Blanch Response to NRC 11-6-15

Paul M. Blanch
Energy Consultant
14 December 2015
Mr. Christopher Miller
Director Division of License Renewal
Office of Nuclear Reactor Regulation
USNRC
Washington, DC 20001
Dear Mr. Miller:
Below is my response to your letter to me dated November 6, 2015. For simplicity and
efficiency reasons I have reproduced your letter (with some OCR errors), along with my
comments and questions following specific paragraphs.
I wish to thank the NRC Staff for its efforts and acknowledge that some of my issues have
been clarified while others remain unresolved. The issues in the letter that have been
confirmed are:
•

The NRC clearly acknowledges the fact that the buried gas lines have never been
analyzed for a leak or explosion, therefore the plants are operating in an unanalyzed
condition.

•

The control room and the vital switchgear room remain unprotected in the event of
natural gas leak that results in explosions or explosive concentrations of methane in
these areas.

•

The NRC has no procedures to assure the quality of its calculations.

•

Entergy/NRC have not verified the potential flammable content of the fuel oil tanks.

•

Entergy and all first responders have no procedures in place to respond to a gas
explosion or leak. Entergy has no procedures for notifying Spectra in the event of a
leak or rupture.

•

There are no procedures in place to address “Emergency Preparedness” as required
by 49 CFR 192.615 and other requirements of Part 192.

•

The NRC has not conducted any signed or dated calculation supporting the
Chairman’s and the Staff’s claims of confirmatory, independent, or bounding
calculations is spite of numerous FOIA requests from four different persons.
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•

The NRC has made no attempts to verify with Entergy, Spectra or with FERC that the
design, construction and operation are in compliance with the DOT regulations
specified in 49 CFR 192.

•

The NRC has not initiated any investigation of alleged material false statements by
Entergy.

Please acknowledge your agreement with the above conclusions from your response.
In addition to those questions identified in my comments to your letter, the following issues
regarding the new and existing gas transmission lines are of major concern because they
impact the safety of more than 20 million residents within 50 miles of Indian Point.
At the December 7, 2015 elected officials’ meeting with Chairman Burns and in other
communications, the NRC continues to claim that its many engineers have analyzed the risk
of siting the pipeline at Indian Point and have determined it is safe and therefore an
independent risk assessment by a pipeline expert such as Mr. Kuprewicz is not necessary.
Yet, Rao Tammara, the NRC engineer who conducted the confirmatory analysis knew so
little about pipeline rupture dynamics that he stated to me that he did not even question the
3 minute closure time and also that he was not familiar with the NRC regulations for
operating plants as this was the responsibility of NRR. Further, the NRC engineer who
conducted the peer review, Mr. Hollcraft, stated in writing, “I’m not a risk engineer, so I
cannot definitely say whether their PRA methodology is in keeping with regulatory
guidance and is acceptable for this 50.59 evaluation.” Moreover, Mr. Hollcraft knew so little
about gas pipeline dynamics that the evaluation was for an LNG (liquefied natural gas)
pipeline rather than a gas pipeline. The two have very different rupture dynamics.
The NRC Chairman and Staff continue to claim to have conducted an independent,
bounding, peer-reviewed, analysis, yet the NRC is unable to provide any signed or dated
analysis as requested under FOIA. The following diagrams were what the NRC provided in
its FOIA response to my request for the calculations that the NRC used to determine the
safety of the siting of the AIM pipeline at Indian Point:
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Examples of partial content of NRC’s “Analysis”
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While the NRC continues to claim that the NRC’s engineers have adequately analyzed the risk and
refers to the quantitative details of the NRC's "independent confirmatory analysis,” your letter
answering the 39 questions also says, "review and approval of the proposed pipeline … overreaches
our regulatory authority”, "the NRC does not perform safety-related calculations", "the NRC's role is
limited to ensuring the safe operations of Indian Point” and that the licensee performed a “site hazards
analysis.” It mentions other regulatory agencies, but none have conducted a safety analysis of the
siting of the pipeline alongside Indian Point. A valid assessment of the risk of co-locating the pipeline
at Indian Point has not been conducted.
Now that the NRC knows that its confirmatory analysis and peer-reviewed analysis are based on false
information and defy the basic laws of thermodynamics, are inconsistent with federal regulations, are
based on a modeling system that is prohibited for a pipeline rupture in this configuration, and that the
NRC does not have the expertise to properly evaluate the consequences of a pipeline rupture of a 42”
diameter, high-pressure pipeline at this location, that puts in jeopardy the lives of 20 million people
and the economy of the U.S., the NRC refuses to rescind its prior statement to FERC that the siting of
the pipeline alongside Indian Point is safe even though it is aware that FERC’s approval was based on
the NRC confirmation that it is safe.
Furthermore, initial safety studies of the buried pipelines were based on the existence of automatic
gas isolation valves. These valves have been removed, yet their removal was not analyzed or
documented. The Indian Point Safety Study of 1982, conducted after the removal of the valves,
assumed they were operational. Numerous NRC statements including the NRC’s letter of November 6,
2015 confirm that the safety of the system that no longer has shut off valves has not been evaluated.
An example of an area of risk that the NRC totally ignored and is required by 10 CFR 50 Appendix A
and numerous Regulatory Guides is Control Room Habitability. These regulations require an
assessment and protection against of toxic or explosive gas in the control room. The NRC has ignored
this problem since initial plant licensing. The control room has a direct path to the outside
environment and no protection against natural gas ingress. Should a gas leak occur, natural gas may
migrate into the control room and other buildings, exploding with no detection or isolation that may
disable the entire control room staff.
Based on my calculations from RG 1.91 and the gas release rate provided by the NRC, the damaging
blast radius exceeds 8000 feet which is consistent with similar calculations reviewed and approved by
the NRC for Turkey Point, Plant Vogel, Calvert Cliffs, Fort Saint Vrain and the proposed uranium
enrichment facility in Eunice, New Mexico. Furthermore, using the NRC-supplied data, the TNT
equivalent of a rupture in the first 4 minutes would be equivalent to the atomic bombs dropped on
Hiroshima. If the NRC prohibits a propane grill within a nuclear facility, how can it allow a pipeline?
We have been discussing these issues since October 2010 at the expense of many NRC man-hours, taxpayer dollars and our time with little or no progress. I believe it is now time to openly discuss these
differences in a professional meeting with all involved parties. Mr. Kuprewicz, elected officials,
impacted residents and myself are more than willing to openly discuss these differences with the NRC.
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If the NRC is unwilling to have an open professional dialog with us in a meeting then the only
alternative is to order Entergy to perform a Risk Assessment as outlined in Attachment 1.
My comments and questions are in bold italics in the enclosed section titled “Comments and
Questions.”
I also include OSHA’s Recommendations for Process Safety Management within Attachment 1 and a
letter to Assemblywoman Galef from Richard Kuprewicz, (Attachment 2) a world-renowned gas safety
expert.
The gas lines and their close proximity to the plants also present major Homeland Security concerns
that have not been addressed and it would be inappropriate to discuss in public communication. I
would appreciate a meeting with the NRC and Homeland Security to discuss specific concerns and
potential vulnerabilities.
I look forward to your response with an agreement to conduct a professional meeting between the
NRC and those most impacted by the installation of the new gas transmission line and the existing
lines, or a firm commitment to sanction an independent risk assessment as outlined in Attachment 2.
Sincerely,
Paul M. Blanch
135 Hyde Rd.
West Hartford, CT 06117
860-922-3119
Enclosure: Blanch Comments and Questions on NRC Letter of 11/6/2015
Attachment 1: What is an Independent Risk Assessment
Attachment 2: Richard Kuprewicz 10/12/15 Letter to Assemblywoman Galef
Cc:
Assemblywoman Galef
Assemblyman Buchwald
Congresswoman Lowey
Congressman Engel
Senator Schumer
Senator Gillibrand
Senator Markey
Ms. Cheryl McCrary, NRC Director of Office of Investigations
Mr. Hubert Bell, NRC Inspector General
Mr. Brian Holian, NRC Director of Nuclear Security
Mr. Norman Bay, FERC Chairman
Mr. Fred Dacimo, VP Entergy Indian Point
NRC Senior Resident Inspector Indian Point
Mr. Douglas Pickett NRC
Mr. Arthur Burritt NRC
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Mr. William Dean, Director NRR
Mr. David Dorman NRC Region 1 Administrator
Mr. Victor McCree, NRC EDO
Ms. Lisamarie Jarriel, NRC Agency Allegations Advisor
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UNITED STATES NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001
November 6, 2015
Mr. Paul Blanch
135 Hyde Rd.
West Hartford, CT 06117
Dear Mr. Blanch:
I am responding to concerns you have raised concerning Spectra Energy's proposed
42-inch diameter natural gas pipeline that is planned to cross the owner-controlled
property at the Indian Point Nuclear Generating Unit Nos. 2 and 3.
On October 15, 2014, you submitted a petition (Agencywide Documents Access and
Management System (ADAMS) Accession No. ML 14294A751), pursuant to Title
10 Code of Federal Regulations (10 CFR) Section 2.206, requesting enforcement
action against Entergy Nuclear Operations, Inc., the licensee for Indian Point
Nuclear Generating Unit Nos. 2 and 3. You stated that the 10 CFR 50.59 site
hazards analysis, prepared by the licensee to determine the safety impact on the
Indian Point plant due to the proposed pipeline, is inadequate and incomplete. You
requested that the Nuclear Regulatory Commission (NRC) issue violations of 10
CFR 50.9, "Completeness and accuracy of information," 10 CFR 50.59, "Changes,
tests, and experiments," and 10 CFR 50, Appendix B, "Quality Assurance Criteria
for Nuclear Power Plants and Fuel Reprocessing Plants." You also requested that the
NRC issue a Demand for Information seeking, among other items, that Entergy
provide the results of a new and realistic risk/hazard analysis.
In addition, by letter dated July 27, 2015, (ADAMS Accession No. ML
15251A050), you provided 39 follow-up questions resulting from your presentation
before the Petition Review Board (PRB) on July 15, 2015 (see transcript at ADAMS
Accession No. ML 15216A047). During that presentation, the PRB agreed to
respond, in writing, to all of your follow-up questions.
Several of your submittals request NRC involvement that overreaches our regulatory
authority. This includes NRC review and approval of the proposed pipeline along
with the imposition of NRC requirements. Examples include requests to treat the
pipeline, valves, control systems, and construction as safety-related and to require
that they meet all NRC regulations including quality assurance, redundancy,
environmental qualification, and inservice inspections. The NRC's role is limited to
ensuring the safe operations of Indian Point Nuclear Generating Unit Nos. 2 and 3.
Other Federal government agencies involved in the proposed Spectra Energy gas
pipeline expansion include: (1) the Federal Energy Regulatory Commission (FERC),
which is responsible for evaluating applications for authorization to construct and
1
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operate interstate natural gas pipeline facilities, (2) the Pipeline and Hazardous
Materials Safety Administration of the Department of Transportation, which is
responsible for administering the national regulatory program to ensure the safe
transportation of natural gas, petroleum, and other hazardous materials by pipeline,
(3) the Environmental Protection Agency, which is responsible for protecting human
health and safeguarding the natural environment, (4) the U.S. Army Corps of
Engineers which regulates any work or structures that potentially affect the
navigable capacity of a waterbody, (5) the National Oceanic and Atmospheric
Administration's National Marine Fisheries Service, and (6) the U.S. Fish and
Wildlife Service. In addition, there are multiple State and local government agencies
that also have separate responsibilities. Therefore, many of your requests for NRC
intervention cannot be granted by the NRC because they are outside of the
regulatory authority of the NRC.

While this may be true that the NRC has no direct authority over
other agencies to oversee or impose NRC requirements, its
does have the obligation to the public and assure nuclear plant
safety from potential external hazards. This is clearly
articulated in 10 CFR 100 and other regulations. In this case, if
the NRC believed there was a risk and that the licensee
provided false information, the NRC had the authority to
withhold its approval provided to FERC on November 7, 2014.
The switchyard and the transmission lines are outside the
NRC’s "regulatory authority" yet they still impose strict
requirement of these systems. The weather and climate are also
outside the NRC control yet the NRC has requirements based
upon weather conditions such as hurricanes, tornadoes and
flooding. The NRC has exerted control over chemicals in the
vicinity and issued requirements controlling the impact of these
chemicals on nuclear facilities. See LES study on the fuel
fabrication facility in New Mexico and the Information Notice on
Fort Saint Vrain in Colorado. The issuance of RG 1.78 and RG
1.91 clearly state the plants must be protected against outside
forces and/or delegate this responsibility to other agencies
without some type of agreement or MOU.
The State of Maryland and the NRC required a detailed analysis
of the LNG plant in the vicinity of the Calvert Cliff plants.
The NRC has the ability to require the licensee to require subcontractors to
meet certain safety and Quality Assurance requirements (10 CFR 50 Appendix
B), especially given that these gas lines are located on the licensee’s property. It
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is not that the NRC doesn’t have the authority, more that it is not imposing its
requirements.
An example of an area of risk that the NRC totally ignored and is required by
10 CFR 50 Appendix A and numerous Regulatory Guides is Control Room
Habitability. These regulations require an assessment and protection against of
toxic or explosive gas in the control room. The NRC has ignored this problem
since initial plant licensing. 1Should a gas leak occur, natural gas may migrate
into the control room and other buildings, exploding with no detection or
isolation that may disable the entire control room staff.
The NRC has the clear authority to require the licensee to sanction a truly
independent safety and risk assessment but despite many calls for this
assessment with clear evidence of why they are needed, the NRC, continues to
ignore these requests.
Question #1
Why is the NRC ignoring its requirements by not assuring compliance with its
regulations such as 10 CFR 50.72, 10 CFR 100, 10 CFR 50 Appendix A and B,
10 CFR 50.5, 50.9 and Regulatory Guides for the protection of the control room
and personnel?
Question #2
It appears that the NRC cites the other regulatory agencies to infer that one of
them may have done the risk assessment. Does the NRC have a valid risk
assessment of the siting of the pipeline at Indian Point that was performed by
any of those agencies?
P. Blanch -2
Throughout the PRB review of your petition, the supplemental letters, and your
presentations before the PRB, you focused repeated attention on a number of issues. The
PRB would like to summarize its findings on the following items:
Inaccurate and Incomplete 50.59 Site Hazards Analysis
The original petition of October 15, 2014, requested violations of 10 CFR 50.59, 50.9,
and Appendix B to 10 CFR 50 for providing inaccurate and incomplete information in
the 50.59 site hazards analysis. In addition, you requested a Demand for Information
seeking an explanation as to why the previous violations do not also constitute a
violation of 10 CFR 50.5, "Deliberate Misconduct."
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The NRC staff thoroughly reviewed the licensee's 50.59 site hazards analysis and the
results of that review were documented in the Region I inspection report dated November
7, 2014 (ADAMS Accession No. ML 14314A052). As indicated in the inspection report,
the staff determined that Entergy's conclusions involving the potential rupture of the
proposed pipeline poses no threat to the safe operation of the plant or safe shutdown of
the plant, are reasonable and acceptable, and are also comparable with the staff's
independent confirmatory analysis. In addition, staff reviewed the qualifications and
resume of Entergy's contractor who performed the licensee's analysis and determined that
the individual possessed the requisite knowledge, experience, and abilities to conduct the
pipeline hazards analysis and that the analysis had been conducted in accordance with
approved procedures.
Therefore, the NRC staff does not agree with your assertions that the licensee's 50.59
site hazards analysis was inaccurate and incomplete and that the contractor performing
their blast analysis was not qualified to Entergy's Appendix B Quality Assurance
Program. As a result, no enforcement actions will be taken against Entergy.

The NRC personnel, while well qualified to address nuclear
issues, have no documented experience in gas line dynamics. I
alleged in my 10 CFR 2.206 petition that the licensee clearly
violated 10 CFR 50.5 and 50.9 by providing inaccurate, false,
and possibly willful misconduct information to the NRC. The
NRC does not dispute this fact and because the NRC
determined it was not “material” totally ignores my claim of
clear regulatory violations. “No blood, no foul!” The issue the
NRC refuses to investigate reflects upon the trustworthiness of
Entergy and the false information Entergy has provided to the
NRC.
The NRC and the State of Vermont did not ignore the false statements made by
Entergy when they orally stated there were no buried pipes at Vermont Yankee.
The NRC has the clear authority to require the licensee to sanction a truly
independent and transparent safety and risk assessment, but despite many calls
for this assessment, the NRC continues to ignore these requests.
On September 11, 2015 Mr. Pickett and Mr. Beasley assured me the NRC would
investigate the alleged inaccurate information provided to the NRC by Entergy.
Question #3
Why does the NRC Office of Investigation continue to refuse to investigate this
allegation as required by Management Directive 8.8?
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Question #4
What has the NRC found, to date, in its investigation of the alleged inaccurate
information proved to the NRC by Entergy?
Assumed 3 Minute Isolation Valve Closure Time for the Proposed Spectra Pipeline
Based on information included in Spectra Energy's application to FERC, Entergy's site
hazards analysis assumed that remote plant operators located in Houston, TX, would be
able to recognize a pipe rupture from pressure sensors located in the pipeline and take
appropriate actions to close the pipeline isolation valves within 3 minutes of a major
pipe rupture. You characterized this assumption as a material false statement.
Due to concerns regarding the significance of the assumed valve closure time, the NRC
staff performed a bounding sensitivity analysis. The staff's sensitivity analysis consisted
of two cases. First, the staff considered the case when the isolation valves are assumed to
close within the time specified by Spectra Energy (3 minutes). Second, the staff assumed
the release of gas for a full hour with the unbroken end of pipe connected to an infinite
source. The resulting pressure pulse and heat flux values are only marginally different
from one another and, in both cases, showed that equipment relied on to safely shut down
the facility would remain available and operable. Therefore, the staff concluded that
valve closure times do not have a
P. Blanch -3
significant impact on the site hazard analysis, and the licensee's assumption of a 3 minute
valve closure time does not have a material impact on that analysis.

