
From: 
To: 

Subject: 
Date: 

All, 

Sanborn. Scott Edward 
Dennis, Suzanne: IP Expert Eval Team; Nanney, Steve {PHMSAl; Luketa, Aoay: Mohmand Jamal Ahmed; 
Lafleur, Chris; Glover Austin Michael: Skeen, David: Clark. Theresa 
[Extemal_Sender) RE: [EXTERNAL) IP Expert Full Team Meeting 
Thursday, March 26, 2020 3:08:02 PM 

SN L's draft memo documenting the independent evaluation has been uploaded to the BOX site. 

Thanks, 
Scott 

-----Original Appointment-----

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Thursday, March 26, 2020 12:17 PM 

To: IP Expert Eval Team; Nanney, Steve (PHMSA); Sanborn, Scott Edward; Luketa, Anay; Mohmand, 

Jamal Ahmed; LaFleur, Chris; Glover, Austin Michael; Skeen, David; Clark, Theresa 

Subject: [EXTERNAL] IP Expert Fu ll Team Meeting 

When: Monday, March 30, 2020 2:00 PM-3:00 PM (UTC-05:00) Eastern Time (US & Canada). 

Where: Skype Meeting 

Hi al l, 

We wanted to get the whole team together (including SNL and PHMSA) to go over Sandia's 

independent evaluation, so we can make sure we have a common understanding before we finish 

writ ing up our draft report. 

Let me know if this time doesn't work for you. 

Thanks so much! 

Suzanne 

Join Skype Meeting 
Trouble Joining? Try Skype Web App 

Join by phone 

301-415-0333~ (HQ) English (Unite:l States) 

Eiod a local number 

f{bj(6i7 
Conference IDL__J 

Forgot your dial-in PIN? l.t:!.e.Lo. 



1. Use the f irs t li nk if you are an NRC user 

2. Use th e second lin k if you are not an NRC user 

3. Users who dial -in only via phone wil l not be ab le to joi n the meeting until another attendee has 

joined by completing step 1 above. 

4. If using Skype over Citrix (which is not as optimal a service as VPN), choose the 3rd option "Don't 

join aud io" and dial into the meeting from a phone. You will be able to see the video presentation 

over t he Skype and audio via the phone. 



From: 
To: 
Cc: 
Subject: 
Date: 

Hi Suzanne, 

Sanborn. Scott Edward 
Dennis. Suzanne 
Luketa Anav: Mohmand. Jamal Ahmed 
[Extemal_Sender] RE: [EXTERNAL] Phone Call Monday 
Thursday. March 26, 2020 1:01:58 PM 

We will be ready to send a draft over this afternoon. Can we send the draft (it is OUO) and then have 

the discussion with PHMSA on Monday? 

Thanks, 

Scott 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Thursday, March 26, 2020 10:51 AM 

To: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Cc: Luketa, Anay <aluketa@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Subject: [EXTERNAL] Phone Ca ll Monday 

Hi Scott, 

Are you all available for a phone call on Monday with our PH MSA team member? We were thinking 

that before you al l sent over t he report, we could al l meet together as team to make sure t hat 

everyone has the opportunity for questions, etc. I understand that t his wou ld push back when you 

al l send the report, but I amok w it h that. 

Thanks! 

Suzanne 

Suzanne Dennis 

Office of Research 

U.S. NRC 

301-415-0760 



From: 
To: 
Subject: 
Date: 

Mohmand Jam.11 Ahmed 
Pennis Swaone 
[External_Seoder) RE: RE: RE: RE: [EXTERNAL] transformer damage threshold 
Wednesday, March 25, 2020 11:~ :37 AM 

Attachments: imaoeOOS ooo 
imaoe006 ooa 
lmaorQOZ POP 
lrnaoeQOB poo 

Realized you asked about 15 kW/m"2. 

Table A-4 
Verification of Thermoplastic Heat Flux Exposures 

Heat Flux NUREG/CR-6805 Time to Damage 
(kW/m2) (min) 

7 19 

9 10 

10.5 6 

12 4 

15 2 

18 1 

Table A-5 
Verification of Thermose-t Heat Flux Exposures' 

Heat Flux 
(kW/m2) 

12 

15 

71 

19 

21 

NUREG/CR-6805 Tlme to Damage 
(min) 

f rom: Dennis. Suzanne <Suzanne.Dennis@nrc.gov> 
Sent: Wedne~day, March 25, 2020 8:51 AM 
To: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 
Subject: RE: RE: RE: RE: [EXTERNAL] transformer damage threshold 

Excellent - this is helpful I 

From: Mohmand, Jamal Ahmed <jam oh ma@sandia gov> 
Sent: Wedneiday, March 25, 202010:46 AM 

To: Dennis, Suzanne <Suzanne Dennis@nrc gov> 

Heat Soak Method Time to Damage 
(min) 

19 

Heat Soal(,llethod Time to Damage 
(min) 

19 

12 

6 

Subject: [External_Senderj RE: RE: RE: [EXTERNAL) transformer damage threshold 

This is what we should determine it by, this is a statement in 6850. That transformers, which are considered to be motor fi res, is fa I lure is 
limited by the failure of it's cables. 
And the fact that thermoplastic cables would last 4 minutes at 12 kW/m'2 and 19 minutes for thermoset cables. 



H.2 Other Equipment 

For major components such as rnoLors, valves, eLc., the ftre vulnerability wi ll be assumed to he 
limited by lhe vulnerabilily of the power, control, ancVor instrument cables suppor1ing the 
component. For other cases, the following is recommended: 

• If a scenario should arise involving solid-state control components as a thermal damage 
LargeL, the failure criteria to he applied in screenjng are 3 kWm1 (0.25 BTU/fL1

) and 65°C 
(150°F). The criteria for ignition of the components wi ll assume proper1ies similar to 
the rmoplas tic cables (0.5 BTU/ft2 and 400°F). 

• Pipes and water tanks constructed of ferrous metal will be considered invulnerable to fire 
damage. 

• Passive components (e.g., flow check valves) will be considered invulnerable to lire. 

From: Mohmand, Jamal Ahmed 

Sent: Wedne$day, March 25, 2020 8:12 AM 

To: 'Dennis, Suzanne' <Suzanne Denn js@nrc sov> 
Subject: RE: RE: RE: [EXTERNAL] transformer damage threshold 

This is not exactly what we're looking for. This is a transformer fire causing a electrical panel failure (within less than a minute). 

Still looking for something more applicable. 

Table 5,12 
Electric Motor Detailed Fire ModeHng Results 

Target Direction Distance (m, [ft]J Crttical HRR Severity Time to Damage (min) (kW) Factor 

EC A Horizontal 1.22 (4.001 194 NIA N/A 

EC B Horizontal 0.30 {1 .00] 6.02 0.64 0.58 

Tray A Vertical 1.1}8 [6 .00] 97.12 NIA NIA 

N/A- The target is outside of the 98"' perc:entije ZOI of the ignition source and rt can be screened from the fire PRA 

Table 5-14 
Electric Motor Detailed Fire Modeling Results 

-
Nearest Critical HRR Severity Target Target Distance (m, (ft)} llme to Damage (min) 

Direction (kW) Factor 

EC A Horizontal 1.;2.2 (4.00] I 194 NJA N/A 

EC B Horizontal 0.30 (1 .00] 6 .02 0.25 1.0 

Tray A Vertical 1, 83 [6.00] 97.12 NiA N/A 
-N/A - The target is outside of the 98th percentile ZOI of the ignition source and it can be screened from the fire PRA. 

From: Dennis, Suzanne <Suzanne Den□1s@nrc liPY> 
Sent: Wedne$day, March 25, 2020 5:50 AM 

To: Mohmand, Jamal Ahmed <1amohma@sand1a gov> 
Subject: RE: RE: RE: [EXTERNAL] transformer damage threshold 

These are the smaller onsite transforme rs. It is likely that the fire would not directly impact them due to shielding from both the 

landscape and buildings onsite. 

Suzanne 

From: Mohmand, Jamal Ahmed <jam oh ma@,apdja gov> 



Sent: Tuesday, March 24, 2020 11:03 PM 

To: Dennis, Suzanne <Suzanne Denrn,@on BPY> 
Subject: [External_Senderl RE: RE: [EXTERNAL] transformer damage threshold 

To clarify are :hese transformers the large switchyard transformers (iso/multi phase), or are they the small t ransformers? 

This is from volume 2 of Rachelle fire (which is still in public draft). 

This section is regarding obstructed radiation, cables would last 19 minutes (therrnoset cables) in an environment like that. But, the 

transformers would be exposed directly. 

2.3.3.4 Time-Dependent Fire Results 

Actual ejectr,tal cabinet fires are not steady-state nres as modeled In the prior section, but 
rather consist or a growth period, a sustained bumlng period, end a decay phase. The 'values ror 
these penogs torelectrlc.l cabinets from NUREGJCR-6850 [1] are 12 minutes. 8 mlnutH, and 
19 mlnutes'iespectlvety, figure 2-27 shows the normalized HRR for a cabinet fire along with the 
normalized Increase In wan temperature These values were obtained from a ConsoJIClated Fire 
Growth and Smoke Transport (CFAST) (25 26] calculatK>n. Al the threshold exposure I/Blues 
used ln the prior sec.Uon. N takes 1-9 mtnutes lo damage a cable per lhe tables ln Apperutlx H of 
NUREG/C~~e~o Thl,i tlmA I$ lr,elic11ted A$ II $1)Il(jeel '')!lion on lh!' plot As ,, .. n. lhA p, .. ~ wall 

Tables A-2 through A-5 has time to cable damage for thermoset and thermoplastic cables. A-2 and A-3 are in terms of tempe·rature A-4 

and A-5 are in terms of heat flux. 
Thermoplastic cables would last 4 minutes at 12 kW/m"2 and 19 minutes for therrnoset cables. 

Still looking fer information related to timing of fa ilure of the transformer. 

From: Mohmand, Jamal Ahmed 

Sent: Tuesday, March 24, 2020 8:21 PM 

To: 'Dennis, Suzanne' <Suz,;rnne Den17is@nrc gay> 
Subject: RE: RE: [EXTERNAL] t ransformer damage threshold 

No, I'm not sure how far the t ransformers are. 
Also not sure if the transformers saw 15 kW/ml\2 for a few seconds. 

I believe In ei ther Nu reg 6850 or in Rachelle fire there is a 15 minute delay for failure of electrical panels (both transient failure and 
cabinet to cabine1 failure). Which 1s a 15 minute exposure at 317/1000 kW fires. (Thi$ 1s lor nb,lruLli'tl r~d1.11on) 

I would presu1,e a t ransformer would survive a few seconds. 

Jamal 

From: Dennis, Suzanne <Suzanne Dennis@nrc eov> 
Sent: Tuesday, March 24, 2020 6:00 PM 

To: Mohmand, Jamal Ahmed <1amohma@sand1a gpy> 
Subject: RE: RE: [EXTERNAL! t ransformer damage threshold 

2SkW/mA2 at t he source or seen at t he transformers? If the transformers only saw 15 Kw/ml\2 for a few seconds? 

Suzanne 

From: Mohmand. Jamal Ahmed <lamoh ma@saodla 1:mv> 
Sent: Tuesday, March 24, 2020 6:41 PM 

To: La Fleur, Chris <adatle@sandia gov>; Dennis, Suzanne <S112annc.Denn1s@nrc.goV> 
Subject: JExternal_SenderJ RE: [EXTERNAL) transformer damage threshold 

Typically In m·, experience in Fire PRAs Is that any flre can typically take out any piece of equipment due Lo the cable Impacts that occur 

between roughly 300-400 degrees C. 

For example 2 large electrical panel is considered a 1000 kW fire, With a horizontal ZOI of roughly 5 feet for a 98% fire. 
A transient would be 317 kW fire, with 21 horizonta ZOI of roughly 7 feet for a 98% fire, 

Both fires would fail the transformer in a FPRA world. 

Considering a giant fireball of roughly 25 kW/ mA2 the transformers would fail. 



Thanks, 

Jamal 

From: LaFleur, Chris <aclafle@sandia eov> 
Sent: Tuesday, March 24, 2020 3:42 PM 

To: Suzanne Dennis <Sqzanne Dennis@occ gay>; Mohmand, Jamal Ahmed <1 amohma@sandoa gov> 
Subject: Fwd: [EXTERNAL] t ransformer damage threshold 

Hi Suza nne 

Because t ransformers cause so many fires, there's a ton of info on that risk that is drowning my attempts to find damage threshold info 

fo r the transforme rs as "victims" instead of causes. The attached document at least refers to this (see page 17). This may be a handy 

document to for you to have anyways. 

Jamal - see if you are able to f ind arw criteria for Failure of rransformers exposed to external fire. Maybe deeper in this document or 1n 

FM data sheets on transformer fi re protection ( like criteria for walls be tween transformers). 

Thanks 

Chris 

Sent from my iPad 

Begin forwarded message: 

From: Chris La Fleur f bl(6i 
Date: March 24, 202·'"o"'"a.,.t""2"'":4 .. 8 .. :44...,..,.PM...,M,.,..b"'I __ .. 

To: "Lafleur, Chris" <ac!a{lefiilsandia gov> 
Subject: [EXTERNAL] transformer damage threshold 



From: 
To: 
Cc: 

laFleur, Chris 
Dennis. Suzanne 
Mohmand Jamal Ahmed 

Subject: [Extemal_Sender) Re: [EXTERNAL] EDG Power 
Tuesday, March 24, 2020 5:00:43 PM Date: 

Hi Suzanne 

I am processing emai l backwards, sorry. Yes, that is how I read the schematic below, all 
Die, el Generators go through the transformers prior to any loads. 

Chris 

Sent from my iPad 

On Mar 24, 2020, at 11 :34 AM De1mis, Suzanne <Suzanne.Denni @nrc.gov> 
wrote: 

Hi Chris and Jamal, 

Just wanted to share what I found in the Unit 3 IPE for their EOG power. It looks like 

power from the diesels has to go through t he onsite (open air) transformers before 

be1ng distributed to any loads: 

<image003 .j pg> 

Suzanne Dennis 

Office of Research 

U.S. NRC 

301-415,0760 



From: 
To: 

Lafleur. Chris 
Dennis. Suzanne 

Subject: [Extemal_Sender) Fwd: electrical OUO 
Tuesday, March 241 2020 4:55:02 PM 

Indian-Polnt·3·svstem-sourcebook.od[ 
AJIOOOOl.htm 

Date: 
Attachments: 

Indlan·Polnt· J·oowec•svstem· l .pd[ 
ATT00002 htm 
Ipdian·Polot·J·extecoal·events·9as.pgr The third attachment is part of 

fil~~~o7;,~'.i-tech-eyai·ext-events.odf ML 12332A210. which is publicly 
AUOPPP4,htm available in ADAMS. 
lodiao·Polnt+slte-01ao od' 
ATTOOOOS htm 

Suzanne, 

Cathy was able to look through our fi les for schematics for IP. This is what we bave at Sandia. 
Maybe helpful. 

Thanks 
Chris 

Sent from my iPad 

Begin forwarded message: 

From: "Farnum, Cathy Ottinger" <cfarnum@sandia.gov> 
Date: March 24, 2020 at 1 :21 :42 PM MDT 
To: "Laflew-, Chris" <aclafle@sandia.gov> 
Subject: electrical OUO 

***Ottarh•ort: lhir~ Pot Ip P:cp:icts: f I t 1t 

Hi Chris, 

I di:::I not find electrical schematics in either the room next to me or the cabinets in the 

hall near t he Center office for Indian Point. I found a table of electrical equipment and 

locations, so I am sending the pages to you. 

I found electrical schematics for some other plants but not for Indian Point. 

Cathy 

505-845-7033 

cfa•num@saodia gov 



1.0>< 10- 12/ry. Therefore, the licensee concluded that the contribution of external flooding to CDF at IP2 is 
extremely smalL 

In consideration of the PMP. the buildings wtuch contain safety-related equipment and which were also 
considered to be susceptible to ponding are the primary auxiliary building, AFW building, turbine building, 
and control building. Using the maxim.um allowable iive loading for these buildings, an equivalent maxunum 
allowable height of water accumulation was calculated and compared against the maximunf height of 
accumuJated rainfall on those buildings. Only the turbine building could experience loads at~ or close to, yield. 
However, given l}le conservatisms in the haz.ard calculation and the remaining margin between yield and actual 
failure stress, the licensee judged that the structure would remain intact. 

2.3.3 Transportation and Nearby Facility Accidents 

2.3.3.l Methodology 

The IP2 IPEEE submittal has addressed aircraft crashes, as well as water, rail, and highway transportation 
accidents. Also, the submittal considers potential impacts of on-site hazardous material inventories. 

Airports and airfields within approximately 25 miles oflndian Point were considered in the IPPSS study. The 
three closest airports were identified as Mahopac, Ramapo Valley and PeekslciU Seaplane Base, out of which 
die Peekskill Seaplane B~ was judged to pose the greatest hazard to the plant. Using the annual number of 
landing and take-off operations at the Seaplane Base, and general aviation accident statistics, the annual 
probability of an aircraft hitting any of the plant structures-was estimated as 2.4x 10 7/ry. Federal airw~ys in 
the vicinity of the plant were also examined. The annual-frequency ofan aircraft using the federal airways in 
the vicinity of the plant and accidentally hitting IP2 structures was estimated by the licensee to be 4 .6x 1 o-8/ry. 

The nearest rail facilities are Jocated approximately 0.9 miles west and 0.6 miles east of the plant sjte. The 
closest distance to the rail lines from the plant is larger than the stand-off distance. Therefore, the licensee 
concluded that IP2 meets the 1975 SRP requirements for rail transportation. 

The nearest major road is New York Highway 9 ex1ending north/south and located between one to two miles 
east of the plant site. The distance to the road is much larger than the stand-off distance. Therefore, the 
licensee concluded that IP2 meets the 1975 SRP requirements for road transportation. 

The potential consequences of accidents involving barges on the Hudson River are overpressure on the 
structures due to explosion, fire at the shoreline, and release of toxic chemicals. The annual frequency of a 
large, rapid spill resulting.ht a :fire at the shoreline was estimated by the licensee to range from l .0x10-6/ry to 
1. 0 x 10-9 /ry. With respect to potential damage due to detonation of explosive gases, IP2 is located on the shore 
of the Hudson River and therefore cannot be screened using the safe stand-off distance criteria. The frequency 
of barge accidents resulting in overpressures exceeding 1 psi was determined to be 3 .9x l 0·6/ry. 

TI1ere are two underground natural gas transmission lines (26-inch and 30-inch diameter) passing through the 
IP2 site about 1,000 feet from the closest plant structures. The frequency of failure of these pipelines which 
could pose a haz.ard to the plant was stated in the submittal to be about 5.0>< I 0· 11ry. 

A number of toxic chemicals stored at IP2 were identified by the licensee. The major potential hazardous 
chemical emission sources are a I 0-ton CO2 cylinder at IP3, and a I-ton chlorine cylinder at Peekshill Sewage 

Energy Research, lnc. 31 ERI/NRC 97-508 
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TABLE 7.2-2 
Examples of Independent/Inhouse IPEEE Review Comments and Resolution 

Areaof Comment and Resolution 
Revie~ 

Seismic COMMENT:The details of the Control Building bumper fix installed as a 
result of the IPPSS should be reviewed to assure that it provides the basis 
for screening out this building failure mode. 

RESOLUTION: The as built drawings for the bumper fix were reviewed. 
EQE confinned that bumper fix as installed is appropriate and is adequate 
to allow this failure mode to be screened out. 

Seismic COMMENT: The structures with HPCLFs below .3g should be 
reviewed to detennine if the analysis used generic assumptions rather 
than plant specific design information, and if so, whether use of plant 
specific infonnation could show additional capacity. 

RESOLUTION: The two structures with calculated HPCLFs below .3g 
are the RWST and Superheater Stack. The stack is unique to Indian 
Point and the information used was therefore required to be plant 
specific. The RWST used plant specific information except for anchor 
bolts ~terjal which assumed standard bolts. A review of documents 
provided information which supported the assumption that standard 
material was used for anchor bolts. A field walk, peiformed by t~e Civil 
Section of the Con Edison Nuclear Power Engineering Department 
confirmed this. 

Seismic / Fire COMMENT: The risk associated with random failure of the Algonquin 
Gas Line has been evaluated in the IPEEE. The potential for damage due 
to seismic induced failure of the gas line should also be addressed. 

RESOLUTION: This gas line runs west to east through the plant site, 
south of the IP3 plant. A review of drawings, discussions with 
Algonquin Gas Transmission personnel and specific field walks were 
performed to address the potential for seismic induced gas line failure. 
Based on the infonnation gathered through this process, EQE evaluated 
the the potential for seismic induced failure and demonstrated that this 
failUJ'ie mode could be addressed by applying the screening guidance 
orovi.ded in NUREG-1407. 
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Indian Point 3 

3.6 ELECTRIC POWER SYSTEM 

3.6.1 System Function 
The electric power system supplies power tQ various equipment and sysrems 

needed for nonnal operation and/or response to accidents. The onsite Class lE electric 
power system supports the operation of safety class systems and instrumentation needed to 
establish and maintain a safe shutdown plant condition following an accident, when the 
normal electric power sources are not available. 

3. 6. 2 system De fin it ion 
The onsite Class IE electric power system consists of four 480 V AC buses, 

designated 2A, 3A, SA and 6A. There are three standby diesel generators connected to 
three of the four buses. Diesel generator 31 is connected to bus 2A, diesel generator 32 is 
connected to bus 6A, and diesel generator 33 is connected to bus 5A. Bus 3A is 
automatically connected to bus 2A during diesel generator operation, and the two buses are 
operated as a unit from a single diesel generator. 

Emergency power for vital instruments, control, and emergency lighting is 
supplied by four 125 VDC station batteries. The batteries energize four DC distribution 
panels. Four 120 VAC instrurnenc buses are connected 10 the distribution panels through 
inverters. 

A simplified one-line diagram of the electric power system is shown in Figure 3.6-
1. A summary of data on selected electric power system components is presented in Table 
3.6-1. A partial listing of electrical sources and loads is presented in Table 3.6-2. 

3.6.3 System Operation 
During normal operation, the Class IE elecrric power system is supplied by 

station service power from the main generator and the 138 kV switchyard. The normal 
source for buses 5A and 6A is the 138 kV system, via the station auxiliary transformer and 
6900 volt buses 5 and 6. The normal source for buses 2A and 3A is the main generator, 
via the unit auxiliary transformer and 6900 volt buses 2 and 3. When the unit is not 
operating buses 2A and 3A are supplied by the 138 kV system, via switching at the 6900 
vole level. The transfer from the preferred power source to the diesel generators is 
accomplished automatically by opening the normal source circuit breakers and then 
reenergizing the Class 1 E portion of the electric power system from the diesel generators. 
Following a start command, each diesel generator is designed to reach rated speed and be 
capable of accepting loads within l O seconds, and energizing essential post-accident loads 
within 30 seconds. 

The DC power system normally is supplied through the battery chargers, with 
the batteries "floating" on the system, maintaining a full charge. Upon loss of AC power, 
the entire DC load draws from the batteries. 

The 120 V AC vital buses normally receive power either from 480 V AC motor 
control centers through a step-down transformer or from DC distribution panels through 
an inverter. 

Redundant sruety equipment such as motor driven pumps and motor operated 
valves are supplied by different 480 V AC buses. For the purpose of discussion, this 
equipment has been grouped into "load groups''. Load group 5A contains components 
receiving electric power from bus 5A. Load group 6A contains components powered by 
bus 6A. Load group 2A-3A contains components powered by either bus 2A or bos 3A. 
These two buses are connected to the same diesel generator and are operated as a unir. 
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Indian Point 3 

3. 6. 4 System Success Criteria 
Basic system success criteria for mitigating transients and loss-of-coolant 

accidents are defined by front-line systems, which then create demands on support 
systems. Electric power system success criteria are defined as follows, without taking 
credit for cross-ties that may exist between independent load groups: 

3.6.S 

3.6.6 

- Each Class 1 E DC load group is supplied initially from its Tespective battery 
(also needed for diesel starting) 

- Each Class lE AC load group is isolated from the non-Class 1E system and is 
supplied from its respective emergency power source (i.e. diesel generator) 

- Power distribution paths to essential loads are intact 
- Power to the battery chargers is restored before the batteries are exhausted 

Component Information 

A. Standby diesel generators (3) 
1. Maximum continuous rating: 1750 kW 
2. 2 hour rating: 1950 kW 
3. Rated voltage: 480VAC 
4. Manufacturer: Alco 

B. Batteries (4) 
I . Type: Lead-acid 
2. Cells: 60 

Support Systems and Interfaces 

A. Control Signals 
1 . Automatic 

The standby diesel generators are autommically starred based on: 
- Undervoltage on the nonnal bus 
- Safety injection signal (SIS, see Section 3.3) 

2. Remote manual 
The diesel generators can be started, and many distribution circuit breakers 
can be operated from the main control room. 

B. Diesel Generator Auxiliary Systems 
1. Diesel Cooling Water System 

Heat is transferred from a jacket water system to the service water system. 
Each diesel receives redundant cooling wuter supplies from the SW "A". 
"B" and "C" headers. 

2. Diesel Starting System 
The air starting system for each diesel is capable of 4 start attempts without 
requiring AC power to recharge the starting air accumulators. 

3. Diesel Fuel Oil Transfer and Storage System 
A 175 gallon "day tank" supplies the relatively short-term (approximately 75 
minutes) fuel needs of each diesel . The day tanks are autornatic.:ally 
replenished from separate underground storage tanks during engine 
operation. 

4. Diesel Lubrication System 
Each diesel generator has its own lubricmion system. 
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Indian Point 3 

S Combustion Air Intake and Exhaust System 
This system supplies fresh air co the diesel intake, and directs the diesel 
exhaust outside of the diesel building. 

6. Diesel Room Ventilation System 
This system maintains the environmental conditions in the diesel room 
within limits for which the diesel generator and switchgear have been 
qualified. This system may be needed for long-term operation of the diesel 
generator. 

C. Switchgear and Battery Room Ventilation Systems 
Details on switchgear and battery room ventilation systems have not been 
determined. 
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Table 3.6-1. Indian Point 3 Electric Power System Data Summary 
for Selected Components 

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMER. 
TYPE LOCATION LOAD GRP. 

BATT31 BATT BAT31RM DC/31 
BATT32 BATT BATRM32 DC/32 
BATT33 BATT DGRM31 DC/33 
BC-31 BC 33CB MCC39 480 33CB AC/SA 
BC-32 BC 33CB MCC37 480 55PAB AC/6A 
BC-33 BC 1SCB MCC36C 480 15CB AC/2A-3A 
BUS2A BUS 15CB DG-31 480 DGAM31 AC/2A-3A 
BUS3A BUS 1SCB DG-31 480 DGRM31 AC/2A-3A 
BUSSA BUS 15CB DG-33 480 DGRM33 AC/SA 
BUS6A BUS 1SCB DG-32 480 DGRM32 AC/6A 
CB-2A CB 1SCB 

CB-3A CB 1SCB 

CB-SA CB 1SCB 

CB-6A CB 15CB 

DC-31 BUS 33GB BATT31 125 BAT31RM DC/31 
OC-32 BUS 33CB BATT32 125 BATRM32 DC/32 
DC-33 BUS 15CB BATT33 125 DGRM31 DC/33 
DG-31 DG DGRM31 AC/2A-3A 
DG-32 DG DGRM32 AC/6A 
DG-33 00 DGRM33 AC/SA 

INST·BUS-31 BUS CR INV-31 118 33CB DC/31 
INST-BUS-32 BUS CR INV-32 118 33CB DC/32 
INST-BUS-33 BUS CR INV-33 118 DC/33 
INST-BUS-34 BUS CR INV-34 118 DC/34 
INV-31 INV 33CB DC-31 125 33CB DC/31 
INV-32 INV 33CB DC-32 125 33CB DC/32 
INV-33 INV 33CB DC-33 125 15CB DC/33 
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Table 3.6-1. Indian Point 3 Electric Power System Data Summary 
for Selected Components (continued) 

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMER. 
TYPE LOCATION LOAD GRP 

INV-34 INV 33GB DC-34 125 33GB DC/34 
MCC36A MCC 55PAB BUSSA 480 15CB AC/5A 
MCC36B MCC 55PAB BUSSA 480 15GB AC/6A 
MCC36C MCC 15GB BUS2A 480 DGRM31 AC/2A-3A 
MCC37 MCC 55PAB BUS6A 480 15CB AC/6A 
MCC39 MCC 33CB BUSSA 480 15CB AC/5A 



Table 3.6-2. Partial Listing of Electrical Sources and loads 
at Indian Point 3 

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT 
SOURCE LOADGRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION 

BATT31 125 OC/31 BAT31RM EP DC-31 BUS 33CB 

BATT32 125 OC/32 BATRM32 EP OC-32 BUS 33CB 

BATT33 125 OC/33 OGAM31 EP IOC-33 BUS ,sea 

BUS2A 480 AC/2A-3A 15CB AC CC-32 MOP CCWPMPRM 

BUS2A 480 ·AC/2A-3A 15CB ECCS S1-32 MOP SIPMPRM 

BUS2A 480 AC/2A-3A OGAM31 EP MCC36C MCC 15CB 

BUS2A 480 AC/2A-3A 15CB PAHRS CRF-32. l=CU RC 

8US2A 480 AC/2A-3A 15CB PAHRS CRl=-32 FCU RC 

BUS2A 480 AC/2A·3A 15CB SW SW-22 MOP INTK 

BUS3A 480 AC/2A-3A 15CB AFW AFW-31 MOP t8AFPB 

BUS3A 480 AC/2A-3A 15CB eves CH-CH32 MOP 55PA8 

BUS3A 480 AC/2A-3A 1508 ECCS RH-31 MOP RHRPMPRM 

BUS3A 480 AC/2A-3A 15CB PAHAS CRF-34 FCU RC 

BUS3A 480 AC/2A-3A 15CB PAHAS CRF-34 FCU RC 

BUS3A 480 AC/2A-3A 15CB SW SW-35 MOP INTK 

BUS3A 480 AC/2A-3A 15CB SW SW-38 MOP ESWPLTF 

BUSSA 480 AC/SA 15CB AC CC-31 MOP CCWPMPRM 

BUSSA 480 AC/SA 15CB eves CH-CH31 MOP SSPAB 

BUSSA 480 AC/SA 15CB ECCS AE-31 MOP AC 

BUSSA 480 AC/SA 1508 ECCS Sl-31 MOP SIPMPRM 

BUSSA 480 AC/SA 15CB EP MCC36A MCC 55PAB 

BUSSA 480 AC/SA 1508 EP MCC39 MCC 3300 

BUSSA 480 AC/SA 15CB PAHAS CRF-31 FCU RC 

BUSSA 480 AC/SA 15GB PAHRS CRF-31 FCU RC 

BUSSA 480 AC/SA 15CB PAHRS CRF-33 FCU RC 

BUSSA 480 AC/SA 15CB PAHRS CRF-33 FCU RC 

BUSSA 480 AC/SA 1508 PAHRS CS-31 MOP PAS 

BUSSA 480 AC/SA 15GB SW SW-31 MOP INTK 

BUSSA 480 AC/SA 15CB SW SW-34 MOP INTK 

BUSSA 480 AC/SA 15CB SW SW-37 MOP ESWPLTF 

BUSSA 480 AC/6A 15CB AC CC-33 MOP CCWPMPRM 
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Table 3.6-2. Partial Listing of Electrical Sources and Loads 
at Indian Point 3 (continued) 

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT 
SOURCE LOADGRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION 

BUS6A 480 AC/SA 15CB AFW AFW-33 MOP 18AFPB 

BUSSA 480 AC/SA 15CB eves CH-CH33 MOP 55PAB 

BUSSA 480 AC/SA t5CB eccs RE-32 MOP RC 

BUSSA 480 AC/SA t5CB eccs AH-32 MOP AHAPMPRM 

BUSSA 480 AC/SA t5CB eccs Sl-33 MOP SIPMPRM 

BUSSA 480 AC/SA tSCB EP MCC36B MCC SSPAB 

BUSSA 480 AC/SA tSCB EP MCC37 MCC 55PAB 

BUSSA 480 AC/SA tSCB PAHRS CRF-35 FCU RC 

BUSSA 480 AC/SA 15CB PAHRS CAF-35 FCU RC 

BUSSA 480 AC/SA 15CB PAHRS CS-32 MOP PAS 

BUSSA 480 AC/SA 15CB SW SW-33 MOP INTK 

BUSSA 480 AC/SA 15C8 SW SW-36 MOP INTK 

BUSSA 480 AC/SA 15CB SW SW-39 MOP ESWPLl"F 

DC-31 125 DC/31 33CB EP INV-31 INV 33CB 

OC-32 125 DC/32 33CB EP INV-32 INV 33CB 

DC-33 125 DC/33 15CB EP INV-33 INV 33CB 

DC-34 125 DC/34 33CB EP IN\1-34 \NV 33CB 

DG-31 480 AC/2A-3A DGRM31 EP BUS2A BUS 15CB 

00.31 480 AC/2A-3A DGRM31 EP BUS3A BUS 1SCB 

00-32 480 AC/SA OGAM32 EP BUSSA BUS 1SC8 

OG-33 480 AC/SA DGRM33 EP BUSSA BUS 15CB 

INV-31 118 OC/31 33CB EP INST-BUS-31 BUS CA 

INV-32 118 DC/32 33CB EP INST-BUS-32 BUS CR 

INV-33 118 DC/33 EP ,INST-BUS-33 BUS CR 

INV-34 118 DC/34 EP INST-BUS-34 BUS CR 

MCC36A 480 AC/SA SSPAB AC CC-822A MOV PPEN 

MCC36A 480 AC/SA S5PAB eves CH-BA31 MOP 5SPAB 

MCC3SA 480 AC/SA 55PAB ECCS RCS-894A MOV RC 

MCC36A 480 AC/SA SSPAB ECCS RCS-894C MOV RC 

MCC3SA 480 AC/SA SSPAB ECCS RE-1802A MOV RC 

MCC3SA 480 AC/SA 65PAB ECCS RE-885A MOV SERVWTRPIT 
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Table 3.6-2. Partial Listing of Electrical Sources and Loads 
at Indian Point 3 (continued) 

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT 
SOURCE LOAOGRP LOCATION SYSTrEM COMPONENT ID TYPE LOCATION 

MCC36A 480 AC/5A 55PAB ECCS RH-744 MOV PPEN 

MCC36A 480 ACl5A 55PAB ECCS RH-7458 MOV RC 

MCC36A 480 AC/SA SSPAB ECCS Sl-1810 MOV SIPMPRM 

MCC36A 480 AC/6A SSPAB ECCS Sl-18S2A MOV PAS 

MCC36A 480 AC/SA SSPAB Eccs Sl-747 MOV RC 

MCC36A 480 AC15A 55PAB ECCS Sl-887A MOV SIPMPRM. 

MCC36A 480 AC/SA 55PAB PAHRS CS-8G6A MOV PAS 

MCC36A 480 AC/5A 55PAB PAHRS CS-889A MOV RC 

MCC36A 480 ACl5A 55PAB RCS RCS-53G MOV RC 

MCC36A 480 AC/SA 55PAB RCS RCS-730 MOV RC 

MCC368 480 AC/GA 55PAB AC CC-8228 MOV PPEN 

MCC36B 480 AC/GA 55PAB eves CH-112B MOV PAB 

MCC3SB 480 AC/SA 55PA8 eves CH-8A32 MOP S5PAB 

MCC36B 480 AC/6A SSPAB ECCS RCS-894B MOV RC 

MCC3S8 480 AC/6A 55PAB ECCS RCS8940 MOV RC 

MCC368 480 AC/SA 55PAB ECCS RE-1802B MOV RC 

MCC3SB 480 AC/GA 55PAB ECCS RE-88SB MOV SERVWTRPIT 

MCC368 480 AC/SA SSPAB ECCS RH-74SA MOV RC 

MCC3S8 480 AC/SA SSPAB ECCS Sl-18S28 MOV PAB 

MCC3SB 480 AC/6A 55PAB ECCS Sl-1869B MOY RC 

MCC3SB 480 AC/6A 55PAB ECCS Sl-638 MOY RC 

MCC36B 480 AC/6A 55PAB ECCS Sl-8S6B MOV RC 

MCC368 480 AC/SA 55PAB ECCS Sl-856H MOY RC 

MCC368 480 AC/6A 55PAB ECCS Sl-856J MOV RC 

MCC36B 480 AC/6A 55PAB ECCS 51-882 MOV PAB 

MCC368 480 AC/SA SSPAB ECCS Sl-8878 MOV SIPMPRM 

MCC368 480 AC/SA SSPAB eccs Sl-899B MOY RC 

MCC36B 480 AC/6A SSPAB PAHRS CS-8668 MOV PAB 

MCC368 480 AC/6A 55PAB PAHAS CS-889B MOV RC 

MCC36B 480 AC/SA 55PAB RCS ACS-535 MOV RC 

MCC3GB 480 AC/6A 55PAB RCS RCS-731 MOY RC 
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POWER 

Table 3.6-2. Partial Listing of Electrical Sources and Loads 
at Indian Point 3 (continued) 

VOLTAGE EMEAG POWER SOURCE LOAD LOAD COMP COMPONENT 
SOURCE LOAOGRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION 

MCC36C 480 AC/2A-3A 1508 EP 80-33 BC 15CB 

MCC37 480 AC/6A 55PAB eves CH•PW31 MDP PAB 

MCC37 480 AC/6A SSPAB eves CH-PW32 MOP PAB 

MCC37 480 AC/6.A 55PAB EP BC-32 BC 33CB 

MCC39 480 AC/SA 33CB EP BC-31 BC 33CB 
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6. 
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8. 

9 . 

10. 

11. 

12. 
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14. 
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16. 

17. 

18. 

Table 4-1 . Definition of Indian Point 3 Building and 
Location Codes 

Codes Descri otions 

15CB 15' elevation of the Control Building 

18AFPB 18' elevation of the Auxiliary Feedwater Pump Building 

32AFPB 32' elevation of the Auxiliary Feedwater Pump Building 

33CB 33' elevation of the Control Building 

46AFPB 46' elevation of the Auxiliary Feedwater Pump Building 

55PAB 55' elevation of the Primary Auxiliary Building 

BAT31RM Battery #31 Room, located on the 33' elevation of the 
Control Building 

BATRM32 Battery #32 Room, located on the 33' elevation of the 
Control Building 

CCWPMPRM Component Cooling Water Pump Room, located on the 41' 
elevation of the Primary Auxiliary Building 

CR Control Room, located on the 53' elevation of the Control 
Building 

CST Condensate Storage Tank, located outside nonheast of the 
Reactor Containment 

CWTRTK City Water Tan.le, located outside approximately 1800' east 
of the plant. 

DGBLDG Diesel Generator Building 

DGRM31 Diesel Generator #31 Room 

DGRM32 Diesel Generator #32 Room 

DGRM33 Diesel Generator #33 Room 

ELECTNL Primary Auxiliary Building and Reactor Containment 

ESWPLTF Emergency Service Water Pump Platform Structure located 
over the Unit # 1 Discharge Tunnel approximately 100' 
nonhwest of the Turbine Building 

19. FSTORBLDG Fuel Storage Building 
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Table 4-1 . Definition of Indian Point 3 Building and 
Location Codes (Continued) 

Codes 
20. INTI{ 

21. MNSTMPPBRIDGE 

22. PAB 

23. PIPETNL 

24. PPEN 

25. PWST 

26. RC 

27. RHRPMPRM 

28. RWST 

29. SERVWfRPIT 

30. S1PMPRM 

31. SSTFMRYARD 

32. STAGE-AREA-N 

33. SWVP 

34. TB 

Descri oti ons 
Intake Structure, located at the river - west of the Turbine 
Building 

Main Steam Pipe Bridge - outdoor structure between the 
Reactor Containment and the Turbine Building 

Primary Auxiliary Building 

Pipe Tunnel from Ciry Water Tank ro the plant 

Pipe Penetration Area - structure with Pipe tunnels between 
Primary Auxiliary Building and Reactor Containment 

Primary Water Storage Tank 

Reactor Containment Structure 

Residual Heat Removal Pump Room, located on the 15' 
elevation of the Primary Awciliary Building 

Refueling Water Storage Tank, located outdoors 
approximately 200' east of the Reactor Containment 

Service Water Pit, valve pit located in the Primary Auxiliary 
Building 

Safety Injection Pump Room, located on the 34' elevation of 
the Primary Auxiliary Building 

Station Service Transformer Yard - outdoor area enclosed by 
the Turbine, Control, and Primary Auxiliary Buildings, and 
Reactor Containment Structure 

Staging Area - Nonh - outdoor area between the Auxiliary 
Feedwater Pump Building and the Condensate Storage Tank 

Service Water Valve Pit, located outside approximately 50' 
northwest of the Turbine Building 

Turbine Building 

83 9/89 



Table 4-2. ParHal Listing of Components by Location 
at lndlan Point 3 

LOCATION SYSTEM COMPONENT ID COMP 
TYPE 

15CB EP DC-33 BUS 

15CB EP BUS2A BUS 

15CB EP CB-2A CB 

15CB EP BUSSA BUS 

15CB EP CB--6A CB 

15CB EP BUSSA BUS 

15CB EP CB-SA CB 

15CB EP BUS3A BUS 

15CB EP CB-3A CB 

15CB EP BC-33 BC 

15CB EP MCC36C MCC 

18AFPB AFW AFW-27 xv 
18AFPB AFW AFW-1187 NV 

18AFPB AFW AFW-31 MOP 

18AFPB AFW AFW-33 MOP 

18AFPB AFW AFW-32 TOP 

18AFPB AFW AFW-1139 NV 

lSAfPB AFW AFW-405A NV 

18AfPB AFW AFW-406A NV 

18AFPB AFW AFW-30 xv 
18AFPB AFW AFW-33 xv 

18AF PB AFW AFW-64 xv 
18AFPB AFW AFW-1 188 NV 

18AFPB AFW AFW-1189 NV 

18AFPB AFW AFW-4058 NV 

18AFPB AFW AFW-405C NV 

18AFPB AFW AFW-4050 NV 

18AFPB AFW AFW-4068 NV 

18AFPB AFW AFW-406C NV 

18AFPB AFW AFW-4060 NV 
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Table 4-2. Partial Listing of Components by Location 
at Indian Point 3 (continued) 

LOCATION SYSTEM COMPONENT ID COMP 
TYPE 

33CB EP DC-32 BUS 

33CB E? OC-31 BUS 

33CB EP BC-31 BC 

33CB EP BC-32 BC 

33CB EP INV-31 INV 

33CB EP INV-32 INV 

33CB EP MCC39 MCC 

33CB EP INV-33 INV 

33CB EP INV-34 INV 

55PAB eves CH-eH31 MOP 

55PAB eves CH-eH32 MOP 

55PAB eves eH-CH33 MOP 

65PAB eves CH-BA31 MOP 

55PAB eves CH-BA32 MOP 

65PAB eves e H-278 xv 

55PAB eves CH-230 xv 

55PAB eves CH-283 xv 

65PAB eves CH-235 xv 

55PAB eves eH-284 xv 

65PAB eves CH-236 xv 

55PAB eves CH-364 xv 

55PAB eves CH-360 xv 

55PAB eves CH-366 xv 

55PAB eves CH-267B xv 

55PAB EP MCe36A MCC 

55PAB EP MCC36B MCC 

55PAB EP MeC37 MCC 

BAT31AM EP BATT31 BATT 

BATAM32 EP BATT32 BATT 

CCWPMPRM AC Ce-33 MOP 
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Table 4-2. Partial Listing of Components by Location 
at Indian Point 3 (continued) 

LOCATION SYSTEM COMPONENT ID COMP 
TYPE 

CCWPMPRM AC CC-32 MDP 

CCWPMPRM AC CC-31 MOP 

CR EP INST-SU5-31 BUS 

CR EP INST-SUS-32 . BUS 

CR EP INST-SUS-33 BUS 

CR EP INST-BUS-34 BUS 

CST AFW AFW.f, xv 

CST AFW AFW-csr TANK 

CWfRTK AFW AFW-CWTR TANK 

DGAM31 EP DG-31 00 

DGRM31 EP BATT33 BATT 

OGAM32 EP OG-32 00 

OGRM33 EP OG-33 0G. 

ESWPLTF SW SW-37 MOP 

ESWPLTF SW SW-38 MOP 

ESWPLTF SW SW-39 MOP 

INTK SW SW-22 MDP 

INTK SW SW-31 MOP 

INTK SW SW-33 MOP 

INTK SW SW-34 MOP 

INTK SW SW-35 MDP 

INTK SW SW-36 MOP 

PAB AC CC-HX31 HX 

PAB AC CC-Hl<.32 HX 

PAB eves CH-142 HV 

PAB eves CH-110B NV 

PAB eves CH-111A NI/ 

PAB eves eH-PW31 MOP 

PAB eves CH-PW32 MOP 

PAB eves CH-110A NV 
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Table 4-2. Partial Listing of Components by Location 
at Indian Point 3 (continued) 

LOCATION SYSTEM COMPONENT ID COMP 
TYPE 

PAB eves CH-337 xv 

PAB eves CH-BATt TANK 

PAB eves CH-373 xv 

PAB eves CH-BAT2 TANK 

PAB eves CH-288 xv 

PAB eves CH-1128 MOV 

PAB eves CH-11 xv 

PAB eves CH-16 xv 

PAB eves eH-12 xv 

PAS eves CH-15 xv 

PAB ECCS Sl-1852'\ MOV 

PAB ECeS Sl-882 MOV 

PAB ECeS Sl-1852B MOV 

PAB PAHRS CS-866A MOV 

PAB PAHRS CS-31 MOP 

PAB PAHRS eS-32 MOP 

PAB PAHRS CS-8668 MOV 

PAB SW CC-HX31 HX 

PAB SW CC-HX31 HX 

PAB SW CC-HX31 HX 

PAB SW CC-HX32 HX 

PAB SW CC-HX32 HX 

PAB SW CC-HX32 HX 

PIPETNL AFW AFW-49 xv 

PPEN AC Ce-822A MOV 

PPEN AC CC-822B MOV 

PPEN ECCS RH-744 MOV 

PWST eves CH-PWST TANK 

Hv Al,; RH-HX31 ; HX 

RC AC RH-HX32 HX 
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Table 4-2. Partial Listing of Components by Location 
at lndlan Point 3 (continued) 

LOCATION SYSTEM COMPONENT ID COMP 
TYPE 

RC eves CH-2048 NV 

RC eves CH·204A NV 

AC ECCS RCS-894A MOV 

RC ECCS RE-W1 TANK 

AC ECCS RE-W2 TANK 

RC ECCS RE-31 MOP 

RC ECCS RE-32 MOP 

RC ECCS RE-1802A MOV 

RC ECCS RE-18028 MOV 

RC ECCS Sl-856A MOV 

RC ECCS Sl-8568 MOV 

RC ECCS RCS-VESSEL RV 

RC ECCS RH-745A MOV 

RC ECCS RH-7458 MOV 

RC ECCS RCS-8948 MOV 

AC ECCS RCS-894C MOV 

RC ECCS RCS894D MOV 

RC ECCS SI-S56K MOV 

RC ECCS Sl-856H MOV 

RC ECCS SI-856.J MOV 

RC ECCS Sl-18698 MOV 

RC ECCS SI-638 MOV 

RC ECCS Sl-8998 MOV 

RC ECCS Sl-747 MOV 

RC PAHRS CS-889A MOV 

RC PAHRS CS-8898 MOV 

RC PAHRS CRF-31 FCU 

RC PAHRS CRF-31 FCU 

RC PAHRS CRF-32 FCU 

RC PAHRS CRF-33 FCU 
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Table 4-2. Partial Listing of Components by Location 
at Indian Point 3 (continued) 

LOCATION SYSTEM COMPONENT ID COMP 
TYPE 

RC PAHRS CRF-34 FCU 

RC PAHRS CRF-35 FCU 

RC PAHRS CRF-32 FCU 

RC PAHRS CRF-33 FCU 

RC PAHRS CRF-34 FCU 

RC PAHRS CRF-35 FCU 

RC RCS RCS-VESSEL RV 

RC RCS RCS-730 MOY 

RC ACS RCS-731 MOY 

RC RCS ACS-536 MOY 

RC RCS RCS-456 NV 

RC RCS RCS-535 MOV 

. RC RCS RSC-455 NV 

RHRPMPRM ECCS RH-31 MOP 

RHAPMPRM ECCS AH-32 MOP 

RWST eves SI-RWST TANK 

RWST ECCS SI-RWST TANK 

RWST ECCS SI-RWST TANK 

RWST PAHAS S1-RWST TANK 

RWST PAHRS SI-RWST TANK 

SEAVWTRPIT ECCS RE-885A MOV 

SEAVWTAPIT ECCS RE-885B MOY 

SIPMPRM ECCS Sl-31 MOP 

SIPMPRM ECCS Sl-33 MOP 

SIPMPRM ECCS Sl-32 MOP 

SIPMPRM ECCS S1-1810 MOV 

SIPMPRM ECCS Sl-887A MOV 

SIPMPRM ECCS Sl-8878 MOV 
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lu,r warilffd te> ti11111.-. wh.tl I fo11r♦d In lht! 1Jn.tl ll!l lLl/ lh~lr EOG pow.,., 1 IMh 11.-~power from ,he dli1$t;-1, ha~ {I) ~O \h!'01Jt-1h: t he um,tte (ope,i iih) tri r,!>fDfff"n,>r~ betofe be1llk di\ \ tllmtad to 11nv 
lo~d:;; 

Figure 3.2.2.16 

Suza1111e Dennis 
Oft"'ict of Research 
U.S. NRC 
301-US-0760 
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From: 
To: 
Subject: 
Dato: 

MohmMd Jamal Ahmed 
Peotu? SL1zarn1ei laf!NIC, Alt!? 
[External_Sender) RE; [EXTERNAL) EDG P,Jwer 
Tuesday, March 24, 2020 I :41:31 PM 

Is that how it's modeled in IPE SPAR model? 

From: Dennis, Suzanne <Suzanne,Dennis@nrc.gov> 

Sent: Tuesday, March 24, 2020 11:34 AM 

To: Mohmanj, Jamal Ahmed <jamohma@sandic.gov>; la Fleur, Chris <aclafle@sandia.gov> 

Subject: [EXTERNAL] EOG Power 

Hi Chris and Jamal. 

Just wanted lo share what I found in t he Unit ;, IPE for their EDG power. It looks like power from the diesels has to go t hrough the 

onsite (open air) transformers before being distributed to any loads: 
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Figure J.2.2.16 EMERGENCY DIESEL GENERATORS ANO 480-Voc DISTRIBUTION SCHEMATIC 

Suzanne Dennis 
Office of Research 

U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Hi Suzan ne, 

Luketa, Anay 
Dennis. Suzanne 
[Extemal_Sender] RE: [EXTERNAL] Quick Qlll? 
Tuesday. March 24, 2020 12:01 :40 PM 

I had connectivity issues yesterday, so sorry for the delayed response. The on ly information that I 

didn't get was the delay time used in ALOHA. I did work backwards to about match Rao's number 

using an 8 minute delay t ime. So, if he doesn't remember I'm just going to note this in the memo. 

Anay 

From: Dennis, Suzanne <Suzanne.Dennis@ nrc.gov> 

Sent: Monday, March 23, 2020 1:42 PM 

To: Luketa, Anay <a luketa@sandia .gov> 

Subject: [EXTERNAL] Quick Ca ll? 

Hey Anay, 

Are you available for a quick cal l? I just wanted to check- in after our ca ll with Rao . 

Thanks! 

Suzanne 

Suza1rne Dennis 
Office of Research 

U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Suzanne, 

Mohmand Jamal Ahmed 
Dennis. suzaone 
(Extemal_Sender) RE: [EXTERNAL] FW: Blast radius calculations 
Tuesday, March 24, 2020 11 :32:45 AM 

Like we briefly dfscussed yesterday, I was able to replicate the results of both Rao's calcu lation of the 

2300 feet as well as Pau l/Joe's ca lculation of 4100 feet. The only difference between the two is the 

amount of gas released which results in largely different resu lts. 

In regards to Entergy's 1100 foot result using the same equations, it is unclear how they arrived at 

this number as they did not show t he numbers t hey used. Through some mental gymnastics I can 

produce an 1100 foot result, but would require invalid math to arrive there. 

I looked at both t he Turkey Point and t he Calvert Cliffs analysis and did not see t he use of the same 

equations in the report specif ica lly. 

If it is deemed t hat t he equat ion used is appropriate I would suggest including it directly into Reg. 

Guide 1.91. 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Friday, March 20, 2020 7:11 AM 

To: Luketa, Anay <a luketa@sandia.gov> 

Cc: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Subject: [EXTERNAL) FW: Blast radius ca lcu lations 

Hi Anay, 

I know you're focused on the simulation right now, so I don't want to overwhelm you, but here are 

how other people have used RG 1.91. We're trying to see if there is a difference in assumptirons or a 

problem with the RG. So, if you get a chance, take a look. 

Jamal - if you can look these over too - that would be helpful! 

Thanks! 

Suzanne 

From: Skeen, David <David Skeen@nrqov> 

Se nt: Friday, March 20, 2020 9:03 AM 

To: Clark, Theresa <Theresa Clark@nrc.gov>; Harris, Brian <Brjan.Harrjs@nrc.gov>; Dennis, Suzanne 

<Suzanne.Oennis@nrc.gov>; Li, Yueh-Li <Yueh-L1 .U@nrc gov> 



Subject: FW: Blast radius calculations 

All, 

FYI - Paul sent these calculations that several folks did using RG1 .91. He will likely raise 
this issue during our call today. 

This one of Paul's contentions - that the calculation performed by the NRC was not done 
properly. 

I know Suanne and Renee have already been looking at the NRC's calculations. Hopefully, 
by reviewing these calculations by others we may be able clarify whether there is a problem 
with the actual guidance in RG1 .91 , or identify where there may be an error in assumptions 
used by either the NRC or these external stakeholders. 

Thx! 

From: Paul <pmb!anch@comcast .net> 
Sent: Friday, March 20, 2020 8:54 AIVl 

To: Skeen, David <David.Skeen@nrc.gov> 

Cc: Paul M. Blanch <pmb!anch@comcast net> 
Subject: [External_Sender] Bllast radius calculations 

David: 

Here are four independent non-QA calculations done by 3 PEs and David Lochbaum using the NRC's 
RG 1.91 equation. 

Paul Blanch 
135 Hyde Rd. 
West Hartford, CT 0611 7 
pmbtanch@comcast net 
860-236-0326 
Cell 860-922-3119 



From: 
To: 
Subject: 
Date: 

Mohmand. Jamal Ahmed 
Deorns Suzanne 
[External_Sender] RE: [EXTERNAL] FW: SNL 
Tuesday, March 24, 2020 11:H:21 AM 

I've added the table and write-up as an appendix to Anay's memo. 

Jamal 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Tuesday, March 24, 2020 7:10 AM 

To: Mohmand, Jamal Ahmed <jamohma:§)sandia.gov> 

Subject: Re: [EXTERNAL] FW: SNL 

Hi Jamal, 

Yes, I think the EDGs at the 4000 kg/s is fine. 

I agree that I think the RG should include a reference t o this report. It's very valuable! 

Suzanne 

From: Mnl-1m;inrl, J;im;il Ahmf'rl <jamohma@s.andla,arnt> 

Sent: Monday, March 23, 2020 11:04 PM 

To: Dennis. Suzanne <Suzanae.Dennjs@1rc INY> 

Subject: [External_Sehder] [EXTERNAL] FW: SNL 

Do you want the EDGs also at the 4000 kg/s mass flow rate? 

Something you might want keep in m ind is that Entergy and the NRC both ana lyzed a 12.5 kW/m"2 f ire but, 

that's not a requirement in 1.91 from what I see. 

The 12.5 is roughly half what t he nominal case is based on this NU REG. It may be beneficial to reference 

Nureg 3330 in 1.91 it seems relevant to this process and is not mentioned once. 

It provides important siting guidance in t he process of analyzing gas pipelines. 

Maybe if the safe distance to XYZ is within X feet, do an analysis similar t o one done in Nu reg 3330. 

Which might quell the question of are plants safe if an explosion calculation is wrong, or any unforeseen 

explosion occurs. I think if an analysis like th is was provided or discussed in this process it wou ld have stymied 

some of the issues. 

Jamal 

From: Dennis, Suzanne <Suzanne.Denni:,@nrc gov> 

Sent: Monday, March 23, 2020 6:34 PM 

To: Mohmand, Jamal Ahmed <iarnohrna'i:ilsandja BPY> 

Subject: RE: RE: RE: RE: RE: RE: RE: [EXTERNAL] FW: SNL 

I think that the bounding flow rate is ok. Given t hat according to t he NU REG, reinforced concrete buildings 



can survive for 5 hours at 50 kW/m2, I think it's good to show that even a MUCH higher flow rate is still ok for 

safety systems. Could you add a row at 700 meters? That's close to how far away the closest EDGs are. 

Suzanne 

From: Mohmand, Jamal Ahmed <iamohma@sandia gov> 
Sent: Monday, March 23, 2020 7:12 PM 

To: Dennis. Suzanne <Suzanne Dennis@1rc gov> 
Subject: [External_Sender] RE: RE: RE: RE: RE: RE: [EXTERNAL] FW: SNL 

Suzanne, 

I've prepared a write-up based on what we discussed today. In doing so I rea lized t hat the SOCA fence is on ly 
482 meters from the pipeline according to Entergy (we were looking at 1500 m) earlier this morning. 

I've put together this table, using the 4000 kg/s mass flow rate as a bounding value. Which is more than what 

is described in the nu reg 2000-3200 kg/s. At 44 (50 kW/m2) the exposure t ime is 5 hours. 

let me know if you would rather use a different bounding mass flow rate, or use more accurate dist.ances to 

buildings. 

Case 

Sample 

NRC 

Bound ing 

Thanks, 

Jamal 

Distance 

(ml 

482 

500 

1000 

1500 

482 

500 

1000 

1500 

482 

500 

1000 

1500 

Mass Flow Radiated 

Rate Power 

(kg/sl (kW) 

N/A N/A 

1700 4.09E+07 

1900 4.57E+07 

4000 9.61E+07 

From: Dennis, Suzanne <Suzanne Denni~@nrc.gov> 
Sent: Monday, March 23, 2020 1:30 PM 

To: Mohmand, Jamal Ahmed <iamobma'alsandja gov> 
Subject: RE: RE: RE: RE: RE: RE: (EXTERNAL] FW: SNL 

Fire Incident 

Diameter Transmissivity Radiation 

(ml (kW/m2
) 

N/A N/A N/A 
0.7 19.6 

295 0.63 4.6 

0.57 2 

0.7 23.1 

0.7 21.6 
312 

0.63 5.2 

0.57 2.2 

0.7 tJ4.l 

0.7 41.5 
452 

0.63 10.6 

0.57 4.7 



From: Mohmand, Jamal Ahmed <lamohma@sandia goy> 
Sent: Monday, March 23, 2020 3:28 PM 

To: Dennis. Suzanne <Su1,anne.Dennis@1rc.gov> 
Subject: [External_Sender] RE: RE: RE: RE: RE: [EXTERNAL] FW: SN L 

What's your number. I've got 30 minutes. 

From: Dennis, Suzanne <Suzanne Dennis@nrc gov> 
Sent: Monday, March 23, 2020 1:19 PM 

To: Mohmand, Jamal Ahmed <lamahma'alsandla gov> 
Subject: RE: RE: RE: RE: RE: [EXTERNAL] FW: SNL 

Hey Jamal, 

I'm free anytime this afternoon. The same skype link should work, or you can give me a call. 

Suzanne 

From: Mohmand, Jamal Ahmed <lamohma@sandia goy> 
Sent: Monday, March 23, 2020 3:10 PM 

To: Dennis. Suzanne <Suzanne Denrns@Jrc gov> 
Subject: [External_Sender] RE: RE: RE: RE: [EXTERNAL] FW: SNL 

Suzanne, 

I've completed the calc, let me know when you have time to go over it. 
This was a quick/rough reproduction of the paper, I included the ca lculation from the example. 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne Dennis@orc.gov> 
Sent: Monday, March 23, 2020 12:07 PM 
To: Mohmand, Jamal Ahmed <iamahma'alsandja gay> 
Subject: RE: RE: RE: RE: [EXTERNAL] FW: SNL 

Great ! Thank you! 

From: Mohmand, Jamal Ahmed <iamohma@sandia gay> 
Sent: Monday, March 23, 2020 2:05 PM 

To: Dennis. Suzanne <Suzanne.Dennjs@1rc.goy> 
Subject: [External_Sender] RE: RE: RE: [EXTERNAL] FW: SNL 

I am working on re-producing the example calculation, once I do that I' ll start applying the numbers related to 
the AIM pipeline. 

From: Dennis, Suzanne <Suzanne Dennis@nrc gov> 



Sent: Monday, March 23, 2020 11:57 AM 

To: Mohmand, Jamal Ahmed <jamohma'alsandja goy> 

Subject: RE: RE: RE: [EXTERNAL] FW: SNL 

Interesting! I'm looking at it and t hinking about it too ... it seems like something we shou ld be able to use. 

From: Mohmand, Jamal Ahmed <jamohma@sand1a gov> 

Sent: Monday, March 23, 2020 1:09 PM 

To: Dennis. Suzanne <Suzanne.Dennjs@1rc gov> 

Subject: [External_Sender] RE: RE: [EXTERNAL) FW: SNL 

I forgot to 'llentlon that the Nureg specifically discusses plpeline exploslons. 

Stating that a 36 inch pipeline does not pose a sign ificant hazard at 500 feet or greater. (5/60 PDF) 

Starting on page 41 there are example calculations for a high-pressure natural gas pipeline. 

Provides a f low rate of 2000-3200 (kg/s) for a 40 inch diameter pipeline. (table 3-1) 

I'm trying to think or see if there is a way to adapt the method/equations used in this NU REG and apply them 

to our situation. 

Let me know what you think about that. 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne.Denn1s@nrc gov> 

Sent: Monday, March 23, 2020 9:07 AM 

To: Mohmand, Jamal Ahmed <jamohma'alsandja gov> 

Subject: RE : RE: [EXTERNAL) FW: SNL 

Sure! 10:30 MDT works for me. You can give me a call (or vice versa) or I can set-up a qu ick Skype. 

Whatever works best for you I 

Suzanne 

301-415-0760 

f''H6 I 
From: Mohmand, Jamal Ahmed <1amohma@sand1a.gov> 

Sent: Monday, March 23, 2020 11:04 AM 

To: Dennis, Suzanne <Suzanne.Dennis@1rc gov> 

Subject: [External_Sender] RE: [EXTERNAL] FW: SNL 

Hi Suzanne, 

I have found some related information in NU REG 3330, and shared that w ith Scott and Anay. 

Do you ha,•e some time to go over what your concerns and we can discuss if what I found suffices? 

Thanks, 



Jamal 

From: Dennis, Suzanne <S11zanne Dennis@nrc eov> 
Sent: Monday, March 23, 2020 7:12 AM 

To: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Cc: Luketa, Anay <aluketa@sandia.gov>; Mohmand, Jama l Ahmed <jamohma@sand1a.gov>; Glover, Austin 

Michael <amglove@sandja gov>; La Fleur, Chris <adafle@sandia goV> 
Subject: [EXTERNAL] FW: SNL 

Hi Scott, 

Is this something you all cou ld help with? We're looking for big-picture numbers at th is point . 

Thanks! 

Suzanne 

From: Clark, Theresa <Theresa Clark@nrc.gov> 
Sent: Monday, March 23, 2020 8:15 AM 

To: Dennis, Suzanne <Suzanne.Dennis@nrq~ov> 

Subject: SNL 

Can you ask SNL to look at heat transfer through reinforced concrete walls of the thickness we are 
looking at? 12.5 KW on the outside based on some of the materials we are seeing ... what's the inside? 

We may have expertise in the NRC on this, but if SNL can do it, that may be even easier. 

