
 Department of Energy 
 

Bonneville Power Administration 
P.O. Box 3621 

Portland, Oregon 97208-3621 

                          

 FREEDOM OF INFORMATION ACT/PRIVACY PROGRAM 
 

September 16, 2024 
 
In reply refer to: FOIA #BPA-2023-00855-F (Missel) 
 
Andrew Missel  
Advocates for the West 
3701 SE Milwaukie Ave., Ste. B 
Portland, OR 97202 
Email: amissel@advocateswest.org  
 
Dear Mr. Missel, 
 
This communication is the Bonneville Power Administration's (BPA) second partial response to 
your request for records, submitted to the agency under the Freedom of Information Act, 5 
U.S.C. § 552 (FOIA). Your request was received on April 20, 2023, and formally acknowledged 
on May 11, 2023, and a first partial release of records was provided to you on July 31, 2024. 
 
Original Request 
“…the records described below concerning the relationship between the Bonneville Power 
Administration (“BPA”) and Energy and Environmental Economics, Inc. (“E3”)—specifically, 
records pertaining to the Lower Snake River Dams Replacement Study (“LSRD Study”) 
commissioned by BPA and prepared by E3 that was released in July 2022: 
 

1. All contracts, statements of work, and similar documents between BPA and E3 that were 
prepared or executed in connection with the LSRD Study; 

2. All communications between BPA and E3 that relate in any way to the LSRD Study, 
including any communications concerning the LSRD Study’s release, press stories about 
the LSRD Study, etc.; 

3. All records that document, memorialize, or refer to any meetings, conversations, or other 
communications between BPA and E3 concerning the LSRD Study; and 

4. All internal BPA memos, emails, etc. that refer to the LSRD Study.” 
 
Clarifications 
Following email exchanges with the agency’s FOIA Public Liaison between June 22, 2023 and 
June 28, 2023, you amended the scope of your FOIA request to, “…limit the search … to include 
only those communications that have someone from E3 on one end…” and “…re-scope the 
request to seek only ‘all emails from [DATE] to the date of search that include anyone from E3 
in any address field (e.g., to, from, cc),’ where [DATE] is either January 1, 2019 or some later 
date that, according to knowledgeable BPA personnel, marks the start of BPA's efforts to 
commission the LSRD Study. Of course, I would like any attachments to responsive emails as 
well.” This was in addition to the records BPA had already collected. 
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Second Partial Response 
To both accommodate the review of the large volume of responsive records and to provide the 
records expediently within the limitations of available agency resources, BPA is releasing 
responsive records to you in installments, as permitted by the FOIA. A second partial release of 
one Excel file and 814 pages accompany this communication with 190 redactions applied under 
5 U.S.C. § 552(b)(6). A more detailed explanation of the applied exemptions follows. 
 
Explanation of Exemptions 
The FOIA generally requires the release of all agency records upon request. However, the FOIA 
permits or requires withholding certain limited information that falls under one or more of nine 
statutory exemptions (5 U.S.C. §§ 552(b)(1-9)). 
 
Exemption 6 
Exemption 6 serves to protect Personally Identifiable Information contained in agency records 
when no overriding public interest in the information exists. BPA does not find an overriding 
public interest in a release of the information redacted under Exemption 6—specifically, 
signatures, cell phone numbers, Webex numbers and access codes, and personal discussions not 
related to agency business. This information sheds no light on the executive functions of the 
agency and BPA finds no overriding public interest in its release. BPA cannot waive these 
redactions, as the protections afforded by Exemption 6 belong to individuals and not to the 
agency. 
 
Certification 
Pursuant to 10 C.F.R. § 1004.7(b)(2), I am the individual responsible for the partial release and 
exemption determinations described above. 
 
Next Partial Release Target Date 
BPA continues to review and process the remaining responsive records collected in response to 
your request. The agency estimates a next partial records release date of October 31, 2024.  
 
If you have any questions about the content of this communication, please contact FOIA Public 
Liaison, James King, at jjking@bpa.gov or (503) 230-7621 or FOIA Program Lead, Jason 
Taylor, at jetaylor@bpa.gov or (503) 230-3537. 
 
Sincerely, 
 
 
Candice D. Palen 
Freedom of Information/Privacy Act Officer 
 
Responsive agency records accompany this communication. 
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From: Aaron Burdick <aaron.burdick@ethree.com >

Sent: Monday, August 1, 2022 9:51 AM
To: Koehler,Birgit G (BPA) - PG-5; Arne Olson
Cc: James,Eve A L (BPA) - PG- 5

Subject: [ EXTERNAL] RE: [EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

Thanks for sharing. Seems to mirror their Clearing Up article. We'll address these points in our forthcoming response.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, August 1, 2022 7:04 AM
To: Arne Olson <arne@ethree.com >; Aaron Burdick <aaron.burdick@ethree.com >

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: FW: [EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

Good morning Arne and Aaron,

This email reached me late on Friday. Thought you'd want to see it.

And I noticed the first footnote link goes to the White House where they posted the embargoed copy. That does not
include the changes you made right before publishing. I'll track down if it is possible to replace that paper with the final
version.

Cheers,
Birgit

From: Sashwat Roy <sashwat@renewablenw.org>

Sent: Friday, July 29, 2022 10:41 AM
To: Tech Forum <techforum@bpa.gov>

Cc: Warner,Joshua P (BPA) - AIR-7 <jpwarner@bpa.gov>

Subject: [ EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

Hello,

Please find attached Renewable Northwest's comments on the recently released study of LSRD replacement
conducted by E3 for BPA. Please feel free to reach out if you have any questions or concerns.

Thank you!

Best,

Sashwat
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27680091(01). pdf



a

(b)(6)

--Sashwat Roy, Ph.D.
Technology & Policy Manager
Renewable Northwest
421 SW 6th Ave, Suite 1400, Portland, OR 97204

ortland Office
mobile)

www.RenewableNW.orgg
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From: James,Eve A L (BPA) - PG- 5

Sent: Thursday, June 30, 2022 2:20 PM
To: Arne Olson; Aaron Burdick
Subject: CEQ meeting

Importance: High

Deliberative, FOIA exempt
Hi Aaron and Arne-

There is a question for another potential meeting with CEQ for presenting E3 study. I don't know if that would be just
Q&A or what exactly they want. They were thinking during a regularly scheduled meeting would be a good time which is

July 11 6 AM —8 AM PDT (9— 11 AM EDT). Let me know if that works with your schedules otherwise we can find another
time if it is needed.

They would like feedback ASAP on your availability. I am working on the email from Aaron about the NPV and

coordinating with some of our finance/fed hydro staff and will get back to you on that soon.

Thanks,
Eve
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From: James,Eve A L (BPA) - PG- 5

Sent: Monday, May 2, 2022 3:02 PM

To: Aaron Burdick
Cc: Arne Olson; Koehler,Birgit G (BPA) - PG- 5 (bgkoehler@bpa.gov)
Subject: Quick check-in

Deliberative; FOIA Exempt

Hi Aaron -

I wanted to touch base before the meeting with DOE this Friday. I think the project is probably getting to the point
where I expect to start getting questions about the potential for a peer review of the study. I know last meeting DOE was

quite eager to have some of their staff available for peer review or to provide any support for the qualitative study of
additional services not captured in the RESOLVE model. Let us know how receptive E3 would be to any peer review and
if you are okay if we reach out to DOE staff. I can touch base with our contracting group but I think there could be a

simple contract modification where we could add a peer review task if you are open to one. If so, think about if you
would like to initiate contacting potential peer reviewers or if you would like us to. At one point EFI was discussed as a

potential peer-review source but I don't know if they have bandwidth. Before I get too far along on brain-storming peer
review let me know your thoughts and we can coordinate on how best to proceed. I'm happy to have a quick check-in
call or email works- whatever your preference.

Thanks,
Eve

1

27680695(01).pdf



From: James,Eve A L (BPA) - PG- 5

Sent: Tuesday, July 12, 2022 5:03 PM
To: Arne Olson; Koehler,Birgit G (BPA) - PG-5

Cc: Aaron Burdick
Subject: RE: Anything you want to debreif about?

I thought you guys did a great job presenting and that it went well. I don't have anything to debrief.

From: Arne Olson <arne@ethree.com>

Sent: Tuesday, July 12, 2022 5:01 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Cc: Aaron Burdick <aaron.burdick@ethree.com>

Subject: [ EXTERNAL] Anything you want to debreif about?

Arne Olson, Senior Partner
Energy and Environmental Economics, Inc. (E3)
44 Montgomery Street, Suite 1500 I San Francisco, CA 94104
415-391 -5100, ext. 307 I (b)(6) mobile)

I
arne@ethree.com

he/him/his
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From: James,Eve A L (BPA) - PG- 5

Sent: Monday, June 27, 2022 11:52 AM
To: Jennifer Light; Chad Madron; Egerdahl,Ryan J (BPA) - PGPR-5; Arne Olsen

(arne@ethree.com)
Cc: Kendra Coles; Donahue,Scott L (BPA) - EWP-4; Walker,Danielle N (BPA) - EW-4;

Moody,David F (BPA) - PEH-6

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

I will coordinate with Arne on materials and get back to you.

Thanks,
Eve

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Monday, June 27, 2022 11:49 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Chad Madron <CMadron@NWCouncil.org> ; Egerdahl,Ryan J (BPA) -

PGPR-5 <riegerdahl@bpa.gov> ; Arne Olsen (arne@ethree.com) <arne@ethree.com >

Cc: Kendra Coles <kcoles@nwcouncil.org>; Donahue,Scott L (BPA) - EWP-4 <sIdonahue@bpa.gov>; Walker,Danielle N

(BPA) - EW-4 <dnwalker@bpa.gov>; Moody,David F (BPA) - PEH-6 <dfmoody@bpa.gov>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thanks Eve. We will put Arne down as presenter.

Is there a name for the study I can reference or any executive summary or other material we can share with the
members in advance? I am working on a packet memo, and any information you can provide that will help the members
prepare would be appreciated.

Thanks,
Jennifer

Jennifer Light (she/her)

Interim Director of Power Plannin
Office: 503 -222 -51611 Direct: (b)(6)
www.nwcouncil.org

1

LinkedIn

Northwest Power and
‘11, Conservation Council

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Monday, June 27, 2022 10:58 AM
To: Chad Madron <CMadron@NWCouncil.org>; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>; Arne Olsen
(arne@ethree.com) <arne@ethree.com >

Cc: Jennifer Light <JLight@NWCouncil.org> ; Kendra Coles <kcoles@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thanks Chad - no one from BPA will be presenting. Arne will be presenting the E3 study results.

1
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From: Chad Madron <CMadron@NWCouncil.org>

Sent: Monday, June 27, 2022 10:48 AM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com) <arne@ethree.com>;

James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Cc: Jennifer Light <JUght@NWCouncil.org>; Kendra Coles <kcoles@nwcouncil.org>

Subject: [ EXTERNAL] Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Ryan, Eve, and Arne,

I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.

Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.

For July 7— I will make sure you three all have calendar invites and panelist email/invites for the webinar.

Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.

You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.
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From: James,Eve A L (BPA) - PG- 5

Sent: Tuesday, June 28, 2022 11:23 AM
To: Jennifer Light; Chad Madron; Egerdahl,Ryan J (BPA) - PGPR-5; Arne Olsen

(arne@ethree.com)
Cc: Kendra Coles; Donahue,Scott L (BPA) - EWP-4; Walker,Danielle N (BPA) - EW-4;

Moody,David F (BPA) - PEH-6

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Sounds good Jennifer- thank you. I know we are working to get the materials completed and they will be posted on our
website at Hydropower Impact - Bonneville Power Administration (bpa.gov) I will reach out to our website folks and get
back to you on timing.

From: Jennifer Light <1Light@NWCouncil.org>

Sent: Tuesday, June 28, 2022 11:14 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>; Egerdahl,Ryan 1 (BPA) -

PGPR-5 <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com) <arne@ethree.com >

Cc: Kendra Coles <kcoles@nwcouncil.org> ; Donahue,Scott L (BPA) - EWP-4 <sIdonahue@bpa.gov>; Walker,Danielle N

(BPA) - EW-4 <dnwalker@bpa.gov>; Moody,David F (BPA) - PEH-6 <dfmoody@bpa.gov>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Eve,

We can update that title.

For the presentation materials and report, when and where might you post that? I can track it and point the members to
it when ready.

Thanks,
Jennifer

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Tuesday, June 28, 2022 11:06 AM
To: Jennifer Light <JLight@NWCouncil.org>; Chad Madron <CMadron@NWCouncil.org> ; Egerdahl,Ryan J (BPA) - PGPR-5

<rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com) <arne@ethree.com >

Cc: Kendra Coles <kcoles@nwcouncil.org> ; Donahue,Scott L (BPA) - EWP -4 <sIdonahue@bpa.gov>; Walker,Danielle N

(BPA) - EW-4 <dnwalker@bpa.gov>; Moody,David F (BPA) - PEH-6 <dfmoody@bpa.gov>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Jennifer-

Could you call the study Energy and Environmental Economics (E3) study on Lower Snake River Dams Power
Replacement? I want it to be clear that this analysis was completed by E3. We won't have materials to be distributed by
Wednesday but will be posting the presentation materials and report on our website.

Thanks,
Eve

1

27680890(01).pdf



From: James,Eve A L (BPA) - PG-5

Sent: Monday, June 27, 2022 11:52 AM
To: Jennifer Light <JLight@NWCouncil.org>; Chad Madron <CMadron@NWCouncil.org> ; Egerdahl,Ryan 1 (BPA) - PGPR-5

<riegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com) <arne@ethree.com>

Cc: Kendra Coles <kcoles@nwcouncil.org>; Donahue,Scott L (BPA) - EWP-4 <sIdonahue@bpa.gov>; Walker,Danielle N

(BPA) - EW-4 <dnwalker@bpa.gov>; Moody,David F (BPA) - PEH-6 <dfmoody@bpa.gov>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

I will coordinate with Arne on materials and get back to you.

Thanks,
Eve

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Monday, June 27, 2022 11:49 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>; Egerdahl,Ryan J (BPA) -

PGPR-5 <riegerdahl@bpa.gov> ; Arne Olsen (arne@ethree.com) <arne@ethree.com >

Cc: Kendra Coles <kcoles@nwcouncil.org>; Donahue,Scott L (BPA) - EWP-4 <sIdonahue@bpa.gov>; Walker,Danielle N

(BPA) - EW-4 <dnwalker@bpa.gov>; Moody,David F (BPA) - PEH -6 <dfmoody@bpa.gov>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thanks Eve. We will put Arne down as presenter.

Is there a name for the study I can reference or any executive summary or other material we can share with the
members in advance? I am working on a packet memo, and any information you can provide that will help the members
prepare would be appreciated.

Thanks,
Jennifer

Jennifer Light (she/her)

Interim Director of Power Plannin
Office: 503 -222 -5161IDirect:
www.nwcouncil.org I LinkedIn

SNorthwest
Power and

Conservation Council

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Monday, June 27, 2022 10:58 AM
To: Chad Madron <CMadron@NWCouncil.org>; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>; Arne Olsen
(arne@ethree.com) <arne@ethree.com >

Cc: Jennifer Light <JLight@NWCouncil.org> ; Kendra Coles <kcoles@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thanks Chad - no one from BPA will be presenting. Arne will be presenting the E3 study results.

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Monday, June 27, 2022 10:48 AM
To: Egerdahl,Ryan 1 (BPA) - PGPR-5 <riegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com) <arne@ethree.com>;
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James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Jennifer Light <JUght@NWCouncil.org>; Kendra Coles <kcoles@nwcouncil.org>

Subject: [ EXTERNAL] Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Ryan, Eve, and Arne,

I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.

Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.

For July 7— I will make sure you three all have calendar invites and panelist email/invites for the webinar.

Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.

You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.
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From: James,Eve A L (BPA) - PG- 5

Sent: Monday, May 9, 2022 3:17 PM
To: Aaron Burdick
Cc: Koehler,Birgit G (BPA) - PG-5 (bgkoehler@bpa.gov); Arne Olson
Subject: Tx feedback

DELIBERATIVE FOIA EXEMPT
Hi Aaron -

I forwarded the BPA_RESOLVE Results + Qualitative Benefits_DRAFT_050422.pdf version of the materials you sent to
some transmission staff and asked them to provide feedback on slides 49-52 that had the qualitative describe grid
benefits information. Here is some information they provided:

Slide 48: Change "Hydropower is uniquely suited to overhead -dependent grid services like dynamic reactive power
support" to "Hydropower is very well suited to overhead -dependent grid services like dynamic reactive power support".
Also, if the presentation is going to use the phrase "dynamic reactive power support", it should probably define what is

meant by the term "dynamic".

Slide 49: I do not like this slide. It implies that the reactive power production from the PNW is a resource that can be
readily used or exported throughout the WECC. Unlike real power (MW), reactive power (MVAR) cannot be moved over
long distances. We cannot rely on voltage support in Montana to maintain the voltage in Seattle. The reactive support
from the hydro plants is very important on a more local level within the NW, so that is where the emphasis should be.
Furthermore, if properly configured, inverter based resources can actually do a reasonably good job of providing
reactive support. Again, there has to be some kind of source behind the inverter, so there are limitations. However, the
point is that there are some complex technical subtleties that would have to be included rather than just one blanket
statement that implies that inverter based resources cannot provide voltage support.

Slide 50: Instead of using the term "conventional power plants", it would be better to say "steam - driven and combustion
turbine power plants".

Slide 51: Same comment regarding use of the word "conventional". Hydropower is a form of conventional generation.

Slide 52: The description under Remedial Action Schemes is not correct. We use hydro plants in RAS schemes not
because they have "headroom". Rather, it is because they are very robust and can withstand being suddenly tripped off-

line as part of a RAS action. An inverter-based resource would probably also work well in a RAS scheme. We have
already hooked up a lot of the regional wind resources to our RAS. The plants that do not do well for RAS are
conventional steam -driven and combustion turbine plants because they are spinning at such high rates of speed. Also on
this slide, any synchronous generator, be it hydro or thermal driven, is a good source of grounding and ground current.
Inverter based resources are not.

Let me know if you have any questions or concerns about the feedback- I am happy to set up a meeting with the
transmission folks if needed.

Thanks,
Eve
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From: Leary,Jill C (BPA) - LN-7

Sent: Tuesday, July 5, 2022 1:56 PM
To: Koehler,Birgit G (BPA) - PG-5; Johnson,G Douglas (BPA) - DK-7
Cc: Godwin,Mary E (BPA) - LN-7; James,Eve A L (BPA) - PG-5; Armentrout,Scott G (BPA) -

E -4; Baskerville,Sonya L (BPA) - AIN -WASH; Zelinsky,Benjamin D (BPA) - E -4
Subject: RE: Next question: $75 billion

I like it, thanks.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 1:46 PM
To: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN-WASH
<slbaskerville@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>

Subject: RE: Next question: $75 billion

Confidential and privileged attorney client communication/FOIA-exempt

Based on info Eve and Doug shared, the below is correct.

If we want to add something for the TPs, here's an idea for this bullet,

• New resources to replace the existing lower Snake River dams' energy and capacity would cost between $10.7
to 19.0 billion with at least one emerging technology and up to $75.2 billion absent breakthroughs in not-yet-

commercialized emerging technologies. If these costs are not paid for by an outside source, it would result in
higher electric bills for millions of Northwest residents. (These net present value costs were calculated using a

3% discount rate, consistent with the discount rate used in the Inslee/Murray draft report which is a reasonable
rate for public financing of large utility projects.)

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Tuesday, July 5, 2022 11:48 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Cc: Godwin,Mary E (BPA) - LN -7 <megodwin@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN-WASH

<slbaskerville@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>

Subject: Next question: $75 billion

1
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Confidential and privileged attorney client communication/FOIA-exempt

Hi Birgit and Doug,

CEQ and DOE are asking about the change from $45 billion to $75 billion in the final report. It sounds like
Eve and Doug talked through this issue on Friday, and it originates from the change in discount rate from
5% to 3% to be more consistent with the discount rate used by the Inslee/Murray report.

Is that correct?

Doug, if so, we should make sure that is clear in the talking points because I do not see this information
updated in the latest version you sent earlier today.

Thanks,

Jill
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Wednesday, July 6, 2022 4:36 PM

To: Arne Olson
Cc: James,Eve A L (BPA) - PG- 5

Subject: RE: latest update

DELIBERATIVE FOIA EXEMPT

I forgot the header again! And am including my phone below

. . . . . . . . . . . . . . . . . . . .

Birgit Koehler (she/her/hers)
Deputy Director of Power Generation Asset Management
BONNEVILLE POWER ADMINISTRATION
bqkoehler@bpa.gov I

0: 503-230-4249

El 0 Cal 13 0

From: Koehler,Birgit G (BPA) - PG-5

Sent: Wednesday, July 6, 2022 4:34 PM
To: Arne Olson <arne@ethree.com>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: latest update

Hello Arne,

Here is the latest information I have.

"The E3 presentation to the Council tomorrow will likely be canceled. The current plan is to delay one
week, potentially to the full Council meeting, but this still needs to be confirmed and coordinated."

Once I hear that a decision is finalized, I'll send you another email plus let the Council staff know. The
Council Chair has already been contacted. On the Council website, I see that the next Council meeting is July

12 and 13th.

Birgit

(Clearing Up will be an interesting read this weekend.)
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From:
Sent:
To:
Subject:

Short and sweet. Works for me!

Sonya Baskerville
BPA National Relations

(b)(6)

Baskerville,Sonya L (BPA) - AIN -WASH

Wednesday, May 25, 2022 7:37 AM
Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5; Leary,Jill C (BPA) - LN-7

DOE review response edits needed

On May 25, 2022 10:17 AM, "James,Eve A L (BPA) - PG-5" <eajames@bpa.gov> wrote:

Deliberative Process Privilege; FOIA-exempt
Good Morning- We are almost done addressing DOE/National Labs peer review. The only outstanding comment I took a

stab at but please edit/comment as needed (I kept it short but can expand if needed):
• External Review Process: Does BPA anticipate issuing the final report without an opportunity for external stakeholder

review of a draft? It may be productive to discuss the possible value, advantages, and disadvantages of offering
regional stakeholders an opportunity to review and comment on the draft—recognizing that conducting such a

review would entail time and budget.

o When the results are final, E3 will conduct a public webinar to review the results of the study and BPA will post

the study to its website.

27690753(01).pdf



From: Armentrout,Scott G (BPA) - E -4
Sent: Friday, June 3, 2022 4:55 PM

To: Cooper,Suzanne B (BPA) - P -6; Koehler,Birgit G (BPA) - PG-5; Leady Jr,William J (BPA) -

PG-5; Cook,Joel D (BPA) - K-7; Hairston,John L (BPA) - A-7; Zelinsky,Benjamin D (BPA) -

E -4; Sullivan,Leah S (BPA) - EWP-4; James,Eve A L (BPA) - PG-5; Godwin,Mary E (BPA) -

LN-7; Senters,Anne E (BPA) - LN -7; Leary,Jill C (BPA) - LN-7

Subject: E3 results presentations

Eve and all, thanks for your intense efforts. This reflects well all the feedback given - quite a feat!!!!

On Jun 3, 2022 4:05 PM, "James,Eve A L (BPA) - PG -5" <eajames@bpa.gov> wrote:
Deliberative, FOIA exempt
Hello-

Attached are the presentations sent to DOE for feedback- the E3 study results and BPA's perspective on the study
results. DOE will be providing feedback by Wednesday and I believe there is coordination to schedule a time to present
to CEQ.

Thanks,
Eve
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From: Diffely,Robert J (BPA) - PGPL- 5

Sent: Wednesday, May 4, 2022 9:31 AM
To: Koehler,Birgit G (BPA) - PG-5; James, Eve A L (BPA) - PG-5

Subject: E3 study takewaway

The takeaway for me on the E3 study is that without replacing the LSRDs with long term dispatchable capacity (NG,
Hydrogen, SMR) the costs are prohibitive (annual costs, renewable builds, and land use).

1
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From: Bellcoff,Steve (BPA) - PGPR- 5

Sent: Friday, July 29, 2022 7:55 PM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Cc: Kukreti,Rahul (BPA) - B-3; Zimmerman,Nita M (BPA) - B-3

Subject: FW: [EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

Attachments: 07-29 -2022 RNW Comments on E3 Lower Snake River Dam Replacement Study_To
BPA.pdf

Eve/Birgit —
I would image this comment really goes your way.

It ties in the WRAP with assumption that the 15% planning reserve margin used by E3 should be a lot less.

I don't think any of the PRM numbers from the WRAP are public yet so that is an assumption.

Steve

From: Kukreti,Rahul (BPA) - B-3 <rxkukreti@bpa.gov>

Sent: Friday, July 29, 2022 6:25 PM
To: Zimmerman,Nita M (BPA) - B-3 <nmzimmerman@bpa.gov>; Bellcoff,Steve (BPA) - PGPR- 5 <srbellcoff@bpa.gov>

Subject: FW: [EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

Hi all,

I thought you should be aware of these comments that came into us from TechForum (from Renewable NW). They raise
the issue that the E3 study did not consider WRAP in its analysis.

Thanks
Rahul

From: Tech Forum <techforum@boa.gov>

Sent: Friday, July 29, 2022 12:24 PM
To: Truong,Mai N (BPA) - B-3 <mntruong@bpa.gov>; Kukreti,Rahul (BPA) - B-3 <rxkukreti@bpa.gov>; Mantifel,Russell
(BPA) - PGL-5 <rxmantifel@bpa.gov>

Subject: FW: [EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

Morning all,
We received this comments this morning and are unsure of exactly who to forward to however there was mention of
"resource adequacy" so checking with this team first.
Regards,

Tech Forum

From: Sashwat Roy <sashwat@renewablenw.org>

Sent: Friday, July 29, 2022 10:41 AM
To: Tech Forum <techforum@bpa.gov>

Cc: Warner,Joshua P (BPA) - AIR-7 <ipwarner@bpa.gov>

Subject: [ EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

1
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Hello,

Please find attached Renewable Northwest's comments on the recently released study of LSRD replacement
conducted by E3 for BPA. Please feel free to reach out if you have any questions or concerns.

Thank you!

Best,

Sashwat

Sashwat Roy, Ph.D.
Technology & Policy Manager
Renewable Northwest
421 SW 6th Ave, Suite 1400, Portland, OR 97204
503-223-4544 Portland Office

mobile)b6
www.RenewableNVV.orgg
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Friday, August 5, 2022 11:19 AM
To: James,Eve A L (BPA) - PG- 5

Subject: FW: [EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

FYI

From: Koehler,Birgit G (BPA) - PG-5

Sent: Monday, August 1, 2022 1:16 PM
To: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>

Subject: RE: [ EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

I was expecting them to close out most of the tasks, but not necessarily the last task since we might still receive requests
for presentations

The written material is complete, presentation and report

From: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>

Sent: Monday, August 1, 2022 1:02 PM
To: Koehler,Birgit G (BPA) - PG-5 <bekoehler@bpa.gov>

Subject: RE: [ EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

Thanks!

Another question for you since Eve is out ©

I received Final invoices from E3 on Friday... I need to check in and make sure that everything was completed before
submitting them for payment.
I don't suppose you have any knowledge I can hold it for next Monday when Eve is back as well so no problem either
way.

Steve

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, August 1, 2022 10:54 AM
To: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Cc Kukreti,Rahul (BPA) - B-3 <rxkukreti@bpa.gov>; Zimmerman,Nita M (BPA) - B-3 <nmzimmerman@bpa.gov> ;

Warner,Joshua P (BPA) - AIR-7 <jpwarner@bpa.gov>

Subject: RE: [ EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

Steve,
Thanks for forwarding this. The letter is similar to a piece RNW wrote in Clearing Up. I've forwarded the letter to E3

because E3 is preparing a technical reply to RNW's article for this Friday's Clearing Up. E3 tells us that there are
miscommunications and misunderstandings.

Birgit

1
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From: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>

Sent: Friday, July 29, 2022 7:55 PM
To: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>

Cc: Kukreti,Rahul (BPA) - B-3 <rxkukreti@bpa.gov>; Zimmerman,Nita M (BPA) - B-3 <nmzimmerman@bpa.gov>

Subject: FW: [EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

Eve/Birgit —
I would image this comment really goes your way.

It ties in the WRAP with assumption that the 15% planning reserve margin used by E3 should be a lot less.

I don't think any of the PRM numbers from the WRAP are public yet so that is an assumption.

Steve

From: Kukreti,Rahul (BPA) - B-3 <rxkukreti@bpa.gov>

Sent: Friday, July 29, 2022 6:25 PM
To: Zimmerman,Nita M (BPA) - B-3 <nmzimmerman@bpa.gov>; Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>

Subject: FW: [EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

Hi all,

I thought you should be aware of these comments that came into us from TechForum (from Renewable NW). They raise
the issue that the E3 study did not consider WRAP in its analysis.

Thanks
Rahul

From: Tech Forum <techforum@bpa.gov>

Sent: Friday, July 29, 2022 12:24 PM
To: Truong,Mai N (BPA) - B-3 <mntruong@bpa.gov>; Kukreti,Rahul (BPA) - B-3 <rxkukreti@bpa.gov>; Mantifel,Russell
(BPA) - PGL-5 <rxmantifel@bpa.gov>

Subject: FW: [EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

Morning all,
We received this comments this morning and are unsure of exactly who to forward to however there was mention of
"resource adequacy" so checking with this team first.
Regards,

Tech Forum

From: Sashwat Roy <sashwat@renewablenw.org>

Sent: Friday, July 29, 2022 10:41 AM
To: Tech Forum <techforum@bpa.gov>

Cc: Warner,Joshua P (BPA) - AIR-7 <ipwarner@bpa.gov>

Subject: [ EXTERNAL] RNW's Feedback on E3 LSRD Replacement Study for BPA

Hello,

Please find attached Renewable Northwest's comments on the recently released study of LSRD replacement
conducted by E3 for BPA. Please feel free to reach out if you have any questions or concerns.
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Thank you!

Best,

Sashwat

Sashwat Roy, Ph.D.
Technology & Policy Manager
Renewable Northwest
421 SW 6th Ave, Suite 1400, Portland, OR 97204
503-223-4544 Portland Office

(mobile)(b)(6)

www.RenewableNW.orgg
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RENEWABLE
N°RTHWEST

Comments on E3 Lower Snake River Dam Replacement Study

July 29, 2022

Renewable Northwest appreciates the opportunity to provide feedback to BPA on the E3 study

on replacing the power and capacity of the Lower Snake River Dams. While we are not taking a

position on whether or not the dams should be breached recognizing the fact that there are other

underlying factors at play, we are extremely concerned about assertions in the E3 study which

essentially portrays an alternate reality where only "firm or dispatchable" resources like
natural-gas fired power plants and small modular nuclear reactors are able to replace the capacity

provided by the LSRD. Hybrid and standalone energy storage projects (including long-duration

energy storage resources) will be an important complementary resource to BPA's hydro fleet in

providing the necessary capacity and flexibility to the PNW electric grid. We share the following

points to ensure that BPA is aware of the study assumptions used by E3 and recent developments

in the Pacific Northwest region:

1. RESOLVE does not account for the full value of hybrid and standalone energy
storage resources.

As per E31, the Northwest RESOLVE model simulates the operations of the WECC system for
41 independent days sampled from the historical meteorological record of the period 2007-2009.

Rather than make investment decisions based on a model of at least one full year, incumbent
models design including RESOLVE create resource portfolios using a small sample ofhours or

days, and assume that this trimmed down time series accurately captures the full intra-year

variability of renewable resources and storage. Thus, RESOLVE is not a direct replacement for a

production cost model which can run sequentially for 8760 hours (hourly resolution) and can
fully dispatch resources across hours, days and weeks to understand the system & resource

' E3, BPA LSRD Study.
httos://www.whitehouse.goy/wo -content/uploads12022/071E3-BPA-LSR-Dams-Reportpdf
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interactions and dispatch, and instead selects resources based on their capital costs (or capex) to

fill the need instead of accounting for the value provided by other resources.

RESOLVE primarily replaces the carbon-free energy from the dams with additional wind power
and the firm capacity with dual fuel natural gas and hydrogen combustion plants. Small amounts
of additional energy efficiency and battery storage are also selected in some scenarios. The report

mentions that "storage resources such as battery storage and pumped hydro support renewable
integration but show limited capacity value given the large shares of hydro in the Northwest
region." This again highlights the limitations of relying on a capacity expansion model without

complimenting a full -year production cost model because storage resources can provide both

flexibility and capacity benefits and act as a complement to the NW hydro resources. In fact, the

scenario in which E3 assumes a high battery ELCC due to higher summer demand, with the LSR
dams intact, leads to 1.5 GW of batteries to be selected and 1.4 GW less dual fuel natural gas and

hydrogen plants. In Scenario 2a, with the LSR dams intact, higher battery ELCCs cause another
2.4 GW of batteries and another 0.3 GW of wind to be selected, with 3.6 GW less dual fuel

natural gas and hydrogen plants. The reason behind their exclusion in the case when LSRD is

breached is primarily due to their rapidly declining capacity contribution which is hard to

understand because if the region procures more renewable resources, the battery storage ELCCs
should decline much less rapidly because they have the ability to absorb and provide energy

during the higher demand hours.

It is also important to note that E3 does not explicitly model hybrid solar/wind + battery storage
resources in the study. In fact, hybrid resources are not even mentioned in their study report.

Although battery storage resources can be selected individually by the RECAP model, it seems

that model cannot co-optimize its dispatch with solar or wind generation which leaves a lot of
value on the table. The argument that states like Oregon, Washington and Idaho are not

resource-rich which make hybrid resources not cost-effective is false because based on recent

IRP modeling from PacifiCorp, Portland General Electric and Idaho Power, hybrid resources

especially solar paired with 4-hour battery storage has over 80% ELCC value. In fact, Idaho

Power's recent portfolio modeling in their 2021 IRP2 shows that ELCC values of hybrids and

standalone storage exceed 85% with 8-hour battery storage assigned a 97% ELCC value. It is

therefore implausible that a capacity expansion model would not select solar plus storage or even

long-duration standalone storage resources like pumped hydro in the region unless the model
does not fully realize its value. We recommend that E3 clarifies whether solar and battery storage

resources are being co-optimized endogenously in the model. The co-optimization aspect is

extremely important because if the model is not able to do that, it leads to overbuilding and

over-curtailment in the resource portfolio because as E3 notes, the battery storage ELCCs decline

sharply due to declining marginal contributions.

2 Idaho Power 2021 IRP.
httos://docs.idahopower.com/odfs/AboutUs/PlanningforFuture/irp/2021/2021%20IRP WEB.odf
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2. E3's modeling does not account for the impact of climate change-adjusted hydro
and load in the changing demand pattern of the region.

According to the recent 2021 2021 Secure Water Act Study by the Bureau of Reclamation',

increasing temperatures, earlier runoff and lower summer flows may reduce hydropower

flexibility in the Pacific Northwest. This is particularly impactful for the summer peak hours. E3
states that " [t]he biggest cost drivers for replacement resources are the need to replace the lost
firm capacity for regional resource adequacy" especially during multi-day events in the winter.

E3 has been recently contracted by Puget Sound Energy to undertake a Resource Adequacy

analysis for their 2023 Electric IRP wherein they would expressly consider downscaled climate

data to understand the changing hydro flow patterns in the region. Specifically, the climate data

suggests that the Pacific Northwest is increasingly moving towards more high-demand hours in

the summer than winter due to lesser hydro availability in summer primarily due to higher

temperatures. This was also concluded by the recently released 2021 Power Plan by the
Northwest Power and Conservation Council. In fact in their review of PSE's ELCC

methodology, E3 themselves state that "moving forward, PSE's winter peaks may be reduced

relative to summer peaks based on more recent climate warming trends, which has the potential
to impact PSE's resource planning." Thus, it is surprising that E3 does not consider downscaled

climate data that BPA has worked on with Army Corp and other entities to undertake this

regional analysis and instead relics on historical data which is outdated as can be seen from

recent events in the summer months..

3. The region is moving towards clean, non-emitting capacity resources to meet
capacity needs and state-policy targets.

Investor-owned utilities like PacifiCorp, PGE, Idaho Power and others will procure more than 3

GWs solar, wind, hybrid and energy storage resources over the next few years, owing their zero

variable costs, increasingly lower capex and their operational characteristics which include
flexibility as well as dispatchability. The resources selected for replacement of LSRD by the E3

study which includes dual-fuel natural gas and SMRs are extremely unlikely and speculative in

the near-term due to practical concerns. In fact, Oregon PUC recently acknowledged4
PacifiCorp's 2021 IRP only to the extent that the Natrium nuclear project is not included in the

preferred portfolio thus showing the financial risk in such investments. While hydrogen-fired

3 2021 SECURE Water Act Report. Bureau of Reclamation.
https://www.usbr govinewsroornittine.ws -release/3807

4 OPUC Acknowledges PacifiCorp's 2021 IRP, Minus SMR Project
bttbs://www.rewsdata.corniclearing up/suooly and demandionuc-acknowledges-bacificorbs -2021 -irp -mi
nus -smr-oroject/article 42138672-b216 -11ec -b339-4b0243066b08.htm1
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combustion turbines may be cost-effective in the future, there is not enough supply or

infrastructure including pipelines of clean hydrogen in the region to satisfy that need in the
near-term. The study also does not account for the fact that a lot of additional solar and wind

power plants would have to be constructed to produce that clean hydrogen in the first place.

Additionally, the study also does not consider the electrolyzer load that would be added to the

system and how it would interact with the generation portfolio in the Pacific Northwest. Thus,

investing in natural gas-fired generation in the present with a hope that eventually they would be

converted to burn hydrogen is a risky investment strategy.

4. The effect of the regional resource adequacy program (or western resource
adequacy program) is not captured in the E3 study.

E3 states that "resource adequacy needs are captured in RESOLVE by ensuring that all resource
portfolios have enough capacity to meet the peak Core Northwest median peak demand plus a

15% planning reserve margin." The 15% planning reserve margin assumption would not be true
in the near future when BPA along with major utilities across the northwest start participating in

the program along with utilities in the southwest region creating a larger footprint. The load and
resource diversity in the region would lead to a more efficient resource buildout and allocation
going forward which essentially means lower PRMs for individual utilities.

To meet regional decarbonization goals and mandates irrespective of whether the lower Snake

River dams are breached or not, load-serving entities will need to procure clean and non-emitting
capacity resources like solar or wind, paired with battery storage and longer duration batteries

and pumped-hydro resources. Investor-owned utilities in the region have already started on this

energy transition. It is unhelpful to the region to continue to rely on speculative markets and

outdated modeling assumptions which exclude existing capacity resources. The tools and

analysis used to determine how to move forward on new procurements and generator
replacements need to consider resources which are commercially available and consistent with

our region's procurement mandates and decarbonization goals.

/s/ Sash wat Roy
Technology & Policy Manager
Renewable Northwest
421 SW Sixth Ave. #1400
Portland, OR 97204
(503) 223-4544
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Subject: FW: Council Spotlight: Lower Snake River Dams Replacement

From: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Sent: Tuesday, August 2, 2022 4:20 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>;

Kaseweter,Alisa D (BPA) - Al-7 <alkaseweter@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Egerdahl,Ryan
J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>; ADL_AIR_ONLY <adl_air_only@bpa.gov> ; Klumpp,Elizabeth C (BPA) - AIR-WSGL

<ecklumpp@bpa.gov>

Subject: Council Spotlight: Lower Snake River Dams Replacement Power Study, Spring Chinook Return Better than
Forecast, Low- Income EE Programs, Lamprey Efforts

Yeah, folks are so scared of that truth that they just want to make it disappear. But, given what's happening in
Europe, it will be hard to look away now and ignore what could happen.

Sonya Baskerville
BPA National Relations
b6

On Aug 2, 2022 5:27 PM, "Klumpp,Elizabeth C (BPA) - AIR-WSGL" <ecklumpp@bpa.gov> wrote:
FYI — You may have all seen this?

Council staff did a decent job summarizing E3's LSRD report. My disappointment is that Washington State has multiple
clean energy laws, and codes and laws that are pushing natural gas and petroleum use to the electricity grid. Yet the
Council saved the real analysis and costs of removing the LSRs in such a decarbonized grid to the last bullet point. The
Council's summary focuses on the $11 -$19.6 billion cost figure.

• In the study's economy-wide deep decarbonization scenarios, replacement without any
emerging technologies requires very large renewable resource additions at a very high
cost; for example, 12,000 megawatts of wind and solar at a (net present value) cost of $42
billion to $77 billion

From: Northwest Power & Conservation Council <no-reply@nwcouncil.org>

Sent: Tuesday, August 2, 2022 12:16 PM
To: Klumpp,Elizabeth C (BPA) - AIR-WSGL <ecklumpp@bpa.gov>
Subject: [ BULK EMAIL] Council Spotlight: Lower Snake River Dams Replacement Power Study, Spring Chinook Return
Better than Forecast, Low- Income EE Programs, Lamprey Efforts

Council Spotlight
NEWS ABOUT ENERGY AND NATURAL RESOURCES IN THE PACIFIC NORTHWEST
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Lower Snake River Dams
Replacement Power Study

While it is possible to replace the output of the four lower Snake River dams

while meeting aggressive clean - energy goals, the cost would be substantial,

and the reliability of the system could depend on future technologies.

Read more.

Upcoming Meetings
AUGUST 16-17: Council Meeting (Webinar)
More meetings
Coronavirus update: The Council is starting to resume in -person meetings, with online
participation always available. We encourage people to join our meetings and engage with
our staff and members by phone, webinar and email.

More News
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2022 Spring Chinook Salmon Return
Better Than Forecast

Council members were briefed on spring Chinook salmon returns to
the Columbia and Snake rivers, as well as the more sobering update
on recovery efforts for Tucannon River spring Chinook. Read more.

Energy Efficiency Programs for Low-

Income Households

In a challenging economy when costs seem to be rising constantly,
low- income households face an increasing risk of being unable to
afford basic necessities, including electricity. Read more.

Efforts to Bring Back Pacific Lamprey
Succeeding

Laurie Porter and Jon Hess of CRITFC briefed members on the
current run of Pacific lamprey in the Columbia River Basin and tribal
projects currently implemented through the Council's F&W Program.
Read more.

Trout Creek Habitat Tour: Learning from
the Place

This past spring, Oregon Council member Louie Pitt, Jr. and Council
staff toured the Trout Creek Watershed Restoration Project located in
Central Oregon. Read more.

503.222.5161 info@_,Dnwcouncil.org www.nwcouncil.org
Subscribe or view in a browser
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This email was sent to ecklumpp@bpa.gov

why did I get this? unsubscribe from this list update subscription preferences

Northwest Power and Conservation Council • 851 SW Sixth Avenue • Suite 1100 • Portland, OR 97204 • USA
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From:
Sent:
To:
Cc:

Subject:
Attachments:

James,Eve A L (BPA) - PG- 5

Tuesday, April 19, 2022 4:23 PM

Angineh Zohrabian; Riley,Erin A (BPA) - PGPR- 5; Aaron Burdick
Koehler,Birgit G (BPA) - PG-5; Diffely,Robert J (BPA) - PGPL-5; Egerdahl,Ryan J (BPA) -

PGPR-5; Sierra Spencer; Arne Olson; Jack Moore
FW: Data for E3

2022-04- 19_RW_output_selectCYs_Big10_NS.xlsx

Deliberative; FOIA Exempt
This would be the "emergency capabilities" scenario set:

From: Riley,Erin A (BPA) - PGPR-5 <eariley@bpa.gov>

Sent: Wednesday, April 6, 2022 4:47 PM
To: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>

Subject: Data for E3

Deliberative; FOIA Exempt

Hi Eve,

I've attached the data removing spillway spill at the lower snakes.
Also made some plots for 2005 so you can see the difference, and added some hourly data from actual 2005 (Dataquery
2.0 (crohms.org))

Otherwise the run parameters are the same as before.

Data notes: The model was run on the FY, as indicated by the "trace" column. For CV I provided the Oct-Dec of the
following FY trace. I did not correct the date to be continuous because this model simulation, generation is peaking
during these dates in the datetime column:

Wednesday, December 6,

Wednesday, January 3,

Wednesday, February 7,

Wednesday, July 3,

Wednesday, August 21,

2023

2024

2024

2024

2024

Friday, December 8,

Friday, January 5,

Friday, February 9,

Friday, July 5,

Friday, August 23,

2023

2024

2024

2024

2024

Data dictionary:
"*.Power" = hourly generation in MW
"*.GN_Max_HK_ModelCap" = one hour capacity.

DEC Sim" = Dec reserves held at that project, or total if * is BPA

INC Sim" = Inc reserves held by that project, or total is * is BPA

Erin Riley
Operations
PGPR— Long
Bonneville

Research Analyst
Term Power Planning
Power Administration

503 - 230 - 3717
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From: Kaseweter,Alisa D (BPA) - Al-7

Sent: Thursday, June 30, 2022 9:47 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Subject: RE: [EXTERNAL] [BULK EMAIL] Hydrology Digest for Monday June 27, 2022

I think we should note to E3 that while we wouldn't change the assumption, there does currently seem to be an open
question on whether "retails sales" under CETA include transmission and distribution losses. The environmental groups,
including some of the same groups advocating for breaching the LSRDs, have taken a stance that retails sales do include
losses. If that sentiment prevails, then the "retail sales" scenario would understate costs.

I don't know if E3 has a list of some of the issues or cautions that would impact the likelihood of the retail sales scenarios
(like technology breakthroughs) but this would be one item I would add to that list.

Thanks for giving me the opportunity to provide some input!

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Wednesday, June 29, 2022 1:52 PM
To: Kaseweter,Alisa D (BPA) - Al-7 <alkaseweter@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: [ EXTERNAL] [BULK EMAIL] Hydrology Digest for Monday June 27, 2022

Deliberative, FOIA exempt
Hi Alisa - Here is what is in the draft report on the 100% clean retail sales:

Clean Energy Policy
Clean energy policy for the electric sector was modeled at either 1000/ clean retail sales or zero -carbon by
2045. A 100% clean retail sales policy requires serving 100% of electricity sold on an annual basis to be met by
clean energy resources. This allows generation not used to serve retail sales (i.e., transmission and distribution
losses) to be met by emitting resources. It also allows emitting generation or unspecified imports in one hour to
be offset by exported generation in another hour of the year. In the baseline load scenario, reaching 100% clean
retail sales requires —85% carbon reduction compared to 1990 levels by 2045. The zero- carbon scenario ensures
that all electricity generated in the Northwest or imported from other regions emits no carbon emissions in
every hour of the year.

We are providing E3 with "light touch" comments so let me know if you feel strongly that we should provide any
comments on this section.

From: Kaseweter,Alisa D (BPA) - Al -7 <alkaseweter@bpa.00v>

Sent: Tuesday, June 28, 2022 3:00 PM
To: Koehler,Birgit G (BPA) - PG-5 <bakoehlerObpa.qov>

Cc: James,Eve A L (BPA) - PG-5 <eajamesPbpa.qov>

Subject: RE: [ EXTERNAL] [BULK EMAIL] Hydrology Digest for Monday June 27, 2022

It is really complicated. But if losses are —7%, it's an important caveat. If WA doesn't implement CETA like E3 assumes, it
would increase the assumed cost and challenges of decarbonization and replacing the LSRDs. I'll await some follow-up
from Eve. Thanks.
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From: Koehler,Birgit G (BPA) - PG-5 <bilkoehlerbpa.gov>

Sent: Tuesday, June 28, 2022 11:54 AM
To: Kaseweter,Alisa D (BPA) - Al -7 <alkaseweterAbpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.qoy>

Subject: RE: [ EXTERNAL] [BULK EMAIL] Hydrology Digest for Monday June 27, 2022

Alisa,
These things are so complicated. I can't quite keep track. Eve pulled out a footnote from the slide deck that
might be helpful. Eve is expecting a copy of their full report today, so let's take a look and loop back with you
on this piece.

-I-Scenario 1: 100% Clean Retail Sales
• Northwest resources produce enough clean energy to meet 100% of retail electricity sales on an annual

average basis
• Some gas generation is retained for reliability, but carbon emissions are reduced 85% below 1990 levels
• Business-as-usual load growth

From: Kaseweter,Alisa D (BPA) - AI-7 <alkaseweter@bpa.gov>

Sent: Tuesday, June 28, 2022 8:19 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: FW: [EXTERNAL] [BULK EMAIL] Hydrology Digest for Monday June 27, 2022

Not sure on the timing on the E3 study, but perhaps something to pass along?

Also, someone at BPA (I won't name who because the presentation seems to be tightly held) got a copy of the E3

presentation and asked me about this footnote:

**A 100% clean retail sales target allows emissions for electric generation beyond that needed to serve "retail
sales", i.e. losses during transmission to retail loads and exported energy

It's not clear to us that this is true for CETA - it's a gray area that hasn't been answered - and it is not true for Oregon's
clean energy standard. If E3's analysis assumes this, I'd suggest the footnote clarify that it is an assumption and to the
extent not true would further raise costs, make standards more difficult to achieve, etc. I'm more than happy to talk to
someone at E3 about it if it's helpful.

From: Pytlak,Erik S (BPA) - PGPW-5 <espytlakPbpa.gov>

Sent: Tuesday, June 28, 2022 6:42 AM
To: Duncan,Megan N (BPA) - PD-5 <MNDuncan@bpa.gov>; ADL_PGPW_ALL
<ADL PGPW ALL@BPASitel .bpa.qov>

Cc: Kaseweter,Alisa D (BPA) - Al-7 <alkaseweter@bpa.gov> ; Koehler,Birgit G (BPA) PG-5 <bgkoehler@bpa.gov>

Subject: FW: [EXTERNAL] [BULK EMAIL] Hydrology Digest for Monday June 27, 2022

Hello all. Just a quick FYI.

The Hydrology section at AGU is going to have a special session on hydropower and green energy integration (below) at
the Fall (December) Meeting in Chicago. Unlike last year, I don't think we have anything to submit from PGPW, but it
could be a very interesting session. Megan is already planning to attend (through her department), Ann is covering
CEATI/HOPIG meetings, and the mets are probably going to other conferences (e.g. Mike is going to NWA in August; I'll
be going to AMS in January). But this could be a good one for at least one of us to attend. We frequently send 2

hydrologists to AGU, either remotely or in person.
2
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I grabbed this from the AGU website after logging in:

"Hydropower, historically, has been a major source of clean energy. However, it has also been controversial because of
the impacts of dams on river ecosystems and the livelihoods of local communities. Further, its economic
competitiveness is increasingly being challenged by advancements in other renewable technologies including solar and
wind, and climate change can impact the productivity of hydropower systems. Yet, hydropower can play an important
role in the integration of variable renewable resources to minimize reliance on fossil fuels for grid balancing and
reliability. Other strategies such as pumped -storage hydropower, powering non - hydro dams, and floating solar on
hydropower reservoirs can also be crucial in sustainable energy transitions. Thus, it is imperative to understand the full -

scale costs, benefits, and impacts of hydropower in decarbonized futures. This session invites abstracts on hydropower's
operations, future expansions, costs, benefits, and impacts in the context of clean energy transitions at local to global
scales."

- Erik

From: American Geophysical Union <DoNotReply@ConnectedCommunity.org>

Sent: luesday, June 28, 2022 12:03 AM
To: Pytlak,Erik S (BPA) - PGPW -5 <espytlak@bpa.gov>

Subject: [ EXTERNAL ] [ BULK EMAIL] Hydrology Digest for Monday June 27, 2022

Hydrology

Post New Message

Jun 27, 2022

Discussions

started 17 hours aco, A.F.M.Kama! Chowdhury (0 replies)

AGU 2022: Session GC075 — Role of Hydropower in Sustainable Clean Energy Transitions

1. Dear Colleagues. We would like to invite... A.F.M. Kamal Chowdhury

1. AGU 2022: Session GC075 — Role of H drosower in Sustainable Clean Ener. Transitions
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Reply to Group

Jun 27, 2022 9:49 AM

A.F.M. Kamal Chowdhury

Dear Colleagues,

Reply to Sender

We would like to invite you to submit an abstract to our AGU Fall Meeting 2022 session: GC075
— Role of Hydropower in Sustainable Clean Energy Transitions. We expect abstracts on a
broad range of topics including but not limited to hydropower's operations, future expansions,
costs, benefits, and impacts in the context of clean energy transitions at local to global scales.
More details about the session and submission guidelines can be found in the link below.

Session link: https://agu.confex.com/agu/fm22/prelim.cgi/Session/161099

Abstract submission deadline: August 3, 2022

Conveners:

Dr. Kamal Chowdhury (University of Maryland)

Dr. Thomas B. Wild (Pacific Northwest National Laboratory)

Dr. Matthew Binsted (Pacific Northwest National Laboratory)

Dr. Ranjit Deshmukh (University of California Santa Barbara)

We look forward to seeing you in Chicago or virtually.

On behalf of all conveners,

27691142(01).pdf



Dr. Kamal Chowdhury

Email: kchy@umd.edu

A.F.M. Kamal Chowdhury

Reply to Group Online View Thread Recommend Forward

You are subscribed to "Hydrology" as espytlak@bpa.gov. To change your subscriptions, go to My
Subscriptions. To unsubscribe from this community discussion, go to Unsubscribe.
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From: Armentrout,Scott G (BPA) - E -4
Sent: Thursday, June 16, 2022 2:21 PM

To: Godwin,Mary E (BPA) - LN-7; Koehler,Birgit G (BPA) - PG-5; Zelinsky,Benjamin D (BPA) -

E -4; James,Eve A L (BPA) - PG-5

Subject: RE: BPA slide deck

Concur — definitely don't want to do anything with the BPA deck though until we convene and do another run through of
it. But as long as E3 gets the typo and is comfortable with theirs. Also please make sure it meets you marking needs and
remind we are not releasing further till July Power council meeting TBA.

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES

I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.qov

I
P 503 -230-3076

I
• b 6

From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Thursday, June 16, 2022 12:23 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: BPA slide deck

Thanks Eve.

On Jun 16, 2022 12:21 PM, "James,Eve A L (BPA) - PG-5" <eajames@bpa.gov> wrote:
I have one edit that I need to get from E3 on the NPV typo they brought up in the meeting. I'll do that and send it
around.

From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Thursday, June 16, 2022 12:20 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>;

James,Eve A L (BPA) - PG -5 <eaiames@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: BPA slide deck

CEQ has requested E3's slide deck. Are you okay if I clean it up and send to them?

On Jun 16, 2022 11:40 AM, "Armentrout,Scott G (BPA) - E-4" <sgarmentrout@bpa.gov> wrote:
I think in light of today's meeting, we need to revisit this deck again. Especially the key takeaways. Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES

I E-4
BONNEVILLE POWER ADMINISTRATION
bpa.qov

I P 503-230-3076 I C b 6)
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II CM 0 MI in a

From: James,Eve A L (BPA) - PG-5 <eaiames@bDa.gov>

Sent: Wednesday, June 15, 2022 9:52 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>

Subject: BPA slide deck

Deliberative, FOIA exempt
Attached are the slides from this morning. I don't think this will change unless anyone sees red flag typo issues to fix. I

will send the E3 deck after we meet with them at 2 PM today.

Thanks,
Eve
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From: Godwin,Mary E (BPA) - LN-7

Sent: Friday, June 17, 2022 8:59 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5; Zelinsky,Benjamin D (BPA) -

E-4; Armentrout,Scott G (BPA) - E -4
Subject: RE: BPA slide deck

Thanks Eve — I will send this to CEQ and DOE folks.

Thanks,
Mary

From: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>
Sent: Friday, June 17, 2022 7:08 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: BPA slide deck

Deliberative, FOIA exempt
Good Morning-

Attached is the updated slide deck that you can send to CEQ. E3 also provided this information in response to the
questions but not sure if we want to share that as well or if we think it would be too confusing:

• The overnight and operating costs are removed and just the NPV costs are now shown on the summary slide
• RESOLVE accounts for both the overnight costs and the financing costs associated with financing those

investments over the project lifecycle, in addition to fuel, O&M, and other ongoing fixed and variable costs
• These financing costs are a key difference between reporting overnight capital costs vs. actual all-in modeled

NPV costs
• As deemed useful for our final public report, E3 can explore more detailed ways to break out both the overnight

capital costs, ongoing O&M and fuel costs, and the ongoing financing costs associated with resources and
transmission

• Regarding the specific question on the $11 billion overnight costs, we did find this value was an error, as it did
not capture the significant transmission costs in Scenario 2c needed to deliver the remote renewable energy
resources selected into the Northwest zone (these transmission costs were very large given that RESOLVE had

already built out all of the local resource potential even with the dams remaining in that case), the transmission
costs increase the overnight costs by nearly 3x and the costs of financing the renewables and transmission
assets make up the difference versus the $46 billion NPV (which we confirmed is the correct value)

• We've also noted the use of a 5% discount rate assuming IPP financing of new resources, which leads to a lower
NPV than if we used the 3% rate assumed in the Inslee + Murray study

From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Thursday, June 16, 2022 12:23 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov> ;

James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>

Subject: RE: BPA slide deck

Thanks Eve.
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On Jun 16, 2022 12:21 PM, "James,Eve A L (BPA) - PG-5" <eajames@bpa.gov> wrote:
I have one edit that I need to get from E3 on the NPV typo they brought up in the meeting. I'll do that and send it
around.

From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Thursday, June 16, 2022 12:20 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskyCabpa.gov>;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: BPA slide deck

CEQ has requested E3's slide deck. Are you okay if I clean it up and send to them?

On Jun 16, 2022 11:40 AM, "Armentrout,Scott G (BPA) - E-4" <sgarmentroutAbpa.gov> wrote:
I think in light of today's meeting, we need to revisit this deck again. Especially the key takeaways. Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES

I E-4

BONNEVILLE POWER ADMINISTRATION
boa.gov I P 503-230-3076 I C M(6)

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Wednesday, June 15, 2022 9:52 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>

Subject: BPA slide deck

Deliberative, FOIA exempt
Attached are the slides from this morning. I don't think this will change unless anyone sees red flag typo issues to fix. I

will send the E3 deck after we meet with them at 2 PM today.

Thanks,
Eve

2
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From: Leary,Jill C (BPA) - LN-7

Sent: Wednesday, May 25, 2022 7:39 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5; Baskerville,Sonya L (BPA) -

AIN -WASH

Subject: RE: DOE review response edits needed

Looks great, thanks.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Wednesday, May 25, 2022 7:18 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Baskerville,Sonya L

(BPA) - AIN-WASH <slbaskerville@bpa.gov>

Subject: DOE review response edits needed

Deliberative Process Privilege; FOIA-exempt

Good Morning- We are almost done addressing DOE/National Labs peer review. The only outstanding comment I took a

stab at but please edit/comment as needed (I kept it short but can expand if needed):

• External Review Process: Does BPA anticipate issuing the final report without an opportunity for external stakeholder
review of a draft? It may be productive to discuss the possible value, advantages, and disadvantages of offering
regional stakeholders an opportunity to review and comment on the draft—recognizing that conducting such a

review would entail time and budget.
o When the results are final, E3 will conduct a public webinar to review the results of the study and BPA will post

the study to its website.

1
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Monday, February 7, 2022 4:10 PM
To: James,Eve A L (BPA) - PG- 5; Diffely,Robert J (BPA) - PGPL-5

Cc: Petty, Robert J (BPA) - PGP-5

Subject: RE: E3 Proposal - BPA Lower Snake River Power Study 2022-02 -07 Rob Comment.pdf

Deliberative; FOIA -exempt

One thing we forgot to talk about today was the Treaty. Eve and I discussed with Trevor on Friday what it
might mean for our study if the Treaty were terminated: no more CE but also no proportional draft. Would
that change the E3 study materially?

From a pure 1 -for-1 standpoint, it doesn't change the LSN capabilities. But it could make a difference in the E3

approach.

From: Koehler,Birgit G (BPA) - PG-5

Sent: Monday, February 7, 2022 3:05 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.gov>

Cc: Petty,RobertJ (BPA) - PGP-5 <ripetty@bpa.gov>

Subject: RE: E3 Proposal - BPA Lower Snake River Power Study 2022-02 -07 Rob Comment.pdf

Deliberative; FOIA -exempt
Well, I have it on my list of things not to forget. Let's see if they have an idea for adding this 1-for-1
completeness.

And I'm keeping for reminder Rob D's sentence:
Incremental to replace LSN is getting closer and closer to full replacement as other resources come out.

From: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>

Sent: Monday, February 7, 2022 2:30 PM
To: Diffely,RobertJ (BPA) - PGPL-5 <ridiffely@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Petty,Robert 1 (BPA) - PGP-5 <ripetty@bpa.gov>

Subject: RE: E3 Proposal - BPA Lower Snake River Power Study 2022-02 -07 Rob Comment.pdf

I also noticed the one -pager they copied from might not have included the capabilities of the LSN projects that impacts
the Transmission system:

• Voltage and reactive support
• Frequency and inertial response
• Blackstart capability
• Short-circuit and grounding contribution
• Ability to ride-through voltage and frequency excursions
• Ability to participate in gen drop as part of Remedial Action Schemes

Not sure how we want to incorporate that into the discussion tomorrow with E3.

1
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From: Diffely,RobertJ (BPA) - PGPL-5 <ridiffelv@bpa.gov>

Sent: Monday, February 7, 2022 12:00 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>

Cc: Petty,Robert 1 (BPA) - PGP-5 <rjpetty@bpa.gov>

Subject: RE: E3 Proposal - BPA Lower Snake River Power Study 2022-02 -07 Rob Comment.pdf

The second sections seems to address the one -for-one concept — replacing all attributes in a carbon constrained world.
Starting what we did in the EIS...

