the human error that caused the redundant regulators to open and
overpressurize the system.

Columbia Gas of Massachusetts’ inadequate planning, documentation, and recordkeeping
processes led to the omission of the relocation of the sensing lines for the South Union Street
project.

The abandonment of the cast iron main without first relocating the sensing lines led to the
system overpressurization, fires, and explosions.

The delay between the development of the initial project work order and its execution had no
impact on this accident.

The Columbia Gas of Massachusetts constructability review process was not sufficiently
robust to detect the omission of a work order to relocate the sensing lines.

NiSource’s engineering risk management processes were deficient.

Requiring a licensed professional engineer to stamp plans would illustrate that the plans had
been approved by an accredited professional with the requisite skills, knowledge, and
experience to provide a comprehensive review.

The municipal public safety answering points had available and ready resources to handle the
large number of distress calls requesting emergency services.

The field radio communications used across fire departments on September 13 lacked adequate
interoperability and availability to ensure that emergency responders had efficient means of
interdepartmental and intradepartmental communications.

The communications issues during the September 13 overpressurization illustrate the need for
emergency planning for a multi-jurisdictional response.
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The National Transportation Safety Bo
overpressurization of the natural gas distribution
Columbia Gas of Massachusetts” weak enginee
review, sequence, and oversee the construction
main without first relocating regulator sensing I
to the accident was a low-pressure natural gas di
adequate overpressure protection.
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Revise Title 49 Code of Federal Regulations Part 192 to require overpressure
protection for low-pressure natural gas distribution systems that cannot be
defeated by a single operator error or equipment failure. (P-19-14)

Issue an alert to all low-pressure natural gas distribution system operators of the
possibility of a failure of overpressure protection; and the alert should
recommend that operators use a failure modes and effects analysis or equivalent
structured and systematic method to identify potential failures and take action
to mitigate those 1dentified failures. (P-19-15)

To the States of Alabama, Alaska, Arizona, Arkansas, California, Colorado,
Connecticut, Florida, Georgia, Idaho, Illinois, Iowa, Kentucky, Louisiana, Maine,
Maryland, Minnesota, Mississippi, Missouri, Montana, Nebraska, Nevada,
New York, North Carolina, Pennsylvania, South Carolina, South Dakota, Texas,
Utah, Virginia, and Wyoming:

Remove the exemption so that all {
require licensed professional enginee:

To the Commonwealth of Massachusetts E
Security:

Develop guidance that includes a c
when deploying mutual aid resc
multi-jurisdictional incident. (P-19-17

To NiSource, Inc.

Review vour protocols and training -



Review and ensure that all records and documentation of your natural gas
systems are traceable, reliable, and complete. (P-18-7) (Urgent)

This recommendation is currently classified “Closed—Acceptable Action.”

Apply management of change process to all changes to adequately identify
system threats that could result in a common mode failure. (P-18-8) (Urgent)

This recommendation is classified “Closed—Acceptable Action” in section 2.2
of this report.

Develop and implement control procedures during modifications to gas mains
to mitigate the risks identified during management of change operations. Gas
main pressures should be continually monitored during these modifications and
assets should be placed at critical 1
system if abnormal operations are det

This recommendation is currently cla;



Date: September 24, 2019
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Massachusetts (CMA) owns and operates the natural gas distribution system in these jurisdictions.

Local emergency response officials urged all residents with homes serviced by CMA to
evacuate, impacting about 146,000 residents. CMA i1solated and depressurized the system to
prevent further incidents. Electrical power in the area was shut off to minimize potential ignition
sources. One person was killed and at least 10 people were injured in the event.

NTSB Board Chairman Robert L. Sumwalt, III, Board Member Jennifer Homendy, an
investigator-in-charge, and 18 other staff launched to the accident scene.

Parties to the investigation included the Pipeline and Hazardous Materials Safety
Administration (PHMSA); the Massachusetts Department of Public Utilities (DPU); the
Massachusetts State Police; NiSource, Inc.; and CMA.