We continue to disagree as to whether the statement about the
isolation time is material or not. We do agree that it is not
realistic. The history of gas line accidents completely
contradicts this false assumption. The NRC does not disagree
that this statement is inaccurate or willful, yet refuses to have
this investigated as required by the NRC’s Management
Directive 8.11.
The bounding analysis is inconsistent with the guidance of RG
1.91.
As Richard Kuprewicz of Accufacts stated regarding the 3minute valve closure case and the second assumption that the
upstream side of the ruptured pipe is connected to an infinite
source of gas for 1 hour,” “This NRC statement is meaningless
and does not permit an independent evaluation that the parties
performing such a potential impact analysis understand the
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extremely high transient rupture gas rates and very high heat
fluxes that can be released on this pipeline system at this site.
For example, a three minute closure time does not indicate how
long the gas has been releasing (at incredibly high rates) out of
a pipeline rupture on this specific system at this location before
valve and, ironically, after valve closure. The NRC assumption
also appears not to consider that gas release even with closed
valves will continue at very high rates for a considerable period
of time. A transient graph of mass release versus time will
indicate a characteristic gas pipeline rupture fingerprint form
that will dispel any attempts to quickly remotely identify, much
less actually trigger, valve closure even for automatic valves.
Such a graph will also reveal the case irrelevancy of a ruptured
pipeline connected to an infinite source of gas for one hour in
the matter of this safety analysis.”
Question #5
Does the NRC plan to investigate the inaccurate information it
is basing its assessment of no increased risk from the pipeline?
Request for an Independent Risk Assessment Including a Transient Risk Analysis
The NRC, an independent regulatory agency, prepared its own independent
confirmatory analysis of the effects on safety related equipment resulting from a
postulated pipeline rupture and the results were comparable to those submitted by the
licensee. For the evaluation of the explosion hazard, the NRC staff used the peak gas
release rate resulting from a pipe rupture to estimate the mass of natural gas that would
be available. This approach predicts more gas released than other approaches like a time
dependent gas release or a release averaged over time.
The conservative, bounding analysis prepared by the NRC staff postulates more severe
results than a transient analysis. A transient analysis averages the release of gas over time
and the release rate would gradually decline. As described above, the NRC analysis
assumed that the maximum release rate was sustained and did not decline in the manner
that a transient analysis would predict. This conservative approach assumes more gas is
available to explode than in a transient analysis, and produces results that bound more
detailed analyses, such as a transient analysis.
Considering that the NRC's independent analysis is conservative and
bounding, the NRC concludes there is no need for another NRC sponsored
independent analysis.
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The Chairman inferred on March 24, 2015 that the NRC only
performed a confirmatory analysis and the above appears to
contradict this by stating the NRC conducted its own “NRC
independent analysis.” The Chairman also stated that RG 1.91
does not address vapor cloud explosions. This is not an
accurate statement as RG 1.91 specifically addresses vapor
clouds.
Question #6
Which of these statements is true?
The NRC Should Withdraw its Findings to the Federal Energy Regulatory Commission
You have requested that the NRC withdraw its findings to FERC that the
proposed pipeline would not present an unacceptable risk to the Indian Point
facility. The staff has performed a thorough review of Entergy's 50.59 site
hazards analysis and has performed its own independent confirmatory
analysis that is in agreement with the licensee's results. The NRC has no basis
to withdraw its previous conclusions to FERC.
Follow-up Questions from the PRB Presentation of July 15, 2015
During your second presentation before the PRB on July 15, 2015, the PRB agreed to
respond to your follow-up questions. Your letter of July 27, 2015, included a list of 39
questions. We have responded to your questions in the enclosure.
In summary, the NRC's role in the proposed natural gas pipeline is limited to its
regulatory authority of ensuring the safe operation of the Indian Point operating facility.
Based on the review of Entergy's 50.59 site hazards analysis and the NRC's
independent calculation results using conservative assumptions and rationale, the staff
has determined that Entergy has appropriately concluded that the proposed pipeline does
not introduce more than minimal additional risk to the Indian Point facility and,
therefore, the change in the external hazards analysis associated with the proposed
pipeline does not require prior NRC review and approval.

Again reference to the “NRC’s independent calculation.”
Question #7
Is a copy of this available? I, and others have filed FOIA
requests for this calculation and received a response the
calculation can’t be located.
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P. Blanch -4
The NRC appreciates your concerns and will continue to evaluate all new information
regarding the existing and proposed natural gas pipelines through the Reactor Oversight
Program.
Sincerely,
Christopher G. Miller, Director Division of
License Renewal Office of Nuclear Reactor
Regulation
Docket Nos.: 50-247 and 50-286
Enclosure As
stated
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PETITIONER QUESTIONS RELATIVE TO
PETITION REVIEW BOARD MEETING OF JULY 15, 2015
INDIAN POINT PROPOSED NATURAL GAS PIPELINE
The petitioner's letter dated July 27, 2015, grouped questions together according to
subject area. Each group of questions was preceded by a preamble. For the purpose of
clarity, the preamble has been italicized followed by each question and the NRC staff's
response.
Freedom of Information Act (FOIAJ Requests
FOIA response #1 (ADAMS Accession No. ML 15061A219 contains a summary and
handwritten calculations that are not signed, dated, approved, reviewed, etc.
Furthermore, an arbitrary and undefined term is added to the equation "Y" that results in
a conclusion that grossly underestimates Potential Impact Radius (PIR), therefore the
risk to the public.
FOIA response #2 (ADAMS Accession No. ML15247A108) contains an email from
David Beaulieu dated April 27, 2015 (ADAMS Accession No. ML 15274A108), which
discusses gas pipeline dynamics. The information in this email directly contradicts the
information provided to FERC by the NRC in its confirmatory analysis used in its
approval of the Spectra Algonquin Incremental Market (AIM) project. This internal
NRC email primarily addresses the operator response times and the amount of gas that
will be released during a rupture. The gas release rate according to this email is close
to one million pounds of gas per minute and likely to continue for hours. The result is
that the NRC contradicts its own guidance (Regulatory Guide 1.91) for measuring (PIR)
and clearly contradicts both the Entergy and the NRC analysis.
We now know from the NRC email of April 27, 2015 that the volume of gas and the
amount of time it would take to terminate the gas flow totally undermine the public
confidence that Entergy and the NRC are properly operating and regulating the plant.
Moreover, because the blast radius, heat flux and vapor clouds effects are very likely
underestimated. A long term Station Blackout (SBO) may result. Additionally we are
now aware that the fuel oil tanks likely contain flammable material that has not been
considered in any analysis.
The ramifications of these undocumented calculations and alleged material false
statements are so grave that the NRC must rescind its approval of the pipeline because
FERC based its approval of the Spectra AIM project on the alleged material false
statements made to the NRC by Entergy in its analysis dated August 21, 2014 until a
truly independent risk analysis is conducted.
The NRC provided its final analysis and approval to FERG in its inspection report dated
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November 7, 2007. The NRC personnel participating in this inspection have no
documented experience in gas line accidents. In fact, the NRC's primary contributor, Mr.
Tammara, has no documented experience in gas rupture dynamics or experience with
other events such as the San Bruno and other major gas line catastrophes and was not a
member of the team conducting the inspection.
Mr. Richard Kuprewicz, a nationally recognized pipeline expert, and others have
requested that the NRC endorse an independent, transparent, thorough risk assessment
by recognized experts. The public and elected officials, including Senators Charles
Schumer and Kirsten Gillibrand and Congresswoman Nita Lowey have also made this
request, yet the NRC continues to stand by its confirmatory analysis of November 7,
2014 and refuses any consideration of any independent risk analysis by experts with
documented credentials.
After the second presentation to the Petition Review Board, Mr. Richard Kuprewicz
wrote to NY Assemblywoman Sandy Galef with a suggested plan for a transient risk
analysis "that incorporates the true transient nature of a pipeline rupture capturing the
extremely high change in gas rate release with time that reflects the tremendous extremes
of a gas transmission pipeline rupture, especially on a 42-inch high pressure pipeline."
Mr. Kuprewicz's plan could form the basis for the portion of the independent risk
assessment.
Entergy, in its 10 CFR 50. 59 analysis, stated that a rupture of the existing buried gas
pipeline due to sabotage was not considered in the 2008 risk study conducted by Mr.
David Allen that evaluated the potential terrorist threat to the exposed portions of the
existing gas lines. Mr. Art Burritt of the NRC confirmed that failure of the existing gas
pipeline may impact safety related Structures, Systems and Components (SSCs) at Indian
Point located within 400 feet of these SSCs. This is an unanalyzed condition that requires
immediate NRC attention. 10 CFR 50. 72 requires reporting of this potential event within
8 hours, yet the NRC has not taken any visible actions to address this issue after more
than four weeks while the plants continue to operate in an unanalyzed condition.
Questions
1. Please identify the missing information in FOIA document 1, including the date,
author, approval chain, reviewers and the NRC's procedure for conducting safety
related calculations.
Response
The NRC continues to withhold certain information in FOIA document 1 due to
its security sensitive nature. The qualifications of the individual who performed
the calculation are described in NRC Inspection Report 05000247/2014004 and
05000286/2014004 dated November 7, 2014(ML14314A052). The calculation
in FOIA document 1 was performed to support the above inspection and
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received an independent peer review within the NRC.
The NRC does not perform "safety-related calculations." Therefore, the NRC staff does
not have specific procedures for performing calculations used to support inspections or to
perform confirmatory analysis. The term, "safety related calculations" implies formal
calculations performed by licensees for the design of NRC regulated facilities. Safetyrelated calculations by licensees must be performed in accordance with approved plant
procedures and associated quality control. Calculations performed by the staff do not
require the same level of documentation and are performed as needed to support
independent confirmatory analysis.

As clearly stated in your letter above , “Based on the review of
Entergy's 50.59 site hazards analysis and the NRC's
independent calculation” and in your answer to question 12
below and stated elsewhere, the NRC did conduct an
independent calculation that impacts the safety of Indian Point.
The NRC here claims it withheld information related to the
names, dates, approval, etc. The FOIA response did not identify
this information as being withheld.
Additionally, a document received on December 2, 2015, 20160098, from the NRC in response to another FOIA request,
includes the “peer-review” of the NRC’s “confirmatory
analysis.” This peer-review was conducted by Mr. Hollcroft and
it mistakenly refers to an LNG pipeline. The Spectra AIM
pipeline is a natural gas pipeline and not a liquefied natural gas
pipeline. Therefore, this analysis must be negated.
Further, when looking at the mitigation of the pipeline segment
near Indian Point, Mr. Hollcraft states, “I am not a risk engineer
so I cannot definitely say whether their PRA methodology is in
keeping with regulatory guidance and is acceptable for this
50.59 evauation.”
The NRC’s supposedly independent “peer-reviewed
confirmatory analysis” must be negated because the persons
performing and verifying this analysis do not possess the
proper skill set to evaluate the consequences of a natural gas
pipeline rupture.
Question #8
Why would the NRC withhold the date, author, signature, by
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claiming this information is of a “security sensitive nature.
(ML15331A342)
Question #9
Specifically which individual or committee in the NRC
determined that having someone who states “I am not a risk
engineer so I cannot definitely say whether their PRA
methodology is in keeping with regulatory guidance and is
acceptable for this 50.59 evaluation.” should be responsible for
the peer-review of this critical situation that can impact the lives
of 20 million people and the economy of the U.S,?

2. In FOIA document 1, the NRC in its risk calculation modifies
equation #1 of RG 1.91 by inserting an undefined term "Y". What is
this undefined term and why was it used? Its impact may be
significant.
Response
NRC Regulatory Guide (RG) 1.91, "Evaluations of Explosions Postulated to Occur at
Nearby Facilities and on Transportation Routes Near Nuclear Power Plants,"
describes methods that the NRC staff finds acceptable for evaluating postulated
explosions at nearby facilities and transportation routes. The NRC did not modify any
of the equations in RG 1.91 as part of its confirmatory analysis.
Equations (3) and (4) of RG 1.91 explains how TNT equivalent, WTNT, is
determined and how equation (1) is used to determine the maximum distance from
an explosion where an overpressure of 1.0 psi [pounds per square inch] is
predicted to exist. Specifically:
RG
1.91
Equation (3)
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The yield factor, a, included in Equation (3) is designated as "Y" in the NRC
confirmatory calculation found in FOIA document 1 (ADAMS Accession No. ML
15061A219). This is consistent with the methodology of RG 1.91 without any
modifications to equation (3). Table 1 of RG 1.91 provides suggested yield factors
and, for methane, 5% (0.05) is used.

Table 1 of RG 1.91 lists three different yield factors ranging
from 5% to 15%. The NRC calculation provides no justification
for the use of 5%, in fact recommends using the most
conservative value of 15%. Plant Vogel calculated a TNT
equivalent of 56,165 pounds of TNT with a blast radius of 1723
feet. (ML071800270). Using the NRC numbers of 376,000
kg/minute of gas release, my calculations estimate a blast
radius exceeding 4000 feet, yet according to the NRC, the
predicted blast radius for the 42” diameter AIM pipeline is less
than 1200 feet. Turkey Point is another example of a calculated
blast radius of 3097 feet with less than 10 times the TNT
equivalent.
Question #10
13

Enclosure
Comments and Questions on
NRC Letter of 11/6/2015
I am willing to meet with the NRC and discuss our different
results from the same equation. Would the NRC be willing to
have a public meeting to discuss?
3. Please provide the specific qualifications of the personnel
conducting the inspection that provided the basis for the approval
of the AIM project to FERC on November 7, 2014.
Response
NRC Inspection Report 05000247/2014004 and 05000286/2014004 dated November
7, 2014 (ADAMS Accession No. ML 14314A052), identifies the inspectors who
performed the inspection. All NRC inspectors must complete a rigorous qualification
program that demonstrates that they possess the knowledge and skills necessary to
effectively perform regulatory activities in their position. The knowledge and skills
can be obtained through previous experience, formal training, study activities, and onthe-job training activities. Upon completion of the qualification program, the
employee must pass an oral qualification board to confirm that the individual can
integrate and apply agency, office, and position-specific competencies to actual
situations. Inspector qualifications are continually maintained and enhanced through
post-qualification and refresher training to ensure that the NRC has the skills needed
to fulfill its mission.

This statement by the NRC is accurate and the NRC inspectors
conducting the inspection, used as the basis for the approval of
the entire AIM project, had no experience with design,
construction, operation, or gas line rupture dynamics. Mr.
Hollcroft himself stated that he is “not a risk engineer” and
“cannot say whether the PRA methodology is in keeping with
regulator guidance and is acceptable for this 50.59 evaluation.”
The lives of 20 million people are at stake and the NRC’s
personnel do not possess the field experience to accurately
assess the consequences of a gas pipeline rupture at this
sensitive location.
Question #11
I have reviewed the qualifications of the personnel conducting
the inspection. Do any of these persons have the necessary
qualifications or experience with risk analysis for gas line
malfunctions?
4. In FOIA document 2 (ADAMS Accession No. ML 15247A108), the NRC
14
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stated that the PIR [potential impact radius] would not be significantly
impacted should the gas release continue for one hour instead of 3 minutes.
Equation #1 of Regulatory Guide 1.91, that calculates the blast radius,
directly contradicts this statement and predicts the PIR will be increased by
a factor of 2.71 with a new PIR of about 3000 feet. How can the NRC
ignore its own primary guidance?
Response
The NRC has not ignored its own primary guidance. Equation (1) of Regulatory
Guide 1.91
states:
1/3

Rmin=Z * W
Where

Rmin = distance from explosion where pressure equals 1 psi Z
=conversion factor (a constant) W = equivalent tons of TNT

The NRC used the ALOHA code to determine the equivalent tons, W, to use in
Equation (1) above. The ALOHA code recognizes that the bulk of the gas released
would dissipate due to turbulence and buoyancy and would not be available for an
explosion. Predicting an increase of the PIR by a factor of 2.71 is a misapplication of
Equation (1) of RG 1.91. This misapplication increases W by a factor of 20 to
account for a full hour release rather than 3 minutes. The factor of 2.71 is obtained by
taking the cube root of 20. This approach is not realistic, ignores the buoyancy of
natural gas and dissipation from turbulence, and assumes that natural gas will
accumulate for a full hour and remain available for an explosion.

The Chairman clearly stated to Congresswoman Lowey on
March 24, 2015 that ALOHA was only used to estimate the
amount of gas released from a rupture. This number is 376,000
kg/min of natural gas or many tons equivalent of TNT.
If one reviews RG 1.91, used specifically for vapor cloud
distance, there is no mention or discussion of “buoyancy.”
Based on my calculations from RG 1.91 and the gas release rate
provided by the NRC, the damaging blast radius exceeds 8000
feet which is consistent with similar calculations reviewed and
approved by the NRC for Turkey Point, Plant Vogel, Calvert
Cliffs, Fort Saint Vrain and the proposed uranium enrichment
facility in Eunice, New Mexico.
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Question #12
Please explain why there are different results between the
above facilities and the results for Indian Point. A calculation
supplied under FOIA performed by Mr. Tammara uses ALOHA
to predict the blast radius and assumes the wind direction from
the East. This is away from the plant rather than the required
conservative assumption. Was ALOHA or RG 1.91 used to
calculate the blast radius?
See ALOHA output results below.

5. Will the NRC agree to an independent risk assessment prior to allowing any
further construction on the project and any further disturbance to land? The
composition of the team conducting the independent risk assessment must
include nuclear and gas experts and there must be representation of
stakeholders, including the public and impacted residents, as well as local,
state and federal elected officials. The NRC may elect to be a part of this risk
analysis team.
16
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Response
The NRC does not have the authority to allow or reject the construction of this
project. The NRC's role was, and is, to ensure that the licensee of the Indian Point
facility adequately assessed the safety implications of the proposed pipeline at the
nuclear site, as well as to determine if the licensee's analysis met the NRC's
requirements regarding plant changes. The NRC found that the licensee adequately
addressed the safety implications and that the proposed pipeline poses no threat to the
safe shutdown of the facility. That having been said, the NRC, an independent
government agency, performed its own independent confirmatory analysis of a
potential rupture of the proposed natural gas pipeline and whether it would affect the
safe operation of Indian Point. The analysis was conservative and bounding. The
results of the NRC's analysis were similar to that obtained by Entergy's contractor,
The Risk Research Group, Inc., and confirmed that a breach of the proposed natural
gas pipeline will not prevent an orderly safe shutdown of the Indian Point facility.
The staff does not believe that additional analyses of the proposed pipeline are
necessary.