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Monday, February 7, 2022 11:42 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <rjcliffelv@bpa.gov>

Cc: Petty,RobertJ (BPA) - PGP-5 <rjpetty@bpa.gov>

Subject: RE: E3 Proposal - BPA Lower Snake River Power Study 2022-02 -07 Rob Comment.pdf

Those were exactly my initial thoughts. We can discuss at noon.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, February 7, 2022 11:20 AM
To: Diffely,RobertJ (BPA) - PGPL-5 <ridiffelv@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Petty,RobertJ (BPA) - PGP-5 <rjpetty@bpa.gov>

Subject: RE: E3 Proposal - BPA Lower Snake River Power Study 2022-02 -07 Rob Comment.pdf

Deliberative; FOIA -exempt

Adding Mr. Petty,

And this approach seems more in line with replacing the reliability, but not guaranteeing that it is a 1-for-1 for
all of the capabilities of the lower Snakes.

From: Diffely,RobertJ (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Sent: Monday, February 7, 2022 11:08 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: E3 Proposal - BPA Lower Snake River Power Study 2022-02 -07 Rob Comment.pdf

Deliberative; FOIA -exempt

My high level comments. We need to get this proposal more in line with a post CETA / Clean Energy for All incremental
removal of the LSDR removal and needs more land use discussion.

Rob

2
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From: Leady Jr,William J (BPA) - PG-5

Sent: Monday, June 6, 2022 11:41 AM
To: James,Eve A L (BPA) - PG- 5

Cc: Koehler,Birgit G (BPA) - PG-5

Subject: RE: E3 results presentations

Very nice work mill111111

See your getting a few comments, I don't think I can improve your work.

Bill Leady P.E.
(acting) Vice President, Generation Asset Management

I
PG

BONNEVILLE POWER ADMINISTRATION
bpa.cov

I Office 503-230-4270
I
Cell b6

From: James,Eve A L (BPA) - PG - 5 <eajames@bpa.gov>

Sent: Friday, June 3, 2022 4:06 PM
To: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Cook,Joel D (BPA) - K-7 <jdcook@bpa.gov>; Cooper,Suzanne B

(BPA) - P -6 <sbcooper@bpa.gov>; LeadyJr,William J (BPA) - PG-5 <wileady@bpa.gov>; Armentrout,Scott G (BPA) - E-4
<searmentrout@bgagov>; Koehler,Birgit G (BPA) - PG-5 <bekoehler@bpa.eov>; Leary,Jill C (BPA) - LN-7
<icleary@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ; Senters,Anne E (BPA) - LN-7
<aesenters@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov> ; Sullivan,Leah S (BPA) - EWP-4
<Issullivan@bpa.gov>

Subject: E3 results presentations

Deliberative, FOIA exempt
Hello-

Attached are the presentations sent to DOE for feedback- the E3 study results and BPA's perspective on the study
results. DOE will be providing feedback by Wednesday and I believe there is coordination to schedule a time to present
to CEO.

Thanks,
Eve

1
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From: Cook,Joel D (BPA) - K-7
Sent: Monday, June 6, 2022 9:31 AM
To: Armentrout,Scott G (BPA) - E -4; James,Eve A L (BPA) - PG-5; Hairston,John L (BPA) - A-7;

Cooper,Suzanne B (BPA) - P -6; Leady Jr,William J (BPA) - PG-5; Koehler,Birgit G (BPA) -

PG-5; Leary,Jill C (BPA) - LN-7; Godwin,Mary E (BPA) - LN-7; Senters,Anne E (BPA) -

LN-7; Zelinsky,Benjamin D (BPA) - E -4; Sullivan,Leah S (BPA) - EWP-4

Subject: RE: E3 results presentations

First I think these slides are much improved.
A couple of comments or recommended changes on the slides. For E3, I think it would be important to pull slide 16

forward by putting it after slide #3). I view this slide strategically important (i.e. the money slide). Also, although we
included it in the BPA slides, the fact that E3's study does not include cost for new transmission or distribution
infrastructure needs to be better highlighted.

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Monday, June 6, 2022 7:10 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Cook,Joel D
(BPA) - K-7 <idcook@bpa.gov> ; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>; LeadyJr,William J (BPA) - PG-5
<wileadv@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov> ; Leary,Jill C (BPA) - LN -7 <icleary@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Senters,Anne E (BPA) - LN-7 <aesenters@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>

Subject: RE: E3 results presentations
Importance: High

A couple thoughts on the BPA portion of this. Suggest modification of the slides to eliminate any indication of
defensiveness, etc. Make if very fact based. Example — Eliminate "No, in fact the E3 study reinforces the decision" to
"There is no new information that fundamentally changes the basis for the decision". Also eliminate the "not cheap, fast
or easy" language. If we are quoting some other study that said that, we should attribute it. Otherwise state it as facts,
e.g. "expensive, spanning many years and complex". Anyway that is a start — but overall it is to make it straightforward
but not tone based. Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.qov

I
P 503-230-3076

I b6

ECM 0 El

From: James,Eve A L (BPA) - PG-5 <eaiames@boa.gov>
Sent: Friday, June 3, 2022 4:06 PM
To: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov> ; Cook,Joel D (BPA) - K-7 <icicook@bpa.gov> ; Cooper,Suzanne B

(BPA) - P-6 <sbcooper@bpa.gov>; LeadyJr,William J (BPA) - PG-5 <wileady@bpa.gov>; Armentrout,Scott G (BPA) - E-4
<sgarmentrout@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Leary,Jill C (BPA) - LN-7

<jcleary@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ; Senters,Anne E (BPA) - LN-7
<aesenters@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov> ; Sullivan,Leah S (BPA) - EWP-4

27691829(01).pdf



<Issullivan@bpa.gov>

Subject: E3 results presentations

Deliberative, FOIA exempt
Hello-

Attached are the presentations sent to DOE for feedback- the E3 study results and BPA's perspective on the study
results. DOE will be providing feedback by Wednesday and I believe there is coordination to schedule a time to present
to CEQ.

Thanks,
Eve

2
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From: Leary,Jill C (BPA) - LN-7

Sent: Friday, June 3, 2022 12:15 PM
To: James,Eve A L (BPA) - PG- 5; Godwin,Mary E (BPA) - LN-7; Greene,Richard A (BPA) - LP-7;

Chan,Allen C (BPA) - LT-7

Cc: Koehler,Birgit G (BPA) - PG-5; Pruder Scruggs,Kathryn M (BPA) - E-4; Welch,Dorothy W
(BPA) - E -4

Subject: RE: E3-BPA presentation deck for DOE

Deliberative, FOIA exempt
My advice is they should be separate, so we can focus DOE's review:

• E3 draft slides, including more technical information
• BPA's thoughts after reviewing E3's analysis

From: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>
Sent: Friday, June 3, 2022 12:09 PM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Greene,Richard A
(BPA) - LP-7 <ragreene@bpa.gov>; Chan,Allen C (BPA) - LT-7 <acchan@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>;

Welch,Dorothy W (BPA) - E-4 <dwwelch@bpa.gov>

Subject: RE: E3-BPA presentation deck for DOE

Deliberative, FOIA exempt
Thanks Jill - there are 2 sets of slides- the E3 presentation of results and then BPA's perspective on the study. The way
the BPA slides go before the appendix it might have looked like 3 but it is really just the 2. Should I leave E3 and BPA

perspective decks separate? We were sort of thinking like how OR presented with ODOE and had their key takeaways
before and after the presentation- though we focused on just having key takeaways at the end.

From: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Sent: Friday, June 3, 2022 11:47 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Greene,Richard A (BPA) - LP -7 <ragreene@bpa.gov> ; Chan,Allen C (BPA) - LT-7 <acchan@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>;

Welch,Dorothy W (BPA) - E-4 <dwwelch@bpa.gov>

Subject: RE: E3-BPA presentation deck for DOE

Deliberative, FOIA exempt
Hi,
Attached are my quick edits on the various PPTs.

Is the plan to separate these out to send to DOE or can you remind me why we have three different
(separate?) PPTs in one?

Thanks,

Jill
1
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From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Friday, June 3, 2022 10:17 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ; Greene,Richard A
(BPA) - LP-7 <ragreene@bpa.gov>; Chan,Allen C (BPA) - LT-7 <acchan@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: E3-BPA presentation deck for DOE

Deliberative, FOIA exempt

Attached is the PPT version. Adding Allen and Rich as well.

Thanks,
Eve

From: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>

Sent: Friday, June 3, 2022 10:09 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>, Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: E3-BPA presentation deck for DOE

Eve, there are definitely some language changes I would like to make.

Could you resend a non -PDF version and also include Rich Greene and Allen Chan in the review?

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Thursday, June 2, 2022 5:11 PM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: E3 -BPA presentation deck for DOE

Deliberative, FOIA exempt
Hi Jill and Mary-

Attached is a slide deck of the E3 study for DOE review. Please let me know if you see any red flag issues and I can fix
them quickly. If you don't see any issues we can send this to DOE to get comments from them for a CEO presentation. I

am still waiting to hear from TX to confirm some language I added on TX build timing but DOE can still review if I haven't
heard back from them. I'm not sure who works on the scheduling for the CEO presentation but we would like to
incorporate DOE feedback.

Thanks,
Eve

2
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From: Welch,Dorothy W (BPA) - E -4
Sent: Friday, June 3, 2022 12:00 PM
To: Leary,Jill C (BPA) - LN-7

Cc: James,Eve A L (BPA) - PG-5; Koehler,Birgit G (BPA) - PG-5

Subject: RE: E3-BPA presentation deck for DOE
Attachments: E3RESOLVE_BPA_PublicDeck dww.pptx

Deliberative, FOIA exempt

I included a small edit for clarification. In case you need it, the FY22 budget for BPA's LSRCP direct funding agreement is

$33M.

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Friday, June 3, 2022 10:28 AM
To: Welch,Dorothy W (BPA) - E-4 <dwwelch@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: FW: E3-BPA presentation deck for DOE

Deliberative, FOIA exempt
Hi Done,
Could you look at the LSRCP language on Slide 16? Eve and Birgit are on a tight timeline and need to send
this to DOE today, so hoping you can take a quick peek.

Thanks,

Jill

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Friday, June 3, 2022 10:17 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ; Greene,Richard A
(BPA) - LP-7 <ragreene@bpa.gov>; Chan,Allen C (BPA) - LT-7 <acchan@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: E3-BPA presentation deck for DOE

Deliberative, FOIA exempt

Attached is the PPT version. Adding Allen and Rich as well.

Thanks,
Eve

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Friday, June 3, 2022 10:09 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: E3-BPA presentation deck for DOE

1
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Eve, there are definitely some language changes I would like to make.

Could you resend a non -PDF version and also include Rich Greene and Allen Chan in the review?

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Thursday, June 2, 2022 5:11 PM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov> ; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: E3-BPA presentation deck for DOE

Deliberative, FOIA exempt
Hi Jill and Mary-

Attached is a slide deck of the E3 study for DOE review. Please let me know if you see any red flag issues and I can fix
them quickly. If you don't see any issues we can send this to DOE to get comments from them for a CEO presentation. I

am still waiting to hear from TX to confirm some language I added on TX build timing but DOE can still review if I haven't
heard back from them. I'm not sure who works on the scheduling for the CEO presentation but we would like to
incorporate DOE feedback.

Thanks,
Eve
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From: Chan,Allen C (BPA) - LT-7

Sent: Friday, June 3, 2022 1:06 PM

To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5; Leary,Jill C (BPA) - LN-7;

Godwin,Mary E (BPA) - LN-7; Greene,Richard A (BPA) - LP-7

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4
Subject: RE: E3-BPA presentation deck for DOE

I don't have any concerns with the presentation.

Allen C. Chan
Office of General Counsel
Bonneville Power Administration
P.O. Box 3621, LT-7
Portland, OR 97208-3621
Phone: 503 230-3551
Cell:
Email: acchanbpa.clov

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Friday, June 3, 2022 10:20 AM
To: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>; Leary,Jill C (BPA) - LN - 7 <icleary@bpa.gov> ; Godwin,Mary E (BPA) -

LN-7 <megodwin@bpa.gov>; Greene,Richard A (BPA) - LP-7 <ragreene@bpa.gov> ; Chan,Allen C (BPA) - LT-7
<acchan@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: E3-BPA presentation deck for DOE

Deliberative, FOIA exempt
Rich and Allen, need to let you know that we are trying to get this to DOE today. Sorry for the fast turn-

around.

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Friday, June 3, 2022 10:17 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Greene,Richard A
(BPA) - LP-7 <ragreene@bpa.gov>; Chan,Allen C (BPA) - LT-7 <acchan@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: E3-BPA presentation deck for DOE

Deliberative, FOIA exempt

Attached is the PPT version. Adding Allen and Rich as well.

Thanks,
Eve

From: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Sent: Friday, June 3, 2022 10:09 AM
To: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>; Godwin,Mary E (BPA) - LN -7 <megodwin@bpa.gov>

1
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Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: E3-BPA presentation deck for DOE

Eve, there are definitely some language changes I would like to make.

Could you resend a non -PDF version and also include Rich Greene and Allen Chan in the review?

From: James,Eve A L (BPA) - PG -5 <eaiames@bpa.gov>

Sent: Thursday, June 2, 2022 5:11 PM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: E3-BPA presentation deck for DOE

Deliberative, FOIA exempt
Hi Jill and Mary-

Attached is a slide deck of the E3 study for DOE review. Please let me know if you see any red flag issues and I can fix
them quickly. If you don't see any issues we can send this to DOE to get comments from them for a CEQ presentation. I

am still waiting to hear from TX to confirm some language I added on TX build timing but DOE can still review if I haven't
heard back from them. I'm not sure who works on the scheduling for the CEQ presentation but we would like to
incorporate DOE feedback.

Thanks,
Eve

2
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From: Leary,Jill C (BPA) - LN-7

Sent: Thursday, May 19, 2022 1:39 PM

To: Johnson,G Douglas (BPA) - DK-7; James,Eve A L (BPA) - PG-5; Godwin,Mary E (BPA) -

LN-7; Koehler,Birgit G (BPA) - PG-5

Cc: Goodwin,Summer G (BPA) - DKS-7

Subject: RE: Final Responses to Follow up Questions on the E3 Analysis
Attachments: 2022-05 -19 -2ndRoundEarthJusticeQ_finalscrub.pdf

Here is the revised version, thanks.

From: Leary,Jill C (BPA) - LN-7

Sent: Thursday, May 19, 2022 12:37 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: Final Responses to Follow up Questions on the E3 Analysis

We found a few missing words we want to fix, so will send a fixed version shortly, thanks for checking.

From: Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>

Sent: Thursday, May 19, 2022 12:32 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C

(BPA) - LN-7 <jcleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: FW: Final Responses to Follow up Questions on the E3 Analysis

Are these final? If so, I'll get them to our web team to post. Just confirming. Thanks.

From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Friday, May 13, 2022 11:07 AM
To: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Goodwin,Summer G

(BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: Final Responses to Follow up Questions on the E3 Analysis

Here it is!

Thanks,
Mary

From: Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>

Sent: Friday, May 13, 2022 10:38 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Goodwin,Summer G

(BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: Final Responses to Follow up Questions on the E3 Analysis

1
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All good. Let us know when these are OK to post.

From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Friday, May 13, 2022 10:37 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Final Responses to Follow up Questions on the E3 Analysis

Oh gees. Thanks. I'm a mess without Jill! Hold on this for now.

Thanks,
Mary

From: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>

Sent: Friday, May 13, 2022 10:31 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Final Responses to Follow up Questions on the E3 Analysis

Mary- could you send this to Michael Connolly first to get a PDF scrubbed of metadata?

From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Friday, May 13, 2022 10:28 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA)
- PG-5 <eajames@bpa.gov>

Subject: Final Responses to Follow up Questions on the E3 Analysis

Hi Doug,
We received a number of follow up questions during and after our meeting with the NWF-led coalition. We would like to
post these in the same place as the last round. It would be great to get your expertise on how to organize this.
Thanks,
Mary

Mary E. Godwin
Attorney-Adviser
Office of General Counsel
Bonneville Power Administration
905 NE 11

th Avenue
Portland, OR 97232
(503) 230-4750

NOTICE: This electronic message contains personal and confidential information for the intended recipients and may
contain pre-decisional advice, attorney work product or attorney/client privileged material, which is protected from
disclosure under the Freedom of Information Act, 5 U.S.C. § 552. Do not forward, copy or release without prior
authorization from the sender. Any review or distribution by others is strictly prohibited. If you have received this
message in error, please notify the sender immediately by reply e-mail and delete this message.
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Additional Questions Regarding Analysis of Potential Replacement Resources for the
Services Provided by the Four Lower Snake River Dams and Bonneville's Answers

The Bonneville Power Administration (BPA) provided the following answers to additional
questions from interested entities regarding its ongoing analysis of potential replacement
resources for the services provided by the four lower Snake River dams.

1. Will the E3 analysis include one or more "clean" replacement portfolios that draw
on wind, solar, battery storage, demand response, energy efficiency and the ability
ofother FCRPS projects to meet system requirements in a system without the lower
Snake River dams (LSRDs)?
Yes, the E3 analysis will examine multiple scenarios with various levels of
decarbonization policy and technology availability - one of which will not include
fossil-combustion generation. As the Columbia River System Operations (CRSO)
Environmental Impact Statement (EIS) Record of Decision noted, the Columbia
River System (CRS) projects' have many non-power constraints that impact
operations, including flood risk management, fish operations, navigation, irrigation,
and recreation. Project generation modeled in the E3 analysis will reflect those
constraints. The CRS projects operate differently under the low/middle/high water
conditions as the flood risk management and biological constraints vary depending on
flow volumes and runoff shape. The resource replacement model does not change
CRS operations to meet system requirements differently in the runs with and without
the four lower Snake River dams.

2. Will E3 develop a "base case" to describe the services LSRDs currently actually
provide in the context of the various water year/fish operation information BPA
has given them? If not, how will E3 know what services need to be replaced?
Yes. The Hydro operating data in the E3 RESOLVE model uses representative water
conditions for low/middle/high historical years (2001, 2005, 2011) for all regional
resources with the Columbia River System project generation, adjusted to be
consistent with the fish passage spill operations from the CRSO EIS Record of
Decision. For each scenario, two versions of the CRS hydro generation for each
low/middle/high water condition will be run — one with LSRD generation, and one
without.

3. Will E3 look only at a one-to-one replacement portfolio, e.g., same generation
profile over the course ofa year, for the services the LSRDs provide?
No, the resource portfolio optimizer in the RESOLVE model selects resources with
certain attributes to meet a planning reserve margin and not to replace the four lower
Snake River dams' attributes one-for-one. These attributes include energy, sustained
capacity, reserves, and fast ramping. Resource Adequacy is the primary driver of the

I The term "Columbia River System" or "CRS" is used to refer to the coordinated operation of 14 specific federal
projects in the Columbia River Basin. These 14 federal projects, however, are a subset of the 31 federal projects that
compose the Federal Columbia River Power System. This term is intended to eliminate past confusion with the
FCRPS terminology.
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resource portfolios selected. E3 will also address the replacement of any attributes not
covered by the RESOLVE model qualitatively.

4. Will E3 draw on the work it didfor BPA in its EIM analyses and ifso, how?
No, the ELM analysis was a static analysis specifically looking at redispatching the
existing system. The LSRD removal study is a dynamic analysis about how to
replace the energy and capacity.

5. How is the analysis E3 Ls doing different from the analysis ofreplacing the services

of the LSRDs in the CRSO EIS?
BPA received some comments from the public on the CRSO EIS that specified that
the analysis should use a replacement resource portfolio optimizer. E3's study uses a

resource optimizer.

Additional Follow-up Questions:

1. What other models is E3 using?
E3's RESOLVE model is the primary model for this analysis. They will use supplemental
information for qualitative analysis of the replacement of specific grid services.

2. What is the time horizon for breaching and for the analysis?
The study goes through 2045 when the 100% Clean Retail Sales requirement goes into effect.
The study will examine LSRD breaching in 10 years and in 2 years, consistent with the
approach used in the CRSO EIS.

3. How is climate change affecting the analysis?
The study is modeling scenarios with and without incorporation of state climate change
policies. Scenarios will include deep decarbonization and electrification of transportation
and buildings. Hydropower generation assumes water conditions from the last 20 years, so

incorporates recent potential impacts of climate change to water supply.

4. How are the state emission standards factoring in to market purchases?
The study is modeling scenarios with and without incorporation of state climate change
policies. The emissions associated with energy production in the model and hence any
surplus energy from non-Federal generation that is available for market purchases will vary
accordingly.

5. Is the model daily, hourly, etc... can it follow load ramps?
The RESOLVE capacity expansion model has an operational module that simulates hourly
conditions over 40 representative days. This module dispatches hydro and other resources
hourly to meet hourly demand. An additional module captures extreme conditions to ensure
no blackouts occur during periods of high load and low hydro conditions.
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 12, 2022 2:45 PM
To: Aaron Burdick
Cc: James,Eve A L (BPA) - PG-5; Arne Olson
Subject: RE: Updated PPT and Report

I am familiar with the challenges of last minute edits. I press "go" on over 600 pages in the EIS related to
power and didn't notice an error that was introduced during file processing. Ugh.

From: Aaron Burdick <aaron.burdick@ethree.com>

Sent: Tuesday, July 12, 2022 1:56 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>; Arne Olson <arne@ethree.com >

Subject: [ EXTERNAL] Updated PPT and Report

Birgit,

Per the email I just sent on the NWPCC thread, we found a small error in slide 14 of the PPT and figures 1/14 in the
report. One of the stacked bars did not copy over properly.

Updated final versions attached.

I apologize we caught this today instead of last night, but please replace the posted versions with these.

Aaron Burdick, Associate Director
Energy and Environmental Economics, Inc. (E3)
44 Montgomery Street, Suite 1500 I San Francisco, CA 94104
818-807-6499 I

aaron.burdick@ethree.com
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From: Brown II,George L (BPA) - PGA-6

Sent: Thursday, June 9, 2022 1:48 PM
To: James,Eve A L (BPA) - PG- 5; Bellcoff,Steve (BPA) - PGPR-5; Egerdahl,Ryan J (BPA) -

PGPR-5; Koehler,Birgit G (BPA) - PG-5; Johnson,Kimberly 0 (BPA) - PGAF-6

Subject: RE: White book question need quick response if possible

We do not consider the end of life of the dam structure in our asset management processes, for any of the dams. We
assume the dam structure will remain serviceable at the end of our asset management or business case study periods.
For the most part, I think this is a reasonable assumption for the FCRPS dams, because the dams have a design life of 100
years, but the life expectancy is greater than that. For the LSN projects, they were completed between 1962 and 1979,
so their age ranges from 43 to 60 years. It is reasonable to assume that their structures would still be serviceable 50
years from now.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Thursday, June 9, 2022 1:29 PM
To: Brown II,George L (BPA) - PGA-6 <glbrown@bpa.gov> ; Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov> ;

Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Johnson,Kimberly 0 (BPA) - PGAF-6 <kojohnson@bpa.gov>

Subject: RE: White book question need quick response if possible

Thanks George. Do you have any thoughts on this comment specific to LSN projects:
Slide 4: Replacement. What is not mentioned is end of life of the generating units or the dam. These were units installed
in the mostly in the 70's and some in the 60's. Considering the renewable resource, perhaps the end of life should be
considered as well.

We supplied the SAMP numbers for cost of generation which includes the O&M costs, I don't know what end of life
means on maintained hydro turbines so if you could supply thoughts on if there are time estimates for major turbine
overhaul or something that might be helpful.

From: Brown II,George L (BPA) - PGA-6 <glbrown@bpa.gov>

Sent: Thursday, June 9, 2022 12:29 PM
To: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov> ; Egerdahl,Ryan 1 (BPA) - PGPR-5 <riegerdahl@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Johnson,Kimberly
0 (BPA) - PGAF-6 <koiohnson@bpa.gov>

Subject: RE: White book question need quick response if possible

Or "maximum capacity"

We use the term "sustained capacity", with the definition that it is the output that can be sustained on a generator unit
without causing overheating. So the term works for an individual unit, but I can see the reluctance to use that term for
the whole plant, since it implies that it can be sustained for the whole plant indefinitely. In Fast Facts we simply sum the
sustained capacity of each unit to get the plant sustained capacity.

It's also common in the industry to use the term "continuous rating", but that has the same pitfalls as sustained
capacity.
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From: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>

Sent: Thursday, June 9, 2022 12:07 PM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Brown
II,George L (BPA) - PGA-6 <glbrown@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Johnson,Kimberly 0
(BPA) - PGAF-6 <kolohnson@bpa.gov>

Subject: RE: White book question need quick response if possible

How about something on the line of 'Rated Capacity'??

From: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Sent: Thursday, June 9, 2022 12:03 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Brown II,George L (BPA) - PGA-6 <glbrown@bpa.gov> ;

Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Johnson,Kimberly 0 (BPA) - PGAF-6 <koiohnson@bpa.gov>

Subject: RE: White book question need quick response if possible

Thanks George. Thanks Eve. I agree, Eve, that the term sustained will be taken as a longer term sustained capability with
fuel to boot. I don't have a good way around this yet, but some thoughts. Would it be fair to call it (for the external
audience in current situation) a 1 hour sustained capacity? I know this is tricky since maybe there is almost always
enough fuel to run at "overload" for 2 hours, 3 or 4 hours or something like that for different projects in different
seasons. We know how variable the output is for FCRPS in many ways, but we don't normally forecast individual project
capability that is informed by all constraints like water. We can do that now with Riverware, but the nameplate or
"overload rating" or "sustained capacity" is supposed to be more static and like a maximum feasible....which is easier
said than done.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Thursday, June 9, 2022 9:16 AM
To: Brown II,George L (BPA) - PGA-6 <glbrown@bpa.gov>; Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>;

Johnson,Kimberly 0 (BPA) - PGAF-6 <koiohnson@bpa.gov>

Subject: RE: White book question need quick response if possible

So for the LSN projects specifically which phrase is appropriate? I'm a little worried about sustained capacity since that
signals the fuel is available to run at those levels. George any thoughts about this comment:

Slide 4: Replacement. What is not mentioned is end of life of the generating units or the dam. These were units installed
in the mostly in the 70's and some in the 60's. Considering the renewable resource, perhaps the end of life should be
considered as well.

From: Brown II,George L (BPA) - PGA-6 <glbrown@bpa.gov>

Sent: Thursday, June 9, 2022 8:38 AM
To: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit
G (BPA) - PG-5 <bgkoehler@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>; Johnson,Kimberly 0 (BPA)
- PGAF-6 <koiohnson@bpa.gov>

Subject: RE: White book question need quick response if possible

There is some nuance here. For any generators that have been rewound since the 1990s, they did away with the 115%
continuous max capacity, which we've often termed "sustained capacity". Instead for the newer generator windings, the
nameplate = sustained capacity. So the FCRPS has a mix of these two rating philosophies. So I'd recommend the term
"sustained capacity" instead of "overload capacity".
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From: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>

Sent: Wednesday, June 8, 2022 3:08 PM
To: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>; Egerdahl,Ryan
J (BPA) - PGPR-5 <riegerdahl@bpa.gov>; Johnson,Kimberly 0 (BPA) - PGAF-6 <koiohnson@bpa.gov>; Brown II,George L

(BPA) - PGA-6 <glbrown@bpa.gov>

Subject: RE: White book question need quick response if possible

I would say Identifying as 'Overload Capacity' would be correct.
The Corp will use Nameplate because that is what was congressionally approved..

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Wednesday, June 8, 2022 3:03 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.eov>; Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>;

Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov> ; Johnson,Kimberly 0 (BPA) - PGAF-6 <kolohnson@bpa.gov>;

Brown II,George L (BPA) - PGA-6 <glbrown@bpa.gov>

Subject: RE: White book question need quick response if possible

So it is still called "nameplate capacity" in the White Book and I don't want to get out of synch - do we need to put a

footnote about the overload numbers or should we use the phrase "overload capacity"?

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, June 8, 2022 3:02 PM
To: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Egerdahl,Ryan
J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>; Johnson,Kimberly 0 (BPA) - PGAF-6 <kojohnson@bpa.gov>; Brown II,George L

(BPA) - PGA-6 <glbrown@bpa.gov>

Subject: RE: White book question need quick response if possible

Thanks for that info. Then we need to change our wording. We've been calling it nameplate, and it sounds like
that is quite wrong

From: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>

Sent: Wednesday, June 8, 2022 2:56 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>;

Johnson,Kimberly 0 (BPA) - PGAF-6 <kojohnson@bpa.gov>; Brown II,George L (BPA) - PGA-6 <glbrown@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: White book question need quick response if possible

This is the difference between Nameplate and Overload capacities.
Corps websites list both Nameplate and overload (or they did),
We simply use overload.
Hydro facilities traditionally operate above nameplate and closer to overload.
FERC actually recognized this many years ago (20+ probably) with Licensed hydro facilities and made many hydro
facilities adjust ratings to overload or peak generation numbers.
Overload is traditionally —15% above nameplate.

Steve

From: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>
Sent: Wednesday, June 8, 2022 2:30 PM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov> ; Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>;
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Johnson,Kimberly 0 (BPA) - PGAF-6 <kojohnson@bpa.gov>; Brown II,George L (BPA) - PGA-6 <glbrown@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: White book question need quick response if possible

Confidential and privileged attorney client communication/FOIA-exempt
Adding George Brown on LSN questions below (added one):

From: James, Eve A L (BPA) - PG-5

Sent: Wednesday, June 8, 2022 2:14 PM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov> ; Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 (bgkoehler@bpa.gov) <bgkoehler@bpa.gov>

Subject: White book question need quick response if possible
Importance: High

Confidential and privileged attorney client communication/FOIA-exempt
Hi Ryan and Steve-

We received this comment from DOE about the E3 study results. Do you know why there is a discrepancy
between the Corps site and the BPA white book values for the LSN nameplate? Maybe that is a question
for PGA?

BPA Lower Snake River Dams Power Replacement:
Slide 3: Not to be a stickler for detail but I looked up the LSR dams on the USACE website and they rate the generators as

follows:
• Lower Granite — 810MW
. Little Goose — 810MW
. Lower Monumental — 810MW, and
• Ice Harbor— 603MW
• For a total of 3,033MW not 3,483MW, they may be using nameplate but that doesn't account for age, field

currents, and power factor.

Slide 4: Replacement. What is not mentioned is end of life of the generating units or the dam. These were units installed
in the mostly in the 70's and some in the 60's. Considering the renewable resource, perhaps the end of life should be
considered as well.
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From: Communications
Sent: Wednesday, August 3, 2022 2:54 PM
To: Communications Outreach
Subject: Situational awareness: Council Spotlight includes Lower Snake River Dams Replacement

Study, Spring Chinook returns and others

Internal outreach guidance
Power AEs, CAEs, TAEs and D.C.: Bringing to your attention for situational awareness. You may share this public
information with any of your customers, tribes or constituents.
Transmission AEs: FYI, you may forward in response to questions from customers.
BPA managers and EERs: Share with your teams as appropriate.

External information

'E..1"-----2--

Council Spotlight
NEWS ABOUT ENERGY AND NATURAL RESOURCES IN THE PACIFIC NORTHWEST

Lower Snake River Dams
Replacement Power Study
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While it is possible to replace the output of the four lower Snake River dams

while meeting aggressive clean - energy goals, the cost would be substantial,

and the reliability of the system could depend on future technologies. Read

more.

Upcoming Meetings
AUGUST 16-17: Council Meeting (Webinar)
More meetings
Coronavirus update: The Council is starting to resume in -person meetings, with online
participation always available. We encourage people to join our meetings and engage with
our staff and members by phone, webinar and email.

More News

2022 Spring Chinook Salmon Return
Better Than Forecast

Council members were briefed on spring Chinook salmon returns to
the Columbia and Snake rivers, as well as the more sobering update
on recovery efforts for Tucannon River spring Chinook. Read more.

Energy Efficiency Programs for Low-

Income Households

In a challenging economy when costs seem to be rising constantly,
low- income households face an increasing risk of being unable to
afford basic necessities, including electricity. Read more.
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Efforts to Bring Back Pacific Lamprey
Succeeding

Laurie Porter and Jon Hess of CRITFC briefed members on the
current run of Pacific lamprey in the Columbia River Basin and tribal
projects currently implemented through the Council's F&W Program.
Read more.

Trout Creek Habitat Tour: Learning from
the Place

This past spring, Oregon Council member Louie Pitt, Jr. and Council
staff toured the Trout Creek Watershed Restoration Project located in
Central Oregon. Read more.

503.222.5161 info©nwcouncil.org www.nwcouncil.org
Subscribe or view in a browser
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From:
Sent:
To:

Categories:

James,Eve A L (BPA) - PG- 5

Wednesday, May 25, 2022 3:24 PM
Koehler,Birgit G (BPA) - PG-5
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40.000

;5.000

:0.000

1, 15,000

S 10.000

:11

10.000

5.00)

0

* WECC coal units in operation,
decreasing over time...

WECC Coal Units in Operation - By State/Province

" .Over 1,300 MW of gas units in CA replacing OTC retirements

1111111111
0020 0021 2022 2023 2024 2020 2071, 2027 1023 2020

Additional major
retirements scheduled
- Diablo Canyon 2,300 mw
- Other units 5,800 MW*

1 1 1 1 1 1 1 1
2020 2031 2222 2222 2020 2020 2024

Coal UAW. In ()C.W.O. Opetatid 7/10/20

•AB • Al CA •<0 •10 WAT SUR. by CR OW • rvA 1191

114l 2021

NORTHWEST

POWER PLAN

27692332(01).pdf



;5.000

10.000

15.000

;aro°

..000

5.000

* WECC coal units in operation,
decreasing over time...

WECC Coat Units in Operation • By State/Province

Ii
Ii I IiiiIIiii.

AO'Over 1,300 MW of gas units in - CA replacing OTC retirements

Additional major
retirements scheduled
- Diablo Canyon 2,300 MW
• Other units 5,800 MW*

••%0 •A7 CA •.:0 Olto •AT •tic •tIV CO •LIT • VIA • Vtf

1 1 1 I
1031 10:: :33 ;0:5

Opdat•41 7,10/Z0

no moat

NORTHWEST

POWER PLAN

27692365(01).pdf



From: Koehler,Birgit G (BPA) - PG-5

Sent: Thursday, August 4, 2022 1:58 PM
To: Aaron Burdick; Arne Olson
Cc: James,Eve A L (BPA) - PG- 5

Subject: did you see the Council summary of your study?

You probably saw this already, but just in case...

Lower Snake River Dams Replacement Power Study by E3 (nwcouncil.org)

1

27692369(01).pdf



From: Chad Madron <customercare©gotowebinarcom >

Sent: Tuesday, July 5, 2022 12:19 PM
To: Koehler,Birgit G (BPA) - PG - 5

Subject: [ EXTERNAL ] Council Meeting - July 7, 2022 Confirmation

Follow Up Flag:
Due By:
Flag Status:

Follow up
Thursday, July 7, 2022 8:00 AM
Completed

Northwest Power and
Conservation Council

Thank you for registering for "Council Meeting - July 7, 2022".

Please send your questions, comments and feedback to: cmadrongnwcouncil.org

How To Join The Webinar
Thu, Jul 7, 2022 8:30 AM - 10:00 AM PDT

Add to Calendar: Outlook Calendar
I
Google Calendar TV

I
iCalc

1. Click the link to join the webinar at the specified time and date:

Join Webinar

Note: This link should not be shared with others; it is unique to you.

Before joining, be sure to check system requirements to avoid any connection issues.

2. Choose one of the following audio options:
TO USE YOUR COMPUTER'S AUDIO:
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and speakers (VolP). A headset is recommended.
-- OR --

TO USE YOUR TELEPHONE:
If you prefer to use your phone, you must select "Use Telephone" after joining the webinar
and call in using the numbers below.
United States (Toll -free): 1 877 309 2074
Access Code: 469 - 021 -432
Audio PIN: Shown after joining the webinar

Webinar ID: 924 -411 -563

To Cancel this Registration
If you can't attend this webinar, you may cancel your registration at any time.

INorthwest
Power and

Conservation Council

You are receiving this email because you registered for this webinar. Your email address and personal information will be used by the

Webinar organizer to communicate with you about this event and their other services. To review the organizer's privacy policy or stop

receiving their communications, please contact the organizer directly.

Cancel registration
I
Stop GoTo Webinar emails

I
Report spam

This email is sent on behalf of the orgarizer by GoTo Webinar.

333 Summer Street
I
Boston, MA 02210 Privacy Policy I

Anti-spam Policy
I www.goto.com/webinar CD2022 GoTo. Inc.
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From: Goodwin,Summer G (BPA) - DKS-7

Sent: Wednesday, June 1, 2022 9:01 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Cc: Johnson,G Douglas (BPA) - DK-7

Subject: Draft release plan for E3 LSRD study
Attachments: release plan -E3 LSRD study - June 2022_draft.doc

Hi Eve and Birgit

In anticipation of the final study, I put this draft rollout plan together. Ignore the dates, that doesn't seem to be the
correct timeline. Once I know more about when we want to release or whether the DC briefing has occurred, I can

update it. If you see any additional steps that should be added, please add or shoot back to me and Doug. Thanks.

Best

Summer

1
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E3 LSRD REPLACEMENT STUDY ROLLOUT

June 2022

Background: Earlier this year, BPA engaged electric industry research firm Energy and Environmental
Economics (E3) to build on the analysis performed in the Columbia River System Operations (CRSO)
Environmental Impact Statement (EIS) regarding replacement resources and costs associated with a scenario
where the four lower Snake River dams may be breached in the future.

The CRSO EIS analysis examined a series of resource replacement portfolios using the Northwest Power and
Conservation Council's latest resource cost estimates to reflect reasonable replacement resource alternatives
and associated costs. E3 will include a resource portfolio optimizer model using their data sets and their criteria
and objectives to create least cost replacement portfolios.

The objective of the current analysis is to provide BPA with an independent study of lower Snake River darn
breaching and potential replacement resources from a realistic analytic, operational, and resource characteristic
perspective, so that BPA can enhance its understanding of the complexity and expense involved in replacing
those assets.

Goal: Increase understanding of the costs and complexity of dam breaching.

Objectives:

• Earn media in Northwest and national media markets

• Provide materials that all audiences can consume.

Target audiences:

• DC agency and elected officials

• Northwest delegation members and staff

• customer utilities

• ratepayers

• the general public

Timeline (to be adjusted)

May 30

Action item Responsible party
One pager and final slides received (tentative) E3

May 31 DOE or CEQ briefing (tentative) Eve James

Sonya Baskerville

By June 3 Develop talking points Communications

27692442(01). pdf



June 3 Friday AE call briefing Eve James

June 8 Briefing at AE/CAT meeting Eve James

June 8 (after

AE/CAT)

Post materials to webpage and possibly social media
• One pager
• PPT slides in PDF

Communications

June 8 Press release
• Outreach Email to AEs

Doug Johnson

Summer Goodwin

27692442(01). pdf



From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 5, 2022 9:56 AM
To: Leary,Jill C (BPA) - LN-7

Subject: FW: E3 rollout

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 9:50 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: E3 rollout

Here is the instant message Eve sent me:

[6/30/2022 7:09 AM ] James,Eve A L (BPA) - PG-5:

Hi Doug - I just got a new version of the PPT presentation from E3. The biggest change is that they are now using a 3%

discount rate to calculate the NPV instead of 5%. This puts the information more in line with the Inslee/Murray report and
our actual 2.81% WACC. Do you want me to update the version of the talking points I have with the new numbers and
graphics or do you want to maintain version control and I can send you the new PPT and graphics?

IOU's use closer to 5% and that was what the original numbers were based on. Public power (don't need rate of return on
capital and use lower cost financing are closer to 3%)

From: Koehler,Birgit G (BPA) - PG-5 <bRkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 9:35 AM
To: Johnson,G Douglas (BPA) - DK-7 <gLdjohnson@bpa.gov>

Subject: RE: E3 rollout

Great

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 9:33 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: E3 rollout
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It is the change to the discount rate from 5% (more commonly used for IOUs) to 3% more in line with how we calculate
things. I think I have an email from Eve that explains it. Let me send it to you. We don't need a Q&A in the TPs. I think Jill

needs to explain it to DOE. I'll forward Eve's explanation. Sound good?

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 9:31 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: FW: E3 rollout

Doug, I just noticed this email and have not included that yet. Let me see what's going on with this new
number

From: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>

Sent: Tuesday, July 5, 2022 8:01 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: RE: E3 rollout

Hello,

When you have updated talking points later today, will you share with Sonya and me so one of us can
send over to DOE?

I flagged this for Birgit, but CEQ/DOE noticed a "new" $75 billion number in the E3 report, so I am hoping
we can track down if that number changed from the $45 billion number or is something different and add
a talking point.

Birgit, can help draft this, and if not, would you reach out to E3 for assistance?

Thanks,

Jill

From: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Sent: Friday, July 1, 2022 11:42 AM
To: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ; Leary,Jill C

(BPA) - LN-7 <jclearv@bpa.gov>

Subject: RE: E3 rollout

Send me the charts. Pll get it done later today or over the weekend. Thanks! Enjoy the 4th.

On Jul 1, 2022 11:28 AM, "James,Eve A L (BPA) - PG-5" <eajames@bpa.gov> wrote:

2
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I'll be out of the office next week but if you send me the updated version today I can replace the charts and email back
late today- otherwise I'll send the chart to you and Summer to replace them on Tuesday.

From: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Sent: Friday, July 1, 2022 11:19 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>

Subject: RE: E3 rollout

I will get an updated version of the talking points to you early Tuesday morning. Please replace the existing charts with
the new ones. We can share Tuesday and finalize Wednesday and get to our external communicators ahead of the
Thursday morning session.

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Friday, July 1, 2022 11:14 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sgRoodwin@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehlerPbpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>

Subject: RE: E3 rollout

The updated table with the new NPV's may come in late today so probably will need to circulate on Tuesday. Even if my
out of office pops up I will log on to send those and the updated PPT deck to the website staff for posting July 7.

From: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Sent: Friday, July 1, 2022 10:57 AM
To: James,Eve A L (BPA) - PG -5 <eaiames@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>

Subject: RE: E3 rollout

Thanks for sharing! Yes. We can add a Q&A. I'll likely add that one and others we have discussed Tuesday and circulate.
That work?

From: James,Eve A L (BPA) - PG-5 <eaiamesPboa.gov>

Sent: Friday, July 1, 2022 10:51 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>

Subject: E3 rollout

Confidential and privileged attorney client communication/FOIA-exempt

3
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Hi Doug and Summer- DOE has been coordinating with CEO on the E3 rollout plan we provided. This is the schedule with
all the rollout events so please let me know if anything is missing. Since the posting of the report will be July 15 I was

going to provide E3 with this talking point if they are asked at the Council meeting. Could you add a similar type
statement on the internal talking points you are working on? I will send out the updated slides with the final NPV values

when I get them later today.

When will the final E3 study be publicly available?

E3 is conducting a series of presentations over the next week, in addition to this presentation, and BPA
plans to post the report after those conversations are complete.

July 1 — Final Study delivered to BPA; study shared with CEQ for distribution to Deputies
July 5 —Talking points for NWPCC and congressional briefings circulated for review
July 6 — Media advisory for press
July 7 — Post slides to BPA webpage and conduct social media outreach
July 7 — Northwest Power and Conservation Council briefing

Press availability by phone
July 8 — afternoon — Congressional briefing with Northwestern congressional staff
July 8 — afternoon — Congressional briefing with Senator Murray's staff
July 11 — morning — E3 Study presentation to Deputies
July 15 — Post final Report on BPA's website

4
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From: Leary,Jill C (BPA) - LN-7

Sent: Wednesday, June 29, 2022 4:40 PM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5; Senters,Anne E (BPA) - LN-7

Cc: Godwin,Mary E (BPA) - LN-7
Subject: FW: E3 study release plan
Attachments: E3 LSRD replacement cost analysis TPs v3.docx; release plan -E3 LSRD study - June 2022

_draft4.doc

Confidential and privileged attorney client communication/FOIA -exempt
FYI

From: Leary,Jill C (BPA) - LN-7

Sent: Wednesday, June 29, 2022 4:39 PM
To: 'Daly, Gabriel' <gabriel.daly@hq.doe.gov>; 'Ardis, Melissa' <melissa.ardis@hq.doe.gov>

Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Subject: FW: E3 study release plan

Confidential and privileged attorney client communication/FOIA-exempt
Hi Gabe and Melissa,
Attached are the materials BPA folks put together for the E3 rollout. As you will notice below, these are
still under review and neither Mary nor I have reviewed, but we wanted to get this information to you
ASAP.

I will update you as information is revised, thanks.

Jill

From: James,Eve A L (BPA) - PG -5 <eaiames@bpa.gov>

Sent: Wednesday, June 29, 2022 4:27 PM
To: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt

Hi Jill-Attached is a draft version of the E3 study release plan and talking points. I know there are still a few BPA staff that have
comments to these drafts but haven't sent them to me so there might be some slight adjustments. The major tasks and
framework won't change though so feel free to share with DOE.

Thanks,
Eve

1
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From: Habibi,Maryam A (BPA) - DKP-7

Sent: Tuesday, July 12, 2022 5:23 PM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Subject: RE: A few more typos caught...

BPA customers would be PGE, PAC and PUDs...
End users would be their retail customers.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413

I
C (b)(61

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, July 12, 2022 5:06 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: A few more typos caught...

Good catch on the typos. For Q/A 7 the edit is correct to add per household. I guess I don't know the difference between
a customer and an end -user. I don't see a need to rewrite the question but will defer if anyone feels strongly about the
terms.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 4:11 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: A few more typos caught...

I had Kristel Turner review the talking points — because I'm no longer clear-headed about them. ©

She caught a few typos and has a question regarding Q/A 7 on the last page.

Edits are mostly on pages 2, 5 and 6.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
bpa.clov

I P 503-230-4413 I C (b)(6)
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DRAFT 6/28/22 v3

FOR INTERNAL USE ONLY

BPA talking points

E3 lower Snake River dam replacement costs analysis

June 2022

What this is

Earlier this year, BPA contracted with electric industry research firm Energy and Environmental
Economics, also known as E3, to conduct an independent analysis of the electricity system value
of the four lower Snake River (LSR) dams. This new analysis builds on the analysis performed
in the Columbia River System Operations Environmental Impact Statement regarding
replacement resources and costs associated with a scenario where the four lower Snake River
dams may be breached in the future. BPA anticipates E3 's study to contribute to the regional
dialogue about the future of these publicly-owned assets and help elevate regional understanding
of the complexities and expenses involved in exploring replacement resources for the LSR darns.

Key messages and storyline

• As states move forward with clean energy policies, fossil-fuel generated power is being
removed from the grid. Reducing hydropower would require the region to build new
generation just to get the system back to its current state Until all fossil-fuel power plants
are retired, reducing hydropower means more CO2 emissions in the region, which is a

step backward from the region's carbon reduction goals. Some of the lower-cost options
for replacing lost hydropower rely on emerging technologies that are not yet developed or
available at large-scale.

• Replacing the dams' hydropower energy and capacity services with existing renewable
technology and no technological breakthroughs is projected to create 65% upward rate
pressure. This is much higher than the other scenarios evaluated, prohibitively expensive.

• The E3 study evaluates what is required to maintain current reliability standards.
Assuming different risk levels for reliability, as is done in other studies ofLSN dam
power replacement, is a policy decision outside the scope of this analysis.

• New resources to replace the existing lower Snake River dams' energy and capacity
would cost between $7 to 11.5 billion with at least one emerging technology and up to
$46 billion absent breakthroughs in not-yet-commercialized emerging technologies. If
these costs are not paid for by an outside source, it would result in higher electric bills for
millions of Northwest residents.

• The replacement of the dams' hydropower could take up to approximately 20 years to
complete after Congressional approval assuming Transmission builds were needed but
there was not litigation or other major delay on siting.

27692516(01).pdf



Background

With multiple reviews of the future of the lower Snake River dams being conducted by the
Council on Environmental Quality, the Columbia Basin Collaborative and Senator Patty Murray
(D-WA) and Washington Governor Jay Inslee, BPA felt it necessary to update the potential costs
of replacing the energy services from these facilities.

The CRSO EIS analysis examined a series of resource replacement portfolios using the
Northwest Power and Conservation Council's latest forecasts and updated Energy Commodities
resource cost estimates to reflect reasonable replacement resource alternatives and associated
costs. E3 used a resource portfolio optimizer model with their data sets and their criteria and
objectives to create least-cost replacement portfolios.

E3's independent analysis includes several scenarios for replacement resources, including some
with emerging technologies such as small modular nuclear reactors (SMRs) and gas plants with
carbon capture or hydrogen burning capability that are not available yet. It also includes use of
traditional renewable resources, such as wind, solar, storage and demand response. All of the
scenarios present moderate to significant upward rate pressure for BPA's customers if not paid
for by an outside source.

For more information, contact: Eve James, 503-230-5558 or Birgit Koehler, 503-230-4249

Questions and answers

1. What was the scope of the study and what questions did it address?

BPA contracted with E3 to answer what resources (one or more portfolios of resources)
would be needed to maintain reliability, which is close to replacing the energy and other grid
services provided by the lower Snake River dams. This includes modeling regional grid
scenarios with and without the dams. The model is designed to identify one or more
replacement resource portfolio(s) and provide a comparison of the forecasted costs associated
with each scenario. The analysis also discusses the timeline under which a build-out of
replacement resources could occur.

E3's key study questions are:
• What additional resources would be needed to replace the power services provided by

the LSR Dams through 2045?
• What is the net cost to BPA ratepayers?
• How do costs and resource needs change under different types of clean energy

futures?
• How much does replacing the dams rely on emerging, not-yet commercialized

technologies?
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2. What power benefits do the four LSRDs currently provide?

These facilities first and foremost provide reliable electricity to help the western
interconnection and the Pacific Northwest avoid blackouts. They also provide carbon-free
energy. More specifically, they are capable of providing a short-term peaking capacity of
more than 3,000 MWs. They can provide more than 2,000 MW of longer term peaking
capacity during cold snaps when Pacific Northwest electricity use is at its highest as well as

provide important reserves and essential grid reliability services, including voltage support,
reactive power and black start ability.

3. What resources does the study recommend to replace the output of the lower Snake
River dams?

The study recommends a combination of renewable generation (wind and solar) and "clean
firm" resources (such as dual fuel natural gas + hydrogen plants, advanced small modular
nuclear reactors (SMR), or gas with carbon capture and storage), and energy efficiency.

4. What are the replacement resource scenarios E3 evaluated?

Scenario

Replacement Resources
Selected,
Cumulative by 2045
(GW*)

Scenario 1:100% Clean Retail + 2.1 GW
Sales + 0.5 GW

+ 2.0 GW
+ 0.3 GW li- ion battery

Scenario 2a: Deep Decarb. + 0.4 GW
(Baseline Technologies) + 0.05 GW

+ additional generation**

Scenario 2b: Deep Decarb. + 1.5 GW
(Emerging Technologies) + 0.7 GW nuclear SMR
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Scenario 2c: Deep Decarb.
(No New Combustion)

+ 10.6 GW
+ 1.4 GW

• In scenarios that assume new combustion generation may be permitted in the Northwest,
firm capacity is mostly replaced with —2 GW of dual fuel natural gas + hydrogen
turbines. These turbines may initially burn natural gas when needed during reliability
challenged periods, but would transition to green hydrogen by 2045 to reach zero-

emissions.
• If advanced nuclear is available, it is selected in lieu of renewables and some of the gas

plants.
• The "no new combustion" scenario with decarbonization of the broader economy (e.g.

electric vehicles and electric heating) requires an impractically large (12 GW) buildout of
renewable energy to replace the dams' firm capacity contributions and GHG-free energy.
This is required because the wind and solar power are not as reliable for serving load as

would be firm combustion generation, and thus large quantities are needed to ensure that
some generation may be available during the critical periods like winter cold spells.

5. What does each option cost?

Total Costs
(real 2022$)

Scenario 1: 100% Clean Retail Sales $7.5 billion

Scenario 1: 100% Clean Retail Sales
(2024 dam breaching)

$11 billion

Scenario 2a: Deep Decarb.
(Baseline Technologies)

$11.5 billion

Scenario 2b: Deep Decarb.
(Emerging Technologies)

$7 billion

Scenario 2c: Deep Decarb.
(No New Combustion)

$46 billion

Annual Cost Increase
(real 2022 5)

$434 million

$478 millio-$495million $466 million $509 million

$496 million $860 million

$415 million $428 million

nle $1953 million S3,199 million

Incremental
Public Power Costs

[0/i, increase vs. -8.5 cents/kWh
NW average retail rates]

0.8 cents/kWh (+0%)

0.8 cents/kWh (+9%)

1.5 cents/kWh (+18%)

0.7 cents/kWh (+8%1

5.5 cents/kWh r+65%!
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-Cost increases account for replacement energy, capacity, and reserves as well as avoided LSR capital + expense, but do not
include any costs for breaching the dams, which would be an additional cost.

•NPV and annual cost increase are shown for the Northwest Region as a whole, but the incremental costs are calculated relative
to the BPA Tier I annual sales for public power customers.

.% increase versus average retail rates assumes —8.5 cents/kWh retail rates (estimated from OR and WA average retail rates).
This does not account for any other rate increases that will be driven by higher loads or clean energy needs that increase regional
rates.

•Annual residential customer cost impact assumes 1,280 kWh/month for average residential customers in Oregon and
Washington (current —1,000 kWh/month average + 28% from electrification load growth).

•New federal tax credits for hydrogen plants/fuels or ITC/PTC extension for renewables would provide a cost reduction to public
power customers from taxpayers

6. How do the replacement costs compare to the current costs of the km er Snake River
dams?

The lower Snake River dams cost between $13 and $17/MWh to operate and maintain.
Replacement resources, depending on those chosen, are projected to cost between $77 and
$139/MWh. Replacement costs rise to more than $500 MWh in the deep economy-wide
decarbonization scenario that includes only existing technologies (wind, solar, etc.) and no
emerging technology, such as hydrogen and small modular nuclear.

7. What is the projected rate impact to BYA customers?

In scenarios 1, 2a and 2b, the rate impact would be between 8% and 18% or —$100 to $230
per year. In a deep economy-wide decarbonization scenario (2c) with no emerging
technologies, the cost would be approximately a 65% increase or $850 per year per
household.

Note: Scenario 2c required increases in the supply of wind on new transmission (Northwest,
Montana, Wyoming, and off-shore wind) to enable a feasible solution which drives the costs
impractically high.

8. What is the timeline necessary to add the resources that would be required?

E3 estimates that adding additional renewable energy and firm capacity additions would take
approximately five to seven years after Congressional approval to breach the dams and
possibly up to 10 to 20 years assuming additional new large-scale transmission was required
but there was not litigation or other major delay on siting.
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E3 LSRD REPLACEMENT STUDY ROLLOUT

June 2022

Updated 06/29/2022

Background: Earlier this year, BPA engaged electric industry research firm Energy and Environmental
Economics (E3) to build on the analysis performed in the Columbia River System Operations (CRSO)
Environmental Impact Statement (EIS) regarding replacement resources and costs associated with a scenario
where the four lower Snake River dams may be breached in the future.

The CRSO EIS analysis examined a series of resource replacement portfolios using the Northwest Power and
Conservation Council's latest resource cost estimates to reflect reasonable replacement resource alternatives
and associated costs. E3 will include a resource portfolio optimizer model using their data sets and their criteria
and objectives to create least cost replacement portfolios.

The objective of the current analysis is to provide BPA with an independent study of lower Snake River dam
breaching and potential replacement resources from a realistic analytic, operational, and resource characteristic
perspective, so that BPA can enhance its understanding of the complexity and expense involved in replacing
those assets.

Goal: Increase understanding of the costs and complexity of dam breaching.

Objectives:

• Earn media in Northwest and national media markets

• Provide materials that all audiences can consume.

Target audiences:

• DC agency and elected officials

• Northwest delegation members and staff

• customer utilities

• ratepayers

• the general public

Timeline (to be adjusted, all dates tentative)
Action item Responsible party

Mid June Final slides briefing for DOE or CEQ (completed) Eve James

Sonya Baskerville

une 30 Friday AE call briefing Eve James
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July 1

By July 5

July 6

7:00 a.m.

July 7

7:30 a.m.

July 7

8-9:30 a.m. July

7

July 7

1 p.m.

July 7

Final Report delivered to BPA

Finalize talking points

Issue media advisory for press availability
• Arrange AU phone line

Post materials to webpage and possibly social media
• Study Executive Summary
• PPT slides in PDF
• Materials posted to NWPCC website (F&W Committee

Meeting and Council Meeting I Northwest Power and
Conservation Council (nwcouncil.org))

Send a Communications Outreach email requesting outreach
• Talking Points
• Link to NWPCC meeting webpage with presentation and

exec summary

Council Briefing
• Study Executive Summary
• PPT slides in PDF

Press Availability by phone
• E3 representative and a BPA Power Services rep

Congressional Briefing
• E3 representative and a BPA Power Services rep

E3 and Eve James

Communications

Doug Johnson

Communications

Communications

Communications

Doug Johnson

Sonya Baskerville
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 12, 2022 5:25 PM
To: Habibi,Maryam A (BPA) - DKP-7; James,Eve A L (BPA) - PG-5

Subject: RE: A few more typos caught...

I suspect we want end -users, but households might be a better term depending on who these talking points
are used for

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 5:23 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: A few more typos caught...

I'll update the posted talking points tomorrow morning. ©

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC b (6

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 5:21 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Subject: RE: A few more typos caught...

I don't have an opinion on whether we say customer or household in the question.

And yeah for good writers and people helping each other. I know I can always proofread someone else's work
better than my own.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, July 12, 2022 5:06 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: A few more typos caught...

Good catch on the typos. For Q/A 7 the edit is correct to add per household. I guess I don't know the difference between
a customer and an end -user. I don't see a need to rewrite the question but will defer if anyone feels strongly about the
terms.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 4:11 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: A few more typos caught...

I had Kristel Turner review the talking points — because I'm no longer clear-headed about them. ©
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She caught a few typos and has a question regarding Q/A 7 on the last page.

Edits are mostly on pages 2, 5 and 6.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION

boa.aov I P 503-230-4413 I C b6

II CD 0 MI 0 o
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From: Scruggs,Joel L (BPA) - DK-7

Sent: Tuesday, July 12, 2022 2:05 PM
To: Koehler,Birgit G (BPA) - PG-5

Cc: James,Eve A L (BPA) - PG-5; Baskerville,Sonya L (BPA) - AIN -WASH; Habibi,Maryam A
(BPA) - DKP-7; Goodwin,Summer G (BPA) - DKS-7

Subject: RE: BPA E3 talking points for review (DRAFT)

Hey, Birgit. I have had a few requests for E3's contact info. Should we note that the E3 team is directly responding to
questions about their study in our talking points? Could include their email addresses.

Arne Olson, arne@ethree.com
Aaron Burdick, aaron.burdick@ethree.com

Joel Scruggs (He/Him)
Director of Communications I Communications (DK)
BONNEVILLE POWER ADMINISTRATION
1)1mA:toy

I
P 503-230-5511

I
C b (6

II CIO 0 Ell 0 0

From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Tuesday, July 12, 2022 1:51 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov> ; Armentrout,Scott G

(BPA) - E-4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) -

LN-7 <megodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

They will be very happy.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 11:16 AM
To: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G

(BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH<slbaskerville@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) -

E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Excellent. I've taken final edits which included reordering the key messages, moving a couple of details to WA and
hopefully addressing the remaining comments.

I'll finalize this version and we should be able to distribute to AEs, CAEs, D.C., etc., by 2 p.m. today.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 I C b 6%
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From: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>

Sent: Tuesday, July 12, 2022 9:58 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya
L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Thanks Maryam,

No additional comments from me.

John

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 8:41 AM

To: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA)
- A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4
<bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Here is a cleaner version. In the interest of time, I think we should send the Comms outreach email now, without the
talking points. We can send a link to final talking points later this morning.

Summer, you can send the outreach message without TPs. Thank you!

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC (b)(6)

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, July 12, 2022 8:02 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN -7 <megodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

The talking points look good if they already went out - I made a few small tweaks to Q7.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 7:43 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)
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Thank you, Birgit. Appreciate your swift review.

Others, please let us know if you are comfortable with the content in these talking points.

We hope to be able to send a Communications Outreach message around 8 a.m. today and would love to include these
for internal folks to use when answering questions.

Many thanks,

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P503-230-4413 IC (b)(6)

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bgov>

Sent: Monday, July 11, 2022 8:18 PM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) -

PG-5 <eaiames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

I updated numbers from the latest power point and made a few other edits to account for the changes that E3

made today. There were also prior track changes.

For everyone's information:

Scenario 2c now has a range. Here's how question 7 now describes this. Note, I could definitely use Eve to
ground -truth my logic and anyone to help with wording if we have time before releasing these TPs

Note: Scenario 2c required increases in the supply of wind on new transmission in Northwest, Montana,
Wyoming, as well as offshore wind, to enable a feasible solution that drives costs extremely high. This is
largely a result of the model assuming that the best sites, with less new transmission needed, would largely
be chosen for new resources to replace the coal and natural gas plants that the region to meet
decarbonization goals without the loss of lower Snake River dam generation. If new resources to replace the
generation of the lower Snake River dams were built on the preferred sites with less new transmission
needs, then the cost would be lower, as indicated in the lower range for Scenario 2c. In this case, Scenario
2c would be less expensive, but in turn the region would need to build transmission to more distance sites
for replacement resources for retiring coal and natural gas plants.

And E3 added Scenario lb. The first version of Scenario 1 (100% Clean Retail Sales Scenario i.e. net zero
carbon energy-sector only) bothered E3. In an oddity that I can't describe succinctly, changing how the model
meets the carbon goals can be cheaper one way but lower emissions the other way, so E3 wanted to show
both. Given how fast things were changing today, we didn't have a long time to discuss and still have E3 able
to meet today's deadline for the 6 am release tomorrow.