Thanks, 
Theresa 



From: 
To: 
Subject: 
Date: 
Attachments: 

Suzanne, 

Mohmand Jamal Ahmed 
Dennis. Suzanne 
[Extemal_Sender) RE: RE: RE: RE: [EXTERNAL] FW: SNL 
Monday, Marcti 23, 2020 3: 10:29 PM 

Nureg 3330 calc.x!sx 

I've completed the calc, let me know when you have time to go over it. 
Th is was a quick/rough reproduction of the paper, I included the calculation from the example. 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Monday, March 23, 2020 12:07 PM 

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Subject: RE: RE: RE: RE: [EXTERNAL] FW: SNL 

Great! Thank you! 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Se nt: Monday, March 23, 2020 2:05 PM 

To: Dennis, Suzanne <Suzanne.Denn js@nrc.i;:ov> 

Subject: [External_Sender] RE : RE: RE: [EXTERNAL] FW: SNL 

I am working on re-producing the example calculation, once I do that I'll start applying the numbers 

related to the AIM pipeline. 

From: Dennis, Suzanne <Suzanne Dennjs@nrc gov> 

Sent: Monday, March 23, 2020 11:57 AM 

To: Mohmand, Jamal Ahmed <iamohma@sandia gov> 

Subject: RE: RE: RE: [EXTERNAL] FW: SNL 

Interesting! I'm looking at it and thinking about it too ... it seems like something we should be able to 

use. 

From: Mohmand, Jamal Ahmed <jamohma@sandja.gov> 

Sent: Monday, March 23, 2020 1:09 PM 

To: Dennis, Suzanne <Suzanne.Denn js@nrc.gov> 

Subject: [Externa l_Sender] RE: RE: [EXTERNAL] FW; SN L 

I forgot to mention that t he Nureg specifically discusses pipeline explosions. 

Stating that a 36 inch pipeline does not pose a significant hazard at 500 feet or greater. (5/60 PDF) 



Starting on page 41 there are example calculations for a high-pressure natural gas pipeline. 

Provides a flow rate of 2000-3200 (kg/s) for a 40 Inch diameter pipeline. (table 3-1) 

I'm trying to think or see if there is a way to adapt the method/equations used in this NU REG and 

apply them to our situation. 

Let me know what you think about that. 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne Dennis@nrc gov> 
Sent: Monday, March 23, 2020 9:07 AM 

To: Mohmand, Jamal Ahmed <iamohma@sandia.gov> 
Subject: RE: RE: (EXTERNAL] 'fW: SNL 

Sure! 10:30 MDT works for me. You can give me a ca ll (or vice versa) or .I can set-up a quick Skype. 

Whatever works best for you! 

Suzanne 

301-415-0760 
l(bl(t•J I 

From: Mohmand, Jamal Ahmed <iamohma@sandja gov> 
Sent: Monday, March 23, 2020 11:04 AM 

To: Dennis, Suzanne <Suzanne Dennis@nrc gov> 
Subject: [External_Sender] RE: [EXTE~NAL] FW: SNL 

Hi Suzanne, 

I have found some related information In NU REG 3330, and shared that with Scott and Anay. 

Do you have some t ime to go over what your concerns and we can discuss if what I found suffices? 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne Dennjs@nrc,gov> 
Sent: Monday, March 23, 2020 7:12 AM 

To: Sanborn, Scott Edward <sesanboicilsandja gov> 

Cc: Luketa, Anay <aluketa@sandia gov>; Mohmand, Jamal Ahmed <jamohma@sandia gov>; Glover, 

Austin Michael <amglove@sandja gov>; LaFleur, Chris <aclafle@sandla gov> 
Subject: [EXTERNAL] FW: SNL 

HI Scott, 



Is this somet hing you all could help with? We' re looking for big-picture numbers at th is point. 

Thanks! 

Suzanne 

From: Clark, Theresa <Theresa.C!ark@nrc.gov> 

Sent: Monday, March 23, 2020 8:15 AM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Subject: SNL 

Can you ask SNL to look at heat transfer through reinforced concrete walls of the thickness we 
are looking at? 12.5 KW on the outside based on some of the materials we are seeing ... what's 
the inside? 

We may have expertise in the NRC on this, but if SNL can do it, that may be even easier. 

Thanks, 
Theresa 



Variable Units Example AIM 250000 pounds/min from RAO and Joe Carson 

P_r kW Solve for Solve for 113398.1 kg/min 

Mf kg/s 1700 1900 1889.968 

N 1 1 

He J/kg 5.60E+07 5.60E+07 rounded up from 1877 to 1900 

Tf K 1500 1500 

Ta K 300 300 used Transmissivity graph RH 20% (most cons) 

s 17 17 

X 0.25 0.25 

Cpa J/kg 1150 1150 

Cpf J/kg 2200 2200 

Pr 4.09E+07 4.57E+07 

surface area emittance kW/m"2 150 150 

surface area m"2 2.72E+05 3.04E+05 

radius m 147.229881 155.6497 

dia meter m 294.459763 311.2994 

F _tf (in meters) 500 0.07978838 0.088346 

F _tf (in meters) 1000 0.02121673 0.023654 

F _tf (in meters) 1500 0.00954213 0.010653 

F _t f (in meters) 2000 0.00538995 0.00602 

Psu kW/m"2 350 350 

Qi {kW/m"2) 500 19.5481523 21.64476 

1000 4.64115982 5.795175 

1500 2.00384769 2.60993 

2000 



From: 
To: 
Subject: 
Date: 

Mohmand Jamal Ahmed 
Dennis. suzanne 
(Extemal_Sender] RE: RE: RE: (EXTERNAL] FW: SNL 
Monday, Mardi 23, 2020 2:05:39 PM 

I am working on re-producing the example calculation, once I do that I' ll start applying the numbers 

related to the AIM pipeline. 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Monday, March 23, 2020 11:57 AM 

To: Mohmand, Jamal Ahmed <j amohma@sandia.gov> 

Subject: RE: RE: RE: [EXTERNAL] FW: SNL 

Interesting! I'm looking at it and thinking about it too ... it seems like something we should be able to 

use. 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Monday, March 23, 2020 1:09 PM 

To: Dennis, Suzanne <Suzanne.Denn js@nrc.gov> 

Subject: [Externa l_Sender] RE: RE: [EXTERNAL] FW: SN L 

I forgot to mention that the Nu reg specifically discusses pipeline explosions. 

Stating that a 36 Inch pipeline does not pose a significant hazard at 500 feet or greater. (5/60 PDF) 

Starting on page 41 there are example calculations for a high-pressure natural gas pipeline. 

Provides a flow rate of 2000-3200 (kg/s) for a 40 inch diameter pipeline. (table 3-1) 

I'm trying to think or see if there is a way to adapt the method/equations used in this NU REG and 

apply them to our situation. 

Let me know what you think about that. 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne.Dennjs@nrc.eov> 

Sent: Monday, March 23, 2020 9:07 AM 

To: Mohmand, Jamal Ahmed <jamohma@sandia gay> 

Subject: RE: RE: (EXTERNAL] FW: SNL 

Sure! 10:30 MDT works for me. You can give me a ca ll (or vice versa) or I can set-up a quick Skype. 

Whatever works best for you ! 

Suzanne 

301-415-07 60 



From: Mohmand, Jamal Ahmed <jamohma@sand1a gov> 

Sent: Monday, March 23, 2020 11:04 AM 

To: Dennis, Suzanne <Suzanne Dennis@nrc gov> 

Subject: [External_Sender] RE: [EXTE~NAL] FW: SNL 

Hi Suzanne, 

I have found some related information In NU REG 3330, and shared that with Scott and Anay. 

Do you have some t ime to go over what your concerns and w e can discuss if what I found suffices? 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne Dennis@nrc gov> 

Sent: Monday, March 23, 2020 7:12 AM 

To: Sanborn, Scott Edward <sesanbo1@saodia.gov> 

Cc: Luketa, Anay <aluketa@sandja gov>; Mohmand, Jamal Ahmed <jamohma@sandja gov>; Glover, 

Austin Michael <amglove@sandia.gov>; LaFleur, Chris <aclafle@sandla gov> 

Subject: [EXTrnNAL] rw: SNL 

HI Scott, 

Is t his something you all could help with? We're looking for big-picture numbers at this point. 

Thanks! 

Suzanne 

From: Clark, Theresa <Theresa.Clark@nrc.gov> 

Sent: Monday, March 23, 2020 8:15 AM 

To: Dennis, Suzanne <Suzanne.Dennjs@nrc.goV> 

Subject: SNL 

Can you ask SNL to look at heat transfer through reinforced concrete walls of the thickness we 

are looking at? 12.5 KW on the outside based on some of t he m aterials we are seeing ... what's 

the inside? 

We may have expertise in the NRC on this, but if SN L can do i t, that may be even easier. 

Thanks, 

Theresa 



From: 
To: 
Subject: 
Date: 
Attachments: 

Hi Suzanne, 

Luketa Anav 
DA001s Suzanne 
[Extornat_So,xior] RE: RE: RE: [EXTERNAL] FW: Gas Loss in a Pipeline • basoc upon prossura ano rnTieage 
Thursday, March 19, 2020 5:49:01 PM 
imaoe0Q1 ,om 

Yes, I should be available. -Anay 

From: Dennis, Suzanne <Suzanne.Dermis@nrc.gov> 
Sent: Thursday, March 19, 2020 2:14 PM 
To: Luketa, Anay <aluketa@sandia.gov> 
Subject: RE: RE: RE: [EXTERNAL] fW: Gas Loss i~ a Pipeline - based upon pressure and mileage 

Hey Anay, 

It turns out our team has some questions for Rao too. Are you available for a meeting crn Monday? We'll ask for the input files 
then. 

Suzanne 

From: l uket;;, Anay <alukera@sa11dlo gov> 
Sent: Thursday, March 19, 2020 12:28 PM 

To: Dennis, Suzanne <Suzanne Denni,@nrc eov> 
Subject: [External_Sender) RE: RE: [EXTERNAL) FW: Gas Loss in a Pipeline • ba.sed upon pressure and mileage 

Hi Suzanne, 

I find sometimes in discussion there can be misinterpretation, etc. I would actually prefer an e-mail with inputs in a table which is 
more straightforward for me. This hopefully should be pretty easy for Rao to do. Let me know it's a problem. 

Thanks, 
Anay 

From: Dennis, Suzanne <Suzanne De11n1src1nrc pov> 
Sent: Thursday, March 19, 2020 9:39 AM 

To: Luketa, Anay <alukel<1@sandia,gov> 
Cc: Mohmand, Jamal Ahmed <1amohma@saodia go11> 
Subject: RE: KE: [EXTERNAL] FW: Gas Loss in a Pipeline - based upon pressure and 11ileage 

Hey Anay, 

I know we just got off the phone, but after thinking about it further, would you Just like me to set-up a tel econ with Rao? That 

way you can ask arJy questions you need, and nothing will get lost in translation. 

Suzanne 

From: Luketo, Anay 9 h1kera@~,111dla aov> 
Sent: Thursday, March 19, 2020 10:56 AM 

To: Dennis, Suzanne <Suzanne Dennis@nrc sov>; Mohmand, Jamal Ahmed <j amotrma@sandi~ gov> 
Subject: [External_Sender] RE: [EXTERNAL] FW: Gas Loss in a Pipeline - based upor pressure and mileage 

Hi Suzanne, 

I have a few questions about the NRC analysis. On page 3, last paragraph, It states that ALOHA was used for an explosion 

calculation. It also states that a 5% yield factor was assumed. Using ALOHA I don't see an entry for that. Based upon what I read, 
I'm getting 1,8 miles, no 3054 ft. So, either I'm misunderstanding what was done, Incorrect value was stated, or we're using 
different versions of ALOHA. 



Can I be provided what inputs were used for this ca lculation? Also, can you find out what version of ALOHA was used? 

Thanks! 

Anay 

From: Dennis, Suzanne <Suzanne Deonis@nrqov> 
Sent: Thursday, March 19, 2020 7:55 AM 

To: Luketa, Anay <aluketa@sandja gov>; Mohmand, Jamal Ahmed <iamohma@sandja gov> 
Subject: [EXTERNAL] FW: Gas Loss in a Pipeline - based upon pressure and mileage 

Good mornirg, 

Steve shared the below equation from PHMSA. Not sure if it is helpful to you all, but I thought I would pass it along. 

Suzanne 

From: Nanney, Steve (PHMSA) <Steve Nanney@dot gov> 
Sent: Wednesday, March 18, 2020 8:14 PM 

To: Clark, Theresa <Theresa Clark@nrc gov>; Dennis, Suzanne <Suzanne Dennrs@rm gov> 
Cc: Nanney, Steve (PHMSA) <Steve Nannev@dat eov> 
Subject: [External_Sender] Gas Loss in a Pipeline - based upon pressure and m ileage 

Below is an equation for determining volume of gas loss in a gas pipeline. 

Additionally. upgrading pipelines generally requires operators to empty the natural gas from the 
pipeline via a procedure called "blowdown'' which entails releasing natural gas into the 
atmosphere. PHMSA calculated the amount of gas tliat would be released through t11is procedure 
per mile using Equation 1. 

Equation 1: Vb = (28. 798 .., (Tb / Pb) • (Pavg /(Zavg ,.. Tavg)) • D2)/1000 
Where: 

\ lb= Volume of gas released per mile (thousand cubic feet: MCF) 

Tu = Temperature at standard conditions (70 degrees F) 

Pb= Pressure at standard conditions (14. 7 pounds per square inch: PSI) 

Pavg = Pressure at blowdown conditions (100 PSI for intrastate; 150 PSI for interstate) 

Zavg = Compressibility factor at packed conditions (0.88) 

Tavg = Temperature at packed conditions (70 degrees F) 
' D = inside diameter of pipeline in inches (29.25 for 30-inch pipes. 15.25 for 16-incb pipes. 

and 7.5 for 8-inch pipes) 

Steve Nanney 
PHMSA • Houston 

l(b)(6) 1-mobile 



From: 
To: 
Subject: 
Date: 

Hi Suzan ne, 

Sanborn, Scott Edward 
Dennis, Suzanne 
[Extemal_Sender) IP deliverable 
Thursday, March 19, 2020 3:56:51 PM 

I wanted to check with you on SN L producing a deliverable for the IP pipeline issue. I know you said 

in the past that nothing more than emai l is required . However, in thinking about some potentia l pit­

falls with some information being taking out of con text, we will plan to document our work in a 

memo to you by the 2ih_ Let me know if you see any concerns with us wri ting a mehlo and if you 

feel it should be marked ouo for pre-decisiona l purposes. 

As a side note, most of SNL is working from home. so if you need to reach me either emai l or call my 

ce f •Jt6 I 
Thanks, 

Scott 



From: 
To: 
Subject: 
Date: 

Mohmand Jamal Ahmed 
Dennis. Suzanne 
[Extemal_Sender] RE: RE: RE: (EXTERNAL) Let me know if you have any questions. Thanks! (EOM) 
Thursday. March 19, 2020 2:16:33 PM 

Yes as long as you don't lose multiple high level safety systems+ switchyard there shouldn't be an 

issue. 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Thursday, March 19, 2020 12:13 PM 

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Subject: RE: RE: RE: [EXTERNAL] Let me know if you have any questions. Thanks! (EOM} 

Also, just FYI, we're looking at a risk analysis to see what the impact would be if we lose the 

switchyard. So, it's definitely something that we're looking at. (So far, it looks like you would need to 

lose the diesels for both units, the Appendix R diesels, and FLEX equipment for it to be a real 

problem.) 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Thursday, March 19, 2020 2:09 PM 

To: Dennis, Suzanne <Suzanne.Denn j:;@nrc.gov> 
Subject: [External_Sender] RE: RE: [EXTERNAL] Let me know if you have any questions. Thanks! 

(EOM} 

Haha agreed 

From: Dennis, Suzanne <Suzanne Deoois@nrc.gov> 
Sent: Thursday, March 19, 2020 12:04 PM 

To: Mohmand, Jamal Ahmed <jamohma@sandia gov> 
Subject: RE: RE: [EXTERNAL) Let me know if you have any questions. Thanks! (EOM) 

I don't think he has any knowledge of plant operations (that us}. 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Thursday, March 19, 2020 1:59 PM 

To: Dennis, Suzanne <Suzanne.Dennjs@nrc gov> 
Subject: [Externa l_Sender] RE: [EXTEtl.NAL] Let me know if you have any questions. Thanks! (EOM) 

I was going to bring up the switchyard, and the ability to shutdown the plant (something we need to 

think about). 

Is a vapor cloud travell ing and then ignition a concern? Potentia lly entering buildings. 

From: Dennis, Suzanne <Suzanne.Dennis@nrc gov> 
Sent: Thursday, March 19, 2020 11:57 AM 



To: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 
Subject: [EXTERNAL] Let me know if you have any questions. Tha nks! (EOM) 

Suzanne Dennis 
Office of Research 

U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Mohmand, Jamal Ahmed 
Dennis, Suzanne 
[Extemal_Sender) RE: [EXTERNAL] Let me know if you have any questions. Thanks! (EOM) 
Thursday, March 19, 2020 2:00:34 PM 

I was going to bring up the switchyard, and the abi lity to shutdown the plant (something we need to 

th ink about). 

Is a vapor cloud t ravelli ng and then ignition a concern? Potential ly entering buildings . 

From: Denn is, Suzanne <Suzanne.Denn is@nrc.gov> 

Sent: Thursday, March 19, 2020 11:57 AM 

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Subject: [EXTERNAL] Let me know if you have any questions. Than ks ! (EOM) 

Suzanne Dennis 

Office of Research 

U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Mohmand Jamal Ahmed 
Dennis. suzanne 
[Extemal_Sender] RE: [EXTERNAL] RE: Pipeline External Ffre at NPP 
Wednesday, March 18, 2020 2:38:37 PM 

Thanks for the quick response! 

That's wh3t I was afraid of. 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Wednesday, March 18, 2020 12:37 PM 

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Subject: [EXTERNAL) RE: Pipeline External Fire at NPP 

Hi Jamal, 

I've added Chapter 9 of the Unit 3 UFSAR to the BOX site. 

We won't have access any EPRI documents that aren't publicly available, uhfortunately. We have to 

go through their paywall too. 

Suzanne 

From: Mohmand, Jamal Ahrned <1amohma@sandia.gov> 

Sent: Wednesday, March 18, 2020 2:23 PM 

To: Dennis, Suzanne <Suzanne,Deoois@nrq~oy> 

Subject: [External_Sender) Pipeline External Fire at NPP 

HI Suzanne, 

Not sure if we talking about t he potential impact for an external f ire or if it was someone else on t he 

phone, but something t he might be helpful to me would be the Fire Protection Program portion of 

the Indian Point USAR. I believe that's typica lly chapter 9, it might have some informat ion on that 

but I have not specifically looked for. 

I will also look for any EPRI documents regard ing the top ic, if I do find something from EPRI I won' t 

have acce.ss to due to their paywall. I am not sure if the NRC would have access to that information. 

Thanks, 

Jamal 

Jamal Mohmand 

Fire, Risk, and Tranportation Systems (8854) 

Sandia National Laboratories 

11 505 844 3282 (0) 11"'"(b'""'}(5-1 ----,l(C) 
jamohmaiaJsandia.gov 



From: 
To: 
Subject: 
Date: 

Hi Suzanne, 

Luketa. Anay 
Dennis. Suzanne 
[Extemal_Sender) RE: [EXTERNAL] C.Ontact Info 
Wednesday, March 11, 2020 3:01 :00 PM 

Yes that would be fine. My number i~ ... ib-)i-ti) ____ ..., 

-Anay 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Wednesday, March 11, 2020 12:59 PM 

To: Luketa, Anay <a luketa@sa ndia .gov> 

Subject: [E XTERNA L] Contact Info 

Hey Anay, 

Can I give you a qu ick ca ll this afternoon? It w ill proba bly be in an hour or two. 

If so, ca n you send me your phone num ber? 

Than ks! 

Suzan ne 

Suzanne Dennis 

Office of Research 
U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Luketa. Anay 
Dennis. Suzanne 
[Extemal_Sender] RE: [External_Sender] RE: RE: RE: [EXTERNAL) ACTION: Questions for First Interview 
Monday. Mardi 09, 2020 11:34:05 AM 

Ok, thanks. I'll try that. 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Monday, March 9, 2020 9:33 AM 

To: Luketa, Anay <aluketa@sandia.gov> 

Subject: RE: [External_Sender] RE: RE: RE: [EXTERNAL] ACTION: Quest ions for First Interview 

I had to restart my computer (who know why) for mine to work. Maybe that will help you too ... 

From: Luketa, Anay <aluketa@sandia gov> 

Sent: Monday, March 09, 2020 11:31 AM 

To: Dennis, Suzanne <Suzanne.Dennis@nrq::ov>; LaFleur, Chris <aclafle@sandja.fNV>; Sanborn, 

Scott Edward <sesanbo@sandia.gov>; Mohmand, Jamal Ahmed <iamohma@sand1a.gov>; Glover, 

Austin Michael <amglove@sandia.gov> 
Subject: [External_Sender) RE: RE: RE: [EXTERNAL) ACTION: Questions for First Interview 

I was able Lu sign up arnl <luwnloa<l Lhe <lui;umenLs buL one LhaL I <luwnlua<le<l shuwe<l 0 
bytes. I went to log back in but I'm receiving an authentication error. I just sent 
Theresa an e-mail about this. -Anay 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Monday, March 9, 2020 9:26 AM 

To: La Fleur, Chris <aclafie@sandia gov>; Luketa, Anay <aluketa@sandia gov>; Sanborn, Scott Edward 
<sesanbor@sandia gov>; Mohmand, Jamal Ahmed <jamohma@sandja.gov>; Glover, Austin M ichael 

<amglove@saodia.gov> 
Subject: RE: RE: RE: [EXTERNAL] ACTION: Questions for First Interview 

Great! Just FYI - we have the references used in several of the documents already "found," so if you 

need something, please reach out! 

Suzanne 

From: LaF leur, Chris <aclafle@saodia gov> 
Sent: Monday, March 09, 2020 11:22 AM 

To: Dennis, Suzanne <Suzanne Dennis@nrc gov>; Luketa, Anay <aluketa@sandia gov>; Sanborn, 

Scott Edward <sesanbo@sandla gov>; Mohmand, Jamal Ahmed <jamobma@saodia.gov>; Glover, 

Austin Michael <amglove@sandia gov> 
Subject: [External_Sender] RE: RE: [EXTERNAL] ACTION: Questions for First Interview 

Box site works for me ! 

Chris 



From: Dennis, Suzanne <Suzanne.Dennjs@nrc.gov> 
Sent: Monday, March 9, 2020 9:21 AM 

To: La Fleur, Chris <aclafle@sandja.gov>; Luketa, Anay <aluketa@sandia gov>; Sanborn, Scott Edward 
<sesanbor@sandia gov>; Mohmand, Jamal Ahmed <jamohma@sandia gov>; Glover, Austin Michael 

<amglove@sand1a gov> 
Subject: RE: RE: [EXTERNAL) ACTION: Questions for First Interview 

We'll be taking notes and we wi ll absolutely share that. Is the BOX site working for you all? We'll 

probably put the notes there, so you and Steve (PHSMA) can access them. 

Suzanne 

From: La Fleur, Chris <aciafle@sandia.gov> 

Sent: Monday, March 09, 2020 11:15 AM 

To: Luketa, Anay <aluketa@s.andja,gov>; Dennis, Suzanne <Suzanne Dennis@nrc gov>; Sanborn, 

Scott Edward <sesanbo@sandia.gov>; Mohmand, Jamal Ahmed <iamohma@sandja gov>; Glover, 
Austin Michael <amglove@sandia.gov> 

Subject: [External_Sender) RE: [EXTE~NAL] ACTION: Questions for First Interview 

Hi Suzanne, 

Yes, those questions seem pretty thorough for now. I am sure we would have some follow-on 

questions once we review his answers. Wil l there be a transcrip: of his answers? Or will notes be 
taken that we can read? 

Thanks 

Chris 

From: Luketa, Anay 

Sent: Monday, March 9, 2020 9:06 AM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>; LaFleur, Chris <aclafle@sandja.gov>; Sanborn, 

Scott Edward <sesanbo@sandia gov>; Mohmand, Jamal Ahmed <iamohma@sandja gov>; Glover, 

Austin Michael <amglove@sandja gov> 
Subject: RE: [EXTERNAL) ACTION: Questions for First Interview 

Hi Suzanne, 

These are definitely a good list of questions. I don't h ave anything to add as of now. It 
will be interesting to see what he has to say. 

-Anay 

From: Dennis, Suzanne <Suzanne.Denn1s@nrc.gov> 
Se nt: Monday, March 9, 2020 8:49 AM 

To: Luketa, Anay <aluketa@s.andja.gov>; La Fleur, Chris <adafle@sandia gov>; Sanborn, Scott Edward 



<sesanboi@sandia.gov>; Mohmand, Jamal Ahmed <iamohma@sandia.gov>; Glover, Austin Michael 

<amglove@sand1a.gov> 

Subject: [EXTERNAL] ACTION: Questions for First Interview 

Good morning Sandians, 

We are interviewing our first person this afternoon (1pm EST). If you have any questions you'd like 

to ask Rao (the Physica l Scientist identified in the IG report), other than those listed below, please let 

me know asap. 

Thanks! 

Suzanne 

******************************** 

• Can you tell us how you were involved in the review of the [ndian Point 50.59 analysis or the 2.206 

petition? 

• We will have some specific questions as we go through this. Initially, could you walk us through your 

role in analysis or petition briefly? 
• Have you had a chance to read the OIG event inquiry? 

• Do you have any thoughts about the OIG inquiry? Any concerns? Parts that you agree with and parts 

where you think they made an error or misunderstood something about the IP analysis? 

Specific questions : 
• How did you select methodology? 

• How did you chose meteorological conditions? 

• How did you obtain pipeline data? (Licensee analysis? FERC?) 

• Are you familiar with Kuprewicz's comments/concerns? 

• There are several references to reanalys is/ sensitivities• is t his documented somewhere? Is it different 

than what was done for the inspection? 
• 39Qs said maximum release rate was sustained and did not decline - how related to this? Basis for 

doubling the break? 
• How were buried vs. above-ground pipelines considered? 

• How were missiles considered (for both units)? 

• Why was risk piece included given that this was a postulated break scenario? If yes, where was risk 

information obtained (PRA group)? 
• Why assume that underground pipe explosion frequency would be an order of magnitude less? 

• Why assume that above ground was conservative 

• Similar to other reviews/ analyses you conducted for NRC? Which? 

• Input to selecting peer reviewer? 

• Who was peer reviewer? 

• Who is lead preparer of RG 1.91? 

• RG 1.91 equation change mentioned in IG report· aware? Of concern to you? 

• Any other documentation than the 6-page report? 

• Also conducted reanalysis and sensitivities a t PRB timeframe (60 minute) - how /where documented? 

• Can you explain why the PRB responses to Mr. Blanch seem to reflect more conservatism than reflected 

in the inspection report? Was additional analysis conducted? Is there a record of that analysis? Did 
that additional analysis receive any peer review? 

• Participated in meeting with FERC? What remember? Who was there? 



• Reviewed/concurred on documents that referenced your analyses? Which? (For example, did not 
concur on 39Qs letter; may have reviewed. Congressional responses?) 

• Management involvement in analys is, decisions, later use? 

Suzanne Dennis 
Office of Research 
U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Anay, 

Sanborn. Scott Edward 
Luketa. Anay: Mohmand Jamal Ahmed; Dennis. Suzanne; Lafleur. Chris; Glover. Austin Michael 
[Extemal_Sender] RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents 
Friday, March 06, 2020 5:25:45 PM 

Thank you. I was able to download the documents and place them in the OneDrive location 

httos-//mysite.sandia gov/oersonal/sesanbo/Documents/lndian Point Pipeline . 

Thanks, 

Scott 

From: Luk.eta, Anay 

Sent: Friday, March 6, 2020 3:23 PM 

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Dennis, Suzanne <Suzanne.Dennis@nrc.gov>; 

Sanborn, Scott Edward <sesaribo@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>; Glover, Austin 

Michael <amglove@sandia.gov> 

Subject: RE: [EXTERNAL) RE: FOR YOUR REVIEW: Indian Point documents 

All, 

You should be receiving an mft email from me that has the documents Suzanne sent earlier. -Anay 

From: Mohmand, Jamal Ahmed 

Sent: Friday, March 6, 2020 1:38 PM 

To: Luketa, Anay <aluketa@saodia gov>; Dennis, Suzanne <Suzanne Dennis@nrc gov>; Sanborn, 
Scott Edward <sesanbo@sandia.gov>; LaFleur, Chris <adafle@sandia.gov>; Glover, Austin Michael 

<amg)ove@sand1a gov> 
Subject: RE: [EXTERNAL) RE: FOR YOUR REVIEW: Indian Point documents 

HI Suzanne, 

I tried both files as well, and am having issues as well. 

Thanks, 

Jamal 

From: Luketa, Anay <a1uketa@saod1a.gov> 
Sent: Friday, March 6, 2020 12:47 PM 

To: Dennis, Suzanne <Suzanne Dennis@nrc gov>; Sanborn, Scott Edward <sesanbo@sandja.gov>; 

LaFleur, C!hris <aclafle@sandia.gov>; Glover, Austin Michael <amg\oye@sandia.gov>; Mohmand, 

Jamal Ahried <jamohma@sandia gov> 
Subject: RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents 

Mmm ... still isn't opening. If you don't want to set a password, I can send you a link to a secure 



Sandia site that handles large f iles. 

From: Dennis, Suzanne <Suzanne Dennjs@nrc gov> 
Sent: Friday, March 6, 2020 12:19 PM 

To: Sanborn, Scott Edward <sesanbo@sandja gov>; La Fleur, Chris <aclafle@sandia gov>; Glover, 

Austin Michael <amt;:loye@sandia gov>; Mohmand, Jamal Ahmed <jamohma@sandia gov>; Luketa, 

Anay <aluketa@sandia gov> 
Subject: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents 

Try 2. 

From: Dennis, Suzanne 

Sent: Friday, March 06, 2020 1:33 PM 

To: Sanborn, Scott Edward <sesanbo@sandia.gov>; La Fleur, Chris <aclafle@sandia.gov>; Glover, 

Austin Michael <amgloye@sandia gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Luketa, 

Anay <alul<eta@sandia.gov> 
Subject: RE: FOR YOUR REVIEW: Indian Point documents 

Hi al l, 

Rather than waiting for t he BOX site, here are some non-publ ic fi les. I will send the password shortly. 

Suzanne 

From: Dennis, Suzanne 

Sent: Thursday, March 05, 2020 5:54 PM 

To: Sanborn, Scott Edward <sesanbo/@sandia.gov> 

Cc: LaFleur, Chris <aclafle@sandja gov>; Luketa, Anay <aluketa@sand1a gov>; Clark, Theresa 

<Theresa Clack@nrc gov> 
Subject: FOR YOUR REVIEW: Indian Point documents 

Hi Scotti Thanks again for your support to our team. SN L's expertise will be a big asset to our team. 

The documents you can start looking at now are listed below. The public ones are hyperlinked and 

.all of them will be available in our BOX fi le-sharing site as soon as we get that set up. Hopefu lly, Chris 

and Anay (and anyone else you'd like) will get an automatic message tomorrow. A BOX "quick" 

reference guide (35 pages I) is attached, as well as login instructions. 

1. Licensee (Entergy) analysis under 10 CFR so 59 (Indian Point Units 2 & 3 - Revised 10 C.F R. 

so 59 Safety Evaluation and Supporting Analyses Prepared in Response to the Algonquin 
Incremental Market Natural Gas Project [OUO - Security-Related Information to come; only 

on BOX] 

2. NRC analysis summary [OUO - Security-Related Information to come; only on BOX] 
3. Regulatory Gulde 1.91, "Evaluations of Explosions Postulated To Occur on Transportation 



Routes Near Nuclear Power Plants" 

a. Current Revision 2 (issued 4/2013) 

b. Draft Revision 2, 0G-1270 (issued 7/2011 and mentioned in the OIG report) 

4. OIG Event Inquiry OIG-16-24 

5. Court filings (DC Circuit Court of Appeals Case #16-1081) from ind ividuals who have raised 

concerns with the pipeline near Indian Point: 

a. Richard Kuprewicz declaration 

b. Pau l Blanch declaration 

As for schedu le ... in general, we would li ke your Initial feedback by the end of next week (3/13) if 

possible. More specifically-

• We may be vis iting the Indian Point site late next week. If there are specif ic things you would 

like us to look for, please let us know. 

• We are planning interviews with va rious involved persons. If you have any specific questions, 

please let us know asap. The first interview is on Monday. 

We would very much appreciate it if we can stay in touch and have calls/ Skype sessions throughout 

next week as you all have ideas, questions, or concerns. We will be together in a team room most of 

the time and can patch you onto the speakerphone. 

You can contact me anytime by email or persona l ce ll j(b)(fil 1-As an FYI, Chris and Anay's 

names will be made pub lic in our evaluation plan so it is possib le you wi ll get some calls. If you 

receive .am'. media requests related to th is project, please direct them to Scott Burnell, NRC Office of 

Public Affairs (Scott.Burnell@nrc.gov, 301-415-8204) . 

Suzanne 

301-415-0760 



From: 
To: 
Subject: 
Date: 

Luketa. Anay 
Dennis. Suzanne 
[Extemal_Sender) RE: RE: RE: (EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents 
Friday. March 06, 2020 5:18:07 PM 

It worked. Thanks! I' ll share with the others. 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Friday, March 6, 2020 3:04 PM 

To: Luketa, Anay <aluketa@sandia.gov> 

Subject: RE: RE: RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents 

Done! Let me know if it works. 

Thanks so much! 

From: Luketa, Anay <aiuketa@sandia.gov> 
Sent: Friday, March 06, 2020 4:04 PM 

To: Dennis, Suzanne <Suzanne.Deoois@nrc.gov> 

Subject: [External_Sender] RE: RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents 

I just sent you a link. You'l l have to create a user name and password. Let me know if you don't 

receive the link. I'll distribute the documents to the others at Sandia. 

From: Dennis, Suzanne <Suzanne Deoois@nrc gov> 
Sent: Friday, March 6, 2020 1:16 PM 

To: Luketa, Anay <aluketa@sandja gov> 
Subject: RE: RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents 

That wou ld be great! 

From: Luketa, Anay <aluketa@sandia gov> 
Sent: Friday, March 06, 2020 2:47 PM 

To: Dennis, Suzanne <Suzanne Dennis@nrc gay>; Sanborn, Scott Edward <sesanbo@sandja gov>; 

LaFleur, Cllris <aciafie@sandja.gov>; Glover, Austin Michael <amgiove@sandia.gov>; Mohmand, 

Jamal Ahr1ed <jamohma@sandia gov> 
Subject: [External_Sender] RE: [EXTE~NAL] RE: FOR YOUR REVIEW: Indian Point documents 

Mmm ... still isn't opening. If you don't want to set a password, I can send you a link to a secure 

Sandia site that handles large fi les. 

From: Dennis, Suzanne <Suzanne.Dennjs@nrc.goy> 
Sent: Friday, March 6, 2020 12:19 PM 

To: Sanborn, Scott Edward <sesanbor@sandja.gov>; La Fleur, Chris <aclafle@sandia.gov>; Glover, 

Austin Michael <amgiove@sandja.gov>; Mohmand, Jamal Ahmed <jamohma@sandja gov>; Luketa, 



Anay <aluketa@sandja gov> 
Subject: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents 

Try 2. 

From: Dennis, Suzanne 
Sent: Friday, March 06, 2020 1:33 PM 

To: Sanborn, Scott Edward <sesanbo/@sandia.gov>; La Fleur, Chris <aclafle@sandia gov>; Glover, 

Austin Michael <amglove@sandja,gov>; Mohmand, Jamal Ahmed <jamohma@~aodia gov>; Luketa, 

Anay <aluketa@sandJa.gov> 
Subject: RE: FOR YOUR REVIEW: Indian Point documents 

HI al l, 

Rather than waiting for the BOX site, here are some non-public fi les. I will send the password shortly. 

Suzanne 

From: Dennis, Suzanne 

Sent: Thursday, March 05, 2020 5:54 PM 

To: Sanborn, Scott Edward <scsonbo/@sundiil gov> 

Cc: LaFleur, Chris <aclafle@sandja gov>; Luketa, Anay <aluketa@sand ja gov>; Clark, Theresa 

<Jberesa.Clark@nrc.gov> 
Subject: FOR YOUR REVIEW: Indian Point documents 

HI Scott! Thanks again for your support to our team. SN L's expertise will be a big asset to our team. 

The documents you can start looking at now are listed below. The public ones are hyperlinked and 

all of them will be available in our BOX file-sharing site as soon as we get that set up. Hopefully, Chris 

and Anay (and anyone else you'd like) will get an automatic message tomorrow. A BOX "quick" 

reference guide (35 pages!) is attached, as well as login instructions. 

1. Licensee (Entergy) analysis under 10 CFR 50 59 (Indian Point Units 2 & 3 - Revised 10 C.F,R 

50.59 Safety Evaluation and Supporting Analyses Prepared in Response to the Algonou1n 

Incremental Market Natural Gas Project [OUO - Security-Related Information to come; only 
on 130X] 

2. NRC analysis summary [OUO - Security-Related Information to come; only on BOX] 

3. Regulatory Guide 1.91, "Evaluations of Explosions Postu lated To Occur on Transportation 

Routes Near Nuclear Power Plants" 

a. Current Revision 2 (issued 4/2013) 
b. Draft Revision 2, DG-1270 (issued 7 /2011 and mentioned in the OIG report) 

4. OIG Event Inquiry OiG-16-24 
5. Court filings (DC Circuit Court of Appeals Case #16-1081) from individuals who have raised 

concerns with the pipeline near Indian Point: 

a. Richard Kuprewicz declaration 



b. Paul Blanch declaration 

As for schedule ... in general, we would li ke your initial feedback by the end of next week (3/13) if 
possible. More specifically-

• We may be visiting the Ind ian Point site late next week. If there are specific thi ngs you wou ld 

like us to look for, please let us know. 

• We are planning interviews w ith various involved persons. If you have any specific questions, 

please let us know asap. The first interview is on Monday. 

We would very much appreciate it if we can stay in touch and have ca lls / Skype sessions throughout 

next week as you al l have ideas, questions, or concerns. We will be together in a team room most of 

the time and can patch you onto the speakerphone. 

You can contact me anytime by email or personal cell ~(b)(5> ~- As an FYI, Chris and Anay's 

names will be made public in our evaluation plan so it is possible you wil l get some ca lls. If you 

receive .9..0.Y media requests related to th is project, please direct them to Scott Burnell, NRC Office of 

Public Affairs (Scotl.Burnell@nrc.goy, 301-415-8204) . 

Suzan ne 

301-415-0760 



From: 
To: 
Subject: 
Date: 

Sanborn. Scott Edward 
Dennis. Suzanne 
[Extemal_Sender) RE: [EXTERNAL] RE: discuss IP Pipeline 
Thursday, March 05, 2020 3:09:53 PM 

Great. Thanks Suzanne. 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Thursday, March 5, 2020 12:36 PM 

To: Sanborn, Scott Edward <sesanbo@sandla.gov> 

Subject: [EXTERNAL) RE: discuss IP Pipeline 

Hi Scott, 

I just got off t he phone with our contracts folks and we are good to engage! We are in the process of 

setting up a BOX site, where we wi ll put all the documents that you all will need. 

Looking forward to talking to you tomorrow, 

Suzanne 

----Original Appointment-----

From: Sanborn, Scott Edward <sesanoo1@sa11dja €Qv:> 

Sent: Thursday, March 05, 2020 1:53 PM 

To: Sanborn, Scott Edward; IP Expert Eval Team; Dennis, Suzanne; La Fleur, Chris; Glover, Austin 

Michael; Mohmand, Jamal Ahmed; Luketa, Anay 

Subject: discuss IP Pipeline 

When: Friday, March 06, 2020 10:30 AM-11:30 AM {UTC-07 :00) Mountain Time (US & Canada). 

Where: Skype Meeting 

- ---Original Appointment----

From: Sanborn, Scott Edward <:-,esanpo@~and1a.gov> 

Sent: Thursday, March 05, 2020 1:53 PM 

To: Sanborn, Scott Edward; Dennis, Suzanne; LaFleur, Chris; Glover, Austin Michael; Mohmand, 

Jamal Ahr1ed; Luketa, Anay 

Subject: [Externa l_Sender] discuss IP Pipeline 

When: Friday, March 06, 2020 10:30 AM-11:30 AM (UTC-07 :00) Mountain Time (US & Canada). 

Where: Skype Meeting 

All, 

This call is to discuss what is desired and w hat is technically feasible in the short turnaround time for 

the Indian Point pipeline analysis issue. 

Thanks, 



Scott 

Join Skype Meeting 
Trouble Joining? Try Skype Web App 

Join by phone 

(b)(6) 

f ind a local number 

(Sandia) 

(Sandia) 

(Sandia) 

(Sandia) 

Conference ID: .. l(b-)(_6l _ __. 

Forgot your dia l-in PIN ? I .!::!.e.w. 

Engl ish (United States) 

Engl ish (Un ited States) 

Engl ish (United States) 

Engl ish (Un ited States) 

Service provided by Enterprise Colla boration Services 



From: 
To: 
Cc: 
Subject: 
Date: 

Hi Scott, 

Deools, Suzanne 
Sanborn Scott Edward; Lu-seta. Aoay 
Mohmand Jamal Ahmed: Lafleur Chris 
Re: RE: [EXTERNAL] FYI: Indian Point report public 
Wednesday, Apri l 15, 2020 1:18:21 PM 

We couldn"t have done it without you all! 

I think at this point, we're just waiting to see what the Chairman's response is. All of the 

follow-up that the EDO recommended was for NRC-process work. I will keep you updated of 

any rumblings. 

Thanks ! 

Suzanne 

From: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Sent: Wednesday, April 15, 20 20 11:49 AM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>; Luketa, Anay <aluketa@sandia.gov> 

Cc: Mohmand, Jamal Ahmed <jamohma@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov> 

Subject: [External_Sender] RE: [EXTERNAL) FYI: Indian Point report public 

Hi Suzanne, 

Thank you very much for sending out these links - I've been checking ADAMS almost every day to see 

what wou ld come out of this work. A lot of effort went into this in a very short period of time and 

the Team Report reflects all this hard work. Also, I appreciate your flexibility to honor our requests to 

clearly communication our contribut ions to t he Team Report and I th ink this has turned out well. 

Regard ing follow-up actions, we have spent nearly all of our funds completing t he memo and 

reviewing t he Team Report. We would need additional fun dung to perform more work. If you have 

an idea of what kind of support you need at this point, please let Anay and myself know and we can 

estimate the cost. We have the Task Order POP extension in place so getting additional funding 

placed on the Task Order is quick but not immediate. 

Thanks, 

Scott 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Wednesday, April 15, 20 20 9:04 AM 

To: Sanborn, Scott Edward <sesanbo@sandia.gov>; Luketa, Anay <aluketa@sandia.gov>; Mohmand, 

Jamal Ahmed <jamohma@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov> 

Subject: [EXTERNAL) FYI: Indian Point report public 



Good morning, 

Thanks again for all of your help. The evaluation team's report, as well as the transmittal memo 
to the NRC Commission are now publicly available. The two external transcripts below should 
be replicated momentarily. There are two styles of links to our public documents and one 
sometimes works before the other-both are included below to be safe. 

EDO Transmittal Memo to Commission: 
• https://www.nrc.gov/docs/ML2009 /ML20099F775.pdf 
• https: //adamswebsearch2.nrc.gov /webSearch2/main.jsp? 

AccessiooNurnber=ML20099F775 
Team Report: 

• https://www.nrc.gov/docs/ML2010/ML20100F635.pdf 
• https: //adarnswebsearch2.nrc.gov/webSearch2 /main.jsp? 

AccessionNumber=ML20100F635 
Interview Transcripts: 

• Rick Kuprewicz: 
o https://www.nrc.gov/docs/ML2008 /ML20087M 164.pdf 

o bttps://adamswebsearch2.nrc.gov/webSearch2/main.jsp? 
AccessionNumber-ML20087M 164 

• Paul Blanch: 
o https://www.nrc.gov/docs /ML2008/M L20087M 178.pdf 

o https: //adamswebsea rch2.nrc.goy /webSearch2 /main.jsp? 
AccessionNumber-ML20087M178 

We will continue to coordinate with you, as needed, on our follow-up actions. 

Suzanne 



From: 
To: 
Subject: 
Date: 

Hey Scott. 

Dennis. Suzanne 
Sanborn. Scott Edward 
RE: RE: RE: [EXTERNAL) FOR REVIEW: draft team report (by 4/17) 
Thursday, April 02, 2020 11:10:00 AM 

Just FYI - we removed all names from the front page and separated out the external bios with details 

on your contribution (i.e., Appendix Band insights on fire risk and pipe lines). 

Suzanne 

From: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Sent: Wednesday, April 01, 2020 5:23 PM 

To: Dennis, Suzanne <Suzanne.Dennls@nrc.gov> 

Subject : [External_Sender] RE: RE: [EXTERNAL] FOR REVIEW: draft team report (by 4/1 ?) 

HI Suzanne, 

After checking with the team we do need our names removed from the front page of the document. 

The other changes look good. 

Please call mej __ (b-\i•J_' ___ I If you have concerns or would like to discuss more. 

Thanks, 

Scott 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Se nt: Wednesday, April 1, 2020 1:33 PM 

To: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Subject: RE: RE: [EXTERNAL] FOR REVIEW: draft team report (by 4/1?) 

Hi Scott, 

Here's what we have right now: 

NRC Participants: 

• David Skeen, Office of International Programs (Team Lead) 

• Theresa Clark, Office of Nuclear Material Safety and Safeguards (Deputy Team Lead) 

• Dr. Yueh-Li (Renee) Li, Office of Nuclear Reactor Regulation 

• Suzanne Dennis, Office of Nuclear Regulatory Research 

• Brian Harris, Esq., Office of the General Counsel 



External Support: 

• Steve Nanney, U.S. Department ofTransportat ion Pipeline and Hazardous Materials Safety 

Administration 

• Dr. Chris LaFleur, Sandia National Laboratories 

• Dr. Anay Luketa, Sandia National Laboratories 

• Jama Mahmand, Sandia National Laboratories 

And then later in Section 1.3: 

The NRC publicly released t he team's evaluation plan on March 9, 2020, including t eam 

membership.ill The team was led by David Skeen (Deputy Di rector, Office of International Programs) 

and Theresa Clark (Deputy Director; Division of Ru lemaking, Environmental, and Financial Support; 

Office of Nuclear Material Saf ety and Safeguards). NRC members were independent of prior reviews 

in this are.a. The team included experts in NRC engineering reviews and risk ana lysis. The team also 

obtained insights from externa l experts independent of t he NRC's prior activities on th is subject. A 

pipeline safety analysis expert from the Department of Transportation's Pipeline and Hazardous 

Materials Safety Administration (PHMSA) independently reviewed t he NRC and Entergy safety 

ana lyses. In addition, the NRC contracted for experienced researchers at Sandia National 

Laboratories (SNL) to provide expertise on natura l gas modeling and fire risk; the resu lts of SN L's 

efforts are presented in Appendix B. Biographies of the contribu:ors, both NRC staff and those who 

provided external support, are included in Appendix F to this report. 

From: Sanborn, Scott Edward <sesanoo@sandia gov> 

Sent: Wednesday, April 01, 2020 11:29 AM 

To: Dennis, Suzanne <Suzanne Dennls@nrc goll> 

Cc: Luketa, Anay <aluketa@sandja.gov>; Mohmand, Jamal Ahmed <jamohma@sandja.gov>; La Fleur, 

Chris <aclafle@sandia.gov> 

Subject: [External_Sender] RE: [EXTERNAL] FOR REVIEW: draft team report (by 4/1 ?) 

Hi Suzanne, 

The way this report is written it makes it seem like Sandia contributed to t he ent ire report. It needs 

to be more clear that Sandia only contributed to t he Appendix. To protect our technical integrity I'm 

requesting the following changes: 

• Please remove our names from t he Principal Contributors page; 

• Please modify this sent ence in section 1.3 with the addit ion in red "In addition, the NRC 

contracted for experienced researchers at Sandia National Laboratories to provide expertise 

on nat ural gas modeling and f ire risk; their work is documented in Appendix B. 

• Please remove our bios from t'1e bio section, we can put those into our appendix. 



The report needs to be clear that we did not contribute to the entire report, because we did not. 

Anay and Jamal will have specific review comments. 

Thanks, 

Scott 

From: Dennis, Suzanne <Suzanne Dennjs@nrc gov> 
Sent: Tuesday, March 31, 2020 2:20 PM 

To: Luketa, Anay <aluketa@sandja !iPY>; Mohmand, Jamal Ahmed <iamohma@sandia sov>; La Fleur, 

Chris <aclafle@sandja gov>; Sanborn, Scott Edward <sesanbo@sandia gov> 
Subject: [EXTERNAL] FOR REVIEW: draft team report (by 4/1 ?) 

Hi SNL team, 

As promised, attached is a working draft of the team's report. There are a few areas 

outstanding (including a couple things you are working on) as no ted in comments in the 

margin. We will be finalizing later this week, we hope. 

Could you please review and give us any comments/edits as soon as you can? We would like 
them by the end of the day on April 1 or mid-day on April 2, if at all possible. We can discuss on 
the phone any time you like. 

The report is quite long, so if your time is short I would recommend a detailed review of 
Section 2 where pipeline experience is heavily referenced, and a less detailed review in other 
areas where N RC processes are the focus. 

Thanks again for all of your continuing help. You have been a tremendous support to us. 

Suzanne 

fil Dated March 9, 2020; ADAMS Accession No. ML20069A7S9 



From: 
To: 
Subject: 
Date: 

Dennis, Suzanne 
Mohmand. Jamal Ahmed 
Re: RE: RE: RE: RE: [EXTERNAL) RE: NRC Report 
Thursday. April 02, 202□ 10:29:30 AM 

I'm free anytime now. Thanks! 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Thursday, April 2, 2020 10:14 AM 

To: Dennis, Suzanne <Suzanne.Denn is@nrc.gov> 

Subject: [Externa l_Sender] RE : RE: RE: RE: [EXTERNAL] RE: NRC Report 

Hi Suzanne, 

Let me know when you're free to discuss. 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Wednesday, April 1, 2020 3:38 PM 

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Subject: RE: RE: RE: RE: [EXTERNAL] RE : NRC Report 

Hi Jamal, 

I talked with Mo Sadollah here at the NRC {briefly involved in Indian Point's license renewal and 

electrica l engineering guru), and he said that he did not think those cab les would be damaged. He 

said t hat based on the sen ior resident's statements about the cables being underground and the 

layout of the plant that it wasn't credible to state t hat those cables are damaged. 

Thoughts? 

~ I'm signing of,L___Jbut I'm avai lable in the morn ing. 

Thanks so much again ! 

Suzanne 

From: Mohmand, Jamal Ahmed <jarnohrna@sandia.gov> 

Sent: Wednesday, April 01, 2020 2:24 PM 

To: Dennis, Suzanne <Suzanne Denois@nrc gov> 
Subject: [Externa l_Sender] RE: RE : RE: [EXTERNAL] RE: NRC Report 

Hi Suzanne, 

I suggest adding something along these lines to the end of the sensitivity portion of the risk 



assessment section. 

This sensitivity only fa ils equipment located in non Category I structures and does not take into 

account any cable failu re impacts that could exist. The potential of safety related cables passing 

through buildings t hat are assumed to col lapse in this sensitivity was not addressed. The impact of 

t his could be wide ranging and is very plant and site specific due to t he spatial nature of how cable 

rout ing is conducted. A sensitivity analysis t hat takes t his into account is an arduous and time 

intensive, if the information is not already ava ilable. The sensit ivity as currently presented provides a 

best case scenario where there are no safety related cables that pass through the bui ldings t hat are 

assumed to collapse. 

Let me know what you think. 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne.Dennls@orc gov> 

Sent: Wednesday, April 1, 2020 11:12 AM 

To: Mohmand, Jamal Ahmed <iamohma@sandia gov> 

Subject: RE: RE: RE: [EXTERNAL] RE: NRC Report 

Hey Jamal, 

I'm not sure of t he status of Indian Point's fi re PRA, but even if they did, I don't think t he NRC could 

get access to it at this point. 

Can you add some suggested wording to the report to caveat the results? 

Thanks! 

Suzanne 

From: Mohmand, Jamal Ahmed <jamohma@sandja.gov> 

Sent: Wednesday, April 01, 2020 11:20 AM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Subject: [Externa l_Sender] RE : RE: [EXTERNAL] RE: NRC Report 

The only quick and easy solution is if Indian Point has a Fire PRA. 

If they are familiar w ith their model it shou ld be relatively simple to extract the basic events that 

would fa il in non-safety related build ings. 

If they don't have one, it would be time consuming to do. 

From: Dennis, Suzanne <Suzanne Dennjs@nrc gov> 

Sent: Wednesday, April 1, 2020 8:36 AM 



To: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Subject: RE: RE: [EXTERNAL] RE: NRC Report 

Now's good. 

Suzanne 

301-415-0760 
1(0)(6) I 
From: Mohmand, Jamal Ahmed <jamohma@sandia gov> 
Sent: Wednesday, April 01, 2020 10:04 AM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 
Subject: [Externa l_Sender] RE: [EXTE=l.NAL] RE: NRC Report 

Hi Suzanne, 

Can I give you a call now? 

From: Dennis, Suzanne <Suzanne Dennjs@nrc.gov> 
Sent: Tuesday, March 31, 2020 5:24 PM 

To: Mohmand, Jamal Ahmed <jamohma@sandia gov> 
Subject: [EXTERNAL] RE: NRC Report 

Hey Jamal, 

Just seeing this. I'm ava ilable anytime ton ight and in the morning {I have a meeting at 9:30 EDT, but 

after that I'm free). 

Suzanne 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Tuesday, March 31, 2020 5:19 PM 

To: Dennis, Suzanne <Suzanne Dennls@nrc gov> 
Subject: [External_Sender] N RC Report 

HI Suzanne, 

Do you have a couple minutes to talk? 

Thanks, 
Jamal 

Jamal Mohmand 
Fire, Risk, and Tranportation Systems {8854) 



Sandia National Laboratories 
11 505 844 3282 (O) 1"'"r .... l(5.,...l -------..... , (C) 

jamohma@sandia.gov 



From: 
To: 
Cc: 
Subject: 
Date: 

Dennis. Suzanne 
Sanborn. Scott Edward 
Luketa Anav: Mohmand Jamal Ahmed 
RE: RE: RE: [EXTERNAL] RE: SNL memo 
Thursday, April 02, 2020 9:46:00 AM 

Great; t hanks Scott ! 

From: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Sent: Thursday, April 02, 2020 9:45 AM 

To: Dennis, Suzanne <Suzanne.Dennls@nrc.gov> 

Cc: Luketa, Anay <aluketa@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Subject: [Externa l_Sender] RE:. RE: [EXTERNAL] RE: SNL memo 

Hi Suzanne, 

Attached is the memo with the SAND number in Word and pdf format. 

Thanks, 

Scott 

From: Sanborn, Scott Edward 

Sent: Wednesday, April 1, 2020 9:36 AM 

To: Dennis, Suzanne <Suzanne.Den□1s@nrc eov> 

Subject: RE: RE: [EXTERNAL] RE: SNL memo 

Hi Suzanne, 

No prob lem with t he conversion but I need to get the SAND number assigned th rough Sandia's R&A 

process (it' in the queue now). I can send you the pdf at that poi1t. 

Thanks, 

Scott 

From: Dennis, Suzanne <Suzanne.Dennjs@nrc gov> 

Sent: Wednesday, April 1, 2020 9:27 AM 

To: Sanborn, Scott Edward <sesanbo/@sandia gov> 

Subject: RE: RE: [EXTERNAL] RE: SNL memo 

Hi Scott, 

I'm going to convert this to a PDF to make it easier to merge into our report...just wanted to make 

sure there wou ldn't be any issues with that. 

Suzanne 



From: Sanborn, Scott Edward <sesanbo@sand[a gov> 
Sent: Wednesday, April 01, 2020 10:15 AM 

To: Dennis, Suzanne <Suzanne Dennis@nrc gov> 

Cc: Luketa, Anay <aluketa@sandia gov>; Mohmand, Jamal Ahmed <1amohma1wsand1a gov> 
Subject: [External_Sender) RE: [EXTE~NAL) RE: SNL memo 

Suzanne, 

Thanks. Attached Is the version, with the editorial changes made based on NRC's 

comments/feedback, in our R&A system to get a SAND number. If you have any more 

comments/feedback please let us know as soon as possible. 

Thanks, 
Scott 

From: Dennis, Suzanne <Suzanne Denrns@nrc.gov> 
Sent: Wednesday, April 1, 2020 7:32 AM 

To: Sanborn, Scott Edward <sesanbofcilsandja.gov> 
Subject: [EXTERNAL) RE: SNL memo 

That sounds good I 

From: Sanborn, Scott Edward <sesanoo@sandia gov> 
Sent: Wednesday, April 01, 2020 9:31 AM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Subject: [External_Sender] SNL memo 

Hi Suzanne, 

Do you see any reason why the SNL memo should remain OUO? Jamal has made that change 
w.r.t. distance to be "Buildings that house Emergency Diesel Generators (EDGs) are 
approximately 700 meters from the pipeline". At present we are ready to mark the revised 
version to be unlimited release. 

Thanks, 

Scott 



From: 
To: 
Subject: 
Date: 

Hi AnayJ 

Dennis. Suzanne 
Luketa. Aoay 
Call? 
Wednesday, April 01 , 2020 3:52:00 PM 

Can you give me a ca ll when you get a chance? 

Than ks! 

Suzanne 

Suzanne Dennis 

Office of Research 

U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Hey Chris, 

Dennis. Suzanne 
Lefleur. Chris 
Call? 
Wednesday, April 01, 2020 3:50:00 PM 

Can you give me a call when you get a chance? 

Thanks! 

Suzanne 

Suzanne Dennis 

Office of Research 
U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Dennis. Suzanne 
"Mohmand. Jamal Ahmed" 
RE: Meetings this Afternoon 
Wednesday, April 01, 2020 2:22:00 PM 

Also, Chris might be able to help. I meant to say that earlier- she's worked a lot with NRC and mi'ght 

be able to help answer some of your questions. 

From: Dennis, Suzanne 

Sent: Wednesday, Apri l 01, 2020 2:21 PM 

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Subject: Meetings th is Afternoon 

Hi Jamal, 

I have meetings unt il 4pm th is afternoon. I ca n chat after t hat. 

Suzan ne 

Suzanne Dennis 
Office of Research 
U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Got-thanks! 

Dennis. Suzanne 
"Sanborn. Scott Edward" 
RE: RE: RE: [EXTERNAL) RE: SNL memo 
Wednesday, Apri l 01. 2020 11:37:00 AM 

From: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Sent: Wednesday, April 01, 2020 11:36 AM 

To: Dennis, Suzanne <Suzanne.Dennls@nrc.gov> 

Subject: [External_Sender] RE: RE: [EXTERNAL] RE: SNL memo 

Hi Suzanne, 

No problem with the conversion but I need to get the SAND number assigned through Sandia's R&A 

process (it ' in the queue now). I can send you the pdf at that poi1t. 

Thanks, 

Scott 

From: Dennis, Suzanne <Suzanne.Dennjs@nrc gov> 
Se nt: Wednesday, April 1, 2020 9:27 AM 

To: Sanborn, Scott Edward <sesanbo1@sandia.gov> 

Subject: RE: RE: [EXTERNAL] RE: SNL memo 

Hi Scott, 

I'm going to convert this to a PDF to make it easier to merge into our report...just wanted to make 

sure there wouldn't be any issues with that. 

Suzanne 

From: Sanborn, Scott Edward <sesanbo@sandia.gov> 
Sent: Wednesday, April 01, 2020 10:15 AM 

To: Dennis, Suzanne <Suzanne Dennis@nrc gov> 

Cc: Luketa, Anay <aluketa@saodia.gov>; Mohmand, Jamal Ahmed <jamohma@saodia gov> 
Subject: [External_Sender] RE:. [EXTEqNAL] RE: SNL memo 

Suzanne, 

Thanks. Attached is the version, with the editorial changes made based on NRC's 

comments/feedback, in our R&A system to get a SAND number. If you have any more 

comments/feedback please let us know as soon as possible. 

Thanks, 



Scott 

From: Denn is, Suzanne <Suzanne.Den□ 1s@nrc.gov> 
Sent: Wednesday, Apri l 1, 2020 7:32 AM 

To: Sanborn, Scott Edward <sesanbo@sandia .gov> 

Subject: [EXTERNAL] RE: SNL memo 

That sounds good! 

From: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Sent: Wednesday, April 01, 2020 9:31 AM 

To: Dennis, Suzanne <Suzanne Dennls@nrc gov> 
Subject: [External_Sender] SNL memo 

Hi Suzanne, 

Do you see any reason why the SNL memo should remain OUO? Jamal has made that change 
w.r.t. distance to be "Buildings that house Emergency Diesel Generators (EDGs) are 
approximately 700 meters from the pipeline". At present we are ready to mark the revised 
version to be unlimited relea e. 

Thanks, 

Scott 



From: 
To: 
Subject: 
Date: 
Attachments: 

Dennis. Suzanne 
Luketa. Aoay: Mohmand. Jamal Ahmed; Lafleur. Chris; Sanborn Scott Edward 
RE: FOR REVIEW: draft team report (by 4/1?) 
Wednesday, Apri l 01. 2020 9:25:00 AM 

chapter 2 update.docx 

If you haven't started your review yet, here's an updated Chapter 2. Sorry for the churn - t here are a 

lot of moving pieces. 

Thanks! 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Tuesday, March 31, 2020 4:20 PM 

To: Luketa, Anay <aluketa@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; La Fleur, 

Chris <aclafle@sandia.gov>; Sanborn, Scott Edward <sesanbo@sandia.gov> 

Subject: FOR REVIEW: draft team report {by 4/1 ?) 

Hi SNL team, 

As promised, attached is a working draft of the team's report. There are a few areas 
outstanding (including a couple things you are working on) as noted in comments in the 
margin. We will be finalizing later this week, we hope. 

Could you please review and give us any comments/edits as soon as you can? We would like 
them by the end of the day on April 1 or mid-day on April 2, if at all possible. We can discuss on 

the phone any time you like. 

The report is quite long, so if your time is short I would recommend a detailed review of 

Section 2 whe re pipeline experience is heavily referenced, and a less detailed review in other 

areas where NRC processes are the focus. 

Tha nks again for all of your continuing help. You have been a tremendous support to us. 

Suzanne 



1. ,conclusions Regarding Safety Analysis 
Throughout its work, t he team remained focused on the safety of Indian Point a nd whether new 
information revealed the need to take imme diate regulatory action. The team did not identify any 
concerns that met this threshold. This section of the report describes how the team considered the 
safe ty of Indian Point in proximity to the AIM pipeline, from three perspectives: the likelihood of a 
pipe rupture and blowdown that could affect Indian Point, the consequences of a pipeline explosion 
(ove rpressurization and missiles), and the consequences ofa pipeline-rupture-rela ted fire (heat 
impacts). The team considered historical experience and conducted its own analyses of dynamic 
gas behavior following a pipe rupture and th e risk of subsequent impacts at Indian Point. The 
subsections below a ddress these topics in detail. 