53



1 T'UIG 1V INIWUUL Ve WWUwLY VI TG T I I YOI T I 1 AL My,



Sl S A )

192.723(b)(1)
192.805(h)




192.807(a)
192.805(b)

February 15, 2016

192.201(a)2)())
192.739(1)
192.195(b)(2)
192.603(b)
192.13(c)
192.605(b)(1)

$75,000

56

I Traal im mrasacdniese



Constructability / Safety Review
€ Proj-aclScnpe"/

*

€ Route and Drawings

* Specul Cynsiderations = Parmits
& Prirdny Corgtruction Method|s) ¢ ROW and Siaking Requraments
s ik
£ Tie-in Locatlons, Designs, and Sequencing 'Ee - -P_Mc..;'l aloe, o o e
* Ton:
G Pl f vALES  cleke fa
= 3pecml Filtings ¢ Long Lesd-tine lberrs
+ Al Eglimatad Matenals s Uther
- / . .
€ Units for Esamate’ Add 4 BAs Tie
= Labar ®  TReine
« Fil ¢ Traffie Coniral
+ ReatorstonPevig = Shofng
+ Survey Reguimmente &+  Test Holes
= Serviod ReplacementsTie-overs «  NMeter Move-outs
+
€ DuratlnnJ
= Waking Hous = Number of Crons
» Who s on Jobelia = Special Condilions

€ Land Services Requirements {permits, private ROW, nu:.l‘-/

£ Sa’letyj = EJ.p'l..‘.;,L
= BEwcavallon Salely = TeAME Conled
* T Locetons ¢ OpembityCamages Prevention

-

€ Fleld Visit Needed? { ] Yes f¥ Ha)



T RIS gL e e
L]

.
For Congiusiisn: — "

For MAR;!

(MAF ity s bo 3190w
For Lawid Sawvices: .
[Land Sarvices only necd

" 1o ha e in WS Dees Wi spaceis)



KiSource

Oparational Notlce

Distrbution Cperations B
g Mafice N
am Dote Below Grade Regulator Control Lines: ahee Mumar
OND2/201% _ ON 1505
p——— Caution When Excavating Near Regulatar
p'N . Stations or Regulator Bulldings Fage 10f 3
Companies Alfected: ¥ NIPSCO F ooy ~ oo
F ciy ¥ coH
I cma F cea
Purpose

This Operatinnal Nofice has the fallowing objectives.

1. Bring awaraness ko Company and Coriractor employees regarding the exisiance and
Impetanes of regulstor control lines, other communications and elactne lines that help
to provide critical sensing information far the aseurata monitering and control of outlet
preasure inlo the Company’s plping systams, and buried odorant lines.

2. Set forth requirad actions for fitune Company excavabions.

A Near Miss

A Company crew was excavating to repair a Gracle 1 lesk bocated on the cutside of a regulator
station budlding. They uncovered and namrewly missed hitting the 1-inch contrat line and tap
localed on Ihe B-inch oullet pipeline, The crew was unawara of the purpess of the 1-inch
mpeline and celled local MER parsonnel. The MAR persornel advised the crev of the purpose
¢f a conlrol line and what would have happenad if tha line had been broken.

What is a Control Line?

Many regulators require external contral lines, which sense the putiet pressure of the regulator.
Based an the pressure sansad thraugh the conird line, the regulator valve will opan or clase 1o
control the downstraam pressure at the set point of the regulator. Regulators raquiring cartrol
lInes are feund =t City GatedTown BorderPoint of Delivary (PGD), Dislrlcl Plant Regulator and
Cugtorner Measuremert & Regulatar (MER) slalions.