Note about the embargoed release (compared to what is in the final study)
• It included the range on Scenario 2c.
• It did not include minor changes from correcting rounding errors

3

27692583(01).pdf



• It did not include Scenario lb

Birgit

From: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>
Sent: Monday, July 11, 2022 6:07 PM
To: Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov> ;

Zelinsky,Benjamin D (BPA) - E-4<bdzelinskv@bpa.gov>; Leary,Jill C (BPA) - LN-7 <iclearv@bpa.gov> ; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Subject: BPA E3 talking points for review (DRAFT)

Importance: High

Hey, all. Please give the set of talking points that we had reviewed last week another look. Note: While this is an

internal -facing document, leaders and staff will refer to it in response to any questions they receive about the study.

Please review and provide any edits with track changes on. If you don't have any suggested edits, please provide your
concurrence.

Birgit - Should the change to scenario 2c be noted?

Thanks,

Joel Scruggs (He/Him)
Director of Communications I Communications (DK)
BONNEVILLE POWER ADMINISTRATION
bpa.qov

I P 503-230-5511
I 41121

El CIO 0 ell 0 a

4

27692583(01).pdf



From: Habibi,Maryam A (BPA) - DKP-7

Sent: Tuesday, July 12, 2022 2:08 PM
To: Koehler,Birgit G (BPA) - PG-5

Subject: RE: BPA E3 talking points for review (DRAFT)

I agree, for all the crazy, our part has been fairly smooth.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 11(b)(6)

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 2:03 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Subject: RE: BPA E3 talking points for review (DRAFT)

I skimmed through it lightly, and that one change had caught my eye. I think the rest is good. Send it out!

We're doing darn well on such a sudden roll out!

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 1:59 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Any other changes before I proceed?

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC (b)(6)

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 1:50 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

OK. I have a simple solution. Move that sentence to the end of the answer for Question 6. It is contrasting the
last E3 scenario to the others, so fits right after you described the others and then that last scenario.

From: Habibi,Maryam A (BPA) - DKP- 7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 1:48 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)
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I may have moved it from the messages section. I'll wait for further input from you.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 I "(b)(6)

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 1:44 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Maryam,
I'm looking at the TPs one more time. I imagine you are close to finalizing. The first sentence under 06 is a

sentence that was written to compare two E3 scenarios, not to compare E3 to the EIS scenarios.

It looks like it was moved to 06, but I can't quite remember where it was before. Thought I should shoot you a

quick email in case you're on the verge of finalizing. Let me follow up some more with a second email after I

look more closely

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 11:16 AM
To: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G

(BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH<slbaskerville@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) -

E -4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Excellent. I've taken final edits which included reordering the key messages, moving a couple of details to Q/A and
hopefully addressing the remaining comments.

I'll finalize this version and we should be able to distribute to AEs, CAEs, D.C., etc., by 2 p.m. today.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P503-230-4413 IC b '6

From: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>

Sent: Tuesday, July 12, 2022 9:58 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya
L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Thanks Maryam,

No additional comments from me.
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John

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 8:41 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA)
- A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4
<bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Here is a cleaner version. In the interest of time, I think we should send the Comms outreach email now, without the
talking points. We can send a link to final talking points later this morning.

Summer, you can send the outreach message without TPs. Thank you!

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC (b)(6)

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, July 12, 2022 8:02 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

The talking points look good if they already went out - I made a few small tweaks to Q7.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 7:43 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Thank you, Birgit. Appreciate your swift review.

Others, please let us know if you are comfortable with the content in these talking points.

We hope to be able to send a Communications Outreach message around 8 a.m. today and would love to include these
for internal folks to use when answering questions.

Many thanks,

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC I) i,5
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From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, July 11, 2022 8:18 PM
To: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) -

PG-5 <eajames@bpa.gov>
Subject: RE: BPA E3 talking points for review (DRAFT)

I updated numbers from the latest power point and made a few other edits to account for the changes that E3

made today. There were also prior track changes.

For everyone's information:

Scenario 2c now has a range. Here's how question 7 now describes this. Note, I could definitely use Eve to
ground -truth my logic and anyone to help with wording if we have time before releasing these TPs

Note: Scenario 2c required increases in the supply of wind on new transmission in Northwest, Montana,
Wyoming, as well as offshore wind, to enable a feasible solution that drives costs extremely high. This is
largely a result of the model assuming that the best sites, with less new transmission needed, would largely
be chosen for new resources to replace the coal and natural gas plants that the region to meet
decarbonization goals without the loss of lower Snake River dam generation. If new resources to replace the
generation of the lower Snake River dams were built on the preferred sites with less new transmission
needs, then the cost would be lower, as indicated in the lower range for Scenario 2c. In this case, Scenario
2c would be less expensive, but in turn the region would need to build transmission to more distance sites
for replacement resources for retiring coal and natural gas plants.

And E3 added Scenario lb. The first version of Scenario 1 (100% Clean Retail Sales Scenario i.e. net zero
carbon energy-sector only) bothered E3. In an oddity that I can't describe succinctly, changing how the model
meets the carbon goals can be cheaper one way but lower emissions the other way, so E3 wanted to show
both. Given how fast things were changing today, we didn't have a long time to discuss and still have E3 able
to meet today's deadline for the 6 am release tomorrow.

Note about the embargoed release (compared to what is in the final study)
• It included the range on Scenario 2c.
• It did not include minor changes from correcting rounding errors
• It did not include Scenario lb

Birgit

From: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>
Sent: Monday, July 11, 2022 6:07 PM
To: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - IN-7 <jcleary@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Subject: BPA E3 talking points for review (DRAFT)

Importance: High
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Hey, all. Please give the set of talking points that we had reviewed last week another look. Note: While this is an

internal - facing document, leaders and staff will refer to it in response to any questions they receive about the study.

Please review and provide any edits with track changes on. If you don't have any suggested edits, please provide your
concurrence.

Birgit Should the change to scenario 2c be noted?

Thanks,

Joel Scruggs (He/Him)
Director of CommunicationsI Communications (DK)
BONNEVILLE POWER ADMINISTRATION
bpa.gov

1

P 503 -230 - 55111 C b6
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From: Habibi,Maryam A (BPA) - DKP-7

Sent: Tuesday, July 12, 2022 1:52 PM
To: Koehler,Birgit G (BPA) - PG-5

Cc: James,Eve A L (BPA) - PG- 5

Subject: RE: BPA E3 talking points for review (DRAFT)

Will do.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC b6

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 1:50 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

OK. I have a simple solution. Move that sentence to the end of the answer for Question 6. It is contrasting the
last E3 scenario to the others, so fits right after you described the others and then that last scenario.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 1:48 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

I may have moved it from the messages section. I'll wait for further input from you.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P503-230-4413 IC b.) 6

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 1:44 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Maryam,
I'm looking at the TPs one more time. I imagine you are close to finalizing. The first sentence under Q6 is a

sentence that was written to compare two E3 scenarios, not to compare E3 to the EIS scenarios.

It looks like it was moved to 06, but I can't quite remember where it was before. Thought I should shoot you a

quick email in case you're on the verge of finalizing. Let me follow up some more with a second email after I

look more closely

1
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From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 11:16 AM
To: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G

(BPA) - PG -5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -

WASH <slbaskerville@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) -

E -4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Excellent. I've taken final edits which included reordering the key messages, moving a couple of details to Q/A and
hopefully addressing the remaining comments.

I'll finalize this version and we should be able to distribute to AEs, CAEs, D.C., etc., by 2 p.m. today.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC ()(6)

From: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>

Sent: Tuesday, July 12, 2022 9:58 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya

L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Thanks Maryam,

No additional comments from me.

John

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 8:41 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 cilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpov>; Hairston,John L (BPA)
- A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4
<bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Here is a cleaner version. In the interest of time, I think we should send the Comms outreach email now, without the
talking points. We can send a link to final talking points later this morning.

Summer, you can send the outreach message without TPs. Thank you!

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P503-230-4413 IC (b)(6)
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From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Tuesday, July 12, 2022 8:02 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

The talking points look good if they already went out- I made a few small tweaks to Q7.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 7:43 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bgov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Thank you, Birgit. Appreciate your swift review.

Others, please let us know if you are comfortable with the content in these talking points.

We hope to be able to send a Communications Outreach message around 8 a.m. today and would love to include these
for internal folks to use when answering questions.

Many thanks,

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC (b)(6)

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, July 11, 2022 8:18 PM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggsPbpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - IN-7 <jcleary@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) -

PG-5 <eajames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

I updated numbers from the latest power point and made a few other edits to account for the changes that E3

made today. There were also prior track changes.

For everyone's information:

Scenario 2c now has a range. Here's how question 7 now describes this. Note, I could definitely use Eve to
ground -truth my logic and anyone to help with wording if we have time before releasing these TPs
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Note: Scenario 2c required increases in the supply ofwind on new transmission in Northwest, Montana,
Wyoming, as well as offshore wind, to enable a feasible solution that drives costs extremely high. This is
largely a result of the model assuming that the best sites, with less new transmission needed, would largely
be chosen for new resources to replace the coal and natural gas plants that the region to meet
decarbonization goals without the loss of lower Snake River dam generation. If new resources to replace the
generation of the lower Snake River dams were built on the preferred sites with less new transmission
needs, then the cost would be lower, as indicated in the lower range for Scenario 2c. In this case, Scenario
2c would be less expensive, but in turn the region would need to build transmission to more distance sites
for replacement resources for retiring coal and natural gas plants.

And E3 added Scenario lb. The first version of Scenario 1 (100% Clean Retail Sales Scenario i.e. net zero
carbon energy-sector only) bothered E3. In an oddity that I can't describe succinctly, changing how the model
meets the carbon goals can be cheaper one way but lower emissions the other way, so E3 wanted to show
both. Given how fast things were changing today, we didn't have a long time to discuss and still have E3 able
to meet today's deadline for the 6 am release tomorrow.

Note about the embargoed release (compared to what is in the final study)
• It included the range on Scenario 2c.
• It did not include minor changes from correcting rounding errors
• It did not include Scenario lb

Birgit

From: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>
Sent: Monday, July 11, 2022 6:07 PM
To: Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov> ;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>; Leary,Jill C (BPA) - LN-7 <iclearv@bpa.gov> ; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Subject: BPA E3 talking points for review (DRAFT)

Importance: High

Hey, all. Please give the set of talking points that we had reviewed last week another look. Note: While this is an

internal -facing document, leaders and staff will refer to it in response to any questions they receive about the study.

Please review and provide any edits with track changes on. If you don't have any suggested edits, please provide your
concurrence.

Birgit - Should the change to scenario 2c be noted?

Thanks,

Joel Scruggs (He/Him)
Director of Communications I Communications (DK)
BONNEVILLE POWER ADMINISTRATION
bpa.gov I P 503-230-5511 I C b6

11 CD 0 fal
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From: Goodwin,Summer G (BPA) - DKS-7

Sent: Tuesday, July 12, 2022 1:51 PM

To: Habibi,Maryam A (BPA) - DKP-7; Hairston,John L (BPA) - A-7; James,Eve A L (BPA) -

PG-5; Koehler,Birgit G (BPA) - PG-5; Scruggs,Joel L (BPA) - DK-7; Baskerville,Sonya L

(BPA) - AIN -WASH; Armentrout,Scott G (BPA) - E -4; Zelinsky,Benjamin D (BPA) - E-4;

Godwin,Mary E (BPA) - LN-7

Subject: RE: BPA E3 talking points for review (DRAFT)

They will be very happy.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 11:16 AM
To: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov> ; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G

(BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -

WASH <slbaskerville@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) -

E -4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Excellent. I've taken final edits which included reordering the key messages, moving a couple of details to WA and
hopefully addressing the remaining comments.

I'll finalize this version and we should be able to distribute to AEs, CAEs, D.C., etc., by 2 p.m. today.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC (b)(6)

From: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>

Sent: Tuesday, July 12, 2022 9:58 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya
L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Thanks Maryam,

No additional comments from me.

John

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 8:41 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA)
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- A-7 <ilhairston@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4
<bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Here is a cleaner version. In the interest of time, I think we should send the Comms outreach email now, without the
talking points. We can send a link to final talking points later this morning.

Summer, you can send the outreach message without TPs. Thank you!

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P503-230-4413

I Cral

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, July 12, 2022 8:02 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

The talking points look good if they already went out - I made a few small tweaks to Q7.

From: Habibi,Maryam A (BPA) - DKP- 7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 7:43 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Thank you, Birgit. Appreciate your swift review.

Others, please let us know if you are comfortable with the content in these talking points.

We hope to be able to send a Communications Outreach message around 8 a.m. today and would love to include these
for internal folks to use when answering questions.

Many thanks,

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC (b)(6)

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, July 11, 2022 8:18 PM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - IN-7 <jcleary@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) -
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PG-5 <eaiames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

I updated numbers from the latest power point and made a few other edits to account for the changes that E3

made today. There were also prior track changes.

For everyone's information:

Scenario 2c now has a range. Here's how question 7 now describes this. Note, I could definitely use Eve to
ground -truth my logic and anyone to help with wording if we have time before releasing these TPs

Note: Scenario 2c required increases in the supply of wind on new transmission in Northwest, Montana,
Wyoming, as well as offshore wind, to enable a feasible solution that drives costs extremely high. This is
largely a result of the model assuming that the best sites, with less new transmission needed, would largely
be chosen for new resources to replace the coal and natural gas plants that the region to meet
decarbonization goals without the loss of lower Snake River dam generation. If new resources to replace the
generation of the lower Snake River dams were built on the preferred sites with less new transmission
needs, then the cost would be lower, as indicated in the lower range for Scenario 2c. In this case, Scenario
2c would be less expensive, but in turn the region would need to build transmission to more distance sites
for replacement resources for retiring coal and natural gas plants.

And E3 added Scenario lb. The first version of Scenario 1 (100% Clean Retail Sales Scenario i.e. net zero
carbon energy-sector only) bothered E3. In an oddity that I can't describe succinctly, changing how the model
meets the carbon goals can be cheaper one way but lower emissions the other way, so E3 wanted to show
both. Given how fast things were changing today, we didn't have a long time to discuss and still have E3 able
to meet today's deadline for the 6 am release tomorrow.

Note about the embargoed release (compared to what is in the final study)
• It included the range on Scenario 2c.
• It did not include minor changes from correcting rounding errors
• It did not include Scenario lb

Birgit

From: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>
Sent: Monday, July 11, 2022 6:07 PM
To: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Subject: BPA E3 talking points for review (DRAFT)

Importance: High

Hey, all. Please give the set of talking points that we had reviewed last week another look. Note: While this is an
internal -facing document, leaders and staff will refer to it in response to any questions they receive about the study.

Please review and provide any edits with track changes on. If you don't have any suggested edits, please provide your
concurrence.

Birgit - Should the change to scenario 2c be noted?
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Thanks,

Joel Scruggs (He/Him)
Director of Communications I Communications (DK)
BONNEVILLE POWER ADMINISTRATION
bpa.gov

I
P 503-230-5511

I C b6

II CD 0 CD 0 o
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From: Goodwin,Summer G (BPA) - DKS-7

Sent: Tuesday, July 12, 2022 8:42 AM
To: Habibi,Maryam A (BPA) - DKP-7; James,Eve A L (BPA) - PG-5; Koehler,Birgit G (BPA) -

PG-5; Scruggs,Joel L (BPA) - DK-7; Baskerville,Sonya L (BPA) - AIN -WASH; Hairston,John

L (BPA) - A-7; Armentrout,Scott G (BPA) - E -4; Zelinsky,Benjamin D (BPA) - E -4;

Godwin,Mary E (BPA) - LN-7

Subject: RE: BPA E3 talking points for review (DRAFT)

Ok. Will do.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 8:41 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA)
- A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4
<bdzelinsky@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Here is a cleaner version. In the interest of time, I think we should send the Comms outreach email now, without the
talking points. We can send a link to final talking points later this morning.

Summer, you can send the outreach message without TPs. Thank you!

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC b6

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, July 12, 2022 8:02 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

The talking points look good if they already went out - I made a few small tweaks to Q7.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 7:43 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Thank you, Birgit. Appreciate your swift review.

1
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Others, please let us know if you are comfortable with the content in these talking points.

We hope to be able to send a Communications Outreach message around 8 a.m. today and would love to include these
for internal folks to use when answering questions.

Many thanks,

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC b6

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, July 11, 2022 8:18 PM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ;

Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) -

PG-5 <eaiames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

I updated numbers from the latest power point and made a few other edits to account for the changes that E3

made today. There were also prior track changes.

For everyone's information:

Scenario 2c now has a range. Here's how question 7 now describes this. Note, I could definitely use Eve to
ground - truth my logic and anyone to help with wording if we have time before releasing these TPs

Note: Scenario 2c required increases in the supply of wind on new transmission in Northwest, Montana,
Wyoming, as well as offshore wind, to enable a feasible solution that drives costs extremely high. This is
largely a result of the model assuming that the best sites, with less new transmission needed, would largely
be chosen for new resources to replace the coal and natural gas plants that the region to meet
decarbonization goals without the loss of lower Snake River dam generation. If new resources to replace the
generation of the lower Snake River dams were built on the preferred sites with less new transmission
needs, then the cost would be lower, as indicated in the lower range for Scenario 2c. In this case, Scenario
2c would be less expensive, but in turn the region would need to build transmission to more distance sites
for replacement resources for retiring coal and natural gas plants.

And E3 added Scenario lb. The first version of Scenario 1 (100% Clean Retail Sales Scenario i.e. net zero
carbon energy-sector only) bothered E3. In an oddity that I can't describe succinctly, changing how the model
meets the carbon goals can be cheaper one way but lower emissions the other way, so E3 wanted to show
both. Given how fast things were changing today, we didn't have a long time to discuss and still have E3 able
to meet today's deadline for the 6 am release tomorrow.

Note about the embargoed release (compared to what is in the final study)
• It included the range on Scenario 2c.
• It did not include minor changes from correcting rounding errors
• It did not include Scenario lb
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Birgit

From: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>

Sent: Monday, July 11, 2022 6:07 PM
To: Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov> ; Hairston,John L (BPA) - A-7 <jlhairston@opa.gov>,

Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov> ; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ;

Zelinsky,Benjamin D (BPA) E 4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) LN 7 <jcleary@bpa.gov> ; Godwin,Mary E

(BPA) - LN -7 <rnegodwin@boa.gov> , Habibi,Maryam A (BPA) - DKP -7 <maasgharian@bpa.gov >

Subject: BPA E3 talking points for review (DRAFT)

Importance: High

Hey, all. Please give the set of talking points that we had reviewed last week another look. Note: While this is an

internal - facing document, leaders and staff will refer to it in response to any questions they receive about the study.

Please review and provide any edits with track changes on. If you don't have any suggested edits, please provide your
concurrence.

Birgit - Should the change to scenario 2c be noted?

Thanks,

Joel Scruggs (He/Him)
Director of CommunicationsI Communications (DK)
BONNEVILLE POWER ADMINISTRATION
bpa.gov

1
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Monday, July 11, 2022 8:18 PM

To: Scruggs,Joel L (BPA) - DK-7; Baskerville,Sonya L (BPA) - AIN -WASH; Hairston,John L

(BPA) - A-7; Armentrout,Scott G (BPA) - E -4; Zelinsky,Benjamin D (BPA) - E-4; Leary,Jill C

(BPA) - LN-7; Godwin,Mary E (BPA) - LN-7, Habibi,Maryam A (BPA) - DKP-7; James,Eve A

L (BPA) - PG-5

Subject: RE: BPA E3 talking points for review (DRAFT)

Attachments: Talking points - E3 LSRD replacement cost analysis TPs v10 bk.docx

I updated numbers from the latest power point and made a few other edits to account for the changes that E3

made today. There were also prior track changes.

For everyone's information:

Scenario 2c now has a range. Here's how question 7 now describes this. Note, I could definitely use Eve to
ground -truth my logic and anyone to help with wording if we have time before releasing these TPs

Note: Scenario 2c required increases in the supply of wind on new transmission in Northwest, Montana,
Wyoming, as well as offshore wind, to enable a feasible solution that drives costs extremely high. This is
largely a result of the model assuming that the best sites, with less new transmission needed, would largely
be chosen for new resources to replace the coal and natural gas plants that the region to meet
decarbonization goals without the loss of lower Snake River dam generation. If new resources to replace the
generation of the lower Snake River dams were built on the preferred sites with less new transmission
needs, then the cost would be lower, as indicated in the lower range for Scenario 2c. In this case, Scenario
2c would be less expensive, but in turn the region would need to build transmission to more distance sites
for replacement resources for retiring coal and natural gas plants.

And E3 added Scenario lb. The first version of Scenario 1 (100% Clean Retail Sales Scenario i.e. net zero
carbon energy-sector only) bothered E3. In an oddity that I can't describe succinctly, changing how the model
meets the carbon goals can be cheaper one way but lower emissions the other way, so E3 wanted to show
both. Given how fast things were changing today, we didn't have a long time to discuss and still have E3 able
to meet today's deadline for the 6 am release tomorrow.

Note about the embargoed release (compared to what is in the final study)
• It included the range on Scenario 2c.
• It did not include minor changes from correcting rounding errors
• It did not include Scenario 1b

Birgit

From: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>
Sent: Monday, July 11, 2022 6:07 PM
To: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
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Subject: BPA F3 talking points for review (DRAFT)

Importance: High

Hey, all. Please give the set of talking points that we had reviewed last week another look. Note: While this is an

internal - facing document, leaders and staff will refer to it in response to any questions they receive about the study.

Please review and provide any edits with track changes on. If you don't have any suggested edits, please provide your
concurrence.

Birgit - Should the change to scenario 2c be noted?

Thanks,

Joel Scruggs (He/Him)
Director of CommunicationsI Communications (DK)
BONNEVILLE POWER ADMINISTRATION

Spa gov
1

P 503 -230 - 55111 C (b)(6)
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From: Habibi,Maryam A (BPA) - DKP-7

Sent: Tuesday, July 12, 2022 2:32 PM
To: Koehler,Birgit G (BPA) - PG-5; Scruggs,Joel L (BPA) - DK-7
Cc: James,Eve A L (BPA) - PG-5; Baskerville,Sonya L (BPA) - AIN -WASH; Goodwin,Summer G

(BPA) - DKS-7

Subject: RE: BPA E3 talking points for review (DRAFT)

I can easily make that change.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413

I
C (b)(6)

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 2:31 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 qscruggs@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Eve, is it worth changing this? I'd move the paragraph break so the two sentences on Scenario 2c are together.

the four LSR dams were breached. Thus, it is the average cost of generation that abaktrat,
ingsi for comparison to potential replacement resources. Ilmaygnicagutaxamxt,
turaatelgjaka..§.ipailawagravitludLystVimia,..

I •

. • -

• • • . . . %i1N, •. , : • : • s.s *. • 1 . 1 •
.1!. •.• • • 11.

• 77 .
• /.1 . . !f•

TI.•Mk A . . 1. . . • .« • . . • • ...... .1. • . • . ! . . !. . • !.
migingleximelegisLielocracKaitizzansgraaa.
audgALVE

CThe replacement options, presently and in the near term, combined with the rising costs of
installing new energy infrastructure, contribute to this projected cost being double to
quadruple the other scenarios evaluated.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 2:24 PM
To: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

1
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Link to final internal talking points: https://connection.bud.bpa.govinews/current-
messages/talkingpoints/E3%20analyzes%2Opotential%2Oreplacement%2Oresources%20and%20costs%20of%2Olower%2

OSnake%20River%20dams.docx

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 I C b6

From: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Sent: Tuesday, July 12, 2022 2:19 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

We could provide their contact info upon request. Will E3 eventually post this study on their website?

Projects Archive - E3 (ethree.com)

Joel Scruggs (He/Him)
Director of Communications

I Communications (DK)
BONNEVILLE POWER ADM
bpa.uov

I P 503-230-5511 I C

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 2:15 PM
To: Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

The talking points may not be the best place to put their contact information anyway. I'm about to finalize and post
those for distribution.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 I C b6

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 2:11 PM
To: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Well, I know they are expecting some media inquiries. I told them last night that we had not planned to
reschedule the media briefing since we are releasing the full report together with the ppt. But I told them to

2
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let us know if they are getting many and would like us to facilitate an organized media event. Haven't heard
back.

I think it would be polite to ask them before publishing their email. But wait, the emails on the "Thank you
slide", right before the appendix, so it seems that they are open to fielding email inquiries. So with that, I say
go ahead and include them.

From: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>
Sent: Tuesday, July 12, 2022 2:05 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Hey, Birgit. I have had a few requests for E3's contact info. Should we note that the E3 team is directly responding to
questions about their study in our talking points? Could include their email addresses.

Arne Olson, arne@ethree.com
Aaron Burdick, aaron.burdick@ethree.com

Joel Scruggs (He/Him)
Director of Communications I Communications (OK)
BONNEVILLE POWER ADMINISTRATION
boa.cov I P 503-230-5511 I C b6

El CO 0 El 13 al

From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Tuesday, July 12, 2022 1:51 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <ilscruggsPbpa.gov> ; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Armentrout,Scott G

(BPA) - E-4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) -

LN-7 <megodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

They will be very happy.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 11:16 AM
To: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G

(BPA) - PG - 5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK - 7 <ilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -

WASH <slbaskerville@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) -

E-4 <bdzelinskv@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Excellent. I've taken final edits which included reordering the key messages, moving a couple of details to Ct/A and
hopefully addressing the remaining comments.

I'll finalize this version and we should be able to distribute to AEs, CAEs, D.C., etc., by 2 p.m. today.
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Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P503-230-4413

I 'b 6

From: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>

Sent: Tuesday, July 12, 2022 9:58 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya
L (BPA) - AIN -WASH <slbaskerville@bpa.gov> ; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Thanks Maryam,

No additional comments from me.

John

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 8:41 AM

To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA)
- A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4
<bdzelinskv@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Here is a cleaner version. In the interest of time, I think we should send the Comms outreach email now, without the
talking points. We can send a link to final talking points later this morning.

Summer, you can send the outreach message without TPs. Thank you!

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC b6

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, July 12, 2022 8:02 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

The talking points look good if they already went out - I made a few small tweaks to Q7.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 7:43 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;
4
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Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Thank you, Birgit. Appreciate your swift review.

Others, please let us know if you are comfortable with the content in these talking points.

We hope to be able to send a Communications Outreach message around 8 a.m. today and would love to include these
for internal folks to use when answering questions.

Many thanks,

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC (b)(6)

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, July 11, 2022 8:18 PM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - 1N-7 <jcleary@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) -

PG-5 <eajames@bpa.gov>
Subject: RE: BPA E3 talking points for review (DRAFT)

I updated numbers from the latest power point and made a few other edits to account for the changes that E3

made today. There were also prior track changes.

For everyone's information:

Scenario 2c now has a range. Here's how question 7 now describes this. Note, I could definitely use Eve to
ground -truth my logic and anyone to help with wording if we have time before releasing these TPs

Note: Scenario 2c required increases in the supply of wind on new transmission in Northwest, Montana,
Wyoming, as well as offshore wind, to enable a feasible solution that drives costs extremely high. This is
largely a result of the model assuming that the best sites, with less new transmission needed, would largely
be chosen for new resources to replace the coal and natural gas plants that the region to meet
decarbonization goals without the loss of lower Snake River dam generation. If new resources to replace the
generation of the lower Snake River dams were built on the preferred sites with less new transmission
needs, then the cost would be lower, as indicated in the lower range for Scenario 2c. In this case, Scenario
2c would be less expensive, but in turn the region would need to build transmission to more distance sites
for replacement resources for retiring coal and natural gas plants.

And E3 added Scenario lb. The first version of Scenario 1 (100% Clean Retail Sales Scenario i.e. net zero
carbon energy-sector only) bothered E3. In an oddity that I can't describe succinctly, changing how the model
meets the carbon goals can be cheaper one way but lower emissions the other way, so E3 wanted to show
both. Given how fast things were changing today, we didn't have a long time to discuss and still have E3 able
to meet today's deadline for the 6 am release tomorrow.
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Note about the embargoed release (compared to what is in the final study)
• It included the range on Scenario 2c.
• It did not include minor changes from correcting rounding errors
• It did not include Scenario lb

Birgit

From: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>
Sent: Monday, July 11, 2022 6:07 PM
To: Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4<bdzelinskv@bpa.gov>; Leary,Jill C (BPA) - LN-7 <iclearv@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Subject: BPA E3 talking points for review (DRAFT)

Importance: High

Hey, all. Please give the set of talking points that we had reviewed last week another look. Note: While this is an

internal -facing document, leaders and staff will refer to it in response to any questions they receive about the study.

Please review and provide any edits with track changes on. If you don't have any suggested edits, please provide your
concurrence.

Birgit - Should the change to scenario 2c be noted?

Thanks,

Joel Scruggs (He/Him)
Director of Communications I Communications (OK)
BONNEVILLE POWER ADMINISTRATION
bpa.gov I P 503-230-5511 I C b) 6

11 CD 0 ell El CI
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From: Baskerville,Sonya L (BPA) - AIN -WASH

Sent: Monday, July 11, 2022 8:28 PM

To: Koehler,Birgit G (BPA) - PG-5; Hairston,John L (BPA) - A-7; Zelinsky,Benjamin D (BPA) -

E -4; James,Eve A L (BPA) - PG-5; Godwin,Mary E (BPA) - LN-7; Learyfill C (BPA) - LN-7;
Armentrout,Scott G (BPA) - E -4; Scruggs,Joel L (BPA) - DK-7; Habibi,Maryam A (BPA) -

DKP-7

Subject: RE: BPA E3 talking points for review (DRAFT)

They should be able to discuss it during their presentation and indicate they intend to post an updated document.
I think that would be their prerogative? Thanks.

Sonya Baskerville
BPA National Relations

(b)(6)

On Jul 11, 2022 11:18 PM, "Koehler,Birgit G (BPA) - PG-5" <bgkoehlergbpa.gov> wrote:
I updated numbers from the latest power point and made a few other edits to account for the changes that E3

made today. There were also prior track changes.
For everyone's information:
Scenario 2c now has a range. Here's how question 7 now describes this. Note, I could definitely use Eve to
ground -truth my logic and anyone to help with wording if we have time before releasing these TPs

Note: Scenario 2c required increases in the supply of wind on new transmission in Northwest, Montana,
Wyoming, as well as offshore wind, to enable a feasible solution that drives costs extremely high. This is
largely a result of the model assuming that the best sites, with less new transmission needed, would largely
be chosen for new resources to replace the coal and natural gas plants that the region to meet
decarbonization goals without the loss of lower Snake River dam generation. If new resources to replace the
generation of the lower Snake River dams were built on the preferred sites with less new transmission
needs, then the cost would be lower, as indicated in the lower range for Scenario 2c. In this case, Scenario
2c would be less expensive, but in turn the region would need to build transmission to more distance sites
for replacement resources for retiring coal and natural gas plants.

And E3 added Scenario lb. The first version of Scenario 1 (100% Clean Retail Sales Scenario i.e. net zero
carbon energy-sector only) bothered E3. In an oddity that I can't describe succinctly, changing how the model
meets the carbon goals can be cheaper one way but lower emissions the other way, so E3 wanted to show
both. Given how fast things were changing today, we didn't have a long time to discuss and still have E3 able
to meet today's deadline for the 6 am release tomorrow.
Note about the embargoed release (compared to what is in the final study)

• It included the range on Scenario 2c.
• It did not include minor changes from correcting rounding errors
• It did not include Scenario lb

Birgit

From: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>
Sent: Monday, July 11, 2022 6:07 PM
To: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
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Subject: RPA F3 talking points for review (DRAFT)

Importance: High

Hey, all. Please give the set of talking points that we had reviewed last week another look. Note: While this is an

internal - facing document, leaders and staff will refer to it in response to any questions they receive about the study.

Please review and provide any edits with track changes on. If you don't have any suggested edits, please provide your
concurrence.
Birgit Should the change to scenario 2c be noted?
Thanks,
Joel Scruggs (He/Him)
Director of CommunicationsI Communications (DK)
BONNEVILLE POWER ADMINISTRATION
bpa.gov IP 503 -230 - 55111 C b6

arm 0 ono
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From: James,Eve A L (BPA) - PG- 5

Sent: Tuesday, July 12, 2022 2:46 PM
To: Koehler,Birgit G (BPA) - PG-5; Habibi,Maryam A (BPA) - DKP-7; Scruggs,Joel L (BPA) -

DK -7

Cc: Baskerville,Sonya L (BPA) - AIN -WASH; Goodwin,Summer G (BPA) - DKS-7

Subject: RE: BPA E3 talking points for review (DRAFT)

It would make sense for the Sc sentences to be together.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 2:31 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 qscruggs@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Eve, is it worth changing this? I'd move the paragraph break so the two sentences on Scenario 2c are together.

the four LSR dams were breached. Thus, it is the average cost of generation that aboalat,
agsi for comparison to potential replacement resources. Ikaygnigiggslogdzstimat,
g.411= 13.21Z41ciailtularwr$143MIYAILLA= L945,1.2ecia1411441...

tzciaingltditalmialiplaramipp..is.c.bolg.gygmaapk.

awskoaal,D
C. The replacement options, presently and in the near term, combined with the rising costs of

installing new energy infrastructure, contribute to this projected cost being double to
quadruple the other scenarios evaluated.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 2:24 PM
To: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Link to final internal talking points: https://connection.bud.bpa.govinews/current-

messagesitalkingpoints/E3%20analyzes%2Opotential%2Oreplacement%2Oresources%20and%20costs%20of%2Olower%2

OSnake%20River%20dams.docx

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

1
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BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 I C (b)(6)

From: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>
Sent: Tuesday, July 12, 2022 2:19 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

We could provide their contact info upon request. Will E3 eventually post this study on their website?

Projects Archive - E3 (ethree.com)

Joel Scruggs (He/Him)
Director of Communications I Communications (OK)
BONNEVILLE POWER ADMINISTRATION
bpa.00v I P 503-230-5511 I CBSTO

CI

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 2:15 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <11scruggs@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

The talking points may not be the best place to put their contact information anyway. I'm about to finalize and post
those for distribution.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413

I
C (b)(6)

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 2:11 PM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Well, I know they are expecting some media inquiries. I told them last night that we had not planned to
reschedule the media briefing since we are releasing the full report together with the ppt. But I told them to
let us know if they are getting many and would like us to facilitate an organized media event. Haven't heard
back.

I think it would be polite to ask them before publishing their email. But wait, the emails on the "Thank you
slide", right before the appendix, so it seems that they are open to fielding email inquiries. So with that, I say

go ahead and include them.
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From: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>
Sent: Tuesday, July 12, 2022 2:05 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Hey, Birgit. I have had a few requests for E3's contact info. Should we note that the E3 team is directly responding to
questions about their study in our talking points? Could include their email addresses.

Arne Olson, arne@ethree.com
Aaron Burdick, aaron.burdick@ethree.com

Joel Scruggs (He/Him)
Director of Communications

I Communications (DK)
BONNEVILLE POWER ADMINISTRATION

boa.00v I P 503-230-5511 I C b 6

CD 0 C11

From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Tuesday, July 12, 2022 1:51 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <ilscruggs@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Armentrout,Scott G

(BPA) - E-4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) -

LN-7 <megodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

They will be very happy.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 11:16 AM
To: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov> ; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G

(BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH<slbaskerville@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov> ; Zelinsky,Benjamin D (BPA) -

E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Excellent. I've taken final edits which included reordering the key messages, moving a couple of details to WA and
hopefully addressing the remaining comments.

I'll finalize this version and we should be able to distribute to AEs, CAEs, D.C., etc., by 2 p.m. today.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413

I
C b6

From: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>

Sent: Tuesday, July 12, 2022 9:58 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;
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Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya

L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Thanks Maryam,

No additional comments from me.

John

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Tuesday, July 12, 2022 8:41 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA)
- A-7 <ilhairston@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4
<bdzelinskv@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Here is a cleaner version. In the interest of time, I think we should send the Comms outreach email now, without the
talking points. We can send a link to final talking points later this morning.

Summer, you can send the outreach message without TPs. Thank you!

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC b6

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, July 12, 2022 8:02 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

The talking points look good if they already went out - I made a few small tweaks to Q7.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Tuesday, July 12, 2022 7:43 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

Thank you, Birgit. Appreciate your swift review.

Others, please let us know if you are comfortable with the content in these talking points.
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We hope to be able to send a Communications Outreach message around 8 a.m. today and would love to include these
for internal folks to use when answering questions.

Many thanks,

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC b f6i

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, July 11, 2022 8:18 PM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov> ; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; James,Eve A L (BPA) -

PG-5 <eajames@bpa.gov>

Subject: RE: BPA E3 talking points for review (DRAFT)

I updated numbers from the latest power point and made a few other edits to account for the changes that E3

made today. There were also prior track changes.

For everyone's information:

Scenario 2c now has a range. Here's how question 7 now describes this. Note, I could definitely use Eve to
ground -truth my logic and anyone to help with wording if we have time before releasing these TPs

Note: Scenario 2c required increases in the supply of wind on new transmission in Northwest, Montana,
Wyoming, as well as offshore wind, to enable a feasible solution that drives costs extremely high. This is
largely a result of the model assuming that the best sites, with less new transmission needed, would largely
be chosen for new resources to replace the coal and natural gas plants that the region to meet
decarbonization goals without the loss of lower Snake River dam generation. If new resources to replace the
generation of the lower Snake River dams were built on the preferred sites with less new transmission
needs, then the cost would be lower, as indicated in the lower range for Scenario 2c. In this case, Scenario
2c would be less expensive, but in turn the region would need to build transmission to more distance sites
for replacement resources for retiring coal and natural gas plants.

And E3 added Scenario lb. The first version of Scenario 1 (100% Clean Retail Sales Scenario i.e. net zero
carbon energy -sector only) bothered E3. In an oddity that I can't describe succinctly, changing how the model
meets the carbon goals can be cheaper one way but lower emissions the other way, so E3 wanted to show
both. Given how fast things were changing today, we didn't have a long time to discuss and still have E3 able
to meet today's deadline for the 6 am release tomorrow.

Note about the embargoed release (compared to what is in the final study)
• It included the range on Scenario 2c.
• It did not include minor changes from correcting rounding errors
• It did not include Scenario lb

Birgit

27692717(01). pdf



From: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Sent: Monday, July 11, 2022 6:07 PM
To: Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>;

Koehler,Birgit G (BPA) - PG- 5 <bgkoehler@bpa.gov> ; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov> ; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Subject: BPA E3 talking points for review (DRAFT)

Importance: High

Hey, all. Please give the set of talking points that we had reviewed last week another look. Note: While this is an

internal -facing document, leaders and staff will refer to it in response to any questions they receive about the study.

Please review and provide any edits with track changes on. If you don't have any suggested edits, please provide your
concurrence.

Birgit - Should the change to scenario 2c be noted?

Thanks,

Joel Scruggs (He/Him)
Director of Communications I Communications (DK)
BONNEVILLE POWER ADMINISTRATION
bpa.qov

I
P 503-230-5511

I C (b)(6)

0
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From: Diffely, Robert J (BPA) - PGPL- 5

Sent: Tuesday, July 5, 2022 10:00 AM
To: Koehler,Birgit G (BPA) - PG-5

Subject: RE: Council E3 presentation, I think it's a go

Rob Petty —
I can make him aware of this.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 9:58 AM
To: Diffely,Robert J (BPA) - PGPL-5 <ridiffelv@bpa.gov>

Subject: Council E3 presentation, I think it's a go

Rob,

It looks like we are a go for the Thursday E3 presentation. I have to remember to register, but that's probably
routine for you.

Eve is out all week, as is Ryan. Is there anyone else from power who should attend? Suzanne would want to,
but she is out. Rob Petty?

Birgit

1
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From: James,Eve A L (BPA) - PG- 5

Sent: Wednesday, June 1, 2022 11:39 AM
To: Goodwin,Summer G (BPA) - DKS-7; Johnson,G Douglas (BPA) - DK-7; Koehler,Birgit G

(BPA) - PG- 5

Subject: RE: Draft release plan for E3 LSRD study

Deliberative, FOIA exempt

Thanks Summer- I think the placeholder you have is good for now and we can delete if needed. Though we aren't sure
when the study is going to be released publicly yet I think it's a good idea to have a communication plan in place to be

prepared. As Doug pointed out we have the Q&A for the assumptions already so at some point the study will most likely
follow.

From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Wednesday, June 1, 2022 11:31 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Draft release plan for E3 LSRD study

Updated timeline.

Not sure what to do with the peer review step.

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Wednesday, June 1, 2022 11:24 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Draft release plan for E3 LSRD study

Yep- the timeline is pushed out. The meeting that was scheduled May 31 was pushed to mid -June. We still don't have
the one-pager and are hopefully finishing slides this week.

From: Johnson,G Douglas (BPA) - DK- 7 <gdiohnson@bpa.gov>

Sent: Wednesday, June 1, 2022 11:21 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov> ;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Draft release plan for E3 LSRD study

Sounds good — but talking points and other materials are not going to be done by June 3.1 haven't even seen the one-

pager yet. Can't start talking points without seeing final stuff ...

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Wednesday, June 1, 2022 11:20 AM
To: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: Draft release plan for E3 LSRD study

1
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Due to litigation issues affecting the timing of the DC briefings I think peer review would go after DC briefings but before
public release.

From: Goodwin,Summer G (BPA) - DKS -7 <sggoodwin@bpa.gov>

Sent: Wednesday, June 1, 2022 11:17 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: Draft release plan for E3 LSRD study

Ok will do.

Assuming that will go before the DC briefing, but if not, then where in the sequence?

Date

May 30

Action item
One pager and final slides received (tentative)

Responsible party
E3

Peer review Which groups?

May 31 DOE or CEQ briefing (tentative) Eve James

Sonya Baskerville

By June 3 Develop talking points Communications

June 3 Friday AE call briefing Eve James

June 8 Briefing at AE/CAT meeting Eve James

June 8 (after
AE/CAT)

Post materials to webpage and possibly social media
• One pager
• PPT slides in PDF

Communications

June 8 Press release
• Outreach Email to AEs

Doug Johnson
Summer Goodwin

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Wednesday, June 1, 2022 11:05 AM
To: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: Draft release plan for E3 LSRD study

Hi Summer-

This looks good except potentially a peer-review step might need to get added. There is some desire from Execs for one
though some of our outreach to potential reviewers has not gone well. If you want to put a placeholder for that step and
we can delete if it doesn't work out.

Thanks,
Eve

From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Wednesday, June 1, 2022 9:01 AM
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To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>

Subject: Draft release plan for E3 LSRD study

Hi Eve and Birgit

In anticipation of the final study, I put this draft rollout plan together. Ignore the dates, that doesn't seem to be the
correct timeline. Once I know more about when we want to release or whether the DC briefing has occurred, I can

update it. If you see any additional steps that should be added, please add or shoot back to me and Doug. Thanks.

Best

Summer
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DRAFT 7/5/22

FOR INTERNAL USE ONLY

high- level talking points

E3 lower Snake River dam replacement costs analysis

July 2022

Background:

Earlier this year, Bonneville Power Administration (BPA) contracted with electric industry
research firm Energy and Environmental Economics (E3), to conduct an independent analysis of
the !electricity system value of the four lower Snake River (LSR) damsi. This new analysis builds
on the analysis performed in the Columbia River System Operations Environmental Impact
Statement regarding replacement resources and costs associated with a scenario where the four
lower Snake River dams may be breached in the future. BPA anticipates E3's study will
contribute to the regional dialogue about the future of these publicly owned assets and help
elevate regional understanding of the complexities and expenses involved in exploring
replacement resources for the LSR dams.

Key messages:

• BPA contracted with E3 to analyze the resources that would be needed to maintain
reliability, which would be close to replacing the power generated from the LSR Dams.

I

[BPA commissioned the E3 study to provide additional information that may help regional
stakeholders.

• E3's study modeled several scenarios, all of which envisioned increased electricity
demand on the regional grid: with and without the dams. As the Northwest decarbonizes
its heating and transportation sectors, electricity demand is set to increase. E3's study
takes that increase as a given in one of its two scenarios.

• The study then looks at what would be necessary to replace the power services currently
provided by the four blower Snake River dams.

• E3's analysis shows that, under realistic scenarios of technological improvement,
replacing the energy and grid services provided by the four blower Snake River dams is
possible.

> Under E3's modeling assumptions, in scenarios in which one or more new
technology becomes commercially viable, new resources to replace the existing
lower Snake River dams' energy and capacity would cost between $10.7 to $19.0
Billion.

• In some scenarios, E3 anticipates emerging technologies, such as small modular nuclear
reactors (SMRs) and gas plants with carbon capture or hydrogen-burning capability,
which are not yet commercially available. In all scenarios, E3's model includes use of
traditional renewable resources, such as wind, solar, storage and demand response.

Comment [Al ] : Per CEQ question, can we
rephrase this in terms of studying pathways to
replacement? Is that accurate?

Comment [A2] : It was more "potential"
replacement resources. If there was a decision to
breach a more in.depth study would be needed for
transmission and replacement resources.

Comment (A3] : I'm not sure I understand this
phrase,
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> In scenarios that assume new combustion generation may be permitted in the
Northwest, firm capacity is mostly replaced with —2 OW of dual fuel natural gas
+ hydrogen turbines. These turbines may initially bum natural gas when needed
during reliability challenged periods, but would transition to green hydrogen by
2045 to reach zero-emissions.

> If advanced nuclear is available, it is selected in lieu of renewables and some of
the gas plants.

• E3 also modeled a scenario in which no new technologies become available, and the
entirety of the dams' energy services are replaced by solar and wind power. I)OE does
not believe that scenario is realistic; the costs associated with that scenario should not be
taken as representative. IFIcwever, .the.scenario_presents_the worst-case situation should
emerging technology development and commercialization be slower than anticipated.

• E3's eport attempts to estimate the costs to ratepayers from replacing the energy services
currently provided by the Lower Snake River dams. While these cost-estimates are
reasonable, DOE cautions that they may-could be misleadingoverstated. It is exceedingly
unlikely that the costs of replacement power resources would fall on BPA's customers
alone.

• Replacing the power services currently provided by the LSR dams would take time. The
replacement of the dams' hydropower could take up five to seven years after
Congressional approval to breach the dams and possibly up to 10 to 20 years assuming
additional new large-scale transmission was required and successfully sited without
litigation delays.

Additional relevant information:

E3 's Study looked at the following:
• What additional resources would be needed to replace the power services provided by

the LSR Dams through 2045?
• What is the net cost to BPA ratepayers?
• How do costs and resource needs change under different types of clean energy

futures?
• How much does replacing the dams rely on emerging, not-yet commercialized

technologies?

Resource scenarios E3 evaluated:

Scenario

Scenario 1: 100% Clean Retail
Sales

Replacement Resources
Selected,
Cumulative by 2045
(GW*)

+ 2.1 GW
+ 0.5 GW

2
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Scenario 2a: Deep Decarb.
(Baseline Technologies)

+ 2.0 GW
+ 0.3 GW li-ion battery
+ 0.4 GW wind
+ 0.05 GW

+ additional generation**

Scenario 2b: Deep Decarb.
(Emerging Technologies)

+ 1.5 GW
+ 0.7 GW nuclear SMR

Scenario 2c: Deep Decarb.
(No New Combustion)

+ 10.6 GW wind
+ 1.4 GW

* I GW = 1,000 MW
** Replacing LSR dams GIIG-free energy at least-cost leads RESOLVE model to generate an additional 1.2 TWh of
hydrogen generation during low renewable conditions (or 0.14 average GW).

Resource option cost:

TOM! Costs
(real 2022 5)

Net Present Value la
,

Scenario 1:100% Clean Retail Sates $11 8 billion

Scenario 1:100% Clean Retail Sates
12024 darn breaching)

$128 billion

Scenario 2a: Deep Decarb.
(Baseline Technologies)

$19 0 billion

Scenario 2b: Deep Decarb.
(Emerging Technologies)

$10 7 billion

Scenario 2c: Deep Decarb.
(No New Combustron)

525 2 &Ion

Annual Cu+, Increase
(real 2022 5)

MI5

$495 million

cub

Mt5

$414 milion

$466 miGon

$496 milon

$41511111011

Si 953 mato*

2015

$478 milion

S509 miles

S860 million

S428 ilia ion

53.195 mahoo

Incremental
Public Power Costs:

I% increase. vs. • 8.5 cents/KWh
NW average retail rates.'

2015

08 cents/kWh 1+9%)

08 cents/kWh l+9%)

1 5 cents/kWh 1.18%)

0 7 :lulu/kWh 1.8%)

55 cents/kWh (.65%j

-Cost increases account for replacement energy, capacity, and reserves as well as avoided LSR capital /- expense, but do not
include any costs for breaching the dams, which would be an additional cost.

•NPV and annual cost increase are shown for the Northwest Region as a whole, but the incremental costs are calculated relative
to the BPA Tier I annual sales for public power customers.

.% increase versus average retail rates assumes —8.5 cents/kWh retail rates (estimated from OR and WA average retail rates).
This does not account for any other rate increases that will be driven by higher loads or clean energy needs that increase regional
rates.
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Wednesday, June 1, 2022 11:27 AM
To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5; Goodwin,Summer G (BPA) -

DKS-7

Subject: RE: Draft release plan for E3 LSRD study

I think when we started posting interest group Q&As on BPA.gov, we figured the cat was out of the bag and people
would expect us to share the results publicly.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, June 1, 2022 11:24 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: Draft release plan for E3 LSRD study

Deliberative, FOIA exempt

Hi Summer, nice to be working with you again.

Peer review would take weeks. It would likely require contracting. We did get peer review from DOE, but the
execs are looking for independent peer review and don't consider DOE independent enough. We might launch
peer review, but ultimately decide we can't wait that long.

Also not clear to me is when we want the public release. There are compelling reasons to get it out as soon as

possible. But there are also compelling reasons to wait, such as leaving it under the confidentiality of the
litigation process. I'm not sure who/when/how BPA will make the decision on when they'd like to release it.

And finally, we've been talking about having E3 do a public web-ex to present the results. (And we probably
don't want that before CEO and DOE have had a chance to "digest" the E3 information, so that we get to craft
the message.

Birgit

From: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.Rov>

Sent: Wednesday, June 1, 2022 11:21 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov> ;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Draft release plan for E3 LSRD study

Sounds good — but talking points and other materials are not going to be done by June 3. I haven't even seen the one-

pager yet. Can't start talking points without seeing final stuff ...

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Wednesday, June 1, 2022 11:20 AM
To: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>
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Cc: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: Draft release plan for E3 LSRD study

Due to litigation issues affecting the timing of the DC briefings I think peer review would go after DC briefings but before
public release.

From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Wednesday, June 1, 2022 11:17 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: Draft release plan for E3 LSRD study

Ok will do.

Assuming that will go before the DC briefing, but if not, then where in the sequence?

Date

May 30
Action item
One pager and final slides received (tentative)

Responsible party
E3

Peer review Which groups?

May 31 DOE or CEQ briefing (tentative) Eve James

Sonya Baskerville

By June 3 Develop talking points Communications

June 3 Friday AE call briefing Eve James

June 8 Briefing at AE/CAT meeting Eve James

June 8 (after
AE/CAT)

Post materials to webpage and possibly social media
• One pager
• PPT slides in PDF

Communications

June 8 Press release
• Outreach Email to AEs

Doug Johnson

Summer Goodwin

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Wednesday, June 1, 2022 11:05 AM
To: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: Draft release plan for E3 LSRD study

Hi Summer-

This looks good except potentially a peer-review step might need to get added. There is some desire from Execs for one
though some of our outreach to potential reviewers has not gone well. If you want to put a placeholder for that step and
we can delete if it doesn't work out.

Thanks,
Eve
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From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Wednesday, June 1, 2022 9:01 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@boa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@boa.gov>

Subject: Draft release plan for E3 LSRD study

Hi Eve and Birgit

In anticipation of the final study, I put this draft rollout plan together. Ignore the dates, that doesn't seem to be the
correct timeline. Once I know more about when we want to release or whether the DC briefing has occurred, I can

update it. If you see any additional steps that should be added, please add or shoot back to me and Doug. Thanks.

Best

Summer
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pRAFT 7/11/22 v9

FOR INTERNAL USE ONLY

BPA talking points

E3 analyzes potential replacement resources and costs of lower Snake River
damg replacement-cos

June-July 2022

What this is

Earlier this year, BPA contracted with electric industry research firm Energy and Environmental
Economics, also known as E3, to conduct an independent analysis of the electricity system value
of the four lower Snake River dams. This new analysis builds on the analysis performed for the
Columbia River System Operations Environmental Impact Statement regarding replacement
resources and costs associated with a scenario where the four LSR dams may be breached in the
future. BPA anticipates E3's study to contribute to the regional dialogue about the future of these
publicly owned assets and help elevate regional understanding of the complexities and expenses
involved in exploring replacement resources for thc LSR dams.

Key messages and storyline

• As states move forward with clean energy policies, fossil fuel-generated power is being
removed from the grid. Reducing hydropower would require the region to build new
generation just to get the system back to its current state. Until all fossil fuel power plants
are retired in the Northwest, reducing hydropower means an increase inmefe carbon
dioxide emissions-in-the-region, which is a step backward from the region's carbon
reduction goals. Some of the lower-cost options for replacing lost hydropower rely on
emerging technologies that are not yet developed or available at large-scale.

• Replacing the dams' hydropower energy and capacity services with existing renewable
energy technology and without additionalne technological breakthroughs creates a

projected 34% to 65°/c/ upward rate pressure. The lack comparable replacement options,
both presently and in the near term, combined with the rising costs of installing new
energy infrastructure, contribute to rEthis projected cost beingis meell-higher--thandouble
to quadruple the other scenarios evaluated.

• The E3 study evaluates what is required to maintain current reliability standards.
Assuming different risk levels for reliability, as is done in other studies of LSR dam
power replacement, is a policy decision outside the scope of this analysis.

• New resources to replace the existing lower Snake River dams' energy and capacity
would cost between $10411.2 te-and $19.60 billion with at least one emerging
technology and cost up to$ 42 to $7754 billion without breakthroughs in not-yet-commercializedemerging technologies. If these costs are not paid for by an outside
source, it would result in higher electricity bills for millions ofNorthwest residents.
These net present value costs were calculated using a 3% discount rate, consistent with

Formatted: Font color: Black
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the discount rate used in the Inslee/Murray draft report, which is a reasonable rate for
public fmancing of large utility projects.

• The replacement of the LSR dams' hydropower could take up to approximately 20 years
to complete aftcr congressional approval, assuming new largc-scalc transmission would
be required and successfully sited without litigation delays,

• Breaching the LSR dams creates unreasonably high costs for Northwest electric
ratepayers and introduces power system reliability issues.

a—While the regional conversation about the future management of the Columbia River
system continues to evolve, without any practical present and near-term replacement
options to the LSR dams, the region as a whole must continue to advance collaborative
long-term strategies that prioritize the protection and enhancement of salmon and
steelhead in balance with the other critical and essential services the system provides.

Background

With multiple reviews of the future of the LSR dams being conducted by the Council on
Environmental Quality, the Columbia Basin Collaborative, and Washington's Democratic
Senn Patty Murray and Gowmon Jay Inslee, BPA felt it necessary to review the potential
costs of replacing the energy services from these facilities.

The CRSO EIS analysis examined a series of resource replacement portfolios, using the
Northwest Power and Conservation Council's latest forecasts and updated Energy Commodities
resource cost estimates, to reflect reasonable replacement resource alternatives and associated
costs. E3 used a resource portfolio optimizET model with their data sets, criteria and objectives to
create least-cost replacement portfolios.

E3 's independent analysis includes several scenarios for replacement resources, including some
with emerging technologies, such as small modular nuclear reactors, or nuclear SMRs, and gas
plants with carbon capture or hydrogen burning capability that are not yet available. It also
includes use of traditional renewable resources, such as wind, solar, storage and demand
response. All of the scenarios present lead to significant upward rate pressure for BPA's
customers ifnot paid for by an outside source.

For more information, contact: Eve James, 503-230-5558 or Birgit Koehler, 503 -230-4249

Questions and answers

1. What was the scope of the study and what questions did it address?

BPA contracted with E3 to answer what resources (one or more portfolios of resources)
would be needed to maintain reliability and fully replace the energy and other grid services
provided by the four LSR dams. This includes modeling regional grid scenarios with and
without the dams. The model is designed to identify one or more replacement resource
portfolio(s) and provide a comparison of the forecasted costs associated with each scenario.
The analysis also discusses the timeline under which a build-out of replacement resources

2
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could occur.

E3's key study questions are:
• What additional resources would bc needed to replace the power services provided by

the LSR dams through 2045?
• What is the net cost of replacement resources to BPA ratepayers?
• How do costs and resource needs change under different types ofclean energy

futures?
• How much does replacing the dams rely on emerging, not-yet commercialized

technologies?

2. What power benefits do the four LSR dams currently provide?

These facilities provide reliable, carbon-free electricity that help the Western Interconnection
and the Pacific Northwest avoid blackouts. More specifically, they are capable ofproviding a

short-term peaking capacity ofmore than 3,000 MWs. They can provide more than 2,000
MW of longer-term peaking capacity during cold snaps when Pacific Northwest electricity
use is at its highest as well as provide important reserves and essential grid reliability
services, including voltage support, reactive power and black start capability.

3. What resources does the study recommend to replace the output of the LSR dams?

The study recommends a combination of renewable generation (wind and solar) and "clean
firm" resources (such as dual fuel natural gas with hydrogen plants, advanced nuclear SMRs,
or gas with carbon capture and storage), and energy efficiency.

4. What are the replacement resource scenarios E3 evaluated?

Scenario

Scenario 1: 100% Clean Retail
Sales

Scenario lb: 100% Clean Retail
Sales
(binding CES target)**

Replacement Resources
Selected,
Cumulative by 2045
(GW*)

+ 2.1 GW
+ 0.5 GW

+ 1.8 GW dual fuel NG/H2 CCGT
+ 1.3 GIN solar
+ 1.2 GW wind

Comment [A7] : From Birgit: Please clean up the
formatting tor the new row that I added. That's hard
to see in track changes.
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Scenario 2a: Deep Decarb.
(Baseline Technologies)

+ 2.0 GW
+ 0.3 GW li - ion battery
+ 0.4 GW wind
+ 0.05 GW

+ additional generation***

Scenario 2b: Deep Decarb.
(Emerging Technologies)

+ 1.5 GW
+ 0.7 GW nuclear SMR

Scenario 2c: Deep Decarb.
(No New Combustion)

+ 10.6 GW wind
+ 1.4 GW

. 1 GW = 1,000 MW
target is binding in 2045, causing the need to fully replace the** In scenario lb, the 100% Clean Energy Standard (CES)

GHG-free energy output of the LSR dams. In scenario L. the high carbon price assumed drives the region higher than the
100% CES target, making it a non-binding constraint in the model.
*** Replacing LSR dams OHO-free energy at least-cost leads RESOLVE to generate an additional 1.2 TWh of hydrogen
generation during low renewable conditions (or 0.14 average GW).
*

1 GW — 1,000 MW

hydregerk-generatien-dwing-low-renewob ndit.ions-Or--0,-14-emerege•C414

• In scenarios that assume new combustion generation may be permitted in the Northwest,
firm capacity is mostly replaced with about 2 GW of dual fuel natural gas with hydrogcn
turbines. These turbines may initially burn natural gas when needed during reliability
challenged periods, but would transition to green hydrogen by 2045 to reach zero
emissions.

• If advanced nuclear is available, it is selected in lieu of renewables and some of the gas
plants.

• The "no new combustion" scenario with decarbonization of the broader economy (e.g.
electric vehicles and electric heating) requires an unprecedented large buildout of
renewable energy, about 12 GW, to replace the dams' firm capacity contributions and
greenhouse gas emissionGHG free energy. This would be required because wind and
solar power are not as reliable for serving load as firm combustion generation; thus, large
quantities are needed to ensure that some generation may be available during critical
periods like winter cold spells.

4
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5. What does each option cost?

Total Costs
(real 2077 1)

Net Present Value In

Scenario 1: 100% Clean Retail Sates Stl 8 billion

Scenario 1:100% Clean Retail Sales
(2024 dam breaching) 812 8 billion

Scenario 2a: Deep Decerb.
(Baseline Technologies) $190 billion

Scenario 2b: Deep Decarb.
(Emerging Technologies)

S10 7 billion

Scenario 2e: Deep Deceit.
(No New Combustor))

$75.2 baton

Total Costs
(lea 2:22 $1

Scenario 1100% Clean Retail Sales 012 Ibetteo

Scenario 1: 100% Clean Retail Sales
(2024 dam breachrigi

0120 tallion

Scenario 1b: 100% Clean Retail Sales
tbincling CES target)

$120 Nihon

Scenario 2a: Deep Decarb.
(Baserme Technologses)

$198 bilk,

Scenario /Jo: Deep Decarb.
(Emergeig Technologies) 311 2 Whorl

Scenario 2e: Deep Decarb.
(Na New Cernbustioni

542 - 77 bairon

Annual Cost Increase
(real 1827 8)

2025

:495 million

nie

2035

5434 millon

$466 ninon

3.196 mlion

$415 milkon

$1.953 mdfron

2045

S478 milion

$509 million

S860 million

$428 million

53,198 mirk.

Annual Cost Inure se
(real 20226)

2025

S4P5 m:11 on

2035

0434 million

5486 nation

8445

0480 million

5415 million

51.045-
1.953 maim

2045

5478 million

$509 rnallicn

$473

$880

$428

5/.71/ -
3,199 million

Incremental
Public Pow. Costs

[¼ increase vs. - 8.5 cents/69h
NW average retail rates ]

2045

0.8 cents/kWh 1.9%1

08 cents/kWh 1+9%)

1 5 cents/kWh (08%)

0.7 canto/kWh

5.5 centst*Wh (.65%)

Incremental
Public Power Costs

[14 increase vs •8 5 cents/kWh
NVY average retail rates]

2043

0,8 eents(kWri [49%)

0 8 cents:MI pm ]

0 8 cents:klerh (.1/%1

1.5 cents4rWh (-18%)

07 cents(kWn 1.8%)

2.9 - 5 5 cents.441% (.34 - 65%)

-Cost increases account for replacement energy, capacity and reserves as well as avoided LSR capital plus expense, but do not
include any costs forbreaching the dams, which would be an additional cost.