The very first line of this statement “The NRC does not have the
authority to allow or reject the construction of this project” is a
misleading play on words. . According to a FOIA from FERC, it
approved the project based solely on the approval provided to
FERC in the NRC’s inspection report of November 7, 2014.
Mr. Kuprewicz and I strongly disagree with the NRC findings
and would welcome an open discussion to discuss our
differences of opinions.
Question #13
The NRC does have the authority to require Entergy to provide
assurance of public safety and impose requirements on
vendors working on Entergy property. Shortly after 9/11 the
NRC imposed requirements for all nuclear plants to maintain a
“stand-off” distance from the plants and waterways. Why did
the NRC have this authority at that time and not now?
6. When will the NRC conduct a thorough safety analysis of the existing 63year old buried pipeline, which by Mr. Burritt's own admission, this
failure is likely to impact vital structures without any documented
analysis?
Response
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The NRC and its predecessor, the Atomic Energy Commission (AEC), have
conducted a thorough safety analysis of the existing natural gas pipelines multiple
times. Each time, the NRC or AEC staff concluded that the failure of the existing
gas pipelines will not impair the safe operation or shutdown of the Indian Point
facility.

FOIA requests have been filed for this information and at this
time, responses have not been received. During the early
stages of operation the automatic closure valves were removed
without any analysis.
Question #14
I have reviewed all of these analyses and most cited automatic
gas isolation valves. The valves and their removal were not
analyzed or documented. The 1982 Indian Point Safety Study
was conducted after these valves were removed, yet assumed
they were operational. Why are the two buried gas lines, in
close proximity to the control room, ignored in every one of
these studies?
Among the many analyses documented are the AEC's Safety Evaluation Report,
issued on September 21, 1973 (ADAMS Accession No. ML072260465), which
stated on p. 2-4 that: "Two natural gas lines cross the Hudson River and pass about
620 feet from the Indian Point 3 containment structure. Based on previous staff
reviews, failures of these gas lines will not impair the safe operation of Indian Point
3." The previous staff reviews were the NRC's review of the Preliminary Safety
Analysis Report, submitted by Consolidated Edison on August 30, 1968
(ML093480204).

This may be an accurate statement however it appears to be
intentionally misleading. We agree that a gas line explosion
would not impact the function of the containment, however,
most vital structure are located closer than 620 feet. For
example, from publically available detailed site layout drawings,
it can be seen that the control room is less than 400 feet from
the gas line. The control room has a direct path to the outside
environment and no protection against natural gas ingress.
Again, I believe this to be a violation of NRC Regulations and
guidance. Both of the above studies assumed the closure of the
automatic isolation valves that are no longer present.
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Question #15
Why would these cited studies ignore vital structures located
closer than 620 feet?
Question #16
Were these valves removed with a license amendment or a
50.59 analysis? Please provide a copy of Entergy’s analysis
removing this vital safety feature or advise if I need to file a
FOIA request for this information.
Question #17
How can the NRC believe that the plant is safe from a rupture of
the existing pipelines if the valves have been removed?
On December 6, 1995 (ADAMS Accession No. ML 11227A100), the licensee
submitted the Individual Plant Examination of External Events (IPEEE) report for
Indian Point. In this report, the licensee first evaluated any susceptibility to damage
from seismic events. Based on a hazard analysis, the licensee concluded that the
probability of occurrence was low enough that the pipelines could be screened out as
a seismic vulnerability. The licensee next considered pipeline failures from other
causes, such as an inadvertent overpressure condition. Although the licensee
concluded there is a small probability that conditions could exist that would cause
damage to Indian Point Unit 3, it screened this scenario out from further
consideration based on the low probability of the scenario. The NRC's staff
evaluation report of the Indian Point Unit 3 IPEEE did not identify any deficiencies
with this approach.

Good answer, however I did not question the response of the
gas lines to any seismic event.
Question #18
Why did the IPEEE ignore the buried gas pipelines?
In April 2003, NRC staff undertook a review of the possible
consequences of a rupture of a pipeline, independent of the
probability of a pipeline failure. The staff concluded that for a
large rupture and resulting fire, safety-related structures would
not be significantly affected. With respect to potential fires, the
effects are limited to possible ignition of flammable materials
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such as wood, as well as injury of exposed on-site personnel
(principally skin burns). For the one scenario that might
damage safety-related structures (the explosion of a large
unconfined vapor cloud), the staff concluded that the factors
needed to achieve an explosion creating sizeable
overpressures make the probability for occurrence very low.
In 2008, the licensee contracted another evaluation of the pipelines. In an evaluation
dated August 14, 2008, the contractor evaluated three scenarios based on a
simultaneous rupture of both pipelines; a jet fire, a vapor cloud flash fire, and a large
vapor cloud explosion. The NRC reviewed this analysis and concluded that failures of
these gas pipelines will not impair the safe shutdown of Indian Point.

According to Mr. Art Burritt, these studies did not consider a
potential leak or rupture of the existing 63 year old buried
pipelines running adjacent to the vital structures but only
considered malicious actions of the exposed pipelines located
800 feet from Unit 3.
Question #19
Why didn’t these studies consider a potential leak or rupture of
the existing 63 year old buried pipelines adjacent to the vital
structures?
Pipeline Integrity
The NRC Petition Review Board stated in a letter dated April 28, 2015 to me:
(ADAMS Accession No. ML 15124A027)." The pipeline isolation valves are
constructed under criteria developed by the U.S. Department of Transportation
(DOT). Therefore, the petitioner's concerns regarding the safety class of the
isolation valves should be directed to DOT." The NRC has no authority to
delegate nuclear safety to the DOT. The operations, integrity, and inspections
of these valves are partially designed "to prevent or mitigate the consequences
of accidents which could result in potential offsite exposures" to the
environment and are therefore safety related. See 10 GFR
50.2 below.
10 CFR 50.2 Definitions
Safety-related structures, systems and components means those structures, systems
and components that are relied upon to remain functional during and following
design basis events to assure:
(1) The integrity of the reactor coolant pressure boundary

20

Enclosure
Comments and Questions on
NRC Letter of 11/6/2015
(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;
or
(3) The capability to prevent or mitigate the consequences of accidents which could
result in potential offsite exposures comparable to the applicable guideline exposures set
forth in§ 50.34(a}(1} or§ 100.11 of this chapter, as applicable.
Questions:
7. How will the NRC assure nuclear safety and impose NRC Regulations on the design
and construction of the proposed AIM project?
8. How will the NRC assure that the valves, piping, control systems and leak detection
systems and other vital components meet the following NRC Regulations:

•
•
•

Quality Assurance Redundancy Environmental Qualification I n-Service-1
inspections
ASME codes
Technical Specifications Emergency response Operator training
Other NRC Regulations for safety related components

Response to Questions 7 and 8
The NRC does not have the regulatory authority to impose its requirements on natural
gas pipelines. A complex interstate natural gas pipeline expansion such as this
requires the involvement of a number of Federal and State government agencies all
having their distinct responsibilities. Other Federal government agencies involved in
the proposed Spectra Energy gas pipeline expansion include: (1) the Federal Energy
Regulatory Commission, which is responsible for evaluating applications for
authorization to construct and operate interstate natural gas pipeline facilities, (2) the
Pipeline and Hazardous Materials Safety Administration of the Department of
Transportation, which is responsible for administering the national regulatory
program to ensure the safe transportation of natural gas, petroleum, and other
hazardous materials by pipeline, (3) the Environmental Protection Agency, which is
responsible for protecting human health and safeguarding the natural environment,
(4) the
U.S. Army Corps of Engineers, which regulates any work or structures that
potentially affect the navigable capacity of a waterbody, (5) the National Oceanic
and Atmospheric Administration's National Marine Fisheries Service, and (6) the
U.S. Fish and Wildlife Service. The design and construction of the proposed pipeline
will be performed in accordance with the applicable regulations found in Title 49 of
the Code of Federal Regulations administered by the Pipeline and Hazardous
Materials Safety Administration within the Department of Transportation.
Therefore, the NRC will not perform a review of the proposed pipeline, and there
will be no attempt to impose NRC regulations on the design and construction of the
pipeline.
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The NRC's role with respect to the proposed pipeline is limited to ensuring the safe
operation of the Indian Point facility. In this regard, NRC regulations required the
licensee to perform a site hazards analysis to determine the safety impact of the
proposed pipeline. Entergy performed this analysis and submitted it for public
inspection on August 21, 2014 (ADAMS Accession No. ML 14253A339). The
Entergy analysis concluded, and the NRC independently confirmed, that the proposed
pipeline will not impair the safe operation or shutdown of the Indian Point facility.

I agree that the NRC has no control over the actions and
authority of other Federal and State agencies however, the NRC
provided approval to FERC for the construction of the AIM
pipeline based on knowingly false information provided to the
NRC by Entergy. At this date, the NRC has not initiated any type
of investigations either by the Office of Investigations or the
Inspector General. The Entergy analysis clearly contains
inaccurate statements; a clear violation of NRC Regulations as
discussed in my 10 CFR 2.206 petition that has been rejected.
Please keep in mind that the mission of the NRC is “Protecting
the Public and the Environment” and not protecting the nuclear
plant licensees.
Question #20
Does the NRC have any plans to initiate the allegations of
inaccurate information as described in my 10 CFR 2.206
petition?
Question #21
Now that the NRC knows that its confirmatory analysis and peer-reviewed
analysis are based on false information and defy the basic laws of
thermodynamics, are inconsistent with federal regulations, are based on a
modeling system that is prohibited for a pipeline rupture in this configuration,
and that the NRC does not have the expertise to properly evaluate the
consequences of a pipeline rupture of a 42” diameter, high-pressure pipeline at
this location, that puts in jeopardy the lives of 20 million people and the
economy of the U.S., why wouldn’t the NRC notify FERC and rescind its prior
statement that the siting of the pipeline alongside Indian Point is safe?
Valve closure time
Entergy, in its analysis, stated the gas flow would be terminated within 3
minutes, should a rupture occur. I believe this to be a material false
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statement.
The Entergy 10 CFR 50.59 safety evaluation confirmatory analysis (EN-L/-101ATT9.1,
Rev.11) states:
The existing pipeline automation and control system, which would be used for the
proposed new 42-inch pipeline near IPEC [Indian Point Energy Center], does not
provide for an automatic isolation of the closest upstream and downstream
mainline valves upon the detection of a pipeline rupture.
The two closest actuated valves are located at milepost 2.61 on the west side of the
Hudson River and at milepost 5.47 just east of IPEC. They would require an
operator to take action to close these valves. The system, however, is monitored 24
hours a day and an alarm would immediately alert the control point operator,
located in Houston, Texas, of an event and isolation would be initiated. This
would result in all of the gas between these valves at the time of closure being able
to vent or burn. The estimated time to respond to the alarm (less than one minute)
and the closure time of the valves (about one minute) was used as the basis for an
assumed closure time of three minutes for the analysis performed in the attached
report."
In the email of April 27, 2015 (FO/A document 2) from David Beaulieu to NRC
staff, including Mr. Douglas Pickett, the premise for the 3-minute timeframe for
remote valve closure was re-evaluated. It concurs with Mr. Kuprewicz's
statement during the first petition review call on January 28, 2015, that a
pressure drop may not be identified right away. The Beaulieu email cites a
report from the Oak Ridge National Laboratory, "The time between a pipeline
break and RCV closure can vary from about 3 minutes for immediate leak or
rupture detection to hours if field confirmation of the break is necessary to
validate the closure decision."
The NRC based its recommendation to FERC on the 3-minute remote closure
time. This NRC internal document is more than sufficient to grant my
petition as it substantiates the submission of information contrary to the
requirements of 10 CFR 50.9.
Mr. Kuprewicz reviewed the FOIA documents in preparation for the PRB call
and wrote an email to me on July 14, 2015 in which he stated:
Rupture will always be a full bore rupture, releasing at both ends of the open pipes as
the fracture mechanics forces throw tons of buried pipe steel out of the ground
yielding very large craters (the location of the rupture at these pressures should be
performed at a site nearest the plant).
The location of the rupture so close to an upstream compressor station will mask
pressure loss indications for quite some time, as mass release
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significantly exceeds the flow rate in the pipeline before rupture. Pressure loss
indication will not be the primary indicator of a pipeline rupture for quite some time.
Right now I believe, very high heat fluxes will be the most likely scenario that may
impact equipment to safely shutdown the plant, though blast forces cannot at this time
be evaluated on these various structures, my experience would suggest blast is not
controlling on the facility though you have a better understand of specific plant safety
equipment location needed to cool down the facility.
The repeated attempts to convey that an analysis of a rupture at this site near the
plant on the 42-inch actually reflects the actual rupture case reflects a serious lack,
even negligent (a term I don't use lightly in public) attempt, to properly analyze a 42inch pipeline rupture scenario, on this line at this site, on this system.
Any critical independent analysis should clearly define the base case scenario and
pipeline operating conditions (flow, pressure) before trying to defend any resulting
conclusions.”
Questions:
1
How many valves are required to be closed should a rupture occur in either the
proposed or the existing gas lines?
2

Are all of these valves remotely operated?

3

Is a single failure2 considered?

Response to Questions 9, 10, and 11
The design and construction of the proposed pipeline, which includes requirements
for the pipeline isolation valves, will be performed in accordance with the
applicable regulations found in Title 49 of the Code of Federal Regulations
administered by the Pipeline and Hazardous Materials Safety Administration within
the Department of Transportation.
As explained in the response to questions 7 and 8, the NRC does not have the
regulatory authority to impose its requirements on natural gas pipelines. Therefore,
the NRC will not perform a detailed design review of the proposed pipeline and
there will be no attempt to impose NRC regulations on the design and construction
2

Single failure. A single failure means an occurrence which results in the loss of capability of a component to perform
its intended safety functions. Multiple failures resulting from a single occurrence are considered to be a single failure.
Fluid and electric systems are considered to be designed against an assumed single failure if neither (1) a single
failure of any active component (assuming passive components function properly) nor (2) a single failure of a passive
component (assuming active components function properly), results in a loss of the capability of the system to perform
its safety functions. (10 CFR Part 50, Appendix A)
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of the pipeline.

According to this statement, the safety of Indian Point is now
predicated on 49 CFR 192 and the NRC admittedly states it has
no control over the safety of Indian Point and assumes DOT will
assure compliance with its regulations.
Question #22
How does the NRC or Entergy assure that Spectra is in
compliance with the requirements of 49 CFR 192? I have
reviewed some of these requirements and it is obvious that
many requirements are not being met? See for example 49 CFR
192.614, 615 and 616.
1

12. Why has the NRC not informed FERC that the fundamental assumptions and
calculations were inaccurate?
Response
The NRC staff concludes that the fundamental assumptions and calculations relied
upon for its confirmatory analysis remain accurate.
Independent analyses performed by both Entergy and the NRC staff concluded
that a rupture of the proposed pipeline will not adversely impact the safe shutdown
of the Indian Point facility. The staff's confirmatory analysis was conservative and
bounds expected conditions that would result from a pipeline rupture.

As discussed in the above, both gas experts and nuclear
experts disagree with this conclusion and I believe we, as
members of the public, have the right to have an open dialog
with the licensee and the NRC to discuss our professional
differences of opinions. Our safety should not be dictated by
an agency with no expertise in this critical area of nuclear and
gas line safety.
Mr. Richard Kuprewicz, in a letter to Assemblywoman Galef
dated October 12, 2015 stated:
“In conclusion, the NRC does not have the expertise nor have they
called on appropriate expertise to provide a thorough and complete
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evaluation of the impact of this “first of its kind” proposed installation
of a large diameter high-pressure natural gas transmission pipeline near
a nuclear facility in a highly sensitive area. Such a prudent review
requires special precautions to assure analyses are scientific, complete,
and thorough (including possible interactions). It appears the claims of
“need for security” have undercut verification that such a prudent
analysis has been adequately performed. The NRC’s review is not
conservative and I would advise that you continue your pursuit of this
matter until a complete and proper transient graph and subsequent
analysis, as well as other important information is provided that would
permit verification that the 42-inch pipeline rupture will not prevent the
safe shutdown of the Indian Point nuclear facility. It is my
understanding that the close proximity of the plant switchgear station
handling power leaving the nuclear plant would most likely be quickly
lost in a nearby pipeline rupture, necessitating a nuclear facility
emergency shutdown. It is thus important that parties demonstrate that
such an event, even if low probability, will not prevent the nuclear
facility from an emergency trip cool down. While I can appreciate the
need for some security concerns, such concerns should not justify the
use of poor tools or assumptions that provide little confidence that this
issue has been adequately or prudently analyzed.”

Question #23
Why has the NRC failed to provide a signed or dated analysis?
13. Has the NRC staff reviewed the piping and instrumentation (P&IDs) diagrams for the
new gas line showing valves, pressure, flow and leak detection instruments? If so, please
describe. Does the design meet all NRC requirements to assure all regulations, codes and
standards are being properly applied and met?
14. Has the NRC evaluated Spectra's procedures and operator response times and ability
to detect a significant loss of integrity of a major gas line?
Response to questions 13 and 14
No. The staff does not plan to perform a detailed review of piping and
instrumentation diagrams for the pipeline. As explained in the response to questions 7
and 8, the NRC does not have the regulatory authority to impose requirements on
natural gas pipelines. The NRC will not perform a review of the proposed pipeline
procedures or Spectra operator training.

The NRC is misrepresenting my question. I am not requesting
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that the NRC impose its requirements but rather to review
information deemed absolutely necessary to perform a realistic
risk analysis. It is not possible and totally inconsistent with
accepted engineering and NRC practices to conduct a risk
analysis without this vital information. See Appendix C to §
1910.119—Compliance Guidelines and Recommendations for
Process Safety Management”
Question #24
How can the NRC perform any type of analysis without the
information that describes the number of valves required for
isolation and the instrumentation, controls and capability to
detect ruptures and/or leaks?
Question #25
What agency or commission provided the NRC with the
information about gas pipeline dynamics necessary to do its
confirmatory analysis?
15. Has the NRC evaluated Spectra's safety record with regard to pipeline leaks and
incidents? A Spectra pipeline ruptured in the Arkansas River on May 31, 2015 and the
company did not know about it for over 24 hours.
16. Why, as stated by the NRC in the Petition Review Board call on July 15, 2015, did
the NRC not look at the 30" San Bruno pipeline rupture incident in 2010, or other major
gas line ruptures documented by the NTSB [National Transportation Safety Board], when
doing the confirmatory analysis of the 42" diameter AIM pipeline?
17. What historical data did the NRC use in its confirmatory analysis to evaluate the risk
of rupture of the 42-inch diameter high-pressure pipeline?
Response to questions 15, 16, and 17
As previously discussed, the NRC's regulatory authority regarding the proposed
pipeline is limited to ensuring the safe operation of the Indian Point facility. In that
regard, the NRC reviewed the analysis conducted by the Indian Point licensee,
which concluded that operation of the new pipeline would have minimal impact on
plant safety and would not require a license amendment. In addition, the NRC staff
performed an independent confirmatory analysis which was conservative and
bounding. The staff's analysis was deterministic and did not rely on quantitative
risk or probabilities of failure. Therefore, historical information regarding previous
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natural gas pipeline ruptures and Spectra Energy's safety record was not material
and not considered as part of the NRC staff's review and confirmatory analysis.