In accondance with existing gas standards. the curent location far a controk line tap is above
grade on the outlet leg of the regulater satting downslream of the outlet valve. Aboveground
control lines consist of stalnlass steal tubling (typically 38" or ¥ diameter) and sxtand from tha
contro] lina tap io a pod on the regulator body, However, on certain Installations some cantrol
line t=ps are located further downsiream on the buried owtlet piping based onthe regulator
manufaciurer's ecommendations, smoeother operation of the regulator, of pravious control line
installation standards or practices. Control fines that axtend 1o a below grade connection,
nermally a Conlinental or Musller punch tes, transition above grade from stainless steel 1ubing
to coatad 1-inch stael pips as required by our design standards.

Cirnare 4 ip A arhanatie dessaens alosidas o csmel abae aedinm wills annbeal linon sidnedice kalaw



T e s

General EXcavation Requirements
Raquired state law excavalion practices shall be Tollowed, suth & vacuum excavetion

{preferred method) or hand digoing (if vacuum axcavalion in nol reascnably available)
within the tolerance zone of a marked (er knoun) facitity,

City Gate/Town Border’POD Stations or District Plant Requlator Stations

Pre-excavation mestings with the plant/dlstribution or confract crew and M&R persannel
shall be conducted far Campany planned excavations within the foolprint of 2 Clly
Gate/Town BordeniPOD Station or a Districl Plan Regulatar Station andfor within 25 fost
of a statian building or fence, Available as-built staton drawings and/or skeetical
bhuaprints shall be reviewed for kcations of burled condults, contral lines, andfor odorant
lines. Known buried control lines. alackric and sammunication lines, and oderant lines
shall be locatad prior to excavation.

As @ result of the near miss thal occurred and what could have happened, any Company
excavations within tha footprinl of a City Gate/Town BordenPOD Station or a District
Plant Ragulater Siation andeor within 25 feet of a station building or fanca shall only
procaad with M&R personnel standing by throughout the axcavation, unless all coatrol
lines, ather communications and sleciric lines cilllical to the aperatians of ihe station, and
odorant lines, are verified 1o be Iscatad completely sbave ground.

Customer M&R Stations

Any Company excavations within 25 lest of & Customer M&R Stebion with conlrol line(s),
other communizations andfer slectric ines(s) crical to the operalions of Iha statian, or
burled oderant Ines, shall only proceed afier a consultation with MAR personnal. The
MAR personne| shell stand by Throughout the axcavaiion if there |s a risk of damaging &
contral line, other communications or electrie lines anbeal lo the opsration of the station,
o1 @ buried cdorant line.

Next Stape [Leadershlp Actions)

NiSouroe Leadership will determine iha faasiblity of uther Desnage Prevention opportunilies ta
idertify situations whera 3 party axcavatars are digging within 25 feet of a City Gate/Tawn
Border/POD Station ar District Plari Regulstor Station, so that excavabons planned near inese
Gompany facllibes require consultations and/cr on-gile monitoring
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Other Communleations and Electric Lines Critical to the Opemtions of Regulatara

Cither lines if demaged, such &s telemetry sensing lines and electric lines lo squipment al tha
Clty Gate/Town Eorder/POD, District Plant Regulatar or Custormer AR station, may also result
in pressure monitoring and confrol issuss, which may laad 1o a catastrophlc event,
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In Massachusetts, it is common 1o have closed lvoped systems, where the remote berminal unit
(RTU) iz continuously reading and contraling prassura &l a yalve that is axting as a regulator.
The cables providing the sighals to and frem the RTU often run below ground through conduits
within 1he exishng foalprint of the stalian, and if the cables or pressura sensing taps are
damaged, Ihis may result in pressure moniloring and control issuas, which may lead to a
catastrophic event

Buried Qdorant Lines

Qccasionally. buried odorant lines, which transport edorant from an ogenger b an Injection point
mito the downstream piping system, axist within the faatprint of & City GateTown Border/POD
Statlan. If an oderant line is damaged causing an odorant spill, the clesn-up and impact on tha
public may be eostly, Although adorizerss are typically located at City GatelTown Border/POD
Etabans, buried odorant lines may also exist at odorizars located at athar sitas, sush as District
Regulator Stations or Customer M&R Stations.
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