•NPV and annual cost increase are shown for the Northwest as a whole, but the incremental costs are calculated relative to the
BPA Tier I annual sales for public power customers.

-Percentage increase versus average retail rates EISSUMI443 about 8.5 cents/kWh retail rates, estimated from Oregon and
Washington average retail rates. This does not account for any other rate increases that will be driven by higher loads or clean
energy needs that increase regional rates.

-Annual residential customer cost impact assumes 1,280 kWh/month for avcrago residential customers in Oregon and
Washington (current is about 1,000 kWh/month average plus 28% from electrification load growth).

.New federal tax credits for hydrogen plants/fuels or Investor Tax Credit/Production Tax Credit extension for renewables would
provide a cost reduction to public power customers from taxpayers.

•Lower end of ranee for scenario 2c assumes limited transmission build out (based on replacement resource additions' marginal
ELCC instead of delwerine the full nameplate capacity), annual cost plot shows only high end of ranee

5
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E3 2022 study results: These are not the total costs to the Northwest of decarbonizing the
electricity grid or its economy; these costs reflect the incremental costs of replacing the lost
generation from the four LSR dams in each of those scenarios.

6. How do the replacement costs compare to the current costs of the four LSR dams?

The four LSR dams average cost of generation, which includes Lower Snake River
Compensation Plan fish hatcheries and satellite facilities, between fiscal year 20818 and
fiscal year 2020 was $14.63/MWh to operate and maintain. The average fully loaded cost,
which includes allocations for system-wide costs BPA incurs such as the Fish and Wildlife
Program and Residential Exchange, was $27.42/MWh. The additional expenses in the fully
loaded costs would be reallocated to the remaining resource and would not be eliminated if
the four LSR dams were breached. Thus, it is the average cost of generation that should be
used for comparison to potential replacement resources. The 50-year forecasted values are
expected to be in a similar range with a 50-year Cost of Generation of $12.50/MVVh and a
50-year Fully Loaded Cost of$27.22/MWh. Replacement resources, depending on those
chosen, are projected to cost between $77 and $139/MVVh. Replacement costs rise to more
than $500 MWh in the deep economy-wide decarbonization scenario that includes only
existing technologies (wind, solar, etc.) and no emerging technology, such as hydrogen and
nuclear SMR.

7. What is the projected rate impact to BPA customers?

In scenarios 1, 2a and 2b, the rate impact would be between 8% and 18% or about $100 to
$230 per year. In scenario 2c, deep economy-wide decarbonization with no emerging
technologies, the cost would be approximately a 34% to 65% increase or $450 to $850 per
year per household.

Note: Scenario 2c required increases in the supply ofwind on new transmission in
Northwest, Montana, Wyoming, as well as offshore wind, to enable a feasible solution that
drives costs extremely high. This is largely a result of the model assuming that the best sites,
with less new transmission needed, would largely be chosen for new resources to replace the
coal and natural gas plants that the region to meet decarbonization goals without the loss of

6
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lower Snake River dam generation. If new resources to replace the generation of the lower
Snake River dams were built on the preferred sites with less new transmission needs, then the
cost would be lower, as indicated in the lower range for Scenario 2c. In this case. Scenario 2c
would be less expensive, but in turn the region would need to build transmission to more
distance sites for replacement resources for retiring coal and natural gas plants.

8. What is the timeline necessary to add the resources that would be required?

E3 estimates that adding additional renewable energy and firm capacity additions would take
approximately five to seven years after congressional approval to breach the dams and
possibly up to 10 to 20 years, assuming additional new large-scale transmission was required
and successfully sited without litigation delays.

Comment [A9] : I imagine there's a more elegant
way to say this. Also, so far Birgit is the only one at
BPA who has discussed the range in Scenario 2c
with El. I hope we have time for Eve to look at this
on Tuesday.
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From: Goodwin,Summer G (BPA) - DKS-7

Sent: Wednesday, June 29, 2022 5:12 PM
To: Koehler,Birgit G (BPA) - PG-5; Johnson,G Douglas (BPA) - DK-7; James,Eve A L (BPA) -

PG-5; Scruggs,Joel L (BPA) - DK-7

Subject: RE: Draft release plan for E3 LSRD study
Attachments: release plan -E3 LSRD study - June 2022_draft4.doc

Ooops. Sorry boss. Left you off of it by accident.

From: Goodwin,Summer G (BPA) - DKS-7

Sent: Wednesday, June 29, 2022 4:23 PM
To: Koehler,Birgit G (BPA) - PG-5 <bekoehler@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.eov>

Subject: RE: Draft release plan for E3 LSRD study

Deliberative, FOIA exempt

This is the rollout as discussed and planned. Will adjust as needed.

Summer Gadsby Goodwin (she/her/hers)
Strategic Communications and Engagement
BONNEVILLE POWER ADMINISTRATION

boa.cov I P 503-230-3158

Ci
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Guy Norman Doug Grob
Chair

.0%
Vice Chair

Washington Montana

KC Golden Mike Milbum
Washington Montana

Jim Yost Northwest Power and Ginny Burdick
Idaho Oregon

Conservation Council
Jeffery C. Allen Louie Pitt, Jr.

Idaho Oregon

June 29, 2022

MEMORANDUM

TO: Council Members

FROM: Jennifer Light, Interim Director of Power Planning

SUBJECT: Energy and Environmental Economics Study on the Lower Snake
River Dams Power Replacement

BACKGROUND:

Presenter: Arne Olson, Energy and Environmental Economics

Summary:

Bonneville engaged Energy and Environmental Economics (E3) to conduct an analysis
of potential replacement resources for the services provided by the four lower Snake
River dams. Arne Olson, E3, will present on the findings of this analysis.

This analysis builds on the Columbia River System Operations Environmental Impact
Statement (CRSO EIS). Using the E3 RESOLVE model (a resource portfolio
optimization tool), this study examines multiple scenarios to inform what resources
would be needed to replace the energy and other grid services provided by these
projects. This study will also provide a comparison of forecasted costs and discuss
timelines for potential buildout of replacement resources.

More Info:
• This webpage provides a brief description of the analysis:

https://www.bpa.gov/energy -and -services/power/hydropower- impact
Note, the report and a related presentation will be posted on this website when
available

851 S.W. Sixth Avenue, Suite 1100
Portland, Oregon 97204-1348
wonv.nwoouncil.oro

Bill Edmonds
Executive Director

503-222-5161
800-452-5161
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• Also available from that page are two documents that provide response to
questions with more details on the scope of the analysis:

o https://www.bpa.qovHmedia/Aep/power/hydropower-data -

studies/20220428 -earth -justice -qa- bpa.pdf
o https://www.bpa.govNmedia/Aep/power/hydropower-data -studies/2022 -

05- 19 -2nd- round -earth - justice-qa.pdf

27692871(01).pdf



From: Goodwin,Summer G (BPA) - DKS-7

Sent: Thursday, July 7, 2022 8:19 AM
To: Koehler,Birgit G (BPA) - PG-5; Johnson,G Douglas (BPA) - DK-7; Leary,Jill C (BPA) - LN-7;

Habibi,Maryam A (BPA) - DKP-7; Baskerville,Sonya L (BPA) - AIN -WASH; Scruggs,Joel L

(BPA) - DK-7

Cc: Chong Tim,Marcus H (BPA) - L-7; Hairston,John L (BPA) - A-7; Zelinsky,Benjamin D (BPA)
- E -4; Sullivan,Leah S (BPA) - EWP-4; James, Eve A L (BPA) - PG-5; Godwin,Mary E (BPA) -

LN-7; Senters,Anne E (BPA) - LN -7; Armentrout,Scott G (BPA) - E -4
Subject: RE: E3 Study Update

Thanks Birgit

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, July 7, 2022 8:19 AM
To: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>;

Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Baskerville,Sonya
L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>
Cc: Chong Tim,Marcus H (BPA) - L-7 <mhchongtim@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Sullivan,Leah S (BPA) - EWP -4 <Issullivan@bpa.gov> ; James,Eve
A L (BPA) - PG-5 <eajames@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Senters,Anne E (BPA) - LN-7

<aesenters@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: E3 Study Update

They sent an email to all registered attendees

Northwest Power and
Conservation Council

The Council meeting webinar on Thu, Jul 7, 2022 at 8:30 AM PDT is CANCELED: The only
agenda item - a study presentation - has been postponed to a later date. It is now tentatively set
for Tuesday afternoon July 12th.
https://www.nwcouncil.org/meeting/council-meeting -july- 12-2022/
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Chad Madron
Project Analyst
cmadron@nwcouncil.org

Ai Northwest Power and
Mr Conservation Council

You are receiving this email because you registered for this webinar. Your email address and personal information will be used by the

Webinar organizer to communicate with you about this event and their other services. To review the organizer's privacy policy or stop

receiving their communications, please contact the organizer directly.

Stop GoTo Webinar emails
I
Report spam

This email is sent on behalf of the orgarizer by GoTo Webinar.

333 Summer Street
I
Boston, MA 02210 Privacy Policy

I
Anti-spam Policy

I www.00to.com/webinar 02022 GoTo, Inc.

From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Thursday, July 7, 2022 8:09 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Habibi,Maryam
A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Baskerville,Sonya L (BPA)
- AIN -WASH <slbaskerville@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>
Cc: Chong Tim,Marcus H (BPA) - L-7 <mhchongtim@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4<bdzelinsky@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov> ; James,Eve
A L (BPA) - PG-5 <eajames@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Senters,Anne E (BPA) - LN-7
<aesenters@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: E3 Study Update

Council website doesn't have a message on it about the cancellation until you look at the calendar:
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UPCOMING MEETINGS

Jul 2022

06
WED

PREVIOUS MEETINGS

F&W Committee Meeting. Coun
Canceled

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Thursday, July 7, 2022 6:45 AM
To: Leary,Jill C (BPA) - LN -7 <jcleary@bpa.gov>; Habibi,Maryam A (BPA) - DKP- 7 <maasgharian@bpa.gov> ; Koehler,Birgit
G (BPA) - PG-5 <bgkoehler@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Cc: Chong Tim,Marcus H (BPA) - L-7 <mhchongtim@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov> ; James,Eve
A L (BPA) - PG-5 <eajames@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Senters,Anne E (BPA) - LN-7
<aesenters@bpa.gov> ; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: E3 Study Update

More from Dan Catchpole.

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Wednesday, July 6, 2022 6:25 PM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>

Cc: Chong Tim,Marcus H (BPA) - L-7 <mhchongtim@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>; James,Eve
A L (BPA) - PG-5 <eajames@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Senters,Anne E (BPA) - LN-7

<aesenters@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>

Subject: RE: E3 Study Update

I will run this by DOE and let you know tomorrow, thanks.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Sent: Wednesday, July 6, 2022 6:24 PM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Koehler,Birgit G

(BPA) - PG-5 <bgkoehler@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Goodwin,Summer
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G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Cc: Chong Tim,Marcus H (BPA) - L-7 <mhchongtim@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>; James,Eve
A L (BPA) - PG-5 <eajames@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ; Senters,Anne E (BPA) - LN-7
<aesenters@bpa.gov>, Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: E3 Study Update

Jill, let us know if this works for DOE. Proposed statement to share with media and account executives (who will get
questions about the presentation):

E3's presentation to the Council on analysis of potential replacement resources and costs for the lower Snake
River dams is being rescheduled. We continue to coordinate with other federal agencies and officials on the
broader release plan for the presentation and final study. We expect to have more information next week.

You may reach me this evening at 971-226-6073.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 I 0(b)(6)

From: Leary,Jill C (BPA) - LN-7 <iclearv@bpa.gov>

Sent: Wednesday, July 6, 2022 4:33 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7

<sggoodwin@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <rrgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7

<jIscruggs@bpa.gov>

Cc: Chong Tim,Marcus H (BPA) - L-7 <mhchongtim@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>; James,Eve
A L (BPA) - PG - 5 <eajames@bpa.gov>, Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Senters,Anne E (BPA) - LN-7

<aesenters@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: E3 Study Update

Confidential and privileged attorney client communication/FOIA-exempt
Thanks, Doug - please continue to forward all media requests to me, so I can coordinate with DOE.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Wednesday, July 6, 2022 4:31 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <iclearv@bpa.gov>; Habibi,Maryam A
(BPA) - DKP-7 <maasgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Cc: Chong Tim,Marcus H (BPA) - L-7 <mhchongtim@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>; James,Eve
A L (BPA) - PG-5 <ealames@bpa.gov>, Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Senters,Anne E (BPA) - LN-7
<aesenters@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: E3 Study Update

So far we only need to let Clearing Up and Hal Bemton with the Seattle Times know.

On Jul 6, 2022 4:21 PM, "Leary,Jill C (BPA) - LN -7" <jcleary,bbpa.gov> wrote:
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Confidential and privileged attorney client communication/FOIA-exempt
Good afternoon,
The E3 presentation to the Council tomorrow will likely be canceled. The current plan is to delay one
week, potentially to the full Council meeting, but this still needs to be confirmed and coordinated.

John Hairston is speaking with Bill Edmonds at the Council about the delay, and Birgit will contact Chad
at the Council and Arne at E3 once we have final confirmation from John after his conversation with
Deputy Secretary Turk.

The reason for the delay is to allow more coordination with DC leadership.

Communications folks, please use the highlighted language if the media contacts you.

Thanks, and let me know ifyou have any questions,

Jill

S
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 5, 2022 9:30 AM
To: Johnson,G Douglas (BPA) - DK-7
Subject: RE: E3 Updated Charts
Attachments: E3 LSRD replacement cost analysis TPs v6 LSRD costs expanded, July 5.docx

OK, I made the updates. You'll see my notes in the first line specifically what I updated.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 7:59 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.eov>

Subject: RE: E3 Updated Charts

That is in PDF format. I can't pull things from a PDF. If you can have someone send the materials in another format, we
can handle it. We just need to get it done some time before noon today.

From: Koehler,Birgit G (BPA) - PG-5 <bekoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 7:57 AM
To: Johnson,G Douglas (BPA) - DK- 7 <gdjohnson@bpa.gov>

Subject: RE: E3 Updated Charts

Doug,

I think Eve sent you the information on Friday at 9:15 pm. I need to focus on a meeting at 8, but if you aren't
able to do the copying -over, I might have time after 9

Birgit

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 7:09 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: E3 Updated Charts

Birgit,

Eve was going to send me the new charts reflecting the changes in the report as they relate to question 5. Can you have
someone plug those in? Please let me know. Thanks.

1
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DRAFT 6/30/22 v4 July 5 Birgit updating graphics from E3 from their July 1 final version. For
question 5, I updated the table. NPV values changed. For question 4,1 added the footnotes that
go with the table

FOR INTERNAL USE ONLY

BPA talkin2 points

E3 lower Snake River dam replacement costs analysis

June 2022

What this is

Earlier this year, BPA contracted with electric industry research firm Energy and Environmental
Economics, also known as E3, to conduct an independent analysis of the electricity system value
of the four lower Snake River (LSR) dams. This new analysis builds on the analysis performed
in the Columbia River System Operations Environmental Impact Statement regarding
replacement resources and costs associated with a scenario where the four lower Snake River
dams may be breached in the future. BPA anticipates E3 's study to contribute to the regional
dialogue about the future of these publicly-owned assets and help elevate regional understanding
of the complexities and expenses involved in exploring replacement resources for the LSR dams.

Key messages and storyline

• As states move forward with clean energy policies, fossil-fuel generated power is being
removed from the grid. Reducing hydropower would require the region to build new
generation just to get the system back to its current state Until all fossil-fuel power plants
are retired, reducing hydropower means more CO2 emissions in the region, which is a
step backward from the region's carbon reduction goals. Some of the lower-cost options
for replacing lost hydropower rely on emerging technologies that are not yet developed or
available at large-scale.

• Replacing the dams' hydropower energy and capacity services with existing renewable
technology and no technological breakthroughs is projected to create 65% upward rate
pressure. This is much higher than the other scenarios evaluated prohibitively expensive.

• The E3 study evaluates what is required to maintain current reliability standards.
Assuming different risk levels for reliability, as is done in other studies of LSRN dam
power replacement, is a policy decision outside the scope of this analysis.

• New resources to replace the existing lower Snake River dams' energy and capacity
would cost between $8.7 to 15.1 billion with at least one emerging technology and up to
$61 billion absent breakthroughs in not-yet-commercialized emerging technologies. If
these costs are not paid for by an outside source, it would result in higher electric bills for
millions ofNorthwest residents.

• The replacement of the dams' hydropower could take up to approximately 20 years to
complete after Congressional approval assuming Transmission builds were needed but

Formatted: Font color: Black
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ti+e-Fe-was-fieteiay -e+1-si4. til.gccessfiill sited without litigation
delays.

Background

With multiple reviews of the future of the lower Snake River dams being conducted by the
Council on Environmental Quality, the Columbia Basin Collaborative and Senator Patty Murray
(D-WA) and Washington Governor Jay Inslee, BPA felt it necessary to update the potential costs
of replacing the energy services from these facilities.

The CRSO EIS analysis examined a series of resource replacement portfolios using the
Northwest Power and Conservation Council's latest forecasts and updated Energy Commodities
resource cost estimates to reflect reasonable replacement resource alternatives and associated
costs. E3 used a resource portfolio optimizer model with their data sets and their criteria and
objectives to create least-cost replacement portfolios.

E3 's independent analysis includes several scenarios for replacement resources, including some
with emerging technologies such as small modular nuclear reactors (SMRs) and gas plants with
carbon capture or hydrogen burning capability that are not available yet. It also includes use of
traditional renewable resources, such as wind, solar, storage and demand response. All of the
scenarios present moderate to significant upward rate pressure for BPA's customers if not paid
for by an outside source.

For more WM-motion, contact: Eve James, 503-230-5558 or Birgit Koehler, 503 -230-4249

Questions and answers

1. What was the scope of the study and what questions did it address?

BPA contracted with E3 to answer what resources (one or more portfolios of resources)
would be needed to maintain reliability, which is close to replacing the energy and other grid
services provided by the four lower Snake River dams. This includes modeling regional grid
scenarios with and without the dams. The model is designed to identify one or more
replacement resource portfolio(s) and provide a comparison of the forecasted costs associated
with each scenario. The analysis also discusses the timeline under which a build-out of
replacement resources could occur.

E3's key study questions are:
• What additional resources would be needed to replace the power services provided by

the LSR Dams through 2045?
• What is the net cost to BPA ratepayers?
• How do costs and resource needs change under different types of clean energy

futures?
• How much does replacing the dams rely on emerging, not-yet commercialized

technologies?
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2. What power benefits do the four LSRDs currently provide?

These facilities first and foremost provide reliable electricity to help the western
interconnection and the Pacific Northwest avoid blackouts. They also provide carbon-free
energy. More specifically, they are capable ofproviding a short-term peaking capacity of
more than 3,000 MWs. They can provide more than 2,000 MW of longer term peaking
capacity during cold snaps when Pacific Northwest electricity usc is at its highest as well as

provide important reserves and essential grid reliability services, including voltage support,
reactive power and black start ability.

3. What resources does the study recommend to replace the output of the lower Snake
River dams?

The study recommends a combination of renewable generation (wind and solar) and "clean
firm" resources (such as dual fuel natural gas + hydrogen plants, advanced small modular
nuclear reactors (SMR), or gas with carbon capture and storage), and energy efficiency.

4. What are the replacement resource scenarios E3 evaluated?

Scenario

Scenario 1: 100% Clean Retail
Sales

Scenario 2a: Deep Decarb.
(Baseline Technologies)

Replacement Resources
Selected,
Cumulative by 2045
(GW*)

+ 2.1 GW
+ 0.5 GW wind

+ 2.0 GW
+ 0.3 GW li-ion battery
+ 0.4 GW wind
+ 0.05 GW

+ additional generation**
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Scenario 2b: Deep Decarb.
(Emerging Technologies)

+ 1.5 G\N
+ 0.7 GVV nuclear SMR

Scenario 2c: Deep Decarb.
(No New Combustion)

+ 10.6 G\N
+ 1.4 GVV

* 1 GW = 1.000 MW
** Replacing LSR dams GHG-free energy at least-cost leads RESOLVE model to generate an additional 1.2 TWhi of
hydrogen generation during low renewable conditions (or 0.14 average OW).

• In scenarios that assume new combustion generation may be permitted in the Northwest,
firm capacity is mostly replaced with —2 GW ofdual fuel natural gas + hydrogen
turbines. These turbines may initially bum natural gas when needed during reliability

challenged periods, but would transition to green hydrogen by 2045 to reach zero-emissions.

• If advanced nuclear is available, it is selected in lieu of renewables and some of the gas
plants.

• The "no new combustion" scenario with decarbonization of the broader economy (e.g.
electric vehicles and electric heating) requires an impractically large (12 (1W) buildout of
renewable energy to replace the dams' firm capacity contributions and GHG-free energy.
This is required because the wind and solar power are not as reliable for serving load as

would be ftnn combustion generation, and thus large quantities are needed to ensure that
some generation may be available during the critical periods like winter cold spells.

Comment [1(G(-P1] : In their final PPT, they
have this line with a footnote:

** Replacing LSR dams OHO-free energy at least-cost leadsRESOLVE to generate an additional 1.2

TWh of hydrogen generation during low renewable
conditions (or 0.14 average OW).

But in the final report, they write it out:
+ 1.2 TWh

Given that they are switching units from OW (a
capacity metric) Co an hourly energy metric, I think
it makes sense not to include thee TIVh in the
table, but let's add the footnotes.
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5. What does each option cost?

Scenario 1: 100% Clean Retail Sales

Scenario 1:100% Clean Retail Sales
(2024 darn breachmg)

Scenario 2a: Deep Decarb.
(Baselne Technologies)

Scenario 2b: Deep Decrub.
(Eniergmg Tocnnobges

Scenario 2c: Deep Decerb.
(No New combusCon)

Total Costs
(real 2021 0)

Not Prison Value In
year of Winching

$11 ?lcltnr

$1b ' bebon

SS 7 telron

$61 When

Toted Costs
(real 2023 5)

Met Piwient Vakee in
year of bewitching

Scenario 1:100% Clean Retail Sales 511 8 billion

Scenario 1:100% Clean Retail Sales
(2024 dam breaching)

$128 billion

Scenario 2a: Deep Decarb.
(Baseline Technobgies)

$19.0 billion

Scenario 2b: Deep Deearb.
(Emerging Technologies) $10.7 billion

Scenario 2c: Deep Deceit.
(No New Conibuslion) 575 2 bdhon

Annual Cost Increase
(real 1022$)

2025 2035

$405 minion

$434 million

$188 million

$496 million

$415 million

51.953 nulhon

2045

$478 million

$509 oriSon

5880 milbon

$428 minon

$3.199 rnalicn

Annual Cost Increase
(r.112022 $)

3.25

5495 million

2935

$434 million

6466 mlion

$496 ninon

$415 ninon

SI 953171111101?

N145

$478 milion

$509 milinn

$860 milion

$428 riAilion

53.199 million

Incremental
Public Power Costs

(V. Increase vs. -8.b cents/kWh
NW average retail rates)

2945

08 cents/kWh 1.9%1

0 8 inninneni (.0%)

1.5 cents/ItYVh (418%)

07 cer:sikWh (.8%)

55 conts/1,01/17 (.65%)

Incremental
Public Power Costs

1% increase vs. -8.5 centsAtINh
NW average retail rates)

2045

08 cenisiliViih (+57,4]

08 centsAWM )45%)

1 5 cents/kWh fc16%)

0.7 cents/kWh 1+8%)

5.5 cents/kWh (.65%)

-Cost increases account for replacement energy, capacity, and reserves as well as avoided LSR capital + expense, but do not
include any costs for breaching the dams, which would be an additional cost.

•NPV and annual cost increase are shown for the Northwest Region as a whole, but the incremental costs are calculated relative
to the BPA Tier I annual sales for public power customers.

a% increase versus average retail rates assumes —8.5 cents/kWh retail rates (estimated from OR and WA average retail rates).
This does not account for any other rate increases that will be driven by higher loads or clean energy needs that increase regional
rates.

•Annual residential customer cost impact assumes 1,280 kWh/month for average residential customers in Oregon and
Washington (current —1,000 kWh/month average + 28% from electrification load growth).

I •New federal tax credits for hydrogen plants/fuels or [Investor Tax Credit/Production Tax Credit lox-tension for renewables would
provide a cost reduction to public power customers from taxpayers

Comment (LC(-t.2]: Suggest spelling out
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Annual Cost Increase (SM)

$3,500

$3,000

$2,500

$2,000

$1,500

$1,000

$500

$0
2025 2030 2035 2040 2045

E3 2022 study results: these are not the total costs to the Northwest of decarbonizing the
electricity grid or its economy; these costs reflect the incremental costs of removing
bfeaehineeplacing the lost generation from the four lower Snake River dams in each of those
scenarios.

6. flow do the replacement costs compare to the current costs of the four lower Snake
River dams?

Thei four lower Snake River dams average cost of generation (which includes Lower Snake
River Compensation Plan fish hatcheries and satellite facilities) between FY18 and FY20
was $14.63/MWh to operate and maintain. The average Fully Loaded Cost, which includes
allocations for system-wide costs BPA incurs such as the Fish and Wildlife Program and
Residential Exchange, was $27.42/MWh. The 50-year forecasted values are expected to be in
a similar range with a 50-year Cost of Generation of $12.50/MWh and a 50-year Fully
Loaded Cost of $27.22/MWh.

te-anEl-niaintain,Replacement resources, depending on those
chosen, are projected to cost between $77 and $139/MWh. Replacement costs rise to more
than $500 MWh in the deep economy-wide decarbonization scenario that includes only
existing technologies (wind, solar, etc.) and no emerging technology, such as hydrogen and
small modular nuclear.

7. What is the projected rate impact to BPA customers?

In scenarios 1, 2a and 2b, the rate impact would be between 8% and 18% or —$100 to $230
per year. In a deep economy-wide decarbonization scenario (2c) with no emerging
technologies, the cost would be approximately a 65% increase or $850 per year per
household.

Note: Scenario 2c required increases in the supply of wind on new transmission (Northwest,
Montana, Wyoming, and off-shore wind) to enable a feasible solution which drives the costs
impractically extremely high.

6

Comment [ 1.C(-L31: Removal is much more
expensive.

Comment RAM] : Does not include cost for
breaching- this removal was meant to be indicative
that it was removed front modeling. Revised
language to reflect it is the lost generation cost (B3
did not include Scost physical breaching would need)

Comment (LC(-L5]: Reworked language with
Gordon and Eve
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8. What is the timeline necessary to add the resources that would be required?

E3 estimates that adding additional renewable energy and firm capacity additions would take
approximately five to seven years after Congressional approval to breach the dams and
possibly up to 10 to 20 years assuming additional new large-scale transmission was required

and successfully sited without litigation

1
delay sing.
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 12, 2022 3:06 PM
To: Zimmerman,Ryan J (BPA) - DKD -7; James,Eve A L (BPA) - PG-5

Cc: Habibi,Maryam A (BPA) - DKP-7; Scruggs,Joel L (BPA) - DK-7

Subject: RE: E3 report for posting, part 1 and Part 2

Thanks again Ryan for the very early morning duty! Word spread quickly once you had it out there.

From: Zimmerman,Ryan 1 (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Sent: Tuesday, July 12, 2022 3:04 PM

To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov> ; Scruggs,Joel L (BPA) - DK-7 iscruggs@bpa.gov>

Subject: RE: E3 report for posting, part 1 and Part 2

No problem. I'm going to log off for the day given the early start. If anything comes up, Maryam and Joel can get a hold
of me.

Ryan

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, July 12, 2022 3:02 PM
To: Zimmerman,Ryan 1 (BPA) - DKD-7 <rizimmerman@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Subject: RE: E3 report for posting, part 1 and Part 2

Thanks for the quick turnaround Ryan!

From: Zimmerman,Ryan 1 (BPA) - DKD-7 <rizimmerman@bpa.gov>

Sent: Tuesday, July 12, 2022 3:00 PM

To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov> ; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>

Subject: RE: E3 report for posting, part 1 and Part 2

Both files have been updated.

Ryan

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Tuesday, July 12, 2022 2:14 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Zimmerman,Ryan J (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>

Subject: RE: E3 report for posting, part 1 and Part 2

This issue impacted the final report graphic as well so if you could replace both files with these ones as soon as possible.

Thanks!
Eve

1
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From: James,Eve A L (BPA) - PG-5

Sent: Tuesday, July 12, 2022 2:02 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Zimmerman,Ryan J (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Subject: RE: E3 report for posting, part 1 and Part 2

Hi Ryan- can you replace the slide deck on the website with this corrected version?

Thanks,
Eve James

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 6:26 AM
To: Zimmerman,Ryan J (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>
Subject: RE: E3 report for posting, part 1 and Part 2

Hi Ryan,

Thanks for getting up so early.

I've passed the link on to the Council as planned, using the page link, not the individual files. Your suggestion
makes sense. And I let John Hairston and others know.

Birgit

From: Zimmerman,Ryan 1 (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Sent: Tuesday, July 12, 2022 5:47 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Subject: RE: E3 report for posting, part 1 and Part 2

Good morning, Birgit.

The E3 study and presentation are now live on www.bpa.gov. Below, are links to both the page and individual
documents.

I generally recommend sharing the page link rather than the individual documents as a best practice, in case we need to
rename or update the context around the documents. But I think the risk of changing file names is low, so if you would
like to share any of the three links below, I think that would be fine.

Page

• https://www.bpa.gov/energy-and -services/power/hydropower- impact

Documents
• https://www.bpa.govNmedia/Aep/power/hydropower-data -studies/e3 -bpa - lower-snake-river-dams -power-

replacement -study.pdf

2
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• https://www.bpa.govNmedia/Aep/power/hydropower-data -studies/e3 -bpa - lower-snake-river-dams -power-

replacement-study-presentation.pdf

Ryan Zimmerman (he / him)
Manager

I
Digital Media and Visual Design I Communications (DKD)

BONNEVILLE POWER ADMINISTRATION

boa.00v I P 503-230-4327

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, July 11, 2022 10:20 PM
To: Zimmerman,Ryan 1 (BPA) - DKD-7 <rizimmerman@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Subject: RE: E3 report for posting, part 1 and Part 2

I'm recalling my earlier message (which you can see below, but without the attachment since I don't want you
to use that one). E3 sent an updated copy of the presentation with the final report, noting that the
presentation had minor formatting improvements.

So, here are the two files to post.

And then Eve or I need to send the link to the Council (Chad and Jennifer). I imagine we should send the link
that you sent me earlier, which will have both included. Alternatively, we could send them two links for the
presentation and report. Thoughts?

Hydropower Impact - Bonneville Powcr Administration (bpa.gov)

Birgit

From: Koehler,Birgit G (BPA) - PG-5

Sent: Monday, July 11, 2022 9:42 PM
To: Zimmerman,Ryan 1 (BPA) - DKD-7 <rizimmerman@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Subject: E3 report for posting, part 1

Ryan,

I received the presentation from E3 at 5:15 pm with a note that they are still working on the report. I told
them to not work all night, but take the time to QC. We need it by morning. Now it is 9:30 pm, and they are
apparently still working on the report. I may go to bed soon and opt to get up early in time for you to have it
by 5:30 am. If something comes up and we don't have the report in the morning, I suggest posting the
presentation and writing a short note below it that the report will be posted shortly. However the going plan is

still have both in your hands before 5:30 am.

For starters, here is the PDF of the presentation.

3
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And then I am to send the link to the Council (Chad and Jennifer). I imagine I should send the link that you sent
me earlier, which will have both included. We could send them two links for the presentation and report as an

alternative. Thoughts?
Hydropower Impact - Bonneville Power Administration (bpa.gov)

Birgit

4

27692969(01).pdf



From: Leary,Jill C (BPA) - LN-7

Sent: Tuesday, July 5, 2022 8:22 AM
To: Johnson,G Douglas (BPA) - DK-7; Goodwin,Summer G (BPA) - DKS-7; James,Eve A L

(BPA) - PG- 5

Cc: Koehler,Birgit G (BPA) - PG-5; Godwin,Mary E (BPA) - LN-7; Baskerville,Sonya L (BPA) -

AIN -WASH

Subject: RE: E3 rollout

Thank you!

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 8:03 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; James,Eve A L

(BPA) - PG-5 <eajames@bpa.gov>
Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: RE: E3 rollout

I am working with Birgit to get updated charts that reflect the change in the discount rate from 5% to 3%, which is more

in line with what we use. Eve sent us the updated presentation late Friday, but I can't pull those charts from a PDF. We
are working with Birgit to get those charts in a format we can use to drop them into the Talking Points. Once I have

those files, I will send you an updated version of the talking points to share with DOE.

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Tuesday, July 5, 2022 8:01 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: RE: E3 rollout

Hello,

When you have updated talking points later today, will you share with Sonya and me so one of us can

send over to DOE?

I flagged this for Birgit, but CEQ/DOE noticed a "new" $75 billion number in the E3 report, so I am hoping
we can track down if that number changed from the $45 billion number or is something different and add
a talking point.

Birgit, can help draft this, and if not, would you reach out to E3 for assistance?

Thanks,

Jill
1
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From: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@boa.gov>

Sent: Friday, July 1, 2022 11:42 AM
To: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C

(BPA) - LN-7 <jcleary@bpa.gov>

Subject: RE: E3 rollout

Send mc the charts. I'll get it done later today or over the weekend. Thanks! Enjoy the 4th.

On Jul 1, 2022 11:28 AM, "James,Eve A L (BPA) - PG-5" <eajames(Opa.gov> wrote:
I'll be out of the office next week but if you send me the updated version today I can replace the charts and email back
late today- otherwise I'll send the chart to you and Summer to replace them on Tuesday.

From: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Sent: Friday, July 1, 2022 11:19 AM
To: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@boa.gov>

Subject: RE: E3 rollout

I will get an updated version of the talking points to you early Tuesday morning. Please replace the existing charts with
the new ones. We can share Tuesday and finalize Wednesday and get to our external communicators ahead of the
Thursday morning session.

From: James,Eve A L (BPA) - PG-5 <ealames@boa.gov>
Sent: Friday, July 1, 2022 11:14 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>

Subject: RE: E3 rollout

The updated table with the new NPV's may come in late today so probably will need to circulate on Tuesday. Even if my
out of office pops up I will log on to send those and the updated PPT deck to the website staff for posting July 7.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Friday, July 1, 2022 10:57 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E

(BPA) - LN -7 <megodwin@bpa.gov>

Subject: RE: E3 rollout

Thanks for sharing! Yes. We can add a Q&A. I'll likely add that one and others we have discussed Tuesday and circulate.
That work?

2
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From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Friday, July 1, 2022 10:51 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Cc: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E

(BPA) - LN -7 <megodwin@bpa.gov>

Subject: E3 rollout

Confidential and privileged attorney client communication/FOIA -exempt

Hi Doug and Summer- DOE has been coordinating with CEO on the E3 rollout plan we provided. This is the schedule with
all the rollout events so please let me know if anything is missing. Since the posting of the report will be July 15 I was

going to provide E3 with this talking point if they are asked at the Council meeting. Could you add a similar type
statement on the internal talking points you are working on? I will send out the updated slides with the final NPV values

when I get them later today.

When will thefinal E3 study be publicly available?

E3 is conducting a series of presentations over the next week, in addition to this presentation, and BPA
plans to post the report after those conversations are complete.

July 1 — Final Study delivered to BPA; study shared with CEQ for distribution to Deputies
July 5 —Talking points for NWPCC and congressional briefings circulated for review
July 6 — Media advisory for press
July 7 — Post slides to BPA webpage and conduct social media outreach
July 7 — Northwest Power and Conservation Council briefing

Press availability by phone
July 8 — afternoon — Congressional briefing with Northwestern congressional staff
July 8 — afternoon — Congressional briefing with Senator Munay's staff
July 11 — morning — E3 Study presentation to Deputies
July 15 — Post final Report on BPA's website
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From: James,Eve A L (BPA) - PG-5
Sent: Fri Jul 01 21:09:48 2022
To: Johnson,G Douglas (BPA) - DK-7; Goodwin,Summer G (BPA) - DKS-7
Cc: Koehler,Birgit G (BPA) - PG-5
Subject RE: E3 rollout
Importance: Normal

Microsoft F,xchange Server;converted from html;
Hi Doug
-Hereis the updated NPV table for the talkin: oints:

Total Costs
(real 2022 $)

Net Present Value
in year of
breaching

Scenario 1: 100% Clean
Retail Sales

$1f8 billion

Scenario 1:100% Clean
Retail Sales
(2024 dam breaching)

$12.8 billion

Scenario 2a: Deep Decarb.
(Baseline Technologies)

$19.0 billion

Scenario 2b: Deep Decarb.
(Emerging Technologies)

$10.7 billion

Scenario 2c: Deep Decarb.
(No New Combustion)

$752 billion

Annual Cost Increase
(real 2022 $)

2025 2035 2045

$434 million $478 million

$495 million $466 million $509 million

$496 million $860 million

$415 million $428 million

n/a $1,953 million $3,199 million

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>
Sent: Friday, July 1, 2022 11:42 AM
To: Goodwin,Surnmer G (BPA) - DKS-7 <sggoodwin@bpa.gov> ; James,Eve AL (BPA) - PG-5 <
cajamesObpa.gov>
Cc: Koehler,Birgit G (BPA) - P0-5 <bgkoehler@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <
megodwin@bpa.gov> ; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>
Subject: RE: E3 rollout
Send me the charts. Ill get it done later today or over the weekend. Thanks! Enjoy the 4th.
On Jul 1, 2022 11:28 AM, "James,Eve A 1, (BPA) - P0-5" < eajames@bpa.gov> wrote:

be out of the office next week but if you send me the updated version today I can replace the charts
and email back late today- otherwise I'll send the chart to you and Summer to replace them on

Incremental
Public Power Costs
[ 'A increase vs. -8.5

cents/kWh NW average retail
rates]

2045

0.8 cents/kWh [ +9%)

0.8 cents/kWh t+9%)

1.5 cerdslkWh [+18%]

0.7 cents/kWh (+8'/0 ]

5.5 cents/kWh (+65%)
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Tuesday.
From: Johnson,G Douglas (BPA) - DK-7 < gdjolmson@bpa.gov>
Sent: Friday, July 1,2022 11:19 AM
To: James,Eve A L (BPA) - PG-5 < eajames@bpa.gov> ; Goodwin,Summer G (BPA) - DKS-7 <
sggoodwin@bpa.gov>
Cc: Leary,Jill C (BPA) - LN-7 < jeleary@bpa.gov> ; Koehler,Birgit G (BPA) - P0-5 <
bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 < megodwin@bpa.gov>
Subject: RE: E3 rollout
I will get an updated version of the talking points to you early Tuesday morning. Please replace the
existing charts with the new ones. We can share Tuesday and finalize Wednesday and get to our
external communicators ahead of the Thursday morning session.
From: James,Eve A L (BPA) - P0-5 < eajames@bpa.gov>
Sent: Friday, July 1, 2022 11:14 AM
To: Johnson,G Douglas (BPA) - DK-7 < gdjohnson@bpa.gov> ; Goodwin,Summer G (BPA) - DKS-7< sggoodwin@bpa.gov>
Cc: Leary,Jill C (BPA) - LN-7 < jeleary@bpa.gov> ; Koehler,Birgit G (BPA) - P0-5 <
bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 < megodwin@bpa.gov>
Subject: RE: E3 rollout
The updated table with the new NPV's may come in late today so probably will need to circulate on
Tuesday. Even if my out of office pops up I will log on to send those and the updated PPT deck to the
website staff for posting July 7.
From: Johnson,G Douglas (BPA) - DK-7 < gdjolmson@bpa.gov>
Sent: Friday, July 1,2022 10:57 AM
To: James,Eve A L (BPA) - PG-5 < eajames@bpa.gov> ; Goodwin,Summer G (BPA) - DKS-7 <
sggoodwin@bpa.gov>
Cc: Leary,Jill C (BPA) - LN-7 < jcleary@bpa.gov> ; Koehler,Birgit G (BPA) - P0-5 <
bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 < megodwin@bpa.gov>
Subject: RE: E3 rollout
Thanks for sharing! Yes. We can add a Q&A. I'll likely add that one and others we have discussed
Tuesday and circulate. That work?
From: James,Eve A L (BPA) - P0-5 < eajames@bpa.gov>
Sent: Friday, July 1, 2022 10:51 AM
To: Johnson,G Douglas (BPA) - DK-7 < gdjohnson@bpa_gov> ; Good.win,Summer G (BPA) -D1CS-7< sggoodwin@bpa.gov>
Cc: Leary,Jill C (BPA) - LN-7 < jeleary@bpa.gov> ; Koehler,Birgit G (BPA) - P0-5 <
bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 < megodwin@bpa.gov>
Subject: E3 rollout
Confidential and privileged attorney client communication/FOIA-exempt
Hi Doug and Summer- DOE has been coordinating with CEQ on the E3 rollout plan we provided. This
is the schedule with all the rollout events so please let me know if anything is missing. Since the posting
of the report will be July 15 I was going to provide E3 with this talking point if they arc asked at the
Council meeting. Could you add a similar type statement on the internal talking points you are working
on? I will send out the updated slides with the final NPV values when I get them later today.
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When will the final E3 study be publicly available?
E3 is conducting a series of presentations over the next week, in addition to this
presentation, and BPA plans to post the report after those conversations are complete.
July 1 — Final Study delivered to BPA; study shared with CEQ for distribution to Deputies
July 5 —Talking points for NWPCC and congressional briefings circulated for review
July 6 — Media advisory for press
July 7 — Post slides to BPA webpage and conduct social media outreach
July 7 — Northwest Power and Conservation Council briefing
Press availability by phone
July 8 — afternoon — Congressional briefing with Northwestern congressional staff
July 8— afternoon — Congressional briefing with Senator Murray's staff
July 11 — morning — E3 Study presentation to Deputies
July 15 — Post final Report on BPA's website
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From: Habibi,Maryam A (BPA) - DKP-7

Sent: Friday, July 22, 2022 11:35 AM
To: Johnson,G Douglas (BPA) - DK-7; Scruggs,Joel L (BPA) - DK-7; Baskerville,Sonya L (BPA) -

AIN -WASH

Cc: Koehler,Birgit G (BPA) - PG-5

Subject: RE: E3 rollout plan and messages

I think so.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC (b)(6)

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Friday, July 22, 2022 10:49 AM
To: Scruggs,Joel L (BPA) - DK-7 <11scruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: E3 rollout plan and messages

This latest version has some input from Birgit. I think it is time to share it with Power Services senior leadership and the
front office. Thoughts?

1
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Thursday, June 30, 2022 10:03 AM
To: Koehler,Birgit G (BPA) - PG-5; Leary,Jill C (BPA) - LN-7; James,Eve A L (BPA) - PG-5

Cc: Godwin,Mary E (BPA) - LN-7; Goodwin,Summer G (BPA) - DKS-7

Subject: RE: E3 study release plan

Which is why E3 used that number in the first place. Yes, we should definitely add that, which circles us back basically to
where we started. Thanks.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 30, 2022 10:01 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; James,Eve A L

(BPA) - PG-5 <eajames@bpa.gov>
Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: E3 study release plan

I like the clarify and transparency that Gordon's edits bring to question 6. But if we are bringing in the fully
loaded costs, I would like to consider adding one piece. What do you think of this?

The four lower Snake River dams average cost of generation (which includes Lower Snake River
Compensation Plan fish hatcheries and satellite facilities) between FY IS and FY20 was $ I 4.63/MWh to
operate and maintain. The average Fully Loaded Cost, which includes allocations for system-wide costs
BPA incurs such as the Fish and Wildlife Program and Residential Exchange, was $27.42/MWh. The 50-

year forecasted values are expected to be in a similar range with a 50-year Cost of Generation of
$12.50/MWh and a 50-year Fully Loaded Cost of $27.22/MWh. The additional expenses in the fully loaded
costs would be reallocated to the remaining resource and would not be eliminated if the four lower Snake
River darns were breached. Thus it is the average cost of generation that should be used for comparison to
potential replacement resources. Replacement resources, depending on those chosen, are projected to cost
between $77 and $139/MWIL Replacement costs rise to more than $500 MWh in the deep economy-wide
decarbonization scenario that includes only existing technologies (wind, solar, etc.) and no emerging
technology, such as hydrogen and small modular nuclear.

From: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>

Sent: Thursday, June 30, 2022 9:28 AM
To: Leary,Jill C (BPA) - LN-7 <jclearvPbpa.gov>; James,Eve A L (BPA) - PG-5 <eaiamesPbpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bekoehler@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@boa.gov> ;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: E3 study release plan

Updated draft saved. I will share a subsequent draft with Joel Cook, Ben Zelinsky (acting for Scott A), Sonya B, Suzanne

Cooper and Marcus Chong Tim later this afternoon. Thanks for the quick work.

From: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>

Sent: Thursday, June 30, 2022 9:13 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
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Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwinPbpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>
Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt
Let's use this version that incorporates edits from Gordon for Question 6, thanks.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Thursday, June 30, 2022 8:53 AM
To: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt
Thanks Jill!

Doug I'm attaching a new version that has some added language to address Jill's comments. I like her edits so feel free
to accept them and delete the comments if my changes look good.

From: Leary,Jill C (BPA) - LN-7 <jclearvPbpa.gov>

Sent: Thursday, June 30, 2022 8:40 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>
Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt
Hi Eve,
Marcus shared a new version of the talking points with me this morning, so I added my edits to that
version and shared with DOE.

Cc - ing Summer and Doug so they can see my edits - Summer and Doug, please make sure I am on the
internal emails reviewing documents related to E3, thanks!

Jill

From: James,Eve A L (BPA) - PG -5 <eaiames@boa.gov>

Sent: Wednesday, June 29, 2022 4:27 PM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: E3 study release plan

Confidential and privileged attorney client communication/FOIA-exempt

Hi Jill-Attached is a draft version of the E3 study release plan and talking points. I know there are still a few BPA staff that have
comments to these drafts but haven't sent them to me so there might be some slight adjustments. The major tasks and
framework won't change though so feel free to share with DOE.

Thanks,
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From: James,Eve A L (BPA) - PG- 5

Sent: Thursday, June 30, 2022 10:02 AM
To: Koehler,Birgit G (BPA) - PG-5; Johnson,G Douglas (BPA) - DK-7; Leary,Jill C (BPA) - LN-7
Cc: Godwin,Mary E (BPA) - LN-7; Goodwin,Summer G (BPA) - DKS-7

Subject: RE: E3 study release plan

I like that a lot Birgit!

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 30, 2022 10:01 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; James,Eve A L

(BPA) - PG-5 <eajames@bpa.gov>
Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: E3 study release plan

I like the clarify and transparency that Gordon's edits bring to question 6. But if we are bringing in the fully
loaded costs, I would like to consider adding one piece. What do you think of this?

The four lower Snake River dams average cost of generation (which includes Lower Snake River
Compensation Plan fish hatcheries and satellite facilities) between FY18 and FY20 was $14.63/MWh to
operate and maintain. The average Fully Loaded Cost, which includes allocations for system-wide costs
BPA incurs such as the Fish and Wildlife Program and Residential Exchange, was $27.42/MWh. The 50-

year forecasted values are expected to be in a similar range with a 50-year Cost of Generation of
$12.50/MWh and a 50-year Fully Loaded Cost of $27.22/MWh. The additional expenses in the fully loaded
costs would be reallocated to the remaining resource and would not be eliminated if the four lower Snake
River dams were breached. Thus it is the average cost of generation that should be used for comparison to
potential replacement resources. Replacement resources, depending on those chosen, are projected to cost
between $77 and $139/MWh. Replacement costs rise to more than $500 MWh in the deep economy-wide
decarbonization scenario that includes only existing technologies (wind, solar, etc.) and no emerging
technology, such as hydrogen and small modular nuclear.

From: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>

Sent: Thursday, June 30, 2022 9:28 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bga.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bekoehler@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin(Wboa.gov> ;

Goodwin,Summer G (BPA) - DKS-7 <sagoodwin@boa.gov>

Subject: RE: E3 study release plan

Updated draft saved. I will share a subsequent draft with Joel Cook, Ben Zelinsky (acting for Scott A), Sonya B, Suzanne

Cooper and Marcus Chong Tim later this afternoon. Thanks for the quick work.

From: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>

Sent: Thursday, June 30, 2022 9:13 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;
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Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt
Let's use this version that incorporates edits from Gordon for Question 6, thanks.

From: James,Eve A L (BPA) - PG - 5 <eaiames@bpa.gov>

Sent: Thursday, June 30, 2022 8:53 AM
To: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@boa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt
Thanks Jill!

Doug I'm attaching a new version that has some added language to address Jill's comments. I like her edits so feel free
to accept them and delete the comments if my changes look good.

From: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Sent: Thursday, June 30, 2022 8:40 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt
Hi Eve,
Marcus shared a new version of the talking points with me this morning, so I added my edits to that
version and shared with DOE.

Cc - ing Summer and Doug so they can see my edits - Summer and Doug, please make sure I am on the
internal emails reviewing documents related to E3, thanks!

Jill

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Wednesday, June 29, 2022 4:27 PM
To: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: E3 study release plan

Confidential and privileged attorney client communication/FOIA-exempt

Hi Jill-Attached is a draft version of the E3 study release plan and talking points. I know there are still a few BPA staff that have
comments to these drafts but haven't sent them to me so there might be some slight adjustments. The major tasks and
framework won't change though so feel free to share with DOE.

Thanks,
Eve
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From: Leary,Jill C (BPA) - LN-7

Sent: Thursday, June 30, 2022 10:02 AM
To: Koehler,Birgit G (BPA) - PG-5; Johnson,G Douglas (BPA) - DK-7; James,Eve A L (BPA) -

PG-5

Cc: Godwin,Mary E (BPA) - LN-7; Goodwin,Summer G (BPA) - DKS-7; Ashby,Gordon S (BPA)
- PGA-6

Subject: RE: E3 study release plan

Looping in Gordon to review as well, thanks.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 30, 2022 10:01 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; James,Eve A L

(BPA) - PG-5 <eajames@bpa.gov>
Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: E3 study release plan

I like the clarify and transparency that Gordon's edits bring to question 6. But if we are bringing in the fully
loaded costs, I would like to consider adding one piece. What do you think of this?

The four lower Snake River dams average cost of generation (which includes Lower Snake River
Compensation Plan fish hatcheries and satellite facilities) between FY18 and FY20 was $14.63/MWh to
operate and maintain. The average Fully Loaded Cost, which includes allocations for system-wide costs
BPA incurs such as the Fish and Wildlife Program and Residential Exchange, was $27.42/MWh. The 50-

year forecasted values are expected to be in a similar range with a 50-year Cost of Generation of
$12.50/MWh and a 50-year Fully Loaded Cost of $27.22/MWh. The additional expenses in the fully loaded
costs would be reallocated to the remaining resource and would not be eliminated if the four lower Snake
River darns were breached. Thus it is the average cost of generation that should be used for comparison to
potential replacement resources. Replacement resources, depending on those chosen, are projected to cost
between $77 and $139/MWIL Replacement costs rise to more than $500 MWh in the deep economy-wide
decarbonization scenario that includes only existing technologies (wind, solar, etc.) and no emerging
technology, such as hydrogen and small modular nuclear.

From: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Sent: Thursday, June 30, 2022 9:28 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: E3 study release plan

Updated draft saved. I will share a subsequent draft with Joel Cook, Ben Zelinsky (acting for Scott A), Sonya B, Suzanne

Cooper and Marcus Chong Tim later this afternoon. Thanks for the quick work.
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From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Thursday, June 30, 2022 9:13 AM
To: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt
Let's use this version that incorporates edits from Gordon for Question 6, thanks.

From: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>
Sent: Thursday, June 30, 2022 8:53 AM
To: Leary,Jill C (BPA) - LN - 7 <jcleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA-exempt
Thanks Jill!

Doug I'm attaching a new version that has some added language to address Jill's comments. I like her edits so feel free
to accept them and delete the comments if my changes look good.

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Thursday, June 30, 2022 8:40 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK -7 <gdiohnson@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt
Hi Eve,
Marcus shared a new version of the talking points with me this morning, so I added my edits to that
version and shared with DOE.

Cc - ing Summer and Doug so they can see my edits - Summer and Doug, please make sure I am on the
internal emails reviewing documents related to E3, thanks!

Jill

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Wednesday, June 29, 2022 4:27 PM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>

Subject: E3 study release plan

Confidential and privileged attorney client communication/FOIA-exempt
Hi Jill-
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Attached is a draft version of the E3 study release plan and talking points. I know there are still a few BPA staff that have
comments to these drafts but haven't sent them to me so there might be some slight adjustments. The major tasks and
framework won't change though so feel free to share with DOE.

Thanks,
Eve

3
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From: Leary,Jill C (BPA) - LN-7

Sent: Thursday, June 30, 2022 9:13 AM
To: James,Eve A L (BPA) - PG- 5

Cc: Koehler,Birgit G (BPA) - PG-5; Godwin,Mary E (BPA) - LN-7; Goodwin,Summer G (BPA) -

DKS-7; Johnson,G Douglas (BPA) - DK-7

Subject: RE: E3 study release plan
Attachments: E3 LSRD replacement cost analysis TPs v4 revised discount rateJLeajGA.docx

Confidential and privileged attorney client communication/FOIA -exempt
Let's use this version that incorporates edits from Gordon for Question 6, thanks.

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Thursday, June 30, 2022 8:53 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA-exempt
Thanks Jill!

Doug I'm attaching a new version that has some added language to address Jill's comments. I like her edits so feel free
to accept them and delete the comments if my changes look good.

From: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Sent: Thursday, June 30, 2022 8:40 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK -7 <gdjohnson@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt
Hi Eve,
Marcus shared a new version of the talking points with me this morning, so I added my edits to that
version and shared with DOE.

Cc - ing Summer and Doug so they can see my edits - Summer and Doug, please make sure I am on the
internal emails reviewing documents related to E3, thanks!

Jill

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Wednesday, June 29, 2022 4:27 PM
To: Leary,Jill C (BPA) - LN -7 <jcleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: E3 study release plan

1
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Confidential and privileged attorney client communication/FOIA -exempt

Hi Jill-Attached is a draft version of the E3 study release plan and talking points. I know there are still a few BPA staff that have
comments to these drafts but haven't sent them to me so there might be some slight adjustments. The major tasks and
framework won't change though so feel free to share with DOE.

Thanks,
Eve

2
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Thursday, June 30, 2022 8:56 AM
To: James,Eve A L (BPA) - PG- 5; Leary,Jill C (BPA) - LN-7
Cc: Koehler,Birgit G (BPA) - PG-5; Godwin,Mary E (BPA) - LN-7; Goodwin,Summer G (BPA) -

DKS-7

Subject: RE: E3 study release plan

Thanks. I used your version as the most recent.

From: James,Eve A L (BPA) - PG - 5 <eaiames@bpa.gov>

Sent: Thursday, June 30, 2022 8:53 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA-exempt
Thanks Jill!

Doug I'm attaching a new version that has some added language to address Jill's comments. I like her edits so feel free
to accept them and delete the comments if my changes look good.

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Thursday, June 30, 2022 8:40 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA-exempt
Hi Eve,
Marcus shared a new version of the talking points with me this morning, so I added my edits to that
version and shared with DOE.

Cc - ing Summer and Doug so they can see my edits - Summer and Doug, please make sure I am on the
internal emails reviewing documents related to E3, thanks!

Jill

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Wednesday, June 29, 2022 4:27 PM
To: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt
1
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Hi Jill-Attached is a draft version of the E3 study release plan and talking points. I know there are still a few BPA staff that have
comments to these drafts but haven't sent them to me so there might be some slight adjustments. The major tasks and
framework won't change though so feel free to share with DOE.

Thanks,
Eve

2

27693024(01).pdf



DRAFT 6/30/22 v4

FOR INTERNAL USE ONLY

BPA talking points

E3 lower Snake River darn replacement costs analysis

June 2022

What this is

Earlier this year, BPA contracted with electric industry research firm Energy and Environmental
Economics, also known as E3, to conduct an independent analysis of the electricity system value
of the four lower Snake River (LSR) dams. This new analysis builds on the analysis performed
in the Columbia River System Operations Environmental Impact Statement regarding
replacement resources and costs associated with a scenario where the four lower Snake River
dams may be breached in the future. BPA anticipates E3 's study to contribute to the regional
dialogue about the future of these publicly-owned assets and help elevate regional understanding
of the complexities and expenses involved in exploring replacement resources for the LSR dams.

Key messages and storyline

• As states move forward with clean energy policies, fossil -fuel generated power is being
removed from the grid. Reducing hydropower would require the region to build new
generation just to get the system back to its current state Until all fossil-fuel power plants
are retired, reducing hydropower means more CO2 emissions in the region, which is a
step backward from the region's carbon reduction goals. Some of the lower-cost options
for replacing lost hydropower rely on emerging technologies that are not yet developed or
available at large-scale.

• Replacing the dams' hydropower energy and capacity services with existing renewable
technology and no technological breakthroughs is projected to create 65% upward rate
pressure. This is much higher than the other scenarios evaluated—prohibitively-expenive.

• The E3 study evaluates what is required to maintain current reliability standards.
Assuming different risk levels for reliability, as is done in other studies of LSRN dam
power replacement, is a policy decision outside the scope of this analysis.

• New resources to replace the existing lower Snake River dams' energy and capacity
would cost between $8.7 to 15.1 billion with at least one emerging technology and up to
$61 billion absent breakthroughs in not-yet-commercialized emerging technologies. If
these costs are not paid for by an outside source, it would result in higher electric bills for
millions ofNorthwest residents.

• The replacement of the dams' hydropower could take up to approximately 20 years to
complete after Congressional approval assuming Transmission builds were needed but

successfull sited without litigation
delays.
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Background

With multiple reviews of the future of the lower Snake River dams being conducted by the
Council on Environmental Quality, the Columbia Basin Collaborative and Senator Patty Murray
(D-WA) and Washington Governor Jay Inslee, BPA felt it necessary to update the potential costs
of replacing the energy services from these facilities.

The CRSO EIS analysis examined a series of resource replacement portfolios using the
Northwest Power and Conservation Council's latest forecasts and updated Energy Commodities
resource cost estimates to reflect reasonable replacement resource alternatives and associated
costs. E3 used a resource portfolio optimizer model with their data sets and their criteria and
objectives to create least-cost replacement portfolios.

E3 's independent analysis includes several scenarios for replacement resources, including some
with emerging technologies such as small modular nuclear reactors (SMRs) and gas plants with
carbon capture or hydrogen burning capability that are not available yet. It also includes use of
traditional renewable resources, such as wind, solar, storage and demand response. All of the
scenarios present moderate to significant upward rate pressure for BPA's customers if not paid
for by an outside source.

For more information, contact: Eve James, 503-230-5558 or Birgit Koehler, 503 -230-4249

Questions and answers

1. What was the save of the study and what questions did it address?

BPA contracted with E3 to answer what resources (one or more portfolios of resources)
would be needed to maintain reliability, which is close to replacing the energy and other grid
services provided by the four lower Snake River dams. This includes modeling regional grid
scenarios with and without the dams. The model is designed to identify one or more
replacement resource portfolio(s) and provide a comparison of the forecasted costs associated
with each scenario. The analysis also discusses the timeline under which a build-out of
replacement resources could occur.

E3's key study questions are:
• What additional resources would be needed to replace the power services provided by

the LSR Dams through 2045?
• What is the net cost to BPA ratepayers?
• How do costs and resource needs change under different types of clean energy

futures?
• How much does replacing thc dams rely on emerging, not-yet commercialized

technologies?

2
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2. What power benefits do the four LSRDs currently provide?

These facilities first and foremost provide reliable electricity to help the western
interconnection and the Pacific Northwest avoid blackouts. They also provide carbon-free
energy. More specifically, they are capable ofproviding a short-term peaking capacity of
more than 3,000 MWs. They can provide more than 2,000 MW of longer term peaking
capacity during cold snaps when Pacific Northwest electricity use is at its highest as well as

provide important reserves and essential grid reliability services, including voltage support,
reactive power and black start ability.

3. What resources does the study recommend to replace the output of the lower Snake
River dams?

The study recommends a combination of renewable generation (wind and solar) and "clean
firm" resources (such as dual fuel natural gas + hydrogen plants, advanced small modular
nuclear reactors (SMR), or gas with carbon capture and storage), and energy efficiency.

4. What are the replacement resource scenarios E3 evaluated?

Replacement Resources
Selected,

Scenario Cumulative by 2045
(GW*)

Scenario 1: 100% Clean Retail + 2.1 GW
Sales + 0.5 GW wind

+ 2.0 GW
+ 0.3 GW li - ion battery

Scenario 2a: Deep Decarb. + 0.4 GW wind
(Baseline Technologies) + 0.05 GW

+ additional generation**

Scenario 2b: Deep Decarb. + 1.5 GW
(Emerging Technologies) + 0.7 GW nuclear SMR

27693029(01). pdf



1

Scenario 2c: Deep Decarb.
(No New Combustion)

+ 10.6 GW
+ 1.4 GW

• In scenarios that assume new combustion generation may be permitted in the Northwest,
firm capacity is mostly replaced with —2 GW ofdual fuel natural gas + hydrogen
turbines. These turbines may initially bum natural gas when needed during reliability

challenged periods, but would transition to green hydrogen by 2045 to reach zero-emissions.

• If advanced nuclear is available, it is selected in lieu of renewables and some of the gas
plants.