This statement appears to be inaccurate in that the
NRC/Entergy in its confirmatory and independent analysis uses
probabilities extensively. The NRC has assigned probabilities to
pipe failure, the percent of leaks that result in fires/explosions
and the orders of magnitude of safety provided by the concrete
slabs placed above certain portion of the buried pipes. These
cited probabilities have no engineering basis.
Question #26
Is the NRC willing to provide references for the probabilities
assumed in its calculations? If so, please provide.
Blast radius
Regulatory Guide 1.91 contains an equation #1 for determining the blast radius
or Potential Impact Radius. According to Entergy's and the NRC's analyses, both
Entergy and the NRC calculate the blast radius from a rupture of a 42 inch
diameter pipeline operating at 850 psi in the range of approximately 1100 feet.
If the amount of gas released continues for one hour instead of 3 minutes about
20 times more gas will be released. According to the NRC's own equation #1,
this alone will increase the blast radius from about 1100 feet to about 3000
feet without any consideration of vapor clouds or heat flux.
Furthermore, the June 29, 2015 letter from the NRC to me addresses reference
#6 "Risk Analysis of Natural Gas Pipeline: Case Study of a Generic Pipeline,"
Chiara Vianello", Giuseppe Maschio Universita di Padova, DIPIC -Dip. di
Principi e lmpianti Chimici di lngneria Chimica Via Marzolo 9-35131
Padova, Italy" that projects a PIR approaching 8000 feet.
According to the Entergy report of August 21, 2014, the two SSCs Important to
Safety (ITS) structures closest to the new AIM pipeline are the switchyard (115
ft.) and the GT213 fuel tank (105 ft.). The report states, "a loss of the SSCs
important to safety would not result in a significant decrease in the margin of
safety provided for public health and safety except for the assumed loss of the
switch yard and GT 213 FOST, which are more significant SSCs ITS."
However, the evaluation then continues, "a postulated gas pipeline rupture near
the switchyard could cause total loss of the switchyard of the type that could
occur with low probability events such as extreme natural phenomena (e.g.
earthquake, tornado winds/missiles, hurricanes, etc.) that the switchyard is not
protected against. The potential loss of the switch yard can result in loss of
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offsite power to the plant and result in a generator or turbine trip with or
without fast bus transfer to the turbine generator bus. This is considered a
relatively high probability event ... " The report goes on to analyze the loss of
back-up power and Entergy concludes that design enhancements reduce risk,
however this risk reduction is not analytically supported.
The conclusion in the report is not supported by the NRC regulations and is
refuted in its internal documents, references and citations. There most certainly
is a risk of complete loss of power, failure of back-up generation, loss of the
access road and the city water tank and the risk of a full system failure must be
evaluated in a thorough, transparent, independent risk assessment. Entergy may
have analyzed the loss of the switchyard and the FOST independently, but not
due to a single initiating event.
Questions
18. Why would the NRC revert to such an obscure reference #6 that is not even cited in
RG1.91?
19. Why does PIR radius range from 800 to 8000 feet depending on reference used? Why
did the NRC use the smaller radius when assessing risk?
Response to questions 18 and 19
The NRC's letter dated June 29, 2015 (ADAMS Accession No. ML 15097A190),
states that the acceptance criteria for evaluating potential hazards are found in
Standard Review Plan 2.2.3, "Evaluation of Potential Accidents." The acceptance
criteria requires licensees to either: (1) use a deterministic approach to evaluate the
impacts of a hazard, or (2) demonstrate that that the quantitative risk is acceptably
low on the basis of low probability of explosions. A demonstration that the rate of
exposure to a peak positive incident overpressure in excess of 1.0 psi (6.9 kPa) is
7
less than 1 x10-5 per year when based on conservative assumptions, or 1x10- per
year when based on realistic assumptions, is acceptable.
The NRC staff performed an independent confirmatory analysis using a
conservative deterministic analysis that assumed a double-ended rupture of the
proposed gas pipeline. The staff's analysis did not consider probabilities. Therefore,
a probabilistic analysis was not required and any technical argument regarding the
use of probabilities is moot for this approach. The staff's discussion of probabilities
included in the letter of June 29, 2015, along with the inclusion of Reference 6,
demonstrated the rationale and conservatisms of NRC's assumptions in addressing
the event frequencies for the consequences of a catastrophic pipeline rupture. The
cited Reference 6 discussed vapor cloud explosion and heat flux scenarios
pertaining to generic pipelines and, therefore, there is no direct relevance between
the reference and the methodology of RG 1.91. Consequently, a comparison of PIR
radii range is neither applicable nor appropriate.
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Finally, the NRC staff disagrees with the above extrapolation of the blast radius from
1100 to 3000 feet. As discussed in the response to question 4, it is a misapplication of
Equation (1) of RG 1.91 to extrapolate a 3 minute gas pipeline release to a 1 hour gas
pipeline release by multiplying the available mass by a factor of 20 and taking the
cube root. Multiplying the calculated safe distances by a factor of 2.71 (i.e., the cube
root of 20), ignores buoyancy of natural gas and artificially assumes that the entire
amount of gas released over an hour will remain confined and available for an
explosion. Thus, the above argument extending the calculated safe distance of 1100
feet to 3000 feet is flawed.

This response has no relevance to the question being asked. I
have strong disagreements with the above and request the NRC
arrange a local meeting to discuss.
Question #27
Will the NRC agree to a meeting of experts to discuss our
different facts and opinions?
Questions
20. Why do the NRC and Entergy use very different formulas to calculate blast radius,
both claiming compliance with RG 1.91?
21. Why did the NRC modify the equation for calculating the blast radius in RG 1.91?
22. RG 1.91 specifically states "Methods and solutions that differ from those set forth in
regulatory guides will be deemed acceptable if they provide a basis for the findings
required for the issuance or continuance of a permit or license by the Commission."
These calculations and methods differ from the Regulatory Guide. Did the NRC use RG
1.91, as the sole reference for evaluating explosions postulated to occur at nearby
facilities and on transportation routes near nuclear power plants?
23. Why did Entergy and the NRC fail to provide a basis for deviation from the
Regulatory Guide?
Response to Questions 20, 21, 22, and 23
RG 1.91 is the staff's guidance document for evaluating the impact of explosions
from nearby facilities and transportation routes. Entergy and the NRC used the
methodology and equations of RG 1.91, without deviation, to determine the blast
radius of 1.0 psi. No other methodology was used. As discussed in the response to
question 2, neither Entergy nor the NRC modified the equations of RG 1.91.

I totally disagree with this response. This is an intentional
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distortion of the true facts. The NRC assumed a buoyancy
factor that is not mentioned in RG 1.91 and used a yield factor
that is non-conservative. Applying a realistic yield factor for
TNT results in a blast radius exceeding 4000 feet which would
encompass most vital structures and result in major core
damage and damage to the environment.
Your statement above is inaccurate, given that the NRC
determined the blast radius using ALOHA with a nonconservative wind direction.
Using the NRC numbers of 376,000 kg/minute of gas release,
my calculations estimate a blast radius exceeding 4000 feet.
Question #28
Is the NRC willing to exchange its calculation with me to
identify this inconsistency?
24. Why would the NRC use the EPA computer program (ALOHA), which is
prohibited for use for a gas pipeline rupture, not referenced in RG 1.91, to calculate
the blast radius of a rupture that could have a devastating impact to the more than 20
million persons residing in the vicinity of Indian Point?
Response
The NRC staff used the Areal Locations of Hazardous Atmospheres (ALOHA)
computer code to determine the mass of natural gas resulting from a double-ended
pipeline rupture that would be available for an explosion. The ALOHA computer
program does not prohibit its use for modeling gas pipeline ruptures. It is important to
understand what is meant by the ALOHA User's Manual statement: "ALOHA cannot
model gas release from a pipe that has broken in the middle and is leaking from both
broken ends," and how the staff modeled its confirmatory analysis to address this
limitation.
In order to determine the minimum safe distance to 1 psi overpressure using the
methodology of RG 1.91, it is necessary to determine: (1) the initial gas release rate
from the pipeline break and (2) the total amount of gas available for an explosion at
the source of the release. The calculated release may be determined by equations
available in standard literature reference material or by using appropriate computer
models. In this case, the NRC staff used the ALOHA computer code as a tool to
calculate the maximum release rate, which is converted by hand calculation to TNT
equivalent. The TNT equivalent value is then used to calculate the minimum safe
distance to 1 psi overpressure using the methodology of RG 1.91. The ALOHA code
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was not directly used to calculate the minimum safe distance.
The ALOHA User's Manual includes conditions and limitations for its use.
Specifically, when modeling a pipe rupture, ALOHA assumes unidirectional flow
from only one end of the broken pipe. Thus, when modeling a guillotine pipe rupture,
all flow is assumed to be released from one end of the broken pipe without any
backflow from the opposite, or downstream end of the pipe. Clearly, some amount of
backflow would be expected from the downstream end of the broken pipe and some
type of correction is necessary to use ALOHA to model this scenario.
When evaluating a break in the middle of a pipeline, the NRC staff doubled the
predicted gas release from the upstream side of a pipe break to account for flow
escaping from both sides of the break. This approach is conservative because in the
event of an actual break, the downstream side of the pipe would release much less
gas than the estimated release from the upstream side.
The staff also compared release rates calculated by ALOHA with average release
rates calculated manually, based on equations available in reference literature and
reports. The ALOHA model calculated maximum and average release rates that are
higher than the release rates calculated by hand and, therefore, are considered
conservative for this application. Accordingly, the staff is confident that its use of the
ALOHA code is appropriate for this application and results in conservative gas
release rates.

Both Rick Kuprewicz and I still disagree with the use of the
ALOHA model. The letter from Mr. Kuprewicz to
Assemblywoman Sandy Galef on October 12, 2015, states,
“The transient calculations for this gas transmission system pipeline rupture
near the nuclear site can be quite involved, however, and are not well nor
scientifically captured by models or unwise assumptions never intended for
such purpose, such as the ALOHA model cited by the NRC.”

The NRC’s internal email by Mr. Beaulieu projected a mass
release of 376,000 kg/min from a ruptured gas line according to
FOIA documents. This converts to about 1 million pounds per
minute of natural gas equivalent to about 10 million pounds of
TNT or about 5 Kilotons (KT) per minute. The atomic bombs
dropped in 1945 were about 15 KT.
Again, using the NRC’s own numbers and RG 1.91, the blast
radius exceeds 4000 feet. The NRC’s statement paraphrased as
“it would not make a significant difference if the gas release
continued for one hour” is inconsistent with RG 1.91 and is a
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false statement.
Mr. Kuprewicz’s Oct. 12 letter also states:
“This NRC statement is meaningless and does not permit an
independent evaluation that the parties performing such a potential
impact analysis understand the extremely high transient rupture gas
rates and very high heat fluxes that can be released on this pipeline
system at this site. For example, a three minute closure time does not
indicate how long the gas has been releasing (at incredibly high rates)
out of a pipeline rupture on this specific system at this location before
valve and, ironically, after valve closure. The NRC assumption also
appears not to consider that gas release even with closed valves will
continue at very high rates for a considerable period of time. A transient
graph of mass release versus time will indicate a characteristic gas
pipeline rupture fingerprint form that will dispel any attempts to quickly
remotely identify, much less actually trigger, valve closure even for
automatic valves. Such a graph will also reveal the case irrelevancy of a
ruptured pipeline connected to an infinite source of gas for one hour in
the matter of this safety analysis.”

Question #29
Why does the NRC continue to withhold these calculations in
spite of numerous FOIA requests? I have received the results
from the ALOHA program that was used to calculated the blast
radius.
Question #30
Was ALOHA or RG 1.91 used to calculate the blast radius?
25. Has the NRC performed a validation and verification of the ALOHA
program to ascertain its accuracy?
Response
There is no need for the NRC staff to perform a validation and verification of the
ALOHA computer program. ALOHA has been measured against similar computer
models and the results are considered comparable.
ALOHA is part of the CAMEO® software suite, which is developed jointly by the
National Oceanic and Atmospheric Administration (NOAA) and the U.S. Environmental
Protection Agency (EPA). Versions of ALOHA have existed since the early 1980s.
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ALOHA is a computer program designed to model chemical releases for emergency
responders and planners. It can estimate how a toxic cloud might disperse after a
chemical release and it includes several fire and explosion scenarios. ALOHA can model
how a hazardous gas cloud will travel downwind including both neutrally buoyant and
heavy gas dispersion. Additionally, if the chemical is flammable, ALOHA also models
pool fires, vapor cloud explosions, jet fires, and flammable gas clouds (where flash fires
might occur).

The answer is that the NRC, while using this code, has never
reviewed it.
Question #31
Why would the NRC use a non-verified and prohibited code
when the safety of more than 20 million persons are at risk?
Blast Impact
The NRC’s email from April 27, 2015 states the quantity of gas released in a
pipeline rupture is calculated by the same prohibited ALOHA program as
376,000 kg in the first minute and a release of 200, 000 kg in the next two
minutes (accounting for the pressure drop) and 100, 000 kg after the valve
closure. In the first four minutes, the amount of energy released is equal to that
from the atomic bombs dropped on Japan in 1945. Once more the use and
results of ALOHA for this calculation is questionable however assuming these
numbers are correct:
Questions
26. Why would the NRC allow tons of TNT equivalent to be transported per minute
through a nuclear site putting the entire Hudson Valley, and its residents and
infrastructure at stake without a detailed analysis?
27. Why does the NRC continue to ignore potential major amounts of flammable material
in the fuel oil storage tanks? Why has the NRC refused to respond directly to questions
about the contents of these tanks?
Response to questions 26 and 27
The NRC reviewed the licensee's 50.59 site hazards analysis and performed an
independent confirmatory analysis that substantiate Entergy's conclusions that the
proposed pipeline poses no increased risks to the Indian Point facility. The NRC staff
shared its findings with FERC, which subsequently approved the proposal. Multiple
Federal and state agencies had a role in the review and approval of the Spectra
pipeline. As previously discussed, the NRC does not have regulatory authority to
approve the proposed natural gas pipeline. The role of the NRC is limited to ensuring
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that the Indian Point licensee performed a site hazards analysis in order to determine
whether the proposed pipeline presented an unacceptable risk to the safe operations of
the facility.
The fuel oil tanks of concern were formerly used to generate super heat for the
Indian Point Unit 1 steam generators. Indian Point Unit 1 was permanently shut
down in 1974. Since that time, the fuel oil tanks have been drained,
decommissioned, and abandoned onsite. Supply piping to the fuel oil tanks has been
disconnected. If any residual oil remains in these tanks, it would not represent any
concerns. Any remaining residual oil would not be explosive and at worst, would
only present a minor fire hazard.

As stated previously, the NRC has not provided a detailed
analysis and what little they did provide was based on false
information provided by Entergy. Further, the NRC made
assumptions that are inconsistent with regulatory guidance and
underestimated the actual blast radius.
The NRC/Entergy have never verified the content of these tanks
and has no idea how much fuel may be contained within these
tanks that are located directly above the vital structures needed
to assure the safe shutdown of Indian Point.
Question #32
Why does the NRC/Entergy continue to refuse to verify the
potential content of these tanks and the potential impact on the
plants?
Vapor Clouds
RG 1.91 cites "International Atomic Energy Agency [IAEA], Safety
Standards Series, Safety Guide No. NS-G-3.1, "External Human Induced
Events in Site Evaluation for Nuclear Power Plants, 2002, Vienna Austria"
as a reference. This International Standard addresses vapor cloud
explosions and states: "In some States (Countries) an SD V {screening
distance value} in the range of 8-10 km is used for the sources of hazardous
clouds."
Apparently the IAEA considers the danger from vapor clouds to range out to
beyond 8 Km, yet the NRC has no problem locating major gas transmission
lines within 400 feet of vital structures of two operating 1000 Mwe nuclear
plants located in one of the most densely populated areas in the world.
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Questions
28. Fully recognizing this is not a regulation but only a statement and that
most of the world avoids gas lines within 8 to 10 Km from nuclear plants,
how can the NRC
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justify locating gas lines within 400 feet of vital structures without any justification or
explanation?
29. Why wasn't an explanation from an IAEA document included in the analysis? How
did the NRC evaluate the potential for vapor cloud explosions while totally ignoring
its own guidance provided in RG 1.91 and its references?
Response to Questions 28 and 29
IAEA Safety Standards Series, Safety Guide No. NS-G-3.1, "External Human
Induced Events in Site Evaluation for Nuclear Power Plants," provides
recommendations and guidance for evaluating potential site locations for nuclear
power plants in order to identify hazardous phenomena associated with human
induced events initiated by sources external to the plant. The IAEA document does
not provide guidance on analyzing potential gas pipeline ruptures and, therefore,
there was no need to reference it in either the Entergy site hazards analysis or NRC's
confirmatory analysis.
The statement quoted from the IAEA document, "In some States [countries] an SDV
[screening distance value] in the range of 8-10 km is used for the sources of
hazardous clouds," was a footnote intended as a tool to initially screen out those
facilities and activities to which no further consideration to external hazards should be
given. The IAEA document does not recommend that gas pipelines be separated from
nuclear power plants by 8-10 km.
Similar to the 50.59 site hazards analysis performed by the licensee for the proposed
pipeline, Entergy used the same contractor using the same methodology to perform a
similar site hazards analysis for the existing gas pipelines in 2008. As discussed in
the responses to questions 6 and 31, this analysis assumed the simultaneous rupture
of both gas pipelines at their above ground locations. The licensee's analysis
concluded that a rupture of both gas pipelines at their above ground location will not
result in damage to safety related structures. The NRC staff reviewed this analysis
and concluded that failures of these gas pipelines will not impair the safe shutdown
of Indian Point.
The NRC staff did not ignore the guidance of RG 1.91. As previously discussed, the
staff's confirmatory analysis to evaluate vapor cloud explosions did not modify the
equations of RG 1.91 and implemented the methodology without exception.