1.1. Pipe Rupture and Blowdown Llkellhood 

1.1.1. Design and Construction Enhancements 

The team obtained information from Enbridge (the A[M pipeline operator) regarding the enhanced 
design and construction of t.he AIM pipeline near Indian Point. Similar info rmation had been 
provided to Entergy, in support of its 10 CFR 50.59 evaluation, and othe1· requesting parties. The 
meas ures taken by Enbridgele,cceed or meet the applicable Department of Transpo rtation 
requirements under 49 CFR Part 192, "Transportation ofNatural and Other Gas by Pipeline: 
Minimum Federal Safety Standards." For example, the enhanced protections fo r the pipeline 
adjacent to Indian Point include: 

• A more stringent design factor, higher-grade pipe, and deeper burial than requ.ired 

• Fusion-bonded epoxy coatings For corrosion control inside and outside the pipe, a n abrasive 
resistan t overlay outs ide the pipe, and no shr ink 1leeves or tape coatings on field weld joints 

• 100-percent non-destructive examination of all girth welds; 100-pcrcent ins pection of all 
w elding, coating, and backfilling activities; and "~egging'' after construction to identi fy a ny dents 
exceeding code limitations 

Enbridge also placed t1ber-reinforced concrete slabs and warning tape above the pipeline near 
Indian Point to reduce the likelihood of cons truction digging or other activities inadvertently 
reaching and dam aging the pipeline. 

In general, these enhancements reduce the likelihood of a pipeline rupture clue to known risk 
factors such as welding flaws, corrosion, and incidental damage. The team's peer reviewe r (see 
Error! Reference source not found.) wnfi rmed this reduction when reviewing th e t eam's event 
freq uency estimate discussed in Section 1.5 below: 

The method used to establish the initiating event frequency, although based on 
actual data, does not have a high degree of statistical confidence or relevance to the 
AIM pipeline. The data are a limited sample, and there were likely different causes 
and condi tions associated with each of the fifteen rupture events (seam weld 
manufacturing defects/low toughness, external corrosion, stress corrosion cracking, 
and third-party damage are the more common ones). And these condi tions are not 
directly applicable to the s ubject AIM pipeline. Most, if not all, of these failures were 
likely in legacy pipelines, manufactured to less rigorous standards than current 
practice and have been subjected to many years of potential in-service 
degradat ion. This is especially true for the ~4000 ft of enhanced AIM pipeline in 
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closest proximity to [Indian Point]. Therefore, although there is a high degree [of] 
uncertainty in the assumed initiating event frequency, it is likely tha t t he 
unce rtain ty is in the direction of making this estimate mu ch highe r tha n the 
true rupture frequency of that pipeline segment. (emphasis added) 

The team did not attempt to quantify a reduced pipeline rupture frequency for the AIM pipeline 
near Indian Point, given the uncertainties. In the team's view, optimistic estimates of failure 
frequencies (one in a million per year or less) often lead the licensee or the NRC to assess failure 
consequences in less detail. Therefore, the team continued with its analysis with a more general 
failure frequency. 

1.1.2. Risk Assessment and Mltlgatilon 

After construction, pipeline operators continue to assess and mitigate the risks to their pipelines 
through "integrity management" programs. ror high consequence areas," the relevant requirements 
are in 49 Cl'R 192, Subpa rt 0. The AIM pipeline near Indian Point is identified as being in a high 
consequence area, so these requirements apply. Rele1•anr requirements for this case include: 

• Having an integrity management program (49 CFR 192.911, among others ). These 
programs include identification of high consequence areas, plans for various assessments, 
processes for continual evaluation, and certain procedures. Operators must continua lly improve 
their programs. The t eam obtained information from Enbridge verifying that it has an integrity 
management program and risk assessment process that manages, monitors, and addresses 
various types of corrosion, defects in the pipeline, th ird-party damage, operatio ns issues, and 
weather. Enbridge's program manual lays out the general approaches taken by Algonquin Gas 
Trnnsmission_H 

• Assessing threats to the pipeline and taking actions to mitigate the risks (49 CFR 1.92.91 7 
and 192.935, among others). "Thrcals" for purposes of this assessment include those listed in 
tbe American Society of Mechanical Engineers and American National Standarcls Institute 
(ASME/ANSI) Standard B31.8S,iv•such as corrosion, construction defects, third party damage, 
and human error. Operators use this standard to assess the risks associated with each threat 
and prioritize w hat baseline assessments and reassessments are needed, as well as what 
preventive and mitigative measures will be taken. Preventive and mitigative measures are 
based on the risk assessment and can in clude install ing remote control valves, replacing pipe 
segments with pipe of heavier wall thickness, operating below 30 percent of the specified 
m inimum y ield strength,' and conducting trainini; and drills. l!!!_sert enhridge] 

• Cooducting a baseline assessment a.nd conttnuous assessments (49 CFR 192.921, 
192.937, and 192 .939, among others) . As appropriate for the pipeline segments, the operator 
,conducts internal inspections to detect corrosion or other threats, pressure tests in ~ccordance 
with 49 CFR 192, Subpart J, "Test Requi rements,"1•1 and direct assessments for corrosion. 
Oper-ators must conduct this baseline assessment within 10 years from the date a pipeline is 
installed. The pressure test under 49 CFR 192, Subpart J, can satisfy the require ment for a 
baseline assessment. Operators must continue to assess the pipeline, with a reassessment 
occur ring no more than 7 years after the baseline assessment. The reassessments, similarly, can 
a lso include pressure tests or direct corrosion assessments. [fusert enbridgej 

The team also gained access to a risk assessment contracted by the State of New York to assess 
infrastructure near the AI M pipeline and the risks of damage to the pipeline.'1' The r isk assessment 
was based on experts' judgment and did not quantify p robabilities and consequences of specific 
s,cnarios. This evaluation considered risks to pipeline integrity such as corrosion and other 
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material issues, excavation and other sources of damage, as well as equipment and operational 
failu res. All risks specific to Indian Point we re categorized as "unlikely." Mitigation a nd eme rgency 
response strategies were identified for each, including actions that the New York State Department 
of Public Safety would take. The a ppendix on Indian Point pipeline impacts summarized publicly 
available analyses related to the pre-existing and AIM pipelines and referenced prior conclusions by 
the NRC and licensees. 

Coll,ectively, these ongoing activities provide d the team with further confidence that a pipeline 
rupture is unlikely, though (as noted above) the team did not attempt to quantify the risk reduction 
from such activities. 

1.1.3. Isolation of a Pipeline Rupture 

If a rupture occurs on the AIM pipeline near Indian Point, the effects on the nuclear power plant 
would depend on the volume of gas released . The volume of gas released is a function of the speed 
with which the pipeline operator isolates the ruptured pipeline. It is also a function of the length of 
pipeline that would be isolated, which determines the amount of gas ava ilable to flow out the break 
and feed a fire or other consequences. Ente1·gy and the NRC made different assumptions regarding 
these variables. The team obtained updatecl information from Enbridge on the methods tha t the 
pipeline operator would use to isolate a rupture of the 42-inch AIM pipeline. 

Enbridge informed the team that the 42-inch AIM pipeline is continuously monitored from a gas 
control center in Houston, TX. The control center monitors pressures, flows, and compressor 
station status (including discharge and suction pressures) . The Supervisory Control and Data 
Acquis ition (SCADA) system is used to detect ruptures and was specifically enhanced to include a 
sche matic screen to expedite evaluation and isolation of the pipeline. Alarms include a rate-of­
change alarm that detects a pressure drop on the line. If the data indicates a rupture requiring valve 
closures, gas controllers have the authority, autonomy, and ability to close valves to isolate the 
pipeline. They are also trained to isolate other affected facilities including shutting d own the 
com pressor station across the Hudson Rive1·. 

Enbridge has procedures for emergency notification, emergency response, alarm management, and 
response to abnormal operations that it would apply in these cases. The procedures indicate that 
the operator may have enough information from his data system, alarms, and trends to enable 
eme rgency response actions. If the data is not clear, the operators can use reports from outside 
sources such as emergency services or public officials to justify isolating a line. However, the 
controller is not required to have such verification to isolate the line if the data is clear. 

The mainline valves for the 42-inch pipeline are remote-operated from the Houston control center. 
The control center can also monitor pressures on the upstream and downstream sides of the valves. 
Enbridge estimated, based on tabletop training and operating experience, that it would take 
up to eight minutes to identify a rupture using the Supervisory Control and Data Acquis ition 
system, confirm that the valves need to be closed, and close the valves. Enbridge noted that 
three minutes (previous ly referenced by Entergy) would be a "best case"; and that 
confirmation of the event could add additional time to the assumed closure time. The team 
notes that data from actual accident experie nce, as d iscussed in Section 1.4, indicates that ruptured 
pipelines have taken minutes to hours to isolate, depending on a number of factors. including 
whether valves can be remotely operated or must be manually closed. 

Enbridge informed the team that these main line valves on the 42-inch AIM pipeline near Indian 
Point were closer together (i.e., could isolate a smaller segment of pipeline) than required by DOT 
regulations. The team obta ined schematics s howing the location of mainl ine isolation valves near 



Indian Point. As has been stated in multiple other evaluations, the nearest remote-controlled valves 
to Indian Point are about 2.8 miles apart. The next closest downstream valve-which is also remote 
cont rolled- is about 5.6 miles downstream. The next closest upstream valve is associated with the 
Stony Point compressor station, about 2.5 miles further upstream. Based on the PH MSA team 
member's experience, in some cases the pressure drop from a pipeline rupture may make it 
challe nging to close the nearest valve to a rupture, and operators may need to close a valve further 
from the rupture. The team concludes that the minimum pipeline length that could be 
isolated Is about 2.8 miles, and depending on circumstances, the pipeline length could be 5.3, 
8.4, or 10.9 miles. 

As a result of this new information, the team recommends that Entergy reevaluate its assumptions 
of a three-minute pipeline isolation time and a gas volume based on approximately 3 miles of 
isolated pipe, as discussed in Section 1.6, to determine if changes to these factors have a significant 
impact on its original external hazard eva lua tion related to the 42-inch AIP pipeline. The related 
OIG finding is also discussed in Section Error! Reference source not found .. 

i2. Pipe Rupture Consequences - Overpressurlzatlon and Mlsslles 

Regulatory Guide 1.91 states that "[a] demo,nstration that the rate of exposure to a peak positive 
incid ent overpressure in excess of 1.0 psi (6.9 kPa) is less than 10·6 per year when based on 
conservative assumptions, or 10·7 per year when based on realistic assumptions, is acceptable." 
Additionally, the guide states that "(i]fthis criteria cannot be met, then the applicant may show 
through analysis that the risk to the public is acceptably low on the basis of the capa bility of the 
safety-related structures to withstand blast and missile effects associated with detonation of the 
potentially explosive material." 

In the 2014 and 2015 10 CFR 50.59 evaluations,' 111 Entergy found that the frequency of a peak 
overpressure may be more than 10·6 per year, so a detailed evaluation was needed to illustrate that 
the safety-related structures could withstand blast and missile effects. For missile e ffects, Entergy 
note d that 900 feet is the greatest distance noted in the literature, which is less than the distance to 
any plant systems within the SOCA. For blast effects, Entergy calculated that a vapo r cloud 
explosion would not damage important-to-safety SSCs within the SOCA. 

The NRC staffs inspection report'' stated that: 

The staff determined that the impacts to the SSCs important-to-safety outside the 
SOCA from the proposed new pipeline are bounded by the impacts from low 
probability events of extreme natura l phenomena (including seis mic activity, 
tornado winds, and hurricanes) which have been previously assessed and a re 
addressed in the Indian Point Units 2 and 3 [updated FSA Rs]. 

The team could not verify the assumption that the Unit 2 and Unit 3 updated FSA Rs bounded the 
impacts for missiles. Additional information on this assumption is provided in Section Error! 
Reference source not found .. However, fo r missiles, the team did find that the largest distance 
that a section of ruptured pipe has been thrown is approximately 600 feet. (According to PHMSA. 
the 900 feet reported by Entergy for one incident was a n initial estimate by accident investigators, 
but the final establlshed distance was 564 feet, which did not exceed the potential impact radius for 
the pipe.) Fo~ overpressurization, the team was not able to verify that there was no impact to SSCs 
required for safe shutdown( A JJrobabllistic risk assessment was done to determin!! the increased 
risk to the plant from a pipeline ruptme. Section 1.5 provides more information on this risk 
assessment. 
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Team members at Sandia Natiooal Laboratories (SNL) performed a more detailed analysis. SNL 
evaluated whether the models specified in t he RC 1.91 were used appropriately, verified the NRC 
analytical model results, and performed a pre Ii mi nary vapor cloud dispersion simulation, In 
repl.icat'ing prior NRC analyses, SNL determined that certain assumptions made by NRC :nay not be 
valid. The two major assumptions challenged by SN L's analysis include the immediate positive 
buoyancy of the methane cloud and the use of the TNT equivalency model for this scenario. The 
team recommends that RC 1.91 be reviewed to determine whether changes are needed to account 
for these findings, and to address the agency's expectations when detailed analyses are noedcd. 
Section Error! Reference source not found. has more details on recommended ch anges to RG 
1.91. [ 

In the preliminary vapor cloud dispersion s imulation (see Error! Reference source not found.), 
SNL showed that an unmitigated dense cloud could form and travel far distances. These distances 
are consistent with PHMSA's document for vapor cloud dispersion' ; however, the PHMSA report is 
typically only applied to nonflammable gases.'1 Based on these findings, the team consulted with 
PHMSA pipeline accident investigatol's. They noted lbat r ich gases such as butane or propane 
which are heavier than air, may form gas vapor clouds, they were unaware of any large natural gas 
[wh ich is methane) transmission pipe ruptures that have resulted in delayed vapor cloud 
explosioos. They agreed that methane gas under higr_ pressures would initially be denser than air 
when being released after a pipeline ruptura, but in their experience the dense gas may Initially 
pool in the crater resulting ightom the rupture, but the gas will become lighter than air once as it 
leaveexp,rnds its the crater. Additionally, the team reviewed an Oak Ridge National Laboratory 
stttdy performed for PHMSA in s upport of a ru lemaking on the use of automatic and remote 
controlled isolation valves that noted blast and overpressure effects were not evaluated because 
they occur immediately after the pipe break."'1 In the team's interview ,with an independent gas 
pipeline expert, he noted that the heat tlux would be the more controlling scenario. 

As noted in the analysis assumptions, the SNL preliminary evaluation did not quantify plant impacts 
or overpressures that may be experienced, and local terrain was not considered. The local elevation 
change, river valley meteorology, and surface roughness would impact vapor cloud dispersion and 
generally preclude dispersion towards to the pla nt. If unmitigated dispersion were to occur, several 
ignition .sources appear to exist between the p ipeline a nd plant, such as the Buchanan switchyard. 
The team also notes that the concrete barrier above the pipe would likely create an ignition source, 
ifa pipe rupture occurred. Given the accident experi1:nce from PHMSA, input from the independent 
pipeline exp err, local terrain effects, and the presence of ignition sources, the team believes that 
there is reasonable assurance of adequate protection of the safety-related functions of the plant. 

D 

1.3. Pipe Rupture Consequences - Jet or Cloud Fires 

Department of Transportation regulation 49 CFR 192.903, "What definitions apply to this subpart?" 
defines terms including "potential impact radius." The potential impact radius "means the radius of 
a circle within which the potential failure of a pipeline could have significant impact on people or 
property." The equation included in the regulation is: 

r = 0.69✓P • d2 

In this equation, r is the potential impact radius (ft), pis the MAOP of the pipeline (psi), and dis the 
pipeline diameter (in). This equation is associated with the heat-affected area,xm as described 
further in the notice issuing the rutexi• and the technical basis provided in C-FER report prepared 
for the Gas Research Institute.xv 
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Based on the input from the team's PHMSA member and the team's interview with an independent 
gas pipeline expert, the potential impact radius is the radius for a person to get out of the a rea 
within 30 seconds and is not meant to be used to determine the surviv.ibility of buildings. They 
recommended multiplying the calculated potential impact radius by 1.5 to 2 as a "rule of thumb" to 
determine a safe distance for buildings. This aligns with the Oak Ridge National Laboratory report 
mentioned abovexv that evaluated the thermal impacts of double-ended guillotine breaks. The 
report noted that severe damage could occur within 1.5 to 1.7 times the potential impact radius. 
This conclusion is consistent with the risk assessment performed by New York State.<vli 

Using this formula for the 42-inch, 850-psi gas pipelir,e at Indian Point results in a potential impact 
radius of 845 feet. Doubling this number results in an expanded impact radius of 1,690 feet Thls 
radius would extend into the the SOCA; however, it would not impact any safety-related structures. 

Entergy fou nd that at the SOCA fence, heat fluxes would be below 10 kW / m2
, and that the heat flux 

at 2,028 feet (a location inside the SOCA fe!lce but not impacting safety-related systems) is only 
5 kW /m2.xv111 

NUREG/CR-3330'1' discusses the survivabil ity of reinforced concrete at various heat fluxes for 
varying points inside a wall, the closest point being six inches inside the wall. At Indian Point Unit 3, 
the d iesel generator building has the thinnest walls of a ll safety-related buildings at 24 inches."" The 
thinnest point of containment is 42 inches,"1 and the thinnest point of the auxiliary building above 
ground is 30 inches.''11 NUREG/CR-3330 notes that at a heat flux of 15 kW /m2, it wi ll take 11.6 
hours for temperature at six inches inside the wall to exceed 350 degrees Fahrenheit (177 degrees 
Celsius) and 5 hours if the heat flux was 50 kW/m2. 

The team's independent analysis based on calculations in NUREG/CR-3330 found that heat fluxes at 
the closest safety-related structure would be 11 kW /m2 for a mass flow rate of 1940 kg/s. For a 
bounding flow rate of 4000 kg/s, the heat flu x would be 21 kW /m2. Even at the bounding flow rate, 
the pipeline would not need to be shut off for over eight hours. This greatly exceeds the estimated 
time it would take for the gas pipeline to be shut off; therefore, the heat flux would have no impact 
on safety-related structures. An appendix to the Sandia National Laboratories repo1·t (included as 
Error! Reference source not found. to this report) presents this analysis in more detail. 

The team concludes that a jet or cloud fire would not impact the plant's safety. 

i4. Historical Pipe Rupture Experience 
To provide perspective for the team's analytical results, the team obtained information from 
PHMSA's accident investigation division on some actual pipeline ruptures. This information is 
summa rized in Table 1. While this was a relatively small sample, it provided important background 
information to the team. In the table, the "impacted area" refers to the distance away from the 
pipeline where investigators found impacts as a result of the pipeline rupture. Impacted areas are 
generally an ellipse with a length parallel to the pipeline (and longer in the direction t hat had more 
compressed gas available) and a shorter width perpe11dicular to the pipeline. Most of these impacts 
were within or near the PIR, with none being further :ha n 1.6 times the PIR. As noted above, 
isolation times ca11 bC? relatJvely long in certain circumstances, such as when valves need to be 
locally operated □I' when shutting off the pipeline could have more significant consequences ( e.g., 
for customers who need heating) than the ffre. PHMSA staff stated that fires do nor ignitC! in all 
cases, as both an arc and the correct atmosphere are needed to ignite the gas vapors. 
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Table 1. PHMSA pipeline accident data showing pipe diameter c111d allowable pressure, calculated potential impact radius, 
impacted area, distance pipe was ejected, time to Isolate the line, anti duration of fire. "NR" is shown where data was not 
reported, and "N/A" is shown where the event did not occ,11: 

Pipe Impacted Area Pipe Isolation Fire 
Dia. MAOP PIR Length Width Ejected Time Duration 

Year Location nn.l rosll rrt.l ((t,) ((t,) ((t,) fh:mml fh:mml 
1985 Beaumont, KY 30 936 633 700 500 NR NR NR 
2003 Viola, IL 24 975 517 not reoorted fNR1 554 8:48 11:55 
2008 Aooomattox, VA 30 800 585 566 200 NIA NR NR 
2010 San Bruno, CA 30 375 401 375 160 100 1:35 2:35 
2017 Dixon, IL 20 800 390 365 163 NIA 0:31 3:06 
2018 Batesville, OH 24 1440 628 50 50 NIA 0:00 1:04 
2018 Moundville, OH 36 1440 943 250 250 100 0:25 3:05 
2018 Hesston, KS 26 899 538 400 200 254 0:02 2:44 
2018 Buffalo, OK 26 765 496 110 60 170 1:09 NIA 
2018 Woodruff UT 20 918 418 143 90 430 l :21 NIA 
2018 Dixon Sorines, TN 22 773 422 30 20 75 0:38 NIA 
2019 Caldwell, OH 30 936 633 500 500 NIA 1:35 14:05 
2019 Mexico, MO 30 900 621 437 286 125 1 :12 1:31 
2019 Hot Sorines, AR 30 1000 655 252 114 306 2:12 NIA 
2019 Danville, KY 30 936 633 704 645 600 1:52 3:07 
2019 Artesia, NM 20 1000 436 687 60 360 3:23 NIA 

This experience, which is mostly from the last few years since PHMSA formed its accident 
inve stigation division, is generally consistent with earlier information included in the C-FER report 
referenced above.";;; The C·FER report collected information on incidents from 1969 to 1995 and 
compared actual incident outcomes to the proposed hazard area model- which became the 
potential impact radius under 49 CFR Part 192. Error! Reference source not found. shows the 
comparison of distances that was included in the C-FER report. In all but one case, t he potential 
impact radius was larger than the burn area or distance where any injuries was seen. Where the 
burn area was larger (NTSBPAR711), it was about 1.1 times the potential impact radius. 

Error! Reference source not found. shows four examples of pipeline ruptures, including those 
with and without fires. The elliptical nature of the most severe impacts is demonstrated in the two 
left-hand images, fire and debris damage can be seen in the bottom-right image, and a rupture 
crater is shown clearly in the top-right image. 

The team discussed pipeline ruptures with the PHMSA accident investigation staff who prepared 
the more recent data. The PHMSA staff confirmed that, in their experience, that they had never seen 
explosions occurring away from the initial rupture site or any other damage outsid,e the area 
damaged by heat or fire. Also, in their recollection, only one of these (San Bruno) occurred within a 
high consequence area, and pipeline construction contributed to that failure. 

i5. Pipe Rupture Risk Assessment 
The NRC uses a variety of methods to determine the safety significance of postulated events. Two of 
these methods use the insights from probabilistic risk assessments. One is the significance 
determination process,"1' which uses risk insights, where appropriate, to help the NRC determine 
the safety significance of inspection findings. The other is Regulatory Guide 1.174, "An Approach for 
Using Probabilistic Risk Assessment in Risk-Informed Decisions on Plant-Specific Changes to the 
Licensing Basis.""" 



Both of these approaches use the metric of change in core damage frequency resulting from the 
situation to assess an inspection finding or a licensing basis change. These approaches define a 
small change to be less than one in a million years (10·6) . The NRC uses the agency's independent 
risk models to evaluate the change in core damage frequency. The team, with support from experts 
at the Idaho National Laboratory, modified the Indian Point models to reflect a pipeline failure and 
conducted a risk analysis. The team assumed that a pipeline failure would cause an unrecoverable 
loss of the Buchanan switchyard and cause loss of the city water tank. Based on these analyses, the 
team found that the change for both plants was an increase of one in 63 million years (1.6 x 10·8 per 
yea,), which is well below the agency's defined threshold for a "small" change in risk of one in a 
mill ion years. 

Because of the uncertainty associated with the consequences of overpressurization from an 
explosion, the team a lso performed a sensitivity analysis. This analysis assumed that all equipment 
no t in a seismic Category I structure (i.e., not located in the primary auxiliary build ing, diesel 
generator building, or reactor containment) was lost upon the pipeline rupture. These Category I 
structures like reinforced concrete conta inment structures, diesel generator buildings and auxiliary 
buildings are robust, safety-related, concrete structures designed to resist the effects of tornado 
missiles, tornado high winds and seismic events and postulated internal accidents. Reinforced 
concrete containment structures are especially robust in that they are also designed to resist 
in ternal pressurization from design basis events, which in the case of the Indian Point nuclear 
power plant containments includes a design pressure of 47 psi above the atmospheric pressure. 
According to structural engineering experts at the NRC, it is a good starting assumption that these 
three structures will be capable to withstand the pressures from the explosion associated with 
rupture from a gas pipeline at a distance of 2300 feet or greater. This starting assumption needs to 
be validated using information on (1) the credible blast or deflagration loads from the pipeline 
accident, (2) the structural properties of the structures such as the thickness, spans and 
reinforcements of their walls and roofs, especially for the auxiliary building for which the thickness 
of the walls can decrease with height, and (3) the details of their relevant design loads such as the 
tornado design missiles and high wind pressure loads. As discussed in Section 1.3, the minimum 
thickness of the walls for the auxiliary builcling is 30 inches. Additionally, the seismic Category I 
buildings are designed to withstand a pressure drop of 3 psi.•xvi Based on the input from structural 
experts, the team assumed that the overpressurization will not damage these Category I buildings. 
The team primarily evaluated Unit 3 for this sensitivity, since it is closer to the 42-inch AIM pipeline 
and would experience more severe impacts. The change in core damage frequency for this scenario 
was one in 5.7 million years (1.75 x 10-7 per year). Again, this is below the agency's. threshold for a 
"small" change in risk of one in a million years. 

The team was concerned that PHMSA's data provided a national pipeline mileage that included all 
diameters of pipes, not just large pipes, whi,ch could be non-conservative if used to calculate an 
event frequency. The team independently reviewed publicly available data.xxvii Using the last ten 
yea,s' worth of data, the team determined Class 2, 3, or 4 carbon steel transmission lines with pipe 
diameters greater than or equal to 20 inches and maximum operating pressures greater than or 
equal to 300 psig rupture with a frequency of 2.4 x 10·5 per mile per year. The team recalculated the 
change in core damage frequency using this higher frequency and concluded that the change in risk 
remained below the agency's threshold for a "small" change in risk. More information on the team 
risk assessment and the PHMSA data can be found in Error! Reference source not found. and 
Error! Reference source not found., respectively. 

The agency's independent models only consider reactor risk, so the spent fuel pools and the dry fuel 
storage location must be considered separately. The spent fuel storage pit for Indian Point Unit 3 is 
a se·ismic Category I structure a nd is designed for a pressure drop of 3 psi. Given this rugged 



rnnstruction and the input from structural experts, the t eam condudes that a pipeline ruptw·e 
would not negatively affect the spent fuel !Pi~ though the surrounding building could be damaged. 
Indian Point Units 2 and 3 use the Holtec HI-STORM 100 dry cask storage system.><Xviii The HI· 
STORM 100 dry cask storage system is also designed for for the same conditions as other Category I 
buildings. The team also concludes that the dry fuel storage location, which is much farthe r from 
the 4 2-lnch AIM pipeline than the other structures evaluated, would not be negatively affected by a 
pipeline rupture.X•L< 

i6. Recommendation - Ask Entergy to Revisit Its 10 CFR 50.59 Evaluation 

Although the teani did not conclude that ii'nlned iate regulatory action is needed reg ~rding Indian 
Point, the team does recommend further work be done by Entergy lo s how that its prior 
conclusions remain valid. Based on concerns raised by external parties and substantiated by 
the team, the team recommends that the NRC request Entergy under 10 CFR 50.54(f) to 
submit updated Information regarding the implications of the assumption that the 42-inch 
AIM pipeline could be isolated within 3 minutes and the length of pipe that would be 
isolated. Entergy should either revisit its analysis applying an updated assumption or providing a 
basis for why the assumptions are not relevant to the conclusions previously presented. 

During the NRC's review of the October 2014 petition referenced in Section Error! Reference 
sou:rce not found., the petitioner raised a concern that Entergy provided inaccurate or incomplete 
information contrary to the requirements in 10 CFR 50.9, "Completeness and accuracy of 
information."'"" The petitioner also asserted that the licensee may have violated 10 CFR 50.5, 
"Deliberate misconduct."'"; The petitioner's concern centered on whether it was appropriate to 
mod el the 42-inch AIM pipeline being isolated in 3 minutes."""11 To this day, the petitioner continues 
to assert that the Entergy knew that the isolation times were inaccurate and material to the NRC 
dete rminatior1.""'111 

For purposes of addressing the issue ra ised by the petitioner, deliberate misconduct occurs when a 
licensee voluntarily and intentionally (1) engages in conduct that it knows to be contrary to a 
requirement, or (2) provides materially inaccurate or incomplete information.'"1' Specifically, the 
requirements in 10 CFR 50.5 state, in relevant part, that licensees may not: 

Engage in deliberate misconduct tha t causes or would have caused, if not de tected, a 
licensee or applicant to be in violation of any rule, regulation, or order; or any term, 
condition, or limitation of any license issued by the Commission; or 

Deliberately submit to the NRC, a licensee, an applicant, or a licensee's or applicant's 
contractor or subcontractor, information that the person submitting the information 
knows to be incomplete or inaccurate in some respect material to the NRC . 

... deliberate misconduct by a person means an intentional act or omission that the 
person knows: ... Would cause a licensee or applicant to be in violation of any rule, 
regulation, or order; or any term, condition, or limitation, of any license issued by 
the Commission; or ... Constitutes a violation of a requirement, procedure, 
instruction, contract, purchase order, or policy of a licensee, applicant, cont ractor, or 
subcontractor. 

Similarly, 10 CFR 50.9 states, in relevant part, that: 

Information provided to the Commission ... by a licensee ... shall be complete and 
accurate in all material respects. 
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Please note that certain :::ross references within 
the footnotes did not properly download; 
however, the footnote references are reflected in 
the final report (ML20100F635). 

Since the licensee's initial and revised 10 CFR 50.59 analysis, as describetl in Section Error! 
Reference source not found . above, additional information has been developed that questions 
Entergy's assumptions on pipeline isolation. Because some of these initial assumptions bave had 
reasonable challenges to their validity, the licensee should revisit its 10 CFR 50.59 a nalysis to veriry 
whether its conclusion remain valid in light of this new information. 

' Spectra (now Enh,·idge) informed Entergy that the pipe would have 0.72-inch wall thickness and 
be X-70 piping with 70,000 psi yie ld strength and 82,000 psig minimum tensile strength. The pipe 
would be procured from vendors who have passed a stringent quality audit, and full-time mill 
inspection would be performed by Algonq ui11 Gas Trans missio11 during pipe production. 
Specifications would require additional quality testing and integrity requirements beyond normal 
standards. These enhancements were discussed in a Spectra Energy (Algonquin Gas 
Transmission) memorandum to Energy regarding Response to Entergy Document entLtled 
"Pipeline Enhancements Being Evaluated to Mitigate a Pipeline Failure," dated July 29, 2014. 

" Defined in 49 CFR 192.103; IJ.llns;j~.law,corne\l edu /cfr/lext/49 /1';12 \103. 

m Spectra Energy, "Integrity Management Program (IMP) Manual." 09-0000, Revision 11, dated 
October 10, 2019. This manual is not publicly available, but Enbridge made it available to the 
team. 

'' "Managing System Integrity of Gas Pipelines," published in 2018. Publicly available from 

hL tos; / /www asrne.org /C'od~s-s t4ndarcls/fi nct-corlus-stanttarcts /b31-Bs-rnana~in,;-;,yS\em­
in tegri ty-gas-oipel i nes. The team had access to this $tandard through the NRC's subscription 
sc,rvice. 

'Specified minimum yield strength is define d in 49 CFR 192.3, "Definitio11s," 
https://www.law,curn<!IL~du/cf'1 /text/49/J 92.3. For the AIM pipeline near India n Point, 
Enbridge specified that the piping would h ave a 70,000 psi yield strength. 

,; https; //www,law cornc\l,c;du /dr /tcxt/49/narL-J 92 /suboart-J 
' " "Algonquin Incremental Market Pipeline Risk Analysts Report." transmitted from several New 

York State agencies to the FERC Chairman on June Z2, 2018 (see note Error! Bookmark not 
de fined. for a related letter) . The re port is marked ~rivilcged and confidential and may contain 
Critical Energy Infrastructure Information, as designated by the FERC. It is not available to the 
public. 

,,,u See notes Error! Bookmark not d efined . and Error! Bookmark not d efined .. 

'' See note Error! Bookmark not defined .. 

' TT0-14, Derivation of Potential Impact Radius Formulae for Vapor Cloud Dispersion Subject to 49 
CFR 192, January 2005; https://www.phmsa.dot.gov/pipeline/gas-transmission-integrity­
management/derivation-potential-impact -radius-formulae-vapor 

" PHMSA Gas Integrity Management lnsepction Manual, January 1, 2008; 
http://www.viadata.com/pipeliner/library_docs/GaslMP%20Protocols%20With%20Guidance% 
20(8%201%202008)%20w%20disclaime r.pdf 

' 11 "Studies for the Requirements of Automat ic and Remotely Controlled Shutoff Valves on 
Hazardous Liquids and Natural Gas Pipelines with Respect to Public and Environmental Safety," 
ORNL/TM-2012/411, dat ed October 31, 2012; 



IJttps://www.ph111sa.dot.11ov/sites/phmsa.dot.11ov/fllcs/docs/technicaJ• 
re sources /pipeline /16701 /finalvalvcstudy.pd f 

,rn Regulatory Guide 1.91 does not include any guidance on calculating heat fluxes associated with 
blasts. The guide assumes that overpressurization is the limiting scenario. 

''" 68 FR 69778, issued December 15, 2003; https:l/www.govinfo.gov/link/fr/68/69817. 
Additional information on this rule can be found in the docket folder at 
llllps: / /www.regulatjons.~ov /docket?D,,PH MSA· RSPA-2 000-7 666. 

xv Dated Ot:tober 2000; hltps://www.na.iulatiuns.~uv/duwmenl?D"PHMSA-RSPA-2000-7666-
0049. 

" 1 See note xii 

" 11 See note vii 

,.;i; See Note Error! Bookmark not defined. 

' '' Published September 1983; ADAMS Accession No. ML062260290. 

"' Response to a Request for Additional Information regarding Order EA-1.2-049 and Order 
EA-12-051, dated December 2, 2016; ADAMS Accession No. ML16350A 103 

,,; Indian Point Unit 3 Individual Plant Examination, dated June 1994; ADAMS Accession 
No. MLU0320177 

"'11 Letter from J. Knubel, NY Power Authority to NRC on Indian Point, Unit 3, Transmittal of 
Individual Plant Examination of External £vents (IPEEE); ADAMS Accession No. MLl 1227A102 

" 111 See note xv 

,,;. IMC-0609 issued January 2019; ADAMS Accession No. ML) 8187A187 

"'Revision 3 issued January 2018; ADAMS Accession No. ML! 7317A256 

""1 UFSAR Section 16.2; ADAMS Accession No. ML17299A229 

""11 From PHMSA Gas Distribution Incident Data • January 2010 to present (ZIP); 
https: / /www .phrnsa.dot .~ov I data-and-statist it:s /pipeline/ d istrilrntion-tra nsmission-gatheri ng­
)n i:-ao d-1 iqu id-ac cident-and-incidc:nt-data 

,,v1;; 77 FR 41454, issued July 13, 20 J 2: https://www 1:ovinfo 1:ov/content/1,1k1:LEB-2012-07-
13 /pdf/2012-17110.pdf 

"
1
' FSAR for HI-STORM 100; ADAMS Access ion No. MI,081350153 

"' hLIJ)s; llwww urc,eovtreauio~-rm /doc-colJec1ions/cfr/panoso112ar1oso-0009 html 
m i htlps; / /www.nrc.goy/rcading-rm/doc-collcctions I cfr I partOS O/partOS0-0005 .html 

'"11 10 CFR 2.206 Petition Review Board, RE: Indian Point Nuclear Generating Unit, Docket No. 50-
247, Transcript, (July 15,205), p. 14, 16. 

xxxlll The petitioner raised this issue during his interview with the team, as well in multiple instances 
of correspondence with the NRC. 

m;v See Enforcement Manual, Part 11-1.: General Topics, Section 1.5. 



From: 
To: 
Cc: 
Subject: 
Date: 

Deools, Suzanne 
Luketa. Anav 
Sanborn Scott Edward 
RE: RE: [EXTERNAL] Additional Information for Consideration 
Tuesday, March 31, 2020 7:24:00 PM 

Completely understand. Thanks for considering it. 

From: Luketa, Anay <aluketa@sandia.gov> 

Sent: Tuesday, March 31, 2020 5:28 PM 

To: Dennis, Suzanne <Suzanne.Dennls@nrc.gov> 

Cc: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Subject: [Exte rnal_Sender] RE: [EXTEqNAL] Additional Information for Consideration 

Hi Suzanne, 

I' m not sure how to incorporate t his since they're not provid ing any references or evidence to 

validate t he statement t hat blast, overpressures, shrapnel occur immediately after the break. Also, I 

don't know wha t t hey mean by earthquake-type effects. -Anay 

From: Dennis, Suzanne <Suzanne Deoois@nrc.gov> 
Sent: Tuesday, March 31, 2020 7:46 AM 

To: Luketa, Anay <aluketa@sandia gov> 

Cc: Sanborn, Scott Edward <sesanbo@sandja,gov> 

Subject: [EXTERNAL] Additiona l Information for Consideration 

Hi Anay, 

We found this PHMSA report that states: 

Blast, overpressure, shrapnel, and earthquake-type effects resulting from an unintended natural gas 
or hazardous liquid pipeline release are hazards that can adversely affect humans, property, and the 
environment. However, these effects are beyond the scope of this study because they occur 
immediately after the break and RCVs and ASVs, which typically require several minutes to close, 
cannot mitigate these hazards. 

Can you address th is ORNL report in your memo? 

Thanks! 

Suzanne 

Suzanne Dennis 

Office of Research 

U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Dennis, Suzanne 
Luketa. Aoay 
Re: RE: [EXTERNAL) RE: Additional Information for Consideration 
Tuesday, March 31, 2020 4:39:46 PM 

Sure - whatever you think is prudent! 

From: Luk eta, Anay <aluketa@sandia.gov> 

Sent: Tuesday, March 31, 2020 4:39 PM 

To: Dennis, Suzanne <Suzanne.Denn is@nrc.gov> 

Subject: [Externa l_Sender] RE : [EXTE~NAL] RE: Additional Information for Consideration 

Hi Suzanne, 

Thanks for sending this. I think this is confirming that the problem is more complex with regards to 

t he scenarios/causes and that t he cloud is not immediately buoyant and can ignite past 1 minute. I 

think it would be helpful to include reference to the NTSB Florida report and this paper in the report. 

-Anay 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Tuesday, March 31, 2020 12:14 PM 

To: Luketa, Anay <a luketa@s,mdia.gov> 

Subject: [EXTERNAL] RE: Addi t ional Information for Consideration 

Hey Anay, 

Here's another paper I found today on underground pipes ... thoughts? 

b tt ps://www.sclencedirect.com/scjence/article/a bs/o1i/S187 ss 1001soo1s60 

Suzanne 

PS: Sorry if I'm overwhelming you! 

From: Dennis, Suzanne 

Sent: Tuesday, M arch 31, 2020 9:46 AM 

To: Luketa, Anay <aluketa@sandia gov> 

Cc: Sanborn, Scott Edward <sesanbo@saodia gov> 

Subject: Additional Information for Consideration 

Hi Anay, 

We found this PHMSA report that states: 

Blast, overpressure, shrapnel, and earthquake-type effects result;ng from an unintended natural gas 



or hazardous liquid pipeline release ore hazards that can adversely affect humans, property, and the 
environment However, these effects are beyond the scope of this study because they occur 
immediately after the break and RCVs and ASVs, which typically require several minutes to close, 
cannot mitigate these hazards. 

Can you address this ORNL report ln your memo? 

Thanks! 

Suzanne 

Suzanne Dennis 
Office of Research 
U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 
Attachments: 

Hi SNL team, 

Dennis. Suzanne 
Luketa. Aoay: Mohmand. Jamal Ahmed; Lafleur. Chris; Sanborn Scott Edward 
FOR REVIEW: draft team report (by 4/1?) 
Tuesday, March 31. 2020 4:20:10 PM 
20200331-1610 - DRAFT - Full Team Report docx 

As promised, attached is a working draft of the team's report. There are a few areas 
outstanding (including a couple things you are working on) as noted in comments in the 
margin. We will be finalizing later this week, we hope. 

Could you please review and give us any comments/edits as soon as you can? We would like 
them by the end of the day on April 1 or mid-day on April 2, if at all possible. We can discuss on 
the phone any time you like. 

The report is quite long, so if your time is short I would recommend a detailed review of 
Section 2 where pipeline experience is heavily referenced, and a less detailed review in other 
areas where NRC processes are the focus. 

Thanks again for all of your continuing help. You have been a tremendous support to us. 

Suzanne 
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Executive Summary 
This report provides the results of a review by the U.S. Nuclear Regulatory Commission (NRC) staff 
of issues raised in the NRC Inspector Genera l's Event Inquiry titled "Concerns Pertaining to Gas 
Transmission Lines at the Indian Point Nuclear Power Plant" (Case No. 16-024). In response to the 
Event Inquiry, the NRC's Executive Director for Operations tasked a team of NRC and external 
experts to review the findings in the Event fnquiry and to prepare a report that could be submitted 
to the NRC Commission by April 9, 2020. The team members were chosen to be independent from 
the p revious work described in the Event Inquiry and included both NRC staff and external ~ 
members with expertise regarding the concerns that were raised. 

Indian Point is s till safe, but that Entergy (the plant owner) has more work to do. The tea 
drew three critical conclusions rel.ited to this s tatement. 

• The rupture of the newly installed 42-lnch natural gas transmission pipeline that runs 
near Indian Point is highly unlikely. This pipeline was installed using modern techniques, 
s tringent quality standards, and construction precautions that limit the likelihood of later 
pipeline damage. This stretch ofpipelin,e was des ignated as a high consequence area under 
Department of Transportation requirements, meaning that additional Inspection and 
documentation requirements apply. Given the remaifilng operot1ng -life of Units 2 and 3 (mere 
weeks to a year, respectively), the risk of a pipelir,e rupture affecting the reactor units is very 
s mall. 

If a rupture ever did occur on the stretch oF42,inch pipeline near Indian Point, the 
nuclear power plant would remain protected. The plant's safety systems are all far from the 
pipeline-two or more times the "potential impact radius" that the U.S. Department of 
Transportation des ignates for protecting people from pipeline ruptures, ~nd that generally 
bounds most pipel'upture impacls in real-life accidents. In a more detailed transient analysis, 
t he team found that the robust concrete structures housing the plant's safety-related 
e quipment, spent fuel pool, and fuel storage containers would be able to withstand the heat and 
pressure impacts of an explosiOll or fire that could follow a pipeline explosion. The safely­
related equipment would sustain the capability to safely shut down the reactors and maintain 
them in a safe shutdown condition. Equipment or structures outside these buildings could be 
affected, hu t these would 1:/e backups or alternatives to the safety-related equipment. The team 
a lso conducted a l'isk11ssessment to consider the uncertainties of the events that could unfold at 
Indian Point and found that the risk of serious consequences from a postulated pipeline rupture 
was very small. 

• Entergy should be asked to revisit the assumptions it made regarding a postulated 
Tuptur,e ofth~ 2-inch pipeline. While the team is confident in its independent safety 
<:onclusio s, Entergy's analysis used assumptions that do not appear valid. Specifically, Entergy 
assu ed a highly optimistic timeframe to isolate the pipeline. Entergy may also have been 
optimistic about how close to the postulated rupture the pipeline could be isolated, meaning 
that a smaller than realistic amount of gas was analyzed. Entergy should be asked to assess the 
importance of these assumptions to its conclusions and change its analysis as needed. 

The NRC also needs to improve its processes and practices for technical reviews, inspection 
support, petition reviews, pipeline analysis, and coordination with other agencies. Separate 
from the technical matters, the team substantiated many of the Inspector General's procedural 
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findings. The team found several ways that the NRC should improve its processes. Highlights of 
these findings are summarized below. 

• Technical staff need better guidance to help them decide when confirmatory analyses are 
necessary or appropriate. It is not always necessary to conduct such analyses- but when they 
do, the work needs to be done well and documented well. 

• Along these lines, peer reviews need to be done more rigorous ly and consistently. Newly 
updated guidance should already be helping, as long as staff and managers are trained properly. 

• Inspectors and technical experts need better guidelines for arranging forma anil 
informal support to inspections. Understanding and documenting expectatio~s up front then 
providing clear responses to the initial queries, will make NRC inspections worl< even bet er. 

• The NRC needs to improve its petition review processes even more. While tHe process was 
recently updated, the team still found weaknesses in the consistency and in ependence of 
reviews, documentation of decisions, and level of detail reviewed at each stage. 

• The NRC needs to improve how it supports other agencies' reviews. When the NRC's 
,expertise or decisions will be cited by another agency, the NRC should~ ;now practices it 
a lready has in place for its own environmental reviews, formal izing and documenting the 
interactions across agencies, This approach should also ~ vide for a mutual understanding of 
,each agency's objectives and regulatory context. '-

The body of this report amplifies these topics in six main sections and nine appendices. 

Section 1 and its accompanying Appendix A provide background information o n Indian Point, 
the natural gas transmission pipelines ti t run near the plant, and analyses conducted of these 
pipelines. 

Section 2 and its accompai;ting Appendices B, C, and D provide technical detail. The team 
assessed the NRC's prior analysis of the 42-inch pipeline. The team also conducted (1) its own 
transient analysis to qu ntify th natura l gas that could be released in a pipeline rupture and 
(2) its own risk analysis to characterize the onsite effects at Indian Point. 

Sections 3 and 4 of the report provide information on NRC processes. The team assessed the 
NRC's review of petition regarding the new 42-inch pipeline near Indian Pont. Through this 
assessment and o\her te m ~ctivities, the team developed recommendations for process 
improveme; in fil e different areas. 

Section 5 of the report focuses on the specific issues raised by the NRC Office of the Inspector 
Gener I, many gfwhich are also addressed in the other sections. The team considered each 
issue anJ.eter mined whether the team agreed with the finding, agreed in part, or disagreed. 

Section 6 summarizes the team's conclusions. It also presents additional issues that the team or 
e xternal parties identified during the co,urse of the team's review. While the team remained 
vigilant for issues that could pose an immediate safety concern for Indian Point, most of these 
issues could not be addressed within the scope or timeframe provided to the team. These issues 
a re presented for further consideration by the NRC, as appropriate. 

• Appendices E through I provide supporting information for the remainder of the report. 
Appendix E summarizes the peer review of this report conducted by a member of the Advisory 
Committee on Reactor Safeguards. Appendix F has short biographical information on each team 
member. Appendix G collects the figures referenced in the report. Appendix Hand I both 
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include reference information in different formats-Appendix H with selected events and 
references in chronologica l order and Appendix I conta ining all of the endnotes referenced 
throughout the document. 
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1. Background 

1.1. Indian Point Energy Center and Preexisting Natural Gas Pipelines 

The Indian Point Energy Center, located in the village of Buchanan, NY (Westchester County), has 
three reactors on site. 

• Unit 1 was one of the earliest reactors licensed by the U.S. Atomic Energy Commission (AEC), 
the predecessor to the U.S. Nuclear Regulatory Commission (NRC). The Consolida e Edison 
Company submitted its initial license application to the AEC in 1955. Indian Poin Uni 1 is 
permanently shut down, and only operated commercially from August 1962 until Oi,tober. 1974. 
Entergy (the NRC licensee for Indian Point) has moved all of the spent fuel from UniM to dry 
s torage in an independent spent fuel storage installation on the Indian Point sit \ n :ispent fuel 
pool for Unit 1 has been drained and cleaned. Y 

• Unit 2 began commercial operations in 1974. It is a Westinghouse pressurizetwater reactor 
with a large dry containment. Per a 2017 settlement agreemen bet~ een New York State, 
Riverkeeper, and Entergy, Unit 2 is scheduled to be shut down by April ~O, 2020, before the 
e xpiration of its license in 2025. Consolidated Edison owned and operated Unit 2 until 2001, 
when the NRC authorized transfer of the license to En'tcrgy. 

• Unit 3, a design very similar to Unit 2, began commercia~ erations in 1976. Under the same 
agreement between New York State, Riverkeeper, a d Entergy, Unit 3 is scheduled to be shut 
down by April 30, 2021. In 1978, operating authority fo Unit 3 was transferred from 
Consolidated Edison to the Power Authority of the Stat of New York, which operated Unit 3 
until 2000, when the NRC authorized transfer of the license to Entergy, which joined the sites. 

Figure 1 and Figure 2 provide aerial views o} the site to orient the reader. 

Underground natural gas pipelin s Ii ve run below the Hudson River and part of the Indian Point 
site since the 1950s. In this report, these pipelines are referred to as the "preexisting pipelines," in 
contrast to the Algonquin Inc emental Market (AIM) 42-inch pipeline that was constructed long 
after the units began operating (see Section 1.2 of this report). The preexisting pipelines run closer 
to Unit 3 than to Unit 2, but i both cases are outside the security owner-controlled area (SOCA), 
hundreds of feet away from safy-related plant equipment. 

Three pipelines relatetl to this preexisting natural gas transmission system run under the Hudson 
River tod3/:r 

• A 24-inch pipeline, constructed between 1952 and 1954, with a 674 psig maximum allowable 
perating pressure (MAOP) 1 (see Appendix I for all notes) 

• A'sO-incyipeline, constructed between 1965 and 1967, with a 750 psig MAOP 

• A 24-ioch auxiliary line installed in 1992, with a 674 psig MAOP 
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The two pipelines that run across the Indian Point site are the 26-inch and 30-inch pipelines, which 
are buried between 5 and 10 feet below the surface onsite. 

Appendix A presents background information on how these preexisting pipelines were evaluated 
by the licensee and the NRC from initial licensing through 2015. 

1.2. Algonquln Incremental Market Project 

In F,ebruary 2014, Algonquin Gas Transmission, LLC (a subsidiary of Spectra EnergyZ) applied to the 
Federal Energy Regulatory Commission (FERC) for a Certificate of Public Conveniencec-and 
Necessity and related authorizations for the AIM Project.3 The AIM Project, as descr ibed in th\ 
original application, would include installing 37.6 miles of take-up and relay, loop a ~d lateral 
pipeline facilities and related facilities in New York, Connecticut, and MassachusettSJ\addlng 
compression capability at stations in New York, Connecticut, and Rhode Island; and rio1ifying or 
constructing multiple metering and regulating stations. The project would al low. Algonquin to 
provide 342,000 dekatherms per day (Dth/d) from a receipt point near Ramapo, NY, to delivery 
points in Connecticut, Rhode Island, and Massachusetts. Figure 3 in this report.provides an 
overview of the AIM pipeline. 

The new pipeline facilities included: 

... 20.1 miles of 42-inch diameter pipeline that wi I rei:ilace certain segments of 
26-inch diameter pipeline, including approximately 6.&mil~s in Rockland County, 
New York, approximately 8.8 miles in We ·tchester County, New York, 
approximately 0.1 miles in Putnam County, New Y rk and approximately 4.4 miles 
in Fairfield County, Connecticut (including horizontal directional drills of 0. 7 miles 
crossing the Hudson River and f , es crossing 1-84/Still River) ... 

... Installation of a new 42-inch [mai.nlin valve], cross over piping and a 26-inch 
receiver facility at MP 5.48 (Stony Point to Yorktown Take-up and Relay) i11 
Westchester County, N w '(:k ... 

... Replace the existing•26-inch valve with a 42-inch valve equipped with Remote 
Control Valve (RCY) capability and install cross over piping at existing MLV 15 at MP 
11.0 (Stony Point to Yorktown Take-up and Relay) in Westchester County, New 
York ... 

Algonquin's applicatioq,,afso a dressed concerns regarding Indian Point that had been identified in 
an October 2013 letter from Entergy to the FERC.4 (Entergy's submittal was part of a FERC µrefiling 
review, whicli included environmental scoping.) The relevant discussion is in Section 10.5.3 of 
Resource ReporN.0, ''Hudson River Crossing Alternative."5 Algonquin clarified in this section that 
no e of thee istin pipelines near Indian Point could be upgraded to a higher pressure, and that 
the ex·sting p1 ielines needed to be retained for reliability-during a planned maintenance outage 
of the 30-inch or 42-inch lines, t he 24-inch lines could be used ata lower pressure to minimize flow 
interruption. Algonquin evaluated Hudson River crossings in northern (using the existing right of 
way through the Indian Point site) and southern (farther away from Indian Point). Algonquin 
decided to use the southern crossing because it would present much less risk and a much higher 
likelihood of success. The figure showing these alternatives is reproduced in this report as Figure 4. 

As part of its review, the FERC issued a draft environmental impact statement in August 2014.6 The 
FERC docket shows multiple comments from Entergy, the NRC, and interested stakeholders 
regarding the potential impacts of the AIM pipeline on Indian Point. The Entergy co mments 
discussed the design enhancements that Algonquin had committed to for the pipeline along the 
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southern route, the evaluation that it had to conduct for Indian Point, the NRC's ongoing inspection 
of this evaluation (see Sections 1.2.2 below), and its decision not to oppose FERC approval of AIM 
following the southern route.7 The NRC comments referenced the NRC's inspection and a planned 
future interaction with the FERC, as discussed in Sections 1.2.2 and 1.2.3 below.8 

The FERC issued its final environmental impact statement in January 2015.9 Multiple sections of the 
final environmental impact statement, begin ning with the Executive Summary, address Indian 
Point. The a lternatives section (Chapter 3) of the environmental impact statement discusses the 
northern (not selected) and southern (selected) crossings and their effects on Indian Point. The 
land use section ( 4.8) discusses Indian Point, including comments received and actiovs taken by 
Entergy and the NRC. Algonquin noted that it would coordinate all construction activ1 ies with 
Entergy's Indian Point site manager. 

The reliability and safety section ( 4.12) notes the enhanced mitigation mzasures for onstruction 
near Indian Point, which "exceed the most stringent Class 4 requirement's," in a ~ss gc related to 
the nearby Buchanan-Verplanck Elementary School. The FERC further not d that this section of the 
pipeline would be designated a high consequence area, which means i would be jrcluded in 
Algonquin's integrity management program under the requirements of he l].S. Department of 
Transportation, Pipeline and Hazardous Materials Safety Administration inhl.9 CFR 192, Subpart 0, 
"Gas Transmission Pipeline Integrity Management (IM)."1R his section a ~o addresses Entergy's 
comments on the pipeline routing, pipeline design enhan~e~ents, construction impacts on Indian 
Point, and overpressure protection, as well as the results of ~gy's and the NRC's related 
activities. 11 l 
A summary of the FER C's relevant findings and bases can b7found at the end of Section 4.13 of the 
final environmental impact statement on cumulative iml!l!cts: 

As a result of consultation between .A!lgon~uin and Entergy, Algonquin has agreed to 
additional design and installation enhancrments along approximately 3,935 feet of 
the AIM Project pipeline where it would lie closest to (Indian Point) (i.e., 0.5 mile 
from (Indian Point's] security barrier). These measures are described in section 
4.12.3. Entergy has co~ luded that, based on the proposed routing of the 42-inch­
diameter pipeline further from afety-related equipment at [Indian Point], and 
accounting for the substl ntial design and installation enhancements agreed to by 
Algonquin, ~e p.roposed llIM Project poses no increased risks to [Indian Point]and 
there would.~ no significant reduction in the margin of safety at the facility. The 
NRC conducted its own, independent review assuming a catastrophic pipeline 
fail e, a d con~urred with these findings. As such, we find there would not be any 
signifi ant cumulative impacts on safety or reliability associated with the proximity 
of the pipeline to the [Indian Point]. 

The F~RC issv.cd its approval order in March 2015.12 Paragraphs 106 and 107 of the order address 
Entergy's and the NRC's activities regarding Indian Point and the FER C's conclusion that "the 
project will not result in increased safety impacts" at Indian Point Spectra Energy placed the AIM 
Project into service in November 2016.13 

1.2.1. Entergy Actions 

As noted above, Entergy was aware of Algonquin's plans to construct a 42-inch pipeline near the 
Indian Point site, in addition to the preexisting pipelines. This change meant that Entergy needed to 
consider under 10 CFR 50.59, "Changes, tests, and experiments," whether there would be effects on 
Indian Point needing NRC approval.1'1 
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Entergy submitted its evaluation results to the NRC in August 2014, referencing the AIM pipeline 
application and draft environmental impact statement discussed above.15 Entergy noted its plans to 
comment on the FERC draft environmental impact statement and concluded its letter with this 
passage: 

Entergy has determined that there a re no increased risks to Indian Point an d, 
pursuant to 10 CFR § 50.59, has concluded that prior NRC review and approval is 
not required. In our submittal to FERC we plan to point out that as part of the 
routine inspection program NRC always has the right to review and challenge any 
analysis done pursuant to 10 CFR 50.59. Unless NRC chooses to perform sud a 
review we cannot guarantee that they would ultimately concur with our position. 
Therefore we will suggest that prior to approving the Project, FERC should consiaer 
conferring with the NRC before reaching a conclusion regarding the potentia\ 
hazards posed by the AIM project on [Indian Point) and whether any additional 
mitigation is necessary. Accordingly, we are forwarding to the NRC the ellflosea 
Safety Evaluation and Hazards Analyses a nd are prepared to an wer any q)iestions 
NRC may have on the Analyses or support inspections of the sa e. J 

Entergy, in its 10 CFR 50.59 evaluation, described earlier evaluations o~ he preexisting pipelines 
(all of which are discussed in Appendix A to this report), the routin$ and design of the planned AIM 
pipeline, and actions that the pipeline operator would ta~e ·n the event of a rupture .16 Entergy 
discussed application guidance in Regulatory Guide 1.70 and staff review guidance in Standard 
Review Plan Section 2.2.3 for considering design-basis events external to the plant, as well as 
guidance in Regulatory Guide 1.91 for evalt1ating postulated faifures at nearby facilities and 
transportation routes.17 Entergy used this g uidance to evaluate the exposure rates (likelihood) of 
pipeline failures and effects (consequences) of such events. The analysis resulted in a list of 
distances from the pipeline beyond which damage was not postulated: 

• 1,266 feet to withstand heat flux from jet fires (at 12.6 kW /m2) 

• 1,155 feet to withstar~ t~nation ofa vapor cloud (at 1 psi overpressure). . 

• 9 00 feet to withstand m1ss1les genera'ted by the rupture (based on the maxnnum distance 
o bserved) 

Entergy then evaluated structu es a nd equipment that was closer to the pipeline (either the 
enhanced pipeline ne rest near the site or the closest non-enhanced portions offsite) than these 
distances. The switchyiird and fu el oil storage tank for the Unit 2 and 3 emergency diesel 
generators, whic are just'over 100 feet from the nearest approach of the 42-inch pipeline, could be 
destroyed because of a pipeline r upture. Entergy clarified that the loss of offsite power that would 
resu t had already been analyzed and is a relatively high probability event for other reasons. The 
fuel o I storag tank is a source of fuel to the diesel generators beyond the onsite "day tanks" to 
ensure t " ey Have an overall 7-day supply of fuel. Offsite fuel could be obtained and provided to the 
site through alternative access routes. Entergy noted that it would move an associated tanker truck. 
Other equipment and structures were either significantly further away or had backup capability. Of 
no te, the SOCA fence (which bounds all safety-related equipment onsite) is at least 1,580 feet away 
from t he pipeline. Figure 5 shows views of the AIM pipeline right of way from near Indian Point to 
provide perspective on the distance and terrain. 

Entergy also assessed the frequency of a pipeline explosion "using industry data and correlating it 
to more recent data." The res ulting rupture frequencies for generic pipeline and en hanced pipeline 
were 1.32 x 10-s per year per mile and 1.98 x 10·6 per year per mile, respectively.18 Entergy also 
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estimated associated probabilities of jet fires, explosions, and missiles at various equipment 
locations. 

Entergy concluded that the potential for increased risk to the public was acceptably low because no 
safety-related structures, systems, or components (SSCs) or security features would be damaged by 
a pipeline rupture, the effects on other SSCs from ruptures would not have a significant effect on 
plant safety, and the frequency of damage to such SSCs would generally preclude consideration of 
such. Entergy used these evaluations to answer the questions associated with 10 CFR 50.59 and 
determined that prior NRC approval was not needed to address these issues. 

In April 2015, Entergy submitted a revised 10 CFR 50.59 evaluation to the NRC.19 Thi revision 
reflected "additional tie-in details for certain limited above-ground segments of the ~as pipelines" 
tha t Algonquin had shared with Entergy. Only a portion of the 26-inch pipeline is above grouna at 
that location, where it ends at a receiving pig trap, and no portions of the 30-inch or 42-inch main 
pipelines arc above ground. Several smaller-diameter pipe segments for a lvc actua ors, equalizing 
lines, and pig tie-ins are above ground at that location. Figure 6 shows views of this above-ground 
area from a publicly accessible location. 

In the 2014 analysis, Entergy had considered a sabotage event or rupture ao an above-ground 
portion of the pipeline and concluded that this area was sufficiently far ! ay from all important 
equipment not to pose a risk. In the 2015 analysis, Enterwrcevaluated a rupture of all above­
ground components during pigging of the 26-inch pipeline. T e heat flux and overpressure were 
smaller than the previous calculation, so Entergy coneluded that its previous conclusions regarding 
10 CFR 50.59 remained valid. 

Entergy updated the final safety analysis re orts (FSARs) for Units 2 and 3 to reflect the analyses of 
the new 42-inch pipeline.20 

1.2.2. NRC Response to Entergy Actions 

As indicated above, the NRC cg.nducted an inspection of Entergy's 10 CFR 50.59 evaluation using 
Inspection Procedure 71111.fSJ "Plant Modifications."21 The NRC documented the results in a 
November 2014 quarter!.¼ inspection eport for Indian Point.22 As part of the inspection, NRC staff 
reviewed the Entergy documentation, "walked down" the proposed pipeline routing, and 
independently analyzed the potential hazards associated with failure of the proposed pipeline. 
These staff member prepared ~dditional documentation to support the summary that was 
included in the inspe"tion nipoft.23 The NRC concluded in the inspection report that "Entergy had 
appropriately concluded that the proposed pipeline does not introduce significant a dditional risk to 
safety-related SSCs and SSCs important-to-safety at Indian Point Units 2 and 3; and, therefore, the 
change in the design bases external hazards analysis associated with the proposed pipeline does 
novrequire prio NRC review and approval." 

Since ~terg}{ determined under 10 CFR 50.59 that NRC approval was not needed, and the NRC did 
not identify issues with this determination, the NRC did not conduct a licensing review or formally 
request additional information from Entergy (as might have been done in a licensing review). 

1.2.3. NRC Coordination with FERC 

Early in its review, the FERC offered the NRC the opportunity to participate formally with the FERC 
as a "cooperating agency" for the environmenta l review. Staff from both agencies discussed this 
option in April 2014 teleconferences.24 As part of these interactions, the FERC shared public 
comments from the prefiling review and shared insights on the benefits of being a cooperating 
agency; the NRC explained Entergy's and th,e NRC's role in the process. The NRC determined that it 
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did not intend to become a cooperating agency, but would consider providing appropriate 
information, once available, on the impacts of the AIM Project. 

As indicated above, the NRC commented on the FERC draft environmental impact statement in 
September 2014.25 The NRC noted that its inspection ofEntergy's hazards analysis was ongoing, 
with the results scheduled for issuance in mid-November 2014. The NRC recommended that it 
discuss the inspection findings with the FERC in October 2014 to allow more time for the FERC to 
prepare its final environmental impact statement. 

This meeting occurred via teleconference on October 17, 2014.26 ln its meeting summary, t e FERC 
made note of the Entergy and NRC analyses, as well as the additional mitigat ion meas res tli were 
part of the pipeline design. The FERC stated the following: 

1.2.4. 

Based on its review, the NRC came to the same conclusion that Entergy did i\\ its 
[10 CFR) 50.59 submission. Therefore, NRC finds Entergy's 50.59 sub issio1\\ 
acceptable and has determined that no prior approval from the NRC is neede8. N RC 
also indicated that the existing pipelines have been studied extensively, including as 
recently as 2008. 

10 CFR 2 .206 Petition 

Dur:ing this tlmeframe, the NRC also reviewed a 10 CFR 2.206 petition that raised issues with the 
10 CFR 50.59 evaluation conducted by Entergy. The petitioner requested that the NRC take 
enforcement action against Entergy for viola ting regulations and raised concerns regarding the 
NRC's inspection, oversight, and handling of several portiQ{ls of his petition. The NRC rejected this 
petition, citing prior reviews of the issues raised by the petltioner. Additional information on the 
petition and the NRC's handling of it is presented in Section 3 of this report. 

i3. Event Inquiry and Expert Evaluation Team 

On February 13, 2020, the NRC Office of the ln~pector General (OIG) issued an Event Inquiry, 
"Concerns Pertaining to Gas T~ nsmission Lines at the Indian Point Nuclear Power Plant" (Case 
No. 16-024).27 ln that report, the OICi'raised concerns regarding (1) the NRC's safety analysis that 
supported the FERC dete mination to approve modifications to gas pipelines at Indian Point and 
(2) the NRC's respo~ e to a related 10 CFR 2.206 petition. 