• The "no new combustion" scenario with decarbonization of the broader economy (e.g.
electric vehicles and electric heating) requires an impractically large (12 (3W) buildout of
renewable energy to replace the dams' firm capacity contributions and GHG-free energy.
This is required because the wind and solar power are not as reliable for serving load as

would be firm combustion generation, and thus large quantities are needed to ensure that
some generation may be available during the critical periods like winter cold spells.

5. What does each option cost?

iota Costs
(real 2027 $I

Scenario 1: 100% Clean Retail Sales $9.7 ',Mon

Scenario 1: 100% Clean Retail Sales
12024 dent breacnng: $11 7 blion

Scenario 2a: Deep Decarb.
(Baseline Technologies)

$15.1 billion

Scenario 2b: Deep Decarb.
Emerging Technclogles)

$9.7 billion

Scenario Sc: Deep Decarb.
(No New Combustor')

$61 Whoa

Annual Cost Incro
(real 2072$)

se
Incremental

Public Power Costs
('/. increase on. -8.$ cents/kWh

NW average retail rotas)

S434 million $478 million 06 cen15/kWh

S49f, tr S466 million S509 million 08 ceMs/kW11 (.9%)

5406 million 5960 million 1.5 cants/kWh (*18%)

6415 million $428 07 cerasatWh (03%)

S1.953 milhon 53.199 milkon 5.5c:erns.4cWh (.65%)

.Cost increases account for replacement energy, capacity, and reserves as well as avoided LSR capital I expense, but do not
include any costs for breaching the clams, which would be an additional cost.

•NPV and annual cost increase are shown for the Northwest Region as a whole, but the incremental costs are calculated relative
to the BPA Tier I annual sales for public power customers.

•% increase versus average retail rates assumes —8.5 cents/kWh retail rates (estimated from OR and WA average retail rates).
This does not account for any other rate increases that will be driven by higher loads or clean energy needs that increase regional
rates.

*Annual residential customer cost impact assumes 1,280 kWh/month for average residential customers in Oregon and
Washington (current —1,000 kWh/month average + 28% from electrification load growth).

New federal tax credits for hydrogen plants/fuels or 'Investor Tax Credit/Production Tax Credit extension for renewables would
provide a cost reduction to public power customers from taxpayers

4
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E3 2022 study results: these are not the total costs to the Northwest of decarbonizing the
electricity grid or its economy; these costs reflect the incremental costs of removing
breaohinglreplacing the lost generation from the four lower Snake River dams in each of those
scenarios.

6. Row do the replacement costs compare to the current costs of the four lower Snake
River dams?

Thei four lower Snake River darns average cost of generation (which includes Lower Snake
River Compensation Plan fish hatcheries and satellite facilities) between FY18 and FY20
was $14.63/MWh to operate and maintain. The average Fully Loaded Cost, which includes
allocations for system-wide costs BPA incurs such as the Fish and Wildlife Program and
Residential Exchange, was $27.42/MWh. The 50-year forecasted values are expected to be in
a similar range with a 50-year Cost of Generation of $12.50/MWh and a 50-year Fully
Loaded Cost of $27.22/MWh. The lower Snake-River-riams-average-gpneratien-eost-between

ii-Plan-fish-hoteheries
and-satellite-faoilities-t-M-opemmonEl-maimain. Replacement resources, depending on those
chosen, are projected to cost between $77 and $139/MWh. Replacement costs rise to more
than $500 MWh in the deep economy-wide decarbonization scenario that includes only
existing technologies (wind, solar, etc.) and no emerging technology, such as hydrogen and
small modular nuclear.

7. What is the projected rate impact to BPA customers?

In scenarios 1, 2a and 2b, the rate impact would be between 8% and 18% or —$100 to $230
per year. In a deep economy-wide decarbonization scenario (2c) with no emerging
technologies, the cost would be approximately a 65% increase or $850 per year per
household.

Note: Scenario 2c required increases in the supply of wind on new transmission (Northwest,
Montana, Wyoming, and off-shore wind) to enable a feasible solution which drives the costs

I
impractically extremely high.
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8. What is the timeline necessary to add the resources that would be required?

E3 estimates that adding additional renewable energy and firm capacity additions would take
approximately five to seven years after Congressional approval to breach the dams and
possibly up to 10 to 20 years assuming additional new large-scale transmission was required

and successfully sited without litigation
delaysiug.
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Thursday, June 30, 2022 10:30 AM
To: Ashby,Gordon S (BPA) - PGA-6; Leary,Jill C (BPA) - LN-7; Koehler,Birgit G (BPA) - PG-5;

James,Eve A L (BPA) - PG- 5

Cc: Godwin,Mary E (BPA) - LN-7; Goodwin,Summer G (BPA) - DKS-7

Subject: RE: E3 study release plan

Thanks. We're good for now. Appreciate the help.

From: Ashby,Gordon S (BPA) - PGA-6 <gsashby@bpa.gov>
Sent: Thursday, June 30, 2022 10:23 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Koehler,Birgit G

(BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA-exempt

Jill is right. The benefit of including Fully Loaded Cost is that we can say that even if we include allocations for all these
other costs, it still isn't even close. Birgit's clarification is an important caveat.

From: Johnson,G Douglas (BPA) - DK-7 <gdiohnsonPbpa.gov>

Sent: Thursday, June 30, 2022 10:12 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA)
- PG-5 <eaiames@bpa.gov>

Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>;

Ashby,Gordon S (BPA) - PGA-6 <gsashbv@bpa.gov>
Subject: RE: E3 study release plan

OK. Confusing — but necessary to satisfy those folks. Not sure they are correct, but I'd rather placate them than incite
them. Thanks for the explanation.

From: Leary,Jill C (BPA) - LN -7 <jcleary@bpa.gov>

Sent: Thursday, June 30, 2022 10:07 AM
To: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Godwin,Mary E (BPA) - LN-7 <meRodwin@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sgRoodwin@bpa.gov>;

Ashby,Gordon S (BPA) - PGA-6 <gsashbv@bpa.gov>
Subject: RE: E3 study release plan

Because O&M are not the only costs attributed to the LSRs, and we received numerous comments in the
EIS and various IPR processes that we are hiding the accurate costs for the Snakes. So, the EIS public
comments, IPR, the SAMP, etc. all include fully loaded costs so we are providing accurate cost
information.

From: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>

Sent: Thursday, June 30, 2022 10:04 AM

1
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To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; James,Eve A L (BPA)
- PG-5 <eaiames@bpa.gov>

Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: E3 study release plan

I have to ask why we would add "fully loaded" costs to the scenario? If they are breached, there is no loaded. The
facilities are gone. Why would you compare replacement resources to your costs of operation and maintenance. It
seems confusing to me.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 30, 2022 10:01 AM
To: Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; James,Eve A L

(BPA) - PG-5 <eajames@bpa.gov>

Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: E3 study release plan

I like the clarify and transparency that Gordon's edits bring to question 6. But if we are bringing in the fully
loaded costs, I would like to consider adding one piece. What do you think of this?

The four lower Snake River dams average cost of generation (which includes Lower Snake River
Compensation Plan fish hatcheries and satellite facilities) between FYI 8 and FY20 was $14.63/MWh to
operate and maintain. The average Fully Loaded Cost, which includes allocations for system-wide costs
BPA incurs such as the Fish and Wildlife Program and Residential Exchange, was $27.42/MWh. The 50-

year forecasted values are expected to be in a similar range with a 50-year Cost of Generation of
$12.50/MWh and a 50-year Fully Loaded Cost of $27.22/MWh. The additional expenses in the fully loaded
costs would be reallocated to the remaining resource and would not be eliminated if the four lower Snake
River dams were breached. Thus it is the average cost of generation that should be used for comparison to
potential replacement resources. Replacement resources, depending on those chosen, are projected to cost
between $77 and $139/MWh. Replacement costs rise to more than $500 MWh in the deep economy-wide
decarbonization scenario that includes only existing technologies (wind, solar, etc.) and no emerging
technology, such as hydrogen and small modular nuclear.

From: Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>

Sent: Thursday, June 30, 2022 9:28 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: E3 study release plan

Updated draft saved. I will share a subsequent draft with Joel Cook, Ben Zelinsky (acting for Scott A), Sonya B, Suzanne

Cooper and Marcus Chong Tim later this afternoon. Thanks for the quick work.

From: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Sent: Thursday, June 30, 2022 9:13 AM
To: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>
Subject: RE: E3 study release plan
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Confidential and privileged attorney client communication/FOIA -exempt
Let's use this version that incorporates edits from Gordon for Question 6, thanks.

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Thursday, June 30, 2022 8:53 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt
Thanks Jill!

Doug I'm attaching a new version that has some added language to address Jill's comments. I like her edits so feel free
to accept them and delete the comments if my changes look good.

From: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Sent: Thursday, June 30, 2022 8:40 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: E3 study release plan

Confidential and privileged attorney client communication/FOIA -exempt
Hi Eve,
Marcus shared a new version of the talking points with me this morning, so I added my edits to that
version and shared with DOE.

Cc - ing Summer and Doug so they can see my edits - Summer and Doug, please make sure I am on the
internal emails reviewing documents related to E3, thanks!

Jill

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Wednesday, June 29, 2022 4:27 PM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: E3 study release plan

Confidential and privileged attorney client communication/FOIA-exempt

Hi Jill-Attached is a draft version of the E3 study release plan and talking points. I know there are still a few BPA staff that have
comments to these drafts but haven't sent them to me so there might be some slight adjustments. The major tasks and
framework won't change though so feel free to share with DOE.

Thanks,
Eve
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From: Leary,Jill C (BPA) - LN-7

Sent: Tuesday, July 5, 2022 2:04 PM
To: Koehler,Birgit G (BPA) - PG-5; Johnson,G Douglas (BPA) - DK-7; Scruggs,Joel L (BPA) -

DK -7; Baskerville,Sonya L (BPA) - AIN -WASH

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points
Attachments: E3 LSRD replacement cost analysis TPs v8.docx

Thanks, Birgit - I accepted the changes, deleted the comments and scrubbed the metadata. I will share
this with Gabe now.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 1:46 PM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

If we want to add something for the TPs, here's an idea for this bullet, also included in attached

• New resources to replace the existing lower Snake River dams' energy and capacity would cost between $10.7
to 19.0 billion with at least one emerging technology and up to $75.2 billion absent breakthroughs in not-yet-

commercialized emerging technologies. If these costs are not paid for by an outside source, it would result in
higher electric bills for millions of Northwest residents. (These net present value costs were calculated using a

3% discount rate, consistent with the discount rate used in the Inslee/Murray draft report which is a reasonable
rate for public financing of large utility projects.)

From: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>

Sent: Tuesday, July 5, 2022 1:37 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

I do not need to look again, but are you OK if I send this version with the edits accepted and comments
deleted to DOE?

I just got off the phone with Gabe asking for it ASAP, so since Kristel is not editing for substance, I would
like to send this version now so we can get other next steps approved at the DC level.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 1:34 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>; Scruggs,Joel L (BPA)
- DK-7 <ilscruggs@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

Do you want to take one more look — or should I send this to Kristel Turner for her final review?
1
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From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 1:29 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Leary,Jill C (BPA) - LN -7 <jcleary@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

One set of numbers need to be updated.

And I added a sentence that we had discussed in an email thread, but which didn't seem to have made it into
the document.

From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 5, 2022 12:50 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

I'm working on checking this now. Annual numbers should not have changed, only NPV. But I'll take a look
against the final report and PPT

From: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 12:09 PM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L

(BPA) - AIN-WASH <slbaskerville@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

I have not seen the report. Birgit will have to confirm these numbers.

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Tuesday, July 5, 2022 12:01 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <Ilscruggs@bpa.gov> ;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

Confidential and privileged attorney client communication/FOIA-exempt
Hi Doug,
I have a few edits and comments I am hoping you and Birgit can work through today.

I want to be absolutely certain all of numbers account for the new information in the report we received
on Friday, so we are not sharing old numbers with DC.

Thanks,

Jill

From: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 10:20 AM
To: Leary,Jill C (BPA) - LN - 7 <jcleary@bpa.gov>; Scruggs,Joel L (BPA) - DK -7 <jIscruggs@bpa.gov>; Baskerville,Sonya L
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(BPA) - AIN-WASH <slbaskerville@bpa.gov>

Subject: FINAL DRAFT: E3 LSRD analysis talking points

This has the latest chart and the changes from Jill and Birgit. Please take one more look and I'll get to Kristel Turner for
final review later today or early tomorrow.

3
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DRAFT 6/30/22 v7 July 5 Birgit updating graphics from E3 from their July 1 final version. For
question 5, I updated the table. NPV values changed. For question 4, I added the footnotes that
go with the table

FOR INTERNAL USE ONLY

BPA talking points

E3 lower Snake River dam replacement costs analysis

June 2022

What this is

Earlier this year, BPA contracted with electric industry research firm Energy and Environmental
Economics, also known as E3, to conduct an independent analysis of the electricity system value
of the four lower Snake River (LSR) dams. This new analysis builds on the analysis performed
in the Columbia River System Operations Environmental Impact Statement regarding
replacement resources and costs associated with a scenario where the four lower Snake River
dams may be breached in the future. BPA anticipates E3 's study to contribute to the regional
dialogue about the future of these publicly-owned assets and help elevate regional understanding
of the complexities and expenses involved in exploring replacement resources for the LSR dams.

Key messages and storyline

• As states move forward with clean energy policies, fossil-fuel generated power is being
removed from the grid. Reducing hydropower would require the region to build new
generation just to get the system back to its current state. Until all fossil-fuel power plants
are retired, reducing hydropower means more CO2 emissions in the region, which is a

step backward from the region's carbon reduction goals. Some of the lower-cost options
for replacing lost hydropower rely on emerging technologies that are not yet developed or
available at large-scale.

• Replacing the dams' hydropower energy and capacity services with existing renewable
technology and no technological breakthroughs is projected to create 65% upward rate
pressure. This is much higher than the other scenarios evaluated.

• The E3 study evaluates what is required to maintain current reliability standards.
Assuming different risk levels for reliability, as is done in other studies ofLSR dam
power replacement, is a policy decision outside the scope of this analysis.

• New resources to replace the existing lower Snake River dams' energy and capacity
would cost between $10.7 to 19.0 billion with at least one emerging technology and up to
$75.2 billion absent breakthroughs in not-yet-commercialized emerging technologies. If
these costs are not paid for by an outside source, it would result in higher electric bills for
millions of Northwest residents. (These net present value costs were calculated using a

3% discount rate, consistent with the discount rate used in the Inslee/Murray draft report
which is a reasonable rate for public financing of large utility projects.)
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• The replacement of the dams' hydropower could take up to approximately 20 years to
complete after Congressional approval assuming Transmission builds were successfully
sited without litigation delays.

Background

With multiple reviews of the future of the lower Snake River dams being conducted by the
Council on Environmental Quality, the Columbia Basin Collaborative and Senator Patty Murray
(D-WA) and Washington Governor Jay Inslee, BPA felt it necessary to review the potential costs
ofreplacing the energy services from these facilities.

The CRSO EIS analysis examined a series of resource replacement portfolios using the
Northwest Power and Conservation Council's latest forecasts and updated Energy Commodities
resource cost estimates to reflect reasonable replacement resource alternatives and associated
costs. E3 used a resource portfolio optimizer model with their data sets and their criteria and

objectives to create least-cost replacement portfolios.

E3 's independent analysis includes several scenarios for replacement resources, including some
with emerging technologies such as small modular nuclear reactors (SMRs) and gas plants with
carbon capture or hydrogen burning capability that are not available yet. It also includes use of
traditional renewable resources, such as wind, solar, storage and demand response. All of the
scenarios present moderate to significant upward rate pressure for BPA's customers if not paid
for by an outside source.

For more information, contact: Eve James, 503-230-5558 or Birgit Koehler, 503-230-4249

Questions and answers

1. What was the scope of the study and what questions did it address?

BPA contracted with E3 to answer what resources (one or more portfolios of resources)
would be needed to maintain reliability, which is close to replacing the energy and other grid
services provided by the four lower Snake River dams. This includes modeling regional grid
scenarios with and without the dams. The model is designed to identify one or more
replacement resource portfolio(s) and provide a comparison of the forecasted costs associated
with each scenario. The analysis also discusses the timeline under which a build-out of
replacement resources could occur.

E3's key study questions are:
• What additional resources would be needed to replace the power services provided by

the LSR Dams through 2045?
• What is the net cost to BPA ratepayers?
• How do costs and resource needs change under different types of clean energy

futures?
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• How much does replacing the dams rely on emerging, not-yet commercialized
technologies?

2. What power benefits do the four LSRDs currently provide?

These facilities provide reliable, carbon- free electricity to help the western interconnection
and the Pacific Northwest avoid blackouts. More specifically, they are capable of providing a

short-term peaking capacity ofmore than 3,000 MWs. They can provide more than 2,000
MW of longer term peaking capacity during cold snaps when Pacific Northwest electricity
use is at its highest as well as provide important reserves and essential grid reliability
services, including voltage support, reactive power and black start ability.

3. What resources does the study recommend to replace the output of the lower Snake
River dams?

The study recommends a combination of renewable generation (wind and solar) and "clean
firm" resources (such as dual fuel natural gas + hydrogen plants, advanced small modular
nuclear reactors (SMR), or gas with carbon capture and storage), and energy efficiency.

4. What are the replacement resource scenarios E3 evaluated?

Scenario

Scenario 1:100% Clean Retail
Sales

Scenario 2a: Deep Decarb.
(Baseline Technologies)

Replacement Resources
Selected,
Cumulative by 2045
(GW*)

+ 2.1 GW
+ 0.5 GW

+ 2.0 GW
+ 0.3 GW li- ion battery
+ 0.4 GW
+ 0.05 GW

+ additional generation**
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Scenario 2b: Deep Decarb.
(Emerging Technologies)

+ 1.5 GW
+ 0.7 GW nuclear SMR

Scenario 2c: Deep Decarb.
(No New Combustion)

+ 10.6 GW
+ 1.4 GW

*1 GW = 1,000 MW
** Replacing [SR dams OHO-free energy at least-cost leads RESOLVE model to generate an additional 1.2 TWh of
hydrogen generation during low renewable conditions (or 0.14 average GW).

• In scenarios that assume new combustion generation may be permitted in the Northwest,
firm capacity is mostly replaced with —2 GW of dual fuel natural gas + hydrogen
turbines. These turbines may initially burn natural gas when needed during reliability
challenged periods, but would transition to green hydrogen by 2045 to reach zero-

emissions.
• If advanced nuclear is available, it is selected in lieu of renewables and some of the gas

plants.
• The "no new combustion" scenario with decarbonization of the broader economy (e.g.

electric vehicles and electric heating) requires an unprecedented large (12 GW) buildout
of renewable energy to replace the dams' firm capacity contributions and GHG-free
energy. This is required because the wind and solar power are not as reliable for serving
load as would be firtn combustion generation, and thus large quantities are needed to
ensure that some generation may be available during the critical periods like winter cold
spells.

5. What does each option cost?

Total Costs
(real 2022 Si)

Scenario 1 : 100 % Clean Retail Sales $11.8 billion

Scenario 1: 100°f. Clean Retail Sales
(2024 dam breaching)

$12.8 billion

Scenario 2a: Deep Decarb.
(Baseline Technologies)

$19.0 billion

Scenario 2b: Deep Decarb.
(Emerging Technologies)

$107 billion

Scenario 2c: Deep Decarb.
(No New Combustion)

S75 2 Won

$495 million

$434 million 5478 million

$466 million $509 million

$496 million $860 million

$415 million 5428 million

$3.199 m - Non

Incremental
Public Power Costs

(% increase vs. - 3.5 cents/kWh
NW average retail rates]

0 8 cents/kWh [+9%)

0 8 centslkWh [49%1

1.5 cents/kWh ]+18%]

0.7 cents/kWh [+8%)

5.5 cents/kWh i+65%)

•Cost increases account for replacement energy, capacity, and reserves as well as avoided [SR capital + expense, but do not
include any costs for breaching the dams, which would be an additional cost.
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-NPV and annual cost increase are shown for the Northwest Region as a whole, but the incremental costs are calculated relative
to the BPA Tier I annual sales for public power customers.

.% increase versus average retail rates assumes —8.5 cents/kWh retail rates (estimated from OR and WA average retail rates).
This does not account for any other rate increases that will be driven by higher loads or clean energy needs that increase regional
rates.

•Annual residential customer cost impact assumes 1,280 kWh/month for average residential customers in Oregon and
Washington (current —1,000 kWh/month average + 28% from electrification load growth).

•New federal tax credits for hydrogen plants/fuels or Investor Tax Credit/Production Tax Credit extension for renewable,s would
provide a cost reduction to public power customers from taxpayers

Annual Cost Increase ($M)
$3,500

$3,000

$2,500

$2,000

$1,500

$1,000

$500

$0
2025 2030 2035 2040 2045

E3 2022 study results: these are not the total costs to the Northwest of decarbonizing the
electricity grid or its economy; these costs reflect the incremental costs of replacing the lost
generation from the four lower Snake River dams in each of those scenarios.

6. How do the replacement costs compare to the current costs of the four lower Snake
River dams?

The four lower Snake River dams average cost ofgeneration (which includes Lower Snake
River Compensation Plan fish hatcheries and satellite facilities) between FY18 and FY20
was $14.63/MWh to operate and maintain. The average Fully Loaded Cost, which includes
allocations for system-wide costs BPA incurs such as the Fish and Wildlife Program and
Residential Exchange, was $27.42/M

-
Wh. The additional expenses in the fully loaded costs

would be reallocated to the remaining resource and would not be eliminated if the four lower
Snake River dams were breached. Thus it is the average cost of generation that should be
used for comparison to potential replacement resources. The 50-year forecasted values are
expected to be in a similar range with a 50-year Cost ofGeneration of $12.50/MWh and a

50 -year Fully Loaded Cost of $27.22/MWh. Replacement resources, depending on those
chosen, are projected to cost between $77 and $139/MWh. Replacement costs rise to more
than $500 MWh in the deep economy-wide decarbonization scenario that includes only
existing technologies (wind, solar, etc.) and no emerging technology, such as hydrogen and
small modular nuclear.
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7. What is the projected rate impact to BPA customers?

In scenarios 1, 2a and 2b, the rate impact would be between 8% and 18% or —$100 to $230
per year. In a deep economy-wide decarbonization scenario (2c) with no emerging
technologies, the cost would be approximately a 65% increase or $850 per year per
household.

Note: Scenario 2c required increases in the supply of wind on new transmission (Northwest,
Montana, Wyoming, and off-shore wind) to enable a feasible solution which drives the costs
extremely high.

8. What is the timeline necessary to add the resources that would be required?

E3 estimates that adding additional renewable energy and firm capacity additions would take
approximately five to seven years after Congressional approval to breach the dams and
possibly up to 10 to 20 years assuming additional new large-scale transmission was required
and successfully sited without litigation delays.
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Tuesday, July 5, 2022 2:15 PM
To: Leary,Jill C (BPA) - LN-7; Koehler,Birgit G (BPA) - PG-5; Scruggs,Joel L (BPA) - DK-7;

Baskerville,Sonya L (BPA) - AIN -WASH

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

I'll share this version with Kristel Turner for her final review. Thanks for the help and patience.

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Tuesday, July 5, 2022 2:04 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

Thanks, Birgit - I accepted the changes, deleted the comments and scrubbed the metadata. I will share
this with Gabe now.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 1:46 PM
To: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov> ; Scruggs,Joel L

(BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

If we want to add something for the TPs, here's an idea for this bullet, also included in attached

• New resources to replace the existing lower Snake River dams' energy and capacity would cost between $10.7
to 19.0 billion with at least one emerging technology and up to $75.2 billion absent breakthroughs in not-yet-

commercialized emerging technologies. If these costs are not paid for by an outside source, it would result in
higher electric bills for millions of Northwest residents. (These net present value costs were calculated using a

3% discount rate, consistent with the discount rate used in the Inslee/Murray draft report which is a reasonable
rate for public financing of large utility projects.)

From: Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>

Sent: Tuesday, July 5, 2022 1:37 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

I do not need to look again, but are you OK if I send this version with the edits accepted and comments
deleted to DOE?

I just got off the phone with Gabe asking for it ASAP, so since Kristel is not editing for substance, I would
like to send this version now so we can get other next steps approved at the DC level.

1
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From: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 1:34 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Scruggsdoel L (BPA)
- DK-7 <jIscruggs@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

Do you want to take one more look — or should I send this to Kristel Turner for her final review?

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 1:29 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Scruggsdoel L

(BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

One set of numbers need to be updated.

And I added a sentence that we had discussed in an email thread, but which didn't seem to have made it into
the document.

From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 5, 2022 12:50 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Leary,Jill C (BPA) - LN -7 <jcleary@bpa.gov>; Scruggsdoel L

(BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

I'm working on checking this now. Annual numbers should not have changed, only NPV. But I'll take a look
against the final report and PPT

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 12:09 PM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L

(BPA) - AIN -WASH <slbaskerville@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

I have not seen the report. Birgit will have to confirm these numbers.

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Tuesday, July 5, 2022 12:01 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <Ilscruggs@bpa.gov> ;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: FINAL DRAFT: E3 LSRD analysis talking points

Confidential and privileged attorney client communication/FOIA-exempt
Hi Doug,
I have a few edits and comments I am hoping you and Birgit can work through today.

2
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I want to be absolutely certain all of numbers account for the new information in the report we received
on Friday, so we are not sharing old numbers with DC.

Thanks,

Jill

From: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 10:20 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Baskerville,Sonya L

(BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: FINAL DRAFT: E3 LSRD analysis talking points

This has the latest chart and the changes from Jill and Birgit. Please take one more look and I'll get to Kristel Turner for
final review later today or early tomorrow.

3
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From: Leary,Jill C (BPA) - LN-7

Sent: Tuesday, July 5, 2022 11:07 AM
To: Johnson,G Douglas (BPA) - DK-7; Goodwin,Summer G (BPA) - DKS-7

Cc: Koehler,Birgit G (BPA) - PG-5

Subject: RE: HOLD TENTATIVE MEDIA AVAILABILITY

Thanks for the updates.

From: Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 10:45 AM
To: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: HOLD TENTATIVE MEDIA AVAILABILITY

We are discussing keeping BPA completely out and having a telephone moderator (like the CRSO virtual meetings)
queue up reporter questions for E3.

From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Tuesday, July 5, 2022 10:34 AM
To: Leary,Jill C (BPA) - LN-7 <iclearv@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: HOLD TENTATIVE MEDIA AVAILABILITY

It's an opportunity for media to call in and ask their questions. Doug as spokesperson will be there to help answer and
SMEs like Birgit, Eve and Arne would also be answering questions. I assume you should also be there or another
attorney.

We could have a behind the scenes skype sessions going in case you want to take a question or correct something.

Doug, should chime in here. He's lead and he may be thinking of doing it differently, but that's typically what I have seen
done in the past.

Best

Summer

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Tuesday, July 5, 2022 9:39 AM
To: Goodwin,Summer G (BPA) - 01(5-7 <sggoodwin@bpa.gov>
Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: HOLD TENTATIVE MEDIA AVAILABILITY

Hi Summer,
Can you remind me what this meeting is? I am blanking, thanks.

Jill

1
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Original Appointment
From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Thursday, June 30, 2022 11:18 AM
To: Goodwin,Summer G (BPA) - DKS-7; Goodwin,Summer G (BPA) - DKS-7; Johnson,G Douglas (BPA) - DK-7; James,Eve A
L (BPA) - PG-5; Koehler,Birgit G (BPA) - PG-5; Leary,Jill C (BPA) - LN-7; arne@ethree.com
Subject: HOLD TENTATIVE MEDIA AVAILABILITY

When: Thursday, July 7, 2022 1:00 PM -2:00 PM (UTC-08:00) Pacific Time (US & Canada).
Where: telephone

This is just to get it on your calendar and stave off late lunch plans in case we have the media availability. May not need
everyone there. Doug will lead us.

2

27693064(01). pdf



From: Johnson,G Douglas (BPA) - DK-7

Sent: Tuesday, July 5, 2022 11:29 AM
To: Koehler,Birgit G (BPA) - PG-5

Cc: Scruggs,Joel L (BPA) - DK-7; Habibi,Maryam A (BPA) - DKP-7

Subject: RE: HOLD TENTATIVE MEDIA AVAILABILITY

Could you help us set up a meeting for tomorrow morning with E3 to discuss logistics for the media availability. We are
working with the phone office to secure a line — but have some stuff to talk through.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 10:47 AM
To: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <iclearv@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: HOLD TENTATIVE MEDIA AVAILABILITY

One additional note is that we, BPA, will try to stay largely in the background so that this looks as independent
from us as possible. Eve already coordinated with E3 that they will be available.

From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Tuesday, July 5, 2022 10:34 AM
To: Leary,Jill C (BPA) - LN - 7 <jcleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: HOLD TENTATIVE MEDIA AVAILABILITY

It's an opportunity for media to call in and ask their questions. Doug as spokesperson will be there to help answer and
SMEs like Birgit, Eve and Arne would also be answering questions. I assume you should also be there or another
attorney.

We could have a behind the scenes skype sessions going in case you want to take a question or correct something.

Doug, should chime in here. He's lead and he may be thinking of doing it differently, but that's typically what I have seen
done in the past.

Best

Summer

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Tuesday, July 5, 2022 9:39 AM
To: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: HOLD TENTATIVE MEDIA AVAILABILITY

Hi Summer,
Can you remind me what this meeting is? I am blanking, thanks.

Jill
1

27693076(01). pdf



Original Appointment
From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Thursday, June 30, 2022 11:18 AM
To: Goodwin,Summer G (BPA) - DKS-7; Goodwin,Summer G (BPA) - DKS-7; Johnson,G Douglas (BPA) - DK-7; James,Eve A
L (BPA) - PG-5; Koehler,Birgit G (BPA) - PG-5; Leary,Jill C (BPA) - LN-7; arne@ethree.com
Subject: HOLD TENTATIVE MEDIA AVAILABILITY

When: Thursday, July 7, 2022 1:00 PM -2:00 PM (UTC-08:00) Pacific Time (US & Canada).
Where: telephone

This is just to get it on your calendar and stave off late lunch plans in case we have the media availability. May not need
everyone there. Doug will lead us.
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Monday, July 11, 2022 3:12 PM

To: Habibi,Maryam A (BPA) - DKP-7
Subject: RE: Huddle on report release plan

When do you need it, and remind me of Ryan's last name

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Monday, July 11, 2022 2:08 PM
To: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: Huddle on report release plan

Scheduled short check-in to confirm progress on the release plan we just set. Here are my notes:

• Next huddle at 3 p.m. today — 7/11

• Birgit obtaining final report (two PDF copies, one with Embargo watermark and one without for posting tomorrow)
and sending to Sonya

• Sonya will notify DOE and determine who will send to congressional staff prior to briefings this evening
• Once embargoed copy is sent to staff, John will call Bill Edmunds/Guy Norman for heads up and to prepare for

Council posting tomorrow a.m.
• Maryam will coordinate BPA posting by 6 a.m. 7/12
• Maryam will notify interested media of availability once posted

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC (b)(6)

Original Appointment
From: Habibi,Maryam A (BPA) - DKP-7

Sent: Monday, July 11, 2022 2:01 PM
To: Habibi,Maryam A (BPA) - DKP-7; Hairston,John L (BPA) - A-7; Baskerville,Sonya L (BPA) - AIN -WASH;
Zelinsky,Benjamin D (BPA) - E-4; Godwin,Mary E (BPA) - LN-7; Armentrout,Scott G (BPA) - E -4; Scruggs,Joel L (BPA) -DK-7;Habibi,Maryam A (BPA) - DKP-7; Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5

Subject: Huddle on report release plan
When: Monday, July 11, 2022 3:00 PM-3:30 PM (UTC-08:00) Pacific Time (US & Canada).
Where: Bridge info: 503 -230-4000„837855086#

866 -340-4886,
503 -230-4000,

(b)(6)

(b)(6)
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From: Rhoads,Abigail M (BPA) - DKD-7
Sent: Wednesday, June 29, 2022 12:16 PM

To: James,Eve A L (BPA) - PG- 5; Johnson,G Douglas (BPA) - DK-7; Zimmerman,Ryan J (BPA) -

DKD -7

Cc: Koehler,Birgit G (BPA) - PG-5

Subject: RE: Power Services web post

Categories: Other critical

Noted! We can still prep things ahead of time, but it's good to know we have more time. You can send the materials and
information to both me and Ryan.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Wednesday, June 29, 2022 12:14 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Rhoads,Abigail M (BPA) - DKD-7 <amhoward@bpa.gov>;

Zimmerman,Ryan J (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Power Services web post

That is correct Doug- I was going to send them if available on Friday since I will be out of the office that week but they
shouldn't show up on the website until July 7.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Wednesday, June 29, 2022 12:13 PM
To: Rhoads,Abigail M (BPA) - DKD-7 <amhoward@bpa.gov>; James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>;

Zimmerman,Ryan J (BPA) - DKD-7 <dzimmerman@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Power Services web post

I don't think we will post this until the day of (after) we brief the Power Council ( AM - Thursday, July 7). We won't
publicly share anything until then.

From: Rhoads,Abigail M (BPA) - DKD-7 <amhoward@bpa.gov>

Sent: Wednesday, June 29, 2022 12:11 PM
To: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>;

Zimmerman,Ryan J (BPA) - DKD-7 <rizimmerman@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Power Services web post

So, it sounds like you anticipate the materials being ready for publication on Friday. I am available in the morning until
12:30 (or possibly earlier if we get early release), but I am 000 the next week, through July 6. Ryan or his backup should
be able to help you during that period.

Do you picture the materials going here (see screen snip)?
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Energy and Environmental Economics lower
Snake River Dam analysis
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And do you know what the accompanying text for the materials will be? We can get things prepped now. It sounds like
there are two documents — (1) a presentation and (2) a final report — is that right?

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Wednesday, June 29, 2022 11:44 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@boa.gov>; Zimmerman,Ryan J (BPA) - DKD-7
<rizimmerman@boa.gov> ; Rhoads,Abigail M (BPA) - DKD-7 <amhoward@boa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Power Services web post

Hello -

I wanted to give you a heads up that E3 will be presenting the final results of their analysis at the next Power Council
meeting July 7 from 8:30 — 10 AM. We wanted to post the presentation materials and the final report after the
presentation where the Q&A was posted on the BPA website: hydropower Impact - Bonneville Power
Administration (bpa.gov)

I know it is a holiday week and I will be out of the office so just wondering who I should send the materials to on Friday
July ft? If the materials have an unexpected delay I will coordinate with Birgit Koehler to send them prior to the July 7th

Council meeting since she is covering for me that week.

From: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@boa.Rov>
Sent: Thursday, May 5, 2022 10:06 AM
To: Zimmerman,Ryan J (BPA) - DKD-7 <rizimmerman@boa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: Power Services web post

How about: Energy and Environmental Economics lower Snake River Dam analysis Q&A
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From: Zimmerman,Ryan J (BPA) - DKD-7 <rizimmerman@bpa.gov>

Sent: Thursday, May 5, 2022 9:48 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: Power Services web post

That's probably fine. I think we'll still need a sub-head before the text that Doug created.

Ryan

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Thursday, May 5, 2022 9:43 AM
To: Zimmerman,Ryan 1 (BPA) - DKD-7 <rizimmerman@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: Power Services web post

I was thinking it could go here:
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Doug do you think it should just go on the bottom of that page as a link to additional studies? I think once we have final
results we'll want a distinct link with a longer article similar to the Hydropower Impact but since this is just an input QA
could we put it on here for now? I know folks were trying to get it online ASAP.

From: Zimmerman,Ryan J (BPA) - DKD-7 <rizimmerman@bpa.gov>

Sent: Thursday, May 5, 2022 9:36 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>
Subject: RE: Power Services web post

Reaching back in mind to last week.

This information would go under Power Services > Hydropower Data & Studies?

4
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What can we title this new page?

Ryan

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Thursday, May 5, 2022 9:31 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Zimmerman,Ryan J (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Subject: RE: Power Services web post

Good morning -

Just checking on the status of getting this up on the website. Please let me know when it's posted so we can send the
link out to interested parties.

Thanks,
Eve

From: James,Eve A L (BPA) - PG-5

Sent: Tuesday, May 3, 2022 3:23 PM
To: Johnson,G Douglas (BPA) - DK- 7 <gdjohnson@bpa.gov>; Zimmerman,Ryan J (BPA) - DKD- 7 <rjzimmerman@bpa.gov>

Subject: RE: Power Services web post

Thanks for helping Ryan. Attached is the Q&A that needs to get posted.

From: Johnson,G Douglas (BPA) - DK- 7 <gdiohnson@bpa.gov>

Sent: Tuesday, May 3, 2022 3:20 PM
To: Zimmerman,Ryan 1 (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: Power Services web post

Ryan,

Eve has a Q&A about some analysis E3 is doing on replacement costs related to the lower Snake River Dams in a

breaching scenario. I worked with Eve and other in Power Services and OGC to draft the attached intro. Eve can get you
the Q&A. Can someone on your team help with posting? Thanks.
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From: Zimmerman,Ryan J (BPA) - DKD -7

Sent: Wednesday, July 6, 2022 4:27 PM

To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5; Rhoads,Abigail M (BPA) -

DKD -7; Johnson,G Douglas (BPA) - DK -7

Cc: Habibi,Maryam A (BPA) - DKP-7

Subject: RE: Power Services web post

Yep, of course. I'll wait for your update and Doug's green light.

Ryan

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 4:22 PM
To: Zimmerman,Ryan J (BPA) - DKD-7 <rjzimmerman@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov> ;

Rhoads,Abigail M (BPA) - DKD-7 <amhoward@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Subject: RE: Power Services web post

Ryan and Abigail, please hold off. This is still sensitive and timing uncertain.

I am glad that you reminded us all. I also have a revised version with 2 additional slides that I'll send if we get
the go-ahead.

From: Zimmerman,Ryan J (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Sent: Wednesday, July 6, 2022 4:18 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Rhoads,Abigail M (BPA) - DKD-7 <amhoward@bpa.gov>; Johnson,G
Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Subject: RE: Power Services web post

I'm popping this to the top of everyone's inbox for tomorrow.

Given the sensitivity of the timing, I'll wait for Doug to give the word to publish this tomorrow.

Ryan Zimmerman (he / him)
Manager

I
Digital Media and Visual Design I Communications (DKD)

BONNEVILLE POWER ADMINISTRATION

boa.criv I P 503-230-4327

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Friday, July 1, 2022 9:15 PM
To: Rhoads,Abigail M (BPA) - DKD-7 <amhoward@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov> ;

Zimmerman,Ryan J (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Power Services web post
1
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Attached is the public presentation that E3 will be giving to the Council on July 7. I will be out of the office next week but
the screen snip looks like the correct location to me- you can contact Doug or Birgit if you have any questions. Please
don't post this until July 7th

Thanks,
Eve

From: Rhoads,Abigail M (BPA) - DKD-7 <amhoward@bpa.gov>

Sent: Wednesday, June 29, 2022 12:11 PM
To: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>;

Zimmerman,Ryan J (BPA) - DKD-7 <rizimmerman@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>

Subject: RE: Power Services web post

So, it sounds like you anticipate the materials being ready for publication on Friday. I am available in the morning until
12:30 (or possibly earlier if we get early release), but I am 000 the next week, through July 6. Ryan or his backup should
be able to help you during that period.

Do you picture the materials going here (see screen snip)?

Energy and Environmental Economics lower
Snake River Dam analysis
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And do you know what the accompanying text for the materials will be? We can get things prepped now. It sounds like
there are two documents — (1) a presentation and (2) a final report — is that right?

From: James,Eve A L (BPA) - PG-5 <eaiames@bDa.gov>

Sent: Wednesday, June 29, 2022 11:44 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Zimmerman,Ryan J (BPA) - DKD-7
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<rizimmerman@bpa.gov> ; Rhoads,Abigail M (BPA) - DKD-7 <amhoward@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Power Services web post

Hello-

I wanted to give you a heads up that E3 will be presenting the final results of their analysis at the next Power Council
meeting July 7 from 8:30 — 10 AM. We wanted to post the presentation materials and the final report after the
presentation where the Q&A was posted on the BPA website: Hydropower Impact - Bonneville Power
Administration (bpa.gov)

I know it is a holiday week and I will be out of the office so just wondering who I should send the materials to on Friday
July 1st? If the materials have an unexpected delay I will coordinate with Birgit Koehler to send them prior to the July 7th

Council meeting since she is covering for me that week.

From: Johnson,G Douglas (BPA) - DK- 7 <gcliohnson@bpa.gov>

Sent: Thursday, May 5, 2022 10:06 AM
To: Zimmerman,Ryan J (BPA) - DKD-7 <rjzimmerman@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: RE: Power Services web post

How about: Energy and Environmental Economics lower Snake River Dam analysis Q&A

From: Zimmerman,Ryan J (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Sent: Thursday, May 5, 2022 9:48 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: Power Services web post

That's probably fine. I think we'll still need a sub-head before the text that Doug created.

Ryan

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Thursday, May 5, 2022 9:43 AM
To: Zimmerman,Ryan J (BPA) - DKD-7 <rjzimmerman@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>
Subject: RE: Power Services web post

I was thinking it could go here:
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Doug do you think it should just go on the bottom of that page as a link to additional studies? I think once we have final
results we'll want a distinct link with a longer article similar to the Hydropower Impact but since this is just an input QA
could we put it on here for now? I know folks were trying to get it online ASAP.

From: Zimmerman,Ryan J (BPA) - DKD-7 <rizimmerman@bpa.gov>

Sent: Thursday, May 5, 2022 9:36 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>
Subject: RE: Power Services web post

Reaching back in mind to last week.

This information would go under Power Services > Hydropower Data & Studies?
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What can we title this new page?

Ryan

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Thursday, May 5, 2022 9:31 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Zimmerman,Ryan J (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Subject: RE: Power Services web post

Good morning -

Just checking on the status of getting this up on the website. Please let me know when it's posted so we can send the
link out to interested parties.

Thanks,
Eve

From: James,Eve A L (BPA) - PG-5

Sent: Tuesday, May 3, 2022 3:23 PM
To: Johnson,G Douglas (BPA) - DK- 7 <gdjohnson@bpa.gov>; Zimmerman,Ryan J (BPA) - DKD- 7 <rjzimmerman@bpa.gov>

Subject: RE: Power Services web post

Thanks for helping Ryan. Attached is the Q&A that needs to get posted.

From: Johnson,G Douglas (BPA) - DK- 7 <gdiohnson@bpa.gov>

Sent: Tuesday, May 3, 2022 3:20 PM
To: Zimmerman,Ryan 1 (BPA) - DKD-7 <rjzimmerman@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: Power Services web post

Ryan,

Eve has a Q&A about some analysis E3 is doing on replacement costs related to the lower Snake River Dams in a

breaching scenario. I worked with Eve and other in Power Services and OGC to draft the attached intro. Eve can get you
the Q&A. Can someone on your team help with posting? Thanks.
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From: Godwin,Mary E (BPA) - LN-7

Sent: Tuesday, May 3, 2022 12:48 PM
To: Leary,Jill C (BPA) - LN-7; Johnson,G Douglas (BPA) - DK-7; Diffely,Robert J (BPA) -

PGPL-5

Cc: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5

Subject: RE: REVIEW REQUESTED: Intro Paragraph for E3 study questions from EarthJustice
Attachments: EarthJustice QA intro v3 FINAL DRAFTJL_meg.docx

A few suggestions from me. I think this looks pretty good.

Thanks,
Mary

From: Leary,Jill C (BPA) - LN -7 <jcleary@bpa.gov>

Sent: Tuesday, May 3, 2022 12:10 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov> ; Godwin,Mary
E (BPA) - LN-7 <megodwin@bpa.gov>

Subject: RE: REVIEW REQUESTED: Intro Paragraph for E3 study questions from EarthJustice

One minor nit from me, but agree we are almost there, thanks.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, May 3, 2022 8:34 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary
E (BPA) - LN-7 <megodwin@bpa.gov>

Subject: REVIEW REQUESTED: Intro Paragraph for E3 study questions from EarthJustice

I worked with Rob to answer the "because" part. Please take one last look. I think we're almost there.

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Monday, May 2, 2022 11:25 AM
To: Diffely,RobertJ (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary
E (BPA) - LN-7 <megodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: REVIEW REQUESTED: Intro Paragraph for E3 study questions from EarthJustice

Thanks, Rob, Mary and I had a few edits for clean-up/litigation sensitivity purposes. It would be great to
add a "because" at the end of the last sentence to capture why we want this done.

From: Diffely,RobertJ (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Sent: Monday, May 2, 2022 11:12 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>, Godwin,Mary
E (BPA) - LN-7 <megodwin@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: REVIEW REQUESTED: Intro Paragraph for E3 study questions from EarthJustice
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Suggested replacement language:

Current paragraph:
The CRSO EIS analysis did not include use of "resource portfolio optimizers." The analysis being performed by E3 will
include a resource portfolio optimizer model, which could influence the estimated cost of replacement resources. BPA

will also make this information available to other processes considering the future of those facilities.

New:
The CRSO EIS analysis examined a series of resource replacement portfolios using the Northwest Power and
Conservation Council's (Council) latest resource cost estimates to reflect reasonable replacement resource alternatives
and associated costs. The analysis was limited to the year of 2022 because it was the latest year that the Council had a

data set to run the models. E3 will include a resource portfolio optimizer model using their data sets and their criteria
and objectives to create least cost replacement portfolios {can we add what the benefit of having them do this is}.

From: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>

Sent: Monday, May 2, 2022 10:21 AM
To: Diffely,RobertJ (BPA) - PGPL-5 <ridiffelv@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Johnson,G
Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: REVIEW REQUESTED: Intro Paragraph for E3 study questions from EarthJustice

Combined edits from OGC, thanks.

From: Diffely,Robert J (BPA) - PGPL-5 <rjcliffely@bpa.gov>

Sent: Friday, April 29, 2022 2:15 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>;

Leary,Jill C (BPA) - LN-7 <jcleary@lipa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@tapa.gov>
Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: REVIEW REQUESTED: Intro Paragraph for E3 study questions from EarthJustice

Hmm,
The optimizer is not the only difference. Incorporating new clean energy laws in Oregon and Washington — mostly
focusing in 2032 so most if not all coal is out of the modeling.

Not going to be just a strait comparison to the EIS ... Should we state that it won't be apples to apples with the EIS?

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Friday, April 29, 2022 12:43 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <rjdiffelv@bpa.gov>;

Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: REVIEW REQUESTED: Intro Paragraph for E3 study questions from EarthJustice

Only one small edit from me in the attached.
Adding two words "...replacement resources and costs.."

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Friday, April 29, 2022 12:35 PM
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To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.gov>; Leary,Jill C

(BPA) - LN-7 <jclearv@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: REVIEW REQUESTED: Intro Paragraph for E3 study questions from EarthJustice

Hey there,

I worked with Eve James, who is copied, to draft the attached intro to answers to questions from EarthJustice that we
intend to post on the Power Services section of BPA.gov. I have also attached the original email from Heidi Helwig that
started this process that includes the Q&A document we intend to post.

Please review the Intro (not the PDF in the other attachment) and provide edits/comments by COB, Monday, May 2.

That way we can get the intro and the link to the Q&A posted next week. Thanks. Let Eve and me know if you have
questions.

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Friday, April 29, 2022 12:09 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: Intro Paragraph for E3 study questions from EarthJustice

Thanks Doug- attached are just a few small edits. If you could include Birgit Koehler, Rob Diffely, Jill Leary, and Mary
Godwin in the review for the next draft I think you'll capture the brilliant minds working on this topic.

Thanks,
Eve

From: Johnson,G Douglas (BPA) - DK- 7 <gdiohnson@bpa.gov>

Sent: Friday, April 29, 2022 11:48 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: Intro Paragraph for E3 study questions from EarthJustice

Eve,

Please take a look at the attached. Once you have reviewed and commented, please let me know who else needs to
review. Once that review is complete, we'll get this intro posted to BPA.gov with a link to the Q&A you sent us. Thanks.
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 5, 2022 12:41 PM

To: Goodwin,Summer G (BPA) - DKS-7; Johnson,G Douglas (BPA) - DK-7
Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

I switched calendaring to a different thread with an easy-to -find -again subject line. 1 pm PDT works.

From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Tuesday, July 5, 2022 12:26 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

There is nothing in writing that I have about the availability of E3. We had a convo about it with Eve. She said he was
available at 1 our time. I sent Arne the meeting invite and he accepted. Is 1PM PT still an ok time for the media call?

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 12:15 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

We were under the impression that E3 was talking 10 a.m to 1 p.m. ET because Arne is on the east coast. BTW, why are
we still briefing the Council? Didn't we set this up when we were expecting the final report in Mid-June?

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 12:13 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Doug,
I found the emails between Eve and E3 on availability. E3 is not available 10 am to 1 pm one the days, I think it
is the 7th. I have on my calendar a tentative media briefing at 1 pm from Summer. I did send a message to E3

checking for their availability again on the 7th and the 8th.

I'm adding Summer to the thread, because she's always well organized and may have the info if Eve sent it to
her.
Birgit

From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 5, 2022 11:38 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

If you are asking if E3 is available to do the Council briefing at 8:30, that's all set.
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Ah, but I see you are asking about 10 PT for a media briefing. My memory is that they had a conflict, but I have
too many emails to try to find it and will have to ask

From: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bba.gov>

Sent: Tuesday, July 5, 2022 10:16 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary
E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4
<bdzelinsky@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Cc: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Habibi,Maryam A (BPA) - DKP -7 <maasgharian@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Please take a look. Birgit, can you confirm with E3 that this time works?
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Earlier this year, BPA engaged electric industry research firm Energy and Environmental Economics (E3)

to build on the analysis performed in the Columbia River System Operations (CRSO) Environmental
Impact Statement (EIS) regarding replacement resources and costs associated with a scenario where the
four lower Snake River dams may be breached in the future.

The CRSO EIS analysis examined a series of resource replacement portfolios using the Northwest Power
and Conservation Council's latest resource cost estimates to reflect reasonable replacement resource
alternatives and associated costs. E3 will include a resource portfolio optimizer model using their data
sets and their criteria and objectives to create least cost replacement portfolios.

The objective of theis current analysis is to- provide BPA with an independent study of lower Snake River
dam breaching and potential replacement resources from a realistic analytic, operational, and resource

characteristic perspective, so that BPA- can enhance its understanding of the complexity and expense IR

involved in replacing those assets.

Earthjustice, an organization representing several entities in the American Rivers v. BPA and NWF v.

NMFS litigation, recently submitted a list of questions regarding the E3 analysis. Those questions and

BPA's responses are posted below:

(ADD LINK ONCE POSTED)
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 5, 2022 12:40 PM
To: Johnson,G Douglas (BPA) - DK-7
Cc: Goodwin,Summer G (BPA) - DKS-7

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

We would like the E3 information to be included in the final Inslee/Murray report, hence trying to get it out in
public quickly. Also want it out sooner than later for informing discussions in the region about dam breaching.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 12:36 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

So, the two are related in some way?

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 12:17 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

We are briefing the Council as a way to make this public, without it being a big BPA release. This makes it in

time for the deadline for input to the Inslee Murray report, where comments are due July 11.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 12:15 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

We were under the impression that E3 was talking 10 a.m to 1 p.m. ET because Arne is on the east coast. BTW, why are
we still briefing the Council? Didn't we set this up when we were expecting the final report in Mid-June?

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 12:13 PM
To: Johnson,G Douglas (BPA) - DK- 7 <gdiohnson@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Doug,
I found the emails between Eve and E3 on availability. E3 is not available 10 am to 1 pm one the days, I think it
is the 7th. I have on my calendar a tentative media briefing at 1 pm from Summer. I did send a message to E3

checking for their availability again on the 7th and the 8th.
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I'm adding Summer to the thread, because she's always well organized and may have the info if Eve sent it to
her.
Birgit

From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 5, 2022 11:38 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

If you are asking if E3 is available to do the Council briefing at 8:30, that's all set.

Ah, but I see you are asking about 10 PT for a media briefing. My memory is that they had a conflict, but I have
too many emails to try to find it and will have to ask

From: Johnson,G Douglas (BPA) - DK- 7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 10:16 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary
E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - 1N-7 <iclearv@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4
<bdzelinskv@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Cc: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Please take a look. Birgit, can you confirm with E3 that this time works?
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 5, 2022 12:17 PM
To: Johnson,G Douglas (BPA) - DK-7
Cc: Goodwin,Summer G (BPA) - DKS-7

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

We are briefing the Council as a way to make this public, without it being a big BPA release. This makes it in

time for the deadline for input to the Inslee Murray report, where comments are due July 11.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 12:15 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

We were under the impression that E3 was talking 10 a.m to 1 p.m. ET because Arne is on the east coast. BTW, why are
we still briefing the Council? Didn't we set this up when we were expecting the final report in Mid-June?

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 5, 2022 12:13 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Doug,
I found the emails between Eve and E3 on availability. E3 is not available 10 am to 1 pm one the days, I think it
is the 7th. I have on my calendar a tentative media briefing at 1 pm from Summer. I did send a message to E3

checking for their availability again on the 7th and the 8th.

I'm adding Summer to the thread, because she's always well organized and may have the info if Eve sent it to
her.
Birgit

From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 5, 2022 11:38 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

If you are asking if E3 is available to do the Council briefing at 8:30, that's all set.

Ah, but I see you are asking about 10 PT for a media briefing. My memory is that they had a conflict, but I have
too many emails to try to find it and will have to ask

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 10:16 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary
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E (BPA) - LN -7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN - 7 <jcleary@bpa.gov> ; Zelinsky,Benjannin D (BPA) - E-4
<bdzelinsky@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Cc: Scruggs,Joel L (BPA) - DK -7 <ilscruggs@bpa.gov> ; Habibi,Maryam A (BPA) - DKP -7 <maasgharian@bpa.gov> ;

Goodwin,Summer G (BPA) - DKS -7 <sggoodwin@bpa.gov >

Subject: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Please take a look. Birgit, can you confirm with E3 that this time works?

2

27693141(01).pdf



(b)(6)

From: Johnson,G Douglas (BPA) - DK-7

Sent: Tuesday, July 5, 2022 10:46 AM
To: Baskerville,Sonya L (BPA) - AIN -WASH; Koehler,Birgit G (BPA) - PG-5; Zelinsky,Benjamin

D (BPA) - E-4; James,Eve A L (BPA) - PG-5; Godwin,Mary E (BPA) - LN-7; Leary,Jill C (BPA)
- LN-7

Cc: Goodwin,Summer G (BPA) - DKS-7; Scruggs,Joel L (BPA) - DK-7; Habibi,Maryam A (BPA)
- DKP-7

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Yep. Looks like we are going to try to have an independent moderator queue up questions for E3 and not even be on the
phone other than to listen.

From: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Sent: Tuesday, July 5, 2022 10:36 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>;

Habibi,Maryam A (BPA) - DKP -7 <maasgharian@bpa.gov>

Subject: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Just discussing this at the enterprise board. In the last sentence, we should say we would be facilitating E3's
availability to answer questions about their report. Joel may have more commentary. Thanks.

Sonya Baskervi Ile
PA N.Usn.lRelations

m

On Jul 5, 2022 12:16 PM, "Johnson,G Douglas (BPA) - DK-7" <gdjohnson@bpa.gov> wrote:
Please take a look. Birgit, can you confirm with E3 that this time works?
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Tuesday, July 5, 2022 10:44 AM
To: Scruggs,Joel L (BPA) - DK-7; Koehler,Birgit G (BPA) - PG- 5; James,Eve A L (BPA) - PG-5;

Godwin,Mary E (BPA) - LN-7; Leary,Jill C (BPA) - LN-7; Zelinsky,Benjamin D (BPA) - E -4;

Baskerville,Sonya L (BPA) - AIN -WASH
Cc: Habibi,Maryam A (BPA) - DKP-7; Goodwin,Summer G (BPA) - DKS-7

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

It is awkward — but not unrelated. The only reason to breach is for fish, so ....

From: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Sent: Tuesday, July 5, 2022 10:26 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) -

LN-7 <jcleary@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN -WASH
<slbaskerville@bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Is that somewhat awkward? It seems like a better fit for the Power committee. But I guess that's not possible this
month.

Joel Scruggs (He/Him)
Director of Communications I Communications (DK)
BONNEVILLE POWER ADMINISTRATION
bpa.qov

I P 503-230-5511 I
C (b)(6)

ri m o as in 0

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 10:20 AM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L

(BPA) - PG-5 <eaiames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7

<jcleary@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH
<slbaskerville@bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Says Fish and Wildlife on the Council site. It says there is no Power session this month. F&W Committee Meeting and
Council Meeting I

Northwest Power and Conservation Council (nwcouncil.org)

From: Scruggs,Joel L (BPA) - DK-7 <j -
t.gigs@bpa.gov>

Sent: Tuesday, July 5, 2022 10:19 AM
To: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary E (BPA) - IN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) -

LN-7 <icleary@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH
<slbaskerville@bpa.gov>
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Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Good morning. There was a question during this morning's Enterprise Board meeting about which Council committee is

being briefed. Can we confirm if it's the Fish or Power Committee?

Joel Scruggs (He/Him)
Director of Communications

I Communications (DK)
BONNEVILLE POWER ADMINISTRATION

boa.00v I P 503-230-5511 I C b6

11 0 0 E21 0 o

From: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Sent: Tuesday, July 5, 2022 10:16 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov> ; Godwin,Mary
E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E -4
<bdzelinsky@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Cc: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Please take a look. Birgit, can you confirm with E3 that this time works?

2
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Tuesday, July 5, 2022 1:30 PM
To: Baskerville,Sonya L (BPA) - AIN -WASH; Koehler,Birgit G (BPA) - PG-5; Zelinsky,Benjamin

D (BPA) - E-4; James,Eve A L (BPA) - PG-5; Godwin,Mary E (BPA) - LN-7; Leary,Jill C (BPA)
- LN-7

Cc: Goodwin,Summer G (BPA) - DKS-7; Scruggs,Joel L (BPA) - DK-7; Habibi,Maryam A (BPA)
- DKP-7

Subject: RE: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Got it. E3 will be available via phone in conference to answer questions about its report.

From: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Sent: Tuesday, July 5, 2022 10:36 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>, Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>

Cc: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Subject: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability

Just discussing this at the enterprise board. In the last sentence, we should say we would be facilitating E3's
availability to answer questions about their report. Joel may have more commentary. Thanks.

Sonya Baskerville
Relations
m

On Jul 5, 2022 12:16 PM, "Johnson,G Douglas (BPA) - DK-7" <gdjohnson@bpa.gov> wrote:
Please take a look. Birgit, can you confirm with E3 that this time works?

1
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From: Leary,Jill C (BPA) - LN-7

Sent: Thursday, July 7, 2022 3:32 PM
To: Johnson,G Douglas (BPA) - DK-7; Koehler,Birgit G (BPA) - PG-5; Scruggs,Joel L (BPA) -

DK -7; Habibi,Maryam A (BPA) - DKP-7; Baskerville,Sonya L (BPA) - AIN -WASH

Subject: RE: Thanks, can you give us a copy now.

Hi Doug,
Would you send this to Charisma at DOE? I shared her email earlier.

The White House would now like to run Communications on this delay and Charisma is leading that
coordination.

Thanks,

Jill

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Thursday, July 7, 2022 3:11 PM
To: Leary,Jill C (BPA) - LN-7 <Icleary@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA)
- DK -7 <ilscruggs@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -

WASH <slbaskerville@bpa.gov>

Subject: RE: Thanks, can you give us a copy now.

Dan Catchpole with Clearing Up just called me and asked if this line he intends to use in his story tomorrow is

correct:

E3's presentation to the Council on analysis of potential replacement resources and costs for the lower Snake
River dams is being rescheduled. We continue to coordinate with other federal agencies and officials on the
broader release plan for the presentation and final study. The briefing has been rescheduled for Tuesday. DOE

and CEQ are involved in the discussions.

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Thursday, July 7, 2022 1:10 PM
To: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov> ; Habibi,Maryam A (BPA) - DKP -7 <maasgharian@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: RE: Thanks, can you give us a copy now.

Correct

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Thursday, July 7, 2022 1:06 PM
To: Leary,Jill C (BPA) - LN -7 <Icleary@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA)
- DK-7 <ilscruggs@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -

WASH <slbaskerville@bpa.gov>

Subject: FW: Thanks, can you give us a copy now.

1

27693216(01). pdf



The report will not be released before the presentation is delivered on Tuesday. I am assuming E3 is putting the final
touches on the presentation and we are not prepared to release either at this time. Correct?

From: Hal Bernton <hbernton@seattletimes.com>

Sent: Thursday, July 7, 2022 1:03 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: [ EXTERNAL] Thanks, can you give us a copy now.

From: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>

Sent: Thursday, July 7, 2022 12:06 PM
To: Hal Bernton <hbernton@seattletimes.com>

Subject: RE: Note from Hal

See the link. COO 2022 -07 Updated Council Meeting Spokane WA (1).pdf I Powered by Box

From: Hal Bernton <hbernton@seattletimes.com>

Sent: Thursday, July 7, 2022 12:02 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Cc: Nick Turner <nturner@seattletimes.com>

Subject: [ EXTERNAL] Note from Hal

What is up with the Snake River E3 report? Why is it taking so long to release. Are revisions being made, as I was under
the impression it was complete?
I will be out of town for the next two weeks on assignment but would like you to send to my colleague Nick Turner if it is

released.
Thanks for your help with this.
Hal

CAUTION: This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

CAUTION: This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.
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From: Habibi,Maryam A (BPA) - DKP-7

Sent: Monday, July 11, 2022 12:46 PM

To: Baskerville,Sonya L (BPA) - AIN -WASH; Koehler,Birgit G (BPA) - PG-5; Johnson,G Douglas
(BPA) - DK-7

Cc: Zelinsky,Benjamin D (BPA) - E-4; James,Eve A L (BPA) - PG-5; Godwin,Mary E (BPA) -

LN-7; Scruggs,Joel L (BPA) - DK-7

Subject: RE: this week's E3 rollout. Media meeting? Congressional briefing?