This is an admission by the NRC/Entergy that the 63 year old
lines located closest to the plant’s vital structures have not
been analyzed. These lines, due to their age and the failure of
the NRC/Entergy to review inspection results makes them
particularly susceptible to failure from corrosion and other
activities. There is documented evidence in publically available
documents that deep borings have taken place within 15 feet of
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these buried gas lines and there is documented evidence that
operations personnel were not aware of the existence of these
lines.
The statement by the NRC that it did not modify the
assumptions of RG 1.91 for the yield factor and buoyancy of
natural gas is another false statement by the NRC. This
buoyancy is already accounted for in the Regulatory Guide 1.91
as is the potential for vapor cloud explosions.
Question #33
Why did Entergy/NRC ignore the possibility of a pipe leak or
rupture or leak of these lines near the plant’s vital structures
when this is the location where the failure of these lines would
result in the most damage to the nuclear plants?

General Concerns
30. I have reviewed both the Entergy and NRC calculations and did not see any
calculations discussing heat flux. How did the NRC calculate the impact of heat
flux, vapor cloud explosions and possible secondary fires such as from the
"abandoned" fuel oil storage tanks?
Response
The ALOHA code was used by both Entergy and the NRC staff to calculate heat
flux resulting from a postulated rupture of the proposed gas pipeline. The NRC staff
performed a bounding analysis that assumed a double-ended rupture of the proposed
pipeline with an infinite upstream source of natural gas for a full hour. The threshold
value of heat flux, i.e.,
2
12.6 kw/m , where plastic melts, was not exceeded within the security owner
controlled area (SOCA) fence and, therefore, safety-related structures, systems, and
components would not be exposed to the threshold value of heat flux.
The NRC staff did not consider secondary fires or other secondary impacts such as
fuel oil storage tanks. The GT2/3 fuel oil storage tank near the switchyard is located
105 feet from the proposed pipeline's location. If this tank ruptured, local topography
would result in its contents flowing away from the site and, therefore, it would not
represent a threat to the Indian Point facility. The abandoned fuel oil storage tanks
that supported operation of Indian Point Unit No. 1 were drained and
decommissioned following the permanent shutdown of Unit No. 1in1974. These
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tanks are located several hundred feet outside of the SOCA fence. Any residual oil
that might remain in these tanks would not explode and at most, would only burn. A
small fire at this location would not represent a threat to the Indian Point facility.

ALOHA was apparently used to calculate heat flux in direct
conflict with NRC guidance of RG 1.91. RG 1.91 provides a
direct reference to calculating heat flux and secondary fires. In
spite of this NRC guidance, the NRC ignored it and used a nonapproved ALOHA program without any justification. See pasted
output from the NRC’s use of the ALOHA program.
Furthermore, in its calculation, the NRC assumed the wind was
from the east thereby blowing away from the plant, and
consequently underestimating the effect on the plant.
Question #34
Why was this non-conservative easterly wind direction
assumed that would tend to blow the gas plume away from the
plant?
31. Please explain why the probability of failure and risk for the existing gas line is less
than that of the new gas line. Indian Point's Final Safety Analysis (FSAR), approved
by the NRC states that a failure of the existing buried gas transmission lines is "not
7
feasible" which, to me means it is significantly less than 10- failures per year. How
can the proposed AIM pipeline realistically have a higher failure probability than the
existing 63-year old line that has no documented inspection history?
Response
There has been no assertion by either the licensee or the NRC that the probability of
failure and risk for the existing gas pipelines is less than that of the proposed new gas
pipeline.
Section 2.2.2, "Site Ownership and Control," of the Indian Point 3 UFSAR is being
misinterpreted. Section 2.2.2 of the UFSAR was updated in Revision 3 to reference
a 2008 study of the existing natural gas pipelines. Up until that time, only a single
gas pipeline was assumed to rupture. However, since acts of intentional and
malicious activity could no longer be excluded, the licensee contracted a study that
assumed the simultaneous rupture and ignition of both gas pipelines at the above
ground location inside the owner controlled property. This would clearly represent
worst case conditions and would provide the most conservative analysis for
explosions and fires.
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The licensee assumed that the most likely cause for both exposed pipelines to
rupture would be the result of a terrorist action. The licensee's statement that "An
attempt to uncover, breach and ignite a buried portion of the pipeline was not
considered feasible," represents the conclusion that a terrorist would target the
exposed pipelines as opposed to bringing in heavy equipment to uncover buried
piping. The licensee's statement makes no reference to probability. Thus, any
attempt to link the licensee's statement of "not feasible" to a determination that
7
the probability of a pipe rupture is less than 10- failures per year, is out of
context and a misinterpretation of the UFSAR.
Finally, with regard to the statement that the existing gas pipeline "has no
documented inspection history," see the response to question 33 below.

In its analysis submitted in August 2014, Entergy attempted to
assess the failure of the new 42-inch pipeline and determined
that it was feasible. If a failure of the AIM pipeline is “feasible”
then certainly the failure of the existing lines must also be
feasible. Entergy has an obligation to correct its FSAR as
required by 10 CFR 50.71.
Because Entergy has determined the AIM project presents a
Design Basis Event, it would seem logical that the existing
lines, due to their age and closer proximity, would also be a
DBE and should be analyzed immediately.
Question #35
Why hasn’t the NRC required these lines be analyzed for a
potential terrorist attack both within and outside Entergy
controlled property?
32. Entergy, in its analysis, considers the potential for AIM gas line ruptures to be a
Design Basis Event (DBE). The existing old gas lines are much closer to vital SSC's
and the failure of these lines is intuitively much higher. Why does Entergy and the
NRC not consider these lines to be a potential DBE and associated requirements
imposed?
Response
The existing gas pipelines were not required to be analyzed as a potential design basis
accident (OBA) in the Final Safety Analysis Report as part of the original licensing of
Indian Point. Notwithstanding this, the potential rupture and ignition of the existing
gas pipelines is considered part of the plant's licensing basis, and has been reviewed.
Similarly, the proposed AIM gas pipeline was not required to be analyzed as a
potential OBA, and was instead analyzed and evaluated through the 10 CFR 50.59
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process.

By its own admission the NRC now states the failure of the
buried portions of the existing gas lines has not been reviewed
or analyzed.
The NRC’s statement “the potential rupture and ignition of the
existing gas pipelines is considered part of the plant's licensing
basis, and has been reviewed.” appears to be inaccurate and in
conflict with numerous NRC statements including the NRC’s
letter of 11/6/2015
Question #36
Why has the NRC failed to require Entergy to analyze the piping
located closest to the vital structures and the control room
given that this is an unanalyzed condition and continued
operation is prohibited by Regulations as well as most likely by
the plant’s Technical Specifications?
33. Has the NRC reviewed Spectra's operating and inspection procedures to assure the
integrity of the existing Algonquin gas transmission system?
Response
No. The U.S. Department of Transportation Pipeline and Hazardous Materials
Safety Administration (PHMSA) enforces regulations for the nation's gas pipeline
transportation system.
Spectra Energy implements standard operating procedures requiring: (a) periodic
inspection of its pipelines using in-line inspection tools able to identify potential
corrosion and damage defects, (b) monitoring of corrosion protection systems, and (c)
frequent aerial patrols to identify unauthorized activities on the right-of-way. Since
the Algonquin Indian Point right-of-way containing the 26-inch and 30-inch natural
gas pipelines is located in a defined high consequence area (HCA) as interpreted and
classified by Spectra, PHMSA regulations require inspections of pipelines located in
HCAs on a more frequent basis, with a maximum interval of seven years for the
internal inspections.
Algonquin has advised Entergy that, consistent with those regulations, Algonquin
most recently conducted in-line tool inspections of the existing 26-inch and 30-inch
lines in 2011 and 2014, respectively. Algonquin further advised Entergy that all
inspections and follow-up actions were completed in accordance with applicable
regulations and its own engineering standards. Pursuant to regulations in 49 CFR Part
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192, Spectra Energy is required to maintain pipeline records for the useful life of the
pipeline.

The NRC has the authority to require Entergy to review
Spectra’s inspection and operation procedures yet elects not to
require this to be done. The NRC is ignoring its responsibility to
protect the public by not assuring all regulations are being met
to protect the safety of Indian Point and the public and passing
the buck to another agency.
Question #37
Why is the NRC reluctant to require Entergy to assure the
requirements for gas piping located on Entergy property be in
compliance with Federal Regulations?
34. Are Entergy operators at Indian Point trained in how to address an explosion/fire/gas
release from existing the lines or even aware of the location of the lines at Indian
Point or knowledgeable about the risks associated with these 63-year-old lines?
Response
As a condition of their license, Indian Point is required to have a Fire Protection
Program where plant operators are trained as a fire brigade to respond to and fight a
comprehensive variety of plant fires.
The NRC regularly inspects the ability of the fire brigade to respond to fires through
its Reactor Oversight Process baseline inspection program. We verify through
inspections that the site fire brigade maintains the ability to properly respond to, and
extinguish, plant fires.

My interpretation of this response is that Entergy and local
responders have not received training on responding to a gas
fire or explosion. This appears to be in conflict with DOT
regulations, 49 CFR 192.
Question #38
Why does the NRC/Entergy knowingly permit the installed gas
piping to exist given that it is in conflict with Federal
Regulations?
35. Do Entergy and Spectra coordinate safety and emergency response training? How
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often is training conducted? Does the NRC review these training procedures?
Response
There are no NRC requirements for Entergy and Spectra Energy to coordinate safety
and emergency response training. However, as part of the Reactor Oversight Process,
the NRC reviews Entergy's emergency planning procedures and training.
These reviews include regular drills and exercises that assist licensees in identifying
areas for improvement, such as in the interface of security operations and emergency
preparedness. Entergy is required to exercise its emergency plan with offsite
authorities, including the local Buchanan fire department, at least once every two
years to ensure state and local officials remain proficient in implementing their
emergency plans. Those biennial exercises are inspected by the NRC and evaluated
by FEMA. Licensees also self-test their emergency plans regularly by conducting
drills. Each plant's performance in exercises can be accessed through the NRC
website at the Reactor Oversight Process page.

Again, there is no training or awareness of responding to a gas
line incident by Entergy personnel or offsite personnel. This
appears to be in violation with the requirements of 49 CFR
192.615. See Question #29 above.
Question #39
Will Entergy/NRC provide any assurance to the public that all
federal regulations have been met?
36. What actions will the NRC take to respond to the existing pipelines' unanalyzed
condition?
Response
Both the licensee and the AEC/NRC have analyzed the existing gas pipelines and
concluded that they do not present an unacceptable risk to the Indian Point site.
See the response to question 6.

The NRC/Entergy admit it has never analyzed failure of the
existing buried pipelines therefore, the plants are operating in
an unanalyzed condition and nobody seems to care.
Question #40
Has the NRC or Entergy ever analyzed the potential rupture of
the existing gas lines located within 400 feet of the control
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room? If so, please provide a copy.
Question #40
Has the NRC been provided assurance that a gas leak in the
vicinity of the control room will be immediately detected and
isolated prior to explosive methane concentrations being
reached? If so, please provide a copy.
Question #41
Has the NRC or Entergy ever analyzed the potential rupture of
the existing gas lines located within 400 feet of the switchgear
room?
Question #42
What is the impact of a loss of the entire control room and its
personnel?
37. Has the NRC reviewed Entergy's existing and proposed emergency procedures for
the local Buchanan volunteer fire brigade to deal with a major rupture and resulting
fires at the Indian Point facility? Has the NRC discussed the ability and/or inability
to provide adequate fire services with the local Buchanan volunteer fire brigade? If
not, why? If so, how adequate does the NRC deem the Buchanan volunteer fire
brigade is in addressing a pipeline rupture at Indian Point?
Response
Plant procedures are in place which require a call for offsite fire department
assistance for numerous situations, including the case if the onsite fire brigade is
unable to effectively control or extinguish the fire. In the case of a natural gas
pipeline failure near Indian Point, it is expected that a call for offsite support would
be made. Plant operators or fire brigade members would not be responsible to isolate
the source of the natural gas, or rely on automatic isolation valves. Rather, the gas
pipeline transmission operator would isolate the source from a remote control station.
Damage to plant structures would not impair the safe operation of the facility or its
ability to safely shutdown.

Question #43
Has the NRC reviewed Entergy's existing and proposed
emergency procedures for the local Buchanan volunteer fire
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brigade to deal with a major rupture and resulting fires at the
Indian Point facility?
As discussed in the response to question 35, the local Buchanan fire department
participates in biennial exercises of the Entergy emergency plan. Those exercises,
which are inspected by the NRC and evaluated by FEMA, demonstrate the
continued proficiency of the Buchanan fire department to provide their necessary
support.
38. Did the NRC receive and review the Piping, Instrumentation and Flow
Diagrams of the proposed and the existing gas transmission lines?
Response
No. The design and construction of the existing and proposed gas pipelines are
outside the authority of the NRC. Therefore, there is no regulatory basis for the NRC
to review detailed design information of either the existing or proposed gas pipelines.
Design requirements of the nation's natural gas pipelines are included in Title 49 of
the Code of Federal Regulations that are administered by the Pipeline and Hazardous
Materials Safety Administration of the Department of Transportation.

It is not possible to perform a realistic analysis without this
information. The NRC/Entergy have no idea as to what and how
many valves would be required to be closed and how a leak or
rupture would be detected.
Question #44
How is it possible to conduct a realistic risk assessment
without a complete understanding of the system drawings and
controls for leak detection and isolation?
39. Does the NRC have any Quality Assurance requirements/procedures for conducting
safety related calculations? If so, what are they?
Response
No. As discussed in the response to question 1, the NRC staff does not perform
"safety-related" calculations. Calculations may be performed by the staff as needed to
support independent confirmatory analysis. In this case, the staff performed an
independent analysis that received a peer review by a qualified NRC engineer.

I received a FOIA response that confirms this “independent
analysis” was conducted by an individual who states “I’m not a
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risk engineer” and reviews an analysis for an LNG pipe rather
than a natural gas line.
Question #45
How can the NRC allow someone who admits he is not a risk
engineer to perform an independent confirmatory analysis that
requires someone who is qualified?
Question #46
Why is this vital document, the confirmatory analysis peerreview, not signed or dated?
The NRC appreciates your concerns and will continue to evaluate all new information
regarding the existing and proposed natural gas pipelines through the Reactor
Oversight Program.
Sincerely,
/RAJ
Christopher G. Miller, Director Division of
License Renewal Office of Nuclear Reactor
Regulation
Docket Nos.: 50-247 and 50-286
Enclosure As
stated
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Accufacts Inc.
“Clear Knowledge in the Over Information Age”

8040 161st Ave NE., #435
Redmond, WA 98052
Ph (425) 802-1200
kuprewicz@comcast.net

October 12, 2015
To:

The Honorable Sandy Galef
New York Assemblywoman
95th Assembly District
2 Church Street
Ossining, NY 10562

Re: Accufacts’ Observations on NRC Response Letter Dated September 25, 2015
Concerning “Indian Point Nuclear Generating Unit Nos. 2 and 3 – Response to Letter
Dated August 4, 2015.”
I have reviewed the above NRC September 25, 2015 letter to you and continue to find the NRC
demonstrating an inability to grasp simple but important scientific and engineering process safety
concepts related to whether the Indian Point nuclear facility is at risk in the event of a rupture of
the nearby proposed 42-inch high pressure gas transmission pipeline. The NRC’s assumptions
and comments instill no confidence that their analysis is either relevant or appropriate. Their
approach and statements clearly demonstrate that the NRC does not grasp the tremendous energy
releases and dynamics associated with pipeline rupture of this very large diameter pipeline, and
therefore should not be using their current approaches to evaluate gas transmission pipeline
rupture impacts on their facilities. Attempting to use inappropriate models that fail to capture the
unique transient impacts of a high-pressure large diameter gas transmission pipeline rupture in a
highly sensitive site is a poor and inappropriate approach that Accufacts has found in far too
many incident investigations associated with misinformation. A true transient release dynamics
graph (release rate versus time) of the proposed 42-inch pipeline rupture case near the Indian
Point nuclear facility should clearly demonstrate the many flaws in the NRC’s recent letter to
you for this very uniquely sited pipeline.
While the case to be calculated should not be that difficult to set up, it requires that certain
information declared “secret or confidential” be disclosed. The transient calculations for this gas
transmission system pipeline rupture near the nuclear site can be quite involved, however, and
are not well nor scientifically captured by models or unwise assumptions never intended for such
purpose, such as the ALOHA model cited by the NRC. I would advise that you continue to
pursue this effort until the NRC produces such a transient analysis that actually reflects a rupture
impact of the high-pressure 42-inch gas transmission pipe near the nuclear facility. There should
be mechanisms that would permit you, as an Assemblywoman, to gain access to declared
sensitive information that would allow you to reach a prudent conclusion that an analysis is
complete and prudent concerning their rupture approach, which appears is not the case for the
NRC’s position cited in their recent letter.
Accufacts Inc.
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A closer review of the NRC letter’s three major stated assumptions will also clearly demonstrate
the NRC’s approach is not conservative and is seriously flawed. For example:
NRC Assumption Statement
“Based on input from Spectra Energy, the initial analysis assumed a closure time of
3 minutes on pipeline isolation valves. In addition to the 3-minute valve closure
case, the NRC evaluated a bounding case. This second case assumes the upstream
side of the ruptured pipe is connected to an infinite source of gas for 1 hour.”
Accufacts Observation
This NRC statement is meaningless and does not permit an independent evaluation that the
parties performing such a potential impact analysis understand the extremely high transient
rupture gas rates and very high heat fluxes that can be released on this pipeline system at
this site. For example, a three minute closure time does not indicate how long the gas has
been releasing (at incredibly high rates) out of a pipeline rupture on this specific system at
this location before valve and, ironically, after valve closure. The NRC assumption also
appears not to consider that gas release even with closed valves will continue at very high
rates for a considerable period of time. A transient graph of mass release versus time will
indicate a characteristic gas pipeline rupture fingerprint form that will dispel any attempts
to quickly remotely identify, much less actually trigger, valve closure even for automatic
valves. Such a graph will also reveal the case irrelevancy of a ruptured pipeline connected
to an infinite source of gas for one hour in the matter of this safety analysis.
NRC Assumption Statement
“The NRC staff modeled a pipe break at the location closest to plant structures.
Because of a limitation of the ALOHA software, the staff doubled the predicted gas
release from the upstream side of a pipe break to account for flow escaping from both
sides of the break. This approach is conservative because in the event of an actual
break, the downstream side of the pipe would release much less gas than the estimated
release from the upstream side.”
Accufacts Observation
Based on many past pipeline rupture investigations, Accufacts believes a true transient
graph of rupture mass release versus time on this system at the specific location near the
Indian Point nuclear plant will easily demonstrate that mass rate of release will be much
higher than “double” as assumed by the NRC. While it is true that the downstream side of
the rupture pipe will eventually release gas at lower rates than the upstream side, the gas
release rates will still be considerable, especially in the early stages of the rupture release.
A transient analysis will further demonstrate this point and also prove the NRC analysis is
not conservative on this remotely monitored system at this highly sensitive site.

