From: RILEY, Jim

To: Miller, Ed; Cook, Christopher

Cc: Joe Bellini; Dean M Hubbard; Penny Selman; george.attarian@pgnmail.com; Rudy Gil; Rich Bologna; JAMES C
LABORDE; Michael Proctor; James G Rogers; Ken Huffman; RILEY, Jim; Kit Ng; Pat Brunette

Subject: Fwd: Draft Dam Failure Decision/Process Flow Chart

Date: Tuesday, June 26, 2012 10:23:02 AM

Attachments: Dam Failure Evaluation Flowchart.pptx

ATT00001.htm

Chris, Ed;

Yesterday | sent you a couple of slides on concepts for dam failure evaluations. A
revised version is attached. If time permits, we would like to present this
information during our call today.

Jim Riley
Sent from my iPhone

Begin forwarded message:

From: "Bellini, Joe V" <joe.bellini@amec.com>
Date: June 26, 2012 8:58:22 AM CDT
To: "RILEY, Jim" <jhr@nei.org>

Cc: "William.McSorley@exeloncorp.com™
<William.McSorley@exeloncorp.com=>,
"Vinod.Aggarwal@exeloncorp.com" <Vinod.Aggarwal@exeloncorp.com=>,
"Dean Hubbard (dmhubbard@duke-energy.com)" <dmhubbard@duke-
energy.com=>, "pbselman@tva.gov" <pbselman@tva.gov=>,
"kyng@bechtel.com" <kyng@bechtel.com>, Pat Brunette
<pbrunette@enercon.com>, "michael.proctor@urs.com”
<michael.proctor@urs.com>

Subject: RE: Draft Dam Failure Decision/Process Flow Chart

Jim:

Penny, Dean, and | had some subsequent phone discussions and email exchanges to
further refine the dam failure flow chart; see attached. If it’s not too late, please send
this to the NRC for today’s 1:00 webinar.

Thanks.
Joe

From: Bellini, Joe V

Sent: Thursday, June 21, 2012 10:56 AM

To: 'RILEY, Jim'; '‘Dean Hubbard (dmhubbard@duke-energy.com)’; ‘pbselman@tva.gov';
'kyng@bechtel.com’; 'Pat Brunette'; 'michael.proctor@urs.com’

Cc: 'William.McSorley@exeloncorp.com’; 'Vinod.Aggarwal@exeloncorp.com’

Subject: RE: Draft Dam Failure Decision/Process Flow Chart

Updated slides for today’s call; | added a slide with a draft outline of the white paper.
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Dam Failure Evaluation
Decision/Process Flow Chart

Are dams located upslope of the site or within the watershed of an adjacent riverine system?

Proceed with completing flooding re-evaluation without further dam failure considerations

HHA Process (Assume All Dams Fail during PMF)

No

Yes

Transpose peak discharge from dam failure* + PMF peak, assuming no attenuation and instantaneous failure. Does this exceed CLB?

No

Estimate peak discharge from dam failure* using regression models + PMF peak. Does this exceed CLB?

Develop model (e.g. HMS) to formulate and route dam failures* + PMF hydrograph to site. Does this exceed CLB?

No

No

Yes

No

* Assume all dams fail during PMF; Peak discharge/ hydrographs at site should consider individual and cascading failures as applicable.  Use conservative dam breach parameters.

Yes

A

Refine parameters in formulation and routing model + PMF. Does this exceed CLB?

Yes

Yes

Licensee may opt to proceed directly to refined evaluation at any point along the HHA process

Does engineering judgment show that dam failure would be inconsequential?

No

Yes





Dam Failure Evaluation
Decision/Process Flow Chart

Refined Dam Failure Evaluation (may produce an aggregate set of dam failure scenarios)

Develop basis for assuming seismic induced dam failure(s) is not plausible/credible for SSE. Can differentiate dams vulnerable to failure only from SSE and not OPE during this step

A

Is seismic failure being assumed?

Yes

No

Develop refined breach parameters/model for piping failure

Model applicable combination of breaches and precipitation (25-year for SSE or  lesser of ½ PMP or 500-year for OPE)*

Failure during the PMF can be assumed implausible.

Develop refined breach parameters/model for overtopping failure

Model combination of breaches and PMF for dams that have unprotected portions overtopping and dams thought to be structurally unstable under PMF loading conditions*

Notes:

*Dam failure scenarios should include combinations of individual and/or cascading failures as applicable using realistic but conservative physics based assumptions.

Breach parameters should be specific to the type of dam (earthen, rock fill, concrete/gravity, etc.) and mode of failure (overtopping or piping).

Is ‘sunny day’ failure being assumed?

Yes

Develop refined breach parameters/model for piping failure

Model ‘sunny-day’ (no precipitation) breach scenarios for dams where credibility of structural failure is  shown or assumed*

Develop basis for assuming ‘sunny-day’ dam failure(s) is not plausible/credible

No

Does basis show seismic failure is not credible at SSE for each dam?

No

Seismic induced failure can be assumed implausible

Yes

Does basis show ‘sunny-day’ failure is not credible for all dams?

‘Sunny-day’ failure can be assumed implausible

Yes

No

Model failure only for dams assumed or shown to be subject to seismic failure

Does available information indicate dams could be structurally unstable under PMF loading conditions?

Yes

No

Develop refined breach parameters/model for appropriate failure mode

Dam failure coincidental with PMP

For dams where unprotected portions are not overtopping

For dams where unprotected portions are overtopping

Failure during PMF

Seismic Induced Failure

‘Sunny Day’ Failure
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The current version of the white paper has much of the content; it would just need to
be re-organized.