I am. I'll call now.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 I C (b)(6)

From: Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Sent: Monday, July 11, 2022 12:45 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Cc: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>; James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <11scruggs@bpa.gov>

Subject: RE: this week's E3 rollout. Media meeting? Congressional briefing?

I think Doug may be out today? Who from comms is running point? I have some update intel for you. Call me
on my cell. Thanks!

Sonya Baskerville
BPA National Relations

(b)(6)

On Jul 11, 2022 3:41 PM, "Koehler,Birgit G (BPA) - PG-5" <bgkoehlergbpa.gov> wrote:
Joel Scruggs,

E3 is also asking what they should do about media inquiries. Can they talk on the record? Off the record to
correct facts?

From: Koehler,Birgit G (BPA) - PG-5

Sent: Monday, July 11, 2022 12:12 PM
To: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH
<slbaskerville@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Subject: this week's E3 rollout. Media meeting? Congressional briefing?

Doug/Maryam and Sonya,

Here are the meetings that I am tracking for this week. Are we rescheduling the media and congressional
briefings from last week?
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Tuesday, July 12, 3:30-5 Council presentation
Thurs, July 14 "Department and Agency E3 Meeting" (request via Jill, but I have zero info besides the title)

E3 is aware of both of these meetings. And I'm meeting with them in 20 minutes to confirm and answer any of
their questions.

As of last Wednesday, this is Arne's availability, PDT. His lead on this project, Aaron, is just coming back from
leave and could cover if we need something when Arne isn't available. Don't know his schedule though.
Tuesday, 7/12

8-11 AM
1-5 PM

Wednesday, 7/13
Anytime

Thursday, 7/14
After 10 AM

Friday, 7/15
8-10 AM
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From: Scruggs,Joel L (BPA) - DK-7

Sent: Monday, July 11, 2022 12:48 PM

To: Koehler,Birgit G (BPA) - PG-5; Johnson,G Douglas (BPA) - DK-7; Baskerville,Sonya L (BPA)
- AIN -WASH; Habibi,Maryam A (BPA) - DKP-7

Cc: James,Eve A L (BPA) - PG-5; Godwin,Mary E (BPA) - LN-7; Zelinsky,Benjamin D (BPA) -

E -4
Subject: RE: this week's E3 rollout. Media meeting? Congressional briefing?

As far as I know, we haven't received any additional guidance from back east. To ensure greater accuracy of initial
reporting, E3 should make themselves available to for any news media inquiries or follow-up questions. Ultimately, E3 is

an independent industry research firm. They should be able to explain and defend their analysis. Their findings are
essentially made public when Arne briefs the Council tomorrow.

Joel Scruggs (He/Him)
Director of Communications

I Communications (DK)
BONNEVILLE POWER ADMINISTRATION

bria.ciov I P 503-230-5511 I C b6

0

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, July 11, 2022 12:41 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH
<slbaskerville@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Godwin,Mary E (BPA) - LN -7 <megodwin@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>

Subject: RE: this week's E3 rollout. Media meeting? Congressional briefing?

Joel Scruggs,

E3 is also asking what they should do about media inquiries. Can they talk on the record? Off the record to
correct facts?

From: Koehler,Birgit G (BPA) - PG-5

Sent: Monday, July 11, 2022 12:12 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH
<slbaskerville@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Godwin,Mary E (BPA) - LN -7 <megodwin@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>
Subject: this week's E3 rollout. Media meeting? Congressional briefing?

Doug/Maryam and Sonya,

Here are the meetings that I am tracking for this week. Are we rescheduling the media and congressional
briefings from last week?

•Tuesday, July 12, 3:30-5 Council presentation

1
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•Thurs, July 14 "Department and Agency E3 Meeting" (request via Jill, but I have zero info besides the
title)

E3 is aware of both of these meetings. And I'm meeting with them in 20 minutes to confirm and answer any of
their questions.

As of last Wednesday, this is Arne's availability, PDT. His lead on this project, Aaron, is just coming back from
leave and could cover if we need something when Arne isn't available. Don't know his schedule though.
Tuesday, 7/12

- 8-11 AM
- 1-5 PM

Wednesday, 7/13
- Anytime

Thursday, 7/14
- After 10 AM

Friday, 7/15
- 8-10 AM
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Tuesday, July 5, 2022 10:16 AM
To: Koehler,Birgit G (BPA) - PG-5; James, Eve A L (BPA) - PG-5; Godwin,Mary E (BPA) - LN-7;

Leary,Jill C (BPA) - LN-7; Zelinsky,Benjamin D (BPA) - E -4; Baskerville,Sonya L (BPA) -

AIN -WASH
Cc: Scruggs,Joel L (BPA) - DK-7; Habibi,Maryam A (BPA) - DKP-7; Goodwin,Summer G (BPA)

- DKS-7

Subject: REVIEW REQUESTED: Media Advisory E3 Council briefing/media availability
Attachments: MEDIA ADVISORY - E3 Council presentation and media availability v2 Comms.docx

Please take a look. Birgit, can you confirm with E3 that this time works?

1
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From: Baskerville,Sonya L (BPA) - AIN -WASH

Sent: Tuesday, July 5, 2022 10:36 AM
To: Koehler,Birgit G (BPA) - PG-5; Johnson,G Douglas (BPA) - DK-7; Zelinsky,Benjamin D

(BPA) - E -4; James, Eve A L (BPA) - PG-5; Godwin,Mary E (BPA) - LN-7; Learyfill C (BPA) -

LN-7
Cc: Goodwin,Summer G (BPA) - DKS-7; Scruggs,Joel L (BPA) - DK-7; Habibi,Maryam A (BPA)

- DKP-7

REVIEW REQUESTED: Media Advisory E3 Council briefing/media availabilitySubject:

Just discussing this at the enterprise board. In the last sentence, we should say we would be facilitating E3's
availability to answer questions about their report. Joel may have more commentary. Thanks.

Sonya Baskervillc
Relations
m

On Jul 5, 2022 12:16 PM, "Johnson,G Douglas (BPA) - DK-7" <gdjohnsonapa.gov> wrote:
Please take a look. Birgit, can you confirm with E3 that this time works?

1
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PR XX -22

BONNEVILLE POWER ADMINISTRATION

FOR IMMEDIATE RELEASE: Wednesday, July 6, 2022

CONTACT: Doug Johnson, 503 - 713-7658
or 503 - 230-5131

E3 briefing: lower Snake River dams power replacement study

Portland, Oregon - On Thursday, July 7 at 8:30 a.m. PT, representatives from electric industry
research firm Energy and Environmental Economics will brief the Northwest Power and
Conservation Council's Fish and Wildlife Committee on their new independent analysis of
replacement resources and costs associated with the lower Snake River dams.. Details are
available at this link.

Earlier this year, BPA engaged E3 to revisit the analysis performed in the Columbia River System
Operations Environmental Impact Statement, issued by BPA, the U.S. Army Corps of Engineers and
Bureau of Reclamation in 2020 after nearly four years of intense research and collaboration. The
CRSO EIS addressed several scenarios, including specific analysis regarding resource alternatives
and costs associated with breaching four lower Snake River dams may be breached in the future.

The CRSO EIS analysis examined a series of resource replacement portfolios using the Council's
latest resource cost estimates to reflect reasonable replacement resource alternatives and
associated costs. E3 will include a resource portfolio optimizer model using their data sets and
their criteria and objectives to create least cost replacement portfolios.

The analysis provides BPA with an independent study of lower Snake River dam breaching and
potential replacement resources from a realistic analytic, operational, and resource characteristic
perspective, so that BPA can enhance its understanding of the complexity and expense involved in
replacing those assets.

Shortly after the briefing, BPA will hold a call - in media availability allowing reporters to ask
questions about the analysis.

Call- in details:
Time: 10 a.m., PT
Phone: XXX-100C4000‘, Passcode: XLY-Lia -XXia

27693259(01).pdf



About BPA

The Bonneville Power Administration, headquartered in Portland, Oregon, is a nonprofit
federal power marketer that sells wholesale, carbon-free hydropower from 31 federal dams
in the Columbia River Basin. It also markets the output of the region's only nuclear plant.

BPA delivers this power to more than 140 Northwest electric utilities, serving millions of
consumers and businesses in Washington, Oregon, Idaho, western Montana and parts of
California, Nevada, Utah and Wyoming. BPA also owns and operates more than 15,000

circuit miles of high -voltage power lines and 261 substations, and provides transmission
service to more than 300 customers. In all, BPA provides nearly a third of the power
generated in the Northwest To mitigate the impacts of the federal dams, BPA implements a
fish and wildlife program that includes working with its partners to make the federal dams

saferforfish passage. It also pursues cost-effective energy savings and operational solutions
that help maintain safe, affordable, reliable electric powerfor the Northwest. www.bpa.gov
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27693259(01).pdf



From: Jennifer Light <JLight@NWCouncil.org >

Sent: Monday, August 1, 2022 2:31 PM

To: James,Eve A L (BPA) - PG- 5

Cc: Egerdahl,Ryan J (BPA) - PGPR-5; Koehler,Birgit G (BPA) - PG- 5

Subject: [ EXTERNAL] FW: Follow -Up Questions on LSRD Power Replacement Study
Attachments: Questions about LSRD removal study Assumptions.docx

Hi Eve,

I should have cc-ed your team on this. I wanted to let you know that we finally pulled together our questions for E3.

Thank you again for letting us reach out. You can see the questions attached. Pretty weedy. Let me know if you have any
questions too, and I am happy to loop you in on any follow-up as you prefer.

Thanks,
Jennifer

From: Jennifer Light KILight@NWCouncil.org>

Sent: Monday, August 1, 2022 2:28 PM
To: Arne Olsen (arne@ethree.com) <arne@ethree.com >; aaron.burdick@ethree.com
Cc: John 011is <JOIlis@NWCouncil.org>
Subject: Follow-Up Questions on LSRD Power Replacement Study

Hello Arne and Aaron,

Thank you for presenting your study at the July Council meeting. I think it was a great discussion. The fact that the
Council members were able to ask so many good questions is a testament to the good presentation.

I am reaching out with a few follow up questions (see attached). My team had some questions about the analysis and
assumptions that we were not able to fully answer through reading the report or listening to the presentation. As you
can see, these get more into the weeds, as you might expect from the staff/analytical level. Our goal is to just make sure
we understand the analysis, as we have been getting some questions from our members. I reached out to Bonneville to
confirm that they were okay with us following up, and they asked that we just contact you directly. Hopefully you can
take some time to respond.

Thank you in advance for your time, and please let me know if a call might be easier to talk through any of these.

Jennifer Light (she/her)

Interim Director of Power Planning
Office: 503 -222 -51611Direct b6
www.nwcouncil.org

I
LinkedIn

Ai Northwest Power and
IP Conservation Council
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From: Chad Madron <CMadron©NWCounciLorg >

Sent: Wednesday, July 6, 2022 2:32 PM

To: Koehler,Birgit G (BPA) - PG-5

Subject: [ EXTERNAL] FW: Memo/Background for Members ahead of July 7 E3 presentation for
this Wed.

Hi Birgit,

I haven't heard at all from Arne. Are you all still in edit mode on slides and such?

From: Chad Madron
Sent: Wednesday, July 6, 2022 10:10 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (rjegerdahl@bpa.gov) <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; bgkoehler@bpa.gov

Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <JLight@NWCouncil.org>;

Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Good morning Arne and BPA folks,

Just a reminder that it is our preference for you to send slides shown tomorrow morning to me ahead of time - then I

use our computer to present them, but give you "keyboard and mouse control" so you can advance them using your
equipment. This makes it so you don't have to worry about presenting from your machine. If you are very comfortable
presenting from your computer directly we can accommodate that, we just find we have more consistent results if we
do it the other way as different folks have differing levels of comfort with different webinar technologies.

Thanks!
Chad

(b)(6)

From: Chad Madron
Sent: Monday, June 27, 2022 10:48 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (rjegerdahl@bpa.gov) <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <JLight@NWCouncil.org>;

Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Ryan, Eve, and Arne,

I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.

Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.

1
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For July 7— I will make sure you three all have calendar invites and panelist email/invites for the webinar.

Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.

You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.

2
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From: Jennifer Light <JLight@NWCouncil.org >

Sent: Wednesday, July 13, 2022 9:36 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Cc: Egerdahl,Ryan J (BPA) - PGPR-5

Subject: [ EXTERNAL] RE: [EXTERNAL] Opportunity to Follow Up with E3

Thanks Eve,

I can reach out directly by email. Just wanted to run it past you first. Thank you!

Jennifer

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Wednesday, July 13, 2022 9:24 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Jennifer Light <JLight@NWCouncil.org>

Cc: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Subject: [ EXTERNAL] Opportunity to Follow Up with E3

Hi Jennifer—Theircontact info is on the last slide prior to the Appendix if you want to reach out. I can also set up a

meeting time if you think a discussion would be better.

Thanks,

Eve

On Jul 13, 2022 7:29 AM, Jennifer Light <JLight@NWCouncil.org> wrote:
Good Morning Birgit,

I thought yesterday's presentation went well. The Council members asked a lot of fantastic questions, and there was
really good discussion considering the prep time. Credit to E3 for providing enough information in the presentation to
help spur discussion.

I am starting with you, but please point me elsewhere if needed. After digging into the report, we have a few more
questions. Some of which were asked, but we didn't fully understand the answers yesterday. Is it possible for me to
reach out to E3 to get a bit more information to help understand the study?

Thanks!

Jennifer Light (she/her)

Interim Director of Power Planning
Office: 503 -222 -51611Direct:
www.nwcouncil.org
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1. Can you please provide more clarity on how you treated energy efficiency in this study? Our
understanding is that you removed the expected energy efficiency from the load forecast. For
the energy efficiency you subtracted from loads, did you only look at the energy efficiency that
was cost-effective in the 2021 Plan? (pg 45). Or did you remove all of the energy efficiency in the
Council (or other) supply curve? If the former, did you allow the model to consider energy
efficiency that was not cost-effective under the 2021 Plan but was otherwise available in your
supply curve?

2. Similar question for demand response. It appears from pg 45 that you looked at the demand
response that was considered cost-effective in the plan, which I am assuming is the —720 MW
we identified in the resource program. What additional DR did you consider in the study?

3. Are the hourly load shapes used for the High Electrification case the same as in the baseline? Or
do they change due to different sectoral usage patterns? (p. 17)

4. Is three years of sampling historical data enough to extrapolate hydro ramps? How is the 5%

day to day shift of non-LSRD hydro energy shifting calculated? Does the PNUCC estimate of
hydro capacity being 65% of nameplate apply to every dam individually or the NW system as a

whole? Is there any assumed change in peaking capability of the non-LSRD hydropower after
removal? From what years is the historical hydro dispatch data for the rest of the northwest
fleet based? In general, do these shaping numbers change as the system and portfolio changes?
(page 22 -26)

5. When considering the ELCC of each resource type, the previous 2019 RA study seemed to use a

larger NW footprint and portfolio when calculating ELCC. Since ELCC is generally sensitive to the
portfolio makeup in which it is tested and unless we are mistaken this study seems to leverage
the results from the previous study, how much do you suspect the different ELCC of new
resources might be with the revised footprint for the NW used in this study? Did the removal of
the LSR dams capability influence the ELCC calculations? Are there any intra- regional
transmission limitations in the ELCC analysis? Is the ELCC analysis using historical hydro
conditions from 1929 to 2008? Or a more limited set of hydro conditions? If reliability challenges
shift to the summer ELCC of other resources might change other than storage, were any of these
potential changes considered? (p. 24)

6. What is the data source or methodology to extract the deemed market emissions rate of 0.43

tons/MWh? (pg 30)
7. Can you provide some information as to why you used 2001 sustained peaking as a sample year

(pg 33)? We understand that 2001 is a low hydro year, especially in the summer, but are
wondering how this connects with the 15% planning reserve margin?

8. Can you provide more information why the model picked more wind in the no combustion case?
We were seeing a different picture in our modeling of the amount of solar vs wind to replace
peak needs, and are trying to understand your model better from that perspective.

9. Our understanding is that for outside the region you used policy targets and a planning reserve
margin to develop the build trajectory. In this analysis, what kind of out of region natural gas
additions do you assume (where? How much?).

10. In your high electrification scenario, did the potential of EE and DR increase from the baseline
potential?

11. What is the underlying source or thought behind the Load following up and down assumptions
of 3% of hourly load? Does that change with renewable buildout size? (P.55)
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From: Jennifer Light <JLight@NWCouncil.org >

Sent: Saturday, August 13, 2022 2:16 PM

To: Aaron Burdick
Cc: John 011is; Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5; Arne Olson

Subject: [ EXTERNAL] RE: Follow-Up Questions on LSRD Power Replacement Study

Hi Aaron,

Thank you for these detailed responses. We appreciate it. Definitely clarified some places for us. I will connect with John
011is to see if anything else comes up, but these are very helpful.

Thanks again.
Jennifer

From: Aaron Burdick <aaron.burdick@ethree.com>

Sent: Friday, August 12, 2022 5:35 PM
To: Jennifer Light <JLight@NWCouncil.org>

Cc: John 011is <JOIlis@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5

<eajames@bpa.gov>; Arne Olson <arne@ethree.com>

Subject: RE: Follow-Up Questions on LSRD Power Replacement Study

Hi Jennifer,

Sharing written responses to your questions. Let me know if you have any further questions.

Enjoy the weekend!

Aaron

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Thursday, August 4, 2022 5:30 PM
To: Aaron Burdick <aaron.burdick@ethree.com >

Cc: John 011is <JOIlis@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5

<eajames@bpa.gov>; Arne Olson <arne@ethree.com>

Subject: RE: Follow-Up Questions on LSRD Power Replacement Study

Thank you Aaron! I appreciate your willingness to help us better understand your work.

Please reach out if talking is easier or anything else we can help with.
Thanks,
Jennifer

From: Aaron Burdick <aaron.burdick@ethree.com>

Sent: Thursday, August 4, 2022 2:05 PM
To: Jennifer Light <JLight@NWCouncil.org>

Cc: John 011is <JOIlis@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5
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<eajames@bpa.gov>; Arne Olson <arne@ethree.com>

Subject: RE: Follow-Up Questions on LSRD Power Replacement Study

Hi Jennifer,

Wanted to confirm we received your questions and will work to provide a response to them by next week.

All the best,
Aaron

From: Jennifer Light KILight@NWCouncil.org>

Sent: Monday, August 1, 2022 2:28 PM
To: Arne Olson <arne@ethree.com>; Aaron Burdick <aaron.burdick@ethree.com >

Cc: John 011is <JOIlis@NWCouncil.org>
Subject: Follow-Up Questions on LSRD Power Replacement Study

Hello Arne and Aaron,

Thank you for presenting your study at the July Council meeting. I think it was a great discussion. The fact that the
Council members were able to ask so many good questions is a testament to the good presentation.

I am reaching out with a few follow up questions (see attached). My team had some questions about the analysis and
assumptions that we were not able to fully answer through reading the report or listening to the presentation. As you
can see, these get more into the weeds, as you might expect from the staff/analytical level. Our goal is to just make sure
we understand the analysis, as we have been getting some questions from our members. I reached out to Bonneville to
confirm that they were okay with us following up, and they asked that we just contact you directly. Hopefully you can
take some time to respond.

Thank you in advance for your time, and please let me know if a call might be easier to talk through any of these.

Jennifer Light (she/her)

Interim Director of Power Plannin
Office: 503 -222 -51611Direct:
www.nwcouncil.org
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From: Chad Madron <CMadron@NWCouncil.org >

Sent: Wednesday, July 6, 2022 6:41 PM

To: Koehler,Birgit G (BPA) - PG-5; Jennifer Light; Kendra Coles
Cc: James,Eve A L (BPA) - PG-5; John Shurts
Subject: [EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for

this Wed.

Would E3 be available Tue afternoon in particular'? If we adjust agenda that is likely where they will land.

We are working on notice and such now. If we can confirm their availability for next week tonight or early
tomorrow that'd be especially helpful!

Sent via the Samsung Galaxy S21 Ultra 50, an AT&T 5G smartphone

Original message
From: "Koehler,Birgit G (BPA) - PG-5" <bgkoehler@hpa.gov>
Date: 7/6/22 6:27 PM (GMT-08:00)
To: Jennifer Light <JLight@NWCouncil.org>, Chad Madron <CMadron@NWCouncil.org>
Cc: "James,Eve A L (BPA) - PG-5" <eajames@bpa.gov>
Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hello again,
I'm afraid I just received confirmation that the presentation is indeed being delayed a week. Guy Normal has
been informed, and I think Mike Edmonds too, or at least he knows that this was likely.
I'm checking with E3 on their availability for next week in hopes that we have the go-ahead to proceed—and
that it works from your end too.
Again, sorry for the last minute change in plans.
Birgit

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Wednesday, July 6, 2022 5:11 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Thanks for the note Birgit. We will stay tuned. We are discussing options for next week to try to make it work if needed.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 4:46 PM
To: Jennifer Light <JLight@NWCouncil.org>; Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Jennifer and Chad,
I have some news for you, not the presentation you have been waiting for.
The E3 presentation to the Council tomorrow will likely be canceled. The current plan is to delay one week,
potentially to the full Council meeting, but this still needs to be confirmed and coordinated. The Council Chair
has already been contacted and is aware.
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Should it turn out that we are delaying the presentation, is there availability on the agenda for July 12 or 13th?

I'll also need to check with Arne Olson at E3 if he is available. For now, I've just given him the same alert that
we are likely but not yet confirmed about delaying.
Sorry about all the swirl,
Birgit

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Wednesday, July 6, 2022 3:27 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Chad Madron <CMadron@NWCouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Fantastic. Thanks for confirming.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 3:27 PM
To: Jennifer Light <JLight@NWCouncil.org>; Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hello Jennifer,
Yes, that's the current plan. There is still some coordination on our side, but unless you hear from me, please
introduce Arne and pass it off to him. We engaged them to do an independent study, and so are happy to let
them present independently.
Cheers,
Birgit

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Wednesday, July 6, 2022 3:24 PM
To: Chad Madron <CMadron@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Hi Birgit,
One more quick question. I just want to confirm the plan for the morning. My understanding is that it is Bonneville's
preference that I just introduce Arne for the topic and him just diving right in, rather than first handing it off to someone
at Bonneville to introduce him. I just want to make sure that I pass it to the right person.
Thanks!
Jennifer

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Wednesday, July 6, 2022 2:39 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Jennifer Light <JLight@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Cool, no worries! I just hadn't heard from him at all so I was worried he was perhaps not seeing my traffic. I appreciate
you confirming. Even slides by 8am is ok if that is what needs to happen!

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 2:34 PM
To: Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Chad,
Sorry for the delay. Yes, the slides are still being reviewed. I will do my utmost to make sure you get them in
plenty of time for the meeting.
Birgit

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Wednesday, July 6, 2022 2:32 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: [ EXTERNAL] FW: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
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Hi Birgit,
I haven't heard at all from Arne. Are you all still in edit mode on slides and such?

From: Chad Madron
Sent: Wednesday, July 6, 2022 10:10 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (rjegerdahl@bpa.gov) <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; bgkoehler@bpa.gov
Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <JUght@NWCouncil.org>;

Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Good morning Arne and BPA folks,
Just a reminder that it is our preference for you to send slides shown tomorrow morning to me ahead of time - then I

use our computer to present them, but give you "keyboard and mouse control" so you can advance them using your
equipment. This makes it so you don't have to worry about presenting from your machine. If you are very comfortable
presenting from your computer directly we can accommodate that, we just find we have more consistent results if we
do it the other way as different folks have differing levels of comfort with different webinar technologies.
Thanks!
Chad

b6
From: Chad Madron
Sent: Monday, June 27, 2022 10:48 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (rjegerdahl@bpa.gov) <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <JLight@NWCouncil.org>;

Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Hi Ryan, Eve, and Arne,
I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.
Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.
For July 7— I will make sure you three all have calendar invites and panelist email/invites for the webinar.
Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.
You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.
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From: Chad Madron <CMadron@NWCouncil.org >

Sent: Wednesday, July 6, 2022 4:55 PM

To: Koehler,Birgit G (BPA) - PG-5; Jennifer Light
Subject: [EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for

this Wed.

Old Standing by. We will discuss what could be possible next week

Original message
From: "Koehler,Birgit G (BPA) - PG-5" <bgkoehler@bpa.gov>
Date: 7/6/22 4:46 PM (GMT-08:00)
To: Jennifer Light <JLight@NWCouncil.org>, Chad Madron <CMadron@NWCouncil.org>
Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Jennifer and Chad,
I have some news for you, not the presentation you have been waiting for.
The E3 presentation to the Council tomorrow will likely be canceled. The current plan is to delay one week,
potentially to the full Council meeting, but this still needs to be confirmed and coordinated. The Council Chair
has already been contacted and is aware.
Should it turn out that we are delaying the presentation, is there availability on the agenda for July 12 or 13th?

I'll also need to check with Arne Olson at E3 if he is available. For now, I've just given him the same alert that
we are likely but not yet confirmed about delaying.
Sorry about all the swirl,
Birgit

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Wednesday, July 6, 2022 3:27 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Fantastic. Thanks for confirming.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 3:27 PM
To: Jennifer Light <JLight@NWCouncil.org>; Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hello Jennifer,
Yes, that's the current plan. There is still some coordination on our side, but unless you hear from me, please
introduce Arne and pass it off to him. We engaged them to do an independent study, and so are happy to let
them present independently.
Cheers,
Birgit

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Wednesday, July 6, 2022 3:24 PM
To: Chad Madron <CMadron@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Hi Birgit,
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One more quick question. I just want to confirm the plan for the morning. My understanding is that it is Bonneville's
preference that I just introduce Arne for the topic and him just diving right in, rather than first handing it off to someone
at Bonneville to introduce him. I just want to make sure that I pass it to the right person.
Thanks!
Jennifer

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Wednesday, July 6, 2022 2:39 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Jennifer Light <JLight@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Cool, no worries! I just hadn't heard from him at all so I was worried he was perhaps not seeing my traffic. I appreciate
you confirming. Even slides by Sam is ok if that is what needs to happen!

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 2:34 PM
To: Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Chad,
Sorry for the delay. Yes, the slides are still being reviewed. I will do my utmost to make sure you get them in
plenty of time for the meeting.
Birgit

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Wednesday, July 6, 2022 2:32 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: [ EXTERNAL] FW: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Hi Birgit,
I haven't heard at all from Arne. Are you all still in edit mode on slides and such?

From: Chad Madron
Sent: Wednesday, July 6, 2022 10:10 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (rjegerdahl@bpa.gov) <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; bgkoehler@bpa.gov
Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <JLight@NWCouncil.org>;

Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Good morning Arne and BPA folks,
Just a reminder that it is our preference for you to send slides shown tomorrow morning to me ahead of time - then I

use our computer to present them, but give you "keyboard and mouse control" so you can advance them using your
equipment. This makes it so you don't have to worry about presenting from your machine. If you are very comfortable
presenting from your computer directly we can accommodate that, we just find we have more consistent results if we
do it the other way as different folks have differing levels of comfort with different webinar technologies.
Thanks!
Chad

b6
From: Chad Madron
Sent: Monday, June 27, 2022 10:48 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (rjegerdahl@bpa.gov) <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <JLight@NWCouncil.org>;

Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Hi Ryan, Eve, and Arne,
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From: Chad Madron <CMadron@NWCouncil.org >

Sent: Tuesday, July 12, 2022 11:14 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5; Kendra Coles; Jennifer Light;

Arne Olsen (arne@ethree.com); aaron.burdick@ethree.com
Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for

this Wed.

Correct, all times are Pacific since we are in Spokane.

From: James,Eve A L (BPA) - PG - 5 <eajames@bpa.gov>

Sent: Tuesday, July 12, 2022 11:11 AM
To: Chad Madron <CMadron@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Kendra Coles
<kcoles@nwcouncil.org>; Jennifer Light KILight@NWCouncil.org> ; Arne Olsen (arne@ethree.com) <arne@ethree.com > ;

aaron.burdick@ethree.com
Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thanks Chad - just to confirm that is 3:15 PDT and not Mountain time?

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Tuesday, July 12, 2022 10:50 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Kendra Coles <kcoles@nwcouncil.orp; Jennifer Light
KILight@NWCouncil.org>; Arne Olsen (arne@ethree.com) <arne@ethree.com>; aaron.burdick@ethree.com

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

For this afternoon:

I will have the ppt loaded on a computer I have with me —then I will give one of you "keyboard and mouse control" to
advance the slides. We can practice this at 3:15 at the break if you like. We find this works well rather than having to
make you be the presenter or having to do the dreaded "next slide" thing... Please let me know who should have control
(it can be shared as well).

More tips for webinar presenters are here:
https://www.nwcouncil.org/presentation-guidelines

Agenda: https://www.nwcouncil.org/meeting/council-meeting-july-12-2022

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 9:57 AM
To: Kendra Coles <kcoles@nwcouncil.org> ; Chad Madron <CMadron@NWCouncil.org >; Jennifer Light
<JLight@NWCouncil.org>

Cc: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>; John Shurts <jshurts@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

1

27693485(01). pdf



Thank you Kendra and team!

From: Kendra Coles <kcoles@nwcouncil.org>

Sent: Tuesday, July 12, 2022 9:56 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>; Jennifer Light
<JLight@NWCouncil.org>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; John Shurts <jshurts@nwcouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Birgit,

The following are panelists: Arne, Aaron, Eve and yourself. You will be receiving an email from Meeting
Organizer with your unique login. Please let us know if you do not receive this email.

Thanks,
Kendra

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 6:18 AM
To: Chad Madron <CMadron@NWCouncil.org>; Jennifer Light <JLight@NWCouncil.org>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Kendra Coles <kcoles@nwcouncil.org>; John Shurts
<jshurts@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Good morning Chad and Jennifer,

Here at last is the long-awaited link to the page with the E3 study
• https://www.bpa.gov/energy-and -services/power/hydropower- impact

Would you make all of us panelists for the presentation today please?
Arne Olson arne@ethree.com
Aaron Burdick aaron.burdick@ethree.com

James,Eve A L (BPA) - PG-5 eajames@bpa.gov
Koehler,Birgit G (BPA) - PG-5 bgkoehler@bpa.gov

We expect Arne and Aaron to do 99% of the talking, but Eve and I would answer a question if it were directed
at BPA.

Thanks for coordinating all of this ©
Birgit

From: Chad Madron
Sent: Monday, June 27, 2022 10:48 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (rjegerdahl@bpa.gov) <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <light@NWCouncil.org>;
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Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Ryan, Eve, and Arne,

I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.

Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.

For July 7— I will make sure you three all have calendar invites and panelist email/invites for the webinar.

Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.

You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.
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From: Jennifer Light <JLight@NWCouncil.org >

Sent: Tuesday, July 12, 2022 11:13 AM
To: James,Eve A L (BPA) - PG- 5; Chad Madron; Koehler,Birgit G (BPA) - PG- 5; Kendra Coles;

Arne Olsen (arne@ethree.com); aaron.burdick@ethree.com
Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for

this Wed.

3:15 Pacific Time

From: James,Eve A L (BPA) - PG - 5 <eajames@bpa.gov>

Sent: Tuesday, July 12, 2022 11:11 AM
To: Chad Madron <CMadron@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Kendra Coles
<kcoles@nwcouncil.org>; Jennifer Light KILight@NWCouncil.org> ; Arne Olsen (arne@ethree.com) <arne@ethree.com > ;

aaron.burdick@ethree.com
Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thanks Chad - just to confirm that is 3:15 PDT and not Mountain time?

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Tuesday, July 12, 2022 10:50 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Kendra Coles <kcoles@nwcouncil.orp; Jennifer Light
KILight@NWCouncil.org>; Arne Olsen (arne@ethree.com) <arne@ethree.com>; aaron.burdick@ethree.com

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

For this afternoon:

I will have the ppt loaded on a computer I have with me — then I will give one of you "keyboard and mouse control" to
advance the slides. We can practice this at 3:15 at the break if you like. We find this works well rather than having to
make you be the presenter or having to do the dreaded "next slide" thing... Please let me know who should have control
(it can be shared as well).

More tips for webinar presenters are here:
https://www.nwcouncil.org/presentation-guidelines

Agenda: https://www.nwcouncil.org/meeting/council-meeting-july-12-2022

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 9:57 AM
To: Kendra Coles <kcoles@nwcouncil.org> ; Chad Madron <CMadron@NWCouncil.org >; Jennifer Light
<JLight@NWCouncil.org>

Cc: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>; John Shurts <jshurts@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
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Thank you Kendra and team!

From: Kendra Coles <kcoles@nwcouncil.org>

Sent: Tuesday, July 12, 2022 9:56 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>; Jennifer Light
<JLight@NWCouncil.org>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; John Shurts <jshurts@nwcouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Birgit,

The following are panelists: Arne, Aaron, Eve and yourself. You will be receiving an email from Meeting
Organizer with your unique login. Please let us know if you do not receive this email.

Thanks,
Kendra

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 6:18 AM
To: Chad Madron <CMadron@NWCouncil.org>; Jennifer Light <JLight@NWCouncil.org>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Kendra Coles <kcoles@nwcouncil.org>; John Shurts
<jshurts@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Good morning Chad and Jennifer,

Here at last is the long-awaited link to the page with the E3 study
• https://www.bpa.gov/energy-and -services/power/hydropower- impact

Would you make all of us panelists for the presentation today please?
Arne Olson arne@ethree.com
Aaron Burdick aaron.burdick@ethree.com

James,Eve A L (BPA) - PG-5 eajames@bpa.gov
Koehler,Birgit G (BPA) - PG-5 bgkoehler@bpa.gov

We expect Arne and Aaron to do 99% of the talking, but Eve and I would answer a question if it were directed
at BPA.

Thanks for coordinating all of this ©
Birgit

From: Chad Madron
Sent: Monday, June 27, 2022 10:48 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (rjegerdahl@bpa.gov) <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <light@NWCouncil.org>;
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Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Ryan, Eve, and Arne,

I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.

Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.

For July 7— I will make sure you three all have calendar invites and panelist email/invites for the webinar.

Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.

You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.
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From: Chad Madron <CMadron©NWCouncil.org >

Sent: Tuesday, July 12, 2022 2:01 PM

To: Aaron Burdick; James,Eve A L (BPA) - PG-5; Koehler,Birgit G (BPA) - PG-5; Kendra Coles;
Jennifer Light; Arne Olson

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for
this Wed.

OK Aaron, we are on it!

From: Aaron Burdick <aaron.burdick@ethree.com>

Sent: Tuesday, July 12, 2022 1:54 PM
To: Chad Madron <CMadron@NWCouncil.org>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) -

PG-5 <bgkoehler@bpa.gov>; Kendra Coles <kcoles@nwcouncil.org> ; Jennifer Light <JLight@NWCouncil.org>; Arne Olson
<arne@ethree.com >

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Importance: High

Apologies, we found a graph error in slide 14 and am therefore sending an updated version of E3's slides.

Aaron

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Tuesday, July 12, 2022 11:14 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Kendra Coles
<kcoles@nwcouncil.org>; Jennifer Light <JLight@NWCouncil.org> ; Arne Olson <arne@ethree.com >; Aaron Burdick
<aaron.burdick@ethree.com >

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Correct, all times are Pacific since we are in Spokane.

From: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>

Sent: Tuesday, July 12, 2022 11:11 AM
To: Chad Madron <CMadron@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Kendra Coles
<kcoles@nwcouncil.org>; Jennifer Light <JLight@NWCouncil.orp; Arne Olsen (arne@ethree.com) <arne@ethree.com>;

aaron.burdick@ethree.com
Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thanks Chad - just to confirm that is 3:15 PDT and not Mountain time?

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Tuesday, July 12, 2022 10:50 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Kendra Coles <kcoles@nwcouncil.org> ; Jennifer Light
<JLight@NWCouncil.org> ; Arne Olsen (arne@ethree.com) <arne@ethree.com>; aaron.burdick@ethree.com

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

For this afternoon:
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I will have the ppt loaded on a computer I have with me — then I will give one of you "keyboard and mouse control" to
advance the slides. We can practice this at 3:15 at the break if you like. We find this works well rather than having to
make you be the presenter or having to do the dreaded "next slide" thing... Please let me know who should have control
(it can be shared as well).

More tips for webinar presenters are here:
https://www.nwcouncil.orepresentation -guidelines

Agenda: https://www.nwcouncil.org/meeting/council-meeting-july-12-2022

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 9:57 AM
To: Kendra Coles <kcoles@nwcouncil.org> ; Chad Madron <CMadron@NWCouncil.org>; Jennifer Light
<JLight@NWCouncil.org>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; John Shurts <ishurts@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thank you Kendra and team!

From: Kendra Coles <kcoles@nwcouncil.org>

Sent: Tuesday, July 12, 2022 9:56 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>; Jennifer Light
<JLight@NWCouncil.org>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; John Shurts <ishurts@nwcouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Birgit,

The following are panelists: Arne, Aaron, Eve and yourself. You will be receiving an email from Meeting
Organizer with your unique login. Please let us know if you do not receive this email.

Thanks,
Kendra

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 6:18 AM
To: Chad Madron <CMadron@NWCouncil.org>; Jennifer Light <JLight@NWCouncil.org>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Kendra Coles <kcoles@nwcouncil.org>; John Shurts
<jshurts@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Good morning Chad and Jennifer,

Here at last is the long-awaited link to the page with the E3 study
• https://www.bpa.gov/energy-and -services/power/hydropower-im pact
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Would you make all of us panelists for the presentation today please?
Arne Olson arne@ethree.com
Aaron Burdick aaron.burdick@ethree.com

James,Eve A L (BPA) - PG-5 eaiames@bpa.gov

Koehler,Birgit G (BPA) - PG-5 bgkoehler@bpa.gov

We expect Arne and Aaron to do 99% of the talking, but Eve and I would answer a question if it were directed
at BPA.

Thanks for coordinating all of this ©
Birgit

From: Chad Madron
Sent: Monday, June 27, 2022 10:48 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (riegerdahl@bpa.gov) <riegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <JUght@NWCouncil.org>;

Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Ryan, Eve, and Arne,

I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.

Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.

For July 7— I will make sure you three all have calendar invites and panelist email/invites for the webinar.

Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.

You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.
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From: Jennifer Light <JLight@NWCouncil.org >

Sent: Monday, July 11, 2022 3:26 PM

To: Koehler,Birgit G (BPA) - PG-5

Cc: Chad Madron; James,Eve A L (BPA) - PG-5; Kendra Coles; John Shurts
Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for

this Wed.

Thank you Birgit. We appreciate the confirmation and look forward to it.

Jennifer

On Jul 11, 2022 3:22 PM, "Koehler,Birgit G (BPA) - PG-5" <bgkoehler@bpa.gov> wrote:
Hello Chad and Jennifer,

We are ready to post the E3 analysis tomorrow morning at 6 am. I will send you a link to the E3 analysis
as soon as we have it ready.
Our administrator, John Hairston, will call Council leadership to inform them that we are releasing it.
Birgit

From: Koehler,Birgit G (BPA) - PG-5

Sent: Thursday, July 7, 2022 9:41 AM
To: Chad Madron <CMadron@NWCouncil.org>; Jennifer Light <JLight@NWCouncil.org> ; Kendra Coles
<kcoles@nwcouncil.org>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; John Shurts <jshurts@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Great. Thanks.

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Thursday, July 7, 2022 9:39 AM
To: Jennifer Light <JLight@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Kendra Coles
<kcoles@nwcouncil.org>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; John Shurts <ishurts@nwcouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
This has been updated online
https://www.nwcouncil.org/meeting/council -meeting- Iulv-12 -2022/
Arne will receive a new panelist email soon — as I'm assuming he is presenting via webinar.

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Thursday, July 7, 2022 9:33 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>; Kendra Coles
<kcoles@nwcouncil.org>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; John Shurts <ishurts@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Thanks for confirming.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, July 7, 2022 9:11 AM
To: Jennifer Light <JLight@NWCouncil.org>; Chad Madron <CMadron@NWCouncil.org> ; Kendra Coles
<kcoles@nwcouncil.org>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; John Shurts <jshurts@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
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Good morning Jennifer,
Arne told me that he is available from 1-5 that day (and 8- 11 am). If 3:30-5 is the only good time that works
from your end, then that's what we should do.
Thanks again and thanks again and again for the scramble.
Cheers,
Birgit

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Thursday, July 7, 2022 8:44 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Chad Madron <CMadron@NWCouncil.org>; Kendra Coles
<kcoles@nwcouncil.org>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; John Shurts <jshurts@nwcouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Hi Birgit,
It looks like we can move a couple things around to accommodate the E3 presentation at 3:30-5:00. I realize that is late
in the day, but that is the only time we could work. Does this work for Arne? We want to confirm before updating our
online agenda.
Thanks
Jennifer

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 7:25 PM
To: Chad Madron <CMadron@NWCouncil.org>; Jennifer Light <JLight@NWCouncil.org>; Kendra Coles
<kcoles@nwcouncil.org>

Cc: Division Directors <DivisionDirectors@NWCounciLorg>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; John Shurts
<jshurts@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Thanks Chad. Speedy work.
I'm calling it a day. (It's been a long one!)
We can connect again tomorrow.
Have a good evening.
Cheers,
Birgit

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Wednesday, July 6, 2022 7:04 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Jennifer Light <1 Light@NWCouncil.org> ; Kendra Coles
<kcoles@nwcouncil.org>

Cc: Division Directors <DivisionDirectors@NWCouncil.org>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; John Shurts
<jshurts@nwcouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Birgit, we have updated our website.
https://www.nwcouncil.oremeeting/fw-and -council -meeting- iuly-6-2022/
For now it says this item is tentatively scheduled for July 12 — however John Hairston had indicated to Guy in
conversation that he expected that date to be acceptable. Please let us know as soon as you can that we can remove the
word tentative!
We will work to adjust the schedule that is posted there now tomorrow morning to work Arne in sometime after
1:30pm. My assumption is he would present via webinar, but if he is available to come to Spokane that would be great!
Chad

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 6:50 PM
To: Chad Madron <CMadron@NWCouncil.org>; Jennifer Light <JLight@NWCouncil.org> ; Kendra Coles
<kcoles@nwcouncil.org>
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Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; John Shurts <ishurts@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hello Chad,
As luck would have it, I already received a reply from E3. Arne is available Tuesday afternoon.
For your awareness, we cannot fully guarantee on our end that we will have the go-ahead for next week, but I

sure do hope so!
Birgit

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Wednesday, July 6, 2022 6:41 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Jennifer Light KILight@NWCouncil.org> ; Kendra Coles
<kcoles@nwcouncil.org>

Cc: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>; John Shurts <jshurts@nwcouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Would E3 be available Tue afternoon in particular? If we adjust agenda that is likely where they will land.
We are working on notice and such now. If we can confirm their availability for next week tonight or early
tomorrow that'd be especially helpful!
Sent via the Samsung Galaxy S21 Ultra 50, an AT&T 50 smartphone

Original message
From: "Koehler,Birgit G (BPA) - PG-5" <bgkoehlerAbpa.gov>
Date: 7/6/22 6:27 PM (GMT-08:00)
To: Jennifer Light <JLight@NWCouncil.org>, Chad Madron <CMadron@NWCouncil.org>
Cc: "James,Eve A L (BPA) - PG-5" <cajames@bpa.gov>
Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Hello again,
I'm afraid I just received confirmation that the presentation is indeed being delayed a week. Guy Normal has
been informed, and I think Mike Edmonds too, or at least he knows that this was likely.
I'm checking with E3 on their availability for next week in hopes that we have the go-ahead to proceed—and
that it works from your end too.
Again, sorry for the last minute change in plans.
Birgit

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Wednesday, July 6, 2022 5:11 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Chad Madron <CMadron@NWCouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Thanks for the note Birgit. We will stay tuned. We are discussing options for next week to try to make it work if needed.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 4:46 PM
To: Jennifer Light <JLight@NWCouncil.org>; Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Jennifer and Chad,
I have some news for you, not the presentation you have been waiting for.
The E3 presentation to the Council tomorrow will likely be canceled. The current plan is to delay one week,
potentially to the full Council meeting, but this still needs to be confirmed and coordinated. The Council Chair
has already been contacted and is aware.
Should it turn out that we are delaying the presentation, is there availability on the agenda for July 12 or 13th?

I'll also need to check with Arne Olson at E3 if he is available. For now, I've just given him the same alert that
we are likely but not yet confirmed about delaying.
Sorry about all the swirl,
Birgit
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From: Jennifer Light <JLight@NWCouncil.org>

Sent: Wednesday, July 6, 2022 3:27 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Fantastic. Thanks for confirming.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 3:27 PM
To: Jennifer Light <JLight@NWCouncil.org>; Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hello Jennifer,
Yes, that's the current plan. There is still some coordination on our side, but unless you hear from me, please
introduce Arne and pass it off to him. We engaged them to do an independent study, and so are happy to let
them present independently.
Cheers,
Birgit

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Wednesday, July 6, 2022 3:24 PM
To: Chad Madron <CMadron@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Hi Birgit,
One more quick question. 1 just want to confirm the plan for the morning. My understanding is that it is Bonneville's
preference that I just introduce Arne for the topic and him just diving right in, rather than first handing it off to someone
at Bonneville to introduce him.ljust want to make sure that I pass it to the right person.
Thanks!
Jennifer

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Wednesday, July 6, 2022 2:39 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Jennifer Light <JLight@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Cool, no worries! I just hadn't heard from him at all so I was worried he was perhaps not seeing my traffic. I appreciate
you confirming. Even slides by 8am is ok if that is what needs to happen!

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 2:34 PM
To: Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Chad,
Sorry for the delay. Yes, the slides are still being reviewed. I will do my utmost to make sure you get them in
plenty of time for the meeting.
Birgit

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Wednesday, July 6, 2022 2:32 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: [ EXTERNAL] FW: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Hi Birgit,
I haven't heard at all from Arne. Are you all still in edit mode on slides and such?

From: Chad Madron
Sent: Wednesday, July 6, 2022 10:10 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (riegerdahl@bpa.gov) <riegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
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<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov> ; bgkoehler@bpa.gov

Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <JUght@NWCouncil.org>;

Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Good morning Arne and BPA folks,
Just a reminder that it is our preference for you to send slides shown tomorrow morning to me ahead of time - then I

use our computer to present them, but give you "keyboard and mouse control" so you can advance them using your
equipment. This makes it so you don't have to worry about presenting from your machine. If you are very comfortable
presenting from your computer directly we can accommodate that, we just find we have more consistent results if we
do it the other way as different folks have differing levels of comfort with different webinar technologies.
Thanks!
Chad

503 -705 -9323

From: Chad Madron
Sent: Monday, June 27, 2022 10:48 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (rjegerdahl@bpa.gov) <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <JUght@NWCouncil.org>;

Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Hi Ryan, Eve, and Arne,
I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.
Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.
For July 7— I will make sure you three all have calendar invites and panelist email/invites for the webinar.
Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.
You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.
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From: James,Eve A L (BPA) - PG- 5

Sent: Thursday, May 26, 2022 1:49 PM
To: Koehler,Birgit G (BPA) - PG-5

Subject: 2022-05 -LSR-Dam - Replacement-Study -Full - Deck-Final -to -Client-220518.pdf
Attachments: 2022-05 -LSR-Dam - Replacement-Study -Full - Deck-Final -to -Client-220518.pdf
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ENERGY
STRATEGIES

Lower Snake River Dam
Replacement Study
A study investigating the cost and feasibility of optimized
clean-energy replacement portfolios

May le, 2022
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Study Motivation
LSR Dam

Year in
Service

Nameplate
Capacity (MW)

• The potential removal of the Lower Snake River (15R) Dams is a central
topic of debate in the Pacific Northwest

+ As it relates to the LSR dams' energy value, proponents for retaining the dams argue
that they provide a carbon-free, flexible, and reliable source of power that supports
the stable operation of the regional transmission grid

Ice Harbor

Lower Monumental

Little Goose

1961

1969

1970

603

810

810

+ Advocates for dam removal cite high O&M costs, relatively low energy value of LSR

dam output, and the prevalence of low-cost carbon-free replacement resources
Lower Granite 1975 810

• In 2018, Energy Strategies published the Lower Snake River Dams
Power Replacement Study commissioned by the NW Energy Coalition

+ The study evaluated the cost, feasibility, & regional reliability implications of
replacing the LSR Dams with a variety of clean energy portfolios and demonstrated
that:

The LSR dams could be replaced with a portfolio of market -ready resources

Replacement would require minimal high -voltage transmission upgrades as transmission
reliability was not compromised based on powerflow reliability analysis

• This new study complements this prior work by identifying an optimal
set of specific investments required to replace the LSR dams in the
late-2020 timeframe, subject to market supply constraints

• The objective of this study is to identify least -cost clean energy replacement energy
portfolios that meet or exceed energy attributes historically provided by the dams

• Study focuses on a "one-to -one" replacement strategy, as well as alternative
replacement objectives where monthly energy "needs" of the region are prioritized
over what the dams have provided the region historically, allowing for a

consideration of tradeoffs

Lower
Monumental

• j...1"1,.

Ice Harbor

Lower Granite

I

Litt,e Goose

Lower Snake
River Dams
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Study Overview
• Study methodology uses an in-house resource

planning optimization tool to identify least-cost
replacement portfolios that meet or exceed the
following grid products provided by the LSR dams:

+ Monthly Energy (MWhimonth)
• Energy Value ($M/year)
.) Capacity Value (MW)

• Study compiled these parameters for the LSR dams
and actively-queued, market- ready resources

• Study based on data from 2006 to 2020

• This timeframe aligns with current spill and fish management
protocols

Actively-Queued Candidate
Resources

k

If

Lower Snake River Dams

0.0.00.10.• •••••••••••• •••••••••••••

Resource Costs, Energy & Capacity
Products

(Parameters)

Historical Energy & Capacity
Products

(Constraints)

L.Resource Portfolio Optimization Tool

Viable Replacement
Portfolio

All results presented in 2020$

PREPARED FOR THE NW ENERGY COALITION I ENERGY STRATEGIES® 2022 Page
I
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Study Overview

• After a viable portfolio is selected based on above
criteria, the portfolio was dispatched against
historical LSR dam production "high-ramp-days"

•t• Attempted to match historical dam production for top 10% of
days in which the LSR dams provided morning or evening
ramping (mainly occurring in winter months)

• If portfolio was deficient, additional battery storage introduced
into portfolio optimization tool to ensure the ramping objective
was met

Actively-Queued Candidate
Resources

Lower Snake River Dams

r171:.
••••••••••••• 4.1•••••• •••••••••••• ••••••••••••

Resource Costs, Energy & Capacity
Products

(Parameters)

Historical Energy & Capacity
Products

(Constraints)

Viable Replacement
Portfolio

Resource Portfolio Optimization Tool

Minimum
Storage

Constraint

Winter Ramp - Day Dispatch
Test

Economic Dispatch Tool

All results presented in 2020$
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Study Purpose: Summary

What the study IS:

• An effort to characterize select energy attributes of the dams based
on 15+ years of historical operations.

• An exploration into the selection of optimal blends of specific
resources & investments to create a portfolio that provides similar or
greater energy attributes.

• An attempt to emulate aspects of utility RFP evaluations in which
specific projects are selected into a portfolio, subject to market
supply limitations.

• An effort to move beyond conceptual or generic replacement
portfolios to the identification of a specific set of real -world projects
in development.

• An independent assessment using a new analytical framework
designed to address targeted energy issues surrounding dam
replacement.

What the study is NOT:
• A regionally- focused planning study considering dispatch, resource

adequacy, and flexibility modeling in the context of the Pacific
Northwest system (see Energy Strategies' 2018 study for detailed
analysis of such issues).

• A consideration of all replacement options, alternatives, and their
impacts. For example, energy efficiency was not considered as a

replacement option, nor was any transmission reliability analysis
performed as a part of this assessment, although both issues have
been explored previously.

• Designed to capture the full range of costs and benefits associated
with dam removal related to fisheries, transportation, irrigation, and
recreation.

• A policy position on whether the dams should or should not be
removed — the study is technically focused and does not seek to
replicate prior work, instead it adopts a new approach to help better
inform the region on the subject matter.

PREPARED FOR THE NW ENERGY COALITION IENERGY STRATEGIES © 2022 Page
I

5

27693549(01). pdf



Sensitivities Consider Impact of Different Planning "Objectives"
• Energy Strategies performed two sensitivity studies to

investigate the ability of replacement portfolios to
meet BPA system needs, as opposed to LSR historical
output targets, alone

• Sensitivities assess a monthly energy constraint profile that
highlights different planning objectives for the BPA system, but
results in portfolios built to obtain the same amount of total
annual energy as the dams generated historically

• Base (LSR Dam Shape)
• Monthly energy profile is represented by the average monthly

energy output of the dams, based on 2006 -2021 production data

High energy output in late spring and early summer

Sensitivities

• BPA Load Shape Sensitivity
• Monthly energy profile developed based on BPA Gross Load per

NWPCC's CanESM2 Medium 2030 climate scenario

Summer & Winter -peaking shape with smaller month-to-month
variation

• BPA Net Position Shape Sensitivity
• Monthly Energy profile developed based on BPA Net Position

(Gross load - Hydro generation) in 2019

Late -summer peaking shape as this represents time when electrical
load is high while hydro output is low

1,400,000

1,200,000

1,000,000

800,000

2
600,000

400,000

200,000

Monthly Energy Constraint

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

—Base —BPA Load Shaping —BPA Net Position
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Key Takeaways from Study Replacement Capacity and Net Cost ($M/yr)

7000

• A diverse resource portfolio made up of wind, solar, DR, 6000 $309
storage, and market purchases, at a net annual cost of $277M,
was able to sufficiently replace the energy, capacity value, and

11.X.)0

4000

3000

$284 $277

ramping provided historically by the LSR dams 2000

+ Replacement costs estimated in this study range from $309M - 277M/year 1000

+ Study did not consider energy efficiency but doing so would likely help 0

reduce replacement costs
Base BPA Load Shaping BPA Net Position

• Wind Capacity (MW) • Solar Capacity (MW) • Storage (MW)+ "Base" study sought to replace monthly energy output from dams, while
"BPA Load Shaping" and "BPA Net Position" sensitivities sought to replace
annual energy provided by dams but in months in which the region was likely
in need (versus when power was generated, historically)

• Demand Response (OR) • Market Purchases

• Replacing the dams on a one-for-one basis could cause an
increase in annual replacement costs of $.32M/year compared
to scenarios that assume a planning objective based on what
the region needs going forward

+ Analysis suggests that cost -efficient replacement of the LSR dams requires a

diverse set of replacement resources and a regional planning objective that
does not simply replace energy services historically provided by the dams

+ When the planning objective is centered around replacing historical dam
output, replacement portfolios are skewed towards solar resources, which
drives up the cost of the portfolio as solar has limited to no ramping
capability in the early morning winter hours

1.400.000

1.200.000

1.000.000

800,000

600,000

400.000

200 000

Planning Objective Comparison:
LSR Generation vs. BPA Net Position

LSR Generation
BFA Net Position

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Key Takeaways from Study (continued)
• The study indicates that replacement portfolios will generate power at

times when the region needs it the most, resulting in $69M - $143M 350

300

million per year of energy value above what the LSR dams provide for 150

the same time period
200
150

100

This result is heavily driven by the LSR dams generating most of their annual energy 50

output during the spring runoff season when power prices are low and the region
exports its excess energy

0

Energy Value of LSR Dams vs. Replacement
Portfolios (SM/year)

LSR Dams Base Replacement BPA Load Shaping BPA Net Position
Replacement Replacement

• Study supports prior conclusions regarding the technical feasibility of
replacing the energy, capacity, and ramping value provided by the LSR

dams

Ramping Capability Study
Assumptions

• Ramping was the most difficult replacement criteria to evaluate in this study since the modeling
framework did not account for the broader region's ability to provide some portion of ramping services
It was clear that a diverse mix, inclusive of storage, is the best route to providing maximum ramping
capability within the replacement portfolio

• Given potential for flexibility being supplied from elsewhere in the region, providing 100% of the
historical ramping of the dams may not be necessary or cost effective, so the study sought to have
replacement portfolios meet 80% of historical ramping service provided by LSR dams. We recommend
regionally - focused analysis to confirm the reasonableness of this approach and provide more detail
about regional ability to contribute to ramping capacity as a part of a replacement portfolio.

Replacement
Portfolios

Assumed to be provided by
region for study purposes

Provided by
replacement portfolio

PREPARED FOR THE ts.W ENERGY COALITION
I
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Key Takeaways from Study (continued)
• Approximately 12% of the total candidate supply, including wind, solar, Relative Size of Replacement

storage, DR, and market purchases, were selected into the portfolios in Portfolio vs. Candidate
this study, indicating the region's status quo level of resource Resource Pool

development is more than sufficient to replace the LSR dams in the late-

2020/2030 timeframe
•:- It is well understood that development interest in the Northwest region is still growing,

so even after this study's conservative assumption regarding the likely contracting of
many resources in BPA's queue, the aggregate demand for LSR dam replacement is

much less than the regional supply (which is likely to grow)

BESS

15%

PV+BESS

46%
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Historical Dam Data Used to Define Replacement Requirements

• Analysis of historical operational data, energy prices, and prior
study work was used to define constraints, or "requirements", of
the replacement portfolio

• A monthly energy constraint was calculated based on 15 years of
dam production

• Hourly production data of Lower Snake River Dams sourced from US Army Corps
of Engineers Northwestern Division Website (aggregated to calculate total hourly
production)

+ Constraint ensures replacement portfolios generate monthly power greater than
or equal to what the dams have generated historically

• An annual energy value constraint was calculated based on
hourly production and coincident hourly historical prices at Mid-C

• The median -year energy value of $182M was selected as the requirement for
candidate resources

+ Constraint ensures energy produced by replacement portfolios has system value
that is greater than or equal to what dams have provided historically

• A capacity value constraint was introduced to ensure that the
replacement portfolio provides the region with equal or greater
levels of resource adequacy

+ LSR Dams assumed to convey 1,000 MW of capacity value, based on prior study
work performed by Energy Strategies in 2018
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Candidate Resources Represent Actual Projects and Market
Supply of Replacement Assets

• Set of candidate generation/storage resources total nearly 30 GWs of
capacity split among eight technology types and three regions

• 25 GW of supply: SPA interconnection queue was screened for candidate resources,
capturing those project undergoing system impact study with in -service dates between
2024 - 2028, and a max capacity > 20 MWs

•:• 1.5 OW of supply: Assumed to be available from Montana in the form of wind generation
• 2.8 GW of supply: Assumed to be available from California in the form of solar generation

• 300 MWs of Mid -C on/off-peak market purchase options were also
assumed as a candidate resource

• 559 MWs of regional demand response, sourced from the NWPCC Power
Plan, assumes that 25% of unused regional supply in 2028 could be used for
LSR dam replacement

• Each candidate was assigned an annualized cost based on technology, cost
forecasts, and resource quality

• Wind & solar production profiles generated for each project using NREL
WIND and SIND datasets

• Vid -C. prices used to derive energy value from each resource

• To assign each resource a capacity value regional effective load carrying
capability (ELCC) assumptions sourced from regional IRPs and assigned

Candidate Resource Pool & Modeled Capacity Factor

Resource
Type

BESS

Number of
Candidates

5

3

State

MT

OR

WA

Interconnection
Capacity

(MW)
120

2,600

1,775

Avg. Capacity
Factor (%)

-

-

-

Assumed
ELCC (%)

100%

1 CA 100 25%

PV 13 OR 3,609 25% 7%

6 WA 640 23%

7 CA 2,700 31%

PV+BESS 18 OR 8,300 29% 30%

7 WA 2,225 23%

4 MT 1,456 36%

WT 3 OR 1,077 33% 17%

5 WA 1,4.83 33%

1 OR 500 29%
WT+BESS 35%

1 WA 200 30%

WT+PV+BESS 2 WA 1,500 35% 40%

Pumped
1 500 100%

Storage WA -

DR 23 559 100%

On-Peak
3 100 - 100%

Block

Off - Peak
3 - 100 - 0%

Block
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Ramping Assessment 500

• The objective of this study is to identify the lowest-cost portfolio of
3D0

resources that can replace grid services provided by the lSR Dams
• Methodology up to this point identifies portfolios that meet energy and capacity

requirements, but has not assessed their ability to provide ramping value during critical
morning & evening hours during winter months

• A review of historical dam production suggests that the LSR dams have provided a

significant, and increasing, amount of morning & evening ramp capacity in the last 5
years

• Using statistical analysis, we selected the top 10% of "high- ramp-days" in last 15 years
during which the dams provided significant morning/evening ramp within winter
months (occurred between Dec — Mar)

• Replacement portfolios were dispatched against dam production on
these high-ramp days to test the ability of the portfolios to provide
"like" ramping capability

• Percent Energy Served (%) measured during morning ramp hours (5:00am — 8:00am),
and evening - ramp hours (3:00pm — 7:00pm), respectively

• A portfolio that met an average ramp-hour energy served of 80% was considered a

sufficient replacement portfolio

• 80% threshold is a planning estimate, recognizing that within the region there may be
"latent" or unused flexibility that can be sourced to assist with dam replacement —

regional analysis investigating this issue is recommended

• Based on these results, a "minimum battery storage constraint" was
re-introduced into the portfolio optimization tool, and replacement
portfolio re-optimized and dispatched until this criteria was met
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Dam Ramping
Analysis

• K-means clustering algorithm
used to classify daily dam
profiles into 5 clusters for
each month

• Based on 15 years of historical
dam production data

• Clustering results suggest
prevalence of morning &
evening ramp-up service
generally in winter months

• These shapes were used to
inform ramping analysis

• Results demonstrate material
ramping service provided in
winter months only
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Summary of Study Results

• The optimization model was able to select least -cost
portfolios of resources that met the planning
constraints established for the study

Portfolios featured between 2C0-625 MW of battery storage
resources to meet the 80% ramp - hour energy served requirement

• Resource selection outcomes based on trade-offs:
PV tends to be the cheapest replacement resource per MVO

tt• Wind provides generation around -the-clock & has a higher ELCC than PV

Demand response and market purchases necessary for replacement
portfolio to meet capacity value

Portfolio selection sensitive to FLCC assumption

•:* Market purchases selected

100%

80%

T.1

60%
cr,

`5 40%

2

2 20%

0%

On average, all three portfoli
serve > 80% of ramp energy on high
ramp days

— 1311 Dem Snave ,62SPAN I (80%;
885 LAO tAape 30011W) i81%

88580 Povt,ur. (200t4V0 (85%)

0'96 26% 40%
High -Ramp Days in sample

All results in 2020$

Result Metric
I

Base
BPA Load

Shape

Number of Replacement Units
(Not including DR)

19 16 22

Replacement Capacity (MW) 4,884 3,484 3,532

Wind Nameplate Capacity (MW) 600 1,709 1,415

Solar Nameplate Capacity (MW) 3,548 930 1,296

Battery Capacity (MW) — 4hr 625 300 200

Demand Response (MW) 136 245 221

Off- Peak Market Purchases (MW) 300 300 300

On-Peak Market Purchases (MW) 300 300 SOO

Annualized Cost ($M) $452 $353 $362

Annual Value of Energy ($M) $325 $251 $267

LSR Dam Annual Value of Energy ($M) $182 $182 $182

Incremental Energy Value ($M)
$143 $69 $85

(Portfolio Energy Value— Dam Energy Value)

Incremental Energy Value (%) 79% 38% 47%

Net Replacement Cost ($M)
(Annualized Cost — Incremental Energy Value)

$309 $284 $277

Capacity Value 1,204 1,002 1,002

Net Capacity Cost ($/MW-year)
Annualized Cost — Annual Value of Energy $105,481 $101,621 $94,976

Capacity Value

Binding Energy Month March June December

Largest Excess Energy Month August October May

Ramp-Hour Energy Served 80% 81% 85%
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Areas of Additional Study and Caveats
• Identifying the most cost effective,

environmentally efficient, and
robust/adequate replacement portfolio will
require scenario-based optimization studies
that include modeling of the entire Northwest
regional footprint. This approach differs from
the approach taken in this analysis, which
explored a one-for-one replacement analysis
and focused on selecting specific resources to
assess feasibility.