Accufacts Inc.

Page 2 of 4

NRC Assumption Statement
“For the evaluation of the explosion hazard, the NRC used the peak gas release
rate resulting from a pipe rupture to estimate the mass of natural gas. This
approach predicts more gas released than other approaches such as a time
dependent gas release or a release averaged over time.”
Accufacts Observation
Accufacts cannot reach any conclusions concerning “peak gas release rate resulting from a
pipeline rupture,” from the above NRC assumption statement, but given the less than
accurate information released to date and our experience in rupture investigations, such a
peak rate will most likely be well above that utilized in the NRC analysis. Transient
release rates for a 42-inch pipeline rupture so close to a compressor station will
significantly increase “peak rupture rates” well above those of pipeline design capacity,
compressor design capacity, and well above “double,” as pipe system pressure curves are
significantly reduced, compressors run out on their curves, and initial pipeline pressure at
time of rupture on both the upstream and downstream ends of the rupture release at the
sonic speed in the gas which is higher than the speed of sound. Our experience indicates
pipeline rupture gas rates of release will be incredibly high, well above the NRC’s inferred
“double,” for quite some time.
The NRC’s further comment that they are using a conservative assumption by arguing that they
are using peak rates over a longer period appear to be disingenuous. Pipeline ruptures of this
magnitude generate incredibly high gas rates with extremely high heat fluxes that I have seen
melt steel and vaporize aluminum at considerable distances. Such averaging misses the
incredibly high heat fluxes associated with transient gas pipeline rupture releases. Lastly, I must
comment on an additional statement made in the NRC letter to you that: “Likewise, a postulated
fire at the gas pipeline would create a heat flux at the Indian Point site fence that could be a
threat to humans, but would not be sufficient to melt plastic.” While the above statement does
not define the distance to the fence line from the rupture point it is my understanding that there is
Indian Point “safety critical equipment” (approximately 100 feet from the pipeline) that is nearer
than the fence boundary, and needed to safely cool down the facility during a plant emergency
shutdown. A clear drawing needs to be provided to you that identifies the location of such
“safety critical” equipment and its distance from the pipeline rupture site utilized in any process
safety evaluation.
In conclusion, the NRC does not have the expertise nor have they called on appropriate expertise
to provide a thorough and complete evaluation of the impact of this “first of its kind” proposed
installation of a large diameter high-pressure natural gas transmission pipeline near a nuclear
facility in a highly sensitive area. Such a prudent review requires special precautions to assure
analyses are scientific, complete, and thorough (including possible interactions). It appears the
claims of “need for security” have undercut verification that such a prudent analysis has been
adequately performed. The NRC’s review is not conservative and I would advise that you
continue your pursuit of this matter until a complete and proper transient graph and subsequent
analysis, as well as other important information is provided that would permit verification that
Accufacts Inc.
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the 42-inch pipeline rupture will not prevent the safe shutdown of the Indian Point nuclear
facility. It is my understanding that the close proximity of the plant switchgear station handling
power leaving the nuclear plant would most likely be quickly lost in a nearby pipeline rupture,
necessitating a nuclear facility emergency shutdown. It is thus important that parties
demonstrate that such an event, even if low probability, will not prevent the nuclear facility from
an emergency trip cool down. While I can appreciate the need for some security concerns, such
concerns should not justify the use of poor tools or assumptions that provide little confidence
that this issue has been adequately or prudently analyzed.
Respectfully,