On February 24, 2020 the NRC Chairman directed the NRC s taff to determine whether any 
immediate regulatory ction was needed.28 NRC staff promptly reviewed the OIG report and the 
technical aspects of the 42-inch gas line that runs near the Indian Point property. Based on this 
prompt review, the Executive Director for Operations (EDO) determined that there were no safety 
issues warranting immediate regulatory action at Indian Point.2'J 

The staff was further directed to review wh,ether any information in the OIG report demonstrates 
that the staff should revisit either the safety analysis or its response to the 10 CFR 2.206 petit ion, as 
well as to evaluate whether any modifications to agency practice or procedures are needed or 
appropriate based on the OIG report. On February 27, 2020, the EDO established an evaluation 
team to carry out the review directed by the NRC Chairman.30 This report summarizes the results of 
that review. 

The NRC publicly released the team's evaluation plan on March 9, 2020, including team 
membership.31 The team was led by David Skeen (Deputy Director, Office of Interna tional 
Programs) and Theresa Clark (Deputy Director; Division ofRulemaking, Environmental, and 
Financial Support; Office of Nuclear Material Safety and Safeguards). NRC members were 
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independent of prior reviews in this area. The team included experts in NRC engineering reviews 
and risk analysis. The team also included external experts independent of the NRC's prior activities 
on t his subject. A pipeline safety analysis expert from the Department of Transportation's Pipeline 
and Hazardous Materials Safety Administration (PHMSA) independently reviewed the NRC and 
Entergy safety analyses. In addition, the NRC contracted for experienced researchers at Sandia 
National Laboratories to provide expertise on natural gas modeling and fire risk. Biographies of the 
team members are included in Oto this report 

As directed by the EDO, on March 18, 2020, the team identified modifications that may be needed to 
agency practices or procedures.32 The team noted that peer reviews should be strengthenei:I, 
guidance for supporting inspections should be clarified, the structure for reviewing 10 CFR 2.i 06 
petitions should be revisited, a nd interagency coordination should be strengthened. Section 4 of 
this report provides additional detail on process improvements recommended by the team. 

The results of the team's activities are documented in the following sections of this rep rt. The 
major activities of the team between February 27, 2020, and Apri/ 2020, were: 

• Conducting one or more interviews each with: 

o 15 NRC staff and managers in Office of Nuclear Reactor Regulatio11 ?NRR) and Region I who 
were directly involved in the NRC's inspection, analysis, aq_d peti ion review 

o 2 members of the public who had previously raised concerns with the NRC's handling of 
these issues33 

o 3 Entergy staff members who were involved in evaluations of pipeline hazards 

• Reviewing numerous public and nofpu lie ct11coments, as referenced in the chronology that 
the team assembled (Appendix HJ and th endnotes to this report (Appendix I) 

• Visiting the Indian Point site to directly obse e pipeline locations, plant safety systems, and 
e quipment and structures th t-could be affected by a pipeline rupture 

• Conducting various risk and consequence analyses for pipeline ruptures, as discussed further in 
this report (notably Section 2, Appendix B, 0, and Appendix D) 

• Coordinating with NRC fir ex erts in the Office of Nuclear Regulatory Research to understand 
the bases for equ~ ions and eferences in Regulatory Guide 1.9134 

Dur.ing the ream's revi w, the team or external parties identified issues separate from those 
included in the Chairman and EDO taskings. While the team remained vigilant for issues that could 
pose an immediate safety concern for Indian Point, most of the issues raised could n ot be addressed 
within the scope or timeframe provided to the team. Section 6.3 of this report collects these issues 
for fu ther consideration by the NRC, as appropriate. 
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2. Conclusions Regarding Safety Analysis 
Throughout its work, the team remained focused on the safety of Indian Point and whether new 
information revealed the need to take immediate regulatory action. The team did not identify any 
concerns that met this threshold. This section of the report describes how the team considered the 
safety of Indian Point in proximity to the AIM pipeline, from three perspectives: the likelihood of a 
pipe rupture and blowdown that could affect Indian Point, the consequences a pipeline explosion 
(overpressurization and missiles), and the consequences ofa pipeline-rupture-related fire (heat 
impacts). The team considered historical experience and conducted its own analyses otd_ynamic 
gas behavior following a pipe rupture and th e risk of subsequent impacts at Indian Point. 'l'h\ 
subsections below address these topics in detail. 

2.1. Pipe Rupture and Blowdown Llkellhood 

2.1.1. Design and Construction Enhancements ~ 
The team obtained information from Enbridge (the AIM pipeline operato~) rega~ ing the enhanced 
design and construction of the AIM pipeline near Indian Point. Similar information had been 
provided to Entergy, in support of its 10 CFR 50.59 evaluation, and other reguesting parties. These 
measures generally exceed the applicable D·epartment of Transportation requirements under 
49 CFR Part 192, "Transportation of Natural and Other Gas y Pip line: Minimum Federal Safety 
Standards." For example, the enhanced protectiony o~ he pipeline adjacent to lndi.an Point include: 

• A more stringent design factor, higher-grade pipe1; and deeper burial than required 

Fusion-bonded epoxy coatings for corrosion co12trol inside and outside the pipe, an abrasive 
resistant overlay outside the pipe, an no shrink sleeves or tape coatings on field weld joints 

100-percent non-destructive examination of- II girth welds; 100-percent inspection of all 
welding, coating, and backfilling activities; and "pigging" after construction to identify any dents 
e xceeding code limitations 

Enbridge also placed fibe ·-reinforced concrete slabs and warning tape above the pipeline near 
Indian Point to reduce tli likelil1ood of construction digging or other activities reaching and 
damaging the pipeline. 

In general, these enh ncements mean that the likelihood of a pipeline rupture through known risk 
factors such as-Weldin~ flaws, corrosion, and incidental damage is reduced. The team's peer 
reviewer (see Ap)ilendi ~ observed this when reviewing the team's event frequency estimate 
discussed in Section 2.5 lSelow: 

The methotl used to establish the initiating event frequency, although based on 
actua data, does not have a high degree of statistical confidence or relevance to the 
AIM pipeline. The data are a limited sample, and there were likely different causes 
and conditions associated with each of the fifteen rupture events (seam weld 
manufacturing defects/low toughness, external corrosion, stress corrosion cracking, 
and third-party damage are the more common ones). And these conditions are not 
directly applicable to the subject AIM pipeline. Most, if not all, of these failures were 
likely in legacy pipelines, manufactu red to less rigorous standards than current 
practice and have been subjected to many years of potential in-service 
degradation. This is especially true for the - 4000 ft of enhanced AIM pipeline in 
closest proximity to [Indian Point]. Therefore, although there is a high degree [of] 
uncertainty in the assumed initiating event frequency, it is likely that the 
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uncertainty is in the direction of making this estimate much higher than the 
true rupture frequency of that pipeline segment. (emphasis added) 

The team did not attempt to quantify a reduced pipeline rupture frequency for the AIM pipeline 
near Indian Point, given the uncertainties. In the team's view, optimistic estimates of failure 
frequencies (one in a mill ion per year or less) often lead the licensee or the N RC to assess failure 
consequences in less detail. Therefore, the team continued with its analysis applying a more general 
failure frequency. 

2.1.2 . Risk Assessment and Mltlganon 

After construction, pipeline operators continue to assess and mitigate the risks to their. ipeli~es 
through "integrity management" For high consequence areas,36 the relevant requirement~ are,in 
49 CPR 192, Subpart 0. The AIM pipeline near Indian Point is identified as being i11 a high 
consequence area, so tJ,ese requirements apply. Relel'anL requirements ('or this case lrclude: 

• Having an integrity management program (49 CFR 192.911,--among othe.rs). These 
programs include identification of high consequence areas, plans for varioui assessments, 
processes for continual evaluatior., and certain procedures. Ope1·atorcs rriust continually improve 
their programs. The team obtained infoTmation from Enbridge verifyiJ1g that it has an integrity 
m,1nagernent program a nd risk assessme nt pro~ess that manages, mbniturs, and addresses 
various types of corrosion, defects in the pipeline, third-party damage, operations issues, and 
weather. Enbridge's program manual lays out tJ1egeneral aJ')proachcs taken by Algo11qLiin Gas 
Transmission.37 

Assessing threats to the pipeline and taking actions to mitigate the risks (49 CFR 192.917 
and 192.935, among others). "Threats" for purpuscS'of this assessment include those listed in 
the American Society of Mechanical Sngineers and American National Standards lnstln1te 
(ASME/ANSI) Standard B31.BS,·iu s uch as com~sion, construction defects, third party damage, 
and human error. Operators use this standard to assess the risks associated with each threat 
a nd prioritize what baseline il$Sessmen ts and reassessments are needed, as wel l as what 
preventive and mitigative measur~s wil l be t'aken. Preventive and mitigative measures are 
based on the risk assessm~11t and can include inst.ailing remote control valves, replacing pipe 
segments with pipe o(heavier wall thickness, operating below 30 percent of the specified 
minimum yield st~ength,9~ and conducting training and drills. Qnsert enbridgeJ 

• ,conducting a base line assessment and continuous assessments (49 CPR 192.9Zl, 
192.937, and 192.939, among others). As appropriate for the pipeline segments, the operator 
conduct. internal in~pectioos to detect corrosion or other threats, pressure tests in accordance 
wi!h 49 Cl'Rl.92, Subpart], "Test Reqt1irements,''•O and direct ass~ssments for corrosion. 
Operatn.s must conduct this baseline assessment with in 10 years from the date a pipeline is 
installed. The pressure test under 49 CFR 192, Subpart), can satisfy the requirement for a 
baseline assessment Operators must continue to assess the pipeline, with a reassessment 
occurrJng no more than 7 years after the baseline assessment. The reassessments, similarly, can 
a lso include pressure tests or direct conosion assessment5. [insert enhridge J 

The team also gained access to a risk assessment contracted by the State of New York to assess 
infrastructure near 1he AIM pipeline a nd the risks of damage to the pipeline.ti The l'isk assessment 
was based on experts' judgment and did not quantify probabilities and consequences of specific 
scenarios. This evaluation considered risks to pipeline integrity such as currusion and other 
material issues, excavation and other sources of damage, as well as equipment and operational 
failures. All risks s(lecif1c to Indian Point were categorized as ''unlikely." Mitigation and emergency 
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response strategies were identified for each, including actions that the New York State Department 
of Public Safety would take. The appendix on Indian Point pipeline impacts summarized publicly 
available analyses related to the pre-existing and AIM pipelines and referenced prior conclusions by 
the NRC and licensees. 

Coll,ectively, these ongoing activities provided the team with further confidence that a pipeline 
rupture is unlikely, though (as noted above) the team did not attempt to quantify the risk reduction 
from such activities. 

2.1.3. Isolation of a Plpellne Rupture 

If a rupture occurs on the AIM pipeline near Indian Point, the effects on the nuclear power plant 
would depend on the volume of gas released. The volume of gas released is a f ncti on of'the speed 
with which the pipeline operator isolates the ruptured pipeline. It is also a function of tl\e length of 
pipeline that would be isolated, which determines the amount of gas avajlable to no\ od't'the break 
and feed a fire or other consequences. Entergy and the NRC have made different assumptions 
regarding these variables. The team obtained updated information fron~Enbridge on the methods 
that the pipeline operator would use to isolate a rupture. 

Enbridge informed the team that the 42-inch AIM pipeline is continuous y monitored from a gas 
control center in Houston, TX. The control center monitors pressu,res, flows, and station status 
(including discharge and suction pressures). The Supervi ory Control and Data Acquisition system 
is used to detect ruptures a nd was specifically enhanced to incl de a schematic screen to expedite 
evaluation and isolation. Alarms include a rate-of cha~e alarm hat detects a pressure drop on the 
line. If the data indicates a rupture requiring valve closures, gas controllers have the a uthority, 
autonomy, and ability to close valves to isolate the pipeline. They are also trained to isolate other 
affected facilities including shutting dowr t'; compressor station across the Hudson River. 

Enbridge has procedures for emergency notification, emergency response, alarm management, and 
response to abnormal operations that it would apply in these cases. The procedures indicate that 
the operator may have enough in o mation fr~ his data system, alarms, and trends to enable 
emergency response actions. If the data is not clear, the operators can use reports from outside 
sources such as emergency services or public officials to justify isolating a line. The controller is not 
required to have such verification to isolate the line if the data is clear. 

The mainline valves or the 42-inch pipeline are remote-operated from the Houston control center. 
The control center ca~lso mo itor pressures on the upstream and downstream sides of the valves. 
Enbridge estimated, b ed on tabletop training and operating experience, that it would take up to 
eigh t minutes to · i:lenti a rupture using the Supervisory Control and Data Acquisition system, 
confirm that the valves need to be closed, and close the valves. Enbridge noted that three minutes 
(previously refer need by Entergy) would be a "best case"; confirmation of the event could acid 
additional ti~e to the assumed closure time. The team notes that accident experien ce, as discussed 
in Section 2.'.!, indicates that ruptured pipelines have taken minutes to hours to isolate, depending 
on the issue and whether valves can be remotely operated. 

Enbridge informed the team that these mainline valves on the 42-inch AIM pipeline near Indian 
Point were closer together (i.e., could isolate a smaller segment of pipeline) than required by 
regulations. The team obtained schematics s howing the location of mainline isolation valves near 
Indian Point. As has been stated in multiple other evaluations, the nearest remote-controlled valves 
to Indian Point are about 2.8 miles apart. The next closest downstream valve-which is also remote 
controlled-is about 5.6 miles downstream. The next closest upstream valve is associated with the 
Stony Point compressor station, about 2.5 m iles further upstream. Based on the PH MSA team 
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member's experience, in some cases the pressure drop from a pipeline rupture may make it 
challe nging to close the nearest valve to a rupture, and operators could need to close a further 
valve. The team concludes that the minimum unisolated pipeline length is about 2.8 miles. 
Depending on circumstances, the length could increase to about 5.3, 8.4, or 10.9 miles. 

As a result of these issues, the team recommends that Entergy reevaluate its assumptions on a 
three-minute pipeline isolation time and a gas volume based on approximately 3 miles of isolated 
pipe, as discussed in Section 2.6. The related OIG finding is also discussed in Section 5.1.5. 

2.2. Pipe Rupture Consequences - Overpressurization and Missil 

Regu latory Guide 1.91 states that "[a] demonstration that the rate of exposure to a Reak posit ive 
incident overpressure in excess of 1.0 psi (6.9 kPa) is less than 10·6 per year when based on 
conservative assumptions, or 10·7 per year w hen based on realistic assumptions, is acceptable." 
Addi tionally, the guide states that "[i)fthis c ri teria cannot be met, then the aJ)plica111 may-show 
through analysis that the risk to the public is acceptably low on the basis of the capabil\ty of the 
safe ty-related structures to wit hstand blast and miss ile effects associated with deto nation of the 
potentially explosive material." 

In the 2014 and 2015 10 CFR 50.59 evaluat ions,4i Entergy found that theitequency of a peak 
over pressure may ':,e more than 10·6 per year, so a dctail~d evaluation was needed to Illustra te that 
the safety-related structures could Withstand blast and missile,effects. For missile effects, Entergy 
note d that 900 feet is the greatest d istance noted in the lite rature, which is less than the distance to 
any plant systems within the SOCA. For blast effects, Entergy calculated that a vapo r cloud 
explosion would not damage important-to-safety SSCs withln the SOCA. 

The NRC staffs inspection report43 stated that : 

The staff determined that the impacts to tJ1e SSCs important-to-safety outsid e the 
SOCA from the proposed new pipeline are b ounded by the impacts from low 
probabili ty events of el(treme natur.al phenomena (including seismic activity, 
tornado winds, and lrnrricanes) which have been previously assessed and an 
addressed in the lrrdlan Point llniJ:s 2 and 3 [updated PSARs]. 

The team could not verify t~ assumptio11 that the Unit 2 and Unit 3 updated FSARs bounded the 
impacts for missiles. Additional information on this assumption is provided in Section 5.2.2. 
However, for missiles. the team dld find tha t the largest distance that a pipe has been thrown is 600 
feet. (According- to PHMSA, the 900 feet reported by Entergy for one incident was an initial 
est imate by accident invest igators, but the final established distance was 564 feet.) For 
over pressuritiltiori the team was not able to verify that there was no impact to SSCs required fo r 
safe,.-;hutdqwn. A probabilistic r isk assessment was done to determine the increased risk to the 
plan ~ from a pipeline rupture. Section 2.5 provides more information on this risk assessment. 

The team reviewed a study on valve closure timings conducted by Oak Ridge National Laboratory 
for PHMSA. The report notes that blast and overpressure effects were not evaluated bec3use they 
occur immediately after the break, which could not be mitigated by diffe rent valve closure times.'" 

[SNL evaluation] 

l'ITO-14J 
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2.3. Pipe Rupture Consequences - Jet or Cloud Fires 

Department of Transportation regulation 49 CFR 192.903, "What definitions apply to this subpart?" 
defines terms including "potential impact radius." The potential impact radius "means the radius of 
a circle within which the potential failure of a pipeline could have significant impact on people or 
property." The equation included in the regulation is: 

r = 0.69-Jp • d2 

In this equation, r is the potential impact radius (ft), pis the MAOP of the pipeline (psi , and dis the 
pipeline diameter (in). This equation is associated with the heat-affected area,45 as d cribe 
further in the notice issuing the rule46 and the technical basis provided in C-FER'1'e-port repared 
for the Gas Research lnstitute.47 

Based on the input from the team's PHMSA member and the team's interQwith at ini:lependent 
gas pipeline exper t, the potential impact radius is the radius for a person to get o t of the area 
within 30 seconds and is not meant to be used to determine the SUJvivabili ofbl}ildings. They 
recommended multiplying the calculated potential impact radius by 1.5 to 2 as a "rule of thumb" to 
determine a safe distance for buildings. This aligns with the Oak Ridge National Laboratory report 
mentioned above,48 which evaluated the thermal impacts of double-ended guillotine breaks and 
noted that severe damage could occur within 1.5 to 1.7 ti cs the potenti1 l impact radius. This also 
aligns with the risk assessment done by New York State, whlch referenced the Oak Ridge National 
Laboratory report as part of its basis for the area ( nsidered in the State's risk assessment.49 

Using this formula for the 42-inch, 850-psi gas pipeline at'lndian Point results in a potential impact 
radius of845 feet. Doubling this number results in an exQantled impact radius of 1,690 feet. This 
radius would impact the area inside the OCA; however, it would not impact any safety-related 
structures. 

Entergy found that at the SOCA fence, heat fluxes would be below 10 kW /m2, and that the heat flux 
at 2,028 feet (a location inside the SOCA fence but not impacting safety-related systems) is only 
5 kW/m2.50 

NUREG/CR-33305 1 disct~ 'he survivabi lity of reinforced concrete at various heat fluxes for 
varying points inside a wall, the closest point being six inches inside the wall. At Indian Point Unit 3, 
the diesel generator building h s the thinnest walls of all safety-related buildings at 24 inches.52 The 
thinnest point of containJllentl 42 inches,53 and the thinnest point of the auxiliary building above 
ground is 30 in hes.54 NUREG/CR-3330 notes that at a heat flux of 15 kW /m2 , it wil l take 11.6 hours 
for temperature at six inches inside the wall to exceed 350 degrees Fahrenheit (177 degrees 
Celsius) and 5 hours iftife heat flux was 50 kW /m2• 

The team's independent a nalysis based on calculations in NUREG/CR-3330 found that heat fluxes at 
the clns •st safety-related structure would be .l1 kW /m2 for a mass flow rate of 1940 kg/s. For a 
bounding llow rat:e of 4000 kg/s, the heat llux would be 21 kW /m2• Even at the bounding flow rate, 
the pipeline would not need to be shut off for over eight hours. This greatly exceeds the estimated 
time it would take for the gas pipeline robe shut off; therefore, the heat flux would have no impact 
on safety-related structures. i/\n ,appendix to the .Sandia National Laboratories repo1·t (included as 
Appendix B to this report) presents this analysis in more detail. 

Tbe team concludes that a jet or cloi,d fire would not impact the plant's safety. 
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2.4. Hlstortcal Pipe Rupture Experience 

To provide perspective for the team's analytical results, the team obtained information from 
PIIMSA's accident investigation division on some acti:al pipeline ruptures, summarized ln Table 1. 
While this was a relatively small sample, it provided important background lnformation to the 
team, lo the table, the ''impacted area'' refers to the distance away from the pipeline where 
investigators found impacts as a result of the pipeline rupture. Impacted areas are generally an 
ellipse with a length parallel to the pipeline (and longer in the direction that had more compressed 
gas available) and a shorter width perpendicular to the pipeline, Most of these impacts ...,ere within 
or 11ear the PIR, with none being further than 1,6 tllm>s the Pl R. As noted above, isolation times can 
be relatively long in certain circumstances, -~uch as when valves need to be locally operated or when 
shutting off the pipeline could have more significant conscquc.nces (e.g., for customers who n.ced 
heating) than the fire. PHMSA staff stated that fires do not ignite in all cases, as both2n arc and the 
correct atmosphere are needed to ignite the gas vapors. 

Table 1. PHMSA pipeline accident data showin9 pipe dfometer and allowabfe pressure, calculated ~~t~e-ia impact radius, 
I d di . 1 d I I I h II <id I ,ffi "N(/"/ h ':;JP d mpacte area, stance pipe was e ccte , t me to so <1tc t e ne, an uraton o '1· ' .\ s s own w e1·e ata was 11ot 
reported, and "N/A" is shown where the event did not occur, 

Pipe Impacted Area Pipe isolation Fire 
Dia. MAOP PIR Le ngth,.. Width" Ejected Time Duration 

Year Location (in.) (psi) (ft.) (ft.) ( - (ft.) (ft.) (h:mm) (h:mm) 
1985 Beaumont, KY 30 936 633 700 500 NR NR NR 
2003 Viola. IL 24 975 517 not reported (N R1 554 8:48 11:55 
2008 Appomattox, VA 30 800 585 

. 
566 200 N/A NR NR 

2010 San Bruno, CA 30 375 401 375 160 100 1:35 2:35 
2017 Dixon, IL 20 800 300 365 163 NIA 0:31 3:06 
2018 Batesville, OH 24 t440l 628 50 50 N/A 0:00 1:04 
2018 Moundville, OH 36 1440 943 \ 250 250 100 0:25 3:05 
2018 Hesston, KS 26 ,· 899 538 400 200 254 0:02 2:44 
2018 Buffalo, OK 2(j 765 496 110 60 170 1:09 N/A 
2018 Woodruff, UT 20 918 418 143 90 430 1 :21 N/A 
2018 Dixon Springs, TN , 1.2 773 ., 422 30 20 75 0:38 N/A 
2019 Caldwell, OH 30 936 633 500 500 N/A 1:35 14:05 
2019 Mexico,MO - 30 900 621 437 286 125 1:12 1:31 
2019 Mot Sprines~AR 30 1000 655 252 114 306 2:12 N/A 
2019 Danville, KY \ 30" 936 633 704 645 600 1:52 3:07 
2019 Artesia, NM ~20 1000 436 687 60 360 3:23 N/A 

I 

' This experience, which is mostly from the last few years since PHMSA formed its accident 
investfgation division, is generally consistent with earlier information included in the C-FER report 
referc ced abovc.55 The C•FER report collected information on incidents from 1969 to 1995 and 
compar d ac uai incident outcomes to the proposed hazard area model- which became the 
potential impact radius under 49 CFR Part 192. Figure 7 shows the comparison of distances that 
was included in the C-FER report. In all but one case, the potential impact radius was larger than 
the burn area or distance where any injuries was seen. Where the burn area was larger 
(NTSB-PAR-71-1), it was about 1.1 times the potential impact radius. 

Figure 8 shows four examples of pipeline ruptures, including those with and without fires. The 
elliptical nature of the most severe impacts is demonstrated in the two left-hand images, fire and 
debris damage can be seen in the bottom-right image, and a rupture crater is shown clearly in the 
top-right image. 
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The team discussed pipeline ruptures with the PHMSA accident investigation staff who prepared 
the more recent data. The PHMSA staff confirmed that, in their experience, that they had never seen 
explosions occurring away from the initial rupture site or any other damage outsid,e the area 
damaged by heat or fire. Also, in their recollection, only one of these (San Bruno) occurred within a 
high consequence area, and pipeline construction contributed to that failure. 

2.5. Pipe Rupture Risk Assessment 

The NRC uses a variety of methods to determine the safety significance of postulated events. Two of 
these methods use the insights from probabilistic risk assessments. One is the significance 
determination process,56 which uses risk insights, where appropriate, to help the NRG eter ine 
the safety significance of inspection findings. The other is Regulatory Guide 1.),,74, ''An Approach for 
Using Probabilistic Risk Assessment in Risk-Informed Decisions on Plant-Specffic C anges to the 
Licensing Basis."57 

Both of these approaches use the metric of change in core damage freque cy resultin from the 
situation to assess an inspection finding or a licensing basis change. These approaches define a 
small change to be less than one in a million years (10·6). The NRC--uses pe agency's independent 
risk models to evaluate the change in core damage frequency. The team, with support from experts 
at the Idaho National Laboratory, modified the Indian Point models-to rJ tlect a pipeline failure and 
conducted a risk analysis. The team assumed that a pipeline failure would cause an unrecoverable 
loss of the Buchanan switchyard and cause loss of the city wat r tank. Based on these analyses, the 
team found that the change for both plants was an increase of one In 63 million years (1.6 x 10·8 per 
yea!"), which is well below the agency's defined threshold for a "small" change in risk of one in a 
million years. 

Because of the uncertainty associated with t lie consequences of overpressurization from an 
explosion, the team also performed a sensitivity analysis. This analysis assumed that all equipment 
not in a seismic Category I structure.Ji.e., not locat din the primary auxiliary building, diesel 
generator building, or reactor c tainment) was lost upon the pipeline rupture. The seismic 
Category I buildings are designed o withstand a pressure drop of3 psi58, and it is assumed that the 
overpressurization will n t'exceed this value. The team primarily evaluated Unit 3 for this 
sensitivity, since it is closer to the 42-inch AIM pipeline and would experience more severe impacts. 
The change in core damage frequency for this scenario was one in 5.7 million years: (1.75 x 10-7 per 
year). Again, this is \:low the gency's threshold for a "small" change in risk of one in a million 
years. \ 

The team was co cerned_;I1at PHMSA's data provided a national pipeline mileage that included all 
diameters of pipes, not j'1st large pipes, whi,ch could be non-conservative if used to calculate an 
event-frequency. 'he team independently reviewed publicly available data.59 Using the last ten 
years' wort\of <lat-a, the team deter mined Class 2, 3, or 4 carbon steel transmission lines with pipe 
diamete ·s greater than or equal to 20 inches and maximum operating pressures greater than or 
equal to 300 psig rupture with a frequency of2.4 x 10·5 per mile per year. The team recalculated the 
change in core damage frequency using this higher frequency and concluded that the change in risk 
remained below the agency's threshold for a "small" change in risk. More information on the team 
risk assessment and the PHMSA data can be found in O and Appendix D, respectively. 

The agency's independent models only consider reactor risk, so the spent fuel pools and the dry fuel 
storage location must be considered separately. The spent fuel storage pit for Indian Point Unit 3 is 
a se.ismic Category I structure and is designed for a pressure drop of 3 psi. Given this rugged 
construction, the concludes that a pipeline rupture would not negatively affect the spent fuel pit, 
though the surrounding building could be damaged. Indian Point Units 2 and 3 use the Holtec 
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HI-STORM 100 dry cask storage system.60 The HI-STORM 100 dry cask storage system is also 
designed for a pressure drop of 3 psi. The team also concludes that the dry fu el storage location, 
which is much farther from the 42-inch AIM pipeline than the other structures evaluated, would not 
be n egatively affected by a pipeline rupture.61 

2.6. Recommendation - Ask Entergy to Revisit Its 10 CFR 50.59 Evaluation 

Although the team did not conclude that immediate regulatory action is needed regarding Indian 
Point, the team does recommend further work be done by Entergy to show that its prio 
conclusions remain valid. Based on concerns raised by external parties and substantiated by 
the team, the team recommends that the NRC request Entergy under 10 CFR 50.54 (f) to 
submit updated information regarding the implications of the assumption that the 42-inch 
AIM pipeline could be isolated within 3 minutes and the length of pipe that would be 
isolated. Entergy should either revisit its analysis applying an updated assuJnption or providing a 
basis for why the assumptions are not relevant to the conclusions previously p' en e . 

During the NRC's review of the October 2014 petition referenced in Section-.1.2.4, the petitioner 
raised a concern that Entergy provided inaccurate or incomplete information contrary to the 
requirements in 10 CFR 50.9, "Completeness a nd accuracy ofinformatio 1."62 The petitioner also 
asserted that the licensee may have violated 10 CFR 50.5, "Deliberate misconduct."63 The 
petitioner's concern centered on whether it was appropriate to model the 42-inch AIM pipeline 
being isolated in 3 minutes.64 To this day, the petitioner continues to assert that the Entergy knew 
that the isolation times were inaccurate and material to the NR6 determination.65 

For purposes of addressing the issue raised by the petitioner, deliberate misconduct occurs when a 
licensee voluntarily and intentionally (1) engages in conduct that it knows to be contrary to a 
requirement, or (2) provides materially ·naccurat or incomplete information.66 Specifically, the 
requirements in 10 CFR 50.5 state, in relevant part, that licensees may not: 

Engage in deliberate misconduct that a uses or would have caused, if not detected, a 
licensee or applicant to be in violation of any rule, regulation, or order; or any term, 
condition, or limitation of any license issued by the Commission; or 

Deliberately sulimit-to the NRC, a licensee, an applicant, or a licensee's or applicant's 
contractor or subcontractor, information that the person submitting the information 
knows to be incom lete or inaccurate in some respect material to the NRC . 

... deliberate misconduct by a person means an intentional act or omission that the 
person k~s: ... Would cause a licensee or applicant to be in violation of any rule, 
regJlatidn,or orcter; or any term, condition, or limitation, of any license issued by 
the Commi~ ion; or ... Constitutes a violation of a requirement, procedure, 
instruction, contract, purchase orde r, or policy ofa licensee, applicant, contractor, or 
subcontractor. 

Similarly, 10 CFR 50.9 states, in relevant part, that: 

Information provided to the Commission ... by a licensee ... sha ll be complete and 
accurate in all material respects. 

Since the licensee's initial and revised 10 CFR 50.59 analysis, as described in Section 1.2.1 above, 
additional information has been developed that questions Entergy's assumptions on pipeline 
isolation. Because some of these initial assumptions have had reasonable challenges to their 
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validity, the licensee should revisit its 10 CFR 50.59 analysis to verify whether its conclusion 
remain valid in light of this new information. 
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3. Conclusions Regarding 10 CFR 2.206 Petition 
In October 2014, a member of the public submitted a 10 CFR 2.206 petition regarding the new 42-
inch AIM pipeline near Indian Pont.67 The petitioner requested that the NRC take enforcement 
action against Entergy for violating regulations at 10 CFR 50.9, "Completeness and accuracy of 
information," 10 CFR Part SO, Appendix B, "Quality Assurance Requirements," and 10 CFR 50.59. As 
part of the petition, the petitioner also raised concerns regarding the NRC's inspection, oversight, 
and the precise handling of several portions of his petition.68 In january 2015, the petitioner met 
with the Petition Review Board (PRB) and presented his concerns.69 Over the course of several 
months, the petitioner continued to supplement his petition with additional information and 
pursue additional insights through requests for agency documents. 

In April 2015, the petitioner received documents from the NRC that, in his view, supported the 
petition's assertion that a material false statement was made with respeot to Enbridge's bility to 
close the AIM pipeline isolation valves in three minutes. During a July 20iJ.5, PRB meeting. the 
petitioner and PRB discussed this additional information and agre; d that the_petitioner would 
submit any remaining concerns in writing.70 Those 39 questions were s bmitted later in July.71 In 
September and November 2015, the NRC re jected the 2.206 petition an<a provided .-esponses to the 
39 questions, respectively.72 

\ 

3.1. Summary of the Current 10 CFR 2.206 Process 

The 2.206 petition process allows the public and othe \nteres~ stakeholders to r equest 
enforcement action against NRC licensees and license activities:'3 Subsequent to the October 2014 
peti tion review described above, the process for reviewing 10 CFR 2.206 petitions w as updated in 
March 2019.74 The current implementation of the 2.206 petition process is established in 
Management Directive 8.11.75 Additional guidance is available in a desktop guide.7& Overall process 
flowcharts from the desktop guide are reproduce' as Figure 9 and Figure 10 of this report. 

Under most circumstances, a 10 C R 2.206 petition review begins with a written request submitted 
to the EDO. The written reque tide ~es the licensee, the activity, the enforcement action 
requested, and supporting evidence.' "t 

Then, the NRC establishes PRB to review the petition. The PRB is generally composed ofa 
chairperson (a Senior Executive Service manager), the office 2.206 petition coordin ator,78 a petition 
manager, cognizant manag_ement and staff, a regional representative (branch chief or higher), a 
representative from t~Offi~e of Enforcement, and a representative from the Office of the General 
Counsel.79 The PRB or the petition manager initially determines whether immediate action is 
necessary based on the safety or security issue raised by the petitioner; if so, the NRC pursues that 
action before taking further action to dispos ition the petition. If immediate action is not necessary, 
the~RB will prepare for an initial meeting that will include (1) a discussion of the safety 
signifi ance, y) a discussion of immediate actions taken ( or needed, if new information has arisen 
since the mitial determination), (3) a recommendation concerning referral for investigation, and ( 4) 
a proposed schedule.80 At the initial meeting, the PRB also assesses whether the petition meets the 
acceptance criteria in Management Directive 8.11, could be consolidated with other petitions, or 
should be held in abeyance.8 1 

In determining whether a petition should be accepted, the NRC first determines whether the 
petition specifies facts that support the requested action.82 Second, the NRC determines that 
petition does not raise a n issue that was previously resolved in a facility-specific or generic review. 
If the issue had been raised before, the PRB must determine (to accept the petition) that the specific 
issue was not resolved, the resolution does not apply to the current facts, or the pet ition provides 
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significant new informatioo~3 that was not previously considered. After evaluating the petition 
against the acceptance criteria, the PRB will inform the petitioner of its assessment prior to a 
meeting and offer the petitioner an opportunity to meet with the PRB.84 

Should the petitioner decide to meet with the PRB, the meeting will normally be rnnductetl as a 
public meeting.85 The meeting is an opportunity for the petitioner to provide any relevant 
additional explanation a nd support in light of the PR B's initial assessment. During U1e petitioner's 
presentation, the PRB members may ask questions to help clatify the asserlions and concerns. The 
)icemee is invited to participate but docs _not formally present. 

After considering any new information, the PRB will make an initial determination to either,accept 
or reject the 2.206 petition. If the petition is rejected (as was the case for the October 2014 petition 
discussed above), the PRB issues a closure letter to the petitioner that explains why the p!!lltion 
was not accepted, acknowledges the pet itioner's efforts in bringing issues to the staffis attention, 
explains any immediate actions taken, notifies the petitioner if the issue is bein ref- red to another 
NRC program or process, and responds to the issues raised in the petitioner's request86 If the 
petition is accepted, a letter is sent informing the petitioner, and th,e petition ~ w proceeds to a 
Director's Decision.87 On its own initiative, the Commission may re(lieJthepirecto•r's Decision 
within 25 days of the date of the decision.00 

3.2. Observations on October 2014 Petition Review 

In his October 2014 request for enforcement actiO)l against Entergy, the petitioner asserted that 
Entergy's assumption r egarding the time to isolate the ne 42-inch natural gas transmission 
pipeline was mistaken.89 He further asserted that the agency, should not have accepted this 
3-minute closure time and that Entergy knew the information was materially inaccurate or 
incomplete. The petitioner also challenged t licensee's and NRC's use of the Areal Locations of 
Hazardous Atmospheres (ALOHA) modelinij so~are to model a postulated pipeline explosion.90 

The petitioner also raised concerns regarding th use of Regulatory Guide 1.91 and what he viewed 
as the staff's deviation from the guidance. The petition also questioned the quality assurance 
process used by the agency for its analysis of the AIM pipeline hazard. 

During the NRC's evaluation of the petition, the PRB met with the petitioner twice to discuss the 
underlying facts, and the petiponer's cincerns. Ultimately, the PRB determined the petition could 
not be accepted because the me had previously evaluated the concern.91 To reach that conclusion, 
the PRB requested t chnica staff to conduct additional analysis.92 The additional analysis was not 
thoroughly documented (Figure 11 and Figure 12 in this report are examples of handwritten 
sketches and res~ts). A a result, the results were difficult for the PRB to review or verify, as 
indicated in interviews conducted by the team. 

The team observes that t he timing of the petition closure appears to be unusual, with the petition 
rejection occ ring in September 2015 while the petitioner still had questions and concerns 
outstanding. l'he PRB promised to provide a response to his concerns at a later date and did so in 
November 2015. The team notes that the petitioner was planning "drop-in" meetings with 
members of the Commission93 in September 2015, so t here may have been urgency to resolve the 
petition.The PRB promised to provide a response to his concerns at a later date and did so in 
November 2015. 
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3.3. Team's Concluslon on 10 CFR 2.206 Petition Review Decls11on 

Based on the guidance that was used to conduct the 10 CFR 2.206 petition review, the t eam 
concludes that the PRB appropriately dispositioned the petitioner's concerns. Unde r that 
guidance,94 a petition could be rejected because: 

The petitioner raises issues that already have been the subject of NRC staff review 
and evaluation either on the cited faci lity, other plant facilities, or on a generic basis, 
for which a resolution has been achieved, the issues have been dispositioned, and 
the r esolution is applicable to the facility in question. 

The PRB's evaluation that the petitioner's concerns had been resolved in a prior staff r view 
(i.e., the inspection report) met the criterion for rejecting a petition. The team's ana~sis, discussed 
in Section 2, provided additional information that supports the previous conclusions by ,Entergy 
and the NRC. The team does not recommend that the NRC reopen the 10 CFR 2.206 etifion. 

Nonetheless, the team observes that the PRB process could have becn__more rigorous, questioning, 
and well-informed about prior agency reviews. The OlG Event Inquiry identified some areas of 
concern wi th respect to the agency's analysis and communications with he petitioner. 
Recommendations to improve the 10 CFR 2.206 process are presented in Section 4 .. 3. 
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4. Conclusions Regarding NRC Processes 
During the review of the safety analysis, the 10 CFR 50.59 inspection, and the 10 CFR 2.206 petition, 
the team identified processes that could be improved. Four concern internal NRC p rocesses and 
procedures, and one concerns NRC interactions with outside entities. For the four internal issues, 
the agency should (1) improve certain NRC technical work products, including peer reviews; (2) 
clarify guidance for regional inspection support by headquarters; (3) improve and clarify the 
10 CFR 2.206 petition review process; and (4) update guidance for pipeline hazard a nalysis. In 
addition, a procedure should be developed to guide coordination between the NRC and other 
agencies to ensure clear documentation, communication, a nd consideration of agency needs. 

4.1. Recommendation - Improve Certain NRC Technical Work Products, 
Including Peer Reviews 

In March 2020, NRR revised its office instruction ADM-405, "NRR Technical Work Proauct Quality 
and Consistency."95 This office instruction p-rovides guidance for technical work p oducts to meet 
expectations for quality. It specifies when peer reviews should be conducted, the-qualifications for 
staff performing per reviews, the time and e ffort needed to perform an deJ uate peer review, and 
how to resolve peer review comments. The team identified these areas asyeaknesses during 
interviews with those involved in the peer reviews ofthej}JRC analyst's two main calculations. It 
appeared that the reviewer was identified a lmost by acci8ent nd was given little d irection on what 
was expected. The resulting reviews were brief and, in he firs instance, much mor e focused on the 
licensee's work than the analyst's given the responsibi 1ty of the licensee under 10 CFR 50.59. 

The NRC staff and supervisors interviewed by the team uniformly expressed a lack of familiarity 
with the previous vers ions of this office inst uction. The~ ore, the team recommends that the roll­
out of the new office instruction have a robust communication plan to ensure that technical staff 
and supervisors are familiar with the requirements. The team observes that training slides have 
already been prepared to accompany the issu nee of the guidance.96 The team recommends that 
NRR consider how this guidance will be reinforced for new staff or supervisors who did not 
participate in training when the g idanc,e was updated. The team also notes that this guidance 
is specific to NRR. Other offices may want to consider whether the ir peer review procedures 
provide for appropriate scope, process, and qualifications. The agency should consider 
implementing continuing training requirements for branch chiefs, other supe rvisors, and 
senior leaders on technical work product quality and consistency. The continuing training 
requirements would ensure _s;onsistent work across the agency and supervisors. It would support 
NRC leaders as they transition to new positions and may become responsible for independent or 
confirmatory analysis. 

The team also observed more generally that some of the challenges it documented in this report 
resulted from the NRC's decision, on multiple occasions, to conduct detailed analyses that required 
the N RC analyst to make critical assumptions. This approach appears to be unusual during 
insp ections or petition reviews. Confirmatory analyses can be useful or even essential in supporting 
NRC decisions, if they are properly documented. When staff are faced with unusual or complex 
situations, however, conducting a confirmatory analysis may cause confusion. Conducting a 
rigorous and well-documented review ofth,e licensee's work, or comparing a licensee's results to 
simple r rules of thumb, may be preferable. The team recommends that the NRC give staff better 
guidance on when confirmatory analyses are necessary or appropriate. 

Finally, the team observed that the ways the NRC staff documented their analyses opened the door 
to la ter challenges. For example, calling an assumption "conservative" or "bounding" can be refuted 
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if others' calculations yield different results .. It may be advantageous to make realistic or reasonable 
assumptions and document the basis appropriately. In addition, some important analysis 
documents are undated or do not designate who conducted the analysis. This makes follow-up 
questions related to these documents very challenging. Additional discussion on documenting 
decisions under the 10 CFR 2.206 process is provided in Section 4.3.4 below. 

4.2. Recommendation - Clarify Guidance for Regional Inspection Support by 
Headquarters 

The analyses that became the focus of the OIG Event Inquiry originated in a request for technical 
support from Region I. The regional inspection staff knew that this particular 10 CFR 50.59 
evaluation would be of high interest and made, in the team's view, an appropriate ecis1on in 
selecting it as a sample for their baseline "modifications" inspection. The onsite insp ctions and 
document reviews appear to have been thorough and reasonable. Furthermore, the team views 
favorably the region's decision to request technical s upport from headquarters to help review the 
licensee's unusually complex 10 CFR 50.59 evaluation. 

The weakness of the inspection, in hindsight, was that Region I did not oc ment its request for 
headquarters support through a document such as a Task Interface Agreement.97 The relevant 
office instruction clarifies when such agreements are suitable and when an informal teleconference 
or email would suffice.98 While the full Technical Interface Agreement process may not be 
war ranted in all cases when inspectors need technical support, the team finds that better 
explanation and documentation would improve outcomes. 

Inspectors should give technical experts supporting inspections appropriate context to support 
their review. The team heard from multiple individua)s,tj}at inspectors focus on whether the 
licensee violated regulations and whether significant issues are found in the licensee's work. 
Inspectors are not reviewing and endorsing all asl?ects of a licensee's work. (In the case of a 
10 CPR 50.59 inspection, the conclusion is whethe'r the licensee appropriately determined that no 
prior NRC review is needed.) This approach con rasts with licensing reviews, in wh ich NRC 
technical reviewers make an affirmat"ve finding that an application or request meets requirements. 
Tech nical experts who are used to on1pproach may need orientation before using a different 
approach. 

Inspectors should document specific focus areas for technical experts supporting inspections. The 
inspector may want to pose specific licensing or technical questions. The inspector may also have 
identified conce)·ns or uncertainties with specific aspects of a licensee analysis that should be 
checked by confir~1atory calculations. Reproducing a full licensee analysis is likely not necessary to 
make the conclusions expected during an inspection. The inspector should define the expected level 
of effort, timeframe, and response format at the beginning of the activity. 

There ore, the team recommends that the NRC develop guide lines and good pl-actices for 
inspectors , nd technical experts to use in arranging formal and informal technical support. 
Such guidelmes would also be referenced whenever technical support is needed, so that the 
inspector and the technical expert can reach agreement on expectations. 

4.3. Recommendation - Improve and Clarify the 10 CFR 2.206 Petition 
Review Process 

The team identified several areas where the 10 CFR 2.206 process should be further enhanced, as 
described in the subsections below. These enhancements should be included in the next update to 
the process guidance (either the Management Directive or the desktop guide). 
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4.3.1. Modernize Petition Review Boards 

The team recommends that PRBs be improved by designating standing members for certain 
roles. Under the current process, membership in PRBs is an ancillary duty for each participant. PRB 
members interviewed by the team said that PRBs do not always have the expertise, ownership for 
the process, or the experience to effectively manage and tailor the process to the petition's 
underlying facts. 

Under the current process, a PRB is establis hed for each petition. For example, the PRB chair 
rotates through senior managers from the a ppropriate office. This rotation of leadership an\ 
participation can mean that leadership and staff do not develop a deep understanding of the 
process. This may result in some PRB members feeling bound by the process and unlikely to 
challenge assertions or exercise the appropriate questioning attitude. 

The ancillary nature of the responsibility can make the petition process less efficien discourage 
process improvements, and potentially supp ress a questioning attitude. EJ:ficiency, is particularly 
harmed if PRB members are conducting the process for the first time or relearning the process after 
a long time. This may result in a focus on ap,plying the process tha disc~urages departures even 
when warranted, if PRB members cannot judge why certain procedures are in place and when 
procedures should be modified or are unnecessary. PRB members may not raise issues if they are 
concerned about being the lone holdout preventing others from returning to their main 
responsibilities. 

4.3.2. Provide for Independent Petition Reviews 

The team recommends that PRB members and support staff be independent from any 
previous substantive work on the issues raised1n the petition. As noted above, one criterion 
for rejecting a petition is that the issue raised by the petitioner has been previously resolved on a 
facility-specific or generic basis. The deskto~ uide states that "[o)ffice management should avoid 
pote ntial conflicts of interest when assigning taff and a chair to the PRB."99 Several staff members 
associated with the review oftpe October 2014 petition were involved in the recently completed 
inspection of the licensee's 10 CFR 50.59 evaluation. This included the technical reviewer and the 
petition manager. The guidance and process applicable to that petition did specify t hat conflicts of 
interest should be avoided. Jt, however, did stress the importance of conducting an independent 
technical review.100 

In this case, the technical re~iewer was effectively tasked with determining whether the issues 
raised by the peti ione had been previously resolved through a facility-specific review. The 
petition was ultimately clispositioned basecl on a previous resolution that relied on the previous 
work of the technical reviewer. Because he was tasked with reviewing the petitioner's assertion, he 
faced an in ractable problem. If he determined that the petitioner raised a valid issue, he would 
have had to aetermine that he erred in his earlier work. Simultaneously, the petition manager also 
served s the icensing project manager for Indian Point Units 2 and 3. He also would have had 
some familiarity with the licensee's 10 CFR 50.59 analysis and the NRC inspection. He, also, would 
have needed to determine that his prior involvement had failed to identify a problem with the 
licensee's actions. 

This petition review also exposed that for certain skill sets, limited expertise is available internally 
to the agency. This weakness limits the agency's ability to assign staff as peer reviewers of agency 
calculations and independent reviews of agency decisions. The team's views on peer reviews are 
presented in Section 4.1. 
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The lack of independence and depth may cause concerns among petitioners, members of the public, 
and other interested stakeholders. Petitione rs may remain concerned that petition reviews are not 
sufficiently rigorous. Licensees may worry that an issue will be raised over and over, occupying 
increasing resources and time by the NRC. 

In the future, the NRC should ensure that th e PRB members and support staff are independent of 
any previous facility-specific or generic disposition of the issues raised in the petition. 

4.3.3. Take a Graded Approach to the Detall of Petition Reviews 

After reviewing the events for this petition a nd interviewing many of the members and participants 
in this PRB, the majority believed that the petition should have been accepted and woceeded to a 
Director's Decision. Most, however, indicated that at the time it was difficult to unde stand how 
much additional work and analysis the staff was contemplating. The process proceetled iteratively 
with the petitioner supplementing his petition and seeking further infonration fro~th staff. As a 
result, the PRB may have perceived at each iteration that only a little extra work was needed. In 
hindsight, the PRB performed a significant volume of work to dete}"mil thaNhe petition would not 
be accepted. 4i, 

During the team's evaluation, a theme developed with respect the staff P. rception of the 
10 CFR 2.206 process and the level of effort reqL1ired for different aspects. The staff considers the 
work necessary to effectively participate in the 2.206 pe~ition ~rocess to be considerable. That level 
of effort increases if a petition is accepted and procee to the Q.ir~ tor's Decision. Despite this 
additional effort, a prior NRC staff analysis found that many 10 CFR 2.206 petitions are accepted 
and do result in NRC action, even if the specific actions,-requested by the petitioner are not taken.101 

The team recommends that PRBs adopt a graded approach to the detail of review conducted 
at each petition review s tage. If a PRB needs new analysis or lengthy discussions to decide 
whether to accept a petition, the petition sh oufa be accepted and that work should be done in 
preparing the Director's Decision This approach would support proper documentation of the 
analysis, as discussed in the nexl'section, an d professionalizing PRBs, discussed earlier, would limit 
individuals' perceived disincentives. 

4.3.4. Document A alysl& Supporting Petition Decisions 

The team recommends that any analysis or calculations used to support a 10 CFR 2.206 
petition decision should be rigorously documented. This documentation is even more 
important when ~ is r~ ed 011 in a decision to reject or deny a petition. 

In the case o the October 2014 petition, the calculations used by the PRB to make its decision 
appear to consis of print-outs of ALOHA runs and hand calculations, with only one analysis being 
documented in as ort undated summary that included scanned sketches and handwritten notes. 
These calculations appear largely to have been retained only by the technical reviewer, who 
provided his only copy to the OIG during its event inquiry.102 Because these calculat ions formed the 
basis of the PRB's justification to reject the 10 CFR 2.206 petition, they should have been more 
formally captured and made publicly available where possible. When shared with the PRB, Federal 
records requirements would have also applied to what may formerly have been personal notes. 

Calculations need to be appropriately performed, documented, and reviewed. The work needs to be 
retained in a retrievable form and drafted in a manner that would support a full understanding of 
the calculations that were performed, including any assumptions and engineering judgment, and 
make the work repeatable. 
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4.4. Recommendation - Update Guidance for Plpellne Hazard Analysls 

The team recommends that the NRC review and update Regulatory Guide 1.91 to address 
several technical issues that the team identified and to enhance the review process for 
pipe line hazards. Regulatory Guide 1.91 was updated in 2013 to reflect gas pipeline hazards for 
the first time, based on approaches that the NRC staff had previously found acceptable. Regulatory 
Guide 1.91 should be revisited in an independent review to ensure its guidance reflects generically 
acceptable approaches for evaluating gas pipelines near nuclear power plants. The team has 
identified several specific technical issues in the following paragraphs that should be ~onsidered. 
The team reviewed other licensee or applicant analyses that referenced Regulatory Guide 1.91 and 
found that, in general, bounding assumptions were made. The team considers that t hose 
conclusions would likely still be valid even if Regulatory Guide 1.91 were updated to account.for 
these issues. 

As discussed in Section 5.1.6 of this report, Regulatory Guide 1.91 provides a formula tp calculate 
the minimum safe distan,e by evaluating a potential explosion at the source based on the amount of 
explosive in terms of trinitrotoluene (TNT) equivalent. Beyond the minimum safe uistance, no 
adverse effect would occur. That safe distance is proportional to the cube root of the mass of the 
explosive in the equation (in this case, the mass of flammable gas vapor released). Regulatory 
Guide 1.91 assumes equipment failures at specific levels 9f overpressure (1 psia). The guide 
recommends a detailed a nalysis if this safe distance eiteri<>Q is not met, the guide b ut provides no 
suggestions for how this analysis should be conductc~. t4s ,disc1.tssed in Sections 2.2 and 2,3 
presented in more d etail in Appendix B, detailed ealculations copducted by Sandia National 
Laboratories raised concerns with some of the assumptions made when considering vapor cloud 
explosions, particularly buoyancy and dispersion. The team recommends that the NRC provide 
clearer expectations for the detaned calcula tions tliat would be conducted if tJ1e safe distance 
criterion is not met. 

A key element in these cakulation's is the mass ofgasreleased following postulated pipeline 
rupture. The team observed a signi[icant disparity in die calculated potential impact distances 
when dlffei-e11t assumptions Were llsed (e.g., how to account for the duration of gas re lease, the 
affected pipeline length,.and the use of a yield factor ;is listed in Table 1 of the regulatory guide). 
The wrrent revisicn of Regulatory Guide 1.91 does not provide clear guidance for determining the 
mass release. Different people can use the guidance and get very different results. Therefore, more 
guidance Is needed on what ass11mptions s hould be made when determining the va lucs to be used 
in the Regulatory Guide1.9'1 fonnula. 

The comment response a,ssociated with the draft Revision 2 to Regulatory Guide 1.91 discusses 
how the guide was chahglng from mass equivalence to energyeqt1ivalcnce and states that ah 
ener ~ equivalent (yield) "between 20% and 40% is recommended for hydrocarbons.''1°3 The 
comment respon e then goes onto to state that since the guide is not only for hydrocarbons, so 
values etween 5 percent and 100 percent are recommended. This additional detail on appropriate 
yield values would be a beneficial addition to the guide. The team also noted that Reference 9 of the 
guide does not include information about different classes of unconfined vapors and recommend 
more guidance be added on how vapors should be classified. 

In addition, the team recommends updating the TNT-equivalent equation in Regulatory Guide 1.91 
to revert to the 4500 k]/kg value that had been included in the draft Revision 2, as discussed below 
in Section 5.1.6. 

Finally, Regulatory Guide 1.91 provides no guidance on heat flux, which is the subject of 
Department of Transportation regulations and, to some pipeline experts, is the controlling issue for 
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nuclear power plant impacts. This aspect should be addressed in an update to Regulatory 
Guide 1.91. 

4.5. Recommendation - Formalize Coordination with Other Agencies 

4.5.1. Documentation of Coordination 

The team recommends that the NRC improve documentation of its interactions with other 
agencies, particularly when NRC expertise or decisions will be cited by the other agency. 

As noted in Section 1.2.3, the NRC shared the results of its 10 CFR 50.59 inspection with FERC staff 
in an October 2014 teleconference.104 The team interviewed several staff that the FERC had 
identified as participating in that meeting. Only one recalled the teleconferencj! in any detail. This 
recollection was consistent with the OIG Event Inquiry statement that the NRC "dicl ot provide 
calculations to FERC but talked them through the inspection report." Th team reached out to the 
FERC and found that the FERC engineer who participated in the meeting ad left the agency and the 
environmental contractor was no longer under contract. Also, the team's interviews with NRC staff 
indicated that the NRC licensing project manager for Indian Point had a ditional in formal 
telephone conversations with FERC representatives, though the team cq_uld not find documentation 
of these conversations and did not interview the now-retired project manager.105 

The team, therefore, was able to develop its views on the NRG-FERC interactions based only on 
what is in the public record. The NRC appea rs not to ha.ve provtd.!;d any formal correspondence to 
the FERC beyond the September 2014 comment on the'draft environmental impact statement. The 
OlG Event Inquiry states that "two FERC headquarters-bas ~ engineers assigned to the AIM Project 
revealed that FERC used NRC's November 7, 2014, inspecti n report for its [environmental impact 
statement] and FERC's Commission relied neaviiy on NRC's expertise to determine if [Indian Point] 
could be safely shut down in the event ofa pipeline accident, for approval of the portion of the AIM 
Project that crossed [sic] [Indian Point] property} 06 

It is unclear whether the NRC wov·ded any regulatory context for its review to the FERC in the 
October 2014 teleconference. The team views that the FERC would have benefited from a clear 
understanding of what findings Entergy was making in its 10 CFR 50.59 analysis, what findings the 
NRC was making in its inspecti~ report, and how those findings differed from what might be done 
in a full licensing r view. Th fERC could also have benefited from a richer understanding of the 
analyses of the pree istl)lg pipe ines (which were mentioned in the October 2014 teleconference). 

The team is not suggesting that FERC would have made different conclusions based on this 
information, but e NRC and FERC positions would have been clearer and better documented. 

4.5.2. Formalization of Coordination 

The team recommends that the NRC clarify guidance for when it should participate as a 
cooperating agency in other agencies' environmental reviews, as well as how it should 
engage with Federal or s tate agencies more generally. 

The NRC policy for intergovernmental consultation 107 applies to "major interagency agreements, 
major organizational changes, major rules and regulations, statements of policy, guides, and 
standards, and major studies that may have a significant State or local impact." It specifically 
excludes "[c]onsultation with state officials and Federal agencies on individual licensing and 
enforcement decisions." The team did not identify guidance applicable to the NRC-FERC 
interactions described in this report. 
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For its own environmental reviews, the NRC considers during the scoping period whether there 
should be cooperating agencies.108 Based on discussions with the environmental center of expertise, 
the team found that a memorandum of unde rstanding is usually developed to describe the 
respective responsibilities, jurisdictional authorities, and expertise of each agency within the 
context of the applicable review. The memorandum also establishes a schedule and deliverables for 
the NEPA review. The NRC's document data base includes multiple formal letters between the NRC 
and other agencies, inviting one party or an-other as cooperating agencies and accepting such 
invitations. For example, the NRC and the U .. S. Army Corps of Engineers executed a memorandum of 
understanding in 2008 that establishes the Corps as a cooperating agency for NRC environmental 
reviews related to the issuance of authorizations to construct and operate power reactors. 89 

No such formality appears to have been applied to the FERC review of AIM pipeline. As noted in 
Section 1.2.3, the NRC declined to be a cooperating agency in FERC's environmental eview and 
communicated this decision in a n April 2014 teleconference between th1 FERC,and RC 
environmental and intergovernmental liaison staff. It is unclear what the basis for the RC's 
decision was. In an interview with the team, the manager responsible for he inte~governmental 
liaison function at the time did not recall the exact reason but suggested that the N'RC may have 
wished to focus on plant impacts rather than getting involved in the enviro mental impacts of the 
pipeline. The team observes that a more formal coordination such as a mer orandum of 
understanding or cooperating agency status could have p ompted both agencies to engage in the 
formal communications recommended in the previous section. 

Therefore, the team concludes that additional guidance for inter~ctions with both Federal and state 
agencies on specific matters would be benefi cial to the NRG-staff. The State Agreement and Liaison 
Programs Branch in the Office of Nuclear Material Safety and Safeguards may already have 
resources that would be helpful in this area Additional information on cooperating agency 
activities can be found in the "One Fede al DecJ·s·on" memorandum of agreement for environmental 
reviews. 110 

~~ 
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5. Review of Key OIG Findings 

5.1.. Key Findings Related to NRC Analysis 

The team reviewed key aspects of the OIG findings related to prior NRC analyses as descr ibed 
below. Many of these subjects are also addressed elsewhere in the report, but they are collected 
here for ease of reading, with cross-references to other sections. 

5.1.1. Was use of ALOHA Inappropriate? 

The "f'indings" section of the OlG Event Inquiry stated that "NRC's underlying independent ~~lysis 
was conducted using a computer program that the National Oceanic and Atmospheric ~ 
Administration (NOAA), which developed the program, said it was not designed fon' OlG'also noted 
that the staff did not conduct a verification and validation of the ALOHA code. 

ALOHA performs calculations for chemical source terms and resulting downwind concentrations. 
Source term calculations determine the rate at which the chemical material is rele sed to the 
atmosphere, release duration, and the physical form of the chemical upon release. 

The ALOHA code allows for modeling the accident scenarios for gas release rom a pipe source. The 
pipe source configuration represents gas discharges from long pipe either (1) connected to a very 
large (infinite, for analytical purposes) reservoir or (2) isolated ati ts unbroken end. The analyst 
must specify a gas temperature and pressure are specified, alOQ!: with pipe length and diameter and 
whether the s urface is smooth or rough. (. 1 J 
ALOHA uses the pipe length to predict the clischarge rate from a ruptured pipeline. The length-to­
diameter ratio of the pipe must be at least 2 00. The mpture area may be a size up to the cross­
sectional area of the pipe. 

ALOHA can model two different ty es of scenarios for a gas pipeline failure. The two types of 
scenarios differ in the state ofth~ unbroken end. For the isolated scenario, a finite a mount of gas is 
in the pipeline section. As gas is discharged at the broken end, the pressure drops, and the 
discharge rate slows ove~ t ime. The release occurs over a finite time. f'or the infinite-reservoir 
scenario, pressure and d1schange rate remain essentially constant, and the release occurs for an 
indefinite time. 

In using ALOHA, the source duration is specified as either instantaneous or contint1ous. A 
continuous release refers to any duration lasting longer than a minute. ALOHA assumes an 
instantaneo 1s rel ase to last one minute. For an instantaneous release, the total quantity (mass or 
volume) released into tHe air is the residual gas mass in the pipeline (i.e., until the finite length of 
pipeline i emptied). For a continuous release, the mass or volumetric release rate is specified as 
well as the ~ration in minutes. The allowable input range for the duration is between 1 and 60 
min utes. ALO ~A calculates time-dependent release rates for up to 150 time steps. ALOHA then 
averages the release rates from the individual time steps over one to five averaging periods, each 
lasting at least one minute. The five averaging periods are selected to most accurately portray the 
peak emissions. ALOHA provides several results, including a 1-minute maximum re lease rate of 
mass and a total release of mass. 

Based on its review of the above discussions, the team agrees with the OIG comment that ALOHA 
does not have the capability to model the scenario of manual closure of the isolation valves within 
3-minutes. ln addition, ALOHA cannot directly model a double-ended break where the pipe has 
broken in the middle and is leaking from both broken ends. The model can calculate the release 
from one side of the pipeline, but not both sides together. In addition, ALOHA does not model 
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supercritical flow which is applicable to this pipeline rupture release scenario. Therefore, the team 
agreed that there are concerns with using the ALOHA model to assess the Indian Point postulated 
pipeline rupture scenario. With support from experts at the Sandia National Laboratory, an 
independent a nalysis was performed to assess the postulated 42-inch pipeline rupture scenario. A 
summary of that analysis result was provided in Section 2 of this report. 

5.1.2. Was the correct area analyzed? 

The "Findings" section of the OIG Event Inquiry stated that "the majority of NRC's independent 
analysis described the impact of a potential rupture on an above ground point on [Cnqian Point] 
property that NRC believed presented the most credible risk due to its exposure; however, 
ultimately the as-buil t 42-inch pipeline does not come above ground anywhere on [India Poiqt] 
property but does traverse the [Indian Point] property." ~ 

During multiple interviews with the review team staff, the analyst state~thathe performed 
calculations for breaks postulated at two locations on the 42-inch pipeline: (1) at the hove-ground 
"tie-in" east of Indian Point and (2) an underground middle section at the closest location to safety­
related SSCs on site. The analyst also stated t hat he presented the results of the first case in his 
report, because he determined that it was the bounding case for assessi g the postulated pipeline 
failure at Indian Point site. 

The team determined that these locations were appropriate for evaluation. The difference between 
below-ground and above-ground breaks would not alter the effects of the pipeline explosion 
according to the team's PHMSA member and the earn' intervie>" with an independent gas pipeline 
expert. Additionally, the change in location was 21 fee , which would not have altered the 
conclusions of either Entergy or the NRC analyst.11 1 

The team observes that the N RC did no reinspect or reanalyze the 2015 revision to Entergy's 
10 CFR 50.59 evaluation. Since the change was relatively minor, the team considers that this would 
generally be a reasonable approach, enabling staff to focus on more significant change. In this case, 
however, since Entergy submitted the change at the peak of the N RC activities regarding the 
10 CFR 2.206 petition (including reanalysis), it would have been helpful to review and document 
the change for completeness. 