Thanks.
Joe

From: Bellini, Joe V

Sent: Wednesday, June 20, 2012 8:10 PM

To: RILEY, Jim; Dean Hubbard (dmhubbard@duke-energy.com); 'pbselman@tva.gov';
'kyng@bechtel.com'; Pat Brunette; 'michael.proctor@urs.com'

Cc: William.McSorley@exeloncorp.com; 'Vinod.Aggarwal@exeloncorp.com’

Subject: Draft Dam Failure Decision/Process Flow Chart

Attached is my 15t crack at the dam failure evaluation decision/process flow chart.
This will provide the framework for the dam failure evaluation white paper that is
intended to supplement NUREG/CR-7046. We can discuss this during tomorrow’s
teleconference.

Thanks.

Joe

Joseph V. Bellini, PE, PH, D.WRE, CFM Fax (610) 828-6700
Associate, Water Resources Engineering joe.bellini@amec.com
AMEC www.amec.com

Environment & Infrastructure, Inc.
502 West Germantown Pike, Suite 850
Plymouth Meeting, PA 19462

Tel (610) 877-6022 The information contained in this e-mail is intended only
Cell (610) 772-7312 for the individual or entity to whom it is addressed.
Its contents (including any attachments) may contain

confidential and/or privileged information.
If you are not an intended recipient you must not use, disclose, disseminate, copy or print its contents.
If you receive this e-mail in error, please notify the sender by reply e-mail and delete and destroy the message.

FOLLOW US ON
EEEB@

This electronic message transmission contains information from the Nuclear Energy Institute, Inc. The information is intended solely for
the use of the addressee and its use by any other person is not authorized. If you are not the intended recipient, you have received
this communication in error, and any review, use, disclosure, copying or distribution of the contents of this communication is strictly
prohibited. If you have received this electronic transmission in error, please notify the sender immediately by telephone or by electronic
mail and permanently delete the original message. IRS Circular 230 disclosure: To ensure compliance with requirements imposed by
the IRS and other taxing authorities, we inform you that any tax advice contained in this communication (including any attachments) is
not intended or written to be used, and cannot be used, for the purpose of (i) avoiding penalties that may be imposed on any taxpayer
or (ii) promoting, marketing or recommending to another party any transaction or matter addressed herein.

Sent through mail.messaging.microsoft.com
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Dam Failure Evaluation
Decision/Process Flow Chart

HHA Process (Assume All Dams Fail during PMF)

No

Are dams located
upslope of the site
or within the
watershed of an
adjacent riverine
system?

( Proceed with completing flooding re-evaluation
L without further dam failure considerations

I\

No No

Does

engineering . Develop mode "
judgment show Estimatepeak (e.8. HMS) to Refine
. discharge from parameters in
that dam failure dam failure* formulate and P lati
would be yam faiiure: Yes route dam ormutation Yes
inconsequential SR I K] failures* + PMF and routing
models + PMF model + PMF.
? hydrograph to

Does this
exceed CLB?

peak. Does this

exceed CLB? site. Does this

exceed CLB?

ranspose pea
discharge from dam
failure* + PMF
peak, assuming no
attenuation and
instantaneous
failure. Does this
exceed CLB?

Licensee may opt to proceed directly to refined
No evaluation at any point along the HHA process

* Assume all dams fail during PMF; Peak discharge/
hydrographs at site should consider individual and
cascading failures as applicable. Use conservative dam
breach parameters.




Notes:
1.

Dam Failure Evaluation
Decision/Process Flow Chart

Refined Dam Failure Evaluation (may produce an aggregate set of dam failure scenarios)

For dams where N Model combination of breaches and PMF
Dam failure —— Develop refined breach for dams that have unprotected portions
coincidental P parameters/model for AN overtopping and dams thought to be

with PMP portions are overtopping failure L structurally unstable under PMF loading

overtopping Y, conditions*

Develop refined breach
parameters/model for
appropriate failure mode

Does available
information indicate

For dams where Yes

) dams could be (
LaRaiscsd portl_ons structurally unstable Failure during the PMF can be
ElenanoieyiopRing under PMF loading assumed implausible.
iti N
No
™\ Model applicable
Is seismic Model failure only for dams Develop refined breach combination of breaches and
A failure being assumed or shown to be parameters/model for piping precipitation (25-year for SSE
assumed? subject to seismic failure failure or lesser of % PMP or 500-
J year for OPE)*

Develop basis for assuming
seismic induced dam failure(s) is
not plausible/credible for SSE.
Can differentiate dams vulnerable
to failure only from SSE and not

OPE during this step

No

show seismic
failure is not
credible at
SSE for each
dam?

Seismic induced failure can be assumed implausible ]

~

Model ‘sunny-day’ (no
precipitation) breach
scenarios for dams
where credibility of
structural failure is
shown or assumed* )

Is ‘sunny day’ Yes
failure being
assumed?

( Develop refined breach
L parameters/model for piping

failure

*Dam failure scenarios should include
combinations of individual and/or
cascading failures as applicable using

Develop basis for assuming
‘sunny-day’ dam failure(s) is

show ‘sunny-

day’ failure is ‘Sunny-day’ failure can be assumed implausible

realistic but conservative physics based
assumptions.

Breach parameters should be specific
to the type of dam (earthen, rock fill,
concrete/gravity, etc.) and mode of
failure (overtopping or piping).

not credible

not plausible/credible

Failure during PMF

N Seismic Induced Failure

‘Sunny Day’ Failure
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