Richard B. Kuprewicz,
President,
Accufacts Inc
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Attachment 1
What is an Independent Risk Assessment?
What is a Risk Assessment?
A risk assessment is a study following the guidance from OSHA 29 CFR 1910.119, Appendix C
to § 1910.119—Compliance Guidelines and Recommendations for Process Safety Management
(Nonmandatory).
Following these guidelines, a team of experts would assess the risks associated with the gas
pipelines in the proximity to Indian Point.
The output of this team would be a report conservatively estimating the probability and
consequences of a gas line malfunction and its impact on Indian Point and the surrounding
environment.
Why is an independent, transparent risk assessment needed?
There have been two risk analyses conducted to date, submitted by a subcontractor for Entergy’s
Indian Point Energy Center (IPEC). These reports discounted the possibility of any impact on the
public or the environment, including radiological releases. Independent experts have identified
gross errors in these analyses. The same Entergy subcontractor, Mr. David Allen, a former
employee of the Indian Point licensee and owner, conducted both analyses.
The first analysis was completed in 2008 and its results did not analyze the potential impact on
the plant of the failure of any buried gas lines within 400 feet of the Unit #3 control room and the
vital switchgear located immediately below the control room. The potential of a leak or
explosion from these 63-year-old lines was not evaluated.
The second analysis also conducted by Mr. Allen and summarized by Entergy on August 21,
2015, contained inaccurate information as outlined in my petition dated October 15, 2015.
The Nuclear Regulatory Commission (NRC) has not denied that these reports contained
inaccurate information, yet it has not sanctioned an investigation regarding the impact of these
statements and others contained within the reports.
The NRC has repeatedly stated in public meetings and documents that it conducted its own
confirmatory analysis, bounding analysis, independent analysis, etc. yet the NRC has not been
able to produce a signed or dated analysis although requested under numerous FOIA requests.
In a letter dated November 6, 2015, the NRC stated that it does not have authority to regulate gas
pipelines. Other federal Agencies and Commissions, including the Department of
Transportation’s Pipeline Hazardous Materials Safety Administration (PHMSA), the Department
of Homeland Security, and the Federal Energy Regulatory Commission deferred to the NRC’s
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analysis. FERC’s approval of the Spectra AIM project was predicated on the NRC’s
“confirmatory analysis.” This gap in regulatory
authority is alarming, particularly in the context of elevated concerns about national security.
Team charter and oversight
The risk assessment team should be overseen by a knowledgeable group of citizens and elected
officials similar to safety oversight teams endorsed by the NRC and the licensee for Millstone
(NEAC) and Vermont Yankee (VSNAP). The team must include at least one gas pipeline expert
with field experience who has the engineering background to evaluate pipeline thermodynamics.
This team will have the responsibility for developing the charter and responsibilities for the risk
assessment team. Periodic updates will be provided to this team.
Who would conduct assessment?
It would be the responsibility of the oversight team to select the team members needed to
conduct this study in accordance with the guidance of 29 CFR 1910.119, Appendix C. Possible
organizations able to conduct this study would include the NTSB or other contractors who have
performed similar assessments (Arthur D Little), State of Maryland contractor. Other qualified
vendors including the National Academy of Sciences could be considered. Additional experts
could be nominated by the oversight team to include other “Experts’”
Areas to be addressed?
This study would assess the probability and consequences of a rupture or leak within 8000 feet of
proposed new and existing gas lines and its impact on the residents and the regional
environment, as well as social and economic impacts.
Funding
The entire effort would be funded by the Indian Point licensee in a manner similar to the safety
studies conducted at Millstone, Davis Besse, San Onofre, and other nuclear plants in the USA.
Precedents
It is common practice for the NRC to order licensees to conduct and fund safety studies that
evaluate the safety of nuclear plants and the impact on the population in the vicinity of these
facilities.
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Appendix C to §1910.119 -- Compliance Guidelines and Recommendations for Process
Safety Management (Nonmandatory)
This appendix serves as a nonmandatory guideline to assist employers and employees in
complying with the requirements of this section, as well as provides other helpful
recommendations and information. Examples presented in this appendix are not the only means
of achieving the performance goals in the standard. This appendix neither adds nor detracts from
the requirements of the standard.
1. Introduction to Process Safety Management. The major objective of process safety
management of highly hazardous chemicals is to prevent unwanted releases of hazardous
chemicals especially into locations which could expose employees and others to serious hazards.
An effective process safety management program requires a systematic approach to evaluating
the whole process. Using this approach the process design, process technology, operational and
maintenance activities and procedures, nonroutine activities and procedures, emergency
preparedness plans and procedures, training programs, and other elements which impact the
process are all considered in the evaluation. The various lines of defense that have been
incorporated into the design and operation of the process to prevent or mitigate the release of
hazardous chemicals need to be evaluated and strengthened to assure their effectiveness at each
level. Process safety management is the proactive identification, evaluation and mitigation or
prevention of chemical releases that could occur as a result of failures in process, procedures or
equipment.
The process safety management standard targets highly hazardous chemicals that have the
potential to cause a catastrophic incident. This standard as a whole is to aid employers in their
efforts to prevent or mitigate episodic chemical releases that could lead to a catastrophe in the
workplace and possibly to the surrounding community. To control these types of hazards,
employers need to develop the necessary expertise, experiences, judgment and proactive
initiative within their workforce to properly implement and maintain an effective process safety
management program as envisioned in the OSHA standard. This OSHA standard is required by
the Clean Air Act Amendments as is the Environmental Protection Agency's Risk Management
Plan. Employers, who merge the two sets of requirements into their process safety management
program, will better assure full compliance with each as well as enhancing their relationship with
the local community.
While OSHA believes process safety management will have a positive effect on the safety of
employees in workplaces and also offers other potential benefits to employers (increased
productivity), smaller businesses which may have limited resources available to them at this
time, might consider alternative avenues of decreasing the risks associated with highly hazardous
chemicals at their workplaces. One method which might be considered is the reduction in the
inventory of the highly hazardous chemical. This reduction in inventory will result in a reduction
of the risk or potential for a catastrophic incident. Also, employers including small employers
3
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may be able to establish more efficient inventory control by reducing the quantities of highly
hazardous chemicals on site below the established threshold quantities. This reduction can be
accomplished by ordering smaller shipments and maintaining the minimum inventory necessary
for efficient and safe operation. When reduced inventory is not feasible, then the employer might
consider dispersing inventory to several locations on site. Dispersing storage into locations
where a release in one location will not cause a release in another location is a practical method
to also reduce the risk or potential for catastrophic incidents.
2. Employee Involvement in Process Safety Management. Section 304 of the Clean Air Act
Amendments states that employers are to consult with their employees and their representatives
regarding the employers efforts in the development and implementation of the process safety
management program elements and hazard assessments. Section 304 also requires employers to
train and educate their employees and to inform affected employees of the findings from incident
investigations required by the process safety management program. Many employers, under their
safety and health programs, have already established means and methods to keep employees and
their representatives informed about relevant safety and health issues and employers may be able
to adapt these practices and procedures to meet their obligations under this standard. Employers
who have not implemented an occupational safety and health program may wish to form a safety
and health committee of employees and management representatives to help the employer meet
the obligations specified by this standard. These committees can become a significant ally in
helping the employer to implement and maintain an effective process safety management
program for all employees.
3. Process Safety Information. Complete and accurate written information concerning process
chemicals, process technology, and process equipment is essential to an effective process safety
management program and to a process hazards analysis. The compiled information will be a
necessary resource to a variety of users including the team that will perform the process hazards
analysis as required under paragraph (e); those developing the training programs and the
operating procedures; contractors whose employees will be working with the process; those
conducting the pre-startup reviews; local emergency preparedness planners; and insurance and
enforcement officials.
The information to be compiled about the chemicals, including process intermediates, needs to
be comprehensive enough for an accurate assessment of the fire and explosion characteristics,
reactivity hazards, the safety and health hazards to workers, and the corrosion and erosion effects
on the process equipment and monitoring tools. Current safety data sheet (SDS) information can
be used to help meet this requirement which must be supplemented with process chemistry
information including runaway reaction and over pressure hazards if applicable.
Process technology information will be a part of the process safety information package and it is
expected that it will include diagrams of the type shown in Appendix B of this section as well as
employer established criteria for maximum inventory levels for process chemicals; limits beyond
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which would be considered upset conditions; and a qualitative estimate of the consequences or
results of deviation that could occur if operating beyond the established process limits.
Employers are encouraged to use diagrams which will help users understand the process.
A block flow diagram is used to show the major process equipment and interconnecting process
flow lines and show flow rates, stream composition, temperatures, and pressures when necessary
for clarity. The block flow diagram is a simplified diagram.
Process flow diagrams are more complex and will show all main flow streams including valves
to enhance the understanding of the process, as well as pressures and temperatures on all feed
and product lines within all major vessels, in and out of headers and heat exchangers, and points
of pressure and temperature control. Also, materials of construction information, pump capacities
and pressure heads, compressor horsepower and vessel design pressures and temperatures are
shown when necessary for clarity. In addition, major components of control loops are usually
shown along with key utilities on process flow diagrams.
Piping and instrument diagrams (P&Ids) may be the more appropriate type of diagrams to show
some of the above details and to display the information for the piping designer and engineering
staff. The P&IDs are to be used to describe the relationships between equipment and
instrumentation as well as other relevant information that will enhance clarity. Computer
software programs which do P&Ids or other diagrams useful to the information package, may be
used to help meet this requirement.
The information pertaining to process equipment design must be documented. In other words,
what were the codes and standards relied on to establish good engineering practice. These codes
and standards are published by such organizations as the American Society of Mechanical
Engineers, American Petroleum Institute, American National Standards Institute, National Fire
Protection Association, American Society for Testing and Materials, National Board of Boiler
and Pressure Vessel Inspectors, National Association of Corrosion Engineers, American Society
of Exchange Manufacturers Association, and model building code groups.
In addition, various engineering societies issue technical reports which impact process design.
For example, the American Institute of Chemical Engineers has published technical reports on
topics such as two phase flow for venting devices. This type of technically recognized report
would constitute good engineering practice.
For existing equipment designed and constructed many years ago in accordance with the codes
and standards available at that time and no longer in general use today, the employer must
document which codes and standards were used and that the design and construction along with
the testing, inspection and operation are still suitable for the intended use. Where the process
technology requires a design which departs from the applicable codes and standards, the
employer must document that the design and construction is suitable for the intended purpose.
4. Process Hazard Analysis. A process hazard analysis (PHA), sometimes called a process hazard
evaluation, is one of the most important elements of the process safety management program. A
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PHA is an organized and systematic effort to identify and analyze the significance of potential
hazards associated with the processing or handling of highly hazardous chemicals. A PHA
provides information which will assist employers and employees in making decisions for
improving safety and reducing the consequences of unwanted or unplanned releases of hazardous
chemicals. A PHA is directed toward analyzing potential causes and consequences of fires,
explosions, releases of toxic or flammable chemicals and major spills of hazardous chemicals.
The PHA focuses on equipment, instrumentation, utilities, human actions (routine and
nonroutine), and external factors that might impact the process. These considerations assist in
determining the hazards and potential failure points or failure modes in a process.
The selection of a PHA methodology or technique will be influenced by many factors including
the amount of existing knowledge about the process. Is it a process that has been operated for a
long period of time with little or no innovation and extensive experience has been generated with
its use? Or, is it a new process or one which has been changed frequently by the inclusion of
innovative features? Also, the size and complexity of the process will influence the decision as to
the appropriate PHA methodology to use. All PHA methodologies are subject to certain
limitations. For example, the checklist methodology works well when the process is very stable
and no changes are made, but it is not as effective when the process has undergone extensive
change. The checklist may miss the most recent changes and consequently the changes would
not be evaluated. Another limitation to be considered concerns the assumptions made by the
team or analyst. The PHA is dependent on good judgment and the assumptions made during the
study need to be documented and understood by the team and reviewer and kept for a future
PHA.
The team conducting the PHA need to understand the methodology that is going to be used. A
PHA team can vary in size from two people to a number of people with varied operational and
technical backgrounds. Some team members may only be a part of the team for a limited time.
The team leader needs to be fully knowledgeable in the proper implementation of the PHA
methodology that is to be used and should be impartial in the evaluation. The other full or part
time team members need to provide the team with expertise in areas such as process technology,
process design, operating procedures and practices, including how the work is actually
performed, alarms, emergency procedures, instrumentation, maintenance procedures, both
routine and nonroutine tasks, including how the tasks are authorized, procurement of parts and
supplies, safety and health, and any other relevant subject as the need dictates. At least one team
member must be familiar with the process.
The ideal team will have an intimate knowledge of the standards, codes, specifications and
regulations applicable to the process being studied. The selected team members need to be
compatible and the team leader needs to be able to manage the team and the PHA study. The
team needs to be able to work together while benefiting from the expertise of others on the team
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or outside the team, to resolve issues, and to forge a consensus on the findings of the study and
the recommendations.
The application of a PHA to a process may involve the use of different methodologies for
various parts of the process. For example, a process involving a series of unit operations of
varying sizes, complexities, and ages may use different methodologies and team members for
each operation. Then the conclusions can be integrated into one final study and evaluation. A
more specific example is the use of a checklist PHA for a standard boiler or heat exchanger and
the use of a Hazard and Operability PHA for the overall process. Also, for batch type processes
like custom batch operations, a generic PHA of a representative batch may be used where there
are only small changes of monomer or other ingredient ratios and the chemistry is documented
for the full range and ratio of batch ingredients. Another process that might consider using a
generic type of PHA is a gas plant. Often these plants are simply moved from site to site and
therefore, a generic PHA may be used for these movable plants. Also, when an employer has
several similar size gas plants and no sour gas is being processed at the site, then a generic PHA
is feasible as long as the variations of the individual sites are accounted for in the PHA. Finally,
when an employer has a large continuous process which has several control rooms for different
portions of the process such as for a distillation tower and a blending operation, the employer
may wish to do each segment separately and then integrate the final results.
Additionally, small businesses which are covered by this rule, will often have processes that have
less storage volume, less capacity, and less complicated than processes at a large facility.
Therefore, OSHA would anticipate that the less complex methodologies would be used to meet
the process hazard analysis criteria in the standard. These process hazard analyses can be done in
less time and with a few people being involved. A less complex process generally means that
less data, P&IDs, and process information is needed to perform a process hazard analysis.
Many small businesses have processes that are not unique, such as cold storage lockers or water
treatment facilities. Where employer associations have a number of members with such facilities,
a generic PHA, evolved from a checklist or what-if questions, could be developed and used by
each employer effectively to reflect his/her particular process; this would simplify compliance
for them.
When the employer has a number of processes which require a PHA, the employer must set up a
priority system of which PHAs to conduct first. A preliminary or gross hazard analysis may be
useful in prioritizing the processes that the employer has determined are subject to coverage by
the process safety management standard. Consideration should first be given to those processes
with the potential of adversely affecting the largest number of employees. This prioritizing
should consider the potential severity of a chemical release, the number of potentially affected
employees, the operating history of the process such as the frequency of chemical releases, the
age of the process and any other relevant factors. These factors would suggest a ranking order
and would suggest either using a weighing factor system or a systematic ranking method. The
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use of a preliminary hazard analysis would assist an employer in determining which process
should be of the highest priority and thereby the employer would obtain the greatest
improvement in safety at the facility.
Detailed guidance on the content and application of process hazard analysis methodologies is
available from the American Institute of Chemical Engineers' Center for Chemical Process
Safety (see Appendix D).
5. Operating Procedures and Practices. Operating procedures describe tasks to be performed,
data to be recorded, operating conditions to be maintained, samples to be collected, and safety
and health precautions to be taken. The procedures need to be technically accurate,
understandable to employees, and revised periodically to ensure that they reflect current
operations. The process safety information package is to be used as a resource to better assure
that the operating procedures and practices are consistent with the known hazards of the
chemicals in the process and that the operating parameters are accurate. Operating procedures
should be reviewed by engineering staff and operating personnel to ensure that they are accurate
and provide practical instructions on how to actually carry out job duties safely.
Operating procedures will include specific instructions or details on what steps are to be taken or
followed in carrying out the stated procedures. These operating instructions for each procedure
should include the applicable safety precautions and should contain appropriate information on
safety implications. For example, the operating procedures addressing operating parameters will
contain operating instructions about pressure limits, temperature ranges, flow rates, what to do
when an upset condition occurs, what alarms and instruments are pertinent if an upset condition
occurs, and other subjects. Another example of using operating instructions to properly
implement operating procedures is in starting up or shutting down the process. In these cases,
different parameters will be required from those of normal operation. These operating
instructions need to clearly indicate the distinctions between startup and normal operations such
as the appropriate allowances for heating up a unit to reach the normal operating parameters.
Also the operating instructions need to describe the proper method for increasing the temperature
of the unit until the normal operating temperature parameters are achieved.
Computerized process control systems add complexity to operating instructions. These operating
instructions need to describe the logic of the software as well as the relationship between the
equipment and the control system; otherwise, it may not be apparent to the operator.
Operating procedures and instructions are important for training operating personnel. The
operating procedures are often viewed as the standard operating practices (SOPs) for operations.
Control room personnel and operating staff, in general, need to have a full understanding of
operating procedures. If workers are not fluent in English then procedures and instructions need
to be prepared in a second language understood by the workers. In addition, operating procedures
need to be changed when there is a change in the process as a result of the management of
change procedures. The consequences of operating procedure changes need to be fully evaluated
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and the information conveyed to the personnel. For example, mechanical changes to the process
made by the maintenance department (like changing a valve from steel to brass or other subtle
changes) need to be evaluated to determine if operating procedures and practices also need to be
changed. All management of change actions must be coordinated and integrated with current
operating procedures and operating personnel must be oriented to the changes in procedures
before the change is made. When the process is shutdown in order to make a change, then the
operating procedures must be updated before startup of the process.
Training in how to handle upset conditions must be accomplished as well as what operating
personnel are to do in emergencies such as when a pump seal fails or a pipeline ruptures.
Communication between operating personnel and workers performing work within the process
area, such as nonroutine tasks, also must be maintained. The hazards of the tasks are to be
conveyed to operating personnel in accordance with established procedures and to those
performing the actual tasks. When the work is completed, operating personnel should be
informed to provide closure on the job.
6. Employee Training. All employees, including maintenance and contractor employees,
involved with highly hazardous chemicals need to fully understand the safety and health hazards
of the chemicals and processes they work with for the protection of themselves, their fellow
employees and the citizens of nearby communities. Training conducted in compliance with
1910.1200, the Hazard Communication standard, will help employees to be more knowledgeable
about the chemicals they work with as well as familiarize them with reading and understanding
SDSs. However, additional training in subjects such as operating procedures and safety work
practices, emergency evacuation and response, safety procedures, routine and nonroutine work
authorization activities, and other areas pertinent to process safety and health will need to be
covered by an employer's training program.
In establishing their training programs, employers must clearly define the employees to be
trained and what subjects are to be covered in their training. Employers in setting up their
training program will need to clearly establish the goals and objectives they wish to achieve with
the training that they provide to their employees. The learning goals or objectives should be
written in clear measurable terms before the training begins. These goals and objectives need to
be tailored to each of the specific training modules or segments. Employers should describe the
important actions and conditions under which the employee will demonstrate competence or
knowledge as well as what is acceptable performance.
Hands-on-training where employees are able to use their senses beyond listening, will enhance
learning. For example, operating personnel, who will work in a control room or at control panels,
would benefit by being trained at a simulated control panel or panels. Upset conditions of various
types could be displayed on the simulator, and then the employee could go through the proper
operating procedures to bring the simulator panel back to the normal operating parameters. A
training environment could be created to help the trainee feel the full reality of the situation but,
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of course, under controlled conditions. This realistic type of training can be very effective in
teaching employees correct procedures while allowing them to also see the consequences of what
might happens if they do not follow established operating procedures. Other training techniques
using videos or on-the-job training can also be very effective for teaching other job tasks, duties,
or other important information. An effective training program will allow the employee to fully
participate in the training process and to practice their skill or knowledge.
Employers need to periodically evaluate their training programs to see if the necessary skills,
knowledge, and routines are being properly understood and implemented by their trained
employees. The means or methods for evaluating the training should be developed along with the
training program goals and objectives. Training program evaluation will help employers to
determine the amount of training their employees understood, and whether the desired results
were obtained. If, after the evaluation, it appears that the trained employees are not at the level of
knowledge and skill that was expected, the employer will need to revise the training program,
provide retraining, or provide more frequent refresher training sessions until the deficiency is
resolved. Those who conducted the training and those who received the training should also be
consulted as to how best to improve the training process. If there is a language barrier, the
language known to the trainees should be used to reinforce the training messages and
information.
Careful consideration must be given to assure that employees including maintenance and
contract employees receive current and updated training. For example, if changes are made to a
process, impacted employees must be trained in the changes and understand the effects of the
changes on their job tasks (e.g., any new operating procedures pertinent to their tasks).
Additionally, as already discussed the evaluation of the employee's absorption of training will
certainly influence the need for training.
7. Contractors. Employers who use contractors to perform work in and around processes that
involve highly hazardous chemicals, will need to establish a screening process so that they hire
and use contractors who accomplish the desired job tasks without compromising the safety and
health of employees at a facility. For contractors, whose safety performance on the job is not
known to the hiring employer, the employer will need to obtain information on injury and illness
rates and experience and should obtain contractor references. Additionally, the employer must
assure that the contractor has the appropriate job skills, knowledge and certifications (such as for
pressure vessel welders). Contractor work methods and experiences should be evaluated. For
example, does the contractor conducting demolition work swing loads over operating processes
or does the contractor avoid such hazards?
Maintaining a site injury and illness log for contractors is another method employers must use to
track and maintain current knowledge of work activities involving contract employees working
on or adjacent to covered processes. Injury and illness logs of both the employer's employees and
contract employees allow an employer to have full knowledge of process injury and illness
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experience. This log will also contain information which will be of use to those auditing process
safety management compliance and those involved in incident investigations.
Contract employees must perform their work safely. Considering that contractors often perform
very specialized and potentially hazardous tasks such as confined space entry activities and
nonroutine repair activities it is quite important that their activities be controlled while they are
working on or near a covered process. A permit system or work authorization system for these
activities would also be helpful to all affected employers. The use of a work authorization system
keeps an employer informed of contract employee activities, and as a benefit the employer will
have better coordination and more management control over the work being performed in the
process area. A well run and well maintained process where employee safety is fully recognized
will benefit all of those who work in the facility whether they be contract employees or
employees of the owner.
8. Pre-Startup Safety. For new processes, the employer will find a PHA helpful in improving the
design and construction of the process from a reliability and quality point of view. The safe
operation of the new process will be enhanced by making use of the PHA recommendations
before final installations are completed. P&IDs are to be completed along with having the
operating procedures in place and the operating staff trained to run the process before startup.
The initial startup procedures and normal operating procedures need to be fully evaluated as part
of the pre-startup review to assure a safe transfer into the normal operating mode for meeting the
process parameters.
For existing processes that have been shutdown for turnaround, or modification, etc., the
employer must assure that any changes other than "replacement in kind" made to the process
during shutdown go through the management of change procedures. P&IDs will need to be
updated as necessary, as well as operating procedures and instructions. If the changes made to
the process during shutdown are significant and impact the training program, then operating
personnel as well as employees engaged in routine and nonroutine work in the process area may
need some refresher or additional training in light of the changes. Any incident investigation
recommendations, compliance audits or PHA recommendations need to be reviewed as well to
see what impacts they may have on the process before beginning the startup.
9. Mechanical Integrity. Employers will need to review their maintenance programs and
schedules to see if there are areas where "breakdown" maintenance is used rather than an ongoing mechanical integrity program. Equipment used to process, store, or handle highly
hazardous chemicals needs to be designed, constructed, installed and maintained to minimize the
risk of releases of such chemicals. This requires that a mechanical integrity program be in place
to assure the continued integrity of process equipment. Elements of a mechanical integrity
program include the identification and categorization of equipment and instrumentation,
inspections and tests, testing and inspection frequencies, development of maintenance
procedures, training of maintenance personnel, the establishment of criteria for acceptable test
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results, documentation of test and inspection results, and documentation of manufacturer
recommendations as to meantime to failure for equipment and instrumentation.
The first line of defense an employer has available is to operate and maintain the process as
designed, and to keep the chemicals contained. This line of defense is backed up by the next line
of defense which is the controlled release of chemicals through venting to scrubbers or flares, or
to surge or overflow tanks which are designed to receive such chemicals, etc. These lines of
defense are the primary lines of defense or means to prevent unwanted releases. The secondary
lines of defense would include fixed fire protection systems like sprinklers, water spray, or
deluge systems, monitor guns, etc., dikes, designed drainage systems, and other systems which
would control or mitigate hazardous chemicals once an unwanted release occurs. These primary
and secondary lines of defense are what the mechanical integrity program needs to protect and
strengthen these primary and secondary lines of defenses where appropriate.
The first step of an effective mechanical integrity program is to compile and categorize a list of
process equipment and instrumentation for inclusion in the program. This list would include
pressure vessels, storage tanks, process piping, relief and vent systems, fire protection system
components, emergency shutdown systems and alarms and interlocks and pumps. For the
categorization of instrumentation and the listed equipment the employer would prioritize which
pieces of equipment require closer scrutiny than others. Meantime to failure of various
instrumentation and equipment parts would be known from the manufacturers data or the
employer's experience with the parts, which would then influence the inspection and testing
frequency and associated procedures. Also, applicable codes and standards such as the National
Board Inspection Code, or those from the American Society for Testing and Material, American
Petroleum Institute, National Fire Protection Association, American National Standards Institute,
American Society of Mechanical Engineers, and other groups, provide information to help
establish an effective testing and inspection frequency, as well as appropriate methodologies.
The applicable codes and standards provide criteria for external inspections for such items as
foundation and supports, anchor bolts, concrete or steel supports, guy wires, nozzles and
sprinklers, pipe hangers, grounding connections, protective coatings and insulation, and external
metal surfaces of piping and vessels, etc. These codes and standards also provide information on
methodologies for internal inspection, and a frequency formula based on the corrosion rate of the
materials of construction. Also, erosion both internal and external needs to be considered along
with corrosion effects for piping and valves. Where the corrosion rate is not known, a maximum
inspection frequency is recommended, and methods of developing the corrosion rate are
available in the codes. Internal inspections need to cover items such as vessel shell, bottom and
head; metallic linings; nonmetallic linings; thickness measurements for vessels and piping;
inspection for erosion, corrosion, cracking and bulges; internal equipment like trays, baffles,
sensors and screens for erosion, corrosion or cracking and other deficiencies. Some of these
inspections may be performed by state or local government inspectors under state and local
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statutes. However, each employer needs to develop procedures to ensure that tests and
inspections are conducted properly and that consistency is maintained even where different
employees may be involved. Appropriate training is to be provided to maintenance personnel to
ensure that they understand the preventive maintenance program procedures, safe practices, and
the proper use and application of special equipment or unique tools that may be required. This
training is part of the overall training program called for in the standard.
A quality assurance system is needed to help ensure that the proper materials of construction are
used, that fabrication and inspection procedures are proper, and that installation procedures
recognize field installation concerns. The quality assurance program is an essential part of the
mechanical integrity program and will help to maintain the primary and secondary lines of
defense that have been designed into the process to prevent unwanted chemical releases or those
which control or mitigate a release. "As built" drawings, together with certifications of coded
vessels and other equipment, and materials of construction need to be verified and retained in the
quality assurance documentation. Equipment installation jobs need to be properly inspected in
the field for use of proper materials and procedures and to assure that qualified craftsmen are
used to do the job. The use of appropriate gaskets, packing, bolts, valves, lubricants and welding
rods need to be verified in the field. Also, procedures for installation of safety devices need to be
verified, such as the torque on the bolts on ruptured disc installations, uniform torque on flange
bolts, proper installation of pump seals, etc. If the quality of parts is a problem, it may be
appropriate to conduct audits of the equipment supplier's facilities to better assure proper
purchases of required equipment which is suitable for its intended service. Any changes in
equipment that may become necessary will need to go through the management of change
procedures.
10. Nonroutine Work Authorizations. Nonroutine work which is conducted in process areas
needs to be controlled by the employer in a consistent manner. The hazards identified involving
the work that is to be accomplished must be communicated to those doing the work, but also to
those operating personnel whose work could affect the safety of the process. A work
authorization notice or permit must have a procedure that describes the steps the maintenance
supervisor, contractor representative or other person needs to follow to obtain the necessary
clearance to get the job started. The work authorization procedures need to reference and
coordinate, as applicable, lockout/tagout procedures, line breaking procedures, confined space
entry procedures and hot work authorizations. This procedure also needs to provide clear steps to
follow once the job is completed in order to provide closure for those that need to know the job
is now completed and equipment can be returned to normal.
11. Managing Change. To properly manage changes to process chemicals, technology,
equipment and facilities, one must define what is meant by change. In this process safety
management standard, change includes all modifications to equipment, procedures, raw materials
and processing conditions other than "replacement in kind." These changes need to be properly
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managed by identifying and reviewing them prior to implementation of the change. For example,
the operating procedures contain the operating parameters (pressure limits, temperature ranges,
flow rates, etc.) and the importance of operating within these limits. While the operator must
have the flexibility to maintain safe operation within the established parameters, any operation
outside of these parameters requires review and approval by a written management of change
procedure.
Management of change covers such as changes in process technology and changes to equipment
and instrumentation. Changes in process technology can result from changes in production rates,
raw materials, experimentation, equipment unavailability, new equipment, new product
development, change in catalyst and changes in operating conditions to improve yield or quality.
Equipment changes include among others change in materials of construction, equipment
specifications, piping pre-arrangements, experimental equipment, computer program revisions
and changes in alarms and interlocks. Employers need to establish means and methods to detect
both technical changes and mechanical changes.
Temporary changes have caused a number of catastrophes over the years, and employers need to
establish ways to detect temporary changes as well as those that are permanent. It is important
that a time limit for temporary changes be established and monitored since, without control,
these changes may tend to become permanent. Temporary changes are subject to the
management of change provisions. In addition, the management of change procedures are used
to insure that the equipment and procedures are returned to their original or designed conditions
at the end of the temporary change. Proper documentation and review of these changes is
invaluable in assuring that the safety and health considerations are being incorporated into the
operating procedures and the process.
Employers may wish to develop a form or clearance sheet to facilitate the processing of changes
through the management of change procedures. A typical change form may include a description
and the purpose of the change, the technical basis for the change, safety and health
considerations, documentation of changes for the operating procedures, maintenance procedures,
inspection and testing, P&IDs, electrical classification, training and communications, pre-startup
inspection, duration if a temporary change, approvals and authorization. Where the impact of the
change is minor and well understood, a check list reviewed by an authorized person with proper
communication to others who are affected may be sufficient. However, for a more complex or
significant design change, a hazard evaluation procedure with approvals by operations,
maintenance, and safety departments may be appropriate. Changes in documents such as P&IDs,
raw materials, operating procedures, mechanical integrity programs, electrical classifications,
etc., need to be noted so that these revisions can be made permanent when the drawings and
procedure manuals are updated. Copies of process changes need to be kept in an accessible
location to ensure that design changes are available to operating personnel as well as to PHA
team members when a PHA is being done or one is being updated.
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12. Investigation of Incidents. Incident investigation is the process of identifying the underlying
causes of incidents and implementing steps to prevent similar events from occurring. The intent
of an incident investigation is for employers to learn from past experiences and thus avoid
repeating past mistakes. The incidents for which OSHA expects employers to become aware and
to investigate are the types of events which result in or could reasonably have resulted in a
catastrophic release. Some of the events are sometimes referred to as "near misses," meaning that
a serious consequence did not occur, but could have.
Employers need to develop in-house capability to investigate incidents that occur in their
facilities. A team needs to be assembled by the employer and trained in the techniques of
investigation including how to conduct interviews of witnesses, needed documentation and
report writing. A multi-disciplinary team is better able to gather the facts of the event and to
analyze them and develop plausible scenarios as to what happened, and why. Team members
should be selected on the basis of their training, knowledge and ability to contribute to a team
effort to fully investigate the incident. Employees in the process area where the incident occurred
should be consulted, interviewed or made a member of the team. Their knowledge of the events
form a significant set of facts about the incident which occurred. The report, its findings and
recommendations are to be shared with those who can benefit from the information. The
cooperation of employees is essential to an effective incident investigation. The focus of the
investigation should be to obtain facts, and not to place blame. The team and the investigation
process should clearly deal with all involved individuals in a fair, open and consistent manner.
13. Emergency Preparedness. Each employer must address what actions employees are to take
when there is an unwanted release of highly hazardous chemicals. Emergency preparedness or
the employer's tertiary (third) lines of defense are those that will be relied on along with the
secondary lines of defense when the primary lines of defense which are used to prevent an
unwanted release fail to stop the release. Employers will need to decide if they want employees
to handle and stop small or minor incidental releases. Whether they wish to mobilize the
available resources at the plant and have them brought to bear on a more significant release. Or
whether employers want their employees to evacuate the danger area and promptly escape to a
preplanned safe zone area, and allow the local community emergency response organizations to
handle the release. Or whether the employer wants to use some combination of these actions.
Employers will need to select how many different emergency preparedness or tertiary lines of
defense they plan to have and then develop the necessary plans and procedures, and
appropriately train employees in their emergency duties and responsibilities and then implement
these lines of defense.
Employers at a minimum must have an emergency action plan which will facilitate the prompt
evacuation of employees when an unwanted release of highly hazardous chemical. This means
that the employer will have a plan that will be activated by an alarm system to alert employees
when to evacuate and, that employees who are physically impaired, will have the necessary
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support and assistance to get them to the safe zone as well. The intent of these requirements is to
alert and move employees to a safe zone quickly. Delaying alarms or confusing alarms are to be
avoided. The use of process control centers or similar process buildings in the process area as
safe areas is discouraged. Recent catastrophes have shown that a large life loss has occurred in
these structures because of where they have been sited and because they are not necessarily
designed to withstand over-pressures from shockwaves resulting from explosions in the process
area.
Unwanted incidental releases of highly hazardous chemicals in the process area must be
addressed by the employer as to what actions employees are to take. If the employer wants
employees to evacuate the area, then the emergency action plan will be activated. For outdoor
processes where wind direction is important for selecting the safe route to a refuge area, the
employer should place a wind direction indicator such as a wind sock or pennant at the highest
point that can be seen throughout the process area. Employees can move in the direction of cross
wind to upwind to gain safe access to the refuge area by knowing the wind direction.
If the employer wants specific employees in the release area to control or stop the minor
emergency or incidental release, these actions must be planned for in advance and procedures
developed and implemented. Preplanning for handling incidental releases for minor emergencies
in the process area needs to be done, appropriate equipment for the hazards must be provided,
and training conducted for those employees who will perform the emergency work before they
respond to handle an actual release. The employer's training program, including the Hazard
Communication standard training is to address the training needs for employees who are
expected to handle incidental or minor releases.
Preplanning for releases that are more serious than incidental releases is another important line of
defense to be used by the employer. When a serious release of a highly hazardous chemical
occurs, the employer through preplanning will have determined in advance what actions
employees are to take. The evacuation of the immediate release area and other areas as necessary
would be accomplished under the emergency action plan. If the employer wishes to use plant
personnel such as a fire brigade, spill control team, a hazardous materials team, or use employees
to render aid to those in the immediate release area and control or mitigate the incident, these
actions are covered by 1910.120, the Hazardous Waste Operations and Emergency Response
(HAZWOPER) standard. If outside assistance is necessary, such as through mutual aid
agreements between employers or local government emergency response organizations, these
emergency responders are also covered by HAZWOPER. The safety and health protections
required for emergency responders are the responsibility of their employers and of the on-scene
incident commander.
Responders may be working under very hazardous conditions and therefore the objective is to
have them competently led by an on-scene incident commander and the commander's staff,
properly equipped to do their assigned work safely, and fully trained to carry out their duties