5.1.3. Were analyses ocumented properly? 

The "Findings" section of the O!G Event Inquiry stated that managers had "differing understandings 
of the assumptions ano factors driving the analysis" and that the analyst "did not have a basis" for 
engineerin judgments j nd "did not document a basis or a methodology in [the analyst's) report" 

The analyst documentfci his original calculation in October 2014, and Region I used it as a feeder to 
theinspecti n rep.,91t issued in November 2014.112 The analyst assumed a pipe rupt ure equivalent 
to the diame e of the pipe at a maximum operating pressure of850 psig. The pipeline rupture was 
assumed to occur at the far end of the pipeline where the pipeline rises above ground level. 
releasing bhe full volume of gas within the 3-mile length of pipeline between the nearest isolation 
valves. Also, the analyst assumed that the isolation valves would be closed in 3 min utes. The ALOHA 
calculation for this scenario resulted in a maximum sustained methane release rate of 
256,000 lb/min and estimated a total release amount of354,651 pounds averaged over 9 minutes. 
The analyst assumed the maximum release over 1 minute (256,000 pounds of methane) and 
determined the TNT-equivalent (WTNr) amount with a yield factor of 0.05. By using the Regulatory 
Guide 1.91 formula, the analyst determined that the minimum safe distance-beyolld which there 
would be a less than 1 psi overpressure- was 2351 ft. The analyst noted that the pipeline at the far 
end above ground is located 2988 ft from the nearest safety-related SSCs within the SOCA. In 
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addition, the analyst noted that some SSCs designated as important to safety outsicle the SOCA were 
closer to the pipeline than 2351 feet, so those SSCs may experience greater than 1 psi overpressure 
and would be impacted. Furthermore, the analyst noted that a detailed discussion of the impact of 
these important-to-safety SSCs, which was reviewed by NRC inspectors, is includecl in the licensee's 
August 201410 CFR 50.59 evaluation.113 

Subsequently, during the 10 CFR 2.206 petition review, there were concerns about whether remote 
pipeline operators would be able to recognize that a pipeline rupture occurred and then take timely 
actions to close the nearest pipeline isolation valves within 3 minutes. As a result, the analyst 
performed additional ALOHA modeling was performed as a sensitivity study to deter~e the 
significance of valve closure times.114 (Section 4.3.4 of this report provides additional nforma'iion 
on the documentation of these calculations.) The original scenario, modeled as disl:fssed in the 
paragraph above, assumed a maximum 1-minute release in determining the minimum safe distance 
and the potential heat flux due to a jet fire. In the infinite-source scenario, tne analys ass med that 
the pipeline isolation valves do not close and gas continues to now, as if there w s an.j,nfinite 
source, for 60 minutes. The analyst stated that the maximum calculatecl_release of'natural gas 
determined by the ALOHA model for the infinite-source scenario OJJIY slightly varied from the prior 
analysis, and the calculated results were marginally changed. The distan e ~at would be subject to 
a 1 psi overpressure increased, but the distance remained lower than the dis ance to the most 
limiting SSC inside the SOCA boundary. Therefore, the ana'lyst conc;)uded that pipeline isolation 
valve closure times were inconsequential. He continued rt s l\Pport the original conclusion that the 
42-inch AIM pipeline at the Indian Point site does not represent'an undue risk and that the plant 
could safely shut down following a postulated pipeline rupture. 

The team noted that the analyst stated that it was conservative to use the 1-minute maximum gas 
release rate (rather than total mass rele¥ea over the assumed duration) from ALOHA for both the 
3-minute scenario and the 60-minute infinite-source scenario. However, the analyst did not provide 
a documented technical basis to justify the conse7atism of that assumption. Therefore, the team 
was not able to confirm the valid'ty of the analyst's conclusion that the pipeline closure times only 
minimally changed the peak C)Verpressure calculation and the heat flux calculation. 

5.1.4. Were pipeline enhancements credited appropriately? 

The "Findings" section oft e OIG Event Inquiry referenced statements by managers that suggested 
"backwards engine ing" occu red when pipeline enhancements were increasingly credited and 
that the "use of credi for enhanced piping was inappropriate." 

During multiple i terviews with the team, the analyst stated that he only considered credit for the 
enhanced pipeline duripg his thought process for assessing the impact from postulated pipeline 
failures near Indian Point. He noted that at the closest point to the plant, the pipeline is thicker, is 
buried deepe~. and is physically protected by reinforced concrete mats. Nevertheless, the analyst 
stated that h did not credit any pipeline enhancements were credited in the calculation 
documen ed m his report. Therefore, the team did not substantiate the findings in the OIG Event 
Inquiry related to enhanced piping. 

The team also notes that pipeline enhancements such as thicker diameter, corrosion coating, 
concrete pads above the pipeline, warning signs to inform potential excavation, and deeper burial 
may reduce the likelihood ofa failure, as discussed in Section 2.1.1. In addition, the team noted that 
the Indian Point site topography may influence the consequence of postulated pipeline ruptures. 
Specifically, the pipeline elevation is above plant grade but below the crest of a hillside overlooking 
the plant, as indicated in Figure 5. As a result, a portion of the jet flame would be absorbed by the 
hill, providing less energy available to heat structures onsite. The most likely spot for an explosion 
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would be near the postulated pipeline rupture location, as it would have the highes.t concentration 
of natural gas, assuming an ignition source was present or generated by the explosion. If the 
explosion were to occur in this location, a portion of the blast energy would be absorbed by the 
hillside surrounding the pipeline. For a blast to occur father away from the pipeline, the gas would 
need to remain in an explosive concentration. 

5.1.5. How was the time needed to Isolate the pipeline considered? 

The "Findings" section of the OIG Event Inquiry raised issues with the assumption that ~peline 
isolation would occur in 3 minutes, noting that the pipeline operator "estimated it wouldfake at 
least 6 minutes after the detection of a leak to close the valves." OIG noted inconsistenaies 
understandings of the amount of gas that would be released. 

The analyst originally assumed that the isolation valves for the pipeline could be closed i~ 
3 minutes. As noted above in Section 5.1.3, however, the analyst performed a sensiti it study to 
supp ort the 10 CFR 2.206 petition review. In the second scenario, the analyst assumed that 
following a complete pipeline rupture, the pipeline provides an inflt ite source of atural gas and 
the pipeline isolation valves do not close for an hour. 

The team verified that ALOHA does have the capability to assess 60 min\l,tes of gas release from an 
infinite source, as well as the gas released in the first min te. However, the team noted that analyst 
used the 1-minute maximum gas release rate (rather than to I mass released over the assumed 
duration) from ALOHA for both the 3-minute scenario and the 60-;ninute scenario assessed. As 
discussed in Section 5.1.3 of this report, the analy di \iot provide a documented technical basis to 
justify the appropriateness or conservatism for that a sumption. Therefore, the team was not able 
to confirm the validity of the conclusion that the pipeline closure times only minimally changed the 
peak overpressure calculation and the h at' fl\1x caJculation. 

As d iscussed in Section 2.1.3, the team found conflicting information on the time it would take to 
isolate the ruptured pipeline and where the isolat on would occur. As a result, as noted in Section 
2.6, the team recommends thai:;the NRC ask Entergy to revisit its 10 CFR 50.59 evaluation to apply 
an appropriate isolation timefr me or justify why the timeframe is not relevant. 

5.1.6. Was Regulat ry Gulde 1.91 used correctly? 

The "Findings" section of the OIG ):vent Inquiry stated that "NRC used a draft regulatory guide in 
lieu of the final, approved version ( which had been issued approximately 2 years prior) and 
deviated fro the app~ved,version in a manner that was less conservative and had an impact on 
the analy~is outcome." ) 

The OIG Event Inquiry referenced the analyst's use of 4500 kJ/kg instead of 4420 kJ/kg for the 
denominator in Equation 4 of Regulatory Guide 1.91. The team found that the denominator used in 
the referencell5 where this equation originated is 4500 kJ/kg. In further discussions with fire 
experts in th . Office of Nuclear Regulatory Research, the team verified that this 4500 kJ/kg value is 
appropriate and consistent with fire and explosion literature. It appears that the more precise value 
may have come from conversions between English and metric units, but it is not applied elsewhere 
in the literature. Therefore, the team found the analyst's use of this value acceptab!,e, even though it 
did not match the latest revision of Regulato1y Guide 1.91. The team recommends that a future 
update to Regulatory Guide 1.91 should revisit the change made in that denominator. 

Additional recommended improvements to Regulatory Guide 1.91 are discussed in Section 4.4 
above. 
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5.2. Key Findings Related to NRC Processes 

5.2.1. Did FERC's approval represent the NRC analysis appropriately? 

The "Findings" section of the OIG Event Inquiry stated that "NRC's independent analysis was 
incorrectly portrayed in FERC's approval document as significantly more conservative than it 
actually was." 

The FERC issued its approval order for the AIM pipeline in March 2015. 116 Section k.2. of this order 
addressed safety issues related to Indian Point, and in paragraph 107, the FERC described the NRC's 
review. The team considered the accuracy of the FERC's approval order pa ragraph 107 as fo lows. 

• "The NRC reviewed the site hazards analys is performed by Entergy and pe rformed.an 
independent confirmatory analysis of the blast analysis as well." The team f grees with this 
s tatement (while acknowledging the a na lysis could have been conducted differe~tl , as 
discussed elsewhere in this report), and it is consistent with the NRC inspection report. 

• "The NRC's analys is did not account for the additional pipelin ~ esign ~ easures 
identified by Entergy and committed to by Algonquin ... " The team 1 rees with this 
statement. As discussed in Section 5.1.4 above, the NRC analyst did uonsider the pipel ine 
e nhancements but did not use them in his pipeline rup ture consequence calculation. 

• "(The NRC's analysis ... ) assumed a pipe line catas trophic failure ." The FERC uses a term 
"catastrophic" that is not included in the origil al O~tober 20 4 N RC analys is or Nove mber 2014 
NRC inspection report The term appears to have been introa uced in the October 2014 NRC­
FERC meeting summary. 117 The team considers that given the discussion in that analysis of a 
"hole equivalent to the diameter of the pipe" Q.e., a full guillotine break), the failure itself could 
be described as catastrophic for the._pipeline. The team does not view this use as implying a 
catastrophe in terms of consequences. 

• "The review covered everything within the Security Owner Controlled Area, which 
e ncompasses everything inside the outermost fenced area of the facility including the 
area with the spent uel rods." T-his description of the SOCA, which also appeared in the 
October 2014 NRC-FERC meeting summary, could be viewed as inaccurate. The "outermost 
fenced area of the facility," could be read as the entire Entergy property, which is fenced, with a 
drive-up security post at t 1e entrance. The SOCA encompasses a smaller area. It includes, 
among other things, the safety-related e quipment, the spent fuel pools, and the spent fuel dry 
s torage area. The Entergy and NRC a nalyses did consider equipment both inside and outside the 
SOCA, a we~ as equipment outside Entergy property (such as the switchyard). Therefore, the 
team considers this statement to be acceptable even if it might be confusing. 

• •The NR concluded that a breach and explos ion of the proposed 42-inch-diameter 
natural gas pipe line would not adversely impact the safe operation of the Indian Point 
facility.' This phrasing is less nuanced t ha n the October 2014 meeting summary118 and uses 
language that the NRC had used in the November 2014 inspection report in the context of 
Entergy's a nalysis, not the NRC's.119 In this light, the statement could be viewed as pa rtially 
inaccurate. In the team's understanding, the NRC focused on (a) whether Entergy complied with 
10 CFR 50.59 in deciding NRC review was not needed (as concluded in the insp ection report) 
a nd (b) that Indian Point could safely sh ut down and remain shut down after a p ipeline rupture. 
"Safe operation," if read as continued fu 11-power operation after a pipeline rupture, was not 
w hat the NRC assumed. The team, however, does not view t his distinction as distorting the 
-overall Entergy or NRC conclusions in 2014-2015 about the safety of Indian Point. 
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The FERC used this information to conclude "that the project will not result in increased safety 
impacts at the Indian Point facility." This conclusion is consistent with the purpose of a 
10 CFR 50.59 review-that hazards would remain within what was previously evaluated for the 
facility. In summary, while the FERC phrasing could have been more nuanced and the NRC analysis 
could have been conducted differently (as discussed elsewhere in this report), the team does not 
agree with OIG that the FERC portrayed the NRC analysis as "significantly more conservative than it 
actually was." 

Section 4.5 above includes the team's recommendations on how the NRC can interact better with 
othe r agencies, including how the context of an NRC inspection or review could be de cnbed better. 

5.2.2 . Was the NRC Inspection report accurate? 

The "Findings" section of the OIG Event Inquiry stated that "NRC's inspection report'i.fon,tained 
inaccuracies suggesting additional analysis had been conducted, when this was not rllie case." The 
OIG Event Inquiry noted that (1) the analyst did not calculate missile gen ration though Regulatory 
Guide 1.91 suggested it, and (2) the analyst believed that effects ori,im ortant-to-safety SSCs were 
being "bounded by more severe accidents ... already evaluated" in Indian Point's FSAR. 

The team notes that Regulatory Guide 1.91 is not clear as to the scope of SS s that s hould be 
evaluated for missiles. The guide makes a general statement that "(,t]he effects of blast-generated 
missi les would be less than those associated with the blasto\

1
rpressure levels considered in this 

guide." Therefore, missiles generally need n.ot be evaluated wh re the overpressure levels are not 
exceeded-Le., all safety-related equipment inside the OCA, in the case of the NRC analyst's results. 

The guide goes on to state that if "SSCs important to safety" are closer to the hazard than the 1 psi 
over pressure threshold distance, "the aP,plicant 1113/ show through analysis that the risk to the 
public is acceptably low on the basis of the c pa~hty of the safety-related structures to withstand 
blast and missile effects associated with detonatiof of the potentially explosive material." The team 
read this passage as stating tha_yf safety-related equipment (for these purposes, the equipment 
needed to safely shut down thr-eactor and maintain it in a safe state)"" can be shown to be 
protected against blasts an missi le~. the risk can be considered acceptably low. In the NRC 
analysis, this is the case-safe~-relate~ equipment is outside the 1-psi overpressure zone, so 
missiles would not be expe ted there.1if Therefore, the team does not agree with O JG that a missile 
analysis was necessary or omitted. 

Regulatory Guide 1.9'1: ~pares explosions to other natural hazards: drag pressure effects would 
be "much SIJ!a ll r than those resulting from the wind loading assumed for the design-basis tornado" 
and ground otionJrom overpressure "should be less than the vibratory ground motion associated 
with a safe-shutdown earthquake." The reader might draw the conclusion that these issues have 
been addr~sed uniformly for all facilities. The NRC analyst "believed" that extreme natural 
phenomena liad already been evaluated for Indian Point and did not pursue the statement that pipe 
ruptures tould be bounded by such phenomena. Every facility, however, has a unique licensing 
basis depending on when it was licensed, what requirements applied at that time, and what later 
requirements were imposed by the NRC. 122 The team agrees with the OIG that the analyst should 
not have referred to prior analyses of the facility-especially if they were not necessary as 
discussed in the paragraph above-without verifying the scope and results of those analyses. As 
noted in Section 2.1, the team could not verify that prior analyses in fact bounded pipeline impacts. 

In general, however, the team observes that Regulatory Guide 1.91 is designed for licensees and 
applicants to use in developing their analyses of record. The NRC staff is not bound by its guidance 
when conducting confirmatory analyses to s upport inspections or licensing activities. While NRC 
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analyses should, as noted elsewhere in this report, be well documented and answer the questions 
tha t were asked, some aspects of the analys is may be more or less important to a given issue. The 
team has no serious concern regarding the specific question of whether the analyst followed 
Regulatory Guide 1.91 in all of its aspects. 

5.2.3. Were quallty standards applled approprlately? 

The "Findings" section of the OIG Event Inquiry referenced remarks that the NRC does "not have a 
quality assurance program for these calcula tions, but (that) a peer review by a qualified NRC 
engineer was performed on NRC's independent analysis and follow-up analysis." OIG noted 
deficiencies with the peer review. 

As discussed in Section 4.1, the team identified a weakness in the NRC's familiarity with the 
guidance for conducting high-quality analysis and calculations. The team identiried that the agency 
personnel were unfamilia r with the agency guidance on peer reviews. A disc ssed i Sec ion 4.3.4, 
documentation of confirmato1y analyses and peer reviews is fundamenta to assuring,-that 
calculations and peer reviews use a ppropria te standards, are effective y and efficiently reviewed, 
and support the agency's determination. The team does not consider a form~ "quality assurance 
program" to be necessary to provide this assurance. Given the lack of s taff familiarity with the 
quality standards that do exist at the NRC, the calculation~analyzing the licensee's 10 CFR 50.59 
analysis and supporting the PRB's decision to reject the 1f CFR 2.206 petition did not apply the 
appropriate standards. 

The team recommends that the agency cons ider a~ditional traily ng regarding the technical work 
product quality and consistency. The team a lso recommends that the agency produce more formal 
documentation of technical calcula tions that are us\ d to support an agency decision. These 
recommendations are discussed in more i:le~ h in Sections 4.1 and 4.3.4. 
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6. Conclusion and Recommendations 

6.1. Summary of Conclusions Regarding Safety and Processes 

[to be added during team/ peer review after sections 2-3 are complete] 

6.2. Summary of Recommendations 

[!o b e added during team/~eer review based on all recommendation~ 

6.3. Future Analysis and Activities 

Du1ing the team's review, the team or external parties identilied issues separate t'rom those 
inclu ded in the Chairman and EDO taskings, particularly issues related to the preexistin~ pipelines 
discussed in Appendix A. While the team rema ined vigilant for issues th~t could pos an immediate 
safety concern for Indian Point, most of the issues raised could not be addresse withJn the scope 
or timeframe provided to the team. NRC management should considei:, whether ft ther action by 
the N RC, other agencies, or Entergy is warranted to address these subje~ts. The-team observes that, 
with respect to reactor safety, such decisionmaking should reflect the remaining pla nt operating 
time (mere days fo r Unit 2; about a year for Unit 3). A lon~er timeline w uld apply to the spent fuel, 
though the location of the dry fuel storage location makes it-unlikely that there would be pipeline­
related impacts at that site. 

• On March 26, 2020, two representatives of the New 'fork State Public Service Commission 
wrote to the team leads.123 This letter included severa l recommendations for the team's 
activities, notably: (1) analysis and peer review .RY neutral, third-party experts ( e.g., the 
National Academy of Sciences) and (l) a site-wide analysis of reactors and spent fuel at Indian 
Point that considers both the preexistinJand AIM pipelines and uses updated seismic analyses. 
The team obtained independen membership and peer review to t he extent feasible within 
45 days, and its scope was f cused on issu~ raised by the OIG regarding the 42:-inch AIM 
pipeline. The team recom'\Cnds that NRC management review the team's report and consider 
whether a broader analysis may be appropriate. 

• On March 23, 2020, Paul Bla nch (the petitioner for the October 2014 petition discussed in 
Section 3) wrote to the te'fnn lead with comments on the team's scope ofreview.'24 Mr. Blanch 
emphasized tha a risk analysis under 49 CPR 192.917 needed to be done for the AIM pipeline. 
(Section 2.1.2 provides information on this risk analysis.) He also indicat ed that the team should 
a ddress coneerns h had previously raised to OIG, including NRC's use of its procedures, 
potentially false sta~ements made by Entergy, processing of a prior allegation, a nd NRC's 
inspections and communications to FERC. Mr. Blanch supported calls from New York State 
{noted below) for an independent risk analysis reviewed by the National Academy of Sciences. 
As ects of these requests were addressed by the team's activities and recommendations, as 
documented in this report. The team recommends that NRC management review the team's 
report, nd consider whether further evaluation is needed. 

• On March 19, 2020, the Office of the Attorney General of the State of New York wrote to the NRC 
Chairman, FERC Chairman, and PHMSA Administrator asking for a joint evaluation of the AIM 
pipeline and Indian Point.125 Specific to t he NRC, this letter recommended that PHMSA and 
other pipeline safety experts assist the NRC in assessing the risk profile of the AIM pipeline and 
its proximity to Indian Point, that the NRC analyze both the preexisting and AIM pipelines and 
their proximity to the reactor and spent fuel, and that the NRC require a 10 CFR 50.59 review of 
a ll three pipelines. Aspects of these requests were addressed by the team's activities and 
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recommendations, as documented in this report. The team recommends that NRC management 
review the team's report and consider whether further response to these questions is needed. 

• On March 13, 2020, U.S. Representative Nita Lowey wrote to the NRC Chairman requesting a 
personal briefing and public meeting on the OIG report and the NRC's response. 126 The team 
recommends that NRC management review the team's report and respond appropriate. 

• On March 11, 2020, several members of the New York State Legislature wrote to the NRC 
Chairman expressing concern about the Event Inquiry by the OIG.127 The letter requested that 
the NRC explain its past and future actions and retract prior analyses used by FERCThe team 
recommends that N RC management review the team's report and consider what respons to 
this letter is needed. 

• On March 9, 2020, the Chief Executive Officer of the New York State Departmen t of Rublic 
Service wrote to the NRC Chairman and FERC Chairman expressing oonce n about the Event 
Inquiry by the O!G.128 The letter requested that the agencies respond to issu~ raised in a 
June 2018 letter.129 The June 2018 letter included questions repr ing the Indian Point spent 
fuel pools, use of ALOHA and Regulatory Guide 1.91 to evaluate pipelines including the 
preexisting pipelines, the status of security reviews, the conclusions of the 2008 evaluation of 
pipelines, and whether seismic analyses were conducred of the pipelines. Several of these 
questions are addressed by this report. The team rec mends that NRC management review 
the team's report and consider whether further response to these questions is needed. 

• As noted by then-Chairman Burns in a November 2015 letter/3° the Advisory Committee on 
Reactor Safeguards formed a working grnup to evaluate external man-made hazards (such as 
pipelines) at nuclear power plants. Based on a discussion with the Executive Director and 
Chairman of the Advisory Committee on Reactor Safeguards, the team understands that this 
work is ongoing. The NRC should remain apprised of the progress and results of this activity. 
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Appendix A. Historical Information on Preexisting Gas Pipelines 
This appendix presents background information on how these preexisting pipelines were evaluated 
by the licensee and the NRC. This team's primary scope of work relates to the later-installed 42-inch 
AIM pipeline that is the main subject of this report. Some of the analyses for the 42-inch AIM 
pipeline referenced prior analyses of the preexisting pipelines. Reevaluating prior conclusions on 
the 26-inch and 30-inch preexisting pipeline s is not within the scope of the team's work. The team 
summarizes this information for context without passing judgment on the prior conclusions. 

A.1. Initial Licensing (1960-1973) 

This section summarizes information readily available to the team in the Agencywide Docume ts 
Access and Management System (ADAMS) regarding the initial licensing of Indian Point Units 1, 2, 
and 3. It does not represent a comprehensive review of the licensing basi s of these r actors. The 
summary, however, shows that the AEC and NRC were aware of and, in some ca es, eigilkitly 
evaluated the preexisting gas transmission lines as part of the initial licen ing of t he facilities. 

Indian Point Unit 1 

In November 1960, as part of its operating I icense application, Consolidate Edison s ubmitted a 
map of the area around Indian Point showing public utilitlies as Exhibit H-13.131 This map shows the 
Algonquin gas transmission line as a dashed black line, cross~g the Hudson River and passing 
within about 1,000 feet (the map scale is not precise) of the center ine of Indian Point Unit 1. A 
section of the map is reproduced in this report as Figure 13. 

Consolidated Edison also submitted Exhibit H-14, a scale I?.1ot plan of the site showing the 26-inch 
gas main and the Algonquin right of way. 'As ction of the plot plan is reproduced in this report as 
Figure 14. Consolidated Edison submitted E~hibit H-14, Revision 1, in September 1962 to add some 
details related to offices, material storage, and vehicle storage and maintenance, as well as removal 
of the "caretaker's house" and a temporary construction building.132 

In F,ebruary 1962, the Commission ordered the AEC staff to issue a provisional license for Indian 
Point Unit 1.133 Paragraph 43 of that or. er stated that: 

Paragraph -3 of Appendix A to the license as approved above limits more than the 
applicant wq_u d have i to do the utilization at the reactor site of Consolidated's 
natural gas facilities. Th applicant proposed to include as site activities the 
transmission a a dis ribution of natural gas, with no bulk storage there and no 
pr-essure hove 50 psig within 600 feet of the reactor building. Cogent reasons for 
adop ing'the staff position have heretofore been discussed. Upon this point it has 
been shown that use of the natural gas facilities at the reactor site as described in 
the ~ljcatjon is not inimical to public health and safety and constitutes no threat 
to the ·ntegrity and safety of the reactor facilities and utilization. Other now 
unk own and unevaluated possible uses of natural gas or natural gas installations at 
the site might portend hazards to reactor safety. Accordingly, the technical 
specification appropriately should limit the natural gas facilities and utilizations at 
the site to those which have been described and which consequently have been 
weighed in deriving the safety judgments herein expressed. 

This paragraph in the order refers to Section A.3 of the technical specifications, which are in 
Appendix A to the provisional license. l34 Section A.3 states: 
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The principal activities carried on within the exclusion area shall be the generation, 
transmission and distribution of steam (except by gas-fired power plant); the 
generation, transmission and distribution of electrical energy; and associated 
service activities. Such activities, among others, shall include in the case of the 
facility, the subject of this license, activities relating to the controlled conversion of 
the atomic energy of fuel to heat energy by the process of nuclear fission and the 
storage, utilization and production of special nuclear, source and byproduct 
materia ls. Transmission and distribution of natural gas shall be through the use of 
facilities located as described in the application. 135• 136 

The "exclusion area" was defined in Section A.2 of the original technical specifications as the area 
surrounding the facility for which access was under the full control of Consolidated Edison, 
approximately 1/3 of a mile. 137 

Consolidated Edison reported to the AEC in October 1964, that- consistent wit ! the p~ sions in 
its license for changes it could make to the facility-Consolidated Edison was permitting the 
Algonquin Transmission Company to widen its right of way to install a addition gas transmission 
pipeline (i.e., the 30-inch line noted above).138 Consolidated Edison noted that the total right of way 
would increase from 30 to 65 feet, but the minimum distance between t~e pipelines and the 
restricted area of the facility would be unchanged because the new pipeline would be farther away 
from the present pipeline. Consolidated Edison provided a new Exhibit H-14 (Revision 2).139 A 
section of the plot plan is reproduced in this report as Figure 15. There are no records showing that 
the AEC disagreed with the licensee's determination that it could make this change without prior 
approval. 

In November 1969, Consolidated Edison pFovided supplementary information that the AEC needed 
to authorize a full-term (rather than provisional) operating license. 140 The AEC had requested that 
Unit 1 be compared to the General Design Ci;iter· that had been published in 1967 as a proposed 
amendment to the AEC's regulations.141 Specific to proposed Criterion 2 on withstanding forces 
from local site effects, Consolidated Edison analyzed gas pipeline accidents. 

Consolidated Edison clarified tlie pipelines that were near the site at the time: 

The first pipeline was installe~ n Indian Point in 1952; the second line in 1965. Both 
pipes are made of 52,000 psi minimum yield strength steel, conforming to the 
American Petroleum Institute Specification 5LX52. 

The 1952 pipe has an outside diameter and wall thickness of 26" and 0.281" 
respectively. Hoop stress calculations on a pipe of these dimensions and material 
show t at the pipe is capable of withstanding internal pressures of 1125 psi before 
yiel!!_point stresses develop. 

he ~ tside diameter and wall thickness of the 1965 pipe are 30" and 0.438", 
re pectively. This pipe is calculated to withstand internal pressures of 1520 ps i 
before yield point stress is developed. 

The licensee discussed the American Standard Code and New York State Safety Code, noting that a 
small percentage of failures and fires of pipelines reported by the Federal Power Commission 
occurred in states with stringent safety requirements. The licensee also reported on the inspection 
procedures and operating history of the Algonquin Transmission Company. The lice nsee described 
the design, operation, and maintenance of the pipelines, noting that "conditions which might lead to 
a pip eline failure have either been provided for in the design of the pipes, or do not exist at the 
Indian Point site." 
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The licensee also considered a postulated pipeline failure, including the potential for explosions 
that could create missiles, as well as the potential for fire damage caused by burning gas and 
secondary fires. The evaluation of fires assumed that the "primary fire would be of short duration 
since automatic shut off valves would isolate the ruptured section of the main within 4 minutes." 
The valves were located on both banks of the Hudson River to the west of Indian Point and in 
Yorktown, NY, about 10 miles east of Indian Point. The licensee noted that it had already been 
concluded (as noted in the next section) "that the gas transmission line pose no danger to the safe 
operation of Unit No. 3." Since Unit 1 was north of Unit 3, the pipelines were further away "and 
therefore pose no problem." 

In December 1973, the AEC's Directorate of Licensing completed the Section 2 (Site Safety) safety 
evaluation input for the Uni t 1 full-term operating license.142 This section has only-'\ ~hort pas?age 
on the pipelines: "Two natural gas lines cross the Hudson River and pass abouti750 ¥eet from the 
Indian Point 1 containment structure. Based on previous staff reviews, failures of these gas lines 
will not impair the safe operation of Indian Point l." The details of these "staff reviews" could not be 
found. 

The analysis effectively became moot in October 197 4. Unit 1 shurCo~ at that point when a 
"variance" issued regarding emergency core cooling systems at the facility expired and did not 
resume operating.143 

lndlan Point Unit 2 

In December 1965, Consolidated Edison applied to the EC for a construction per mit to expand its 
Indian Point facili ty with Unit 2.144 Section 1.2.3, "Site Own ship and Control," of the preliminary 
safety analysis report includes the following text:145 

The Algonquin Gas Transmissio~ Co. has a right-of-way running east to wes t 
through the property, 3500 feet long and 65 feet wide. The proposed reactor is 1450 
feet north of the Algo,, in 26-inch _gas main. 

The 65-foot width is consistent with the widening noted in the 1964 Unit 1 document. That wider 
righ t of way would have accommodated the 30-inch pipeline, for which construction began in 1965. 
This PSAR chapter also included figures similar to those provided for Unit 1. Portions of these, 
date d August and November, 1965, are reproduced in this report as Figure 16 and Figure 17, 
respectively. 

The FSAR submitted t support the Unit 2 operating license application provides similar 
information on the pip ine rightofway:1'16 

The Algonquin Gas Transmission Company has a right-of-way running east to west 
through thM)roperty, 2840 feet long and 65 feet wide. Unit 2 is 1450 feet north of 
the 2t nch Algonquin gas main. 

The 1970 safety evaluation for the Unit 2 operating license does not reference the p ipelines or any 
other nearby industrial facilities. 147 

lndlan Point Unit 3 

In April 1967, Consolidated Edison applied to the AEC for a construction permit to expand its Indian 
Point facility further with Unit 3.148 Section 1.2.3, "Site Ownership and Control," of the PSAR 
includes the following text:1•19 
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The Algonquin Gas Transmission Co. has a right-of-way running east to west 
through the property, 3500 feet long and 65 feet wide. The proposed reactor is 700 
feet north of the Algonquin 26-inch gas main. 

Because Unit 3 is southwest of Units 1 and 2, the pipeline right of way is several hundred feet closer 
to Unit 3 than to Units 1 and 2. This PSAR chapter also includes a site plot plan similar to those 
provided for Units 1 and 2. A section of the plot plan, dated April 1967, is reproduced in this report 
as Figure 18. 

As part of the construction permit review, the AEC asked Consolidated Edison to ana\yze the ability 
of the facility to accommodate the conseque nces of an explosion or fire in the pipeline~. In 1~ 8, 
Consolidated Edison responded with a n analysis submitted was very similar to what Consolidated 
Edison would provide for Unit 1 in 1969, as described above. 150 This evaluation led tte applicant to 
conclude that the presence of the lines "does not endanger the safe operation of Unit #3." 

This information was not specifically discussed in the AEC's safety evaluf tion for he\ nit 3 
construction permit.151 

The FSAR submitted to support the Unit 3 operating license application rovides information on 
the pipeline right of way very similar to that for Unit 2, without clarifying i_gformatlon on the Unit 3 
location:152 r 

The Algonquin Gas Transmission Company has a right-of-way running east to west 
through the property, 2840 feet long and 65 feet wide. Unit 2 is 1450 feet north of 
the 26 inch Algonquin gas main. 

In the 1973 safety evaluation for the Unit 3 operating license, the AEC stated that "two natural gas 
lines cross the Hudson River and pass a ou 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."153 As for Unit 1, the details of these "staff reviews" could not be found. 

A.2. Licensee FSAR Updates (1980-2014) 

Initially, the NRC did not-requ iJ;,_e licensees to maintain and resubmit the FSARs submitted as part of 
their operating license applications. In 1980, the NRC issued a rule- 10 CFR 50.71(e)- requiring 
licensees to submit-an updatecl FSAR within 2 years and annual updates thereafter-' 54 

lndlan Point Unit 2 

In July 1982, Co solidated Edison submitted Revision O of the updated FSAR for Indian Point 
Unit 2.155 The 26-inch gas pipeline was mentioned in Section 2.2.3, "Site Ownership, and Control": 
"The Algonquin Gas Transmission Company has a right-of-way running east [to] west through the 
property, 28~~ feet long and 65 feet north of the 26 inch Algonquin gas main." The 30-inch gas 
mai11 (which 1s located farther away from Unit 2 and within the same right of way) was not 
specifically mentioned. Chapter 2 of the FSAR did not present further analysis of the natural gas 
pipelines 6r any other nearby industrial facilities. 

Revision O omitted some words from the original FSAR, which had been clear that the right of way 
was 65 feet wide and lay 1,450 feet south of Unit 2. Consolidated Edison corrected t he FSAR error 
in Revision 2, restating this passage as: "The Algonquin Gas Transmission Company has a right-of­
way running east to west through the property, 2840 ft long and 65 ft wide. Unit 2 is 1450 ft north 
of the 26-in. Algonquin gas main."156 
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This text was substantially unchanged until 2008, when Entergy submitted Revision 21 to the 
Indian Point Unit 2 FSAR. 157 This revision included updated text in Section 2.2.3 (highlighted in gray 
below) associated with the pipelines, as well as a new Figure 2.2-3. No further analysis was 
included in Chapter 2. Section A.4 of this report describes analyses conducted by Et1tergy in 2008 
that may have triggered this update. 

Entergy owns the Indian Point Units 1 and 2 Nuclear Power Plants. As shown in 
Figure 2.2-3, the Algonquin Gas Transmission Company has a 24 inch gas mainline 
and a 30 inch loop line on a 65 foot wide right-of-way running east to west throug 
the property, Unit 2 is 1450-ft north of the 24-in. Algonquin gas mainline. 

The Georgia-Pacific Corporation has a n easement, 1610-ft long and 30-ft:Wide, 
through the southerly part of the Indian Point site. The Georgia-Pacifiu_sase\n ent is 
used for overhead electrical_power and teleehone lines and underground ga~l.-wa'ter, 
and sewer lines. ffhcsc casements permit Entergy to determine all activities within 
the right-of-way in order to ensure safe operation of the units. 

This revision changed the diameter of the pipeline, added the figure in~ ded'in this report as 
Figure 19, and clarified Entergy's ability to determine activities within tlie easements to ensure safe 
operation of the units. 

Entergy revised the FSAR in October 2010 to correct and.[clarify the sizes of the preexisting 
pipelines, as shown in the highlighted text:158 ~ 

As shown in Figure 2.2-3, the Algonquin Gas T!ansmission Company has a ~ inch 
gas mainline and a 30 inch ga mainlin on a 65 foot wide right-of-way running east 
to west through the property. Unir-2 is 1450-ft north of the 26-in. Algonquin gas 
mainline. One 30 inch main and 2-24 inch mains pass under the river to a pipeline 
facilities station on the easement near the river. One 24 inch main is available as a 
bypass alternative and ends in the pipeline facilities station while the other two 
continue as the 30 inch and 26 inch mains. 

There were no further su sta tive changes to Chapter 2 of the FSAR regarding the pipelines until 
analysis of the AIM 42-inch pi eline was included, as discussed in Section 1.2 of this report. 

lndlan Point Unit 3 

In July 1982, the Power Authority of the State of New York submitted Revision O of the updated 
FSAR for Indian oint Unit 3.159 The 26-inch gas pipeline was mentioned in Section 2.2.2, "Site 
Ownership and Control"· 

... th Algo~ uin Gas Transmission Company has a 26 inch gas main on a right-of­
way f proximately 1350 feet long and 65 feet wide) running east to west through 
he Authority's property .... These easements permit the Authority to determine all 

activities within the right-of-way in order to ensure safe operation of the unit. 

The 30-inch gas main (which is located farther away from Unit 3 and within the same right of way) 
was not specifically mentioned. Chapter 2 of the FSAR did not present analyses of th e natural gas 
pipelines or any other nearby industrial facilities. 

This text was substantially unchanged until the 2009 update to the Indian Point Unit 3 FSAR. 160 This 
revision included updated text in Section 2.2.2 (highlighted in gray below) associated with the 
pipelines. The referenced FSAR Figure 2.2-2 is similar to Figure 18 included in this report. Section 0 
of this report describes the referenced analy sis. 16 1 
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As shown in Figure 2.2-2, the Algonquin Gas Transmission Company has a 4 indi 
gas mainline and a 30 inch loop line on a right-of-way (approximately 1350 feet long 
and 65 feet wide) running east to west through Entergy's property. The threats 
posed by the rupture of these pipelines and the release of natural gas ( essentially 
methane) from them were addressed in Item 7 of Supplement 1 to the original FSAR. 
(l'he September 21, 1973 SER concluded the failure of these gas lines would not 
impair the safe operation of the plant. 

A subsequent evaluation in 2008, (Reference 1), discussed the consequences of a 
p ipeline rupture and the potential impact of that event on the sites Protected Area, 
Vital Areas, the Security Plan, safe sh utdown, and other non-safety relate<L 
structures, such as the waterfront warehouse. The hazards created by a breach and 
ex))I ion of the pressurized above ground portions of the Qipeline include: 

a. potential missiles, 

b. an over-pressurization event; 

c. a vapor cloud or !lash fire 

d. a hypothetical vapor cloud explosion, ang 

e. a jet fire. 

simultaneous rupture and ignition of both gas mains at the above ground locations 
,inside the owner controlled area (OCA) is postulated to be the worst case scenario 
since this event will result in the most significant release of gas volume and have 
potential to contribute to the largest potential fire. An attempt to uncover, breac" 
and ignite a buried portion of the pipeline was not considered feasible. The repor~ 
concluded that the event would not damage any safety related structure and ther~ 
are no adverse effects on the gas pipeline event on vital areas, safe shutdow 
equipment, IPEC Security Plan, or essential personnel. Some damage to non-vita 
structures or non-essential ~ nnel in the area of the J)ipeline may occur. 

Entergy next changed tliis sec ' n in thr 2015 update to the Indian Point Unit 3 FSAR, relevant 
portions of which are shown i'1,.gray highlight below.162 Section A.4 of this report describes a 2015 
analysis that was likely the trigger for this update. 

A subsequent evaluation in 2008 (Reference 1) discussed the consequences offire 
and explosiois d e to a pipeline rupture .... An attempt to uncover, breach and ignite 
a buried portion of the pipeline was not considered feasib le. The report concluded 
tha_t the rupture of the natural gas pipelines that cross the Indian Point site and 

~

ubsequent ignition of the methane released will result in a jet fire and injury or 
eath to any people exposed to !lames or intense thermal radiation. It will not, 
owever, damage any safety related structure. Even in the unlikely event of a 

hypothetical vapor cloud explosion, structural damage to buildings other than th1:. 
waterfront warehouse adjacent to the pipelines will not occur. A flammable vapor 
cloud fire that engulfs the plant is improbable because the turbulent momenJlill! 
with which the methane exits the pipeline will confine llammable methan~ 
concentrations to the oint o elease 

There were no further substantive changes to Chapter 2 of the FSAR regarding the pipelines until 
analysis of the AIM 42-inch pipeline was included, as discussed in Section 1.2 of this report. 
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A.3. lndlan Point Hearings (1979-1985) 

In September 1979, the Union of Concerned Scientists petitioned the NRC to decommission Indian 
Point Unit 1 and suspend operation of Units 2 and 3. In February 1980, the Director of the NRC 
Office of Nuclear Reactor Regulation (NRR) issued his decision on the petition (referred to as a 
Director's Decision).163 The Director's Decision granted a portion of the petition regarding Unit 1 
(as noted at the end of Section 0 above). The Director's Decision, however, denied the request to 
suspend operation of Units 2 and 3, given the issua nce of confi rmatory orders to the licensees that 
required multiple important interim safety measures. While the Director's Decision d)d 1ot address 
the gas pipelines near Indian Point, the extensive follow-up activit ies did include add1tional_e~alysis 
of the pipelines. 'I\ 
After reviewing the Director's Decision and cons idering public comments, the RC <;~mmission in 
May 1980 announced a "four-pronged approach" to resolve issues raised by the petition:164 

• Holding an adjudication on the safety issues for Units 2 and 3, with tHe At~ c Safety and 
Licensing Board making findings and recommendations for a ( ommr s1on decision 

• Holding an informal proceeding to deter mine the issues to be pursued in the adjudication 

• Considering generically the question of reactors in a} as ofhigj) population density 

• Establishing a staff task force to review data and give the Commission information to decide the 
s tatus of Units 2 and 3165 

The Commission was interested in the r isks of serious ac~ nts at Indian Point Units 2 and 3, 
including accidents not considered in the plants' design bases. This topic was identified in the 
Commission's May 1980 order and amplified in additional orders issued later in 1981. 166 

The Atomic Safety and Licensing Board issul its findings and recommendations in October 
198 3.167 This document does not refer s pecifically to the natural gas pipelines near Indian Point, 
other than noting that externally iQjfiated events are the principal contributors to risk at Indian 
Point. In coming to its conclusions, h~ever, the Board considered evaluations that do address the 
pipelines, including: l 
• The Indian Point e robabilistic Safety Study, prepared by the licensees 

• " Letter Report on{ _eview ~nd Evaluation of the Indian Point Safety Study" by Sandia National 
Laboratorie~ \ I' 

The sections bel&°w describe these evaluations in more detail. 

The Commission issued its decision in May 1985, addressing the risk of Indian Point- including 
ways to reduce risk and how the risk compa red to other plants-as well as emergency pla nning and 
other topics.168 The Commission considered the two analyses noted above, as well as other 
info rmatiQll, but did not explicitly reference the natural gas pipelines as a hazard or accident 
initi.ator. The Commission concluded that neither the shutdown of Units 2 and 3, nor imposition of 
additional remedial actions beyond those implemented voluntarily by the licensees, was warranted. 
As a result, the NRC rescinded some aspects of the confirmatory order that had bee n issued to the 
lice11sees for Units 2 and 3 in Februa ry 1980. 169 The Commission found that the risk reduction effect 
of those measures was "not sufficient to be termed substantial," and that they should not be 
imposed unless they were needed to fulfill generic requirements applicab le to similar types of 
reactors or to meet other license requirements for Indian Point. 
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Ind Ian Point Probablllstlc Safety Study 

The Indian Point licensees submitted the Indian Point Probabilistic Safety Study in March 1982 for 
use in the adjudicatory proceeding.170 This was one of the earliest comprehensive r isk assessments 
ofa nuclear power plant. Based on the study's results, the licensees identified and implemented 
cost-effective risk reductions, including new tests and procedures and certain equipment and 
structural changes. 

Volume 11 of the study, Section 7.7.4, documents the licensees' evaluation of the gas transmission 
lines near Indian Point.171 The evaluation is not significantly more detailed than those submitted in 
1968-1969 for initial licensing (in fact, it references a United Engineers and Constructors172 

analysis from April 1968 that likely was the input for those submittals), but it does 'nclu_de data and 
estimates In addition to the prior qualitative assessments. The licensees had also obtained 
additional information from the Algonquin Gas Transmission Company ii_! February \{ J8 . Several 
key assumptions and results from this section are summarized in the lisrlbelow. \ 

• Probability of pipeline failure: 

o The 26-inch and 30-inch pipelines had been successfully hydrostati a lly tested in 1952 and 
1965, respectively, to at least 92 percent of yield stress. Prevent've maintenance included a 
twice-weekly aerial survey, a twice-y early foot patrol with leak s 1rvey equipment, a 
monthly vehicle patrol, and weekly inspection of cathodic protection. 

o Data from the U.S. Department of Transpor at~ 1 and Inf mation from the Algonquin Gas 
Transmission Company were used to determine the failure frequency for large transmission 
lines. Only 30 percent of known failures (excluding he 70 percent resulting from damage by 
outside forces) were assumed to apply to these pipelines. 

o The estimated pipeline failure probability was approximately 5 x 10·7 per year. This 
estimate considered transmi~sion line fa ill res in the United States, length of pipe near site, 
fraction of failures that were large, fraction of time wind would blow toward the plant, 
fraction of failures~ to or ginal construction a nd corrosion, and fraction of leaks going 
undetected. ~ , 

• Consequences ofpipellnefailure: 

o Automatic shutoff valves were located at the east s ide of the Hudson River and in 
Yorktown, NY (lO"'miJes away). They would isolate the 10-mile section passing near the 
plant. Ga would empty out in a little over an hour, supporting combustion for a total of 15 
to 20 minutes. 

o If a fire occurred, destroying the offsite power lines. the plant could be shut down using 
dies).l generator or gas turbine power. 

o Missiles had been found as far as 351 feet from a Louisiana pipeline explosion. Such 
missiles would "pose little threat" to the Unit 3 facilities at least 400 feet from the pipelines 
or the Unit 2 facilities "which might be more vulnerable, but which are located 1,000 feet 
from the line and which are protected by a number of other structures." 

o The possibility of a gas line fire leading to a core melt is "extremely small." 
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• Other issues: 

o Smaller leaks were determined not to jeopardize the plant; the probability of wind blowing 
toward the plant was cited as 0.14. This was considered in the pipeline failure probability 
but could also be used in considering other consequences of pipeline leaks. 

Sandia National Laboratories Evaluation 

In August 1982, Sandia National Laboratories provided the NRC with a draft letter report 
documenting its review of the Indian Point Probabilistic Safety Study. 173 In Section 2.7.5 of the 
report, Sandia commented on the thermal hazards from a pipeline fire: 

A fire from such a large leak would have to burn for several hours before s ~ty 
related concrete structure might be threatened. Such long exposures to higii heat 
fluxes do not result in catastrophic failure of structures, but rather in the 
(conservative) thermal design criteria for reinforced concrete structures beinJ: 
exceeded. 

Thus, the probabi lity of 5 x 10-7 /year developed in [Indian Poi~ Probabilis tic 
Safety Study) Section 7.7.5 is a very conservative estimate for the los ofsafety­
related equipment. Based on this probability, the contributi !Sn to the risk arising 
from the failure of these exposed pt1mps due too~ s tc fires would be expected to be 
less than that due to tornado hazards. An expected probability of exceeding Part 100 
exposure guidelines or of a core melt would be much sm)ler. 

In summary, the probability of thermal fluxes from large fires endangering the 
safety related structures and equipment is bounded by the failure of this equipment 
by tornado hazards. The already low froba6ilities of occurrance [sic] of the fires 
would be very conservative estimates of the probabilities for exceeding Part 100 
guidelines or for core melt. 

This letter report was followed by a formal NU REG report completed in December 1982.174 The 
purpose of the review was to search or areas in the licensees' analysis where omissions and critical 
judgments were made~~~~~ impact the quantitative results. This report addressed pipeline 
accidents from two perspec~ s. 

• Thermal hazards. The evaluation in the final report had the same conclusions as the draft 
report- that there wouldnot be catastrophic failure of structures or a significant impact on the 
Indian Poinl:\plant damage states or risk. 

• Blast hazards. The evaluation noted that pipeline fragments, which could be propelled about 
350 feet, wo Id.pose minimal risks to reinforced concrete structures. They would penetrate 
only a very small distance compared to design-basis tornado missiles. 

Atomic 5afety and Licensing Board Hearing 

The Atomic Safety and Licensing Board considered these pipeline evaluations in during a 
February 1983 hearing. Specifically, Dr. Robert Budnitz,175 a consultant who supported the NRC and 
Sandia National Laboratories reviews, provided written and oral testimony.176 

In his written testimony, Dr. Budnitz stated that he accepted most of the licensees' basic data, but 
had reservations about the estimates for large leak fraction and small leak growth. He noted that 
the N RC staff had produced its own analysis, with which he agreed, resulting in a value of about 

44 



8 x 10-s per year per mile of pipeline for large leaks. He identified three issues of concern that were 
not analyzed in the Indian Point Probabilistic Safety Study, as summarized below. 

• Damage to the s ite e lectrical system from a pipeline accident. Dr. Budnitz stated that it was 
conceivable that a pipeline rupture and large fire could compromise offsite power, since the 
transmission lines pass over the pipeline. Using the NRC staffs value of 8 x 10·5 per year per 
mile of pipeline, even if offsite power were compromised every time, this rate of failure of 
,offsite power would be acceptably small. Dr. Budnitz indicated that the actual probability of 
power loss was probably much smaller. 177 Accordingly, he concluded that this problem was not 
a n important contributor to risk. 

• Gas flowing toward the plant prior to ignition, being taken up in plant.systems, and then 
igniting. Dr. Budnitz identified two possible scenarios: (1) an unusual wind patt rn could blow 
gas toward the site, overcoming the normally high buoyancy of natur I gas, or (~ the high 
buoyancy of gas could be reduced because of expansion cooling duri g its c cape from the 
pipeline, making its density higher than air. While Dr. Budnitz admittea this effect had not been 
q uantified, he noted that the small orifice needed for significant ex ansio cooling was 
"probably very small compared to a size that could produce large volumes of gas." He also 
indicated that it was not likely that the gas could remain cold and de se (without mixing with 
a ir) while traveling several hundred feet to safety equipment at'fhe reactor. Therefore, while 
the analysis "to allay this concern fully" had not been don~. the issue seemed unlikely to 
produce a "major incremental risk." 

• .Isolation valve failure that would lead to continuous pumping of natural gas out of the 
break, causing a much larger fireball. Dr. Budnitz found that this issue could also be 
" bounded acceptably." Even if the valves (ailed in eve_r/ pipeline break, such fireballs would 
occur based on the staff estimate "only every 12,000 years or so." Dr. Budnitz n-oted that the fire 
would "in all likelihood be localized tot e region near the pipeline, with little chance of 
spreading to the plant except under the most, nusual wind conditions." He stated that the 
overall threat seems "to be ss ficiently infrequent that its contribution to overall risk can be 
considered small." 

Dr. Budnitz concluded oCithat the ore-melt risk to Indian Point from gas pipeline failures was 
cons iderably less than the risks from other sources, and that omitting a full-scale quantitative risk 
analysis for pipelin~s at Indian oint was acceptable. In his hearing testimony, Dr. Budnitz 
acknowledged that tliere was not a realistic numerical analysis of the probability of core damage 
that would make him "comfortable by itself," but that he felt comfortable with the pipeline 
bounding analys·s. 

A.4. Addltlonal Licensee Evaluations of Preexisting Plpellnes (1980-2015) 

Habltablllty Report 

In 1980, as part of the response to the accident at Three Mile Island (TMI) Unit 2, the NRC issued 
NUREG-0737, "Clarification ofTMI Action Plan Requirements."178 Item 111.D.3.4 ofNUREG-0737 
stated, in part, that licensees needed to assure that control room operators would be adequately 
protected against the effects of accidental release of toxic or radioactive gases. In response, the 
Power Authority of the State of New York submitted a control room habitability report. 179 It 
included the following text related to the preexisting natural gas pipelines: 

The Algonquin Gas right-of-way passes approximately 0.3 miles from the Indian 
Point Unit 3 Control Room Air Intake. Two pipelines carrying natural gas (96% 

45 



methane, 2.5% ethane, 0.5% propane) are installed in the right-of-way. Methane is 
not a toxic chemical. The pipelines a re, therefore, deleted from further consideration 
in this study. 

This information is not explicitly addressed in the relevant input to the NRC safety evaluation on 
this topic.180 

Individual Plant Examination of External Events 

In the late 1980s and early 1990s, the NRC assessed issues and guidance that were not within the 
licensing scope for facilities licensed before 1976 (including Indian Point Units 2 and 3).181 In 
particular, in June 1991, licensees were asked to conduct an Individual Plant Examination for 
External Events (IPEEE).182 The NRC concluded in 1993 that the IPEEE would addre s hazards 
posed by industrial facilities located near nuclear power plants licensed before 1976. 183 

Unlt2 

In December 1995, Consolidated Edison submitted the IPEEE for Unit 2. 184 The licensee considered 
earthquakes that could damage the gas pipelines, as well as pipeline acc!dents in general. 

The licensee noted several measures that enhanced the quality of the piJ:)elines: stronger 
construction, random joint x-rays, recent inspection of the 26-inch line with "smart pigs," a coating 
and cathodic protection to prevent corrosion, and frequents rveys. The licensee also noted that 
there were manual shutoff valves located by the river rossing, and that a Supervisory Control and 
Data Acquisition (SCADA) system provides instant flo and pressure information, so that a leak 
could be quickly detected. 

In the seismic assessment, the licensee cite multiple construction features that would support the 
pipelines and prevent slope failures. In o.ne location 1,200 feet from the nearest Unit 2 structures, 
the licensee identified a slope that it could not screen out of its assessment. To address this location, 
the licensee considered three po ential failur impacts. 

• Fires at the pipeline. Thjfe' wer determined not to impact Indian Point Uni t 2 given the 100-
foot-wide firebreak around the plant. 

• Explosions. The licensee referenced "extensive studies by the US Bureau of Mines and others" 
demonstrating that-natural gas does not detonate unless confined, so a severe shock wave was 
deemed not credible. 

• Transport of a vapor cloud and fire at the plant site. The licensee noted that natural gas 
readily disperses into the atmosphere, and it was unlikely that weather conditions would 
s upport a gas cloud that could travel 1,200 feet from the pipeline to Unit 2 and still support 

4 ombustion or asphyxiation. 

The licensee stimated a frequency of an earthquake that could cause the pipeline to fail, combined 
with wind in the direction of Unit 2, with the gas cloud not igniting until it reached critical safety 
systems and structures. This frequency was 6 x 10-7 per year. Since this was below the screening 
criterion of 10·6 per year, the scenario was screened from further analysis and the gas pipelines 
were determined not to be aseismic vulnerability. 

The licensee evaluated gas pipeline accidents in general as well. The licensee contacted the 
Algonquin Gas Transmission Company for updated information on the performance and service 
history of the pipelines since the Indian Point Probabilistic Safety Study was conducted. The 
licensee noted that: 
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• The 26-inch pipeline was retested after installation. 

• Pressure relief valves had been replaced with line pressure monitors, and automatic shutoff 
controls had been removed from all valves given a history of false closures.185 Quick response to 
line breaks was expected because of the emergency response plan in place and the use of a 
SCADA system. 

• Vehicle patrols were weekly rather than monthly as noted in the Indian Point Probabilis tic 
Safety Study. 

The licensee concluded that the analysis from the Indian Point Probabilistic Safety Study 
(est imating a 5 x 10·1 per year failure frequency) remained applicable, and the eve t co.uld be 
screened out. ~ 

The NRC documented its review of the India n Point Unit 2 IPEEE in May ;!, 999.186 The reviewers 
summarized the information on seismically induced failures without not ng any objections. For 
pipeline accidents in general, the reviewers noted that hazard frequency argumen s were used to 
screen these events from further consideration. The natural gas piP,elin accident analyses, with a 
failure frequency of about 5 x 10-1 per year, were considered reaso"nabl~ -

Unlt3 L , 
In September 1997, the Power Authority of the State of Ntw--York submitted the IPEEE for Unit 3. 187 

The licensee referenced the Unit 2 IPEEE seismic ~r,aiysis, maki~g the same conclusion for Unit 3 
that the pipelines could be screened as a seismic 1".ulnerability. The licensee then noted that a 
pipeline explosion could result in damaging overpressures at Unit 3. 

The assessment considered factors thatredu ed the likelihood failures of the pipelines that come 
within 400 feet of safety-related equipment for Unit 3. The licensee provided background on 
hydrostatic testing of the pipelines, internal inspe , tions conducted every 3 years, p•ressure 
monitoring, and surveys used to etect leaks and possible threats. The licensee considered that 
over pressure failures were unlfkel to pose significant risks given these design features and the 
distance to the plant (greater than th 351-foot distance missiles were thrown in a Louisiana 
pipeline failure). The licensee lso state that the pipelines were buried in a wide, clear, and well­
marked right of way on site, so they were un likely to be damaged by careless construction or 
excavation. 

To consider pipeline failure consequences, the licensee examined a catastrophic event caused by a 
pipeline ruP,ture and a vapor cloud explosion. The licensee estimated initial discharge rates from 
both pipelines and the jets that could be produced. Explosion of methane in those jets could result 
in a 1-psi overpressure at distances that"may cause major damage" to Unit 3. Formation ofa plume 
of buoyant m~thane' could create a flammable vapor cloud. If the entire contents of the 10-mile 
pipeline length between valves were included in the cloud and an explosion occurred, "a 1-psi 
over pressure may engulf' Unit 3. 

The licensee, however, concluded that these vapor cloud explosions could be eliminated as a source 
of concern. Referencing data from a 1994 ri.sk analysis text, the licensee estimated a failure 
frequency of large diameter pipelines: about 1.2 x 10-4 per year for the 5 miles of pipeline around 
Indian Point Unit 3. Assuming a 0.01 probability of a vapor cloud explosion following a pipeline 
failure and a 0.1 conditional probability of core damage, the resulting core damage frequency 
contribution was less than the 10·6 screening value. 
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The NRC documented its review of the Indian Point Unit 3 IPEEE in December 2000.188 This review 
noted that the licensee did not estimate the core damage frequency from nearby facility incidents 
(which includes pipelines) to be greater than 10·6 per year. The NRC observed that the analyses 
"were done only to the level of detail needed to screen out" the event and concluded that the 
licensee appeared to have identified the sign ificant initiating events. There was no discussion 
specific to the pipelines. 

2008 Entergy Analysis 

In March 2008, the NRC expressed a concern to Entergy regarding a potential security vulperability 
associated with the preexisting natural gas lines. In two security-related responses s bmitted in 
April and September 2008, Entergy provided the NRC with information about tpe ref erenced 
Iocation.109 Entergy referenced an analysis of plpel!ne incidents by Dr. David J. Allen of the R1sk 
Research Group, a consultant who also prepared the analyses of nearby facility hazards for the 
Indian Point Unit 3 IPEEE and conducted later analyses for Entergy disc ssed in this report. 

The consultant noted that the Indian Point Unit 3 IPEEE did not assess the eonse~ ences of a 
natural gas release in detail given the predicted frequency of spontaneous ruptures. Considering 
instead intentional and malicious activity, it became necessary to reeva uate the consequences of 
natural gas releases. The consultant noted that a large line break would esult in a remote low 
pressure alarm (in Houston, TX) and pushbutton isolatio ofabout;-6.S miles of pipeline. Using the 
BREEZE and ALOHA codes, the consultant analyze~et fires, vapor cloud fires, and hypothetical 
vapor cloud explosions (though they were deemed un~ <ely) fro a particular point near Unit 3. 

The resulting heat flux from jet fires, which could burn fii1- over an hour depending on t he scenario, 
was found to be low enough not to damage equipment except in the immediate vicinity of pipelines, 
with no major damage to facilities. (Secti n Q below pro) ides additional detail on heat flux 
calculations.) Vapor cloud fires were determfned not "to be a real possibility" give11 the turbulence 
and high velocity with which the natural gas wou~ exit the pipeline (making jet fires more likely). 
Vapor cloud explosions were found to be "mos.t,unlikely" given the little confinement near the 
pipelines. Assuming some co nement from nearby trees, the consultant calculated overpressures 
that would not damage safety-relate~ ructures on site. 

The consultant noted that these results "differ at first sight from the conclusions drawn in the 
original IPEEE ... about a vapor cloud explos ion or flammable vapor cloud engulfing the plant." The 
cons ultant offered the following explanation: 

The re-evaluation of the consequences of this event and, in particular, the 
recogniti n.of t1)."e effect of turbulent mixing as the methane exits the pipeline and of 
the fact that vapor cloud explosions involving methane do not occur in uncongested 
or semi-op;n spaces, leads us to conclude that the hypothetical engulfment of the 
plant,j'n a vapor cloud explosion or vapor cloud fire is improbable. That said, a jet 
ire, ignored in the IPEEE, is likely to occur in the event a gas pipeline is ruptured. 

S S)l a fire might well endanger plant staff who are unable to shelter; it would not, 
however, damage safety structures or equipment. 

201.5 Entergy Analysis 

In August 2015, the NRC expressed a concern to Entergy regarding the 2008 consultant report, 
particularly the heat flux calculations and the location where the rupture was assumed. The NRC 
also asked Entergy to provide details on the plant's licensing basis w ith respect to the pipelines. 
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In a security-related response provided to the NRC in October 2015, 190 Entergy clarified that the 
rupture location in the 2008 analysis was based on the issues raised by the NRC. Entergy also 
clarified that no time had been assumed in 2008 for isolation of the ruptured line because the 
duration did not affect the peak values calculated for overpressure and heat flux. The analysis 
assumed that the remaining gas would burn for a period of time after isolation. Entergy also noted 
that the Unit 2 IPEEE had referenced the change from automatic to remote (not automatic) isolation 
of the valves on the gas pipeline. Entergy determined that, since the most significant effects of a 
pipeline rupture are at the beginning of a release, "the timing of valve closure is not considered 
relevant" and no new analysis was needed to amend the licensing basis. 

Entergy also noted that certain plant equipment had not been accounted for in the heat flux 
calculations in 2008, and these were addressed in the updated analysis. The 20 5 a alysis-was 
conducted by the same consultant who performed the 2008 analysis, but it was ind.e~endently 
reviewed by another individual not employed by Entergy. The consultant coosidere~\jet fires, 
delayed-ignition cloud fires, vapor cloud explosions, missile generation, a d smoke. tj)e 2015 
analysis documented heat flux over 12.6 kW /m2 and overpressure over 1 p i that could negatively 
affect certain safety-related or important-to-safety equipment or struct res fo Unit 3. The analysis 
concluded that the following important equipment could be affected, bt t th t backup equipment 
would allow for safe shutdown of the plant. Other equipment was less important to the facility or 
unaffected because of shielding or distance.19' 

• Emergency diesel generators (based on heat flux at th outside air louvers). Also, some 
s hielding is provided by other buildings. and the downhill sl { toward the plant. 

• Several tanks with exposed instrume nts within the protected area. The level instruments 
were assumed to be lost based on heat flux, which courct result in required actions under the 
plant technical specifications, but the tan~s could still be used. 

• Equipment in the 138 kV yard The analysi} discusses multiple ways to restore power, as well 
as alternative sources that co Id be manually aligned (which the plant has analyzed). 

• Offsite electrical switch;t.d and transmission lines. Loss of the switch yard is postulated for 
certain r upture locations, and loss of offsite power (an analyzed event) is assumed. 

• Diesel fuel oil storage tank and tanker trailer. Entergy noted that the tanker trailer, 
relatively close to the pipeiine, was needed to move fuel from the storage tank (which was less 
likely to be affected) onto the site. Separately, the team verified that the tanker trailer was later 
moved ~uc farth r away from the pipeline and, combined with day tanks onsite, provides 
significant fuel oil supply for the emergency diesel generators. 

• •City water tank. This water supply provides cooling or backup cooling to vario us important 
plant equipment. Entergy noted that other water sources would be available in the scenarios 
that would affect this tank, though manual alignment may be needed. 

Entergy concluded that "the highly unlikely- but assumed- loss of [the] adversely affected SSCs ... 
wou ld not prevent the safe shutdown of the plant." Entergy also stated that "exposure rates are 
sufficiently low to justify a conclusion that the original licensing basis (Le., the gas I ine will not 
impair the safe operation of [Unit 3]) is met." 