A regional approach will allow for a more
comprehensive assessment of resource adequacy
and flexibility issues, which were addressed in this
study through assumptions

• Methods similar to Energy Strategies 2018 study are
appropriate for evaluating system - wide issues

• Given the weather-dependent nature of the
replacement portfolios, any final or "binding"
assessment of the optimal mix of replacement
resources should take a multi -year stochastic
approach to weather modeling, versus the
more deterministic analysis featured in this
study

• However, given the intent and purpose of this study,
the scope of weather-years and data used were
reasonable an inline with industry standards

• Unlike the 2018 study of LSR dam replacement, •

this analysis did not consider the potential for
energy efficiency to play a role in the
replacement portfolio. Assuming EE could be
acquired at a low cost, that suggests the cost
results in this study could be conservative.

• Much of the pricing and dam output data used
in this analyses were historical. It will be
important for future analyses to incorporate
changes in power prices in the future, along
with drought or climate-driven impacts to LSR

and Northwest hydro output. Such effects add
uncertainty regarding the value of future dam
production.

• Unlike prior efforts exploring replacement
feasibility, this study did not evaluate the
degree that that dam removal and replacement
will impact regional generation dispatch.

This study required several important
assumptions that impacted the findings,
including:

Estimated capacity value of the dams at 1000 MW of
capacity, based on Energy Strategies' 2018 study
which used GENESYS to estimate dam capacity value.

Capacity contribution, or ELCC, of most replacement
resources were sourced from regional or IRP planning
assumptions. No such assumptions were available for
hybrid resources, so Energy Strategies mace rule -of-

thumb adjustments to the ELCC values of non - hybrid
resources based on planning assumptions from other
regions, such as California

Market purchases in this study were assumed
to be bilateral market purchases at Mid -C,

which typically do not include environmental
attributes (e.g., RECs). However, should 100%
clean replacement be sought, associated
purchases could be paid with unbundled RECs

to achieve this environmental outcome.
The incremental cost of these RECs was not considered in
this study. However, relative to the cost of the
replacement portfolio it is anticipated this cost may be
small.
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Summary of Options for Replacement Resources
Type Technologies Considered Locations Key Assumptions / Sources

Clean Energy Wind, Solar, Storage, Hybrid Individual proposed projects sourced primarily from Details: Interconnection queues screened to
Generation and BPA interconnection queue, with additional projects identify viable projects
Storage in California and Montana were made available for

selection
Costs: Technology-specific
Production: Location -specific, hourly output based
on NREL integration study datasets
Capacity value: Sourced from IRPs

Other Resources Not considered — no thermal or carbon
emitting resources were included as options

N/A N/A

Market Purchases On/Off-peak block purchases at Mid-C, up to Mid -C, which is the primary bilateral trading hub in Details: N/A
300 MW of each in 100 MW increments the PNW (very liquid supply) Costs: Based on historical ICE Mid -C prices

Production: Assume power physically delivered
Capacity value: 100% capacity value

Demand Response Irrigation DLC, commercial, space cooling Specific location of DR not considered but supply was Details: NWPCC 2021 Plan primary source
DLC, residential water heaters, heat pumps,
etc.

limited to what was available in PNW region, per
Northwest Power and Conservation Council (NWPCC)

Costs: Based on NWPCC 2021 Plan
Production: N/A, not included in dispatch
Capacity value: Based on NWPCC forecast @ 100%

Energy Efficiency Not considered — did not hove method to
select "tranches" or specific programs of EE

N/A N/A
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BPA Queue Analysis to Identify Candidates
• The BPA generator interconnection queue was used to

identify candidate renewable energy projects which could,
hypothetically, be contracted to replace LSR dam services

• The following criteria was applied to the screen down the
queue to a set of candidate resources:

+ Consider queue projects which are currently undergoing studies or that
have a status of "Received"

Projects which have completed their studies or have executed
interconnection agreements are likely to have contracts already and
were therefore screened out of analysis

+ Fuel types included were solar, wind, battery, pumped storage
35,000

+ Projected In -Service Dates ranged from 2024- 2028 30,000

+ Max capacity 20 MW
25,000

• Screening led to nearly 25 GWs of candidate resource
capacity (at point-of-interconnection) 20.000

• Several wind projects in Montana connecting to the
15,000

Co!strip transmission system were added, along with a few
solar projects in California

10,000

5,000
•:* Supply in both of these areas is sufficient that detailed analysis was not

required

BPA Queue Capacity as of

2/16/2022

Status

Max
Capacity

(MW)
Received 4,483
Study 31,426

Study Completed 2,826
IA Executed 500
Energized 5,528
Withdrawn 54,287

Potential BPA Queue Capacity (MW) to Replace LSR Dams

Total Queue Capacity

Capacity Available in
Model for Selection

Max POI Capacity

PV Hybrid U8ES5 0 PV 0WT WT+Pv Hybrid NWT Hybrid MPS
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Screening of BPA Queue Identified 25 GW of Viable Capacity

11 LSR o Max M01 CsPRAY (MW) Transmission kV

• 20 - 250 — 100-151
Fuel Typo 0• BESS

.Ps 0
C;) PV 750 - 1000• P.MBESS

r:D 0 1000 - 1200• VeT.SESS

o 1.42T+PV•SSSS

no - soo

sao - 750

230

— 345

—500
— DCLI.i.
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Candidate Resource Cost Assignment

• Energy Strategies utilized cost information from a variety of sources with the intention of creating annualized
costs for each project to allow for the optimization tool to make cost-minimizing decisions

• Energy Strategies used NREL 2021 Annual Technology Baseline (ATB) database to assign a levelized cost of
energy to solar and wind resources, including hybrid configurations.

•:* Ihe Pacific Northwest National Laboratory data repository was used to feed cost informatior into the WECC Capital Cost Model to
determine annualized costs for storage resources on a $/kW - Yr basis.

• The Northwest Power and Conservation Council 2021 Power Plan was used to determine demand response
product options and their associated potential capacities and costs

Annualized Cost ofStandalone Renewable = Standalone LCOE x Annual Energy
Annualized Cost ofStandalone Storage = Annualized Capital Cost x Storage Capacity
Annualized Cost ofHybrid Resource = (Hybrid LCOE x Annual Energy) + Annualized Cost of Standalone Storage
Annualized Cost ofDemand Response = Levelized Cost x (Max Potential x 25%)

rINREL10.•14
Transforming HNH :(;sr"

Pacific
Northwest
NATIONAL LABORATORY

" Northwest Power and
Conservation Council WECC
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Candidate Resource Cost Assignment Renewables

• Wind speed and irradiance quality have a significant impact on
the levelized costs of their respective projects

LCOE Assumptions for Select Resources

Resource
Type

Avg ISD

Year

Resource

Class

LCOE (2020
$/MWh) Resource

Annualized
Capital Costs

$29.39PV 2025 5 Type (2020 VIM-Yr)
• Energy Strategies inherently accounts for resource quality when PV (Hybrid)* 2025 5 $26.47 BESS (4hr) $154.00

applying the productions profiles leveraged from the NREL WT 2025 8 $34.66 PS Hydro $256.00

WIND and SIND datasets. WT (Hybrid)* 2025 8 $31.81

In order to not bias the annualized cost development, Energy Strategies applied
a single LCOE for each resource type, which is based on an average in - service
date year and the most typical resource class, allowing for production tc be the
main driver of a nlualized costs across resources classes

• Since hybrid renewable pairings are more cost-effective than
building separate resources of the equivalent capacities, NREL
ATB represents these cost savings as a lower levelized cost for
the renewable resource (WT or RV) compared to their
standalone counterparts. Storage costs remain the same

*Values marked as "Hybrid" only account for the energy producing resource (WT or PV)

in a hybrid unit. Supplemental storage costs are then applied separately

$80.00

570.00

560 00

550.00

540.00

530.00

520.00

510.00

$0.00

Annualized Cost of Hybrid Resource =

Resource Annual Energy (MWh) * Resource LCOE ($/MWh)
+ Battery Capacity (kW) * Annualized Capital Cost of BESS (4hr) ($/kW-Yr)

II

NREL ATB LCOE by Resource Type (2020 $/MWh)

III III III III II III II III
2024 202 2026 2027 2C28 2024 2025 2026 2027 2029

PV

• Classl • Class4 Maass) 0 Class10

WT
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Candidate Resource Cost Assignment — Demand Response

• Demand response (DR) products and levelized costs
were derived from the Northwest Power and
Conservation Council's 2021 Power Plan

• Max potential is defined as a cumulative capacity
value, with summer and winter providing different
ratings for each product

• Energy Strategies only allowed for 25% of the 2028
max potential to be a resource option, given the
infeasibility of integrating DR products across the
entire BPA footprint

Winter OR products assessed in this analysts

Annualized Cost of Demand Response = Levelized Cost x (Max Potential x 25%)

Product Product Name
25% of 2028

Max Potential
(MW)

RCurtailCom

RCurtaillnd
RIrrLg

RIrr5mMed
omCPP

ndCPP

VR

ndRTP
• esCPP
• esTOU

RCoolSwchMed

RHeatSwchMed
RCoolSwchSm

RHeatSwchSm

RTstatSm
• esACSwch
• esHeatSwitch
• esBYOT
• esERWHDLCSwch
• esERWHDLCGrd
• esEVSEDLCSwch
• esliPWHDLCSwch
• esliPWHDLCGrd

Demand Curtailment - Commercial
Demand Curtailment - Industrial
Irrigation DLC - Large Farm

Irrigation DLC - Small/Medium Farm
Commercial Critical Peak Pricing
Industrial Critical Peak Pricing
Demand Voltage Response
Industrial Real Time Pricing
Residential Critical Peak Pricing

Residential Time of Use

Space Cooling DLC - Commercial Medium
Space Heating DLC - Commercial Medium
Space Cooling DLC - Commercial Small

Space Heating DLC - Commercial Small
Space Heating/Cooling DLC Thermostat - Commercial Small
Residential Space Cooling DLC Switch
Residential Space Heating DLC Switch
Residential Bring Your Own Thermometer
Residential Electic Resistance Water Heater DLC Switch
Residential Electric Resistance Water Heater DLC Grid - Ready
Residential Electric Vehicle Supply Equipment DLC Switch
Residential I leat Pump Water Heater DLC Switch
Residential Ileat Pump Water Heater DLC Grid - Ready

7.25

37

0

0

12.25

12

124
2.75

29.75

21.25

0

3.25
0

3.75

3

0

122.75

10

99.5

64.5
3.75

1

1
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Base Replacement Portfolio
All results in 2020$

Resource Type
POI Capacity

(MW)
Annualized Cost

(W)
Annual Value of

Energy ($1V1)

March Energy
(Mwh)

May Energy
(MWh)

August Energy
(mwh)

December Energy
(mWh)

Capacity Value
(row)

Number of Units
Selected

DR 136 $0 $0 136 2

Mkt - On Peak 300 $57 $52 148,800 148,800 148,800 148,800 300 3

Mkt - Off Peak 300 $22 $20 74,400 74,400 74,400 74,400 3

PV 2,398 $144 5133 397,071 532,170 569,212 201,597 168 10

PV+BESS 1,000 $103 $67 179,629 261,402 285,192 108,947 300 2

WT+PV+BESS 750 $127 $54 250,732 220,714 217,742 105,319 300 1

Candidate Resource
4,884 $452 $325 1,050,630 1,228,490 1,295,350 639,045 1,204 19 (-1- 2 DR)

Portfolio

ISR Dams $182 1,050,622 1,223,523 290,678 507,193 1,000

Constraint Ratio 1.783 1.000 1.005 4.456 1.259 1.204

• The optimal replacement portfolio determined by our in-house tool is comprised of 19 replacement resources totaling a 4,884
MW nameplate capacity

• Winter & spring monthly energy constraints represent the binding factors in portfolio selection
• Portfolio is PV-heavy, which would result in excess energy without sufficient storage resources

• The LSR Dam Shape (Base) portfolio is energy- long in summer & fall, since the portfolio procured energy to meet high spring
production

• Replacement portfolio provides an energy value increase of 79%, resulting in a net portfolio cost of $309M/year
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BPA Load Shaping Replacement Portfolio
All results in 2020$

Resource Type
POI Capacity

(MW)
Annualized Cost

(WI
Annual Value of

Energy ($1V1)

March Energy
(Mwh)

May Energy
(MWh)

August Energy
(mwh)

December Energy
(mWh)

Capacity Value
(row)

Number of Units
Selected

DR 245 $1 $0 245 11

Mkt - Off Peak 300 $22 $20 74,400 74,400 74,400 74,400 3

Mkt - On Peak 300 $57 $52 148,800 148,800 148,800 148,800 300 3

PV 880 $65 $61 158,326 229,895 256,343 111,380 62 4

PV+BESS SO $11 $4 9,547 14,162 15,861 6,886 15 1

WT 1,209 $118 $83 395,329 296,730 200,077 275,533 206 4

WT+BESS 500 $79 $31 154,136 104,609 64,549 110,161 175 1

Candidate Resource
3,484 $353 $251 940,538 868,597 760,029 727,158 1,002 16 (+11 DR)Portfolio

LSR Dams $182 622,636 712,982 759,315 726,755 1,000

Constraint Ratio 1.375 1.511 1.218 1.001 1.001 1.002

• The optimal replacement portfolio determined by our in-house tool is comprised of 16 replacement resources totaling a 3,484
MW nameplate capacity

• Winter & summe - monthly energy constraints and capacity constraints represent the binding factors in portfolio selection
• Port'olio represents a balanced selection between solar and wind energy resources, supplemented by DR and block market purchases

• The BPA Load Shape sensitivity shows the lowest level of excess energy

• Replacement portfolio provides an energy value increase of 38%, resulting in a net portfolio cost of $284M/year
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BPA Net Position Replacement Portfolio
All results in 2020$

Resource Type
POI Capacity

(MW)
Annualized Cost

(SNI)

Annual Value of
Energy (SM)

March Energy
(MWh)

May Energy
(MWh)

August Energy
(MWh)

December Energy
(MWh)

Capacity Value
(MW)

Number of Units
Selected

DR 221 $O $o 221 7

Mkt - Off Peak 300 $22 $20 74,400 74,400 74,400 74,400 3

Mkt - On Peak 300 $57 $52 14.8,800 148,800 148,800 148,800 300 3

PV 646 $40 $37 100,636 137,475 151,837 68,675 45 8

PV+BESS 650 $77 $49 124,105 184,111 206,192 89,512 195 2

WT 1,415 $165 $109 430,492 360,530 256,449 412,535 241 6

Candidate Resource
3,532 $362 $267 878,434 905,316 837,678 793,922 1,002 22 (+ 7 DR)Portfolio

LSR Dams $182 687,516 313,134 788,033 793,739 1,000

Constraint Ratio 1.463 1.278 2.891 1.063 1.000 1.002

• The optimal replacement portfolio determined by our in-house tool is comprised of 22 replacement resources totaling a 3,532
MW nameplate capacity

• Late - Summer & Winter monthly energy constraints and capacity constraints represent :he binding factors in portfolio selection
• Portfolio represents a balanced selection between solar and wind energy resources, supplemented by DR and block market purchases

• The BPA Net Position portfolio is energy- long in spring months when hydro runoff is at its peak

• Replacement portfolio provides an energy value increase of 47%, resulting in a net portfolio cost of $277M/year
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Ramping Analysis: Base Replacement Portfolio
(600 MW BESS)
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Ramping Analysis: BPA Net Position Sensitivity
(200 MW BESS)
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Friday, July 8, 2022 2:33 PM
To: Scruggs,Joel L (BPA) - DK-7; Baskerville,Sonya L (BPA) - AIN -WASH; Leary,Jill C (BPA) -

LN-7; Armentrout,Scott G (BPA) - E -4; Zelinsky,Benjamin D (BPA) - E -4;
Goodwin,Summer G (BPA) - DKS-7; Godwin,Mary E (BPA) - LN-7; Koehler,Birgit G (BPA) -

PG-5

Cc: Troiano, Charisma L; Mayorga, David
Subject: Clearing Up story on Council meeting cancelation

BPA Postpones Presentation on
Potential LSRD Output
Replacement
Dan Catchpole

A highly anticipated public presentation of a BPA-commissioned study on replacing the output from the four lower
Snake River dams and other contributions to the power grid was unexpectedly cancelled on short notice.

The consultant that performed the study, Energy and Environmental Economics, was scheduled to share the results with
the Northwest Power and Conservation Council on July 7. Late on July 6, the Council cancelled the virtual meeting,
whose only agenda item was the presentation.

BPA and the Council agreed to reschedule the presentation to during the NWPCC's July 12 meeting in Spokane, Wash.

"E3's presentation to the Council on analysis of potential replacement resources and costs for the lower Snake River
dams is being rescheduled," BPA spokesman Doug Johnson told Clearing Up on July 7. "We continue to coordinate with
other federal agencies and officials on the broader release plan for the presentation and final study. We expect to have
more information next week."

Johnson did not clarify which agencies and officials are coordinating with BPA. The White House Council on
Environmental Quality held talks on the future of dams around the Northwest in 2021 and earlier this year.

The request to postpone came directly from BPA Administrator and CEO John Hairston, said NWPCC Executive Director
Bill Edmonds.

"It was a reasonable request, so in consultation with [ NWPCC] Chair [Guy] Norman, we've made the change," Edmonds
said in an email to Clearing Up.

Scheduling is usually done directly with whoever is coming to make a presentation, Council staff member Chad Madron
said.

The late cancellation caught Council members by surprise.

1
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"I'm eager to hear what E3 has to say," said Council member Jeff Allen, who represents Idaho.

Idaho Gov. Brad Little, has publicly said the four dams provide too many benefits to the power grid, agriculture,
transportation and recreation to remove.

"As a Council member, I follow my governor's lead," Allen said.

A draft report commissioned by two of Washington state's top elected officials—Gov. Jay Inslee and Sen. Patty Murray
(D-Wash.)—said removing the dams is the best hope to save four Snake River salmonid species on the Endangered
Species Act list. The report also said replacing the dams' contributions to the power grid would cost between $10.3
billion and $27.2 billion (CU No. 2059 ROD.
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Wednesday, May 25, 2022 8:47 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Cc: Armentrout,Scott G (BPA) - E -4
Subject: E3 key messages

Importance: High

Hi Eve and Birgit — I'll follow up with a meeting if needed

Basically, we need to answer:
• What we are replacing
• How much it costs
• How long it will take

Those answers need to be right up front, easy to find, and not buried in any other narrative such as greenhouse gases,
etc.

Here is more detail on those three questions:
• State EXACTLY what we are replacing. It's not 2,000 aMW, it's 3,483 of nameplate capacity.
• State the costs, and be specific (We are the experts — narrow the cost to what is actually going to happen, not a big

speculative range which raises more questions than it answers)

o State upfront costs (not a wide range — get more specific like the Simpson Plan does)

o State the cost per year that occur after the up front costs (not a wide range — get more specific)
• State how long it will take to replace the lost capacity of the four lower Snake River dams
• State ALL of the ancillary services we are replacing and the cost to replace each one of them

o Voltage control $XXX

o Reactive power $XXX

o Black start $XXX

o Et cetera....

Katie Pruder Scruggs
Environmental Communication Specialist
Bonneville Power Administration
503 -230-3111
b6

1
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From:
Sent:
To:
Cc:

Subject:
Attachments:

Tracking:

Koehler,Birgit G (BPA) - PG-5

Monday, July 11, 2022 9:42 PM

Zimmerman,Ryan J (BPA) - DKD-7

James,Eve A L (BPA) - PG-5; Habibi,Maryam A (BPA) - DKP-7

E3 report for posting, part 1

E3 BPA LSR Dams_071122.pdf

Recipient

Zimmerman,Ryan 1 (BPA) - DKD -7

James,Eye A L (BPA) - PG- 5

Habibi,Maryam A (BPA) - DKP - 7

Recall

Failed: 7/12/2022 5:10 AM

Failed: 7/12/2022 7:17 AM

Failed: 7/12/2022 7:17 AM

Ryan,

I received the presentation from E3 at 5:15 pm with a note that they are still working on the report. I told
them to not work all night, but take the time to QC. We need it by morning. Now it is 9:30 pm, and they are
apparently still working on the report. I may go to bed soon and opt to get up early in time for you to have it
by 5:30 am. If something comes up and we don't have the report in the morning, I suggest posting the
presentation and writing a short note below it that the report will be posted shortly. However the going plan is

still have both in your hands before 5:30 am.

For starters, here is the PDF of the presentation.

And then I am to send the link to the Council (Chad and Jennifer). I imagine I should send the link that you sent
me earlier, which will have both included. We could send them two links for the presentation and report as an

alternative. Thoughts?
Hydropower Impact - Bonneville Power Administration (bpa.gov)

Birgit
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Tuesday, May 31, 2022 2:49 PM

To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Subject: FW: LayPersonPPT 5 26 morning (before getting E3 copy back).pptx

From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Friday, May 27, 2022 8:00 AM
To: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>

Subject: RE: LayPersonPPT 5 26 morning (before getting E3 copy back).pptx

Here is some draft language to consider for the "E3 analysis not changing the decision" key message for the E3 study
PPT.

Do the conclusions in the independent E3 analysis provide information that would change the decision in the Columbia
River System Environmental Impact Statement Record of Decision?

• No. In fact, the E3 study confirms the decision, as well as provides updated information to show a more accurate
picture of the energy landscape.

• Policy decisions and legislation in the region are having a very real -world effect to the amount of resources
available to provide firm capacity to avoid power shortages. Specifically, fossil-fuel based resources, such as coal

plants, are being removed. This is happening now.
• The E3 study also considers the availability of emerging technology in future scenarios. Even considering emerging

technology such as battery storage, the region would face power shortages if the four lower Snake River dams
are breached, given the path towards deep carbonization of the energy sector.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Friday, May 27, 2022 7:31 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: LayPersonPPT 5 26 morning (before getting E3 copy back).pptx

Great- thanks Katie!

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Friday, May 27, 2022 7:30 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: LayPersonPPT 5 26 morning (before getting E3 copy back).pptx

Yes, I guess not changing the decision is the bottom line. I can help with writing the message for the slide, if you like.

From: James,Eve A L (BPA) - PG-5 <eajames@boa.gov>

Sent: Friday, May 27, 2022 7:29 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: LayPersonPPT 5 26 morning (before getting E3 copy back).pptx

1
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I know today is an early out so if we don't get it before then we'll worry about the materials on Tuesday. Aaron was
working on them yesterday but I'll see if I can get an estimated time. Today I'll work with Rob on putting together a slide
on how the E3 results compare with the results in the CRSO EIS to show they wouldn't change our decision on the
alternative that was selected. Jill thinks that is important to include in the materials.

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Friday, May 27, 2022 7:23 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: LayPersonPPT 5 26 morning (before getting E3 copy back).pptx

OK, sounds good. When are you expecting that?

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Friday, May 27, 2022 7:23 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: LayPersonPPT 5 26 morning (before getting E3 copy back).pptx

Thanks Katie - I'll forward along when we get the materials back from E3.

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Friday, May 27, 2022 6:43 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: LayPersonPPT 5 26 morning (before getting E3 copy back).pptx

Howdy and happy Friday! I was helping Ben Z with a PowerPoint that was due yesterday afternoon, so I wasn't able to
address this at all. Do I have any follow up actions, or is there anything I can do to help with this today?

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, May 26, 2022 4:27 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: LayPersonPPT 5 26 morning (before getting E3 copy back).pptx

I don't think I captured anything that you both don't have already in email, but figured I'd send this on in case

I'm not working tomorrow.

Birgit
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Wednesday, July 6, 2022 2:42 PM

To: Arne Olson
Subject: FW: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

FYI, we have until morning to get the slides to the Council

And I'm still waiting for clearance at my end.

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Wednesday, July 6, 2022 2:39 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Jennifer Light <JLight@NWCouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Cool, no worries! I just hadn't heard from him at all so I was worried he was perhaps not seeing my traffic. I appreciate
you confirming. Even slides by 8am is ok if that is what needs to happen!

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 2:34 PM
To: Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Chad,

Sorry for the delay. Yes, the slides are still being reviewed. I will do my utmost to make sure you get them in
plenty of time for the meeting.

Birgit

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Wednesday, July 6, 2022 2:32 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: [ EXTERNAL] FW: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Birgit,

I haven't heard at all from Arne. Are you all still in edit mode on slides and such?

From: Chad Madron
Sent: Wednesday, July 6, 2022 10:10 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (riegerdahl@bpa.gov) <riegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; bgkoehler@bpa.gov

Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org)<JLight@NWCouncil.org>;
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Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Good morning Arne and BPA folks,

Just a reminder that it is our preference for you to send slides shown tomorrow morning to me ahead of time - then I

use our computer to present them, but give you "keyboard and mouse control" so you can advance them using your
equipment. This makes it so you don't have to worry about presenting from your machine. If you are very comfortable
presenting from your computer directly we can accommodate that, we just find we have more consistent results if we
do it the other way as different folks have differing levels of comfort with different webinar technologies.

Thanks!
Chad

(b)(6)

From: Chad Madron
Sent: Monday, June 27, 2022 10:48 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (riegerdahl@bpa.gov) <riegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <JUght@NWCouncil.org>;

Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Ryan, Eve, and Arne,

I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.

Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.

For July 7— I will make sure you three all have calendar invites and panelist email/invites for the webinar.

Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.

You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Wednesday, July 6, 2022 4:47 PM

To: Baskerville,Sonya L (BPA) - AIN -WASH
Subject: FW: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

FYI, per Jill's direction, I contacted Council staff.

From: Koehler,Birgit G (BPA) - PG-5

Sent: Wednesday, July 6, 2022 4:46 PM
To: 'Jennifer Light' <JLight@NWCouncil.org> ; Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Jennifer and Chad,

I have some news for you, not the presentation you have been waiting for.

The E3 presentation to the Council tomorrow will likely be canceled. The current plan is to delay one week,
potentially to the full Council meeting, but this still needs to be confirmed and coordinated. The Council Chair
has already been contacted and is aware.

Should it turn out that we are delaying the presentation, is there availability on the agenda for July 12 or 13th?

I'll also need to check with Arne Olson at E3 if he is available. For now, I've just given him the same alert that
we are likely but not yet confirmed about delaying.

Sorry about all the swirl,
Birgit

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Wednesday, July 6, 2022 3:27 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Fantastic. Thanks for confirming.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 3:27 PM
To: Jennifer Light <JLight@NWCouncil.org>; Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hello Jennifer,
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Yes, that's the current plan. There is still some coordination on our side, but unless you hear from me, please
introduce Arne and pass it off to him. We engaged them to do an independent study, and so are happy to let
them present independently.

Cheers,
Birgit

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Wednesday, July 6, 2022 3:24 PM
To: Chad Madron <CMadron@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Birgit,

One more quick question. I just want to confirm the plan for the morning. My understanding is that it is Bonneville's
preference that I just introduce Arne for the topic and him just diving right in, rather than first handing it off to someone
at Bonneville to introduce him. I just want to make sure that I pass it to the right person.

Thanks!
Jennifer

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Wednesday, July 6, 2022 2:39 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Jennifer Light <JLight@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Cool, no worries! I just hadn't heard from him at all so I was worried he was perhaps not seeing my traffic. I appreciate
you confirming. Even slides by 8am is ok if that is what needs to happen!

From: Koehler,Birgit G (BPA) - P6-5 <bgkoehler@bpa.gov>

Sent: Wednesday, July 6, 2022 2:34 PM
To: Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Chad,

Sorry for the delay. Yes, the slides are still being reviewed. I will do my utmost to make sure you get them in
plenty of time for the meeting.

Birgit

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Wednesday, July 6, 2022 2:32 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: [ EXTERNAL] FW: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Birgit,
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I haven't heard at all from Arne. Are you all still in edit mode on slides and such?

From: Chad Madron
Sent: Wednesday, July 6, 2022 10:10 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (rjegerdahl@bpa.gov) <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; bgkoehler@bpa.gov
Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <JUght@NWCouncil.org>;

Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Good morning Arne and BPA folks,

Just a reminder that it is our preference for you to send slides shown tomorrow morning to me ahead of time - then I

use our computer to present them, but give you "keyboard and mouse control" so you can advance them using your
equipment. This makes it so you don't have to worry about presenting from your machine. If you are very comfortable
presenting from your computer directly we can accommodate that, we just find we have more consistent results if we
do it the other way as different folks have differing levels of comfort with different webinar technologies.

Thanks!

(b)(6)

From: Chad Madron
Sent: Monday, June 27, 2022 10:48 AM
To: Ryan J (BPA) - PGPR-5 Egerdahl - BPA (riegerdahl@bpa.gov) <riegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com)
<arne@ethree.com >; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Jennifer Light - Northwest Power and Conservation Council (JLight@NWCouncil.org) <JUght@NWCouncil.org>;

Kendra Coles (kcoles@nwcouncil.org) <kcoles@nwcouncil.org>

Subject: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Ryan, Eve, and Arne,

I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.

Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.

For July 7— I will make sure you three all have calendar invites and panelist email/invites for the webinar.

Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.

You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Thursday, June 9, 2022 10:26 AM
To: Diffely,Robert J (BPA) - PGPL-5; Egerdahl,Ryan J (BPA) - PGPR- 5

Subject: FW: Proposed Public roll out of E3

FYI, related to my earlier email

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 9, 2022 9:08 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Baskerville,Sonya L

(BPA) - AIN-WASH <slbaskerville@bpa.gov>

Cc: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Cook,Joel D

(BPA) - K-7 <jdcook@bpa.gov>; Sweet,Jason C (BPA) - EW -4 <jcsweet@bpa.gov>; Scruggs,Joel L (BPA) - DK-7

<jIscruggs@bpa.gov>; Leady Jr,William J (BPA) - PG-5 <wjleady@bpa.gov>; Cooper,Suzanne B (BPA) - P -6

<sbcooper@bpa.gov>

Subject: Proposed Public roll out of E3

All — discussion this morning — we are proposing to offer a presentation of the E3 study to the Northwest Power and
Conservation Council - Power Committee. This would be our public release plan. The next scheduled meeting is July (2nd

week) — though we could offer a special meeting if they want it earlier. This closes the loop on release to the public in a

specific forum plus honors our commitment to the council to share this study. We could inform CEO that this is the release
plan and they can offer that info to those wishing for the results. This is just a proposal and we welcome feedback. Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES

I E-4
BONNEVILLE POWER ADMINISTRATION
boa.qov

I P 503-230-3076 I C b6
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From:
Sent:
To:

Subject:

Baskerville,Sonya L (BPA) - AIN -WASH

Wednesday, July 13, 2022 12:15 PM

Zelinsky,Benjamin D (BPA) - E-4; Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) -

PG-5; Leary,Jill C (BPA) - LN-7; Godwin,Mary E (BPA) - LN-7

FW: Potential response to PPC letter (DRAFT)

Hey there. I thought we already had talking points for the E3 study that we had worked with DOE?

Sonya Baskerville
BPA National Relations
(b)(6)

From: Scruggs,Joel L (BPA) - DK-7 <Ilscruggs@bpa.gov>

Sent: Wednesday, July 13, 2022 2:57 PM
To: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Cook,Joel D (BPA) - K-7 <jdcook@bpa.gov>; Armentrout,Scott G

(BPA) - E-4 <sgarmentrout@Ippa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; James,Daniel M (BPA) - D-7

<dmjames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5

<ea ja mes@ bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov> ; Johnson,G Douglas (BPA) - DK- 7 <gdjohnson@bpa.gov>

Subject: Potential response to PPC letter (DRAFT)

PPC's claims of interference by CEO will draw some interest and we will likely get calls from Clearing Up and potentially
others. While I don't think we should address those claims head on, it's an opportunity to emphasize key takeaways
from the E3 study since those findings are being overshadowed. We can also put some focus on the clean energy aspect.
Here are some draft statements to consider. If we're comfortable providing a response, it might be safer to have it
attributed to me or Maryam.

Please review these draft statements and provide your feedback.

"E3's study elevates our understanding of the complexities and costs involved in exploring replacement resources to the
Lower Snake River dams. Given that Bonneville's utility customers and Northwest electric ratepayers would bear these
costs through significantly higher rates, it's critical that the latest analysis of power supply options, projected costs and
impacts are available and fairly presented alongside other information."

"We respect and appreciate the commitment of so many groups and leaders in this regional dialogue about long-term
strategies that prioritize the protection and enhancement of salmon and steelhead. Ultimately, the region as a whole
must continue to advance collaborative solutions while also preserving critical and essential services and purposes that
the Northwest public, economy and society rely on."

"The demand for low-cost, dependable, clean energy is only increasing. From a practical standpoint, there simply aren't
any realistic replacement options available today or in the foreseeable future that wouldn't increase carbon dioxide
emissions, raise electricity bills for millions of Northwest residents and make our power grid less reliable. These are
compelling impacts that federal officials and the entire should not ignore."

Joel Scruggs (He/Him)
Director of Communications I Communications (DK)
BONNEVILLE POWER ADMINISTRATION
12pa.gov I P 503-230-5511

I C b (6i
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From: Armentrout,Scott G (BPA) - E -4
Sent: Tuesday, May 31, 2022 10:57 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4; Koehler,Birgit G (BPA) - PG-5; James,Eve A L

(BPA) - PG-5; Zelinsky,Benjamin D (BPA) - E -4
Subject: FW: Transmission considerations for E3 study

fyi

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.qov

I
P 503-230-3076

I e(b)(6)

From: Cook,Joel D (BPA) - K-7 <jdcook@bpa.gov>

Sent: Tuesday, May 31, 2022 10:24 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Shaheen,Richard L (BPA) - T-DITT-2 <rIshaheen@bpa.gov>

Subject: Transmission considerations for E3 study

Scott,
I think we should strongly consider a separate slide on Transmission considerations from the BPA as part of the E3

presentation.

27693772(01).pdf



From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Wednesday, May 25, 2022 8:20 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Subject: FW: suggestions to make E3 study less technical for lay audience 5 24.pptx

Howdy. Let me know how I can help with this — for version control, I feel like you guys still own the master.

I think you guys are doing a great job of addressing Scott's (really good) input, and I'm here to help in any way I can.

From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Wednesday, May 25, 2022 8:18 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Leary,Jill C

(BPA) - LN-7 <jcleary@bpa.gov>

Subject: RE: suggestions to make E3 study less technical for lay audience 5 24.pptx

I think the point is that while we are removing resources from the grid, load is increasing (replacing carbon emitting
things with electric things) so the problem is exacerbated. I'll work with Birgit and Eve on this. They own the master and
have sent it to E3, so I'll coordinate with them.

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Wednesday, May 25, 2022 8:08 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Leary,Jill C

(BPA) - LN-7 <jcleary@bpa.gov>

Subject: RE: suggestions to make E3 study less technical for lay audience 5 24.pptx
Importance: High

Katie, here is another example I find confusing on our messaging:

This is on the conclusion and summary slide. To me this is a filler and not a fact about replacing the services of the LSRDs

(so interesting but more a comment than a conclusion). Example the next two bullets:

1
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To me, the conclusions of these two bullets are key — yet they also lack detail. Add in parens after substantial cost THE

substantial number. Define unprecedented rate as flagged in the parens. Make this real stuff Finally on a conclusion
slide I would be looking for something as an outsider that bottom lined what it would take, i.e,

$$ XXX Billion would be needed up front
$$ XX Billion more per year for so many years
Years to construct replacement transmission
ETC

SCOTT G ARM ENTROUT

Executive Vice President, Environment, Fish & Wildlife, SES I E-4
BONNEVILLE POWER ADMINISTRATION
bpa.qov

I
P 503-230-3076

I
C (b)(6)

EICD0CED et

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, May 24, 2022 4:52 PM
To: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>; Armentrout,Scott G (BPA) - E-4
<sgarmentrout@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: suggestions to make E3 study less technical for lay audience 5 24.pptx

FYI- here's the version Birgit and I are sending to E3. Doug Johnson in communications who works on most of the LSN

dam public reports we send out was also interested in helping with the narrative so I sent along to him as well. We'll see

what they send back.

Thanks,
Eve

From: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Sent: Tuesday, May 24, 2022 2:26 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: suggestions to make E3 study less technical for lay audience 5 24.pptx

10-4. Nice work!

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Tuesday, May 24, 2022 2:25 PM
To: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>; Armentrout,Scott G (BPA) - E-4
<sgarmentrout@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: suggestions to make E3 study less technical for lay audience 5 24.pptx

Birgit and I are coordinating a few more edits so we'll keep the pen for now. Thanks for your help Katie!

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Tuesday, May 24, 2022 2:24 PM

2
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To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: suggestions to make E3 study less technical for lay audience 5 24.pptx

Wow, that looks great. Do you want me to clean it up or are you good to go?

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Tuesday, May 24, 2022 1:00 PM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4
<kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: suggestions to make E3 study less technical for lay audience 5 24.pptx

Here's a pass at simplifying a little and pulling information up front. With the slide I put in the front not sure if we need
the NWEC study slide- maybe put that in the appendix? Not sure E3's thoughts of addressing NWEC directly in their
independent study slide deck and if not we should think about what a BPA response to the NWEC study might be.

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Tuesday, May 24, 2022 11:32 AM
To: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov> ;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: suggestions to make E3 study less technical for lay audience 5 24.pptx

The way I am thinking about it is what question did we try to answer here. How much does it cost to fully replace all the
services provided by the LSRDs? That should be up front. Then — here are the services we are talking about. Then — here
is what they would cost to replace. The rest of the info is how we got to that number. Scott

SCOTT G ARM ENTROUT

Executive Vice President, Environment, Fish & Wildlife, SES I E-4
BONNEVILLE POWER ADMINISTRATION
bpa.clov

I
P 503-230-3076

I
C (o)(6)

t)

aFrom:Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Sent: Tuesday, May 24, 2022 11:29 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov> ;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: suggestions to make E3 study less technical for lay audience 5 24.pptx

Should we keep the very high level summary and call it "key takaways" and have a separate "executive
summary" slide with more details?

On May 24, 2022 11:12 AM, "Armentrout,Scott G (BPA) - E-4" <sgarmentrout@bpa.gov> wrote:
There is an awful lot of background info in here. The executive summary stuff is way too general. A couple thoughts —

highlight the services we are talking about — power generation, reserves, ancillary services, black start capability, reg up,
reg down etc. How much do these dams have and how much is it going to cost to replace them? Bottom line upfront.
We don't want the viewer to have to extract anything — straight up. Anyway, I know this is difficult — however we need
to work on it more. Scott
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SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES

I E-4
BONNEVILLE POWER ADMINISTRATION

boa.00v I P 503-230-3076 I C b 6)

II CM 0 El 0 I
From: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Sent: Tuesday, May 24, 2022 9:59 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: suggestions to make E3 study less technical for lay audience 5 24.pptx
Importance: High

Scott — this is FYI only. Eve and Birgit will likely have edits so this is still draft. However, I do welcome your comments at
any point in the process.

Eve and Birgit — Here's my first take on this. I'm available to continue working with you, but I need to be offline for a few
hours over lunchtime for a personal errand. I will, however, have my BPA phone and will take calls and I'll be back at my
post this afternoon.

Katie Pruder Scruggs
Environmental Communication Specialist
Bonneville Power Administration
503 -230-3111

b6

4
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From: James,Eve A L (BPA) - PG- 5

Sent: Wednesday, May 25, 2022 11:12 AM
To: Wiser, Ryan (CONTR); Capanna, Steve
Cc: Koehler,Birgit G (BPA) - PG-5

Subject: Fast action request for information
Attachments: InfoNeededforSlides.pptx

Importance: High

Deliberative; FOIA exempt

Attached are some very rough draft slides that we are preparing for CEQ and other briefings. Most of the information
will come from E3 but there may be some transmission grid pieces that you will be able to provide. The green boxes are
where we were thinking DOE might have expertise in this area.

Thanks,
Eve James

1
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From: Armentrout,Scott G (BPA) - E -4
Sent: Tuesday, July 12, 2022 7:25 AM
To: Scruggs,Joel L (BPA) - DK-7; Baskerville,Sonya L (BPA) - AIN -WASH; Hairston,John L

(BPA) - A-7; Koehler,Birgit G (BPA) - PG-5; Zelinsky,Benjamin D (BPA) - E -4; Leary,Jill C

(BPA) - LN-7; Godwin,Mary E (BPA) - LN-7, Habibi,Maryam A (BPA) - DKP-7

Subject: From the CEQ website

Federal Agencies Announce Two New Analyses to Help Inform Restoration of Columbia River Basin Salmon and Long-

Term Energy Planning in the Pacific Northwest
I The White House

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES

I E-4

BONNEVILLE POWER ADMINISTRATION
tocia.gov

I P 503-230-3076 I C

CM 0

1
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What it would take to replace the output of breaching the four lower Snake River dams

What are we losing?
• 3483 MW of nameplate capacity
• Peaking capability of more than 2,000 MW to avoid power shortages during cold weather events

How much would it cost to replace benefits cif the hat tr Inwer Snake River dams?
• Upfront costs: up to $XXX E3 would need to fill in these numbers, first number is construction, second is O&M and

• Total cost per year after that: $XX: fuel? Use S1

• These costs could quadruple with aggressive carbon reduction policies absent commercially available technology
breakthroughs

• Rate impacts to Public Power Customers
• Could increase public power costs by up to 65%
• Could raise residential electricity costs by up to $850 per year

• How long would it take On renlare the services from breaching the fniir Insur
• xxx years E3 wouki need to 18 in these numbers, including transmission

DOE- could you intimate transmission timeline?
Lower Granite 930

Little Goose 930

Lower Monumental 930

Ice Harbor 693

Total • 3,483

1
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What it would take to replace the output of breaching the four lower Snake River dams

• What are the services we need to replace, and what is the cost of each?
• Energy:
• Instantaneous and sustained capacity: These costs are included in model results XX MW XX$ from
• Reserve carrying capacity: previous slide

• Fast ramping:

Transmission grid reliability services:
• Voltage and reactive power XXX PAW for SXXX
• Frequency and Inenial response: XX< MW for MOM
• Meagan Moab la, )00( MW lot $XXX Can DOE provide cost estimate for thIsiThis Is example text so feel free tondos
• shomorroa anc Grounding Contribution :MIX MW for 5836 out MW or $ and give order of magnitude if the costs won't move the needle
• vo/ase and Fteouency Excursion Witle.th,ougla
• Participation in Remedial Action Schemes: xxx got, for $aga

Plant
J.rnnpItn Co pacity
WM'

Lower Granite 930

Little Goose 930

Lower Monumental 930

Ice Harbor 693

Total v 3,483

2
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Thursday, May 26, 2022 6:38 AM
To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5

Subject: Input from Scott

Importance: High

Input from Scott —
I have a noon deadline for something I'm working on with Ben Zelinsky, so I have to multi task, but I'll

be available to talk. Can you guys try to track his request down?

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, May 26, 2022 6:35 AM
To: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Subject: RE: lay-person ppt
Importance: High

I like the first slide. The area that talks about cost per year — is it bounded, i.e. forever or for a certain amount of years?
Starting and ending when? I wonder what the fuel limited capacity is? Surely there is number produced in the data —

maybe we can find that number and just use the factual number? So if it EVER produced 3000 or more megawatts, we
just say it has generated UP TO XXXX MW with the nameplate capacity of Scott

SCOTT G ARM ENTROUT

Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMI
bpa.qov

I
P 503-230-3076

I
C (b)(6)

a

From: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Sent: Wednesday, May 25, 2022 4:21 PM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: FW: lay-person ppt

Hi Scott,
This is an iterative process -- here is where we are now. Eve has sent this to E3 so they can start tracking down some of
the requests. We will find out on Thursday if we need this by Friday, and we are doing our best to stay on top of it.

Let me know if this is more of what you are looking for. I have a personal commitment for this evening that I can't get
out of, but I'm available first thing in the morning to discuss. I can be available very early.

Katie Pruder Scruggs
Environmental Communication Specialist
Bonneville Power Administration
503 -230-3111

(b)(6)

1
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From: Hairston,John L (BPA) - A-7
Sent: Monday, July 18, 2022 8:05 AM
To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5; Armentrout,Scott G (BPA) -

E -4
Cc: Zelinsky,Benjamin D (BPA) - E-4; Godwin,Mary E (BPA) - LN-7; Leary,Jill C (BPA) - LN-7
Subject: Interagency briefing on E3 study and salmon report

Thanks Scott,

I am heading to Hood River for customer meeting and will likely miss this meeting. I think it is best to let E3
handle the discussion and we weigh in on an as needed basis. You are on point in my absence.

Thanks
John

On Jul 18, 2022 6:33 AM, "Armentrout,Scott G (BPA) - E-4" <sgarmentroutgbpa.gov> wrote:
I was not asked about this but it appears to be scheduled. I would prefer E3 do the talking on the study if possible — but
since it is today I have no idea what was planned or expected. Scott
SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.gov I

P 503-230-3076
I
C (b)(6)
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Wednesday, May 25, 2022 10:07 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Subject: LayPersonPPT 5 25.pptx
Attachments: LayPersonPPT 5 25.pptx

1
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From: Godwin,Mary E (BPA) - LN-7

Sent: Friday, June 17, 2022 4:39 PM
To: Koehler,Birgit G (BPA) - PG-5; Pruder Scruggs,Kathryn M (BPA) - E -4; James,Eve A L

(BPA) - PG-5; Armentrout,Scott G (BPA) - E -4
Cc: Cooper,Suzanne B (BPA) - P -6; Leady Jr,William J (BPA) - PG-5; Zelinsky,Benjamin D

(BPA) - E -4
Subject: Next steps on BPA deck

Just wanted let you all know that DOE shared the E3 PowerPoint with CEQ. I thought the additional points
were helpful so I shared those as well.
Thanks,
Mary

On Jun 17, 2022 7:01 AM, "Armentrout,Scott G (BPA) - E-4" <sgarmentrout@bpa.gov> wrote:
Good morning. Sounds like Eve is going to get final deck from E3 and we will lock down their presentation to council
soon. My feeling is we could revamp our "response deck" into more of key talking points and maybe some supporting
info (that supports their conclusions like the cold snap graphs). Anyway, our new deadline is prior to the public
appearance of the deck. Katie is back and can assist. I really appreciate what you guys did for the deck to make it
successful yesterday! Scott
SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.gov I

P 503-230-3076
I
C 6

MOO 0
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Title slide

1>Alser,my. gOle 10s4 ...
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What it would take to replace the output of removing the four lower Snake River dams

• What are we replacing?
• 3483 MW of nameplate capacity

• How much would it cost to replace 3,483 of nameplate capacity?
• Total cost per year: $)0(X
• Upfront costs after that: $XXX

How long would it take to replace the 3,483 of lost capacity from removing the four lower Snake River dams?
XXX years

What are the services we need to replace, and what is the cost of each?
• Energy: XXX MW for $XXX
• Instantaneous and sustained capacity : XXX MW for $XXX
• Reserve carrying capacity: XXX MW for SXXX
• Fast ramping: XXX MW for $XXX
• Voltage and reactive power: XXX MW for SXXX
• frequency and Inertial response: XXX MW for SXXX
• Biackstart capability: XXX MW for $XXX
• Short -Circuit and Grounding Contribution: XXX MW for SXXX
• Voltage and Frequency Excursion Ride-Through: XXX VW for $XXX
• Participation in Remedial Action Schemes: XXX MW for $XXX

Plant
Nameplate Capacity
tM1V).

Lower Granite

Little Goose

Lower Monumental

Ice Harbor

930

930

930

693

Total • 3,483

2
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How much does it cost to replace
Lower Snake River Dam capabilities?

• Replacing the carbon -free energy, capacity, and operational
benefits of the dams requires investment in new resources at
increased total system costs

• Costs range between over $400 million to nearly $2 billion per
year depending on available technologies and carbon
reduction policies

Could tweet. public power coytsby 8% (best cue sten.o w•th emerglbs tech) to
65%

Ccvld robe residential elect...eny bbYtY by $100 -850 dtt ye.

• The above cost estimates do not include replacement of all
essential transmission reliability services such as voltage,
reactive power, inertia, black start, etc...

• New replacement resources and transmission take a long time
to develop... E3 please rephrase or add any timeline info

SO .15•1,7141.renta
SI 1005.....50 Sales

S.• t005k SM.

SW Cx.,, New/ Ss.

5,

iveLlAtr

E3 would need to take
+, out scenarios not used

in public deck for this
table
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Lower Snake River Dam capabilities

• Lower Snake River Dams are —10% of the
Northwest hydro capacity and provide low cost,
reliable, carbon-free energy, and high flexibility

Provide more than 2,000 MW of sustained
peaking capabilities during the winter

• Provide a quarter of Bonneville's current
reserves holding capability which is important
for integrating variable generating resources
such as wind and solar.

• Also provide essential transmission reliability
services such as voltage, reactive power, inertia,
black start, etc...

;03

It°

(3 need to delete "All.
stnce it doesn't

930
include a few other (PA

LW., Game PM," COM

tilde Goose

Lower
Monumental

Im

930 $15.71

930 $1253

693 $15.84

...WI • 6.0.
W.m.

Ce. •

I
••••• •net. •

5, 10

Total . dog.
3.4.13 MW $17/Moo.

33, W•"'

. 23

3.7.*

httoslienvw.twaeovihnemarneolaboutioubicanonsinewsreleases/20210616.or.08.21.1owen
onake..er-dems.provided.cmcial -enerry.ord.s2nevan.wenter.1021.pdf

00:10
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Do we need to explain Capacity, energy, nameplate capacity?

Doug Johnson- thoughts on this for lay readers? Birgit thinks this is needed to ground
reader

Transition to next slide- study that E3 conducted sustained capacity was the most
critical replacement needed from power perspective particularly for multi -day winter

cold weather events

5
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About this study
• E3 conducted an independent analysis of

replacing the power output from the four lower
Snake River dams in the context of Pacific
Northwest resource requirements.

BPA contracted E3 to conduct the study, which
includes independent analysis about the value
of the four lower Snake River dams to the
Northwest energy system, including the cost
and resource requirements for replacement.

• This study takes a regional view of electricity
supplies and uses E3's RESOLVE electricity
planning model to optimize electricity resource
requirements for the Northwest through 2045.

a

6
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What's new in this study compared to CRSO EIS

Updated resource pricing and included emerging technology. The study uses an
optimizer to determine the least-cost replacement resources for the four lower Snake
River dams subject to reliability and policy constraints.

• Reliability example: The E3 modelling considers multiple variables— not just cost. For

example, the modelling considers how much capacity a resource actually has, and then
prioritizes it based on its ability to provide reliable electricity when needed.

• During extended cold -weather periods the wind isn't always blowing and the sun goes down at
night

• Even if those resources are the cheapest, the optimizer doesn't choose them because the capaci
not always available to provide power when needed

Maybe too much info but
was trying to make the
"reliability and policy
constraints" language
understandable to non-resourceplanners

Policy example: E3's modelling considers the effects of regional policy decisions and
legislation to reduce carbon emissions

• Includes aggresslve clean energy laws which remove fossil fuel -based power resources from the grid
all along the west coast (such as retiring coal plants)

• Compounding the situation from removing fossil fuel resources, decarbonizing the region will result
in increased electricity use in transportation and building heating/cooling

7
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Added from technical presentation since thought it added valuab e context

`EP. Policy Landscape: Washington, Oregon, California

WA

OR

CA

Carbon neutral by
2030.100% carbon
free electrioty by

2045

Cnergy Standard?
1

Coal Prohibition?
1

Cap -and -Trade? New Gas? ntlon?
RPS or Clean Economy -Wide

a'Does this mean new Natural
cap-and-nyeet Gas? Best to always be dear misslon

.1 program established reouction omow 1990
V

Eliminate Dy 2025 in 2021. levels and achieve
SCC in utility net zero emissions by

planning 2050

50% BPS by 2040.
100% 0110 emission
reduction by 2040,

relative to 2010 levels

Eliminate by 2030

Climate Protechon
Plan adopted bi DEO
in 2021 :power sector

not ncluded,

60% RPS by 2030. Coal4red eiectnoty
100% dean energy generation already

by 2045 phased out

X
HB 2021 bans
expansion Or

construction of power
plants that burn fossil

fuels

90% 0110 erression
reduction from fossil
fuel usage retetwe to

2022 baseline

X
CPIJC 1RP did not

allow in recent
procurement order

40% GHG ensssion
reduction below 1990

levels by 2030 and
80% by 2050
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Modeling Step 1 is model scenarios without removing the lower
Snake River dams, context of Pacific Northwest resource requirements in light of climate
policies and changing resource mix from decarbonization/electrification

Or maybe add to Key modeling assumptions that

9
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Key Modeling Assumptions

Element S Jy InTacl on Don, Rept., li•nl
heeds

Study Years • 2025 Prough 2045. including hael once forecasts and desiring remmable • storage costs Considers 1005.1e00 needs

• Aggressive OR•WA legistaton reflected. Marano coat retirements • carbon pricing
Clean Energy Policy • TwO Or*cum eaves:ant scenarios considered:
Scenarios 1. 100% dean retail sates (.804I.earbon reduction')

2. Zere-ernimions 1100% carbon reducticeil

Dean energy palley requital
long-term r enlacement of LSR
dims with ONG.free energy

• Two load scenarios.
Load Growth Scenarios 1. Baseline fpor NViineC 8^ Power Mani

2. High electrification load groNth ((o Support economrwlde decarbonization)

Nigher load scenarios increase
the value of LSR dams energy
• Innt capacity

• Modelng enSises rehabilay needs during extreme condinans (el, high loads • low hydro) Relrabery needs reguer
RefibilitY No. Pcrd4..E39Galatures

efad ly lend li
-nitstof rentraalnes. battery gauge. and demand response to replaeement of LSR dams

lEA3k support aratern fehabily him sanatory contributions

• &Gad range of dam replacement teChnokrgy options Considered:
• Baseline technologies: stria, wind. battery • pumped storage. energy efficiency.

C
onside,ration of

demand response, dual fuel natural gas • hydrogen combustion Wants
Einer Tyir g ec, rirologieS • Sensihrittes:

• Emerging technologies
• No New Combustion

Technology available for LSR
dams replacement detemsnes
Cost • feasibility

Distrihuled Energy • Energy efficiency. demand response and customer solar embedded into modeling inputs
replace LSR dams. thoughResource Oplions • AddliOnal energy elksency and demand response can be selected Isra.00st supply ts landed

Demand see MI ce cart help

• A 100,ritanremo see. rinel ann.eniieraint OreirMOMPWA MOM Mt, Wien .0 t<M> WiNIS4V.rneel000ca 10 HIM *mai. maim owe,
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Two clean energy scenarios—with different electrirthr !Ica 3CCI imintinng
Maybe call Load Growth "increased

and emerging technology availability electricity use or demand'

+ Scenario 1: 100% Clean
Retail Sales (S1)

• 100% of retail sales met with
clean energy by 2045. -8.5%

carbon reduction

• Business.as.usual load growth

• Can be achieved using existing
mature technologies

+ Scenario 2: Deep
Decarbonization

• Zero carbon ernrSSiOns reMaen
in 2045 ,oniatrr.

Change text to 'Electricity use
increases to decrease carbon
emissions from other sectors of
the economy such as

transportation and buildings'. or
something like that. "Economy.
wde carbon abatement" seems
too wonky

Enelgy. Environmental Economia

grOWth

it -wide
Orion

are hey

boa-

Electric Load Growth and Carbon Emissions
• 10. Doan 0.011 Sales • C•e• Detarberilta oon

Annual EnefilIGWN Peak Demand NW) Garber, Emissions (MAT COO)

xso

200

150

Ice

Today 2045 relay 2045

3S

30
11St.

SS ea.cldc14c1

IhISIO scale? Loc4s less than 8514 .ecuc...on
IS

20

0

I990 0045

Emerging Technologies Considered

teg

1,srcrlusr, SI
S71, SJc
Prep.ol, ISrovOnsoo

,III.I.P•I 0.1sstoonlv
For table use Natural Gas with carbon capture if that

.9'*00•0 ElUent.0.11.

...was bet las • hollow- 4.0.4.011 IS what it means so not confused with other gases
*odor r"..P.' (hydrogen)
SI.IIMInalklaIreXlerS1 ..1, shale
4...,Caso.C.01,11•40.21 r Also add check mark to green cells and X to red cells
Image $4550900

Ofhlwre *Ina for color challenged folks

• oad t•sed 011,02111WP,-C1.0.11.1. Skrial assumedpe....slonsat PSI

Sie9no.I5409 (IFS.1 ;as ! Ilvaicam 54Tr5*nOfliS%fOfl000.OSCOsirn 4
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All scenarios show large levels of new resource additions for the region
due to fossil -fuel plant retirements and increased electric demand
(keeping lower Snake River dams)

2035 Resource Additions

10

P00,11.7 0041•001.010)

2045 Resource Additions

lb
kal0caeo...10

0ens0
SO

00010,00190 • 0.0 0+00 0 001.0 se.
100

000.00, • 100
010.000

no10100010,0,100410 nena•
0000000 0.n•

' 100001 0-00ese •0100000
0.0,1 00. 0010,0.00100.1

OM I IM1
II

110

• fra/0. Ftk nOr

• Oen. ••030.....

• 1,00•010000 500.00.

•0.01rn Us.
Caitecter

SOW

voId 101100001

• Wind 000000

P.M 0 SUR

•G•011•0010

•10... 0000

D00.10•110.0 • 0,4111,6

110000 40511100011.11000110

10.'00 1•0000/0
1000000 0..p1.1.0,00000.

10,00.00:
0010 :000000 Oep •1 0•••Or od•

1.000 0
.0.00 Note the change in scale for the last

100 00000 1100•1011rm 1011~ 0
00.00

.0.000.1
100100
00000

0•0ene
0000001010

101•04000
,0100.0.1

NOM. scenario —the requirement almost00.0.0111
0000,00.00.0
0000. 01401001

1,00 .0000,1100, • ,00.010 00000.10
00•00,000 0000•001r .000 doubles. ico PSM(-E25

10000010100.1... •••00 If0.0.01000 t0.• 1000, Ln MIS

•1•11 • Ore 0, 0, 1.11, 0,
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Even before we consider taking out the four lower Snake River dams...

• Regional policy requirements and legislation to reduce
emissions is removing resources fossil fuel resources from
the grid. This is happening now.

• Consequently, with retiring coal and gas plants, the region
is already facing resource adequacy issues.

Placeholder for
graphic showing
coal retirements

13
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Replacing the lower Snake River dam capabilities
• RESOLVE model determines replacement needs and cost by optimizing regional

requirements with the dams, and then again without the dams

The model does not consider essential reliability services for the transmission
grid, such as voltage, reactive power, inertia, black start, etc.

The RESOLVE model shows that, without the four lower Snake River dams, the
region will experience increased costs and increased requirement for resources.

Electric Grid Benefit = EC=
GHG -free Energy Output (MWhl 2n, RESC1V6 I" RIIZOLVI
0116 - free energy chsplaces the costs
and carbon emissions of NW coal •

Run Run

gas generattan or imported power
Lowno Snake
Meer Darns

Loot, Snob,
River Dann

Reliable Capacity (MW)
LSR Oarn

Fart capacity contnimans towards
resource adequacy

$ ZO": $ Cool — Replacement
Cost

Flexibility and Operating
Reserves (MW)

/114.1
I.SR Cam= Replacement

Sub-hourly ancillary service provision RRSOVCR Res...nee Resoirces
and renewable integration benefits A(101.415 ACMbOn

.0.000

$0,000

K.:00

30.003

20 000

111111
e envmused Caexay kakeT

• V...0

•

•1".