16

Attachment 1
What is an Independent Risk Assessment?
safely before they respond to an emergency. Drills, training exercises, or simulations with the
local community emergency response planners and responder organizations is one means to
obtain better preparedness. This close cooperation and coordination between plant and local
community emergency preparedness managers will also aid the employer in complying with the
Environmental Protection Agency's Risk Management Plan criteria.
One effective way for medium to large facilities to enhance coordination and communication
during emergencies for on plant operations and with local community organizations is for
employers to establish and equip an emergency control center. The emergency control center
would be sited in a safe zone area so that it could be occupied throughout the duration of an
emergency. The center would serve as the major communication link between the on-scene
incident commander and plant or corporate management as well as with the local community
officials. The communication equipment in the emergency control center should include a
network to receive and transmit information by telephone, radio or other means. It is important to
have a backup communication network in case of power failure or one communication means
fails. The center should also be equipped with the plant layout and community maps, utility
drawings including fire water, emergency lighting, appropriate reference materials such as a
government agency notification list, company personnel phone list, SARA Title III reports and
safety data sheets, emergency plans and procedures manual, a listing with the location of
emergency response equipment, mutual aid information, and access to meteorological or weather
condition data and any dispersion modeling data.
14. Compliance Audits. Employers need to select a trained individual or assemble a trained team
of people to audit the process safety management system and program. A small process or plant
may need only one knowledgeable person to conduct an audit. The audit is to include an
evaluation of the design and effectiveness of the process safety management system and a field
inspection of the safety and health conditions and practices to verify that the employer's systems
are effectively implemented. The audit should be conducted or lead by a person knowledgeable
in audit techniques and who is impartial towards the facility or area being audited. The essential
elements of an audit program include planning, staffing, conducting the audit, evaluation and
corrective action, follow-up and documentation.
Planning in advance is essential to the success of the auditing process. Each employer needs to
establish the format, staffing, scheduling and verification methods prior to conducting the audit.
The format should be designed to provide the lead auditor with a procedure or checklist which
details the requirements of each section of the standard. The names of the audit team members
should be listed as part of the format as well. The checklist, if properly designed, could serve as
the verification sheet which provides the auditor with the necessary information to expedite the
review and assure that no requirements of the standard are omitted. This verification sheet format
could also identify those elements that will require evaluation or a response to correct
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deficiencies. This sheet could also be used for developing the follow-up and documentation
requirements.
The selection of effective audit team members is critical to the success of the program. Team
members should be chosen for their experience, knowledge, and training and should be familiar
with the processes and with auditing techniques, practices and procedures. The size of the team
will vary depending on the size and complexity of the process under consideration. For a large,
complex, highly instrumented plant, it may be desirable to have team members with expertise in
process engineering and design, process chemistry, instrumentation and computer controls,
electrical hazards and classifications, safety and health disciplines, maintenance, emergency
preparedness, warehousing or shipping, and process safety auditing. The team may use part-time
members to provide for the depth of expertise required as well as for what is actually done or
followed, compared to what is written.
An effective audit includes a review of the relevant documentation and process safety
information, inspection of the physical facilities, and interviews with all levels of plant
personnel. Utilizing the audit procedure and checklist developed in the preplanning stage, the
audit team can systematically analyze compliance with the provisions of the standard and any
other corporate policies that are relevant. For example, the audit team will review all aspects of
the training program as part of the overall audit. The team will review the written training
program for adequacy of content, frequency of training, effectiveness of training in terms of its
goals and objectives as well as to how it fits into meeting the standard's requirements,
documentation, etc. Through interviews, the team can determine the employee's knowledge and
awareness of the safety procedures, duties, rules, emergency response assignments, etc. During
the inspection, the team can observe actual practices such as safety and health policies,
procedures, and work authorization practices. This approach enables the team to identify
deficiencies and determine where corrective actions or improvements are necessary.
An audit is a technique used to gather sufficient facts and information, including statistical
information, to verify compliance with standards. Auditors should select as part of their
preplanning a sample size sufficient to give a degree of confidence that the audit reflects the
level of compliance with the standard. The audit team, through this systematic analysis, should
document areas which require corrective action as well as those areas where the process safety
management system is effective and working in an effective manner. This provides a record of
the audit procedures and findings, and serves as a baseline of operation data for future audits. It
will assist future auditors in determining changes or trends from previous audits.
Corrective action is one of the most important parts of the audit. It includes not only addressing
the identified deficiencies, but also planning, followup, and documentation. The corrective action
process normally begins with a management review of the audit findings. The purpose of this
review is to determine what actions are appropriate, and to establish priorities, timetables,
resource allocations and requirements and responsibilities. In some cases, corrective action may
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involve a simple change in procedure or minor maintenance effort to remedy the concern.
Management of change procedures need to be used, as appropriate, even for what may seem to
be a minor change. Many of the deficiencies can be acted on promptly, while some may require
engineering studies or indepth review of actual procedures and practices. There may be instances
where no action is necessary and this is a valid response to an audit finding. All actions taken,
including an explanation where no action is taken on a finding, needs to be documented as to
what was done and why.
It is important to assure that each deficiency identified is addressed, the corrective action to be
taken noted, and the audit person or team responsible be properly documented by the employer.
To control the corrective action process, the employer should consider the use of a tracking
system. This tracking system might include periodic status reports shared with affected levels of
management, specific reports such as completion of an engineering study, and a final
implementation report to provide closure for audit findings that have been through management
of change, if appropriate, and then shared with affected employees and management. This type
of tracking system provides the employer with the status of the corrective action. It also provides
the documentation required to verify that appropriate corrective actions were taken on
deficiencies identified in the audit.
[78 FR 9313, Feb. 8, 2013]
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14 December 2015
Mr. Christopher Miller
Director Division of License Renewal
Office of Nuclear Reactor Regulation
USN RC
Washington, DC 20001
Dear Mr. Miller:
Below is my response to your letter to me dated November 6, 2015. For simplicity and
efficiency reasons I have reproduced your letter (with some OCR errors), along with my
comments and questions following specific paragraphs.
I wish to thank the NRC Staff for its efforts and acknowledge that some of my issues have
been clarified while others remain unresolved. The issues in the letter that have been
confirmed are:
• The NRC clearly acknowledges the fact that the buried gas lines have never been
analyzed for a leak or explosion, therefore the plants are operating in an unanalyzed
condition.
• The control room and the vital switchgear room remain unprotected in the event of
natural gas leak that results in explosions or explosive concentrations of methane in
these areas.
•The NRC has no procedures to assure the quality of its calculations.
• Entergy/NRC have not verified the potential flammable content of the fuel oil tanks.
• Entergy and all first responders have no procedures in place to respond to a gas
explosion or leak. Entergy has no procedures for notifying Spectra in the event of a
leak or rupture.
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• There are no procedures in place to address "Emergency Preparedness" as required
by 49 CFR 192.615 and other requirements of Part 192.
• The NRC has not conducted any signed or dated calculation supporting the
Chairman's and the Staffs claims of confirmatory, independent, or bounding
calculations is spite of numerous FOIA requests from four different persons.

Paul M. Blanch
Energy Consultant
Blanch Response to NRC 11-6-15
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• The NRC has made no attempts to verify with Entergy, Spectra or with FERC that the
design, construction and operation are in compliance with the DOT regulations
specified in 49 CFR 192.
• The NRC has not initiated any investigation of alleged material false statements by
Entergy.
Please acknowledge your agreement with the above conclusions from your response.
In addition to those questions identified in my comments to your letter, the following issues
regarding the new and existing gas transmission lines are of major concern because they
impact the safety of more than 20 million residents within 50 miles of Indian Point.
At the December 7, 2015 elected officials' meeting with Chairman Burns and in other
communications, the NRC continues to claim that its many engineers have analyzed the risk
of siting the pipeline at Indian Point and have determined it is safe and therefore an
independent risk assessment by a pipeline expert such as Mr. Kuprewicz is not necessary.
Yet, Rao Tammara, the NRC engineer who conducted the confirmatory analysis knew so
little about pipeline rupture dynamics that he stated to me that he did not even question the
3 minute closure time and also that he was not familiar with the NRC regulations for
operating plants as this was the responsibility of NRR. Further, the NRC engineer who
conducted the peer review, Mr. Hollcraft, stated in writing, 'Tm not a risk engineer, so I
cannot definitely say whether their PRA methodology is in keeping with regulatory
guidance and is acceptable for this 50.59 evaluation." Moreover, Mr. Hollcraft knew so little
about gas pipeline dynamics that the evaluation was for an LNG (liquefied natural gas)
pipeline rather than a gas pipeline. The two have very different rupture dynamics.
The NRC Chairman and Staff continue to claim to have conducted an independent,
bounding, peer-reviewed, analysis, yet the NRC is unable to provide any signed or dated
analysis as requested under FOIA. The following diagrams were what the NRC provided in
its FOIA response to my request for the calculations that the NRC used to determine the
safety of the siting of the AIM pipeline at Indian Point:
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Examples of partial content ofNRC's "Analysis"
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While the NRC continues to claim that the NRC's engineers have adequately analyzed the risk and
refers to the quantitative details of the NRC's "independent confirmatory analysis," your letter
answering the 39 questions also says, "review and approval of the proposed pipeline ... overreaches
our regulatory authority", "the NRC does not perform safety-related calculations", "the NRC's role is
limited to ensuring the safe operations of Indian Point" and that the licensee performed a "site hazards
analysis." It mentions other regulatory agencies, but none have conducted a safety analysis of the
siting of the pipeline alongside Indian Point. A valid assessment of the risk of co-locating the pipeline
at Indian Point has not been conducted.
Now that the NRC knows that its confirmatory analysis and peer-reviewed analysis are based on false
information and defy the basic laws of thermodynamics, are inconsistent with federal regulations, are
based on a modeling system that is prohibited for a pipeline rupture in this configuration, and that the
NRC does not have the expertise to properly evaluate the consequences of a pipeline rupture of a 42"
diameter, high-pressure pipeline at this location, that puts in jeopardy the lives of 20 million people
and the economy of the U.S., the NRC refuses to rescind its prior statement to FERC that the siting of

the pipeline alongside Indian Point is safe even though it is aware that FERC's approval was based on
the NRC confirmation that it is safe.
Furthermore, initial safety studies of the buried pipelines were based on the existence of automatic
gas isolation valves. These valves have been removed, yet their removal was not analyzed or
documented. The Indian Point Safety Study of 1982, conducted after the removal of the valves,
assumed they were operational. Numerous NRC statements including the NRC's letter of November 6,
2015 confirm that the safety of the system that no longer has shut off valves has not been evaluated.
2

An example of an area of risk that the NRC totally ignored and is required by 10 CFR SO Appendix A
and numerous Regulatory Guides is Control Room Habitability. These regulations require an
assessment and protection against of toxic or explosive gas in the control room. The NRC has ignored
this problem since initial plant licensing. The control room has a direct path to the outside
environment and no protection against natural gas ingress. Should a gas leak occur, natural gas may
migrate into the control room and other buildings, exploding with no detection or isolation that may
disable the entire control room staff.
Based on my calculations from RG 1.91 and the gas release rate provided by the NRC, the damaging
blast radius exceeds 8000 feet which is consistent with similar calculations reviewed and approved by
the NRC for Turkey Point, Plant Vogel, Calvert Cliffs, Fort Saint Vrain and the proposed uranium
enrichment facility in Eunice, New Mexico. Furthermore, using the NRC-supplied data, the TNT
equivalent of a rupture in the first 4 minutes would be equivalent to the atomic bombs dropped on
Hiroshima. If the NRC prohibits a propane grill within a nuclear facility, how can it allow a pipeline?
We have been discussing these issues since October 2010 at the expense of many NRC man-hours, taxpayer
dollars and our time with little or no progress. I believe it is now time to openly discuss these
differences in a professional meeting with all involved parties. Mr. Kuprewicz, elected officials,
impacted residents and myself are more than willing to openly discuss these differences with the NRC.
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If the NRC is unwilling to have an open professional dialog with us in a meeting then the only
alternative is to order Entergy to perform a Risk Assessment as outlined in Attachment 1.
My comments and questions are in bold italics in the enclosed section titled "Comments and
Questions."
I also include OSHA's Recommendations for Process Safety Management within Attachment 1 and a
letter to Assemblywoman Galef from Richard Kuprewicz, (Attachment 2) a world-renowned gas safety
expert.
The gas lines and their close proximity to the plants also present major Homeland Security concerns
that have not been addressed and it would be inappropriate to discuss in public communication. I
would appreciate a meeting with the NRC and Homeland Security to discuss specific concerns and
potential vulnerabilities.
I look forward to your response with an agreement to conduct a professional meeting between the
NRC and those most impacted by the installation of the new gas transmission line and the existing
lines, or a firm commitment to sanction an independent risk assessment as outlined in Attachment 2.
Sincerely,
Paul M. Blanch
135 Hyde Rd.
West Hartford, CT 06117
860-922-3119
Enclosure: Blanch Comments and Questions on NRC Letter of 11/6/2015
Attachment 1: What is an Independent Risk Assessment
Attachment 2: Richard Kuprewicz 10/12/15 Letter to Assemblywoman Galef
Cc:
Assemblywoman Galef
Assemblyman Buchwald
Congresswoman Lowey
Congressman Engel
Senator Schumer
Senator Gillibrand
Senator Markey
Ms. Cheryl Mccrary, NRC Director of Office of Investigations
Mr. Hubert Bell, NRC Inspector General
Mr. Brian Holian, NRC Director of Nuclear Security
Mr. Norman Bay, FERC Chairman
Mr. Fred Dacimo, VP Entergy Indian Point
NRC Senior Resident Inspector Indian Point
Mr. Douglas Pickett NRC
Mr. Arthur Burritt NRC
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Mr. WiJiiam Dean, Director NRR

Mr. David Dorman NRC Region 1 Administrator
Mr. Victor McCree, NRC EDO
Ms. Lisamarie jarriel, NRC Agency Allegations Advisor
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