49 



A.5. Addltlonal NRC Evaluatlons of Preexisting Plpellnes (2003-2015} 

2003 Security-Related Review 

At a n NRC meeting in March 2003, a membe r of the public raised concerns about the safety and 
security implications of the natural gas pipelines that pass through the Indian Point site. In 
response, NRC staff reviewed prior evaluations of the pipelines and assessed the ris ks of large 
releases of natural gas, including through intentional acts.192 

In assessing intentional acts, the N RC staff acknowledged that it was not valid to consifler the pipe 
rupture frequency, but rather the pipeline failure had to be assumed as an initial concfition. 
Postulating this rupture, the NRC staff considered the consequences of a major pipe rupture a~d the 
likelihood of detonation of an unconfined gas cloud. 

Firs t, using the 1 ps i overpressure distances included in the Indian Point Unit 3 IPEEE, the NRC staff 
calculated the mass of the vapor cloud that could create such an overpressure. Usingt)ie IPEEE­
refe renced discharge rates, the NRC staff observed that a vapor cloud that could cause this 
over·pressure could form within a minute. Another equation also indicated that a vapor cloud could 
form in a short time. (A pr ior sn,dy had shown a mean time between ru~turesand ignition of 6-7 
minutes.) The NRC staff considered the peak overpressure capacities for the fuel handling building 
and diesel generator building and found that overpressu~es of 1 psi or less would not pose a 
significant threat, though higher pressures could pose damage. 

The NRC staff noted multiple references showing t\1at unconfined vapor clouds of natural gas are 
not easily detonated. In the IPEEE, the likelihood of detonation given a large rupture was estimated 
to be 0.01. Entergy and its contractor informed the NRC tha more recent information would 
support an even lower likelihood. ~ 

The NRC staff also estimated radiant heat t1les using the methodology from NUREG/CR-3330, 
"Vulnerability of Nuclear Power Plant Structures to Large External Fires."193 This re port estimated 
an equilibrium flow rate from a nzyiture in a 36-inch, 1,000 psig pipeline, which the NRC staff 
view ed as an upper bound sinlle pipeline isolation would decrease the discharge rate over time. 
Using IPEEE discharge rates and calculations for the radiant heat from a resulting fireball, the NRC 
staff concluded that at least several hml' rs of fire exposure would be needed to have detrimental 
effects on safety-related concrete structures. Some wood ignition and personnel injury would be 
expected depending on the dist nee. 

The NRC staff us d this information to suggest that intentional ruptures may be an impractical and 
unlikely clioice for those seeking nuclear power plant damage. The staff recommended that a 
"definitive evaluation of this aspect'' be conducted as a safeguards review. 

201.0 Petltlo Rev ew 

In October 20 0, a member of the public submitted a petition under Title 10 of the Code of Federal 
Regu/atio11s (10 CFR), Section 2.206, "Requests for action under this subpar t."19' Th is petition ra ised 
issues with the preexisting pipelines on the Indian Point site. The NRC staff, in considering the 
peti tion, reviewed historical information regarding the pipeline, as well as publicly available 
technical data.195 The historical references reviewed by the staff have all been descr ibed in the 
sections above in this report. A compiled report containing safeguards information was produced 
as a record of the review. In addition, the security staff developed questions for the licensee that 
wer e shared with regional security inspecto rs to address at the next baseline inspection. 
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The NRC staff also used the ALOHA modeling software to assess both the conclusions of the 2008 
Ente rgy analysis (Section O above) and the conclusions of the 2003 NRC evaluation (Section 0 
above). While details of the ALOHA calculations were not included in the summary memo, the NRC 
staff asserts in the memo that the 2003 and 2008 conclusions remained valid. 

Considering all of this information, the NRC staff did not identify any violations of NRC regulations 
or a ny new information that would change the staffs previous conclusion that the pipelines do not 
endanger the safe or secure operation of Indian Point Units 2 and 3. The NRC did not accept the 
10 CFR 2.206 petition for further review, stating that the issues raised had been previously 
resolved.196 
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Appendix B. Pipeline Rupture Analysis Results 
The followi ng pages show the letter report from Sandia National Laboratories on the analyses 
condt1cted in support of the evaluation team's activities. (Note: Page numbering resumes with 
Appendix C, account ing for the length of this report.) 
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AppendixC. Indian Point Risk Significance Analysis Results 

C.1. Executive Summary 

Plant Name/ Unit Number: Indian Summary Title: Gas pipeline failure 
Point Ener Cente r, Units 2 & 3 

On February 13, 2020, the U.S. Nuclear Regu larory Commission (NRC) Office of the Inspector 
General (OlG) issued an Event Inquiry , "Concerns Pertaining to Gas Transmission Lines at the 
lmHan Point Nuclc~r Power Plant" [Case No . .J.fclll.1). Jn that report, the OIG raiS'ed c;oncprns 
rega rding (1) the NRC's safety analysis that supported the Federal Energy Regulatory Commission's 
[FERC's) determination to approve modifications to gas pipelines at Indian Point an\\ (2) the NRC's 
response to a petition filed under Title 10 of the Code of Federal Regulations (10 CFR~, 
Section 2.206 on this topic. 

On February 24, 2020, the NRC Chairman directed the N RC staff review wh~ 1er any information in 
the OIG report demonstrates that the staff s hould revisit e ither the safety an lys is o r its response to 
the 10 CFR 2.206 petition, as well as to evaluate whether any modifications to agency practice or 
procedures are needed or appropriate based on the O!G report. As pa rt of this review, the staff 
initiated a risk assessment of gas pipeline rupture at both Indian Point Unit 2 and Unit 3. 

Dudng the review of the previous safety analyses, the) am notecl that risk was used numerous 
times, by both the licensee and the NRC to judge that there was no safety concern. The pipeline 
rupture failure probabilities reported by the Department qfTransportation's Pipeline and 
Haza rdous Materials Safety Administration (PHMSA') are'l1igher than those listed in Entergy or NRC 
reports. This discrepancy pushes the gas pipe i e rupture frequency higher than screening values 
(1 x 10·6 per year when based on conservative assJJmptions, or 1 x 10-1 per year when based on 
realistic assumptions) in Regulatory Guide 1.91/ 

C.2. Analysls Results 

The risk analysis cons i~ the additional risk associated with the gas pipeline rupture. This 
evaluation only considers the impact for internal events with the reactor at-power. 

Cha.nge in Core Damage Frequency. The increase in core damage frequency (tiCDF) for this event 
is 1.6 x10·8 per liar. 

Dominant Se11uence. Given the low risk contribution, the dominant accident sequences for the 
over II odel re unchanged. The dominant accident sequence for the gas pipeline failure is 
simu ltaneous conimon-cause failure of all emergency diesel generators to run and failure of the 
opera~ oj cove r the diesels. 

C.3. Risk Analysis Detalls 

Analysis Type: An expert a t Idaho National Laboratory created an event tree mode ling effects of a 
pipeline rupture. Initiating event frequencies were generated based on data from P·HMSA. The 
analysis also includes the likelihood and impacts of a pipeline rupture in response to all other 
modeled internal events dur ing the 24-hour mission time. 

Model Used: Indian Point Unit 2 Standardized Plant Analysis Risk (SPAR) Model, Version 8.59 and 
Indian Point Unit 3 SPAR model, Version 8.56 
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Software Used: SAPHIRE Software, Version 8.2.1 

Exposure Time and/or Date of Occurrence: The analyst used the full 1-year exposure time. 

Key Modeling Assumptions: The following modeling assumptions and associated basic event 
modifications were applied for this event analysis: 

• Failure mode: A gas pipeline rupture causes an unrecoverable loss of switch yard and loss of 
city water. These failures were based on the results of the initial blast analysis done by Entergy. 

• Initiating event frequency: The failure data provided by PHMSA (see Appendix DJ shows that 
from 2002-2018, 15 ruptures occurred of pipe that (1) has a diameter greater tha 20 in hes; 
(2) has a maximum operating pressure of greater than 300 psig; and (3) is a Class 2, 3, or 4 
pipeline. The initiating event frequency was calculated by using the bounding assumption that 
a ll 15 of these pipe ruptures resulted in detonation. The data shows thatignition only occurs 
approximately 50 percent of the time. Additionally, the data is for pipes greater t an 20"; since 
2002, no ruptures of onshore 42-inch diameter pipes have been reported (one 42-inch inch 
pipe ruptured offshore during Hurricane Ike). Furthermore, the initiating event frequency 
assumes that one mile of pipeline is affected; however, there is onl1 ,9~5 feet (0.75 miles) of 
pipeline that would have an impact on the facility. Using these assumptions, the initiat ing event 
frequency is calculated to be 1.94 x 10·5• 

• Appendix R diesel alignment: The analyst assumed that the Appendix R diesel for Unit 3 can 
'be aligned within 1.3 minutes and that pumps fro1 the chemical and volume control and 
<:amponent cooling water systems can h e aligned to prevent reactor coolant pump (RCP) seal 
failure following a loss of offsite power and station blackout. 

• Seismic failures: Seismic failure of the g s pipeline was not explicitly modeled as a cause of the 
pipeline failure. '\ 

• .FLEX: FLEX equipment was not credited fQJ,-~ ese calculations; however, implementation of 
FLEX procedures and equipment would be beneficial in furthering reducing the risk impacts of 
a pipeline rupture, as the pipeliney ture could cause an extended loss of offsit e power. 

• .Ex-vessel core damage: he analyst did not account for the impact of the performance 
deficiency on ex-core sources, such as spent fuel in the pool, dry fuel storage, or other sources. 
These sources are outside of the scope of the SPAR models. This risk has been evaluated in 
Section 2.5 of the report. 

• Human reliability :,nalys is: The gas pipeline rupture and detonation are expected to have 
minimal im,pact on the human failure events that are required to mitigate the accident, given 
the distance from the blast of the locations where these actions would be taken. Table 2 shows 
h man fai ure events that are modeled as part of the gas pipeline rupture risk assessment. 

Table 2. Hum011!aillffe events "sed in the gas pipeline rupture risk assessment 

Event Description 
ACP-XHE-XM-RESET Operator Fails to Reset MCCs [motor control centers] Following LOOP 

rloss of offsite oowerl Or SI fsafetv iniectionl 
AFW-XHE-XM-HC405 Operator Fails to Operate Hc-405a_B_C&D 
CCW-XHE-XM-AC810 Operator Fails to Isolate Non-Regenerative Heat Exchanger 
CCW-XHE-XR-MDP31 Operator Fails to Restore CCW MDP-31 After T & M 
CCW-XHE-XR-MDP32 Operator Fails to Restore CCW MDP -32 After T & M 
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Eve nt Description 
CCW-XHE-XR-MDP33 Operator Pails to Restore CCW MDP -33 After T & M 
EPS-XHE-XL-NR0lH Operator Fails to Recover Emergency Diesel In 1 Hour 
EPS-XHE-XL-NR02H Operator Fails to Recover Emergency Diesel In 2 Hours 
EPS-XHE-XL-SEO Ooerator Fails to Recover DG fDiesel Generatorl Load Seauencers 
EPS-XHE-XM-APPR Ooerators Pails to Start & Alien Annendix R DG to Bus 5 Or Bus 6 
EPS-XHE-XR-DG31 Operator Fails to Restore DG-31 Following T&M 
EPS-XHE-XR-DG32 Ooerator Fails to Restore DG-32 FollowingT&M 
EPS-XHE-XR-DG33 Operator Fails to Restore DG-33 Following T&M "' HPI-XHE-XM-FAB Operator Fails to Initiate Feed and Bleed Cooling \ ,\ 
HPI-XHE-XM-RECIRC Ooerator Fails to Start/Control Hieh Pressure Recirc - PWR 1 
MSS-XHE-XL· Operator Fails to Align B/U Nitrogen to Advs 

.,, 

NITROGEN \ ~ 
PWR-XHE-XM-DEPRCS Operator Fails to Depressurize RCS/Secondary [SSC) \'""/ 
RCS·XHE-XM-RCPTRIP Ooerator Fails to Trio RCPs after Loss ofCoolin11 
SWS-XHE-XM-2930 Ooerator Misaliens ESS & Non ESS HDRs Valves SW-29 & 30 
SWS-XHE-XM-NONESS Ooerator Fails to Start SWS MDPs Given a LOOP Or SI 

.\ Uncertainty. The analyst performed an uncertainty quant1ficat1on for the pipeline failure event 
tree using Monte Carlo sampling with 5,000 random samples able 3 below presents the results of 
this analysis. It should be noted that even the tails ofth uncerta'nty analysis are well below 
actionable levels. 

Tobie 3. Uncertainty q11011tificot1011 for ,·isk ossessmenr. --Unit 2 Unit 3 ( i 
, 

Sample size 5,000 5,000 
Events 177 196 
Cutsets 917 A "846 
Point estimates 1.63E-08 1.60E-08 
Mean value 2.19Ir-08 2.02E-08 
5th oercentile S.43E-11 3.89E-11 
95,h percentile 8.56E-08 8.31E-08 
Median value 6.72E-09 4.86E-09 

C.4. Sensitivity St,i,idles 

Two sens'tivity tudies were performed for this analysis: one on the consequences of 
overpressur~ tio "'and the other on the init iating event frequency. 

Overpressurlzatlon Study 

Because o~ e uncertainty associated with the consequences of overpressurization from an 
explosion, the team conducted an analys is assumed more equipment and structural failures. 
Specifically, the team assumed that all equipment not in a seismic Category I structure (i.e., not 
located in the primary auxiliary building, diesel generator building, or reactor containment), such 
as balance of plant systems and the Appendix R diesels, was lost upon the postulated pipeline 
rupture. The seismic Category I buildings are designed to withstand a pressure drop of 3 psi197, and 
it is assumed that the overpressurization at those locations would not exceed this value. 
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For Unit 2, the change in core damage frequency for this scenario was 1.6 x 10·8. Th.is remains well 
below the agency's threshold for a "small" change in risk of one in a million years. 

For Unit 3, the change in core damage frequency for this scenario was 1.7 x 10·8• This remains well 
below the agency's threshold for a "small" change in risk of one in a million years. 

Frequency Study 

Based on PHMSA's data, there was some concerns that because of the calculated fre quency is based 
on a mileage that included all diameters of pipes, not just large pipes, that it may be no -
conservative. The analyst performed an independent data analysis based on publicly available 
data .1" 8 For the last 10 years, the analyst determined that the failure frequency for uptures in pass 
2, 3, or 4 carbon steel transmission lines having pipe diameters greater than o equal to 20 in~hes 
and maximum operating pressure greater than or equal to 300 psig is 2.4 x 10·5 per '1iile, J,Jer year. 
The failure data show that, over a period of 10 years, 26 ruptures occurr d across 4!:tSOl.75 miles 
of pipeline, and 42 percent of these ruptures occurred on pipes that were larger tha n\20 inches. 

C.5. The risk results considering higher fallure frequen~ value are stlll well 
below the agency's threshold for a small change. Summary 

The analysis shows that the risk ofa gas pipeline rupture i's of very low safety significance both as 
defined in the significance determination process and base11 on the definitions in Regulatory 
Guide 1.174. The results for each model can be seen be ow in Table 4. 

Table 4. Results of sensitivity studies. 

Model 
Unit 2 base case 
Unit 2 fre uenc sensitivit 

Unit 3 base case 

Analyst: Suzifnne Den111s 

Reviewed By: 

Date: March 28, 2020 

Date: March 30, 2020 
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Appendix D. Pipeline Rupture Data from PHMSA 
Table 5 below presents onshore gas transmission incident data for 2002-2019 obta ined from the 
Department of Transportation's Pipeline and Hazardous Materials Safety Administration (PHMSA), 
as of March 3, 2020. The selected incidents are leaks or ruptures in Class 2, 3, or 4 piping having 
pipe diameters greater than or equal to 20" a nd maximum operating pressure greater than or equal 
to 300 psig. From 2002 to 2019, incidents were categorized as pipeline ruptures in the body of the 
pipe or pipe seam. From 2010 to 2019, incidents were categorized as pipeline ruptures in the pipe 
body, pipe seam, or girth weld. 

Table 5. Pipe/i11e ,·upture i11cide11ts obtai11ed f rom PIIM.SA. 

LEAK or 
Year LEAK RUPTURE RUPTURE 

2002 3 1 4 
2003 1 1 2 
200 4 4 1 5 
2005 2 0 2 
200 6 2 1 3 
2007 2 2 4 
200 8 0 1 1 
2009 2 0 2 
2010 0 2 2 
2011 1 0 1 
2012 2 1 3 
2013 0 0 0 r, 
2014 3 3 6 ... J' 

' 2015 0 0 0 
2016 0 0 ,. ,._o 
2017 1 1 ...._\ 2 
2018 1 1 .,,, 2 .. 
2019 0 0 ) 0 ' 

Based on 2018 info,,mation (the,most rece1lt available), there were a combined 45,501.75 miles of 
pipeline in the United States categorized as Class 2, 3, and 4 piping, with a ratio of stress at 
maximum allowed ope ating pressure to sp ecified minimum yield strength of greater than 
30 p ercent. iRelines of a diameter greater than 20" in diameter, as included in the incidents above, 
woul be s ubset of tni mileage. (See Section C.4 for a sensitivity study related to this data.) PHMSA 
does not hav data on mileage of specific piping classes and diameters combined. 
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Appendix E. Peer Review of This Report 
The evaluation team requested a peer review of this report by Dr. Peter Riccardella, a member of 
the NRC's Advisory Committee on Reactor Safeguards. Dr. Riccardella has more than 45 years' 
experience working on the structural integr ity of nuclear power plant components. He is an 
authority in the application of fracture mech anics to nuclear pressure vessels and piping and has 
made significant contributions to the diagnosis and correction of materials degradation concerns at 
operating plants. He has been a principal investigator on a number of Electric Power Research 
Institute projects and served more than 20 years as a member of the American Society,::of 
Mechanical Engineers Subcommittee on Nuclear Power Plant lnservice Inspection. Dr. Rice della 
earned his bachelor's, master's and doctorate degrees in mechanical engineerinp from Carnegie 
Mellon University, and is a Fellow and Life Member of the American Society of Medi_anical 
Eng:ineers. 

The team incorporated most of Dr. Riccardella's detailed suggestions into the final v~ sion of this 
report. Dr. Riccardella's general comments on the report are included below for completeness. 

As referenced in Section 2.1.1, Dr. Riccardella noted that: \ 

... the method used to establish the initiating event frequency, all ough based on 
actual data, does not have a high degree of statistical confidence or relevance to the 
AIM pipeline. The data are a limited sample, and the e were likely different causes 
and conditions associated with each of the 1ft en rupture events (seam weld 
manufacturing defects/low toughness, external con~osion, stress corrosion cracking, 
and third-party damage are the more common ones). And these conditions are not 
directly applicable to the subject Al pipeline. Most, if not all, of these failures were 
likely in legacy pipelines, manufactu ri d to less rigorous standards than current 
practice and have been subjected to ,piany7 ears of potential in-service 
degradation. This is espe~ ally true for the ~4000 ft of enhanced AIM pipeline in 
closest proximity to [I!!flian Point]. Therefore, although there is a high degree o[f] 
uncertainty in the assumed initiating event frequency, it is likely that the 
uncertainty is in thectirection of:;ra king this estimate much higher than the true 
rupture frequency of that pipeline segment. 

The team agrees. As oted in 0, the initiating event frequency used by the team is likely higher than 
a more detailed realistic data analysis would show. As the risk numbers are much lower than the 
agency's thrcs~ld for actionr the team did not perform a detailed data analysis to estimate a lower 
pipeline failure fr~quen y. 

Dr. Riccardella also noted that: 

RG 1. 74 also states that ' If the appl ication clearly shows a decrease in CDP, the 
changl? will be considered to have satisfied the relevant principle of risk-informed 
regulation'. My understanding is that the 42" AIM pipeline replaced two existing 
legacy pipelines closer to the IPEC site, which were subsequently retired in place. If 
this is true, then the modification to the licensing basis clearly can be shown to 
satisfy this criterion, since the initiating event frequency would have been much 
higher for the legacy pipelines than for the new one, and the consequences were 
also likely to have been higher. 
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Appendix F. Biographies of Evaluation Team Members 
David Skeen (team lead) is a member of the Senior Executive Service and has served as the 
Deputy Director of the Office of International Programs since June 2014. From 2011 to 2014, he 
served as the Director of the Japan Lessons- Learned Directorate leading the agency's response to 
the Fukushima Dai-ichi accident. He first joined the NRC in 1991 as a reactor systems engineer and 
served in a number of progressively responsible technical, policy, and management positions at the 
staff and Commission staff levels. Prior to joining the NRC, Mr. Skeen worked in the electrical 
construction industry for 15 years on large industrial projects, including both fossil and nuclear 
power plants. Mr. Skeen received a bachelor's degree in electrical engineering from West Virginia 
University. ~ 

Theresa Clark ( d eputy team lead} has served as the Deputy Director of the D1visi?h of 
Rulemaking, Environmental, and Financial Support since November 201~. She is a ~ember of the 
NRC's Senior Executive Service Candidate Development Program. Ms. Cl k joined t h NRC in 2004 
and has served in progressively responsible positions, including as an Executive Technical Assistant 
providing technical and policy advice to the agency's senior exec~ves, he chief of the Mechanical 
Engineering Branch in the Office of New Reactors, and a reliability and 'f k analyst. Ms. Clark 
earned bachelor's and master's degrees in materials science and engineering from t he University of 
Maryland. 

Dr. Yueh-Li (Renee) Li is a senior mechani cal engineer in the RC's Office of Nuclear Reactor 
Regulation. She is an agency expert in the review of piP,mg design and pipe break hazard analysis 
for new nuclear power plants. Dr. Li joined the NRC i~980 as a mechanical engineer. Prior to 
joining the NRC, Dr. Li was a senior stress ana lyst and senior nuclear staff at Bechtel Power 
Corporation for four years. She earned a Pfi:D. degr~ in mechanical engineering and a master's 
degree in nuclear engineering from The Catholic University of America and a bacht>lor's degree in 
nuclear engineering from National Tsinghua Univ rsity in Taiwan. 

Suzanne Dennis is a Risk and j eliability Engineer in the Office of Nuclear Regulatory Research. She 
joined the NRC in the Office of-~ew R actors as a Risk and Reliability Analyst in 2009 and has 
developed specialized expertise in the rea of external hazard risk analysis. She holds a bachelor's 
degree in nuclear enginee ing from Missouri University of Science and Technology and a master's 
degree in reliabilitY. engineer'ng from the University of Maryland. 

Brian Harris, Esq.~ the DeP,u¥Assistant General Counsel for Reactor and Materia ls Rulemaking 
and was previously th Acting Assistant General Counsel for Operating Reactors. Mr. Harris joined 
the NRC in~009 as a staff attorney and was the lead legal advisor for the agency's response to the 
accident at the Fukushima Dai-ichi nuclear power plant Before joining the NRC, he was an associate 
at Townsend, Townsend & Crew and Pillsbury Winthrop Shaw Pittman. Mr. Harris's previous work 
experiences· elude the U.S. Navy as a nuclear-trained surface warfare officer and as part of the 
Joint Staff for the J-2, Director of Intelligence. Mr. Harris earned a law degree from the University of 
Richmonclj,chool of Law and bachelo,'s degree in chemical engineering from Brigham Young 
University. 

Steve Nanney has worked in for the past 15 years in the Engineering and Research Division of the 
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Mississippi and a master's degree in petroleum engineering from the University of Houston. He is a 
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Fif}ure 1. Aerial view of the Indian Point Energy Center on the east side of the Hudson River. This view shows the Unit 2 containment and turbine building on the left. the Unit 
I containment in the center, and th~nit 3 conwinment and turbine building on the right. (Some older aerial photosshow a red and white stack associated with Unit 1; it has 
been removed and only the white base is showing to the left of Unit 1.) 
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Fi9ure Z. Satellite map view of Indian Pail't Ener9y Center (near top ri9ht). Southwest of the plant (marked Lafar9e Gypsum) is a 9yps11m plant not associated with the 
nuclear power plant. {Imagery © 202,(YMaxar Technologies, New York G/S, USDA Farm Service Agency, Map data ©2020 Google.) 
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New pipeline infrastructure in New England (2016) -cia' 

D 
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Northeast 
Massact11JSets Gateway 

New Yo 

AIM project - pipeline 
A AIM pro ject - compressor station 

Salem Lateral 

Existing Algonquin Gas Pipeline 
♦ LNG terminal 

Figure 3. Overview of AIM pipeline infrastructure. Source: U.S. Energy Information Adm inistration {https:llww\v.eiq.goy/tadavinenerg,y/detai/.phn1id=Z90P/. 
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Figure 4. Figure 10.5-3 from the ATM_,appiication, showing the pipe/i,ie route in yellow and the alternative (,iotselected) for a northern route through the Indian Point site in 
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Figure 5. View of the 42-inch AIM pipeline from near Indian Point Atjeft is a view of the right of way from a cemetery southeast of Indian Point The pipeline area can be 
identified by the lighter grass beyond the trucks on the opposite side of the road (B~oadway); the Indian Point SOCA is well outside the frame to the right; the red and white 
tower is the meteorology tower that Entergy assessed for pipeline_rupture impacts. At center is a view of the right of way from within the Indian Point property. The pipeline 
area can be identified by the lighter grass beyoncl the fence [behind the white items); the Indian Point SOCA is well behind the viewer and to the left of the frame. The photos 
show the hilly terrain near the site, with the pipeline in aw,., area. The image at right shows the Indian Point site near the top, blue dot with the location where the center 
photo was taken, and cemetery in the clear area near the bottom right The pipeline area can be identified by the clear-cur throt19h the trees; the Buc:hanan ~iu:hyard is just 
to the right of the frame where the road (Broadway) intersect!; the edge of the image_ The photos were taken by the team on March 12, 2020. {Right image: Imagery ©2020 
Maxar Technologies, New York GIS, USDA Farm Service Agency, Map data ©2020 Google.) 
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Figure 6. Images of above-ground connections wher;._e the 26-inch, 30-inch, and 42-inch pipelines connect, east of Indian Point. These photos were taken by the team on 
March 12, 2020. 
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Fi9ure 7. Figure 3.1 from Gas Research institute / C-Ff:R report comparing pipeline rupture damage areas ta a proposed high consequence area (HCA} hazard area radius, 
which became the potential impact radius in Department a/Transportation reg ulations. 
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Fi9ure8. Pipeline rupture accident images obtained from PHMSA. Accident sites are: {1) Appomattox, VA in 2008, (2) Artesia, NM in 2019, (3) Danville, KY in 2019, and 
(4) Moundville, OH in 2018. 
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Figure 11. Sketch prepared by NRC ana(yst in conducting sensitivity study for PRB on 3 -minute isolation valve closure time for AIM pipeline. 
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Note: Blacked out content appears in the 
original; it is not a FOIA redaction. 
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Figure 12. Image showing handwritrefl r esults of sensitivity study conducted by NRC anao,st at the request of the PRB. The team redacted the "distance to SSC as potentialo, 
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- · - Nuclear Plant Property 
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--Algonquin Gas Trans. Pipeline 

., IOI ... - ... ,__ UNI 

Hudson River Crossing & Indian Point Nuclear Generat.ion Facility 
Rockland & Westchester C01.1nties, New York 

Algonquin Gas Transmission Co., Segment STON-SEAS jpect;;J) energy. 
(Imagery flown in 2006) 

Figure 19. Seccion of Indian Point Unit 2 Updated FSAR Figure 2.2-3, showing che Hudson River crossing of che preexisting pipelines, the · pocenc/ol impact radius""' excenc in 
white dotted lines, and the Indian Point facility north of the pipelines. 
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Appendix H. Chronology of Events and Documents Related to lndlan Point Plpellne Review 
Date Category Activity Re ference 
1968-08-30 Licensee Consolidated Edison concludes in Jndian Point Unit 3 preliminary 1. ML0.~3480204 

Review/ safety analysis report Supplement 1 tha t pipeline fire will not 
Analvsis endane:er Unit 3, references 4-minute automatic isolation 

1973-09-21 U.S. Nuclear U.S. Atomic Energy Commission concludes in lndian Point Unit 3 I · t,!L012260465 
Regulatory operating license safety evaluation report that pipeline failure wilh1ot 
Commission impair safe operation \I 
(NRC) Review/ 

<.:i 1J, Analysis 
1975-01-31 NRC Guidance NRC issues Revision Oto Regulatory Guide 1.91 II. ML12298A133 
1978-02-28 NRC Guidance NRC issues Revision 1 to Regulatory Guide 1.91 ML003740286 
1982-03-05 Licensee Power Authority of the State of New York and Cqrlsolidated Edison ML093430890 

Review / submit Indian Point Probabilistic Safety Study to NRC 
Analysis 

1982-12-31 NRC Review / NRC completes review of Indian Point Probabilfty Safet}' Study ML091540534 
Analysis (NUREG/CR-2934), including heat flux and missiles from pipeline 

explosions/leaks 

1983-01-21 Licensee Power Authority of the State of New York and Consolidated Edison ML09343 l 170 
Review/ submit Amendment 1 to Indian Poini"Pr'obabilistic Safety Study to 
Analvsis NRC, uodatine: several ar:-alvses fbut not oioeline) 

1984-04-02 Licensee Consolidated Edison,,and Power Authority of the State of New York ML100321844 
Review/ submit Amendmen~2 to Indian Point Probabilistic Safety Study to 
Analysis NRC, updatine: several analyses (but not pipeline) 

1995-12-06 Licensee Consolidated Edison screens pipeline failure out of Indian Polnt Unit 2 ML11227Al00 
Review/ Individual Plant'E~ nation for External Events (IPEEE) based on 
Analysis low freq_uenCl'.- notes that automatic shutoff valves had been removed 

1997-09-26 Licensee New York Power Authority screens pipeline vapor cloud explosior: ML112.27A10Z 
Review/ o~ f Indian Point Unit 3 IPEEE based on low frequency 
Analvsis ... 

1999-05-14 NRC Review / ~ £,iss~safety evaluation of IP2 IPEEE, noting that natural gas ML090130608 
Analysis / pipeline accidents were screened based on frequency 

2000-10-25 10 CFR2.206 NRC updates Management Directive 8.11 on Title 10 of the Code of ML04 I 770328 
Federal Regulations (10 CFR) 2.206 petition reviews (most recent 
uodate before oioeline-related oetitionsl 
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Date Category Activity Reference 
2001-02-15 NRC Review / NRC transmits Indian Point Unit 3 IPEEE safety evaluation to Entergy, ML11227Al03 

Analysis noting evaluation and walkdowns of pipeline 

2003-04-25 NRC Review / NRC documents review regardlng safety hazard of exposed natural memo: NLJ 122~A040 (public) 
Analysis gas pipelines near the Hudson River shoreline enclosure: M_L031210213 (non-public) 

2007-02-28 NRC Guidance U.S. Environmental Protection Agency and National Oceanic and htt1mi ble(!15 !U!a.go:iL 
Atmospheric Administration issue ALOHA User's Manual 

2008-03-12 NRC Review/ NRC issues Request for Information Rl-2008-A-021 on gas pipelines non-public (not in ADAMS) 
Analysis 

2008-03-28 Licensee Entergy completes safeguards analysis for pipeline explosfon nea'r .1!1S"107994 (non-public, safeguards) 
Review/ Indian Point Unit 3 
Analvsis 

2008-04-12 Licensee Entergy changes licensee-controlled documents to remove gas MI Q9Q4JQQb2 
Miscellaneous turbine references and add station blackout and Appendix R diesel for 

Indian Point Unit 2 
2008-04-23 Licensee Entergy provides initial response to Rl-2008-A-021 on gas pipelines non-public (nor in ADAMS) 

Review/ 
Analysis 

2008-05-12 NRC Guidance NRC/ Office of Nuclear Reactor Regulation (NRR);issues office ML072750452 (non-public) 
instruction ADM-405, "NRR Teclmici!l Work Product Quality and 
Consistency," Revision 1 

2008-09-30 Licensee Entergy provides supp~mental analysis to RJ-2008-A-002 1 on gas letter: (non-public, not in ADAMS) 
Review/ pipelines, enclosing,08/14/ 2008 Risk. Research Group analysis enclosure: ML103140627 (non-public) 
Analysis 

2008-10-20 Licensee Misc Entergy updates Indian Point Unit 2 final safety analysis report to Chapter 2: ML083390226 [non-public) 
correct references to gas pipelines 

2009-10-13 Licensee Misc Entergy updates Indian Point Unit 3 final safety analysis report to 
include 2008 pipelQie~a nalysis information 

Chapter 2: ML093430729 (non-public) 

2010-04-12 Correspondence NRC responds to 03/04/2010 email from Paul Blanch re: Indian Point M l.J 01020487 
/ Meetings pi1>eline "unai;-alyzed condition," referencing 2008 and earlier 

analvses 
2010-05-27 Licensee Misc Ente_rgy;:coi:rects description of pipelines in Indian Point license 

renewa~ plication 
Mt, IOJ59 0SIS 

2010-07-06 Corresp.ondence NRC responds to 06/08/2010 email from Paul Blanch re: Texas MLIOJ 890929 
/ Meetings pipeline incidents and applicability to Indian Point 

2010-10-25 10 CFR 2.206 Paul Blanch submits 10 CFR 2.206 petition regarding pre-existing gas MLJ03020293 (public) 
pipelines ML102990527 (non-public) 
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Date Category Activity Reference 
2010-11-02 10 CFR 2.206 NRC holds Petition Review Board meeting regarding 10/ 25/2010 ML103081077 

10 CFR 2.206 petition from Paul Blanch 

2010-11-05 10 CFR 2.206 Paul Blanch supplements 10 CFR 2.206 petition re: hazard frequency t)21,;103260134 (public) 
and 10 CFR 50.59 review on change to non-automatic valves ML103160377 (non-public) 

2010-11-09 10 CFR 2.206 NRC holds Petition Review Board meeting regarding 10/25/2010, -~l.1031.'10125 
10 CFR 2.206 petition from Paul Blanch 

2011-03-03 10 CFR 2.206 NRC holds Petition Review Board meeting regarding 10/25/20}0 MLl 10680090 
10 CFR 2.206 petition from Paul Blanch 

2011-03-03 10 CFR 2.206 Paul Blanch supplements 10 CFR 2.206 petition re: 10 CFR 50.591 ML110630131 
review on change to non-automatic valves and Part 100 siting 
requirements ~ 

2011-03-04 NRC Review/ NRC/Office of Nuclear Security and Incident Response eompletes NS10B076 [non-public, safeguards) 
Analysis safeguards review of Indian Point gas pipelines [ referenced"in staff 3/7 memo: MLl 10700162 (non-public) 

memos) 3/23 memo: ML11223A041 (public), 
MLl 10750113 [non-public) 

2011-03-31 10 CFR 2.206 NRC rejects 10/25/2010 Paul Blanch petition, finmng that issues had ML 110890309 
been previously resolved 

2011-07-20 NRC Guidance NRC issues draft Revision 2 to Regulatory Guide 1.91 [DG-1.270) for ML110390554 
public comment 26 EB 43356 

2012-06-15 10 CFR 2.206 NRC staff responds to ~ omic Safety and Licensing Board order re: 10 MLl216ZAS24 
CFR 2.206 petitions 

2013-04-17 NRC Guidance NRC issues Revision 2 to Regulatory Guide 1.9 1 ML12170A980 
2013-12-23 NRC Guidance NRC/ NRR issu~office instruction ADM-405, "NRR Technical Work ML13337 A212 (non-public) 

ProduCfQ!!ality and Consistency," Revision 2 
2013-12-30 NRC Guidance NRC/ NRR issues office instruction COM-106, "Control of Task 

Interface Agrl ements," Revision 4 
ML13300A002 

2014-02-28 AIM/ FERC ·Algonquin Gas Transmission, LLC submits application to the Federal bUll~·ll~libm~ (1:a; 1.m~lidwwsllih: li~bil 
"" Eni rgy Reg!Jlatory Commission (FERC) for Algonquin Incremental ~11?doi;u111enl id- I 4190856 

Market ('AtM) project under CP14-96 htt11s:£lelibra1:y.ferq:ovbdmws[file lisLa 
S1<7d•m1wi:at jg- 142:14122 

2014-04-02 AIM/ FER'£ NRC and FERC meet to discuss whether to cooperate on FERC htt11s:[lelibrari.ferc.govlidmws[file lisLa 
environmental impact statement for AIM pipeline ~ll'?!.l!!t:lllll!:Dl id-J 4Z!l2634 
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Date Category Activity Reference 
2014-04-30 AIM/ FERC Algonquin Gas Transmission, LLC submits info on Hudson River ht!lls: llelibran1.ferc.gov lidmws Lcommon 

crossing, Indian Point location, and aerial view with measurements LQ1m1~i!t asliltlli:ID=l3S32fl2f;i (see pp. 
near Indian Point to FERC 85 and 315) 

2014-05-30 NRC Guidance NRC/NRR issues office instruction LIC-504, "Integrated Risk-Informed MLM-035i\l4-3-
Decision-Making Process for Emergent Issues," Revision 4 

2014-07-29 Licensee 50.59 Spectra sends information on AIM pipeline enhancements to Entergy obtained from Entergy through IP senior 
(via Morgan Lewis) [Ref. 7 in 08/21/2014 10 CFR 50.59 evaluation] resideot'inspector 

2014-08-06 AIM/ FERC FERC issues draft environment;il impact statement for AIM pip~Iine h~s: Uwww.f erc.r,ov £industrie~ LP.ell! L env 
'mi Leis L2Q l 4[08-06-14-!:i~.~Jl 

2014-08-21 Licensee 50.S9 Entergy submits 10 CFR 50.59 evaluation #1 for AIM pipeline ML14245A no (letter and Encl. 1) 
" ML14245All 1 (Encl. 2 non-public) 

ML15061A219 (Encl. 2 public) 

2014-09-07 AIM/ FERC Paul Blanch submits comments on FERC draft environmental impact ML18177A401 (Enclosure 3) 
statement 

2014-09-30 AIM/ FERC NRC submits comments on FERC draft environmental impact ht!lls:Uelibran1.ffr!; govLidmwsLfili: list.a 
statement, referencing planned 10 CFR 50.59 inspection ~1i"/doi;11m1:m id=H25SZ!Hl 

2014-10-15 10 CFR 2.206 Paul Blanch submits 10 CFR 2.2061?etition r e: Entergy 10 CFR 50.59 
evaluation 

ML14294AZS1 

2014-10-16 Licensee 50.59 NRC/Office of New Reactors (NRO) documents "safety review and ML14329A189 (non-public) 
confirmatory analysis" r_e, Entergy's 08/ 21/2014 10 CFR 50.59 ML15070J\086 (public, redacted) 
evaluation 

2014-10-17 AIM/ FERC NRC and FERC meet_to discuss NRC 10 CFR 50.59 inspection bt!lls: Uelibrar_y.fercgov lidmws Lfile list.a 
~11?docum1:nt id=14276308 

2014-10-30 Licensee 50.S9 NRC Region I Division of Reactor Safety completes 10 CFR 50.59 
inspection feedei:,.~ quarterly inspection report for Indian Point 

ML14307B71fl 

2014-11-03 AIM/ FERC Rick Kuprewicz provides report on AIM pipeline to Town of Cortlandt, ML14352A397 
questioning 3~ inute assumption and asking for safety /risk 
assessment?s'ubmitted as supplement to 10/15/2014 petition) 

2014-11-07 Licensee 50.59 .._ NRC issues integrated inspection report including 10 CFR 50.59 ML14314A052 - in~pectiori._results 

2014-11-11 Correspondence Paul Blanch responds to 11/ 06/2014 email from Dori Wil(js re: ML15008A117 
/ Meetiri'gs corrosion of gas lines 

2014-12-12 10 CFR 2.206 f;ntergy (Prussman) provides information to NRC (Mccarver) re: MLlS!@AQ42 
basis for 3-minute valve closure time 
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Date Category Activity Reference 
2014-12-30 AIM/ FERC Rick Kuprewicz \vrites to FERC re: need for transient analysis, risk enclosure in ML15027A419 

assessment 

2014-12-30 Correspondence NRC Chairman Macfarlane \'Vrites to Rep. Nita Lowey re: Entergy and Mf·14343-A934 
/ Meetings NRC analyses 

2015-01-06 Correspondence Paul Blanch writes to Bill Dean (Region I Regional Administrator] re: MLJS008A119 
/ Meetings 3-minute closure time and whether valves should be safety relate\!' 

2015-01-15 Correspondence Assemblywoman Sandy Galefwrites to NRC Chairman MacfarlaneTe: ML150Z7 A419 
/ Meetings independent risk analysis, Kuprewicz concerns 

2015-01-16 Licensee 50.59 Spectra sends Entergy updated (final] drawings for the tie~ln betWeen obtained from Entergy through IP senior 
new and pre-existing pipelines resident inspector 

2015-01-23 AIM/ FERC FERC issues final environmental impact statement for AIM pi_peline ht)lls:[Lwww.ferc-.gov LindustriesLgasLenv 
" 1rnLe1~a LI lSlQ l -2J-l 5-e1s.~J.:! 

2015-01-28 10 CFR 2.206 NRC holds public Petition Review Board meeting regarding ML15011A459 
10/15/201410 CFR 2.206 petition from Paul Blanch 

2015-02-24 10 CFR 2.206 NRC holds internal Petition Review Board meetfng to discuss initial (no reference) 
decision to reject 10/15/2014 10 CFR 2.206 petition 

2015-02-26 10 CFR 2.206 Paul Blanch writes to Doug Pickett(project mariager) re: source for ML15057 A530 
3m closure time 

2015-03-03 AIM/ FERC FERC issues approval order for AIM pipeline bn12s· ll~1v,Cm: 1:2!llCi1l~a!lijtfilesLZ0l 
SQ30317Q72Q-CPH-96-0QO.pdf 

2015-03-13 Correspondence NRC (Evans) respon8s to Assemblywoinan Sandy Galef re: 60-minute ML15050Al31 
/ Meetings analysis, Petition Review Board process 

2015-03-17 Correspondence Paul Blanch writes to Commissioners re: delay in 10 CFR 2.206 ML15082A419 
/ Meetings acknowledgeiii)nt letter, deficiencies in NRC analysis 

2015-03-27 Correspondence Paul Blanch writes to NRC Chairman Burns re: testimony before Rep. b!J.p~· llelibrac:i fer£ go!lli!lm!!islcom[!10n 
/ Meetings Lowey ' [OpenNat.as!!?filelD;l J829121 

2015-03-19 10 CFR 2.206 NRC/NRO documents sensitivity study regarding 3-minute isolation ML15078A067 
valve closure time on AIM pipeline Undated document; date estimated based 

"" 
.. _ 

on ADAMS addition . 
2015-03-30 Licensee 50.59 NRG/NRR documents peer review of Entergy and NRC analyses re: ML15331A34Z 

\0 CF~ 50.59 
2015-04-08 Licensee 50.59 Entergy submits 50.59 evaluation #2 for as-built AIM pipeline ML15104A660 (letter and Encl.1) 

ML15104A661 (Encl. 2 non-public) 
2015-04-27 10 CFR 2.206 Dave Beaulieu emails Petition Review Board with background ML15274Al08 

information on valve closure times (greater than 3m) 
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Date Category Activity Reference 
2015-04-28 10 CFR 2.206 Doug Pickett (project manager) emails Paul Blanch re: Petition ML15J24A027 

Review Board's initial recommendation to reject petition, offers 
opportunity for second presentation 

2015-04-30 Correspondence NRC, FERC, and U.S. Department of Transportation hold government- mentioned in ~L15251A372 
/ Meetings to-government meeting with Assemblywoman Sandy Galef re: slides received from Region I 

pipeline 
2015-05-20 Correspondence Entergy writes to NRC responding to questions raised at 04/30/2020 ML15182A235 

/ Meetings government-to-government meeting, including Spectra procedu(es, 
inline inspections, and idle status of 26-inch pipeline 

2015-05-20 Correspondence NRC holds annual assessment meeting for Indian Point 

~ 
httl)s:llwww.nrc.gov l1Jmnslmtg?do=det11 

/ Meetings ils&Code-201so737 

~ 
summary: Mll5l52A076 
Paul Blanch statement: ML15159A609 

2015-06-13 Licensee Allegation submitted re: pre-existing pipelines r MI.15l67A444 
Review/ ~' 

Analvsis 
2015-06-24 Correspondence NRC Chairman Burns writes to Rep. Nita Lowey re: confidence in Ml.15 I 59AB65 

/ Meetings findings, "worst case" scenarios MLlSl 76/\589 

2015-07-09 10 CFR 2.206 Paul Blanch supplements 10 CFR 2.206 petition re: failure probability ML1519SA081 
of pre-existing gas lines 

2015-07-15 10 CFR 2.206 NRC holds second Petition Review Board meeting regarding ML152t6A01Z 
10/15/201419 CFR 2.206 petition from Paul Blanch 

2015-07-27 10 CFR 2.206 Paul Blanch writes to Doug Piekctt (project manager) with 3<J ML152SIA050 
questions to be addressed by PRB 

2015-08-04 Correspondence Assemblywoman S·andy Galefwrites to NRC Chairman Burns MLI5232A212 
/ Meetings requesting independent risk assessment including transient risk 

analysis 

2015-08-27 Licensee .._ NRC (Scott) issues Request for Information (RJ-2015-A-0074) on gas non-public fnotin ADAMS) 
Review/ "'pi-peli~ 
Analysis 

2015-09-09 10 CFR 2.206 NRC (Miller) rejects 10/15/2014 Paul Blanch petition, finding that 
is!;ues had been previously resolved 

ML152S1A023 

2015-09-10 Correspondence Paul Blanch meets with NRC Chairman Burns and Commissioners ML15259A047 
/ Meetings Baran and Ostendorff (September 10-11) 
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Date Category Activity Reference 
2015-09-25 Correspondence NRC (Satorius) writes to Assemblywoman Sandy Galef re: ML152S1A372 

/ Meetings conservative assumptions, 04/30/2015 meeting 

2015-10-07 Correspondence NRC (McCree] responds to Timothy Judson of Nuclear Information t,111·15253'A007 
/ Meetings and Resource Service re: Entergy and NRC analyses 

2015-10-12 Correspondence Rick Kuprewicz writes to Sandy Galefre: 09/25/2015 letter to her, httlls,Uelibrar)( ferc g:ovl!d1nwsLcowmoo 
/ Meetings need for transient analysis LO J;!e!:!Ni!f.asl! ?file I D=l 4016631 

2015-10-15 Licensee Entergy responds to Rl -2015-A-0074, enclosing 10/07/2015 i!Ilalysis non-pub1ic (not in ADAMS) - files on CD 
Review/ by Risk Research Group, as well as 2008 analysis listed above we~e not retained 
Analysis [additional safeguards material may exist] 

2015-10-27 Correspondence Assemblywoman Sandy Galefwrites to NRC (Satorius), attaching htt11s: LLelibraa.ferc.gov {idmws Lcommon 
/ Meetings 10/12/2015 Rick Kuprewicz letter LQ1!1:otia1 i1s121 flh:m-a!l32Zil 

2015-11-06 10 CFR 2.206 NRC (Miller) responds to Paul Blanch's 39 questions re: 10/15/2014 ML15287A257 
10 CFR 2.206 petition 

2015-11-20 NRC Guidance NRC/NRR issues 01 COM-106, "Control of Task lnterfaceAgreements," ML15219J\174 
Revision 5 

2015-11-30 Correspondence NRC Chairman Burns writes to David Lochbaum re: Regulatory ML15258A24:I 
/ Meetings Guide 1.91 and Advisory Comn1ittee on Rea.ctor S,afeguards man-made 

hazards working group 
2015-12-07 Correspondence NRC Chairman Burns meets with elected officials near Indian Point referenced in M 1,15348A324 

/ Meetings 
2015-12-07 NRC Review / NRC/NRO completes confirmatory analyses related to 30-inch ML16235A166 (pp.12-15, 47-50,53-56, 

Analysis pipeline at Indian Point as allegatio11 follow-up 59-6Z of PDF for various ,opies of am1lysis 
documentation) 
ML.lt"!Zl::iAllS 

2015-12-14 10 CFR 2.206 Paul Blanch responds to Chris Miller re: 11/6/ 2015 "39 questions" ML15348J\324 
letter '-_ 

2015-12-17 AIM/ FERC Paul Blanch contacts Pipeline and Hazardous Materials Safety btt11~:Uelibra1:I( f1m;,1:ol!Lidonl!~Lrnmmol! 
_ AaJtlinistration (PHMSA) administrator re: 49 CFR 192 LOnenf'la1.as111fllelD= 141 Z§;!Z9 

2015-12-17 AIM/ FERC .._ Paul Blanch contacts FERC Chairman re: 49 CFR 192 htrns: L Lclibra1~.ferc.gov Lid ml!(s Lcommon - ~ L011enNat.as11?filel D= 140B 1851 

2016-01-07 Correspondence NRC thairman Burns writes to Rep. Nita Lowey re: differences of ML15355A409 
/ Meetiri'gs opinion, lack of need for additional risk assessment 

2016-01-21 AIM/ FERC J!;RC responds to Paul Blanch FOIA re: PHMSA risk analysis (no enclosure in ML16064A007 (non-public) 
cords) 
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Date Category Activity Reference 
2016-01-21 Correspondence NRC Chairman Burns responds to Assemblywoman Sandy Galefre: ML1601'3A1B1 

/ Meetings planned meeting with Rick Kuprewicz 

2016-01-26 AIM/ FERC Paul Blanch emails PHMSA administrator re: pipeline risk assessment btnis· ll!ilibral:ll fi:a: t:11¥lid111ll!sl~11mw11D 
(49 CFR 192) ·2Qfl~N;it.;im?Jjle!D-l4! Z/1330 

2016-02-02 Correspondence NRC and PHMSA meet with Rick Kuprewicz re: pipeline; NRC provides meeting summary: ML16036A347 (non-
/ Meetings follow-ups with plant information, 2014 10 CFR 50.59 evaluation public) 

02/17/2016 follow-up email: 
M!,]604BA097 

2016-02-1B AJM / FERC PHMSA replies to Paul Blanch re: NY DPS inspections of pipeline, risk 
analysis · 

{no reference) 

2016-02-1B Correspondence NRC (Krohn) responds to Assemblywoman Sandy Galefre: ML1604ZA4B8 
/ Meetings 12/2B/2015 letter requesting NRC staff meeting with Rick Kuprewicz 

(held 02/02/2016) 

2016-02-25 OIG Inquiry Paul Blanch writes to NRC Office of the ln~pector General (01G) to provided by Paul Blanch to Dave Skeen 
request investigation of NRC staff not fulfilling its.regulatory 3/B/2020 
resoonsibilities 

2016-02-29 AIM/ FERC NY State informs FERC that the Governor directed an independent !Jtt(ls: llelibrar)!.ferc.gov lldmws lcon1mon 
safety risk analysis of AIM pipeJine near Indian Point lQ(l1:nNat.a31'/file1[1=14166823 

2016-03-11 AJM / FERC Paul Blanch writes to PHMSA adminjstrator requesting risk analysis (no reference) 
2016-03-22 Correspondence NRC holds government-to-government meeting near Indian Point re: slides received from Region I ( date 

/ Meetings pipeline estimated) 
2016-04-12 Correspondence Paul Blanch holds telecon(erence with PHMSA staff bmi~,a~lil21:a1:l: f~[i.:,~2vtislw1:1r:~l~2ww2a 

/ Meetings lO!!enNat.as(l?tili:IQ=}42Q93B3 

2016-06-0B Correspondence NRC holds an~ I assessmcnt,-inecting for Indian Point ML16176A116 
/ Meetines 

2016-09-12 AIM/ FERC Rick Ku()rewicz completes filing (filed 09/21/ 2016) re: AIM pipeline btttis· Ull!oo" delall!aceri¥erke~tiec !lcglsit 
in FERCt ou1}case (DCCircuit Docket No. 16-1081) esldefaultlfiles[Safetrl'o20Threats%20lc 

r'- D!lr1:d%ZQAns1cbm1ml'jfi2Q3%ZC%2QQe~I 
s1ri!t1Qn°&2011f%2Q8ichi!al%2!lKu11rell!ig; 

"" .. Ok2C0/420T .... ndf 
2016-09-16 AJM / FERC ... Paul Blanch completes filing (filed 09/21/2016) re: AIM pipeline in btLti· ll1:l!lrnwi:ats dps □ll-~Ulll12ubli,lC1un 

FERC court case (DC Circuit Docket No. 16-10B1J moDlViewDoc,as(l~?DocR~fld-%ZB22634 
BE4-BAA4-4ESF-B420-
I il 2J 5!;f:8C11.:%212 

2016-10-1B AIM/ FERC Spectra requests FERC to authorize AIM to be placed in service using h!!jls: l le.libra1~.ferc.g:ov [idmws [common 
the pre-existing Hudson River crossings lQ'1!ml':!s1t i!~li'1fil!:ID-l4322Q!lZ 
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Date Category Activity Reference 
2016-11-30 Correspondence Paul Blanch emails Rao Tammara to request a meeting re: calculations ML16336J\729 

/ Meetings 

2016-12-23 Correspondence NRC (Boland) responds to Paul Blanch request for meeting t)11.1635 !Al87 
/ Meetings -

2018-02-08 NRC Guidance NRC Commission holds public meeting on potential changes to the htt[!s:{Lwlfil.v.n rc.gQv Lri~i!ding-rmL!;!oc-
10 CFR 2.206 petition review process s;11ll1:s:&.ioD:,l1:12wwissi!laLtclZ!llf!L 

2018-02-20 NRC Guidance NRC issues Staff Requirements Memorandum re: Management M~,lf!QS'.l A99f! 
Directive 8.11 updates (SRM-M180208) I 

2018-06-22 AIM/ FERC NY State submits executive summary of risk analysis to FERC -ML18176A367 

~ blllr LL!:lgrnmi:a~ illl~ ll}! cm,:LmiblkLCgm 

A 
mo11 LVigwDo,.as11x?[lg,Rgfld=0,(Q 7!F2AZ 1 .. EDA-BB22-46D0-8C lE-
EB73QZF5ZQEB%ZD 

2018-06-25 AIM/ FERC Paul Blanch writes to FERC Chairman asking for risk assessment ML18177A401 
required by 49 CFR 192.917 

2018-07-27 AIM/ FERC DC Circuit Court of Appeals issues ruling in City of-Boston v. FERC re: htt[!s: LLwww.ferc.gov Lleggl Lcou d:-
AIM pipeline camL!llliai1rnslZOJ !Ul 6-

1081CITYOFBOSTON.11df 

2018-08-02 AIM/ FERC Enbridge writes to FERC re: New York State letter of 06/22/2018, l!tt[!s· LLelil!rar}! [ere g2v LictmwsLcomm2n 
pipeline safety LQ11i::atlat as111mi:ll:!-H29Z23Z 

2018-08-16 AIM/ FERC Paul Blanch writes to New'York Governor re: Enbridge's statements b1.1.12s:Uelibrarx,[1m; 1:2~li!lw~sLc2ww!lD 
L0[1enNat.as11?filelD=15000090 

2019-03-01 NRC Guidance NRC updates Management.Directive 8.11 on 10 CFR 2.206 petition ML18296A043 
reviews 

2020-02-13 OIG Inquiry NRC OIG issues Evimt Inquiry 16-024 on gas transmission lines near M!.2005@095 
Indian Point 

2020-02-24 OIG Inquiry NRC Chairman Svinicki tasks Executive Director for Operations (EDO) ML20057E265 
iriresponse to OfG Event Inquiry 16-024 

2020-02-26 OIG Inquiry .._ EDO writes memo to Commission re: no need for immediate 
"regulatoiy_:action 

ML20058D088 

2020-02-27 OIG Inquiry EDO.tasks David Skeen with leading expert evaluation team in ML2005f!E354 
response to OIG Event Inquiry 16-024 

2020-03-09 OIG Inquiry NRC publicly releases evaluation team plan ML20069A759 
2020-03-09 OIG Inquiry - New York Department of Public Service writes to NRC and FERC re: ML20071F306 

NRC OIG report and 06/22/ 2018 letter 
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Date Category Activity Reference 
2020-03-17 OIG Inquiry Enbridge writes to FERC re: 03/09/2020 New York Senator Harkham ht!lls: llelibra1:x.ferc.gov lidmws lcommon 

letter, OIG reoort /One""''' ,.,_,'?filP(D~1 c::,rn,:·:nc:: 
2020-03-19 OIG Inquiry New York Attorney General"s office writes to NRC, FERC, and PH MSA ML20090B533 

re: NRC OIG reoort 
2020-03-23 OIG Inquiry Paul Blanch writes to NRC evaluation team leads ML20086L164 
2020-03-26 OIG Inquiry New York State Public Service Commission writes to NRC evaluation "· MLZ0086L280 

team leads 

~ 
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Appendix I. Notes 

1 Historical documents conflict on whether the pipeline under the Hudson is 24 inches or 26 inches 
in diameter. (It is 26 inches in diameter for the po,tion that crosses the site.) This report uses the 
24-inch diameter based on the AIM application. Resource Report 10. SecLion 10.5.3 
(htn,s· I /elihrary.ferc goy/jdmws/common /Open Nat asn?61el P= 13473930). 

2 In 2018, Spectra Energy was acquired by Enbridge Inc. Uses in this report of Algonquir., Spectra, 
and Enbridge are interchangeable. https://www.cnbrjdge.rnm/media-
center / news/detai ls?id-l 23526&1ang-en&year-2018 

3 Submitted February 28. 2014; publicly avai lable initial submittal files accessible at 
https://elihrary.fcrc.goy/jdmws/fi)e ljstasp?document id-14190856. with other documents 
retrievable via FERC's Docket Search for CPl 4-96. 

4 Submittal dated October 14. 2013. responding to a September 13,,2013. FERC request for scoping 
comments on a planned environmental impact statement for the Al M pipeline; 
https://elibrary.fcrc goy/jdmws/common/OpenNat.asp?fi!elD=J 336~87S. This submitta l is part 
of the pre-filing review docket PF13-16. Entergy's submittal notes that the potential for increased 
safety risks need to be evaluated before the pipeline beghlS operating. Entergy posed multiple 
questions regarding the construction and operations of the_n,ew pipeline. 

5 https: I le) i brary.ferc.~ov/id mws /common /Openffat.asp ?file IP=-1347393 O 
6 Issued August 6. 2014: htt11s· //www ferq:ov/industrjes/eas/enyiro/eis/2014/08-06-14-ejs asp. 
7 Dated September 29, 2014: https-//eijhpn:y.fercgoy/iilmws/fi)e ljstasp1 document jd=l4255369. 

8 Dated September 30, 2014: httl1s://eHJ,:rary ferc.go~ / jdmws/fi)e list asp'/document id=14255780. 

9 Issued January 23. 2015: bttps://www.ferc goy/lndustrjes/~ns/enviro/eis/2015/01 -2 3-15-
~ 

' 0 hLtps://www.Iaw.corncU.edu/cfr/text/49 /pa rt-J 92 /s u bpart-O 
11 See pp. 4-276 to 4-279 of the final environmental impact statement. 

12 Issued March 3, 2015: https;//www.(crc,goy/CalcndarFj!cs/201so3031zozzo-cr14-96-000.pdf. 
13 htn:>s;//wwyy, cia.gQ)(,ltodil)';inenergy/detail php7id=Z9032 
1
• httns:/twww.nt·c gov/rcading-rm/doc-collections/cfr/part0S0/panoso-oos9,html 

15 Submitted August 21, 2014. The letter and 10 CFR 50.59 evaluation are publicly available at 
ADAMS Accession No. ML14245Al10. Enclosure 2 to the letter (the Risk Research Group hazards 
analyses) is available to the NRC staff at ADAMS Accession No. ML12245A111. A redacted version 
of Enclosute 2 is publicly available at ADAMS Accession No. ML15061A219. 

16 Th is discussion of rupture isolation (sheets 7 to 8 of the 10 CFR 50.59 evaluation) is the first 
identification of the "three-minute assumption" discussed multiple times in this document. 
Specifically. the evaluation states (emphasis added) that: "[t)he existing pipeline automation and 
control system, which will be used for the proposed new 42 inch pipeline near [Indian Point]. 
does not provide for an automatic isolation of the closest upstream and downstream mainline 
valves upon the detection of a pipeline rup ture. The two closest actuated valves are located at 
mile post 2.61 on the west side of the Hudson River and at mile post 5.47 just east of [Indian 
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Point]. 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 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 [Enclosure 2]" (emphasis added). 

17 This guidance did not exist at the time the applications were submitted for Indian Point; s~ note 

18 1. ' 
18 In the 2015 Entergy submittal (note 19), these frequencies were updated toA.25 x 10·5 per year 

per mile and 1.87 x 10·6 1a1aper year per mile for generic pipeline and enhancetl pipeline. 
respectively. 

1~ Submitted April B, 2015. The letter and 10 CPR 50.59 evaluation are publicly av;ii lable at ADAMS 
Accession No. ML15104A660. Enclosure 2 to the letter (the Risk Research Group haz,wds 
analyses) is available to the NRC staff at ADAMS Accession No. ML15104A661. 

2'1 Submitted September 19, 2016, for Unit 2; ADAMS Accession No. ML16280A161. (Chapter 2 is 
publicly available at ADAMS Accession No. ML l 6280A162, and the Chapter 2 figures are publicly 
available at ADAMS Accession No. ML162 80A163.) Submitteq October 2, 2017, for Un.it 3; ADAMS 
Accession No. Ml.17299A 163. (Chapter 2 is publicly a.vailable at ADAMS Accession 
No. ML17299Al80, and the Chapter 2 ligures are publicly available at ADAMS Accession 
No. MLJ 7299Al83.) 

2' Current version issued November 26, 21!19; ADA'MS A'ccession No. ML1Y1971\103. The version 
tbat was i11 effect at tbe time of the Indian point Inspection (issued December 21, 2010) is publidy 
available at ADAMS Accession No .. ML1011205'\2. 

22 Issued November 7, 2014; ADAMS Accession No. ML14314A052 

23 The documentation of the NRC confirmatory analysis dated October 15, 2014, is available to the 
NRC staff at ADAMS Accession No. ML14329A 189. A redacted version is publicly available at 
ADAMS Accession No. ML15070A086. The regional inspection report "feeder" dated October 30, 
2014, is publicly available at ADAMS Accession No. MLl.4307B748. 

24 Held April 2 and Ap~il 23, 2014; 
httns: //elibn,rx.ft•rc.&uv /ldmws/Ole iist(Jsp?ctucument id= J 1209634. 

25 Submitted September 30, 2014; 
btws:/Lelibraty.ferc,cov/ictmws/filc iistasp'/document id= 14255780. 

2
• [lmi,~: //rHbrary.forc,iwv/fdmws/Ale Hst asp?document ld= 14276308 

27 lssued FelJr,uary 13, 2020: ADAMS Accession No. ML20U56F095 
28 ADAMS Accession No. ML20057E265 

2'1 ADAMS Accession No. ML20058D088 

30 ADAMS Accession No. ML20058E354 
31 ADAMS Accession No. ML;!0069i\7,9 
32 ADAMS Accession No. ML2007$L380 
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33 Transcripts available at ADAMS Accession Nos. ML20087M 164 and ML20087Ml 78. 
34 Revision 2 issued April 2013; ADAMS Accession No. ML12170A980. 

35 Spectra (now Enbridge) informed Entergy that the pipe would have 0.72-inch wall thickness and 
be X-70 piping with 70,000 psi yield strength and 82,000 psig minimum tensile strength. The pipe 
would be procured from vendors who have passed a stringent quality audit, and full-time mill 
inspection would be performed by Algonqui11 Gas Transmissio11 during pipe production. 
Specifications would require additional quality testing and integrity requirements beyond normal 
standards. These enhancements were discussed in a Spectra Energy (Algonquin Gas 
Transmission] memorandum to Energy regarding Response to Entergy Documenx etsl:',tled 
"Pipeline Enhancements Being Evaluated to Mitigate a Pipeline Failure," dated July 29, 2014. 

36 Defined in 49 CFR 192.103; bttps://www.law.corneil,edu/cfr/text/49(192.~03. 
37 Spectra Energy, "Integrity Management Program (IMP) Manual," 09-000Q, Revision 11, dated 

October 10, 2019. This manual is not publicly available, but Enbridge made it avi3 ilable to the 
team. 

3u ''Managing System Integrity of Gas Pipelines," published in 2018. Publicly available from 
btto s: / /www,asmc.ore /codes-standards /find-cod es· standards 11131 -8s,managi 11 g-systr Io· 
jnte1irily-gas-pipelines. The team had access to this standa1·d through the NRC's subscription 
service. 

,. Specified minimum yield strength is defined in "ls9 crR 1~2.3, "Definitions," 
hllps://www.law.rurnell.edu/cfr/LexL/49/192.3. For the AIM pipeline near Indian Point, 
Enbridge specified that the piping would have a 70,000,.Psi yield strength. 

40 11ttns: //www.l;iw.corne1Ledu /cfr/text/49/l}att-192 /subpart-I 
41 "Algonquin Incremental Market Pipeline Risk Analysis Report," transmitted from several New 

York State agencies to the FERC Chairman on June 22, 2018 (see note 129 for a related letter). 
The report is marked privileged and confidential and may contain Critical Energy Infrastructure 
Information, as designated by the FERC. lt is not available to the public. 

• 2 See notes 15 and 19. 

"See note 22. 
44 "Studies for the Requirements of Automatic and Remotely Controlled Shutoff Valves on 

Hazardous Liqu/ds and Natural Gas Pipelines with Respect to Public and Environmental Safety," 
ORNL/TM-2012/411, dated October 31, 2012; 
h t1ps; I /www.phmsa.do t. gov/sites / pb msa,d o t.gov /(j !es/docs I tech o ical­
reso u rccst~ i pe)jn e /1670 I lfiualvalvc:srudy pdf 

45 Regulatory Guide 1.91 does not include any guidance on calculating heat fiuxes associated with 
blasts. The guide assumes that overpressurization is the limiting scenario. 

16 68 FR 69778, issued December 15, 2003: https: //www.govinfo.gov/!ink/l'r/68/69817. 
Additional information on this rule can be found in the docket folder at 
https: / /www.regul ations,goy/docket?D-PHMSA·RSPA-2000-7666. 
47 Dated October 2000; hltps://www,n:gulations.guy 'ciocument?D-PHMSA-RSPA-2000-7666-

.ilil1'l. 
48 See note 44 
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51 Published September 1983; ADAMS Accession No. ML062260290. 

52 Response to a Request for Additional Information regarding Order EA-12-049 and Order 
EA-12-051, dated December 2, 2016; ADAMS Accession No. ML16350A l03 

5:i Indian Point Unit 3 Jndividual Plant Examination, dated June 1994; ADAMS Accession 
No. ML110320477 

5• Letter from J. Kn..ibel, NY Power Authority to NRC on Indian Point, Unit 3, Transmittal of 
Individual Plant Examination of External Events (il'EEE); ADAMS Accession No. MLJ 12271\102 

55 See note 

50 IMC-0609 issued January 2019; ADAMS Accession No. ML18187/\187 

57 Revision 3 issued January 2018; ADAMS Accession No. MLl 7317/\45'6 

58 Ul'SAR Section 16.2; ADAMS Accession No. ML17299/\229 

5~ Frnm PHMSA Gas Distribution Incident Data - January 2010 to present (ZIP); 
ht Lps://www.phmsa.c.lot.gov/data-and-statistics /pi oelfoe {distribu tion-Lransmjssjo11 -caLlierini:-
1 n w-ao d-1 i quid-a c ti de at -n nd -i a cj dent-data 

• 0 77 FR 41454, issued July 13, 2012; https://www.gcyinfq.r,iov/content/pkg/l'R-2012-07-

13/pdf/2012-171 !O.pdf 
61 FSAR for HI-STORM 100; ADAMS Accession No. MLOBI~50!53 
6z https; //www.nrc.gov/readjn g-rm /doc-collectJQns/cfr/oart05o /part0so-0002.htm! 
6

:• littos; llwww nrqiov(rcadio~•rm /doc-colle~ttons/cfr/partoso /partOSo-ooos html 
r,4 10 CllR 2.206 Petition Review Board, RE: Indian Point Nuclear Generating Unit, Docket No. 50-

247, Transcript, (luly 15, 20~). p. 14; l(i. 

65 The petitioner raised this lssue during his interview with the team, as well In multiple instances 
of correspondence with the N RC. 

66 See Enforcement Manual, Part il-1: General Topics, Section 1.5. 

67 Submitted.October 15, 2014; ADAMS Accession No. ML14-,94/\75 1. 

68 Concerns with issues related to the petition that were handled in other NRC processes are 
addressed in Se tion 5. This section focuses on the 10 CllR 2.206 petition process. 

69 A t ranscript of the January 28, 2015, meeting is available ADAMS Accession No. ML15044A459. 

70 A t ransq-ipt of the July 15, 2015, meeting is available at ADAMS Accession No. MLI 5216A047. 
71 Submitted July 27, 2015; ADAMS Accession No. ML15251A0S0. 
72 Petition rejection issued September 9, 2015; ADAMS Accession No. ML] 5251A023. Response to 

39 questions issued November 6, 2015; ADAMS Accession No. ML15287A257. 
73 Enforcement Petition Process brochure dated March 2019; ADAMS Accession No. ML19070A037. 

49 See note 41 

5~ See Note 19 
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74 Based on the team's review, the newly modified process would have been unlikely to result in 
material change in the outcomes. As a result, the team focused on how the current process could 
be improved to address the concerns identified by OIG Event Inquiry (see note 27). 

75 Management Directive 8.11, "Review Process for 10 CFR 2.206 Petitions," issued March 1, 2019; 
ADAMS Accession No. ML18296A04,3. 

70 "Desktop Guide: Review Process for 'LO CFR 2.206 Petitions," effective March 1, 20'19; ADAMS 
Accession No. MI.l8176Al47 

77 Unsttppurtetl assertions, general uppusitlun tu nudear puw~r, t he ident.ificatiun ufsafety Issues 
without seeking enforcement action fall outside the 10 CPR 2.206 petition process. Other 
processes that coldd be triggered include allegation reviews or investigations by the NRC Office or 
Investigations or OIG. 

'" The office coordinator is selected from the NRG office responsible for regulating the,licensee (e.g., 
NRR for an operating reactor) . 

70 The PRB may include a representative from the Office of Investigations a!ld a cognizant office 
enforcement coordinator. 

00 Desktop Guide, Appendix B, Section 111.C. 

01 Desktop Guide, Appendix B, Section 111.C - 111.D. 

82 Dcslctop Guide, Appendix B, Section 111.D.l.a. 

u3 "Significant" information means that the information is s11fficiently great or important to be 
worthy of attention and that the information is real and not speculative. The information must 
also be "new" In that the NRC staff has not previously received and/or evaluated the information 
in response to the issue raised in the petition (wl1ich includes any prior resolutions oftbe issue). 
The term "significant new information" means that the information Is both significant and new. 
Desktop Guide, Appendix B, Section 111.D.Lb. 11. 1. 

H4 The PRB chairperson info1·ms the office director or d esignee of its Initial assessment. 

0• Some limited exceptions I Q the public meeting requirement may apply. See Management 
Directive 3,5, "Attendance att;lRC Staff-Sponsored Meetings," issued December 4, 2019; ADAMS 
Accession No. Ml.19350AM J 

86 Desktop Glflde, Appendix 8, Section 111.H.3. 

87 A Director's Dei;ision is the official agency response to a 2.206 petition that is accepted for 
rc,vJew. The Director's Decision may grant, partially grant, or deny the acrion requested by the 
petitioner. In most cases, the staff prepares a proposed Director's Decision, which is transmitted 
to the._pctit oner and licensee for comment. After receiving any comments, the sta ff dispositions 
the comments a nd revises the Director's Decision as appropriate. The director's decision is then 
iss ued and a notice of issuance is subsequently published in the Federal Register. Desktop Guide, 
Appendix B, Section V. 

88 Desktop Guide, App. B, p.2. The Commission will not entertain a request for revie-w of the office 
director's decision. id. 

89 See note 67. 10 CFR 2.206 Petition Review Board, RE: Indian Point Nuclear Generating Unit, 
Docket No. 50-247, Transcript, (July 15,205), p. 14, 16. 
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9 1 See note 
92 A security-related summary of this analysis is available to the NRC staff at ADAMS Accession 

No. ML15078A067. Images of portions of the analysis are included in this report as Figure 11 and 
Figure 12. 

93 Information provided by the petitioner on these meetings is available to the NRC staff atj\DAMS 
Accession No. Ml.15259A047. 

~• Volume 8, Licensee Oversight P1•ograms Review Process for 10 CFR 2.206 Petitions. Handbook 
8.11 Part 11, p. 9. Similar criteria for rejecting a petition continue to appear in the cur,rent 
guidance for evaluating 10 CFR 2.206 petitions. 

05 Issued March 18, 2020; available to the N RC staff at ADAMS Accessiory No. ML20066J085. 

"' Training slides are available to the NRC staff at ADAMS Accession No. ML20070M965. 

?7 NRR•COM-106, issued November 20, 2015; ADAMS Accession No. Ml,l5219A174. 

"" In the case of the 1 O CFR 50.59 inspecLion for h1d1Jn Point, tl1e ir1spcctor recalled the analyst 
taking a couple of months to respond. This level bf effurt probably warranted a Task Interface 
Agreement. 

•• Desktop Guide on 2.206, Appendix B, p, 8, 

rno The petition manager ''[b]riefs the petition rev\ew board on the petitioner's request(s), aoy 
background information, the need for an indepelldent technical review, and a proposed plan for 
resolution, including t.arget co(l1pletion da te's." Volume 8, Licensee Oversight Programs Review 
Process for 10 Cl'R 2.206 Petitions Handbook 8.11 Part I, p. 4. 

1u1 Filing <lated June 15, ;!012; ADAMS Accession Nu. ML12J 67A524·. 
1112 Copies of the ALOHA runs and haad calculations were returned to the technical reviewer duriag 

the team's review. 

iu3 St.aff Responses to f>~blic Comments on Regulatory Guide l.91, Revision 2, issued April 26, 2013; 
ADAMS l\ccessio11 No. Ml.I 217DA987. 

1114 See note 

1115 Given the sbornimeframe for the team's activities, the team decided not to review any NRC staff 
who were involved with these issues but had subsequently retired. OIG interviewed some of these 
indivi~als, including the licensing project manager referenced as "NRC's primary communicator 
with PERC." 

JI'~ The team observes that the AIM pipeline does not cross Indian Point property. See Figure 4 for 
an overview of the AIM pipeline in yellow. 

1117 Management Directive 5.1, issued April 5, 1993; ADAMS Accession No. MLU4 l77Q442. 
108 to CFR 5 l.29(a)(7); htnJs,//www.nrc,goy/readin~-rm/doc-coBectiaos/cfr/part051 /partOS l• 

Q029html. 
• 0 10 CFR 2.206 Petition Review Board, RE: Indian Point Nuclear Generating Unit, Docket No. 50-

247, Transcript, LJuly 15, 205), p. 23. For a comparison of the ALOHA calculations with the 
analysis performed by Sandia as part of this team's activi ties, refer to Section 2 and Error! 
Reference source not found .. 
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1'' '1 73 FR 55546, published September 25, 2008; 
lltW;.L /wwwJcderalcegistcr,gov/documcnts /2008 /09 ill /Ea-2 252 8 /notjce-of-avaHability-of• 
mernorandum-ot-understandin~-between-us-army-corps-of-cn~ioeers-and-us 

110 Effective in Apri l 2018; https://www.whi1ehouse.g-0v/wp-cuntent/ uploads/2018/04/ MOU-0 11c­
Fcderal-Dt:cisio11-m- l 8- l J-Part-2-1 .pdf. The NRC is not a party to this memorandum of 
understanding but is addressing certain aspects of the referenced Executive Order in its 
environmental review practices, as appropriate. 
111 See note 19. 

11 ' See note 23. 

113 See 11otc 15. 
1

" See note 92. 
115 Zalosh, R.G., SFPE Handbook of Pire Protection Engineering, 2nd Edition, "Explos ion Protection," 

Society of Fire Protection Engineers (SFPE), Boston MA. June 1995. 

1 16 See note 12. 

117 See note 26. 

118 The meeting summary conclusion is: "Based on its review, the NRC came to the same conclusion 
that Entergy did in its 50.59 submission. Therefore, ('!RC finds Et1tergy's 50.59 submission 
acceptable and has determined lhat no prior approval from the NRC is needed." 

119 The November 2014 NRC inspection report concludes that ''Entergy's conclusions involving the 
potential ruptur€ of the proposed pipeline near [Indian Point] poses no threat to safe operation 
of the plant or safe shutdown of the plant, are reasonable and acceptable, and are also 
comparable with the staffs conclusions" (emphasis added), Other NRC documents, including the 
response to the petitioner's 39 questions in November 2015 (see note 72), did include looser uses 
of "safe operation.'' 

120 10 CFR 50.2: "Safety-related strucl:ures, systems and components means those structures, systems 
and components t hat are tclicd upon to re ma in Functiona l during and following design bas is 
events to assure: (l J The lnteg,;ty of the reactor coolant pressure boundary[;] (2) The capability 
to shu t 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 com11arable to the applicable guideline exposures set forth in § S0.34(a)(l) or§ 100.11 
of this chapter, as.applicable." https://www.nrc.gov/reading-rm/doc­
~t~/partOS0-0002.htm) 

rn he reference to "important to safety" SSCs in Regulatory Guide 1.91 complicates matters 
some hat. fljhe guide's intent is not clear for this reference. The NRC does not define important to 
safety in its requirements, other than in the general statement in the introduction to 10 CFR Part 
50, Appendix A, "General Design Criteria": "structures, systems, and components that provide 
reasonable assurance that the facility can be operated without undue risk to the health and safety 
of the public."12 1 There has been significant discussion of this definition and how it differs from (is 
broader than) the definition of"safety-related" over the decades since this regulation was issued 
(after the construction permits were issued for Indian Point Units 2 and 3). Licensees have taken 
individual approaches to defining important-to-safety SSCs for their facilities. In its 2015 final 
10 CFR 50.59 evaluation, Entergy listed "important to safety" equipment or structures that could 
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be affected by pipeline ruptures: the switchyard, diesel fuel tank, meteorological tower, and 
emergency operations facility. The team d id not question Entergy's classification of these as 
"important to safety," but the team did not follow up on whether Entergy treats all of these as 
such (e.g., analyzing them against dynamic effects under General Design Criterion 4) or is 
required to depending on the Indian Point licensing basis. The team agrees, however, with 
Entergy's conclusion that loss of these, while not ideal, is either analyzed (in the case of the 
switchyard, which would cause a loss of offsite power) or could be mitigated by backups (the 
diesel fuel tank has a tanker truck backup, and the meteorological tower and emergency 
operations facility that both have backup facilities). These SSCs could be analyzed fo · missile 
impacts, but since they were already considered lost because of overpressure or heat flux, that 
does not seem necessary. 

122 For example, tornadoes at Indian Point Unit 2 were not evaluated in detail at initial licensing, but 
were considered in the hearings discussed in Sectio11 A.4 of Appendix A to this repolt. The 
Commission determined that only a wind evaluation of certain equipment and structures was 
needed. 

113 ADAMS Accession No. ML20086L280. 
124 ADAMS Accession No. ML20086L161 
125 Not yet publicly available at the time this report was finish~Q; available to the NRC staff at 

/\DAMS Accession No. ML20090B533. 

""Not yet publicly available at the time this repor( was finished; available to the N RC staff at 
ADAMS Accession No. ML20084M363. 

127 Not yet publicly available at the time this report was finished; available to the NRCslaffat 
ADAMS Accession No. ML20087M278. 

tiu Not yet publicly available at \he time this report was finished; available to the N HC staff a t 
ADAMS Accession No. ML20071F~06. 

J2" Datetl June 22, 2018; ADAMS Accession No. ML18176A367. 

i,n Dated November 30, 2015; ADAMS Accession No. Ml, l5258A242. 

m The "amended ;.i nd substituted application" submitted on December 5, 1960, is the likely source 
of this map. It is available to the NRC staff at ADAMS Accession No. ML110690359. Exhibit H-13 ls 
separately avai(ablo at ADAMS Accession No. ML093220861. 

132 Available to the NRG staff at ADAMS Accession No. MLl 10590360. 

i:n Issued February 21, 1962; available to tbe NRC staff at ADAMS Accession No, MLl 11510462. 

134 DPR-5 issued on March 26, 1962; available to the NRC staff at ADAMS Accession 
No. ML100330629. 

135 By 196t,';his paragraph had been revised to include "as amended" at the end. (ADAMS Accession 
No. ML110480269 shows the updated paragraph.) Later, the proposed technical specifications for 
the full-term operating license were even more explicit: "The transmission and distribution of 
natural gas shall be through the use of facilities located as described in U.S. Atomic Energy 
Commission Docket No. 50-3, Exhibit H-14." (ADAMS Accession No. ML100601013) 

136 Additional context for this paragraph can be found in the transcript of the Commission hearing 
(hearing held January 3, 1962; available to the NRC staff at ADAMS Accession No. ML100082152). 
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Dr. Bryan of the AEC Division of Licensing and Regulation was asked about changes the applicant 
made regarding activities on the site. He stated that "[i]n the application, the only description of 
activities connected with the use of handling of natural gas had to do with the transmission of 
natural gas through a line which traverses the site. We have not had any, we have not had 
presented to us any evaluation of the hazards that might be involved in utilization, in any further 
utilization of such facilities than that described in the application." The focus of the discussion 
appears to be on the potential hazards of"distribution and utilization" of natural gas onsite (e.g., 
if the licensee wanted to use the natural g.as to supply a power plant onsite), not the tr nsmission 
pipeline itself that the AEC staff was aware of and on which it was making its findings. 

Also, the AEC staff sent a brief on, that provided input for the licensing order (dated February 5, 
1962; available to the NRC staff at ADAMS Accession No. MLl 11510466). In this brief, the staff 
noted that it had proposed an amendment to technical specifications Section A.3 "in order to 
assure that any expansioa of such activities [related to natural gas], not presently iri the 
application will be subject to Commission review u11dcr the change Pt'occd.utc s«1t forth" in the 
license. This change procedure was similar to 10 CFR 50.59, "Changes, tests, and experiments," 
wl1ich did t10t become effective until July l 962 (27 ER 5491). It enabled the licensee to make 
certain changes tu the Hazards Summary Report (analollous to the FSAR} if they did not involve 
an unrevlewed safety qucstion- i.e., if the probability of occurrence of an analyzed accident did 
not increase, if the consequences of an analyzed accident did not increase, and if the cbange did 
not create a cred•.ble probability of a different type orruclear accident than those analyzed. If the 
change would affect the technical specifications (Appendix A of the license) then AEC approval 
would be needed. 

137 Later changed to a minimum of 14-00 feet "from the reactor fodlity to the nearest land boundary 
of the exclusion area." ADAMS Accession Nt>. MLOl J 2500379. 

1:1" Dated October 2 3, 1964; availiib1c to the N RC staff at ADAMS Accession No. MLl 10590225. 

i;rn Available to the NRC staff at\ADAMS Accession No. ML110490188. 

1~0 Dated November 10, J..969; available-to the NRC staff at ADAMS Accession No. M1100-080840, 

111 Tho General Design CritQrla now appear as Appendix A to 10 CFR Part 50 and arc part of the 
application requirements fon·eactor 'licenses. At the time, they existed as a proposed rule (ll..E.B 
ill2.ll). 

" 2 Available to the NRC staff at ADAMS Accession No. ML! 11370488. 

" ~ A 1979 petition from the Union of Concerned Scientists resulted in NRC action that effectively (if 
nolformally) .revoked the Unit 1 operating license. Section A.3 has more infurmatioll on this 
petition. 

144 Sub itteev>ecember 16, 1965; ADAMS Accession No. ML093520917 (t ransmittal letter; PSAR 
chapters are in separate documents). 

145 ADAMS Accession No. ML102460284 
146 ADAMS Accession No. ML073240146. The second page of this document notes that it reflects the 

October 1968 submittal through Supplement 15 in November 1970, with certain sensitive 
information redacted. 

147 ADAMS Accession No. ML072260449 
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148 Submitted April 26, 1967; ADAMS Accession No. ML100250264 (transmittal letter; PSAR 
chapters arc in separate documents) 

1·1~ ADAMS Accession No. MLOY3480188 

i,o Submitted Al,\gust 30, J 968; ADAMS Accession No. M1~Ql!li. The evaluation begins on 
p.253 of the file : ltem 7 of Supplement 1 to the Indian Point Unit 3 PSAR. The PSA.R is part of the 
appl ication to the AEC for a construction permit. 

m ADAMS Accession No. ML.100261033 

' 52 This quotation is from Amendment 13 to the FSAR, submitted December 4, 1970, available to the 
NRC staff at ADAMS Accession No. ML093480359. 

153 ADAMS Accession No. ML072260465 

154 ADAMS Accession No. ML031080517 

155 The FSAR was submitted on July 22, 1982. It is not publicly avai able but is available 
electronically to NRC staff; Chapter 2 is ADAMS Accession No. ML:100350907. 

156 The FSAR was submitted in July 20, 1984. It is not publicly available !iut is available 
electronically to NRC staff; Chapter 2 is ADAMS Accession No. ADAMS Accession No. 
ML100431991 

157 The October 20, 2008, transmittal letter is publicly available at-ADAMS Accession No. 
M L083390108. The FSAR is not publicly available but is a~ailable electronically to NRC staff. 
(Chapter 2 is ADAMS Accession No. ML083390226 and the Chapter 2 figures are ADAMS 
Accession No. ML083390227.) 

158 The October 6, 2010, transmittal lett( r isJ>ublicly available at ADAMS Accession No. 
ML11280A140. The FSAR is not publicly availab)e but is available electronically to NRC staff. 
(Chapter 2 is ADAMS Accessic;i,r:! No. ML1.1280A1.35 and the Chapter 2 figures are ADAMS 
Accession No. ML11280A136J 

159 The July 14, 1982, transmittal letter-is publicly available at ADAMS Accession No. ML093380878. 
The FSAR is not publicly available but is available electronically to NRC staff. (Chapter 2 is ADAMS 
Accession No. MI.J2005SA765,) 

160 The October 13, 2009, tranl ittal letter is publicly available at ADAMS Accession No. 
M L093430690. The SARis not publicly available but is available electronically to NRC staff. 
(Chapter 2 is ADAMS ~ccession No. ML093430729 and the Chapter 2 figures are ADAMS 
Accession N . ML093430731.) 

161 FSAR Refer~ : IP-[RPT]-08-00032, "Consequences of Fire and Explosion Following the 
Release of Natural Gas from Pipelines Adjacent to Indian Point", by David Allen, Risk Research 
Group, Aug st 2008. 

162 The FSAR was submitted on October 1, 2015. It is not publicly available but is available 
electronically to NRC staff. (Chapter 2 is ADAMS Accession No. ML15293A108 and the Chapter 2 
figures are ADAMS Accession No. ML15293A109.) 

163 issued February 11, 1980; available to the NRC staff (without enclosures) at ADAMS Accession 
No. ML100290756. 

164 issued May 30, 1980; available to the NRC staff at ADAMS Accession No. ML100150748. 
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165 The task force issued its results as NUREG-0715, "Task Force Report on Interim Operation of 
Indian Point," in August 1980 (available to the NRC staff at ADAMS Accession No. MLl 9344F216), 
concluding that was the overall risk of the Indian Point reactors was about the same as the typical 
reactor on a typical site. The task force report does not mention the natural gas pipelines. This 
report supported a Commission decision that the units could continue to operate during the 
adjudicatory proceeding, but the Commission noted tha t it would not "turn a decision on interim 
operation into a final decision on the long-term acceptability [o~ the Indian Point site." 

166 Dated January 8, 1981, and September 18, 1981; available to the NRC staff at ADAMS A cession 
Nos. MLl 9340E920 and ML20039A702, respectively. 

167 Available to the NRC staff at ADAMS Accession No. ML20081A330. 

168 CLl-85-06, issued May 7, 1985; legacy ADAMS Accession No. 8505090592 (not available 
electronically to the NRC staff) 

169 ADAMS Accession No. ML003778131 

170 Submitted March 5, 1982; ADAMS package Accession No. ML093430 90 

171 ADAMS Accession No. ML102520202 (part of package referencei in ote 170) 

172 United Engineers and Constructors was the principal i ubcontractor to Westingh ouse as the 
ar chitect-engineer of Indian Point. 

173 Submitted August 25, 1982; ava ilable to the NRC staff at ADAMS Accession No. ML100200464. 
(This version is marked as a draft.) 

174 NUREG/CR-2934, "Review and Evaluation of the'1ndian Point Probabilistic Safety Study," dated 
December 1982. ADAMS Accession No. ML091540534. 

175 Dr. Budnitz was an expert in the area of probabilistic risk assessment. He had served for two 
years as the director of the N RC Office of Nuc,lear Regulatory Research. Among other activities as 
an independent consultant, Q'_e was part of an independent advisory body to the NRC that 
reviewed the pioneeringWA~H-1400 Reactor Safety Study to describe how risk assessment 
methodology could be used in the NRC review process. 

176 Written testimo~y submitted January 24, 1983; available to the NRC staff at ADAMS Accession 
Nos. ML20070N19\ l~aring held February 10, 1983; transcript available to the NRC staff at 
ADAMS Accession No. ML20064N013. 

177 During the hearing, Dr. Budnitz was asked ifhe was aware that there was a 13.8 kilovolt 
underground cable from the Buchanan substation to the plant that was extrinsic t o those power 
sources; he said he was not. Presumably this line was perceived by the Board as a backup to the 
6'terhead t~ nsmission lines. 

178 ADAMS Accession No. ML051400209 

179 ADAMS Accession No. ML093430606 

160 Only an internal input to the safety evaluation was readily available to the team (ADAMS 
Accession No. ML093450337). The transmittal file for the final safety evaluation (available to the 
NRC staff at ADAMS Accession No. ML093430874) did not include an enclosure. 

161 For example, the following guidance documents issued afte r the initial licensing of the Indian 
Point units address natural gas pipelines in various ways. Regulatory Guide 1.70 on format and 
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Review Plan, issued for the first time in 1975 (ADAMS Accession No. ML081510817). Sections 
2.2.1 and 2.2.2 of the Standard Review Plan noted that "(t)he problems of pipeline rupture and 
other flammable gas releases are reviewed on an individual case basis by evaluat ing analyses 
provided by the applicant, and may also involve independently checking the gas cloud size and 
TNT equivalency derived by the applicant." The AEC provided related guidance to appl"cants and 
licensees in Regulatory Guide 1.91, "Evaluation of Explosions Postulated To Occu on 
Transportation Routes Near Nuclear Power Plant Sites," issued in January 1975 (ADAMS 
Accession No. M L.12298A 133). The lntroducLion of the 1975 edition was clear tha t it was focused 
on materials carried over transportation r outes "not including gases." TJie NRC revised the 
guidance tn FcbniaJ)' 1978 (ADAMS Accession No. M L00384028G) lo be even more clear about its 
scope: "This guide is limited to solid explosives and hydrocarbons liquified under pressure and is 
not applicable to cryogenically liquified hydrocarbons, e.g., LNG. It considers the effects of 
airblasts on highway, rail, and water routes but excludes pipelines and fixed facilities.'' This 
Revision l does not reference gases at al l. Not until 201 I did the NRC issue draft guidance 
(DG-1270) that addressed pipeline explosions specifically (ADAMS Accession No. ML110390554). 
This guidance was finalized in 2013 as Revision 2 to 'Regulatory Guide 1.91 (ADAMS Accession 
No. ML12170A980). 

" 12 Generic Letter 88-20, Supplement 4, "lmlividual Plant Examination of External Events (IPEEE) 
for Severe Accident Vulnerabilities - lOCFR 50.54(f)," dated ]Line 28, 1991. 
M t1,1s; t lwww ,nrc,goy/rcadt11g-rm tdwcoll"t1i<1os /gen-comm /gen •letters I 1988 / gl A B020s4.html 

rnJ SECY-90-343, "Status of the Staff Program to Determine How the Lessons Learned from the 
Systematic Evaluation Program Have Been Factored into the Licensing Bases of Operating Plants," 
dl'lted October 4, 1.990. Av,ajlable to-the NRC staff at ADAMS Accession No. MLl 9324H923. 

'"4 SubmiLted December 6, 19\15; ADAMS Accession No. MLl 1227A 100. 

1~s The team reviewed 10 CF({ 50.59 annual reports from 1980 through 1997 for Indian Point 
Units 2 and 3 anti could not nod .i disposi\ion ufthis change with respect to docketed 
correspondence for Units 1 and 3 (see notes and ). 

mo Memo dated May 14, l 999; ADAMS Accession No. ML090130608. 

"17 Submitted September 26, l 997; ADAMS Accession No. MLl 1227 A I 02. 

18" Memo dated December 15, 2000; available to the NRC staff at ADAMS package Accession No. 
ML003780825. 

169 Letters dated April 23, 2008, and September 30, 2008, are not in ADAMS but were made 
available to the team. The September letter included a security-related enclosure dated August 
14, 2008, that is available to the NRC staff at ADAMS Accession No. Ml.103140627. This is the 
same analysis that was referenced in the 2009 revision to the Indian Point Unit 3 FSAR (see 
Section O of this report). 

1''0 Letter dated October 15, 2015, is not in ADAMS but was made available to the team. The 
referenced "2015 Report" was not available to the team but was discussed in detail in the 

~!M6!JftlfmtMlfElt9 lirlalysis reports (reactor license applications) was not issued until 1972 
(ADAMS Accession No. ML13350A353). This document standardized the format of applications 
submitted after that time. Section 2.2.3 of Regulatory Guide 1.70, Revision 0, states "(i]flarge 
natural gas pipelines cross, or pass close to the n)lclear plant, explosions from this source should 
be evaluated." The NRC staffs review of later abblications was conducted under the Standard 



191 For example, Entergy states that the metal siding an the Unit 3 fuel storage building could be 
da maged by the beat flux, but the building has been evaluated for the effects of siding damage and 
fires, and the reinforced concrete spent fuel pool would not be affected. 

192 Memo dated April 25, 2003; ADAMS Accession No. ML11223A040. The non-public enclosure is 
available to the J\'RC staff at ADAMS Accession No. ML031210213. 

1~3 See Note 51. 

194 Submitted October 25, 2010; ADAMS Accession N<,. Ml,)03020293 The non-public'version is 
available LU the l'\RC staff al ADAMS Accession Nu. ML102990527. 

105 An in ternal memo dated March 23, 2011, referencing these reviews is publicly availablt! at 
ADAMS Accession No. ML! I 223A04 l. Detailed Infor mation is available to the NRC staff at ADAMS 
Accession Nos. ML110750113 (March 23, 2011, memo) and ML110700162 (March 7, 2011, input 
memo), as well as in a safeguards report that the team reviewed. 

196 Letter dated March 31, 2011; ADAMS Accession No. Ml,11089ll309 

197 UFSAR Section 16.2; ADAMS Accession No. ML17299J\229 
198 From PHMSA Gas Distribution Incident [)ata - ]am1ary 2010 to present (ZIP); 

htt1, s: //www.phmsa.do t. eov Ida ta -anct-s1,atisti~s Lni oel ib ~ tq istdb u tio o ·trn n sm is~ io, 1-~allwrlne­
l o i.:-ao d-Ji quid-accident-and-incident-data 

199 " Potential impact rndlus" is defined in DOT regulations at49-CFR 192.903 as the radius ofa 
circle within which the potential failure of a pipeline coulcl have significant impact on people or 
property. PIR is determined by the formula r = 0.69• lsquare root of (p*d 2)) , where "r" is the 
radius of a circular area in feet surrounaing the1mint of failure, "p" is the maximu m allowable 
operating pressur e (MAOP) in t he pipeline segment in pounds per square inch an.cl "d" is the 
nominal diameter of the pipeline in inches. The 0.69 constant is t he applicable value for natural 
gas. 

120 



From: 
To: 
Subject: 
Date: 
Attachments: 

Dennis Suzanne 
Mohmand Jamal Ahmed 
RE: RE: RE: [EXTERNAL] Comments/Clarifications on Draft Report 
Tuesday, March 31, 2020 11:24:00 AM 

Jmaoeoo1 one 

Great; thank you! 

From: Mohmand, Jamal Ahmed <jamo~ ma@sandia.gov> 

Sent: Tuesday, March 31, 2020 11:23 AM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Subject: [External_Sender) RE: RE : [EXTERNAL) Comments/Clarifications on Draft Report 

Yup I understand now and I do agree with those values for the NRC report. 

Jamal 

From: Dennis, Suzanne <Suzanne Denn s@nrc.gov> 

Se nt: Tuesday, March 31, 2020 9:20 AM 

To: Mohmand, Jamal Ahmed <jamohmw@sandia,gov> 

Subject: RE: RE : [EXTERNAL] Comments/Clarifications on Draft Report 

Hey Jamal, 

I added it to t he main body of t he report, wh ich you haven't seen yet. I just wanted t o get your ve rificat ion 

on those numbers. 

Those va lues in the table should remain for sure. 

Is that more clea r? 

Suzanne 

From: Mohmand, Jamal Ahmed <jamotma@sand1a gov> 

Sent: Tuesday, March 31, 2020 11:11 AM 

To: Denn is, Suzanne <Suzanne.Den□ 1s@nrc gov> 

Subject: [External_Sender] RE: [EXTERNAL) Comments/Clarifications on Draft Report 

Hi Suzanne, 

I'm not seeing where I discuss a heat flux at roughly 2320 feet. There Is a short discussion about a heat fl ux 

of 44 kW/m2 at 1580 feet (SOCA fence) at the bounding mass flow rat e. 

The table does reflect that at 2320 feet (rough ly 700 meters) that the heat flux would be 11 kW /m2 at the 

Nominal flow rate and 21 kW/m2 at the bounding flow rate. This is a slight correction to what was sent to 

the team previously, only at this distance. Shou ld these value remair, or be removed from the Appendix 

a I together? 



Table A-1: Incident Radiation at Various Distances and Mass Flow Rates 

Case 

Sample 

Nominal 

Bounding 

Thanks, 

Jamal 

Distance 
(m) 

482 
700 

500 

1000 
1500 
482 

500 
700 

1000 
1500 
482 

500 
700 

1000 

1500 

l\lass 
Radiated 

Flow 
P ower 

Ra1e 
(kW) 

(kg/s) 

NtA NIA 
N,A NIA 

1700 4.09E--07 

1940 4.57E--07 

4000 9.61£--07 

From: Dennis, Suzanne <Suzanne.Denn s@nrc gov> 

Sent: Monday, March 30, 2020 7:07 PM 

Fire Incident 
Diameter Transmissnity Radl1uion 

(m) (kW/,m.!l.2) •• 

NfA XIA Y./A 

NA Y,,A Y./A 

0.7 19.6 
295 0.63 4.6 

0.57 2.0 

0.7 23 .6 
0.7 22 .l 

312 0.65 U 109 
0.63 5.3 

0.57 2.2 

0.7 44.1 

0.7 41.5 

452 0.65 ~~l ~ 

0.63 10. 7 

0.57 4 .4 

To: Luketa, Anay <aluketa@sandja gov>; Mohmand, Jamal Ahmed <jamohma@sandia f.;Ov>; LaFleu r, Chris 

<aclafle@sandia gov> 

Cc: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Subject: [EXTERNAL] Comments/Clarifications on Draft Report 

Hi SNL t eam, 

Thanks again for all of you r help on th is! We are so glad to have your expertise! 

On report 

• Page 3: "ALOHA is not capable of modeling ... congestion" I thought this was an option? Is it not? 

Please clarify. 

• Page 3 st ates that ALOHA is not appropriat e for t his kind of application. Can you add a quick 

description on when ALOHA is appropriate, if at all (like for very bounding applications)? 

• Page 4 st ates "yields as high as 50% have been recorded," can you add a reference there? 

• Under "duration of release on page 5," Fi rst sentence needs edit : "The amount of mass used in 

equation 1 will determine by the duration ... :" 

• Last sentence, second para, page 6 needs ed it: "if it behaves as a dense gas which will greatly extent 

the time" 

• Figure 9 : please split into separate figures and note minute represented 

• Add foot measurements to Append ix A 

• A quest ion I forgot to ask today (or can't remember the question if I did): Do you have an idea of 



overpressure if ignit ion occurred with in 1-minute after rupture? 

• If pipe rupture is occu rring in a crater, does that change the results? When we talked to acc ident 

experts at PHMSA today, they sa id that typ ica lly the super-critica l, high mass flow would be expected 

before the pipe exploded to the surface, but once it pushed th rough the dirt, it woul d become 

buoyant. 

• Also, our discussion with t he PHMSA experts reminded me that we should probably state 

somewhere that you r boundary condi tion calculation assumed the equ ivalent of an above-ground 

break, correct? 

• Explosions away from the rupture si te or blast impacts at a longer distance than the heat-affected 

area have not been seen by the PHMSA accident experts, either in accidents or from cont rol led 

blowoff va lves (wh ich would not have the t urbulent effects of two pipe segments facing each other) -

anything that could explain why th is phenomenon has not been seen in real life? *Steve is going to 

try and set-up a phone ca ll with the invest igator that looked at the Florida rupture to talk about the 

cloud.* 

• Jamal - t he report currently states: "closest safety-re la ted structure [2320 ft] wou ld be 11 kW/m 2 for 

a mass fl ow ra te of 1940 kg/s. For a bounding fl ow ra te of 4000 kg/s, the heat flux wou ld be 

21 kW/m 2." Can you verify but not add to report . 

Let me know if you have any questions about any of these. 

We got Steve a copy of t he report ton ight (he was having trou ble accessing BOX), so we might need to 

meet-up tomorrow if he has any questions. We're hoping to have the draft copy of the whole report to you 

all by tomorrow. I know it wil l be a tight t urnaround to review (for me too l). 

Thanks again, 

Suzanne 

Suzanne Dennis 

Office of Research 

U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Thank you! 

Dennis, Suzanne 
Mohmand Jamal Ahmed 
RE: RE: RE: [EXTERNAL) Bio 
Monday, March 30, 2020 10:09:00 AM 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Monday, March 30, 2020 10:06 AM 

To: Dennis, Suzanne <Suzanne.Dennls@nrc.gov> 

Subject: [External_Sender] RE: RE: [EXTERNAL] Bio 

Member of the Technical Staff 

From: Dennis, Suzanne <Suzanne.Den□1s@nrc.gov> 
Sent: Monday, March 30, 2020 7:49 AM 

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 
Subject: RE: RE: [EXTERNAL] Bio 

What's your officia I title? 

From: Mohmand, Jamal Ahmed <jamohma@sandia gov> 
Sent: Friday, March 27, 2020 3:57 PM 

To: Dennis, Suzanne <Suzanne Dennjs@nrc gov> 
Subject: [Externa l_Sender] RE:. [EXTEqNAL] Bio 

Mr. Mohmand graduated from Texas A&M University with a Bachelor of Science in Radiological 

Health Engineering in 2017. Mr. Mohmand has severa l years of experience of building Fire PRA 

models. In particular Plant Partitioning, Ignition Frequency, Fire Scenario Selection, Quantification, 

Uncerta inty Analysis, and model integration. Mr. Mohmand has helped build and maintain several 

FPRA models at plants across the country. Mr. Mohmand has participated in peer reviews, plant 

walkdowns, significance determination process responses, and requests for addit ional information in 

regards nuclear probabilistic risk models. 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne Dennis@nrc,gov> 
Sent: Friday, March 27, 2020 1:37 PM 

To: Mohmand, Jamal Ahmed <Jamohma@sandia,gov> 
Subject: [EXTERNAL] Bio 

Hey Jamal, 

Can you send me a quick (one paragraph-ish) bio that we can include in the report? 



Than ks! 
Suzanne 

Suzanne Dennis 

Office of Research 

U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Dennis Suzanne 
"luketa. Anay"; ''Sanborn. Scott Edward"; Mohmand. Jamal Ahmed: "Lafleur. Chris" 
FYI : Coming Soon - Dralt Report 
Monday, Marci, 30, 2020 9:20 :00 AM 

FYI, we are working on our report draft. We hope to have it up on the BOX site for you and PHMSA 

to review within t he next day. We'll be asking for your ed its/comments with in a day or t wo of that 

time, so we can get our report to our Executive Director for Operat ions this week. 

Than ks again for al l of your help! 

Talk to you soon, 

Suzan ne 



From: 
To: 

Subject: 

Date: 

All, 

Sanborn Scan Edward 
Dennis Suzanne: IP Exoeo Eyal Team: Nanney sieve /PHMSA) : Luketa Aoay: Mohmand ,Jamal Ahmed: 
Lafleur Chris: Glover Austin Michael: Skeen David; Clark Theresa 
[External_Sender] RE: [EXTERNAL] IP Expert Full Team Meeting 

Thursday, March 26, 2020 3:08:02 PM 

SN L's draft memo documenting the independent evaluation has been uploaded to the BOX site. 

Thanks, 

Scott 

-----Original Appointment-----

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Thursday, March 26, 2020 12:17 PM 

To: IP Expert Eval Team; Nanney, Steve (PHMSA); Sanborn, Scott Edward; Luketa, Anay; Mohmand, 

Jamal Ahmed; LaFleur, Chris; Glover, Austin M ichael; Skeen, David; Clark, Theresa 

Subject: [EXTERNAL] IP Expert Full Team Meeting 

When: Monday, March 30, 2020 2:00 PM-3:00 PM (UTC-05:00) Eastern Time (US & Canada). 

Where: Skype Meeting 

Hi all, 

We wanted to get t he whole team together (including SNL and PHMSA) to go over Sandia's 

independent evaluation, so we can make sure we have a common understanding before we f inish 

writ ing up our draft report. 

Let me know if t his time doesn't work for you. 

Thanks so much! 

Suzanne 

Join Skype Meeting 
Trouble Joining? Try Skype Web App 

Join by phone 

~ 
301-415-0333L__jt (HQ) English (Unite::J States) 

Conference ID 



1. Use the f irst li nk if you are an NRC user 

2. Use the second link if you are not an NRC user 

3. Users who dial -in only via phone wil l not be able to join t he meeting until another attendee has 

joined by completing step 1 above. 

4. If using Skype over Citrix (which is not as optimal a service as VPN), choose t he 3rd option " Don' t 

join audio" and dial into the meeting from a phone. You wil l be able to see the video presentation 

over t he Skype and aud io via the phone. 



From: 
To: 
Cc: 
Subject: 
Date: 

Scott, 

Pe□ols, Suzanne 
"Sanborn. Scott Edward" 
Luketa Anav: Mohmand. Jamal Ahmed 
RE: RE: [EXTERNAL] Phone call Monday 
Thursday, March 26, 2020 1:57:00 PM 

That shou ld be good! If you just want to throw it up on the BOX site, that's secure and t her. Steve 

can access it too. 

Thanks! 

Suzanne 

From: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Sent: Thursday, March 26, 2020 1:02 PM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Cc: Luketa, Anay <a luketa@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Subject: [External_Sender] RE: [EXTERNAL) Phone Cal l Monday 

Hi Suzanne, 

We wil l be ready to send a draft over this afternoon. Can we send the draft (it is OUO) and then have 

the discussion with PHMSA on Monday? 

Thanks, 

Scott 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Thursday, March 26, 2020 10:51 AM 

To: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Cc: Luketa, Anay <aluketa@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Subject: [EXTERNAL) Phone Ca ll Monday 

Hi Scott, 

Are you all available for a phone call on Monday with our PH MSA team member? We were thinking 

t hat before you al l sent over t he report, we could al l meet together as team to make sure t hat 

everyone has t he opportunity for questions, etc. I understand that t his wou ld push back when you 

al l send t he report, but I amok wit h that 

Thanks! 

Suzanne 

Suzanne Dennis 
Office of Research 



U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

Dennis. Suzanne 
Luketa. Aoay 
RE: RE: [EXTERNAL] Quick Call7 
Tuesday, March 24, 2020 12:59:00 PM 

Wounderful - thanks! 

From: Luketa, Anay <aluketa@sandia.gov> 

Sent: Tuesday, March 24, 2020 12:01 PM 

To: Dennis, Suzanne <Suzanne.Dennls@nrc.gov> 

Subject: [External_Sender] RE: [EXTE~NAL] Quick Ca ll? 

Hi Suzanne, 

I had connectivity issues yesterday, so sorry for the delayed response. The only information that I 

didn't get was the delay time used in ALOHA. I did work backwards to about match Rao's number 

using an 8 minute delay time. So, if he doesn't remember I'm just going to note this in the memo. -

Anay 

From: Dennis, Suzanne <Suzanne.Dennjs@nrc goV> 

Sent: Monday, March 23, 2020 1:42 PM 

To: Luketa, Anay <aluketa@sandja 1rnv> 
Subject; [EXTERNAL] Quick Call? 

Hey Anay, 

Are you ava ilable for a quick call? I just wanted to check-in after our ca ll with Rao. 

Thanks! 

Suzanne 

Suzanne Dennis 
Office of Research 
U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Date: 

pennis syzanne 
Mohmand Jamal Ahmed 
RE: RE: [EXTERNAL] FW: SNL 
Tuesday, March 24, 2020 11:15 :00 AM 

Great; thank you! 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Tuesday, March 24, 2020 11:14 AM 

To: Dennis. Suzanne <Suzanne.Dennis@'lrc.gov> 

Subject: [External_Sender] RE : [EXTERNAL) FW: SNL 

I've added the table and wr ite-up as an appendix to Anay's memo. 

Jamal 

From: Dennis, Suzanne <Suzanne Denni::,@nrc.gov> 

Sent: Tuesday, March 24, 2020 7:10 AM 

To: Mohmand, Jamal Ahmed <iamohma'1ilsand1a,gov> 

Subject: Re: [EXTERNAL) FW: SNL 

Hi Jamal, 

Yes, I think the EDGs at the 4000 kg/s is fine. 

I agree that I think the RG should include a ref erence to this report. It's very valuable! 

Suzanne 

From: Mohmand, Jamal Ahmed <lamohma@sandia ~ov> 
Sent: Monday, March 23, 2020 11:04 PM 

To: Dennis. Suzanne <Suzanne,Oco□1s@1rc iPY> 
Subject: [External_Sender] [EXTERNAL] FW: SNL 

Do you want t he EDGs also at the 4000 kg/s mass flow rate? 

Something you might want keep in m ind is that Entergy and t he NRC both ana lyzed a 12.5 kW/m"2 f ire but, 

that's not a requirement in 1.91 from what I see. 

The 12.5 is roughly half what t he nominal case is based on this NU REG. It may be beneficial to reference 

Nureg 3330 in 1.91 it seems relevant to this process and is not mentioned once. 

It provides important sit ing guidance in the process of analyzing gas pipelines. 

Maybe if the safe distance to XYZ is w ithin X feet, do an analysis similar to one done in Nu reg 3330. 

Which might quell the quest ion of are plants safe if an explosion calcu lation is wrong, or any unforeseen 

explosion occurs. I t hink if an analysis like th is was provided or discussed in this process it wou ld have stymied 

some of the issues. 

Jamal 



From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Monday, March 23, 2020 6:34 PM 

To: Mohmand, Jamal Ahmed <jamohma'a)sandia gov> 

Subject: RE: RE: RE: RE: RE: RE: RE: [EXTERNAL] FW: SNL 

I think that the bounding flow rate is ok. Given that according to t he NU REG, reinforced concrete bu ildings 

can survive for 5 hours at 50 kW/m2, I t hink it's good to show that even a MUCH higher flow rate is still ok for 

safety systems. Could you add a row at 700 meters? That's close to how far away the closest EDGs are. 

Suzanne 

From: Mohmand, Jamal Ahmed <1amohmar@sand1a.gov> 

Sent: Monday, March 23, 2020 7:12 PM 

To: Dennis. Suzanne <Suzanne Dennjs@1rc gov> 

Subject: [External_Sender] RE: RE: RE: RE: RE: RE: [EXTERNAL] FW: SNL 

Suzanne, 

I've prepared a write-up based on what we discussed today. In doing so I rea lized that the SOCA fence is on ly 

482 meters from the pipeline according to Entergy (we were looking at 1500 m) ea rlier this morning. 

I've put together t his table, using the 4000 kg/s mass flow rate as a bounding value. Which is more than what 

is described in the nu reg 2000-3200 kg/5. At 44 (SO kW/m2 ) the exposure time is 5 hours. 

Let me know if you would rather use a different bounding mass flow rat e, or use more accurate distances to 

buildings. 

Case 

Sample 

NRC 

Bound ing 

Thanks, 

Jamal 

Distance 

(m) 

482 

500 

1000 

1500 

482 

500 

1000 

1500 

482 

500 

1000 

1500 

Mass Flow Radiated 

Rate Power 

(kg/s) (kW) 

N/A N/A 

1700 4.09E+07 

1900 4.57E+07 

4000 9.61E+07 

Fire Incident 

Diameter Transmissivity Radiation 

(m) (kW/m2) 

N/A N/A N/A 

0.7 19.6 

295 0.63 4 .6 

0.57 2 

0.7 23.1 

0.7 21.6 
312 

0.63 5.2 

0.57 2.2 
0.7 '14.1 

452 
0.7 41.5 

0.63 10.6 

0.57 4.7 



From: Dennis, Suzanne <Suzanne Dennis@nrc gov> 
Sent: Monday, March 23, 2020 1:30 PM 

To: Mohmand, Jamal Ahmed <jamohma'1ilsandia,gov> 
Subject: RE: RE: RE: RE: RE: RE: [EXTERNAL] FW: SNL 

r )(6) 

From: Mohmand, Jamal Ahmed <jamohma@sandia gov> 
Sent: Monday, March 23, 2020 3:28 PM 

To: Dennis. Suzanne <Suzanne De11□1s@7rc flOY> 
Subject: [External_Sender] RE: RE: RE: RE: RE: [EXTERNAL] FW: SN L 

What's your number, I've got 30 minutes. 

From: Dennis, Suzanne <Suzanne.Denni,@nrc.gov> 
Sent: Monday, March 23, 2020 1:19 PM 

To: Mohmand, Jamal Ahmed <jamohma'1ilsandia.gov> 
Subject: RE: RE: RE: RE: RE: [EXTERNAL] FW: SNL 

Hey Jamal, 

I'm free anyt ime this afternoon. The same skype link should work, or you can give me a call . 

Suzanne 

From: Mohmand, Jamal Ahmed <jamohma@sandia gov> 
Sent: Monday, March 23, 2020 3:10 PM 

To: Dennis. Suzanne <Suzanne Den□1s@1rc gov> 
Subject: [External_Sender] RE: RE: RE: RE: [EXTERNAL] FW: SNL 

Suzanne, 

I've completed the calc, let me know when you have time to go over it. 
This was a quick/rough reproduction of the paper, I included the ca lculation from the example. 

Thanks, 
Jamal 

From: Dennis, Suzanne <Suzanne Dennls@nrc gov> 
Sent: Monday, March 23, 2020 12:07 PM 
To: Mohmand, Jamal Ahmed <jamohma'illsandja.gov> 

Subject: RE: RE: RE: RE: [EXTERNAL] FW: SNL 

Great ! Thank you! 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Monday, March 23, 2020 2:05 PM 



To: Dennis. Suzanne <Su2anne.Oennis@1rc gov> 
Subject: [External_Sender] RE: RE: RE: [EXTERNAL] FW: SNL 

I am working on re-producing the example calculation, once I do that I' ll start applying the numbers related to 

the AIM pipeline. 

From: Dennis, Suzanne <Suzanne Deoo ls@orc gov> 

Sent: Monday, March 23, 2020 11:57 AM 

To: Mohmand, Jamal Ahmed <iamohma'<llsandia.goy> 

Subject: RE: RE: RE: [EXTERNAL] FW: SNL 

Interesting I I'm looking at it and thinking about lt too ... it seems like something we shou ld be able to use. 

From: Mohmand, Jamal Ahmed <1amohma@sandia.gov> 

Sent: Monday, March 23, 2020 1:09 PM 

To: Dennis. Suzanne <Suzanne Dennis@1rc.gov> 

Subject: [External_Sender] RE: RE: [EXTERNAL] FW: SNL 

I forgot to 'llention that t he Nureg specifically discusses pipeline explosions. 

Stating that a 36 inch pipeline does not pose a sign ificant hazard at 500 feet or greater. (5/60 PDF) 

Starting on page 41 there are example calculations for a high-pressure natural gas pipeline. 

Provides a flow rate of 2000-3200 (kg/s) for a 40 inch diameter pipeline. (table 3-1 ) 

I'm trying to think or see if there is a way to adapt the method/equations used in this NU REG and apply them 

to our situation. 

Let me know what you think about that. 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne Denni,@nrc eov> 

Sent: Monday, March 23, 2020 9:07 AM 

To: Mohmand, Jamal Ahmed <jamohma'<llsandja gov> 

Subject: RE: RE: [EXTERNAL] FW: SNL 

Sure! 10:30 MDT works for me. You can give me a call (or vice versa) c-r I can set-up a quick Skype. 

Whatever works best for you! 

Suzanne 

301-415-0760 

l(b)l6) I 
From: Mohmand, Jamal Ahmed <iamohma@sandia.gov> 

Sent: Monday, March 23, 2020 11:04 AM 

To: Dennis. Suzanne <Suzanne Dennis@1rc gov> 
Subject: [External_Sender] RE: [EXTERNAL] FW: SNL 



Hi Suzanne, 

I have four,d some related information in NU REG 3330, and shared that with Scott and Anay. 
Do you have some time to go over what your concerns and we can discuss if what I found suffices? 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne Denni,@orc.gov> 
Sent: Monday, March 23, 2020 7:12 AM 

To: Sanborn, Scott Edward <sesanbo@sandia eoV> 
Cc: Luketa, Anay <aluketa@sandia.gov>; Mohmand, Jamal Ahmed <iamohma@sand1a.gov>; Glover, Aust in 

Michael <amglove@saodia gov>; LaFleur, Chris <adafle@sandia gov> 
Subject: [EXTERNAL] FW: SNL 

Hi Scott, 

Is this something you all cou ld help with? We're looking for big-picture numbers at this point. 

Thanks! 

Suzanne 

From: Clar·<, Theresa <Theresa Clark@orc.eov> 
Sent: Monday, March 23, 2020 8:15 AM 

To: Dennis. Suzanne <Suzanne Dennis@1rc eov> 
Subject: SN L 

Can you ask SNL to look at heat transfer through reinforced concrete walls of the thickness we are 
looking at? 12.5 KW on the outside based on some of the materials we are seeing ... what's the inside? 

We may have expertise in the NRC on this, but ifSNL can do it, that may be even easier. 

Thanks, 

Theresa 



From: 
To: 
Subject: 
Date: 

Thank you! 

Dennis. Suzanne 
Sanborn. Scott Edward 
RE: RE: Re: (EXTERNAL] Chris" Status? 
Monday, March 23, 2020 7:36:00 PM 

From: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Sent: Monday, March 23, 2020 5:54 PM 

To: Dennis, Suzanne <Suzanne.Dennls@nrc.gov> 

Cc: LaFleur, Chris <aclafle@sandia.gov> 

Subject: [External_Sender] RE: Re: [EXTERNAL] Chris' Status? 

Hi Suzanne, 

I just checked with Chris. She is available to talk anytime tomorrow if you want. Her cel l phone is r1
'
6
~ I 

Thanks, 

Scott 

From: Dennis, Suzanne <Suzanne.Oennis@nrc.gov> 

Sent: Monday, March 23, 2020 8:21 AM 

To: Sanborn, Scott Edward <sesanbor@sandia 1.;ov> 

Subject: RE: Re: [EXTERNAL] Chris' Status? 

Scott, 

Thanks! I had a couple specific questions that I was hoping she could help with. 

Suzanne 

From: Sanborn, Scott Edward <sesanbo@sandia.gov> 
Sent: Friday, March 20, 2020 8:29 PM 

To: Dennis, Suzanne <Suzanne Dennis@nrc goV> 
Subject: [External_Sender] Re: [EXTERNAL] Chris' Status? 

Hi Suzanne, 

She is not back at work but I did text her yesterday and everything is still progressing on track. I' ll see 

if we can get her support on the phone next week. 

Thanks, 
Scott 



Sent from Workspace ONE Boxer 

On March 20, 2020 at 6:11:33 PM MDT, Dennis, Suzanne <Suzanne.Dennjs@nrc.gov> wrote: 

Hi Scott, 

I should have asked t oday whi le we were on t he phone. Is Chris back from r 1101 
yet? ._ ____ _. 

Thanks! 

Suzanne Dennis 
Office of Research 
U.S. NRC 
301-415-0760 



From: 
To: 
Subject: 
Start: 
End: 
Location: 

Denrns. Suzanne 
Mohmand. Jamal Ahmed 
Heat Flux through Reinforced Concrete 
Monday, March 23, 2020 12:30:00 PM 
Monday, March 23, 2020 1:00:00 PM 
Skype Meeting 

Per your emai l - talk to you soon! 

Join Skype Meeting <hllps:/lskype.orc.gov/mcel/ uzalinc.schroer/LZLTMDC'8> 

Trouble ,Joining? Try Skype Web App <bttps://sk:ype.nrc.govlmeet/suzanne.schroerfLZLTMDC~'!slaa I> 

Join by phone 

JO l-415-0JJ 3E:}i (I IQ) English (United Stares) 

F'ind a local number <https://sk:ype.nrc.gov/dialin?idr]fl i 

(b) 
(6 1 

'! <http, ://skype .nrc.gov/dialin> I He.Ip <https://o 15.officeredir.microsofl.com/r/rlidLync I 5'?clid" 1033&p 1" 5&p2" 2009> 

I. Use the first link if you are an NRC user 

1. U e the second link if you are not an NRC user 

3. Us~rs who u:ial-111 unly via phone will not be :ibk tu julo the meeting until :mother auemk~ ha joined by completing step I above. 

4. IJ using Skype over Cltrlx. (wb.ich is not as optimal a serv ice as VPN). choose the 3rd option "Doa ' t jo in audio" and dial in to the meeting from a 
phone. You wil l be able 10 s<1e the video presentation over the Skype and audio via the phone. 

[!OC([1033 ])!] 



From: 
To: 
Subject: 
Date: 

Hi Anay, 

Dennis. Suzanne 
Luketa. Aoay 
Additional NRC Analysis 
Monday. Marci, 23, 2020 10:24:00 AM 

Just an FYI, I added a supplemental analysis that Rao did to the BOX site . We just found the 

documentation this morning. It might be helpful to take a 1ook before our call today. 

Suzanne 

Suzanne Dennis 

Office of Research 

U.S. NRC 
301-415-0760 



From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

Hi Anay, 

Dennis, Suzanne 
Luketa. Aoay 
Mohmand Jamal Ahmed 
FW: Blast radius calculatioris 
Friday, March 20, 2020 9: 10:00 AM 
20170417 Indian Pojnt Blast Calc.pdf 
Joe carson Blast Radius ca1culatlon pdf 
Lochbaum Pipeline blast radius ca1culatloo Check cooy.odf 
Blast Radius Chart Chart with anotatlons cdf 

I know you're focused on the simulation right now, so I don't want to overwhelm you, but here are 

how other people have used RG 1.91. We're trying to see if there is a difference in assumptiions or a 
problem with the RG. So, if you get a chance, take a look. 

Jamal - if you can look these over too - that would be helpful! 

Thanks! 

Suzanne 

From: Ske-en, David <David.Skeen@nrc.gov> 

Sent: Friday, March 20, 2020 9:03 AIVI 

To: Clark, Theresa <Theresa.Clark@nrc.gov>; Harris, Brian <Brian.Harris@nrc.gov>; Dennis, Suzanne 

<Suzanne.Dennis@nrc.gov>; Li, Yueh-Li <Yueh-Li.Li@nrc.gov> 

Subject: FW: Blast radius calculat ions 

All, 

FYI - Paul sent these calculations that several folks did using RG1 .91. He will likely raise 
this issue during our call today. 

This one of Paul's contentions - that the calculation performed by the NRC was not done 
properly. 

I know Suanne and Renee have already been looking at the NRC's calculations. Hopefully, 
by reviewing these calculations by others we may be able clarify whether there is a problem 
with the actual guidance in RG1 .91 , or identify where there may be an error in assumptions 
used by either the NRC or these external stakeholders. 

Thx! 

From: Paul <pmblanch@comcast net> 
Sent: Friday, March 20, 2020 8:54 AIVI 

To: Skeen, David <David,Skeen@nrc gov> 

Cc: Pau l M. Blanch <pmblanch@comcast.net> 
Subject: [External_Sender] Bllast radius calculations 

David: 



Here are four independent non-QA calculations done by 3 PEs and David Lochbaum using the NRC's 

RG 1.91 equation . 

Paul Blanch 
135 Hyde Rd. 
West Hartford, CT 0611 7 
pmblanch@comcast.net 
860-236-0326 
Cell 860-922-3119 



I 

Indian Point blast radius calculation 
from NRC supplied data and equations 

Mfi * DHC *Y f Mfi * W,,. = 45,_, (JOM;.,t,/ ( W lhm]1P = 45*' •• 11/Vf/l,m r,i,/% = J /1,m 50030*0.9\/11/V * 5% 
4500 \ 4500 - Feet 

Kilotons 

TNT TNT 
. . . Blast DHC Equivlent . 

T1_me 1n Blast Radius Radius Constant Mr(Kg) Mf Lbm (BTU/lb Yield for lOOO/o _Equ1vlent 
minutes Feet M t (45) ) . Id (T t 1 1n tons for 

e ers m y1e . o a a 5% ield 
energy Y 

released) 

1 # REF! 1064 18 376000 827200 50030 5% 8 414 

2 # REF! 1226 18 576000 1267200 50030 5% 13 634 

3 # REF! 1293 18 676000 1487200 50030 5% 15 744 

4 # REF! 1354 18 776000 1707200 50030 5% 17 854 

5 # REF! 1410 18 876000 1927200 50030 5% 19 964 

6 # REF! 1462 18 976000 2147200 50030 5% 21 1074 

7 # REF! 1510 18 1076000 2367200 50030 5% 24 1184 

8 # REF! 1555 18 1176000 2587200 50030 5% 26 1294 

9 # REF! 1598 18 1276000 2807200 50030 5% 28 1404 

10 # REF! 1639 18 1376000 3027200 50030 5% 30 1514 

11 # REF! 1677 18 1476000 3247200 50030 5% 32 1624 

12 # REF! 1715 18 1576000 3467200 50030 5% 35 1734 

13 # REF! 1750 18 1676000 3687200 50030 5% 3 7 1844 

14 # REF! 1784 18 1776000 3907200 50030 5% 39 1954 

15 # REF! 1817 18 1876000 4127200 50030 5% 41 2064 

16 # REF! 1849 18 1976000 4347200 50030 5% 43 2174 
Calculation performed by Paul M Blanch PE 
April 10, 2017 



17 #REF! 1879 18 

18 #REF! 1909 18 

19 #REF! 1938 18 

20 #REF! 1966 18 

21 #REF! 1993 18 

22 #REF! 2019 18 

23 #REF! 2045 18 

24 #REF! 2070 18 

25 #REF! 2095 18 

26 #REF! 2119 18 

27 #REF! 2142 18 

28 #REF! 2165 18 

29 #REF! 2188 18 

30 #REF! 2210 18 

Calculation performed by Paul M Blanch PE 
April 10, 2017 

Indian Point blast radius calculation 
from NRC supplied data and equations 

2076000 4567200 50030 5% 46 2284 

2176000 4787200 50030 5% 48 2394 

2276000 5007200 50030 5% 50 2504 

2376000 5227200 50030 5% 52 2614 

2476000 5447200 50030 5% 54 2724 

2576000 5667200 50030 5% 57 2834 

2676000 5887200 50030 5% 59 2944 

2776000 6107200 50030 5% 61 3054 

2876000 6327200 50030 5% 63 3164 

2976000 6547200 50030 5% 65 3274 

3076000 6767200 50030 5% 68 3384 

3176000 6987200 50030 5% 70 3494 

3276000 7207200 50030 5% 72 3604 

3376000 7427200 50030 5% 74 3714 



Paul 

Per your request, I have reviewed your calculation assuming the average 
flow rate from a ruptured line is 1877 Kg per second and lasting for 360 
seconds. This information was provided from a response to FOIA 2015-
0246. 
DHC is a constant of 50030 

Applying equation from FOIA 

WTNT = M/ * DHC* Y / 4500 =675,720/(g(TNT) 

This is equivalent to 1,486,584 pounds or 743 tons of TNT after 6 Minutes. 

d = 4S*(r;j 
The NRC provides the equation where dis the minimum safe 
distance in feet . 

45 * ~ 1,486,584 * 50030 *.OS/ 4500 
Applying this NRC equation1 equals 4,185 
feet as the Minimum blast radius from a 6 minute release using the 
following: 

d = 45 • (w ) •f'.l = 45 • MfcKst * DHCCKJ!Ksl * ~ 5%YleJd) 
ft (3 Minutes) Ft Pow,ds 4500 

Conclusion 

(Total flow after 3 Minutest . *50030* .05 
45* 3,-------~ ·'"---=?feet 

4500 

Assuming a Yield of 5%, the lowest value from NRC Regulatory Guide 
1.91 , and a DHC of 50030 from FOIA 2015-0076, my calculated blast 
radius is 4,185 feet, consistent with Dave Lochbaum's calculated radius of 
4269 feet and in total conflict with Entergy' s and the NRC's results of about 
1100 feet from Entergy's 10 CFR 50.59 analysis. 

Mfcl(q)' * DHC(KJIKg) * ~ 5%Ylcld) 
d = 45 * (w ) 1/'.l = 4 5 * -- - - -

ft (3 Minutes) Ft Pou11ds 4500 
(Total flow after 3 Minutes)Kp *50030* .05 

45* 31-----------"'----= ? f eet 
4500 



Joseph Carson PE 

Date 



Pipeline calculation check by Dave Lochbaum, Union of Concerned Scientists 

From NRC Regulatory Guide 1.91, Rev. 2, April 2013 

Equation (1) : 

where 

Equation (2): 

Weft= (Hexp/Htnt) • Wexp 

where 

Equation (3): 

E =Cl• 6Hc • mf 

where 

Equation (4): 

Rmin = dist~ Ce from el<plosion to eoint where overpressure will drop to 1.0 psi 

Z = scaled stance = 45 ft/lb' .33~ en R is In feet and Wis In pounds 
Z = scaled tance = 18 m/kg'.333 hen R is In meters and W is in kilograms 

Check: NU.RE SOS !December 2004) Figure 15-3 supports 45 ft/lb".333 for 1 psi overpressure 

Weff = effective charge equivalent 

Wexp = weight of the explosive charge 

Hexp = heat of detonation of the explosive 

Ht nt = heat of detonation of TNT 

E = blast wave energy, BTU or kilojoules 

a = yield !fraction of available combustion energy participating in blast wave= 5% from Table 1 

6Hc = theoretical net heat of combustion (BTU/lb or kilojou les/kilogram) 

mf = mass of flammable vapor released (pounds mass or kilograms) 

Wtnt = E / (1900 BTU/pound mass) or E / (4420 kiloj oules/kilogram) 

From FOIA-2015-0076: 

6 He = 50,030 kiljoules/kilogram 

Check: NUREG-1805 (December 2004) Table 3·2 gives 50,000 kJ/kg for LNG and 46.000 kJ/kg for LPG 

Check: NUREG-1805 !December 2004) Table 15-2 gives 50,030 kJ/kg for Methane gas 

Check: NUREG-1805 (December 2004) Table 15-2 gives 46,360 kJ/kg for Propane gas 

Check: NUREG-1805 (December 2004) Table 15·2 gives 47,490 kJ/kg for Ethane gas 

mf = 376,000 kilograms+ 200,000 ki lograms+ 100,000 kilograms= 676,000 kilograms 

Solving Equation (3): 

E =a• 6Hc • mt 

E = 0.05 • 50,030 kilojoules/kilogram • 676,000 kilograms 

E = 1,691,014,000 kilojoules for 676,000 kilograms 

E = 940,564,000 kilojoules for 376,000 kilograms 

Solving Equation (4): 

Wtnt = E / (1900 BTU/pound mass I or E / (4420 kilojoules/kilogram) 
Wtnt= 

Wtnt = 

Solving Equation (1): 

Rmin; Z • W'.333 

Rmin = 

Rmin = 

Rmin = 

Rmin = 

Amin = 

Rmin ; 

382,582 kilograms for 676,000 kilograms 

212,797 kilograms for 376,000 kilograms 

11301 meters for 676,000 kilograms 

4,269 feet for 676,000 kilograms 

0.81 miles for 676,000 kilograms 

1,070 meters for 376,000 kilograms 

_____ .,........._fc,:.e.e.,.et for 376,000 kilograms 

0.67 miles for376,000 kilograms 



Parametric Study: 

Amount of Gas, 

kilograms 
676,000 
376,000 

Heat of Combustion, kilojoules/kilogram 
50,030 47,490 46,360 
4,269 
3,511 

4,195 
3,451 

4,162 
3,423 

minimum standoff distance, feet 



Indian Point Damaging Blast Radius (1 PSI) 
vs time from NRC RG 1.19 Equations 

600 0 ~---------------------------------------

--< Center of Hudson River -----
5000 +---------------------------=---=:C-----------

400 0 
,ent Fuel Dry Casks 3400 feet 
WST Unit 2 3100 feet 

pent Fuel Pool 2700 feet 
nit 3 Control room 2700 feet 

WST Unit 3 2700 feet 
ondensate Storage tank 2400 feet I ~ ~ nit 2 Control room 21 O O feet 

3000 Sw-.i:-~~ea-r-!:-ee m----2-l..Q.Qi-------- - nme in minutes 
£xis ting pipelines 1800 feet 

it y Water Storage tank 16 O O fe~ Blast Radius(Feet) 
uel Oil Storage Tanks 1500 feet 
Switchyard 120 feet 

G backup fuel 110 feet 
2000 11 ::::--- --:::::::::: =-- ~_;> ,..........-- :::;,-,.....- :::;,-,........ 

100 0 

Mfc9 1 * DHC1!9fKl1 * ~s%YTtldJ = 
45 

* ,/(Total methane released)!<9 • 50030* .OS ? feet 

4soo V 4soo 

-0 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 



From: 
To: 
Subject: 
Start: 
End: 
location: 
Sensitivity: 

Hi R.io, 

Denrns Suzanne 
Tammara, Rao: LL Yueh-Li: Luketa Anay 
Follow-Up Meeting 
Monday, March 23, 2020 1:00:00 PM 
Monday, March 23, 2020 2:00:00 PM 
Skype 
Private 

We liave a couple more follow-up questions and one of our team members from Sandia also has a couple question on the Indian Point anu.lysis. • Are 
you available Momlay to meet? 

Thank you so 1m1th ior your p11tiencc with us! As non-pipeline experts, wa have a lot to leum1 
Suzanne 

*If it l1cl1>s yot. 10 11rc1,arc. most of our ques tions arc centering around the case dc8cribcd on the Last paragrnph of page 3 of your wri1.:,.11p, (It starts 
"Assuming a 5% yield factor ... ") 

Join Skype Meeting <httpd /skype.nrc.gov/meci/suzannc.schrocr/LZLTMDCS> 

Trouble JoiJ1iJ1g? Try Skype Web App <htlps://skypc.nr.:.gov/mcct/suzannc.scbroer/LZLTMDC8?sl~t> 

Join by phone. 

cl 301-415-0333, (HQ) E11glish(U11ilcd S1ntcs) 

□ Find a local number <https://skypc.nrc.gov/dialin'lid 

iJ Conference L 

Forgot _your d 1 1 • <https://skypc.nrc.gov/dialin> !Hcl1i <bllp8://ol 5.ofliccrcdir.tnicrnsoR.co111/rlrlidLyncl 5'/clid- l0J3&pl ~5&p2-2009> 

I. Use the lirst link if you 11re an NRC user 

2. Use the second link if you arc not an NRC user 

J. Users who dial-in only via phone will 1101. be able 10 join the meeting until another attendee has joined by completing step I or 2 above. 

4. I fusing Skype over Citr ix (which is not as optimal a service as VPN), choose the 3rd opt ion "Don't join audio" and dial into the meeting from a 
phone. 

You will be able to sec the video presentation over the Skype and audio via the phone. 

[!OC([ 1033])!) 



From: 
To: 
Subject: 
Date: 

Hi Scott, 

Dennis. Suzanne 
Sanborn Scott Edward 
RE: IP deliverable 
Thursday. March 19, 2020 4:09:00 PM 

Just to fol low-up, a memo should be fine. It should definitely be OUO - we' ll decide what we can 

release for the publi c report. (We're currently working through what needs to be security-related .) 

Let's chat on Wednesday to discuss. 

Thanks! 

Suzanne 

From: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Sent: Thursday, March 19, 2020 3:57 PM 

To: Dennis, Suza nne <Suzanne.Dennis@nrc.gov> 

Subject: [External_Sender] IP deliverab le 

Hi Suzanne, 

I wanted to check with you on SNL producing a deliverable for the IP pipeline issue. I know you sa id 

in the past that nothing more than emai l is required . However, in thinki ng about some potentia l pit­

falls with some information be ing taking out of context, we will plan to document our work in a 

memo to you by t he 27 th . Let me know if you see any concerns with us writing a memo and if you 
fee l it shou ld be marked ouo for pre-decisional purposes. 

As a side note, most of SN L is working from home, so if you need to reach me either emai l or call my 
ce1, r)(5> 

1
. 

Tha nks, 

Scott 



From: 
To: 
Subject: 
Date: 

Dennis. Suzanne 
Mohmand. Jamal Ahmed; Luketa. Aoay 
RE: Notes from call with Ri,:k Kuprewicz 
Thursday, March 19, 2020 3:08:00 PM 

I think I already let you guys know, but this conversation was transcribed, so we' ll have the ful l 

transcript available in not too long. 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Thursday, March 19, 2020 2:26 PM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>; Luketa, Anay <aluketa@sandia.gov> 

Subject: [External_Sender] Notes from call with Rick Kuprewicz 

wondered if the plant could reach cold shut-down 

not comfortable with any of the resolutions during his interactions with NRC severa l years ago 

suggests not overwork the issue of leak versus ruptu re 

has it been properly evaluated for a rupture at any location 

rupture is not going to immediately lead to a pressure drop for a while 

the correct tim ing for length of release (at least severa l minutes, most likely 15-30 minutes), 

potential impact radius, large diameter pipeline impact zones can be really large. PIR equations may 

not be as relevant 

t urbulence of gas, not one immediate explosion 

aloha is not the correct tool, w ill release a lot of tonnage 

if t hings within roughly 2 feet of concrete you're f ine 

if you use either 1.5 or 2 t imes the PIR and the items are still safe then that's defensible 

em bridge states they'l l they most likely close t he valves 15 miles apart 

first 5 minutes are most dangerous, super high rad iation levels ... depends on the system on how it 'll 

drop-off 

concrete structures at rough ly 1800 feet are fine 

pipe rupture is always a guillot ine break 

hard to model the t urbu lence, agreed on PIR and t hen add a 1.5-2 safety factor ... no need to do 

complex model 

Aloha not appropriate for gas t ransmission pipeline rupture, have not across many models t hat can 

properly model ... its difficu lt and site specific 

no such th ing as an invincible steel pipeline 



not going to be a jet fire, become huge clouds 

focus on detonation (mult iple), mixing and turbu lence very difficult to model 

defendable action of using 2.0 t imes of PIR with safety structures being 1800 feet away 

using t he 3 minutes aggravated the issue of closi ng the va lve 

topography is extremely important for natural gas analysis 

heat rad iation is the rea l t hreat to the plant 

advice is not be rushed, don' t expose yourself try to do the righ t t hing 

doesn't th ink a t ravelling cloud and then igniting is not a big concern. .. PI R does not model turbulence 

different pockets of ign ition that then mix and may re-ignite 

force of blast will make buried pipel ine exposed 

fee ls that the team Is moving in the right direction and asking the right questions 

metal buildings, diesel generator fuel storage tank could fa il. .. 

4 hours immediate and several days within plant...moved fuel truck tanker to opposite side of plant 

(NRC) 

don't want to over-compensate the mitigative features used 

leak would not be a rupture 

Jamal Mohmand 
Fire, Risk, and Tranportation Systems (8854) 

Sandia National Laboratories 

11 505 844 3282 (O) 11(b)(61 I (C) 
jamohma@sandla gov ,__ ____ __. 



From: 
To: 
Subject: 
Date: 

Dennis. Suzanne 
Mohmand. Jamal Ahmed 
RE: RE: RE: [EXTERNAL) Let me know if you have any questions. Thanks! (EOM) 
Thursday, March 19, 2020 2:13:00 PM 

Also, just FYI, we're looking at a risk analysis to see what the impact would be if we lose the 

switchyard. So, it's definitely something that we're looking at. (So far, it looks like you would need to 

lose the diesels for both Uh its, the Appendix R diesels, and FLEX equipment for it to be a rea I 
problem.) 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Thursday, March 19, 2020 2:09 PM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Subject: [Externa l_Sender] RE: RE: [EXTERNAL] Let me know if you 1,ave any questions. Thanks! 

(EOM) 

Haha agreed 

From: Dennis, Suzanne <Suzanne.Dennjs@nrc goV> 

Sent: Thursday, March 19, 2020 12:04 PM 

To: Mohmand, Jamal Ahmed <iamohma@sandia.gov> 

Subject: RE: RE: [EXTERNAL] let me know if you have any questions. Thanks! (EOM) 

I don't think he has any knowledge of plant operations (that us). 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Thursday, March 19, 2020 1:59 PM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc gov> 

Subject: [External_Sender] RE: [EXTnNAL] Let me know if you have any questions. Thanks! (EOM) 

I was going to bring up t he switchyard, and the ability to shutdown t he plant (something we need to 

t hink about). 

Is a vapor cloud travell ing and then ign it ion a concern? Potentially entering bu ildings. 

From: Dennis, Suzanne <Suzanne Den□1s@nrq~oy> 

Sent: Thursday, March 19, 2020 11:57 AM 

To: Mohmand, Jamal Ahmed <iamohma@sandia.gov> 

Subject: [EXTERNAL] Let me know if you have any questions. Thanks! (EOM) 

Suzanne Dennis 
Office of Research 
U.S. NRC 



301-415-0760 



From: 
To: 
Subject: 
Date: 
Attadlments: 

Denrns Suzanne 
Luk,:t,, AM 
RE: RE: RE: [EXTERNAL] FW: Gas Loss In a Pipeline - based upon pressure and mileage 
Thursday, March 19, 2020 2:07:00 PM 
tmaoeOOl POO 

Ok - I'll see if he still has the input fi les. Since it's been so long, I'm not sure what be still has electronically. I' ll give him a call and 

let you know. 

Thanks! 

Suzanne 

From: Luketa1 Anay <aluketa@sandla.gov> 

Sent: Thursday, March 19, 2020 12:28 PM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Subject : [External_Sender] RE: RE: [EXTERNAL] FW: Gas Loss in a Pipeline - based upon pressure and mileage 

Hi Suzanne, 

I find sometimes in discussion there can be misinterpreta tion, etc. I would actually prefer an e-mail wi th inputs in a table which is 

more straightforward for me. This hopefully should be pretty easy for Rao to do. Let me know it's a problem. 

Thanks, 

Anay 

From: Dennis, Suianne <Suzanne.Dennis@nrc.gov> 

Sent: Thursday, March 19, 2020 9:39 AM 

To: Luketa, Anay <aluketa@sand1a.gov> 

Cc: Mohman:j, Jamal Ahmed <jamohma@sandia.gov> 

Subject: RE: RE: [ EXTERNAL] FW: Gas Loss in a Pipeline - based upon pressure and -nileage 

Hev Anay, 

I know we just got off the phone, but after thinking about it further, would you just like me to set-up a tel econ with Rao? That 

way you can ask any questions you need, and nothing will get lost in translation. 

Suzanne 

From: Luketa1 Anay <aluketd@~dndid_gov> 

Sent: Thursday, March 19, 2020 10:56 AM 

To: Dennis, Suzanne <Suzanne Denni,s@nrc gov>; Mohmand, Jamal Ahmed <iamohrna@sand,a gov> 

Subject: [Exrernal_Sender] RE: I EXTERNAL] FW: Gas Loss in a Pipeline - based upon pressure and mileage 

H1 Suzanne, 

I have a few questions about the NRC analysis. On page 3, last paragraph, it states that ALOHA was used for an explosion 

calculation. It also states that a 5% yie ld faclor was as~umed. Using ALOHA I don't see an enLry for that. Based upon what I read, 

I'm gett ing 1.8 miles, no 3054 ft. So, either I'm misunderstanding what was done, incorrect value was stated, or we're using 

different versions of ALOHA. 

Can I be pro~ided what inputs were used for this calculation? Also, can you find out what version of ALOHA was used? 

Thanks! 

Anay 

From: Dennis, Suzanne <Suzanne Delln,srainrc pov> 

Sent: Thursd3y, March 19, 2020 7:55 AM 

To: Luketa, Anay <a[uketa@saodlil 11oy>: Mohmand, Jamal Ahmed <1anJOhma@sanJ1a gov> 



Subject: [EXTERNAL] FW: Gas Loss in a Pipeline - based upon pressure and mileage 

Good mornirg, 

Steve shared the below equation from PHMSA. Not sure if it is helpful to you all, but I thought I would pass it along. 

Suzanne 

From: Nanney, Steve (PHMSA) <Steve Nanney@dot i:ov> 
Sent: Wednesday, March 18, 2020 8:14 PM 

To: Clark, Theresa <Theresa Clark@nrc i:ov>; Dennis, Suzanne <Suzanne Dennis@orc e;ov> 
Cc: Nanney, Steve (PHMSA) <Steve Nanney@dat gov> 
Subject: [External_Sender] Gas Loss in a Pipeline - based upon pressure and mileage 

Below is an equation for determining volume of gas loss in a gas pipeline. 

Additionally. upgrading pipelines generally requires operators to empty the natural gas from the 
pipeline \'ia a procedure called "blowdown' ' which entails releasing nantral gas into the 
atmosphere. PHMSA calculated the amounr of gas tliat would be released through this procedure 
per mile using Equation 1. 

Equation l : Vb = (28. 798 *(Tb / Pb)* (Pavg / (Zavg * Tavg)) * D2)/1000 
Where: 

Vb= Volume of gas released per mile (thousand cubic feet: MCF) 

Tu = Temperature at standard conditions (70 degrees F) 

Pb= Pressure at standard conditions (14. 7 pounds per square inch: PSI) 

Pa,·g = Pressure ar blowdown co11ditio11s (100 PSI fo r inrrastate: 150 PSI for inrerstate) 

Zavg- = Compressibility factor at packed conditions (0.88) 

Ta,·g = Temperature at packed conditions (70 degrees F) 

' D = inside diameter of pipeline in inches (29.25 for 30-irnch pipes. 15.25 for 16-inch pipes. 
and 7.5 for 8-iucll pipes) 

Steve Nanney 
PHMSA • Houston 

l(b)(6) r mobile 



From: 
To: 
Subject: 
Date: 
Attad>ments: 

Hey Anay, 

Denrns: Suzanne 
Lukera Aoay 
RE: RE: [EXTERNAL] FW: Gas Loss in a P peline- based upon pressure and fTllleage 
Thursday, March 19, 2020 11 :06:00 AM 
tmaoeOOI ana 

Give me a ca I when you can. 

Thanks! 
Suzanne 

From: Luketa, Anay <aluketa@sandia.gov> 
Sent: Thursd3y, March 19, 2020 10:56 AM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>; Mohmand, Jamal Ahmed <j amohma@sandia.gov> 
Subject: [External_Sender] RE: [EXTERNAL] FW: Gas Loss in a Pipeline - based upon pressure and mileage 

Hi Suzanne, 

I have a few questions about the NRC analysis. On page 3, last paragraph, it states that ALOHA was used for an explosjon 
calculation. It also states that a 5% yield factor was assumed. Using ALOHA I don't see an enLry for that. Based upon what I read, 
I'm getting 1.8 miles, no 3054 ft. So, either I'm misunderstanding what was done, incorrect value was stated, or we're using 
different versions of ALOHA. 

Can I be pro~ided what inputs were used for this calculation? Also, can you find out what version of ALOHA was used? 

Than b l 
Anay 

From: Dennis, Suzanne <Suzan11e.Denn1s@nrc€OV> 
Se nt: Thursday, March 19, 2020 7:55 AM 
To: Luketa, Anay <aluketa@sandra gov>; Mohmand, Jamal Ahmed <1amohma@s3odia gay> 

Subject: [EXTERNAL) FW: Gas Loss in a Pipeline - based upon pressure and mileage 

Good mornir g, 

Steve shared the below equation from PHMSA. Not sure if it is helpful to you all, but I thought I would pass it along. 

Suzanne 

From: Nanney, Steve (PHMSA) <SJeYf! Nanney@dm i:ov> 
Se nt: Wednesday, March 18, 2020 8:14 PM 

To: Clark, Theresa <Theresa C!ark@nrc gov>; Dennis, Suzanne <Su2anne.Oenn1s@orc gov> 
Cc: Nanney, Steve (PHMSA) <Steve NanneV@dQI RAY> 

Subject: [External_Sender] Gas Loss in a Pipeline - based upon pressure and mileage 

Below is an equation for determining volume of gas loss in a gas pipeline. 



Additionally. upgrading pipeline genera11y requires operators to empty the natural ~as from the 
pipeline via a pro edure ailed ··blowdmvn'· whi h entail releasing natural gas into the 
atmo phere. PHMSA al ulated the amount of~ a that would be relea ed through this pro edure 
per mile usin~ Equation 1. 

Equation I: Vb = (28. 798 (Tb/ Pb) * (Pavg/(Zavg Tavg)) D2)/1000 
Where: 

Vb = · otume of __ a released per utile (thousand ubi feet : ICF) 

Tb = Temperatme at tandard conditions 0 degrees F) 

Pb = Pre sure at standard conditions (14. pounds per square inch: PSI) 

Pavg = Pre sure at blowdo\'m conditions 100 P. I for itma tate: 1 ·o P I for inter tare) 

Zav~ = Compres ibility fa tor at pa ked auditions 0.88) 

Tavg = Temperatme at packed conditions ( 0 degree F) 
I 

D = inside diameter of pipeline it1 inche 29.2 for 30-inch pipes. 1 .2 for l6-it1ch pipe . 
and . for 8-itlch pipe ) 

Steve Nanney 
PHMSA - Houston 

l(b)(6) 1-mobile 



From: 
To: 
Subject: 
Date: 

Hi Jamal, 

Dennis. Suzanne 
Mohmand. Jamal Ahmed 
RE: Pipeline External Fire at NPP 
Wednesday, March 18, 202.0 2:36:00 PM 

I've added Chapter 9 of the Unit 3 UFSAR to the BOX site. 

We won't have access any EPRI documents that aren't publicly available, unfortunately. We have to 

go through their paywa ll too. 

Suzanne 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Wednesday, March 18, 2020 2:23 PM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Subject: [Externa l_Sender) Pipeline External Fire at NPP 

Hi Suzanne, 

Not sure if we talking about t he potentia l impact for an external fire or if it was someone else on the 

phone, but someth ing t he might be helpful to me would be the Fire Protection Program portion of 

the Indian Point USAR. I be lieve that's typica lly chapter 9, it might have some information on that 

but I have not specifically looked for. 

I will also look for any EPRI documents regarding the topic, if I do find somet hing from EPRI I won' t 

have access to due to their paywall. I am not sure if the NRC would have access to that informat ion. 

Thanks, 

Jamal 

Jamal Mohmand 
Fire, Risk, and Tranportation Systems (8854) 

Sandia National Laboratories 

11 505 844 3282 (O) I ""'l(b""",(5,-J ----re) 
iamohmarrusandia gov 



From: 
To: 
Subject: 
Date: 

Hi all, 

Dennis. Suzanne 
Luketa. Aoay: Mohmand. Jamal Ahmed; Glover Austin Michael; Sanborn. Scott Edward: Lafleur. Chri$ 
REQUEST: Interview questions (by Wed .) 
Tuesday. March 17, 2020 11:27:38 AM 

Thursday and Friday we have two interviews with fo lks outside the NRC: 

• Rick Kuprewicz at 1pm EDT Thursday 3/19 

• Paul Blanch at 1pm EDT Friday 3/20 

You are welcome to participate in both by phone (Bridgeline: 866-663-7988 Passcode : 

8129958). Dave will have the lead on asking questions (rather than everyone jumping in). 

Please let me know of any specific questions that you all want asked of either individual so 

we can add them to that list by tomorrow. If you think of something during the call, you can 

email me, and I' ll make sure it gets asked. 

The best sources of information for you to consider for questions are what we've already sent 

you and put in BOX (includ ing the two court fil ings from those individuals) . Many of the issues 

Paul has raised can be found in the fo llowing two files. I can 't attach them because our VPN is 

down, but the links to our public site should work. 

• NRC responses to Paul Blanch's 39 questions during the 10 CFR 2.206 petition review 

process - https·//www nrcgov/docs/ML1528/ML15287A257 pdf 

• Paul Blanch's responses to those responses (with add itional questions embedded) 

- bttps://www.nrc.gov/docs/ML1534/M L15348A324. r,idf 

Thanks! 

Suzanne 



From: 
To: 
Cc: 
Subject: 
Date: 

Denrns. Suzanne 
Mohmand. Jamal Ahmed 
Luketa Anav 
RE: RE: RE: [EXTERNAL] RE: Indian Point Nuclear Facility - AIM Pipeline Questions 
Monday, March 16, 2020 4:34:00 PM 

FYI - I also added t he calcu lation done by the Calvert Cliffs to the BOX site. 

Suzanne 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Monday, March 16, 2020 3:41 PM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Cc: Luketa, Anay <aluketa@sandia.gov> 

Subject: [Externa l_Sender] RE : RE : [EXTERNAL] RE: Indian Point Nuclear Faci lity - AIM Pipeline 

Questions 

Suzanne, 

Calvert Cliffs does have a pipeline located near the site, an analysis was done by the util ity and the 

N RC did confirm the analysis. I have uploaded the reference to t he box site, the pdf that was 

provided was on ly a response to a specif ic RAI that was issued to the utility. 

Regarding Turkey Point, t he reference provided was the analysis was for units 6&7 which have not 

been built yet. The USAR applicat ions have been accepted by the NRC so t hey will be helpfu I. I am 

current ly looking for the Reg Guide 1.91 analysis done for the operational units at Turkey Point 3&4. 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Monday, March 16, 2020 9:24 AM 

To: Mohmand, Jamal Ahmed <jamohma@sand ja gov> 

Subject: RE: RE: [EXTERNAL] RE: Indian Point Nuclear Facility - AIM Pipeline Questions 

Glad to hear it l 

From: Mohmand, Jamal Ahmed <jamohma@sandja gov> 

Sent: Monday, March 16, 2020 11:22 AM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Subject: [Externa l_Sender] RE : [EXTE~NAL] RE: Indian Point Nuclear Facility - AIM Pipeline Questions 

Thanks Suzanne, this is great ! 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 



Sent: Friday, March 13, 2020 2:25 PM 

To: Luketa, Anay <aluketa@sandia gov>; Sanborn, Scott Edward <sesanbo@sandla gov>; Lafleur, 

Chris <aclafle@sandia gov>; Mohmand, Jamal Ahmed <jamohma@sandia gov>; Glover, Austin 

Michael <amglove@sandia.gov> 

Cc: Clark, Theresa <Theresa.C!ark@ncc gov> 
Subject: [EXTERNAL) RE: Indian Point Nuclear Facility - AIM Pipeline Questions 

Opposite - blue is ISFSI and red is the truck. 

Have a good weekend! 

From: Dennis, Suzanne 

Sent: Friday, March 13, 2020 4:16 PM 

To: 'Luket:a, Anay' <aluketa@sandia ~ov>; 'Sanborn, Scott Edward' <sesanbo@sandja gov>; 1LaFleur, 

Chris' <aclafle@sandia 1:iov>; 'Mohmand, Jamal Ahmed' <jamohma@sandia gov>; 'Glover, Austin 

Michael" <amglove@sandia gov> 

Cc: Clark, Theresa <Theresa Clark@nrc.gov> 
Subject: RE: Indian Point Nuclear Facility - AIM Pipeline Questions 

I found a semi-updated plant layout. That coupled with the google maps picture (the red is the ISFSI 

and the blue is the tanker truck that they moved away from the pipeline) that I added should be 

helpful. 

Is this what you all need or something more? 

Thanks! 

Suzanne 

From: Dennis, Suzanne 

Sent: Friday, March 13, 2020 3:45 PM 

To: Luketa, Anay <aluketa@sandja.gov>; Sanborn, Scott Edward <sesanbo@sandla gov>; Lafleur, 

Chris <acJafle@sandja.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Glover, Austin 

Michael <amglove@sandia,gov> 
Subject: FW: Indian Point Nuclear Facility - AIM Pipeline Questions 

Hi all, 

We've uploaded some more information to the BOX site in the "Files from Spectra" and "Site 
images" folders. Let me know if you can't get into the BOX site, either through 

bttps: //usnrc,app.box.com/folder/ 106230269301 or the main https: //usnrc,app.box.com. 

In the "Files from Spectra" folder: 
• Attachment A/B PDFs - aerial layout photo and cross-section sketch of how pipeline is 

buried 

• three Word files - det ails on how the pipeline is operated - particularly useful is the 



third Word file (8B6040) which has a table of questions from Entergy with answers, like 

how the pipeline is monitored and where the isolation valves are 

• $7-G-9032 - a couple versions of drawings of the above-ground valve station where the 

existing and new pipelines connect (you will see where in the aerial layout Attachment A 

PDF 

In the "Site images" folder: 
• 2899 - from across Broadway (southeast of site) -you can see the pipeline right-of-way 

across the street in a cleared lighter colored area beyond where the trucks are parked; 

the facility in front is a gypsum plant; near the center is the meteorological tower, and 

the safety areas of the plant are way off to the right outside the frame (the building on 

the right is a training building) 

• 2902/2905/2901 - above-ground area offsite, east of Broadway, where the existing and 

new pipelines connect - this is valve site 143 which is the one in the "Spectra Latest 

drawing" email at MP 5.41 (measured, I think, from 0.0 at the Stony Point compressor 

station across the river, based on the B86040 file mentioned above) - you can see in 

2901 that it is up a hill 

• Satellite 2 - this a screenshot of my phone while we were at the valve site so you can see 

where it is (blue dot) 

I'm still working on getting updated plant layout info ( other than a google maps overlay), but 
hopefully this helps! 
Suzanne 



From: 
To: 
Cc: 
Subject: 
Date: 

Hi Jamal. 

Denrns. Suzanne 
Mohmand. Jamal Ahmed 
Luketa Anav 
RE: RE: RE: [EXTERNAL] RE: Indian Point Nuclear Facility - AIM Pipeline Questions 
Monday. March 16, 2020 3:49:00 PM 

I'm not sure t here was an analysis done for the operationa l units. It's not in their FSAR, and I'm not 

sure when the pipelines were installed. I wouldn't spend too much t irne on it, since the analysis done 

for Units 6/7 should be the most up-to-date. 

Thanks for the Calvert refereinces! 

Suzanne 

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov> 

Sent: Monday, March 16, 2020 3:41 PM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Cc: Luketa, Anay <aluketa@sandia.gov> 

Subject: [Externa l_Sender] RE: RE: [EXTERNAL) RE: Indian Point Nuclear Faci lity - AIM Pipeline 

Questions 

Suzanne, 

Ca lvert Cliffs does have a pipeline located near the site, an ana lysis was done by t he ut il it y and t he 

NRC did confirm the analysis. I have uploaded the reference to t he box site, t he pdfthat was 

provided was only a response to a specific RAI that was issued to the utility. 

Regard ing Turkey Point, t he reference provided was the analysis was for units 6&7 which have not 

been bu ilt yet. The USAR applicat ions have been accepted by the NRC so they will be helpful. I am 

currently looking for the Reg ·Guide 1.91 analysis done for the operationa l units at Turkey Point 3&4. 

Thanks, 

Jamal 

From: Dennis, Suzanne <Suzanne.De11nis@nrc.gov> 

Sent: Monday, March 16, 2020 9:24 AM 

To: Mohmand, Jamal Ahmed <jamohma@sandja gov> 

Subject: RE: RE: [EXTERNAL) RE: Indian Point Nuclear Facility - AIM Pipeline Questions 

Glad to hear it ! 

From: Mohmand, Jamal Ahmed <jamohma@sandja.gov> 

Sent: Monday, March 16, 2020 11:22 AM 

To: Dennis, Suzanne <Suzanne.Den□ 1s@nrc.gov> 



Subject: [External_Sender] RE: [EXTE~NAL] RE: Indian Point Nuclear Facility - AIM Pipeline Questions 

Thanks Suzanne, t his is great! 

From: Dennis, Suzanne <Suzanne Denrns@nrc gov> 
Sent: Friday, March 13, 2020 2:25 PM 

To: Luketa, Anay <aluketa@sandja.gov>; Sanborn, Scott Edward <sesanbo@sandia gov>; Lafleur, 

Chris <aciafle@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Glover, Austin 

Michael <amglove@sandia gov> 

Cc: Clark, Theresa <Theresa Clark@ncc.gov> 
Subject: [EXTERNAL] RE: Indian Point Nuclear Facility - AIM Pipeline Questions 

Opposite - blue is ISFSI and red is the truck. 

Have a good weekend! 

From: Dennis, Suzanne 

Sent: Friday, March 13, 2020 4:16 PM 

To: 'Luket.a, Anay' <aluketa@sandja.gov>; 'Sanborn, Scott Edward' <sesanbo@sandja.gov>; 'LaFleur, 

Chris' <aclafle@sandia.gov>; 'Mohmand, Jamal Ahmed' <iamohrna@sandia gov>; 'Glover, Austin 

Michael' <amglove@sandia gov> 

Cc: Clark, Theresa <Theresa.Clark@nrc.gov> 
Subject: RE: Indian Point Nuclear Facility - AIM Pipeline Questions 

I found a semi-updated plant layout. That coupled with the google maps picture (the red is t he ISFSI 

and the blue is the tanker truck that they moved away from the pipeline) that I added should be 

helpful. 

Is this what you all need or something more? 

Thanks! 

Suzanne 

From: Dennis, Suzanne 

Sent: Friday, March 13, 2020 3:45 PM 

To: Luketa, Anay <aluketa@sandia gov>; Sanborn, Scott Edward <sesanbo@sandla.13ov>; Laf leur, 

Chris <ac!afle@sandja.gov>; Mohmand, Jamal Ahmed <jamohma@sandia gov>; Glover, Austin 

Michael <amglove@saodia.gov> 
Subject: FW: Indian Point Nuclear Facility -AIM Pipeline Questions 

Hi a ll, 

We've uploaded some more information to the BOX site in the "Files from Spectra" and "Site 

images" folders. Let me know if you can't get into the BOX site, either through 



https:/ /usnrc.app.box.com/foJder /106230269301 or the main https://usnrc.app.box.com. 

ln the "Files from Spectra" folder: 
• Attachment A/B PDFs - aerial layout photo and cross-section sketch of bow pipeline is 

buried 

• three Word files - details on how the pipeline is operated - particularly useful is the 

third Word file (BB6040) which has a table of questions from Entergy with answers, hke 

how the pipeline is monitored and where the isolation valves are 

• S7-G-9032 - a couple versions of drawings of the above-ground valve station where the 

existing and new pipelines connect (you will see where in the aerial layout Attachment A 

PDF 

In the "Site images" fo lder: 
• 2899 - from across Broadway (southeast of site) - you can see the pipeline right-of-way 

across the street in a cleared lighter colored area beyond where the trucks are parked; 

the facility in front is a gypsum plant; near the center is the meteorological tower, and 

the safety areas of the plant are way off to the right outside the frame (the building on 

the right is a training building) 

• 2902/2905/2901 - above-ground area offsite, east of Broadway, where the existing and 

new pipelines connect - this is valve site 143 which is the one in the "Spectra Latest 

drawing" email at MP 5.41 (measured, I think, from 0.0 at the Stony Point compressor 

station across the river, based on the B86040 file mentioned above) - you can see in 

2901 that it is up a hill 

• Satellite 2 - this a screenshot of my phone while we were at the valve site so you can see 

where it is (blue dot) 

I'm still working on getting updated plant layout info ( other than a google maps overlay), but 
hopefully this helps! 
Suzan ne 



From: 
To: 
Cc: 
Subject: 
Date: 

Hi Scott, 

Dennis. Suzanne 
Sanborn. Scott Edward 
Luketa. Anay: Mohmand. Jamal Ahmed 
RE: Declined: [EXTERNAL] IP Status Update 
Monday, March 16, 2020 9:52:00 AM 

I understand. Of course, if Anay has something sooner, we are all avai lable to meet whenever. 

Suzanne 

-----Original Appoin tment-----

From: Sanborn, Scott Edward <sesanbo@sand ia.gov> 

Sent: Sunday, March 15, 2020 8:01 PM 

To: Dennis, Suzanne 

Cc: Luketa, Anay; Mohmand, Jamal Ahmed 

Subject: [External_Sender] Declined : [EXTERNAL) IP Status Update 

When: Wednesday, March 18, 2020 1:00 PM-2 :00 PM {UTC-05:00) Eastern Time (US & Canada) . 

Where: Skype Meet ing 

Hi Suzanne, 

This new t ime does not work for me. However, don't reschedu le if it works fo r Anay and Jamal as 

they more critical to this work t han I am. 

Than ks, 

Scott 



From: 
To: 

Subject: 
Start: 
End: 
Location: 

Hi all , 

Dennis Suzanne 
Luketa, Anay: Lafleur, Chris: Mohmand Jamal Ahmed: Sanborn, Scott Edward: IP Expert Eval Team: ~ 
Austin Michael; Skeen. David; Clark. Theresa; Harns. Brian; Li Yueh-LI; Nanney. Steve CPHMSA\ 
IP Status Update 
Wednesday, March 18, 202,0 1:00:00 PM 
Wednesday, March 18, 2020 2:00:00 PM 
Skype Meeting 

Let's meet to sec wbcrc everyone is at. 

Lei me lmowirthis time doesn't work for you. 

Haven great \>veekend! 

Suzanne 

Join Skype Meeting <https://skype.nrc.gov/meci/suzannc.schroer/LZL TM DCS> 

Trouble Joining? Try Skype Web App <ht1ps://sky11c.111<:.gov/mcci/s11zannc.schrocrlLZL TM DCS?s1- 1> 

Join by phone 

'"' 4,samEJ {HQ) S,glSI, I""""' """' 

"•" . ,~., --~· • .,,.,,, .• '". "" ,,.,a;.,..,,,5 
Conference ID:l(b)(e) I 
Forgot your dial-in PIN? <hnps://skypc.nrc.gov/dialin> IHcl11 <lmps://o l 5.officcrcdir.microsof1.com/r/rlidLyncl 5?clid- I 033&pl ~5&p2=2009> 

Ti1>s: 

I. Use lhe firsl link if you are an NRG user 

2. Use the second link if you arc not an NRC user 

3. Users who dial-in only via phone will not be able 10 join the meeling unlil another auendee has joined by completing step I or 2 above. 

4. If using Skype over Citrix (which is not as optimal a service as VPN), choose 1he 3rd option "Don't join audio" and dial in10 the meeting from a 
phone. 

You will be able to see the video presentation over the Skype and audio via the phone. 

[!OC([ 1033 J)!) 



From: 
To: 

Subject: 
Start: 
End: 
Location: 

Hi ream, 

Dennis Suzanne 
Luketa, Anay: Lafleur, Chris: Mohmand Jamal Ahmed: Sanborn, Scott Edward: IP Expert Eval Team: ~ 
Austin Michael; Skeen. Davjd: Clark. Theresa; Harns. Brian; Li Yueh-LI; Nanney. Steve CPHMSA\ 
IP Pipeline Status Meeting 
Friday, March 13, 2020 1:00:00 PM 
Friday, March 13, 2020 3:00:00 PM 
Skype Meeting 

Let's meet and sec wl1crc we arc at with lite whole 1crn11 (Pl-lMSA nnd Sandia included), 

Su1annc 

Join Skype Meeting <https://skypc.nrc.govh11ect/suzannc.schroer/LZLTMDC8> 

Trouble Joining'/ Try Skype Web App <https://sk:ype.nrc.gov/ mcet/suzanne.schroer/LZL TM DC~'/sl= I> 

Join by pho11c 

'" 4' 5'333cl· (11Q) '""'' "'""'"""'~' 

,, ma , '"''' mM be«h ""'"''"'' mo,o,/dm ""'""I::: t 
Conference ID: ~ 8 

Forgot your dial-in PIN'/ <h11ps://skype.nrc.gov/diali11> Ii lelp <htlps://ol 5.ofl1ccredir.1111crosof\.comlr/rhclLy11cl 5'!clid= I033&p 1=5&p2=2009> 

Tips: 

I. Use the first link if you nm ru, NRC user 

2. Use the second link if you arc 1101 an NRC user 

3. Users who dial-in only via phone will not be able 10 join 1he meeting until another allendcc has joined by completing step I or 2 above. 

[!OC{[ l033])1) 



From: Dennis, Suzanne 
To: 
Subject: 

Lafleur. Chcts; Luketa Aoay: Sanborn. Scott Edward; Mohmand. Jamal Ahmed; Glover. Austin Michael 
RE: [External_Sender) RE: RE: RE: [EXTERNAL] ACTION: Questions for First Interview 

Date: 
Attachments: 

Monday, March 09, 2020 12:42:00 PM The attached Prevention Data Sheet, published by FM Global, may 
FMoso74z vapor Cloud Exo1osions.odf be downloaded at https://www.fmglobal.mobi/research-and-

Yep! 

From: La Fleur, Chris <aclafle@sandia.gov> 

Sent: Monday, March 09, 2020 12:20 PM 

resources/fm-global-data-sheets. 

To: Dennis, Suzanne <Suzanne.Dennls@nrc.gov>; Luketa, Anay <aluketa@sandia.gov>; Sanborn, 

Scott Edward <sesanbo@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Glover, 

Austin Michael <amglove@sandia.gov> 

Subject: [External_Sender] RE: RE: RE: [EXTERNAL] ACTION: Questions for First Interview 

HI Suzanne, 

Do you have FM Data Sheet 7-42 and Estimating the Flammable Mass of a Vapor Cloud by 

J.L.Woodward, 1998 (Ref. 9) from tbe Reg Guide? 

Thanks! 

From: Dennis, Suzanne <Suzanne Dennjs@nrc gov> 
Se nt: Monday, March 9, 2020 9:26 AM 

To: La Fleur, Chris <aclafle@sandia.gov>; Luketa, Anay <aluketa@sandia.gov>; Sanborn, Scott Edward 

<sesanbo@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Glover, Austin Michael 

<amglove@sandia gov> 
Subject: RE: RE: RE: [EXTERNAL) ACTION: Questions for First Interview 

Great! Just FYI - we have the references used in several of the documents already "found," so if you 

need something, please reach out! 

Suzanne 

From: La Fleur, Chris <aclafle@sandja gov> 
Se nt: Monday, March 09, 2020 11:22 AM 

To: Dennis, Suzanne <Suzanne Dennis@nrc gov>; Luketa, Anay <aluketa@sandja.gov>; Sanborn, 

Scott Edward <sesanbo@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia gov>; Glover, 

Austin Michael <amglove@sandja,gov> 
Subject: [External_Sender] RE: RE: [EXTERNAL] ACTION: Questions for First Interview 

Box site works for me ! 

Chris 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Se nt: Monday, March 9, 2020 9:21 AM 

To: LaFleur, Chris <aclafle@sandia.gov>; Luketa, Anay <aluketa@sandia gov>; Sanborn, Scott Edward 



<sesanboirusandia gov>; Mohmand, Jamal Ahmed <jamohma@sandja iNV>; Glover, Austin Michael 

<amglove@sandia.gov> 
Subject: RE: RE: [EXTERNAL] ACTION: Questions for First Interview 

We'll be taking notes and we wi ll absolutely share that. Is the BOX site working for you all? We'll 

probably put the notes there, so you and Steve (PHSMA) can access them. 

Suzanne 

From: La Fleur, Chris <aclafle@sandfa gov> 
Sent: Monday, March 09, 2020 11:15 AM 

To: Luketa, Anay <aluketa@saodia gov>; Dennis, Suzanne <Suzanne Dennis@nrc.gov>; Sanborn, 

Scott Edward <sesanbo@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia gov>; Glover, 

Austin Michael <amglove@sandia gov> 
Subject: [External_Sender] RE: [EXTE~NAL] ACTION: Questions for First Interview 

Hi Suzanne, 

Yes, those questions seem pretty thorough for now. I am sure we would have some follow-on 

questions once we review his answers. Wil l there be a transcrip: of his answers? Or will notes be 

taken that we can read? 

Thanks 

Chris 

From: Luketa, Anay 

Se nt: Monday, March 9, 2020 9:06 AM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>; LaFleur, Chris <aclafle@sandja.gov>; Sanborn, 
Scott Edward <sesanbo@sandia gov>; Mohmand, Jamal Ahmed <jamohma@sandia gov>; Glover, 

Austin Michael <amglove@sandia.gov> 
Subject: RE: [EXTERNAL] ACTION: Questions for First Interview 

Hi Suzanne, 

These are definitely a good list of questions. I don't have anything to add as of now. It 
will be interesting to see what he has to say. 

-Anay 

From: Dennis, Suzanne <Suzanne Dennis@nrc.gov> 
Sent: Monday, March 9, 2020 8:49 AM 

To: Luketa, Anay <aluketa@sandja gov>; LaFleur, Chris <aclafle@sandia gov>; Sanborn, Scott Edward 

<sesanborrusandia gov>; Mohmand, Jamal Ahmed <jamohma@sandja 1Nv>; Glover, Austin Michael 

<amglove@sandia gov> 
Subject: [EXTERNAL] ACTION: Questions for First Interview 



Good morning Sandians, 

We are interviewing our first person this afternoon (1pm EST). If you have any questions you'd like 

to ask Rao (the Physica l Scient ist identified in the IG report), other t han those listed below, please let 

me know asap. 

Thanks! 

Suzanne 

******************************** 

• Can you tell us how you were involved in the review of the Indian Point 50.59 analysis or the 2.206 
petition? 

• We will have some specific questions as we go through this. Initially, could you walk us through your 

role in analysis or petition briefly? 
• Have you had a chance to read the OIG event inquiry? 
• Do you have any thoughts about the OIG inquiry? Any concerns? Parts that you agree with and parts 

where you think they made an error or misunderstood something about the IP analysis? 

Specific questions: 
• How did you select methodology? 

• How did you chose meteorological conditions? 
• How did you obtain pipeline data? (Licensee analysis? FERO) 

• Are you familiar with Kuprewicz's comments/concerns? 

• There are several references to reanalysis/sensitivities - is this documented somewhere? ls it different 

than what was done for the inspection? 
• 39Qs said maximum release rate was sustained and did not decline - how related to this? Basis for 

doubling the break? 
• How were buried vs. above-ground pipelines considered? 

• How were missiles consid ered (for both units)? 

• Why was risk piece inclu<led given that this was a postulated break scenario? If yes, where was r isk 

information obtained (PRA group)? 
• Why assume that underground pipe explosion frequency would be an order of magnitude less? 
• Why assume that above ground was conservative 

• Similar to other reviews/ analyses you conducted for NRC? Which? 

• Input to selecting peer reviewer? 

• Who was peer reviewer? 

• Who is lead preparer of RG 1.91? 

• RG 1.91 equation change mentioned in JG report - aware? Of concern to you? 

• Any other documentation than the 6-page report? 
• Also conducted reanalysis and sensitivities at PRB timeframe (60 minute) - how/where documented? 

• Can you explain why the PRB responses to Mr. Blanch seem to reflect more conservatism than 

refl ected in the inspection report? Was additional analysis conducted? Is there a record of that 
analysis? Did that additional analysis receive any peer review? 

• Participated in meeting with FERC? What remember? Who was there? 

• Reviewed/concurred on documents that referenced your analyses? Which? (For example, did not 

concur on 39Qs letter; may have reviewed. Congressional responses?) 
• Management involvement in analysis, decisions, later use? 



Suzanne Dennis 
Office of Research 
U.S. NRC 
301-415-0760 



From: 

To: 

Subject: 
Start: 
End: 

Location: 

Hi all , 

Dennis, Suzanne 
IP Expert Eva! Team; Sanborn. Scott Edward; Lafleur Chris; Glover. Austin Michael ; Mohmand. Jamal Ahmed: 
Luketa Anay 
Status Check-In on JP Pipeline 

Tuesday. March 10, 2020 3:00:00 PM 
Tuesday, March 10, 2020 5:00:00 PM 
Skype Meeting 

We 1hought it would be good IO have the who le gang 1ogether. 

Please let me know if tl1is lime is proh ibiti ve for you, 

Suzanne 

30 I -415-0760 

Join Sl.-ype Meeting <https:1/skype.nrc.gov/mectlsuzanne.schroer/LZl. TMDC8> 

Trouble Joining? Try Skype Web App <h11ps://skypc.nrc.gov/mcctlsuzannc.sch.roer/LZL TMDCR?sl= 1> 

Join by pbone 

301-415-0333,LJ (HQ) English (Uni1cd Staccs) 

JlITT_ 
Find a local number <https:/lskype nrc.gov/dialin'/idLJ 

□ Coriference ID 

Forgot your dial-in PfN? <hup ://skypc.nrc .gov/dial i11> !Help <hnps://015.officcredir.mierosotl .com/rlrl idLyncl 5?clid= I 033&p I =5&p2=2009> 

[!OC(!I0331)!J 



From: 
To: 
Subject: 
Date: 

Dennis. Suzanne 
"luketa. Aoay" 
RE: RE: [EXTERNAL) RE: FOR YOUR REVIEW: Jndian Point documents 
Friday, March 06, 2020 3:21:00 PM 

I just remembered that we tested th is file - are you on ly putting the password without the"<>"? 

From: Luketa, Anay <aluketa@sandia.gov> 

Sent: Friday, March 06, 2020 2:47 PM 

To: Dennis, Suzanne <Suzanne.Dennls@nrc.gov>; Sanborn, Scott Edward <sesanbo@sandla.gov>; 

LaFleur, Chris <aclafle@sandia.gov>; Glover, Austin Michael <amglove@sandia.gov>; Mohmand, 

Jamal Ahr11ed <jamohma@sa ndia.gov> 

Subject: [External_Sender] RIE: [EXTE~NAL] RE: FOR YOUR REVIEW: Indian Point documents 

Mmm ... still isn't opening. If you don't want to set a password, I can send you a link to a secure 

Sandia site that handles large f iles. 

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Sent: Friday, March 6, 2020 12:19 PM 

To: Sanborn, Scott Edward <sesanbo@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>; Glover, 

Austin Michael <amglove@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Luketa, 

Anay <aluketa@sandia.gov> 

Subject: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents 

Try 2. 

From: Dennis, Suzanne 

Sent: Friday, March 06, 2020 1:33 PM 

To: Sanborn, Scott Edward <sesanbo@sandia gov>; La Fleur, Chris <aclafle@sandia gov>; Glover, 

Austin Michael <amg!ove@sandja.goy>; Mohmand, Jamal Ahmed <jamohma@sandja gov>; Luketa, 

Anay <a!uketa@sandla gov> 
Subject: RE: FOR YOUR REVIEW: Indian Point documents 

Hi all, 

Rather than waiting for t he BOX site, here are some non-public fi les. I will send the password shortly. 

Suzanne 

From: Dennis, Suzanne 

Sent: Thursday, March 05, 2020 5:54 PM 

To: Sanborn, Scott Edward <sesanbo/@sandja.gov> 

Cc: LaFleur, Chris <aclaffe@sandia.gov>; Luketa, Anay <aluketa@sandia gov>; Clark, Theresa 

<Theresa Clark@nrc.eov> 
Subject: FOR YOUR REVIEW: Indian Point documents 



HI Scott! Thanks again for your support to our team. SN L's expertise will be a big asset to our team. 

The documents you can start looking at now are listed below. The public ones are hyperlinked and 

ail of them wil l be available in our BOX fi le-sharing site as soon as we get that set up. Hopefully, Chris 

and Anay (and anyone else you'd like) will get an automatic message tomorrow. A BOX "quick" 

reference guide (35 pages!) is attached, as well as login instructions. 

1. Licensee (Entergy) analysis under JO CFR 50.59 (Indian Point Units 2 & 3 - Revised 10 C F.R 
so 59 Safety Evaluation and Supporting Analyses Prepared in Response to the AlgonQuin 

Incremental Market Natural Gas Project [OUO - Security-Related Information to come; only 

on 13OX] 

2. NRC analysis summary [OUO - Security-Related Information to come; only on BOX] 

3. Regulatory Guide 1.91, "Eva luations of Explosions Postulated To Occur on Transportation 

Routes Near Nuclear Power Plants" 

a. Current Revision 2 (issued 4/2013) 

b. Draft Revision 2, DG-1270 (issued 7 /2011 and mentioned in the OIG report) 

4. OIG Event Inquiry O!G-16-24 
5. Court filings (DC Ci rcuit Court of Appeals Case #16-1081) from individuals who have raised 

concerns with the pipeline near Indian Point: 

a. Richard Kuprewicz declaration 
b. Paul Blanch declaration 

As for schedule ... in general, we would like your in itial feedback by the end of next week (3/13) if 

possible. lv1ore specifically-

• We may be visiting t he Indian Point site late next week. If there are specific things you would 

like us to look for, please let us know. 

• We are planning interviews with various involved persons. If you have any specific questions, 

please let us know asap. The first interview is on Monday. 

We wou lc very much appreciate it if we can stay in touch and have calls/ Skype sessions throughout 

next week as you all have ideas, questions, or concerns. We will be together in a team room most of 

the time and can patch you onto the .speakerphone. 

You can contact me anytime by email or persona l cell (573-690-6892). As an FYI, Chris and Anay's 

names wil l be made public in our evaluation plan so it is possible you will get some calls. If you 

receive fillY media requests related to this project, please direct them to Scott Burnel l, NRC Office of 

Public Affairs (Scott.Burnell@nrc.gov, 301-415-8204). 

Suzanne 

301-415-0760 



From: 
To: 
Subject: 
Date: 
Attachments: 

Dennis, Suzanne 
Sanborn. Scott Edward; Lafleur. Chris; Glover Austin Michael; Mohmand Jamal Ahmed; Luketa. Aoay 
RE: FOR YOUR REVIEW: 1ndian Point documents Note: The four attached records, the subject of prior FOIA 
Friday. March 06, 2020 2:17:00 PM 
Jndlan point pipeline analysis.zip requests, have been excluded from the scope of this 

-------------------1 request. 

Try 2. 

From: Dennis, Suzanne 

Se nt: Friday, March 06, 2020 1:33 PM 

To: Sanborn, Scott Edward <sesanbo@sandia.gov>; LaFleur, Chris <aclafle@sandla.gov>; Glover, 

Austin Michael <amglove@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Luketa, 

Anay <aluketa@sandia.gov> 

Subject: RE: FOR YOUR REVIEW: Indian Point documents 

Hi al l, 

Rather than wait ing for t he BOX site, here are some non-public fi les. I w ill send the password shortly. 

Suzanne 

From: Dennis, Suzanne 

Se nt: Thursday, March 05, 2020 5:54 PM 

To: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Cc: LaFleur, Chris <aclafle@sandia.gov>; Luketa, Anay <aluketa@sandia.gov>; Clark, Theresa 

<Theresa .Clark@nre.gov> 

Subject: FOR YOUR REVIEW: Indian Point documents 

Hi Scott! Thanks again for your support to our team. SN L's expertise will be a big asset to our team. 

The documents you can start looking at now are listed below. The public ones are hyperlinked and 

fill of them wil l be available in our BOX fi le-sharing site as soon as we get that set up. Hopefully, Chris 

and Anay (and anyone else you'd like) will get an automatic message tomorrow. A BOX "quick" 

reference guide (35 pages!) is at tached, as well as login instructions. 

1. Licensee (Entergy) analysis under 10 CFR 50.59 (Indian Point. Units 2 & 3 - Revised 10 C F.R. 

so,59 Safety Evaluation and Supporting Analyses Prepared in Response to the Algonouin 

Incremental Market Natural Gas Proiect [OUO - Security-Related Information to come; on ly 

on BOX] 

2. NRC analysis summary [OUO - Security-Related Information to come; only on BOX] 

3. Regulatory Guide 1.91, "Eva luations of Explos ions Postu lated To Occur on Transportation 

Routes Near Nuclear Power Plants" 

a. Current Revision 2 (issued 4/2013) 

b. Draft Revision 2, DG-1270 (issued 7/2011 and mentioned in the OIG report) 

4. OIG Event Inquiry OIG-16-24 
5. Court f ilings (DC Circuit Court of Appeals Case #16-1081) from individuals who have raised 



concerns with t he pipeline near Indian Poi nt : 

a. Richard Kuprewicz declaration 
b. Pau l Blanch declaration 

As for schedu le ... in general, we would like your initial feedback by the end of next week (3/13) if 
possible. More specifically-

• We may be vis iting t he Indian Point site late next week. If there are specific things you wou ld 

like us to look for, please let us know. 

• We are planning interviews with various involved persons. If you have any specific questions, 

please let us know asap. The first interview is on Monday. 

We wou ld very much appreciate it if we can stay in touch and have ca lls / Skype sessions throughout 

next week as you all have ideas, questions, or concerns. We wi ll be together in a team room most of 

the time and can patch you onto the speakerphone. 

You can contact me anytime by ema il or persona l cel l r )(B) ~- As an FYI, Chris and Anay's 

names will be made public in ou r evaluation plan so it is possible you wil l get some ca lls. If you 

receive .all¥ media requests related to th is project, please direct them to Scott Burnell, NRC Office of 

Public Affairs (Scott.Burnell@nrc.gov, 301-415-8204). 

Suzanne 

301-415-0760 



From: 
To: 
Cc: 
Subject: 
Date: 

Dennis, Suzanne 
"Sanborn. Scott Edward"; "Lafleur Chris"; "Glover. Austin Michael"; "Mohmand. Jamal Ahmed"; "Luketa. Aoay" 
Harris Brian: Clark. Theresa: LL Yueh-LI: "Nanney Steve I PHMSA}" 
RE: FOR YOUR REVIEW: Indian Point documents 
Friday, March 06, 2020 1:49:00 PM 

As discussed, here's a link to t he video from Save the Pipeline: 

https://sape2016.org/resources/indian-pojnt/videos/ It may help you visualize topography. 

Steve, I included you on this email, in case it wou ld be helpful. 

Suzanne 

From: Dennis, Suzanne 

Sent: Friday, March 06, 2020 1:33 PM 

To: Sanborn, Scott Edward <sesanbo@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>; Glover, 

Austin Michael <amglove@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Luketa, 

Anay <aluketa@sandia.gov> 

Subject: RE: FOR YOUR REVIEW: Indian Point documents 

Hi all, 

Rather than waiting for the BOX site, here are some non-public fi les. I w ill send the password shortly. 

Suzanne 

From: Dennis, Suzanne 

Sent: Thursday, March 05, 2020 5:54 PM 

To: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Cc: LaFleur, Chris <aclafle@sandia.gov>; Luketa, Anay <aluketa@sandia.gov>; Clark, Theresa 

<Theresa .Clark@nre.gov> 

Subject: FOR YOUR REVIEW: Indian Point documents 

Hi Scott! Thanks again for your support to our team. SN L's expertise will be a big asset to ou r team. 

The documents you can start looking at now are listed below. The public ones are hyperlinked and 

ail of them wil l be available in our BOX fi le-sharing site as soon as we get that set up. Hopefu lly, Chris 

and Anay (and anyone else you'd like) will get an automatic message tomorrow. A BOX "quick" 

reference guide (35 pages!) is attached, as well as login instructions. 

1. Licensee (Entergy) analysis under 10 CFR 50 59 (Indian Point Units 2 & 3 - Reyjsed 10 CE B 
50.59 Safety Evaluation and Supporting Analyses Prepared io Response to the Algonquin 

Incremental Market Natural Gas Project [OUO - Security-Related Information to come; only 

on BOX] 

2. NRC analysis summary [OUO - Security-Related Information to come; only on BOX] 

3. Regulatory Guide 1.91, "Eva luations of Explos ions Postu lated To Occur on Transportation 



Routes Near Nuclear Power Plants" 

a. Current Revision 2 (issued 4/2013) 

b. Draft Revision 2, 0G-1270 (issued 7/2011 and mentioned in the OIG report) 

4. OIG Event Inquiry OIG-16-24 

5. Court filings (DC Circuit Court of Appeals Case #16-1081) from ind ividuals who have raised 

concerns with the pipeline near Indian Point: 

a. Richard Kuprewicz declaration 

b. Pau l Blanch declaration 

As for schedu le ... in general, we would li ke your Initial feedback by the end of next week (3/13) if 

possible. More specifically-

• We may be vis it ing the Indian Point site late next week. If th ere are specif ic thi ngs you would 

like us to look for, please le t us know. 

• We are plann ing interviews with va rious involved persons. If you have any specific questions, 

please let us know asap. The f irst interview is on Monday. 

We would very much appreciate it if we can stay in touch and have ca lls/ Skype sessions throughout 

next week as you all have ideas, questions, or concerns. We will be together in a team room most of 

the time and can patch you onto the speakerphone. 

You can contact me anytime by emai l or persona l cell \ll) 61 ). As an FYI, Chris and Anay's 

names will be made pub lic in our evaluation plan so it is possi e you wil l get some ca lls. If you 

receive .am'. med ia requests related to th is project, please direct them to Scott Burnell, NRC Office of 

Public Affairs (Scott.Burnell@nrc.gov, 301-415-8204). 

Suzanne 

301-415-0760 



From: 
To: 
Subject: 
Date: 

Hi Scott, 

Dennis. Suzanne 
Sanborn. Scott Edward 
Re: RE: [EXTERNAL) Quick Phone Call 
Wednesday, March 04, 2020 9:43:36 PM 

That's great news! I'll be going ahead on our end to execute the contract then. We can discuss 

more tomorrow, if you'd like. (I 'm available anytime after noon EST.) Our experts are currently 

limited to myself and another N RC staffer. Since the team needed people that were 

independent, we're a small group. Meeting tomorrow or Friday would be great for us. 

Thanks so much for your quick response! 

Suzanne 

301-415-0760 

From: Sanborn, Scott Edward <sesanbo@sandia.gov> 

Sent: Wednesday, March 4, 2020 8:16 PM 

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov> 

Subject: [External_Sender) RE: [EXTERNAL) Quick Phone Ca ll 

Hey Suzanne, 

Just to update you on progress after our call. If Anay Luketa is available we can provide NRC support 

by combining Anay's natural gas modeling expertise and our fire PRA expertise even with Chris's 

upcoming absence (Chris did say she wou ld be able to help our team out by phone). I spoke with 
Anay's manager but haven't gotten a hold of Anay yet. I sent both of them the OIG report to review 

as well. 

If Anay does have ava ilabil ity then I'd like to organize a short cal l before the end of this week to dig 

into the details with your experts. Separately we are still chasing down how to exercise that clause in 
the EWA. 

Thanks, 

Scott 

Scott E. Sanborn, Ph.D 

Manager Fire, Risk, & Transportatio1 Systems. 08854 

Nuclear Energy Safety Technologies 
Sandia National Laboratories 

(505 )845-3635 - office 

l(bi(5) I-mobile 

sesanbo@sandia.gov 



From: Dennis, Suzanne <Suzanne.Dennis@ nrc.gov> 

Sent: Wed nesday, March 4, 2020 3:01 PM 

To: Sa nborn, Scot t Edward <sesanbo@sand ia.gov> 

Subject: [EXTERNA L] Qu ick Phone Call 

Hi Scott, 

Are you ava ilab le for a quick phone cal l t his afternoon? 

Thanks, 

Suzan ne 

301-415-0760 