•nn R•an

••1114

••••••,,,e,

LSR Dams are
removed in 2032

(a sensitivity
considered 2024

removal)
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Scenario 1: 100% clean retail sales to replace lower Snake River dams

raorneville's
rates are structured to sell in long-term contracts the amount of electricity produced from a low

water year since that can be assured. In average or high water conditions the system has additional power that
Bonneville sells (often displacing fossil-fuel generators) to keep customer rates affordable.

+ Capacity replaced with dual fuel natu Bktpoint changes:
-capacity replaced with L SW of dual fuet natural ps • hydrogen turbines and X GU/ wind

+ Energy replaced by wind and net imp .Wind and imports provide the most energy but the gas plant is needed for meeting winter cold weather
esents to avoid POWIK shortages
13 add Nate about Greenhouse gas emissions please

M:= IM
2046 Comity
(GM

MI6
(Annual GIVP

IMO

2043 Coot Ineraews
.600)

fume

fop

1.0“

saw

• MT.
Ln•NOIMM, SIN

3•26

EANI

•••••••.o.
MN t. Ora= **-^"-.•

••••*. 17: I Pas•••••
•11,1. N.

tMeal
SIN

MFMNesk n....0.*Intir

St*

44.4 Mrs
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Scenario 2: deep carbonization/electrification (baseline technologies)
to replace lower Snake River dams (does not eliminate all carbon
emissions)

Bullet point changes.
.Thls “enurio includes nksdsic WC Incleases fix hanspottathur and ether sectors, however. nsturalgas is
55.1 permitted aging high demand periods

+ Capacity replaced wi 4tydrogen generation is a key feature in this scenario audit assumed to be available. though it is not
storage commercially available today

•This scenario would cost $860 million dollars pervert note high hydrogen lad cogs
+ Energy replaced '" (the text inods too small and wanted to highlight these pants in the larger bullets)

204 Cratcay
001

(woo, lab
OW.

2045 ...an
OPP

PSC*

Pruppp,

:041 0061.0.01144.
11.01.11

WOO

MENIZI
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Comparing the scenarios: replacing four Lower Snake River dams'
capacity

+ Capacity replacement for additional scenarios and years Is shown b no, tobottoto: soot.on,„ does not
Scenario 1(100% Clean Retail Sales. 2024 LSR Darn removal) smear to SC1 eliminate carbon emissions, and
hydrogen turbine replacement or 2025 scenario 2b still has natural gas and

depends on emerging tedmoksgies
• Scenario 2b (Deep Decarbonization. Emerging Technologies) 'man module that meno, ye, con..me,ciaw Dees

ind
energy. instead of additional vald power

not call Ic oodles n's * bookend - d we
• Scenario 2e (Deep Decarbonization, No New Combustion). very high rept*. want logos rid or carbon and don't haw Ere to

replace LSR dam trim capacoy and zero-carton energy output new technology this is what it looks like)
Don't have a guarantee techsclogy will
be thereby 2035

Replacarrant
ecerfaaos
lam
t4

nt

12

10

6

2

2,2

are L- •:: to
irtv..Ce

1.3110.ws waora
1.6,•tiran
141.111.

IAN...v.

66

2”5

•Avolo4.64ui

Mu

• ••••,.0110

.• ow.... • ...awl
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The cost of replacing power
• Replacing the greenhouse gas -free energy, capacity, and operational benefits of the dams requires investment

in new resources at increased total system costs
• Cost differences between scenarios driven by 2045 greenhouse gas=-526rgy replacement and the availability of

-clean (jrm' emerging technologies
• Costs are expected to fall on Bonneville Power Administration's public power customers

• could increase public power costs by 8% (best case scenario with emerging tech) to 65%
• Could raise residential electricity costs by —5100 —850 per year

Taal Costs

7022
Ihroseen Vaty•
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Land use considerations

• Replacing the lost power with new resources would
require roughly X acres (about X square miles) of land.

PSM(-E36
• Such a large build out of capacity would likely result in

additional, but currently unknown impacts to natural
and cultural resources, which may include vegetation,
wildlife habitat, archeological resources, and traditional
cultural properties (such as sites or land features that are
important to tribes). YOM
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Conclusion and summary
• The study considers two important factors in replacing power from the four lower Snake River dams:

• Power must provide firm capacity (reliable energy that is available at all times) to avoid power shortages
• Power must be free of greenhouse gasses to meet regional carbon policies

• Policies and laws to decarbonize the region will increase electricity use (electric cars, replacing gas
appliances, etc.)

• Acquiring replacement resources could require building new renewable resources at an unprecedented
rate.

• This would also require building transmission to bring the power from new resources to utilities (E3 one of your
slides had current resource build rate for NW- maybe add that here?)

• Replacing the dams comes at a substantial cost for new resource replacement
• This would have a meaningful impact on the rates of Bonneville Power Administration's public power customers.

• The availability of emerging technology is a factor in achieving replacement recourses that are free of
greenhouse gasses and the pace of development is highly uncertain.

20
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•

• Loss of the four lower Snake River dams, or reductions in
their flexibility, while there are still fossil fuel generators on
the grid will increase the timeframe and costs associated
with shifting to a carbon - free electricity sector.

We life highlighung this point as, closing statement but
!owe it to €3 to woid or <Wick swle.wise how to incorporptp
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From: Zelinsky,Benjamin D (BPA) - E-4
Sent: Thursday, June 9, 2022 3:42 PM
To: Pruder Scruggs,Kathryn M (BPA) - E-4; Koehler,Birgit G (BPA) - PG-5; James,Eve A L

(BPA) - PG- 5

Subject: RE: BPA E3 results takeaways slides

Thanks Katie.

Good reminder Birgit. I know we don't want to have a light touch on the E3 slides so am fine not including my comment,
especially if they already fully describe that scenario and it's scenarios up front already. Will defer to you and Eve.

Ben

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Thursday, June 9, 2022 3:38 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov> ;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: BPA E3 results takeaways slides

• I added a blue box to the slide and used Ben's words.
• I "chose" one of the map slides and deleted the other.
• I made a few small formatting nits.

This looks great! Good job landing it. CD

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 9, 2022 3:22 PM
To: Zelinsky,Benjamin D (BPA) - E -4 <bdzelinskv@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Pruder
Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: BPA E3 results takeaways slides

Deliberative Process Privilege; FOIA-exempt.
I think we are suggesting it to E3 for their deck, but I didn't see it in ours, which now might be presented
separately

From: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>

Sent: Thursday, June 9, 2022 3:15 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Pruder
Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: BPA E3 results takeaways slides

Deliberative Process Privilege; FOIA-exempt.

1
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In keeping with our strategy of non -defensive objectivity, could we just in a matter of fact manner point out that the
emerging technology scenario by definition relies on technologies that do not exist yet a scale and that the timing and
availapility of those tecnnologies in the future is uncertain.

Or something like that — pretty sure you had a good bullet on that somewhere already.

From: Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov >

Sent: Thursday, June 9, 2022 2:34 PM

To: James,Eve A L (BPA) - PG - 5 <eajames@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov> ; Pruder
Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: BPA E3 results takeaways slides

Deliberative Process Privilege; FOIA -exempt.

I'm tempted to add a box on slide 4 that highlights our concern with the emerging technology. Seems

especially important if we are putting the higher -cost, Joel -preferred one second. What do you all think?
Keep? Reword?

Et ON NE V - - E P C E R ADMINIS T N A 7:0N

While it is conceivable to replace power benefits of the lower Snake
River dams, it is expensive, lengthy and complex.
- Expensive

— $430 million to $480 million per year for public power total without economy•wide decarbonization
policies and with maturation of emerging technology, or up to $2.000 milion to $3.200 million per
year without maturation of emerging technology (al assuming paid for with debt financing)

— $100 per year per household without economy-wide decarbonization policies and with maturation
of emerging technology or up to 5.850 per year for each public power household

— 2 million households affected
Potential environmental justice issue — lower income households would be diSprOporIlOnally
affected by increased costs because a larger portion of their income goes to the electric bill.

• Lengthy
— 15 to 30 years total for replacement resources — it is unknown where replacement resources will

be located and how much transmission infrastructure would be needed.
• Practically likely 5 to 10 years for Congressional approval additional federal agency environmental

compliance and Congressional appropriations
Roughty 5 years to replace the capacrty resources
Reakstically 15 to 20 years to build transmasion Mach ncludes providng compkance with the
National Environmental Policy Act, siting, permits etc , rf no khgahon on siting

• Complex
— Policy requirements to reduce emissions are removing fossil fuel resources from the grid.

Breaching the four lower Snake River dams significantly adds to the deficit of resources in the
region.

Timeline and
commercial
viability at
emerging
technologies is
uncertain

Acquiring
replacement
resources could
require building
new renewable
resources at an
unprecedented
rate.

Ce Z.C.0 E$e^rz!

From: James,Eve A L (BPA) - PG -5 <ealames@bpa.gov>

Sent: Thursday, June 9, 2022 2:17 PM
To: Koehler,Birgit G (BPA) - PG -S <bgkoehler@bpa.gov> ; Lelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov> ; Pruder
Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: BPA E3 results takeaways slides

Deliberative, FOIA exempt
Attached is an updated slide deck of the BPA perspective on the E3 study results incorporating DOE feedback. Let me
know if you have additional comments/edits. There is one slide that is duplicated - one version showing Seattle, and one
showing map of LSN reservoirs - let me know which one looks better.
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Thanks,
Eve
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, May 31, 2022 5:15 PM
To: James,Eve A L (BPA) - PG- 5; Pruder Scruggs,Kathryn M (BPA) - E -4
Subject: RE: BPA bottom line perspective from the E3 study kps late afternoon.pptx

First cut: slides 1-4 come before E3.

Shorter version of slides 4(again) — 11 at the end.
Slide 10, the big quote we want to end with is not as noticeable in the gray box. I would make the font on the
first two bullets smaller, font on the quote bigger and put it in a frame to stand out

From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, May 31, 2022 5:11 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: BPA bottom line perspective from the E3 study kps late afternoon.pptx

Eve has a good point about the length. I think putting all our messages together first, then whittling down is

the right approach.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, May 31, 2022 5:00 PM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>

Subject: RE: BPA bottom line perspective from the E3 study kps late afternoon.pptx

Thanks Katie - I like these slides but as I was saving off the edits we made to the E3 slide deck I think we need to decrease
the number of slides or split them some for upfront and some for takeaways. It seems weird that the introduction from
BPA would be 2/3 the length of the E3 presentation.

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Tuesday, May 31, 2022 4:14 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: BPA bottom line perspective from the E3 study kps late afternoon.pptx

Deliberative, FOIA Exempt

This version reflects our Tuesday afternoon edits plus a few little organizational suggestions from me.

1
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Wednesday, June 1, 2022 5:18 AM
To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5

Subject: RE: BPA bottom line perspective from the E3 study kps late afternoon.pptx

OK, I can work on that this morning.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, May 31, 2022 5:11 PM
To: James,Eve A L (BPA) - PG -5 <eaiames@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: BPA bottom line perspective from the E3 study kps late afternoon.pptx

Eve has a good point about the length. I think putting all our messages together first, then whittling down is

the right approach.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, May 31, 2022 5:00 PM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: BPA bottom line perspective from the E3 study kps late afternoon.pptx

Thanks Katie -
I like these slides but as I was saving off the edits we made to the E3 slide deck I think we need to decrease

the number of slides or split them some for upfront and some for takeaways. It seems weird that the introduction from
BPA would be 2/3 the length of the E3 presentation.

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Tuesday, May 31, 2022 4:14 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: BPA bottom line perspective from the E3 study kps late afternoon.pptx

Deliberative, FOIA Exempt

This version reflects our Tuesday afternoon edits plus a few little organizational suggestions from me.
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From: Zelinsky,Benjamin D (BPA) - E-4
Sent: Thursday, June 2, 2022 2:03 PM
To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5

Subject: RE: BPA perspective on E3 study

That is all I have too. Sorry Eve.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 2, 2022 12:35 PM
To: James,Eve A L (BPA) - PG -5 <eaiames@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: BPA perspective on E3 study

This is the ODOE study. I haven't seen a copy of the accompanying slides from the governor's office except live
during the presentation

From: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>

Sent: Thursday, June 2, 2022 11:39 AM
To: Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: BPA perspective on E3 study

Deliberative, FOIA Exempt
Hi Ben (or Birgit) -

Do you have a copy of the ODOE analysis referred to in the table? I thought the ODOE compiled information from the
CRSO EIS and NWEC and didn't have their own analysis but I can't find a copy of the slide deck.

Thanks,
Eve

From: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Sent: Thursday, June 2, 2022 11:25 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bga.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bga.gov>

Subject: RE: BPA perspective on E3 study

Deliberative, FOIA Exempt

Thanks for sharing this and it looks good overall. Attached are a few edits in green to consider. I also added a new slide
for consideration that tries to compare and contrast the various competing studies in a single table. Even if we just use

that table for ourselves, Scott and I were hoping we could create something like it for Bonneville leadership at a

minimum.

Ben

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 2, 2022 9:33 AM
1
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To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>

Subject: RE: BPA perspective on E3 study

Thanks — Ben and I were talking this morning. He probably will be contacting you to discuss how we want to describe
this contextually with all the other studies. I.e. this is where the E3 study fits in to the NWEC, ODEQ, etc stuff out there. I

will take a look at this Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.qov

I
P 503-230-3076

I
C (b)(6)

Cal 0 MD a

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Thursday, June 2, 2022 8:04 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: BPA perspective on E3 study

Deliberative, FOIA Exempt
Good Morning Scott-

Attached is a slide deck that has BPA's perspective on the E3 study- a big thanks to Katie and Birgit for all the great work!
I am thinking these slides would go after E3's for takeaway messaging. There are a few places you will see red
parentheticals where we are waiting for some feedback from others before finalizing but want to get a sense from you if
we are on the right track since we need to try and get the materials to DOE tomorrow. Let us know if you have any

edits/comments.

Thanks,
Eve
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From: James,Eve A L (BPA) - PG- 5

Sent: Thursday, June 2, 2022 1:40 PM
To: Koehler,Birgit G (BPA) - PG-5; Zelinsky,Benjamin D (BPA) - E -4
Subject: RE: BPA perspective on E3 study

Deliberative, FOIA Exempt

Thanks Birgit- that was the one I was looking at that just pulled the results from NWEC and CRSO EIS- no new analysis or
information on resource replacement (though they did confirm our concerns that decarbonization is very hard without
them) so I'll take that one off the grid.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 2, 2022 12:35 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: BPA perspective on E3 study

This is the ODOE study. I haven't seen a copy of the accompanying slides from the governor's office except live
during the presentation

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Thursday, June 2, 2022 11:39 AM
To: Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@boa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: BPA perspective on E3 study

Deliberative, FOIA Exempt
Hi Ben (or Birgit)-Doyou have a copy of the ODOE analysis referred to in the table? I thought the ODOE compiled information from the
CRSO EIS and NWEC and didn't have their own analysis but I can't find a copy of the slide deck.

Thanks,
Eve

From: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Sent: Thursday, June 2, 2022 11:25 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ; James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: BPA perspective on E3 study

Deliberative, FOIA Exempt

Thanks for sharing this and it looks good overall. Attached are a few edits in green to consider. I also added a new slide
for consideration that tries to compare and contrast the various competing studies in a single table. Even if we just use

that table for ourselves, Scott and I were hoping we could create something like it for Bonneville leadership at a

minimum.
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Ben

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 2, 2022 9:33 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>

Subject: RE: BPA perspective on E3 study

Thanks — Ben and I were talking this morning. He probably will be contacting you to discuss how we want to describe
this contextually with all the other studies. I.e. this is where the E3 study fits in to the NWEC, ODEQ, etc stuff out there. I

will take a look at this Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION

boa.aov I P 503-230-3076 I C

C11 0

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Thursday, June 2, 2022 8:04 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: BPA perspective on E3 study

Deliberative, FOIA Exempt
Good Morning Scott-

Attached is a slide deck that has BPA's perspective on the E3 study- a big thanks to Katie and Birgit for all the great work!
I am thinking these slides would go after E3's for takeaway messaging. There are a few places you will see red
parentheticals where we are waiting for some feedback from others before finalizing but want to get a sense from you if
we are on the right track since we need to try and get the materials to DOE tomorrow. Let us know if you have any

edits/comments.

Thanks,
Eve
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Thursday, June 2, 2022 1:36 PM
To: Pruder Scruggs,Kathryn M (BPA) - E-4; Zelinsky,Benjamin D (BPA) - E -4;

Armentrout,Scott G (BPA) - E -4; James,Eve A L (BPA) - PG-5

Subject: RE: BPA perspective on E3 study

You're good Katie!

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Thursday, June 2, 2022 1:18 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: RE: BPA perspective on E3 study

How about this?

.Any consideration of dam breaching must be informed best available information on
the objective costs associated with replacing the full capabilities of those dams,
including:

0 Peaking capabilities
o Transmission considerations
0 Reliability (ability to keep the lights on)
0 Land use
°Affordability for homes and businesses

• Keep in mind that breaching, or reducing flexibility, while there are still fossil fuel
generators on the grid will:

o Increase the time for shifting to a carbon-free electricity sector
0 Increase the costs for shifting to a carbon -free electricity sector

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 2, 2022 1:00 PM
To: Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: BPA perspective on E3 study

Ben, I do and I don't like your suggestion for the last slide. I like the message about best available information.
(I'm tempted to throw something in there about timing, but that's not going to be a deal breaker for those
wanting to breach.)
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My vision for that last slide was to leave it as simple as possible, with just one sentence on there, which will
stick with the viewer. Do you think there's a way to shorten your suggestion so we still get a simple final word
in? I'm not seeing a succinct version readily, and maybe we decide to keep it as is.

Birgit

From: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>

Sent: Thursday, June 2, 2022 11:25 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: BPA perspective on E3 study

Deliberative, FOIA Exempt

Thanks for sharing this and it looks good overall. Attached are a few edits in green to consider. I also added a new slide
for consideration that tries to compare and contrast the various competing studies in a single table. Even if we just use

that table for ourselves, Scott and I were hoping we could create something like it for Bonneville leadership at a

minim urn.

Ben

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 2, 2022 9:33 AM

To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>

Subject: RE: BPA perspective on E3 study

Thanks — Ben and I were talking this morning. He probably will be contacting you to discuss how we want to describe
this contextually with all the other studies. I.e. this is where the E3 study fits in to the NWEC, ODEQ, etc stuff out there. I

will take a look at this Scott

SCOTT G ARM ENTROUT

Executive Vice President, Environment, Fish & Wildlife, SES I E-4
BONNEVILLE POWER ADMINISTRATION

bpa.gov I P 503-230-3076 I C (b)(6)

II CO 0 CO 0 a

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Thursday, June 2, 2022 8:04 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: BPA perspective on E3 study

Deliberative, FOIA Exempt
2
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Good Morning Scott-

Attached is a slide deck that has BPA's perspective on the E3 study- a big thanks to Katie and Birgit for all the great work!
I am thinking these slides would go after E3's for takeaway messaging. There are a few places you will see red
parentheticals where we are waiting for some feedback from others before finalizing but want to get a sense from you if
we are on the right track since we need to try and get the materials to DOE tomorrow. Let us know if you have any

edits/comments.

Thanks,
Eve
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Thursday, June 2, 2022 12:35 PM
To: James,Eve A L (BPA) - PG- 5; Zelinsky,Benjamin D (BPA) - E -4
Subject: RE: BPA perspective on E3 study
Attachments: Oregon COUs - PNW Energy Landscape_Feb 2022.pdf

This is the ODOE study. I haven't seen a copy of the accompanying slides from the governor's office except live
during the presentation

From: James,Eve A L (BPA) - PG-5 <eaiamesPbpa.gov>

Sent: Thursday, June 2, 2022 11:39 AM
To: Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: BPA perspective on E3 study

Deliberative, FOIA Exempt
Hi Ben (or Birgit) -

Do you have a copy of the ODOE analysis referred to in the table? I thought the ODOE compiled information from the
CRSO EIS and NWEC and didn't have their own analysis but I can't find a copy of the slide deck.

Thanks,
Eve

From: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Sent: Thursday, June 2, 2022 11:25 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: BPA perspective on E3 study

Deliberative, FOIA Exempt

Thanks for sharing this and it looks good overall. Attached are a few edits in green to consider. I also added a new slide
for consideration that tries to compare and contrast the various competing studies in a single table. Even if we just use

that table for ourselves, Scott and I were hoping we could create something like it for Bonneville leadership at a

minimum.

Ben

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 2, 2022 9:33 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>

Subject: RE: BPA perspective on E3 study
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Thanks — Ben and I were talking this morning. He probably will be contacting you to discuss how we want to describe
this contextually with all the other studies. I.e. this is where the E3 study fits in to the NWEC, ODEQ, etc stuff out there. I

will take a look at this Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES

I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.qov

I
P 503 -230-3076

I
C 503-975-6736

a

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Thursday, June 2, 2022 8:04 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: BPA perspective on E3 study

Deliberative, FOIA Exempt
Good Morning Scott-

Attached is a slide deck that has BPA's perspective on the E3 study- a big thanks to Katie and Birgit for all the great work!
I am thinking these slides would go after E3's for takeaway messaging. There are a few places you will see red
parentheticals where we are waiting for some feedback from others before finalizing but want to get a sense from you if
we are on the right track since we need to try and get the materials to DOE tomorrow. Let us know if you have any

edits/comments.

Thanks,
Eve
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AN OREGON DEPARTMENT OF ENERGY
Leading Oregon to a safe, equitable, clean, and sustainable energy future.

Our
Mission

The Oregon Department of Energy helps Oregonians make informed decisions and
maintain a resilient and affordable energy system. We advance solutions to shape an
equitable clean energy transition, protect the environment and public health, and
responsibly balance energy needs and impacts for current and future generations.

On behalf of Oregonians across the state, the Oregon Department of Energy achieves its
mission by providing:

. A Central Repository of Energy Data, Information, and Analysis

. A Venue for Problem - Solving Oregon's Energy Challenges

. Energy Education and Technical Assistance

. Regulation and Oversight

. Energy Programs and Activities
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GHG Reductio
The Big Picture

Haystack Rock, Cannon Beach
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Economy - wide Decarbonization in the PNW
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How do we get there?
Decarbonization

Strategies

Clean Energy
Transition Institute

EVOLVED
1 NI f:CY

SI ARC./

Deep Decarbonization Pathways Study:

Five decarbonization strategies

(1) Energy efficiency
(2) Electricity decarbonization
(3) Fuel decarbonization
(4) Electrification
(5) Carbon capture

Source: Deep Decarbonization Pathways Study, p. 65
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Energy vs. Capacity

Demand trend
System demand in megawatts compared to the forecasted demand in 5- minute increments

In 03 04 2021 - Options • Dov:nload •

42 000

37 000

32003

27 000

22 000

Capacity Needed:
-41,000 MW (+ reserves)

Energy Needed:
-765,000 MWh

2 3 4 5 6 7 3 9 10 11 12 13 14 15 16

Day-ahead forecast - Hour-ahead forecast 0 Demand

8 19 20 21 23 24

Source: CAISO Demand Trend, 08/04/2021
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...plus Flexible Capacity

Supply trend
Energy in megawatts broken down by resource in 5-minute increments.

0412212021 - Options Download -
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Figure 12. BO years of hydro generation
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Energy Generation in the PNW by Month (2020)

More challenging
to find clean
MWh to replace
energy from
coal/gas in winter

ElOREGONDEPARTMENOF-

ENERGY

25,000,000

20,000,000

15,000,000

10,000,000

5,000,000

Electricity Generation in the PNW by Month in 2020
Solar just starting

A.00000.0°' to show up.
Coal is retiring
rapidly. These

• • gray bars• • will be replaced.•

1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

• Hydro Biomass Coal • Natural gas Nuclear • Wind Solar • Other

Dec

Source: EIA Form 923, 2020, page 1 and 4

(aggregate data for OR, WA, MT, ID) 12
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More challenging
to find clean
capacity to replace
coal/gas in winter.

afZi OREGON
DEPARTMEN7 OF

ENERGY

Regional Winter Capacity Resources

Regional Capacity Resources
(for operating year 2022 under 1937 water conditions)

Sustained 120-hour peak capacity (January) 38,126 MW
Hydro 21,752 MW (57%)
Natural gas 6,825 MW (18%)
Coal 4,195 MW (11%)
Cogeneration 2,715 MW (7%)

Nuclear 1,169 MW (3%)

Imports 1_05q rvwv

Other renewables 206 MW (< 1%)

Wind 137 MW (< 1%)

Other miscellaneous resources 69 MW (< 1%)

Source: BPA Fact Sheet, page 2
1.3
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Forecasting the Future:
Electricity Resources Necessary

to Achieve Decarbonization Goals
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Capacity

(megawatts)
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West - wide: How much is coming?

350 GW+ of renewables by 2040!
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• Solar • Wind • Storage • Natural Gas• Solar with Storage • Offshore Wind • Pumped Storage

illb
THE 2021

NORTHWEST

POWER PLAN
FOR A SECURE & AFFORDABLE
ENERGY FUTURE

West-wide Projection:
Baseline projection for
what will be required
across western states to
meet clean energy targets

Source: Draft 2021 Plan, p. 6-45
15
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Deep Decarbonization: Renewable Build in PNW
Cumulative New Resource Build
GVV
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Deep Decarbonization
Pathways Study:

Cumulative new resource
build (renewables, gas, and
storage) through 2050 in
the Pacific Northwest.

Source: Deep Decarbonization Pathways Study, p. 73 16
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Coal Retirements Across the West Continuing

33,500

7,000

2,500

0

Coal in the Western Interconnection (2019-2033)

Western Interconnection retirements
(
-21,000 MW, includes Northwest)

•

2020

Northwest retirements (
-4,000 MW)

2025
Year

2030

Source: PNJCC Generating Resource Trends, slide 8
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Electricity Generation
GWh
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Powering the Future: Key Outstanding Questions

• Challenges of Scale: Workforce, supply chain, land use

• Innovative Technologies: Innovative technologies such as batteries,
offshore wind, enhanced geothermal, advanced nuclear—will likely
be necessary to achieve deep decarbonization goals

• Trade -offs: All options on the table come with trade - offs
• Land use (e.g., several acres per 1 MW of solar PV)

• Extraction of rare earth minerals
• Adverse impacts to fish and wildlife

alOREGONDEPARTMEN - Or

ENEFRGY19
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One Example: Batteries are a fast- moving target

Battery Storage

Capacity

(MW)

CIOREGONDEPARTMENT OF

ENERGY

CAISO Transmission Planning Process:
Base Case Forecast of Battery Storage Capacity
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1,000

9,368 MW

7x (0 year-over-year
increase

1,376 MW

2020-21 2021-22 Source: [Also, Slide 11 20
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Power Contributions of Lower Snake River Dams

• Energy: 1,004 aMW

• Nameplate Capacity: 3,033 MW

• Grid services: Flexibility to integrate
variable renewables. Also provides
necessary reserves and services to
maintain grid reliability.

ChOREGON
Erl'a"61

Source: BPA LSRD Fact Sheet

Source: NWEC

22
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NWEC Study: Can the LSRDs be replaced?

crx
NW Energy Coalition
ter C•flCicTriirua-

• April 2018: Found that replacing the power output of the LSRDs with clean
energy resources is viable

• Identified a viable, carbon - free replacement portfolio:
• 500 MW Demand Response
• 160 aMW of energy efficiency
• 1,250 MW of wind
• 750 MW of solar

• Incremental power replacement cost (Balanced Plus) = $399 to $464M / year

Cla OREGON
DEPARTMEN OF

-

ENERGY Source: LSRD Summary p.2 -3 23
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CRSO EIS: Can the LSRDs be replaced?

Columbia River System Operations EIS

• September 2020: Found that replacing the power output of the LSRDs with
clean energy resources is viable

• Identified a viable, carbon - free replacement portfolio:'
• 600 MW Demand Response
• 980 MW of battery storage
• 1,960 MW of solar

• Incremental power replacement cost = $394 to $404M / year2

CSOREGONDEPARTFIEN - 0,

ENEFRGY

1— CRSO EIS, App. H, p. H-2 - 15
2— CRSO [ IS App. Fi, Table 2-8, p. +2 -21
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Unique Impact on Public Power Customers

• Federal Base System: Output of the Lower Snake River Dams comprise more
than 10% of BPA's base system (based on average annual energy output) 1

1— BPA Fact Sheet

• Public Power Preference: Preference customers receive an

allocation of the base system at a Tier 1 cost- of- service rate

• Reduced Output: Any reduction in output from the
federal base system would impact the Tier 1 resource
available for preference customers

25
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Public Power Customers in Oregon

Majority of counties with high - levels of energy burdened
households are served by public power utilities.

Percentage of Oregon Households Considered Energy Burdened and
Earning 200 Percent or Below Federal Poverty Level by County6
Percentage of
Energy -burdened
Households

13%-29%
• 30% - 39% CaS44.
• 411%•52%

Mut

Tillamook

Hood River

Electric Utility Types

I. ut)prJlivr 0?..rrcl Utilities

litvc,tor

N11111,1 Val He: Irk UtilitH;%

Poopk/s Utihty Distrit t1/2

No iderillifloti type

26

27694051(01). pdf



Question #1: Who pays?

[
NWEC and CRSO EIS found that replacing the power system

contributions of the LSRDs is viable, but that doing so comes at a

1significant cost. Who pays for this cost?

• Both studies identified similar costs: —$400 M/year

• Who pays?
• Preference Customer Impacts: Absent a dedicated source of funding, the cost of LSRD power

replacement would disproportionately impact BIDA's preference customers

• Alternative Funding: Can funding be secured to pay these costs so that this burden isn't
placed upon electric ratepayers in some of Oregon's most energy burdened communities?

27
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Question #2: Are replacement resources incremental?

Significant renewables development is already forecast for the
PNW to achieve carbon goals. Are LSRD replacement resources
incremental to these already anticipated renewable resources?

• Renewable build - out: Large - scale deployment of renewables is anticipated, but
those resources are being built to achieve carbon objectives (e.g., replace coal) or
serve increased loads (e.g., EVs)

• Incremental addition: Replacement of the LSRDs would need to be
additive/incremental to the clean energy resources that would otherwise be
developed—which assume existing hydropower remains

• Total benefits: Replacement should consider the total benefits of those projects to
the regional power system (e.g., energy, capacity, and flexibility)

28
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Concluding Thoughts

• Who pays: Without an alternative funding mechanism, BPA's public power customers in
Oregon (and the region) would disproportionately bear the costs

• Incremental addition: A meaningful replacement of the LSRDs must replace the capacity,
energy, and grid services of those projects AND be incremental to other clean energy
resources that would be developed otherwise to meet carbon goals

• Replacement options: NWEC and EIS identified viability, but found different solution sets.
In a rapidly evolving clean energy sector, there are options:

• Efficiency and demand response: Any solution should consider the contribution of EE and DR

• Solar: PNW solar is increasingly cost-effective

• Offshore wind: An opportunity to lean into development of one of the world's premier offshore wind
resources off Oregon's south coast with proximity to BPA's existing transmission system

aOREGON
ErJERNa V 29
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Thank you!

Adam Schultz
Lead, Electricity & Markets Policy Group

Oregon Department of Energy
Adam.Schultz@energy.Oregon.gov

www.oregon.gov/energy
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From: Zelinsky,Benjamin D (BPA) - E-4
Sent: Thursday, June 2, 2022 2:04 PM
To: Pruder Scruggs,Kathryn M (BPA) - E-4; Koehler,Birgit G (BPA) - PG-5; Armentrout,Scott G

(BPA) - E -4; James,Eve A L (BPA) - PG-5

Subject: RE: BPA perspective on E3 study

Looks good. Nice team work.

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Thursday, June 2, 2022 1:45 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: RE: BPA perspective on E3 study

Thanks Birgit! You guys are the brains — I just make things shiny. ©

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 2, 2022 1:36 PM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ; James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>

Subject: RE: BPA perspective on E3 study

You're good Katie!

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Thursday, June 2, 2022 1:18 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: RE: BPA perspective on E3 study

How about this?

.Any consideration of dam breaching must be informed best available information on
the objective costs associated with replacing the full capabilities of those dams,
including:

o Peaking capabilities
o Transmission considerations
0 Reliability (ability to keep the lights on)
0 Land use
°Affordability for homes and businesses

• Keep in mind that breaching, or reducing flexibility, while there are still fossil fuel
generators on the grid will:

o Increase the time for shifting to a carbon-free electricity sector

1
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o Increase the costs for shifting to a carbon -free electricity sector

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 2, 2022 1:00 PM
To: Zelinsky,Benjamin D (BPA) - E -4 <bdzelinskv@boa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentroutPboa.gov> ;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: BPA perspective on E3 study

Ben, I do and I don't like your suggestion for the last slide. I like the message about best available information.
(I'm tempted to throw something in there about timing, but that's not going to be a deal breaker for those
wanting to breach.)

My vision for that last slide was to leave it as simple as possible, with just one sentence on there, which will
stick with the viewer. Do you think there's a way to shorten your suggestion so we still get a simple final word
in? I'm not seeing a succinct version readily, and maybe we decide to keep it as is.

Birgit

From: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@boa.gov>

Sent: Thursday, June 2, 2022 11:25 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: BPA perspective on E3 study

Deliberative, FOIA Exempt

Thanks for sharing this and it looks good overall. Attached are a few edits in green to consider. I also added a new slide
for consideration that tries to compare and contrast the various competing studies in a single table. Even if we just use

that table for ourselves, Scott and I were hoping we could create something like it for Bonneville leadership at a

minimum.

Ben

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 2, 2022 9:33 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: BPA perspective on E3 study

2
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Thanks — Ben and I were talking this morning. He probably will be contacting you to discuss how we want to describe
this contextually with all the other studies. I.e. this is where the E3 study fits in to the NWEC, ODEQ, etc stuff out there. I

will take a look at this Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES

I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.qov

I
P 503 -230-3076

I
C b6

a

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Thursday, June 2, 2022 8:04 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: BPA perspective on E3 study

Deliberative, FOIA Exempt
Good Morning Scott-

Attached is a slide deck that has BPA's perspective on the E3 study- a big thanks to Katie and Birgit for all the great work!
I am thinking these slides would go after E3's for takeaway messaging. There are a few places you will see red
parentheticals where we are waiting for some feedback from others before finalizing but want to get a sense from you if
we are on the right track since we need to try and get the materials to DOE tomorrow. Let us know if you have any

edits/comments.

Thanks,
Eve

3
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From:
Sent:
To:
Subject:

Looks good

Koehler,Birgit G (BPA) - PG - 5

Thursday, June 9, 2022 4:36 PM

James,Eve A L (BPA) - PG -5

RE: DOE transmission comments on E3 study

From: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>
Sent: Thursday, June 9, 2022 4:35 PM
To: Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>

Subject: RE: DOE transmission comments on E3 study

Changes per suggestions below: I think this works well but let me know if you don't like what I did on slide 4:

BC:INNEN/111f POWER AOMINISIkATION

What power benefits do the four lower Snake River dams provide?
0.7

Reliable power to avoid blackouts

• For region and for BPA
• For regional human health and safety issues

Carbon -free power to fight climate change

• In the Northwest, the hydropower system
provides carbon - free power

• Hydropower system enables addition of
variable renewable resources, such as wind
and solar, to the region

3.483 MW in maximum capacity'
- histoncalty generation has peaked at 3,431 MW

More than 2,000 MW of sustained peaking capabilities
dunng cold winter weather events to avoid power
shortages

A quarter of Bonneville's current reserves holding
capability wtuch is important for integrating variable
generating resources such as wind and solar

Essential grid reliability services and efficiency of
power transmission (such as voltage supped, reactive
power, inertia, black start, etc )

Maintaining these carbon - free assets is an important component of shifting to a cleaner electricity grid
Loss of these assets, or reductions in their flexibility. %Ore there are still foss4 fuel generators on the grid
will increase the timeframe and costs associated with shifting to a carbon-free electricity sector.

•acAtos ,ASecnioN scree° to. 'rope. AVM.. • fro." .11.• +a,..S.A..

1
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IS ONNI Vt I 1 1. PO 011N AOPAINISIN

While it is conceivable to replace power benefits of the lo
River dams, it is expensive, lengthy and complex.
• Expensive

- $430 million to $480 mIlion per year for public power total without ecoriorny•veide deCarboruzatiOn
policies and with maturation of emerging technology, or up to 52.000 minion to $3.200 million per
year without maturation of emerging technology (al assuming paid for with debt financing)
$100 per year per household without econorny•vocle decarbonization policies and with maturation
of emerging technology or up to $850 per year for each pubrac power household
2 million households affected

- Potential environmental Justice issue - lower income households would be disproportionally
affected by increased costs because a larger portion of thee income goes to the electric bill

• Lengthy
- Practicalty. likely 510 10 years for Congressional approval additional federal agency

environmental compliance and Congressional appropriations
- Roughly 5 years to replace the capacity resources
- Realistically 15 - 20 years to build transmission it needed, which includes providing compkance

with the National Environmental Policy Act, siting permits. etc .if no bugaboo on siting
• Complex

- Pol.cy requirements to reduce emissions are removing fossil fuel resources from the gnd
Breaching the four lower Snake River dams significantly adds to the deficit of resources in the
region

I he enierdplif
lechno:ogy %i •l3IlO
by definition rel. -%

on sec th.11

do not exiNt yet 41

%cals. orti1 INN the
btu f111 .114

.iy.uil.Ihility of 1111)St•

ieN hfic54)9ws III the

fulute r. usue11.1.n.

Acquiring
enti•iit

ft—.Cotaf4

require building
new renewable
resources at an
unprecedented
rate.

4
Delberas.-.0I OtA 4empt

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 9, 2022 4:31 PM
To: Shaheen,Richard L (BPA) - T-DITT-2 <rIshaheen@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: DOE transmission comments on E3 study

Thanks Richard,

What about this for the first point?
*Essential grid reliability services and efficiency ofpower transmission such as voltage support, reactive power,
inertia, black start, etc

Then separately, we can reply to DOE that we agree with them that some of these services are local -- and
that's exactly why we would need to replace these services near tri -cities (and other smaller load centers in
the area?)

And your suggestion of not totaling the components of the timeline seems like an easy solution to both the
second and third comment.

From: Shaheen,Richard L (BPA) - T-DITT-2 <rIshaheen@bpa.gov>

Sent: Thursday, June 9, 2022 4:12 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: DOE transmission comments on E3 study

See feedback next to your comments.....

Ifyou want to talk through any of this, just let me know.

2
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Richard

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, June 8, 2022 3:09 PM
To: Shaheen,Richard L (BPA) - T-DITT-2 <rIshaheen@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: DOE transmission comments on E3 study

DELIBERATIVE, FOIA EXEMPT

Good afternoon Richard,

DOE today sent us their feedback on the E3 slides and BPA's "Key Takeaways" slides. We could use your help
with a couple of points. Eve worked with some of your staff to assemble the deck, but I think you better
understand the agency goal with CEO to tweak the final messaging.

Thanks,
Birgit

Here are DOE comments with my thoughts in red. Two slides from our deck attached.
{BPA slides] Key Takeaways:
Slide 3: Transmission reliability services — they mention black start, that's usually close held information, even working
directly with the Corps they would not reveal this info. I'm thinking they are generalizing here. Also for voltage support,
VARs don't travel all that far and if using the generators for VARs it further limits the MW output — can't have it both
ways.

My understanding is that T relies on the LSN precisely because it is local VAR support that they need in the
region. And I don't know how much it reduces MW generation. Any thoughts, either to edit the slide or for a

response to DOE?

Yes, VAR support needs to be physically close to load centers needing voltage support —for example, Ice Harbor is very
important to voltage support, thus reliability, for tri-cities. As for reduced generation due to higher VAR support, I don't
know exactly what impact is, but it likely varies a little for different generating sources. I actually questioned in my mind
the wording of the Transmission bullet at the end when I saw it earlier — not only is grid reliability impacted (better than
saying "transmission"), but efficiency on power transfer (i.e. when reactive power is compromised, it's harder to transmit
MW — kind of like pushing up hill versus a flat surface). Bottom line: Grid stability and reliability, and efficiency of power
delivery. Not sure how best to word smith we can discuss further.

What about this?
*Essential arid reliability services and efficiency ofpower transmission such as voltage support, reactive power,
inertia, black start, etc

Instead of power delivery, I would use power transmission because for those of us not living and breathing
transmission, this might cue us better to the intent.
Then separately, we can reply to DOE that we agree with them that some of these services are local, and
that's exactly why we would need to replace these services near tri-cities (and other smaller load centers in
the area?)

3
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BONNE VIC LE POWI N ADMINIS I R AT ION

What power benefits do the four lower Snake River dams provide?

Reliable power to avoid blackouts

• For region and for BPA
• For regional human health and safety issues

Carbon•fme power to fight climate change

• In the Northwest. the hydropower system
provides carbon-free power

• Hydropower system enables addition of
variable renewable resources, such as wind
and solar, to the region

• 3.483 MW in nameplate capacity
- histoncally generation has peaked at 3.431 MW

• More than 2,000 MW of sustained peaking capabilities
dunng cold winter weather events to avoid power
shortages

• A quarter of Bonneville's current reserves holding
capability which is important for integrating variable
generating resources such as wind and solar

• Essential transmission reliability services such as
voltage support, reactive power, inertia, black start, etc

Maintaining these cartxm free assets is an important component of shifting to a cleaner electricity grxl
Loss of these assets or reductions in their flexibility, while there are still fossil fuel generators on the (phi
will increase the timeframe and costs associated with shilling to a c:artxm free electricity sector

The BPA deck notes the challenges with transmission, driving a possible 35 year replacement timeline. But I see no
transmission results in the E3 deck. In fact, since the replacement resources in all of the cases except the outlier noted
above focus on H2 (with relatively little wind and solar), it seems unlikely that these cases would require much if any
new transmission. On what basis should conclusions about viability be based on purported new transmission, when the
study itself includes little emphasis on this—and the transmission needs are likely modest. Part of their comment stems
from the fact that this reviewer thinks that we can rely on emerging technology and not go to deep decarbonization,
thus overall there would be less need for new resources and less need for transmission, both for the regional need and
for LSN replacement specifically.
Any transmission needs are completely tied to new generation resources or requirements, especially location. Also, recall
that it was brought up at our Tuesday mtg that the E3 slides did not properly represent Transmission build times, etc.
There is no debating that new transmission can take 15-20 years due to permitting, etc. As for upgrading existing

infrastructure — it depends.... some upgrades have very similar permitting as new transmission. Not sure what is being
inferred or assumed by DOE comment. Ifno new transmission is needed, or minimal upgrades needed, all driven by
generation, than transmission is ofcourse not part of the scenario....it all depends on the generation.

• The BPA deck suggests a 35 year timeframe, driven in part by transmission — which as noted above, is problematic.
Besides that, I would note that the E3 deck contains some information on timelines, which do not equal 35 years: so a

possible discrepancy. It is also not clear why these timelines must be additive = generation + transmission. Some of
these times could be happening in parallel, rather than in sequence. While noting timelines is important, the current
presentation feels overly dramatic and inconsistent. We fixed the timeframe to not include generation after sending to
DOE. The slide below shows congressional time frame + TX timeframe, but that generation would be in parallel. Do you
think we'd start transmission planning before congressional approval and would shorten the timeline further? Any
suggested changes to the slide and/or comments back to DOE?

I think our planning would begin when we say it should begin — it's about feeling confident that projects are a go so
where not spending money on something that's not certain — we answer to our rates payers, so can't squander $'s. As for
sequential versus parallel — ofcourse we work in parallel we wouldn't waitfor a generating source to be completed
before we start transmission work (i.e. it's not "generation + transmission"). As for the slide, maybe just remove the "20
to 30 years totalfor replacement resources" bolded bullet, and just leave the rest stating the individual work stream
times...?

4
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While it is conceivable to replace power benefits of the lower Snake
River dams, it is expensive, lengthy and complex.
• Expensive

- Up to $2000 million to $3200 million per year for public power total, or $430 million to
$480 million per year without decarbonization policies and with maturation of emerging
technology (all assuming paid for with debt financing)

- Up to $850 per year for each public power household or S100 per year per household
without decarbonization policies and with maturation of emerging technology

- 2 million households affected
- Potential environmental justice issue - lower income households would be

disproporbonally affected by increased costs because a larger portion of their income goes
to the electnc bill

• Lengthy
- 2010 30 years total for replacement resources

• Practically. likely 5 to 10 years tor Congressional apixoval additional federal agency
envuonmental compliance and Congressional appropriations

• Roughly 5 years to replace the capacity resources
• Reausticatly 15 to 20 years to build transmission. which includes providing compliance with the

National Environmental Policy Act. siting. permits. etc. rf no litigation on sitng
• Complex

- Policy requirements to reduce emissions are removing fossil fuel resources from the grid
Breaching the four lower Snake River dams significantly adds to the deficit of resources
in the region
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From: Shaheen,Richard L (BPA) - T-DITT-2
Sent: Thursday, June 9, 2022 4:41 PM

To: Koehler,Birgit G (BPA) - PG-5

Cc: James,Eve A L (BPA) - PG-5; Armentrout,Scott G (BPA) - E -4
Subject: RE: DOE transmission comments on E3 study

All sounds good!

Richard

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 9, 2022 4:31 PM
To: Shaheen,Richard L (BPA) - T-DITT-2 <rIshaheen@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: DOE transmission comments on E3 study

Thanks Richard,

What about this for the first point?
*Essential grid reliability services and efficiency ofpower transmission such as voltage support, reactive power,
inertia, black start, etc

Then separately, we can reply to DOE that we agree with them that some of these services are local -- and
that's exactly why we would need to replace these services near tri-cities (and other smaller load centers in
the area?)

And your suggestion of not totaling the components of the timeline seems like an easy solution to both the
second and third comment.

From: Shaheen,Richard L (BPA) - T-DITT- 2 <rIshaheen@bpa.gov>

Sent: Thursday, June 9, 2022 4:12 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: DOE transmission comments on E3 study

See feedback next to your comments.....

If you want to talk through any of this, just let me know.

Richard

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, June 8, 2022 3:09 PM
To: Shaheen,Richard L (BPA) - T-DITT-2 <rIshaheen@bpa.gov>

1
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Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: DOE transmission comments on E3 study

DELIBERATIVE, FOIA EXEMPT

Good afternoon Richard,

DOE today sent us their feedback on the E3 slides and BPA's "Key Takeaways" slides. We could use your help
with a couple of points. Eve worked with some of your staff to assemble the deck, but I think you better
understand the agency goal with CEO to tweak the final messaging.

Thanks,
Birgit

Here are DOE comments with my thoughts in red. Two slides from our deck attached.
{BPA slides] Key Takeaways:
Slide 3: Transmission reliability services — they mention black start, that's usually close held information, even working
directly with the Corps they would not reveal this info. I'm thinking they are generalizing here. Also for voltage support,
VARs don't travel all that far and if using the generators for VARs it further limits the MW output — can't have it both
ways.

My understanding is that T relies on the LSN precisely because it is local VAR support that they need in the
region. And I don't know how much it reduces MW generation. Any thoughts, either to edit the slide or for a

response to DOE?

Yes, VAR support needs to be physically close to load centers needing voltage support—for example, Ice Harbor is very
important to voltage support, thus reliability, for tri-cities. Astor reduced generation due to higher VAR support, I don't
know exactly what impact is, but it likely varies a little for different generating sources. I actually questioned in my mind
the wording of the Transmission bullet at the end when I saw it earlier — not only is grid reliability impacted (better than
saying "transmission"), but efficiency on power transfer (i.e. when reactive power is compromised, it's harder to transmit
MW — kind of like pushing up hill versus a flat surface). Bottom line: Grid stability and reliability, and efficiency of power
delivery. Not sure how best to word smith we can discuss further.

What about this?
*Essential arid reliability services and efficiency ofpower transmission such as voltage support, reactive power,
inertia, black start, etc

Instead of power delivery, I would use power transmission because for those of us not living and breathing
transmission, this might cue us better to the intent.
Then separately, we can reply to DOE that we agree with them that some of these services are local, and
that's exactly why we would need to replace these services near tri-cities (and other smaller load centers in
the area?)
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What power benefits do the four lower Snake River dams provide?

Reliable power to avoid blackouts

• For region and for BPA
• For regional human health and safety issues

Carbon•fme power to fight climate change

• In the Northwest. the hydropower system
provides carbon-free power

• Hydropower system enables addition of
variable renewable resources, such as wind
and solar, to the region

• 3.483 MW in nameplate capacity
- histoncally generation has peaked at 3.431 MW

• More than 2,000 MW of sustained peaking capabilities
dunng cold winter weather events to avoid power
shortages

• A quarter of Bonneville's current reserves holding
capability which is important for integrating variable
generating resources such as wind and solar

• Essential transmission reliability services such as
voltage support, reactive power, inertia, black start, etc

Maintaining these cartxm free assets is an important component of shifting to a cleaner electricity grxl
Loss of these assets or reductions in their flexibility, while there are still fossil fuel generators on the (phi
will increase the timeframe and costs associated with shilling to a c:artxm free electricity sector

The BPA deck notes the challenges with transmission, driving a possible 35 year replacement timeline. But I see no
transmission results in the E3 deck. In fact, since the replacement resources in all of the cases except the outlier noted
above focus on H2 (with relatively little wind and solar), it seems unlikely that these cases would require much if any
new transmission. On what basis should conclusions about viability be based on purported new transmission, when the
study itself includes little emphasis on this—and the transmission needs are likely modest. Part of their comment stems
from the fact that this reviewer thinks that we can rely on emerging technology and not go to deep decarbonization,
thus overall there would be less need for new resources and less need for transmission, both for the regional need and
for LSN replacement specifically.
Any transmission needs are completely tied to new generation resources or requirements, especially location. Also, recall
that it was brought up at our Tuesday mtg that the E3 slides did not properly represent Transmission build times, etc.
There is no debating that new transmission can take 15-20 years due to permitting, etc. As for upgrading existing

infrastructure — it depends.... some upgrades have very similar permitting as new transmission. Not sure what is being
inferred or assumed by DOE comment. Ifno new transmission is needed, or minimal upgrades needed, all driven by
generation, than transmission is ofcourse not part of the scenario....it all depends on the generation.

• The BPA deck suggests a 35 year timeframe, driven in part by transmission — which as noted above, is problematic.
Besides that, I would note that the E3 deck contains some information on timelines, which do not equal 35 years: so a

possible discrepancy. It is also not clear why these timelines must be additive = generation + transmission. Some of
these times could be happening in parallel, rather than in sequence. While noting timelines is important, the current
presentation feels overly dramatic and inconsistent. We fixed the timeframe to not include generation after sending to
DOE. The slide below shows congressional time frame + TX timeframe, but that generation would be in parallel. Do you
think we'd start transmission planning before congressional approval and would shorten the timeline further? Any
suggested changes to the slide and/or comments back to DOE?

I think our planning would begin when we say it should begin — it's about feeling confident that projects are a go so
where not spending money on something that's not certain — we answer to our rates payers, so can't squander $'s. As for
sequential versus parallel — ofcourse we work in parallel we wouldn't waitfor a generating source to be completed
before we start transmission work (i.e. it's not "generation + transmission"). As for the slide, maybe just remove the "20
to 30 years totalfor replacement resources" bolded bullet, and just leave the rest stating the individual work stream
times...?
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While it is conceivable to replace power benefits of the lower Snake
River dams, it is expensive, lengthy and complex.
• Expensive

- Up to $2000 million to $3200 million per year for public power total, or $430 million to
$480 million per year without decarbonization policies and with maturation of emerging
technology (all assuming paid for with debt financing)

- Up to $850 per year for each public power household or S100 per year per household
without decarbonization policies and with maturation of emerging technology

- 2 million households affected
- Potential environmental justice issue - lower income households would be

disproporbonally affected by increased costs because a larger portion of their income goes
to the electnc bill

• Lengthy
- 2010 30 years total for replacement resources

• Practically. likely 5 to 10 years tor Congressional apixoval additional federal agency
envuonmental compliance and Congressional appropriations

• Roughly 5 years to replace the capacity resources
• Reausticatly 15 to 20 years to build transmission. which includes providing compliance with the

National Environmental Policy Act. siting. permits. etc. rf no litigation on sitng
• Complex

- Policy requirements to reduce emissions are removing fossil fuel resources from the grid
Breaching the four lower Snake River dams significantly adds to the deficit of resources
in the region
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From: James,Eve A L (BPA) - PG-5
Sent: Thu Jun 30 16:56:37 2022
To: Maslow,JeffreyJ (BPA) - EC-4; Diffely,Robert J (BPA) - PGPL-5
Cc: Leary,Jill C (BPA) - LN-7; Grange, Katey C (BPA) - EC-4; Koehler,Birgit G (BPA) - PG-5
Subject: RE: Draft Analysis
Importance: Normal
Attachments: image002.png; image003 png; image001.png

Microsoft Exchange Server:converted from lint;
Confidential and privileged attorney client communication/FOIA -exempt
Here's an updated table (thanks Rob!):

Year

Reliability Metric
Duel Fuel (MW)

DR (MW)

Solar (MW)

Batteries (MW)
Wind (MW)
Offshore Wind (MW)
Geothermal (MW)

SMR (MW)
Annual Cost ($2022

Millions)

Least Cost

CRSO EIS

NC - Partial NC - No

No Carbon Coal Coal

51100%

Clean Retail

Sales

Slb 100%

Clean Retail

Sales (2024

darn removal)

E3

2a - Deep

Decarb

(Baseline)

2b - Deep

Decarb

(Emerging)

2c - Deep
Decarb (no

new
combustion)

2022 2322 2022 2022 2035 2035 2035 2035 2035

LOLP LOLP LOLP LOLP PRM PRM PRM PRM PRM

1120 1600 1600 2000 1700

600

1960 3200 6000 -500 - 500 1000

960 1000 1000 100 100 100 1500

1300 1400 600 100

9100

300

600

$ 199 $ 379 N/A N/A $ 434 $ 466 $ 496 $ 415 $ 1,953

CRSO MT Wind limited at 1696 MW (ATC Montana Wind Study); E3 Study better ELCCs for wind than solar (WY, MT, PNW, Offshore)

CRSO conservation limited to cost effective 7th Power Plan; E3 some conservation above cost-effective In 6th Power Plan

27694241(01). pdf



Year

Reliability Metric
Duel Fuel (MW)
DR (MW)

Solar (MW)

Batteries (MW)
Wind (MW)
Offshore Wind (MW)
Geothermal (MW)
Conservation (MW)

SMR (MW)

Wind (Sq Miles)
Offshore Wind (Sq Miles)
Solar (Sq Miles)

Total (Sq Miles)

E3 E3

Sib 100% Sib 100%

Clean Clean

Retail Retail

51100% Sales 2c - Deep S1 100% Sales 2c - Deep

Clean (2024 28 - Deep 2b - Deep Decarb (no Clean (2024 28 - Deep 2b - Deep Decarb (no

Retail darn Decarb Deceit new Retail darn Decarb Decarb new
Sales removal) (Baseline) (Emerging) combustion) Sales removal) (Baseline) (Emerging) combustion)

2035 2035 2035 2035 2035 2045 2045 2045 2045 2045

PRM PRM PRM PRM PRM PRM PRM PRM PRM PRM

1800 1800 2000 1700 2100 2100 2000 1500

- 500 - 500 1000 1400

130 100 100 1500 300

1333 1400 600 100 500 ',0D 403 10600

9100

300

cic) 700

90.8 97.8 41.9 10 7.0 34.9 34.9 27.5 0.0 740.3

0.0 0.0 0.0 0.0 1165.9 0.0 0.0 0.0 0.0 0.0
-4.8 -1.3 0.0 0.0 9.5 0.0 0.0 0.0 0.0 13.3

86.0 96.5 41.9 0.0 11823 34.9 34.9 27.0 0.0 753.7

Conversion data came from: Land Use by System Technology I Energy Analysis I NREL
From: James,Eve A L (BPA) - P0-5
Sent: Thursday, June 30, 2022 2:59 PM
To: Maslowjeffrey J (BPA) - EC-4 <jjmaslow@bpa.gov> ; Diffely,Robert J (BPA) - PGPL-5 <

rjdiffely®bpa.gov>
Cc: Learyjill C (BPA) - LN-7 <jcleary@bpa.gov> ; Grange,Katey C (BPA) - EC-4 <
kcgrange@bpa.gov›; Koehler,Birgit 0 (BPA) - P0-5 (bgkoehler@bpa.gov) <bgkoehler@bpa.gov>
Subject: Draft Analysis
Confidential and privileged attorney client communication/FOIA-exempt
Hi Jell:-

This was an earlier table Rob put together. Rob do you have a newer version at all that just uses the
scenarios that are ending up in the final report? Ifnot I can create a new one ifyou think this would be

helpful to add to the Supplemental Analysis.
Rob- I thought there was also a chart that had estimates of land use comparison between EIS and E3
study? If there is a commonly used, citable conversion factor we can use that- if not we will delete that
placeholder and not include that impact in the Supplemental Analysis.

27694241(01). pdf
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From: Diffely,Robert J (BPA) - PGPL-5

Sent: Thursday, June 30, 2022 3:08 PM
To: James,Eve A L (BPA) - PG- 5; Maslow,Jeffrey J (BPA) - EC-4

Cc: Leary,Jill C (BPA) - LN-7; Grange,Katey C (BPA) - EC-4; Koehler,Birgit G (BPA) - PG-5

Subject: RE: Draft Analysis

I can send you an update for both the MW and land use.

Rob

From: James,Eve A L (BPA) - PG-5 <eaiames@boa.gov>
Sent: Thursday, June 30, 2022 2:59 PM
To: Maslow,Jeffrey J (BPA) - EC-4 <iimaslow@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <ridiffelv@bpa.gov>

Cc: Leary,1ill C (BPA) - LN -7 <icleary@boa.gov>; Grange,Katey C (BPA) - EC-4 <kcgrange@boa.gov>; Koehler,Birgit G (BPA)
- PG-5 <bgkoehler@boa.gov>

Subject: Draft Analysis

Confidential and privileged attorney client communication/FOIA -exempt
Hi Jeff-

This was an earlier table Rob put together. Rob do you have a newer version at all that just uses the scenarios that are
ending up in the final report? If not I can create a new one if you think this would be helpful to add to the Supplemental
Analysis.

Rob- I thought there was also a chart that had estimates of land use comparison between EIS and E3 study? If there is a

commonly used, citable conversion factor we can use that- if not we will delete that placeholder and not include that
impact in the Supplemental Analysis.

CRSO EIS

Si 100ii
Sla 100ii
Clean Retail

E3

52a 1. Dei

NC • Partial Clean Retail Sales (no 52 Deep Deca rb no

Least Cost No Carbon Coal NC • No Coal SO No Porcv Sales carbon price) Decal:. combustc

Year 2022 2022 2022 2022 2035 2035 2035 2035 2035

Reliability Metric L01.12 LOIP LOLP LOLP PRM PRM PRM PRM PRM

Gas (MW) 1120 2300 1800 2200 2000

OR (MW) 600
Solar (MW) 1960 3200 6000 - 500 15(

Batteries (MW) 980 1000 1000 100 100 200 6(X

Wind (MW) 200 1300 WO 94(

Offshore Wind (MW)

Pumped Storage (MW)
Conservation (NU)

SMR (MW)

Annual Cost ($2022

mil:ions) 199 $ 379 N/A N/A 452 $ 433 $ 444 $ 490 $ 2,59

CRSO MT Wind limited at 1696 MW (ATC Montana Wind Study); E3 Study better ELCCs for wind than solar (WY. MT, PNW, Offshore)

CR50 conservation I irnited to cost effective 7th Power Plan; £3 some conservation above cost -effective in 8th Power Plan
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Monday, May 16, 2022 3:48 PM

To: Diffely,Robert J (BPA) - PGPL-5; James,Eve A L (BPA) - PG-5; Egerdahl,Ryan J (BPA) -

PGPR-5

Cc: Baskerville,Sonya L (BPA) - AIN -WASH; Petty,Robert J (BPA) - PGP-5; Hay,Kari C (BPA) -

PGPL-5

Subject: RE: Draft CRSO and E3 chart

DELIBERATIVE; FOIA EXEMPT

Everyone, please also note that we should be using the disclaimer above for anything related to E3 that might
be sensitive.

Rob, thanks for pulling this together. It is really helpful seeing the information side-by-side.

I hadn't noticed how little solar the E3 study was identifying when I looked at their results. (Too much info to
digest that I missed this detail.)

From: Diffely,RobertJ (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Sent: Friday, May 13, 2022 3:00 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ;

Petty,Robert J (BPA) - PGP-5 <rjpetty@bpa.gov>; Hay,Kari C (BPA) - PGPL-5 <kchay@bpa.gov>

Subject: RE: Draft CRSO and E3 chart

There was no cap on batteries — but studies were done by trial and error for the no and partial coal studies. We ran a

multiple of studies to develop relationships between resources and LOLP.

For example: 2,000 MW of solar paired with 4 GW of batteries reduces the LOLP by 50 percent from batteries alone. The
benefits decrease after that.

1
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From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Friday, May 13, 2022 2:22 PM
To: Diffely,Robert J (BPA) - PGPL-5 <ricliffely@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Petty,Robert 1 (BPA) - PGP-5 <ripetty@bpa.gov>; Hay,Kari C (BPA) - PGPL-5 <kchay@bpa.gov>

Subject: RE: Draft CRSO and E3 chart

Thanks Rob - this is a good comparison table. Just curious if the CRSO EIS analysis had a 1000 MW cap on batteries or is

that just a coincident that it caps at 1000 and puts the rest in solar?

From: Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.gov>

Sent: Friday, May 13, 2022 2:06 PM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Petty,Robert J (BPA) - PGP- 5 <ripetty@bpa.gov>;

Hay,Kari C (BPA) - PGPL-5 <kchay@bpa.gov>

Subject: Draft CRSO and E3 chart

2
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CRSO EIS

SI 100%

S la 100%

Clean Retail

E3

52a 1. 064

NC. Partial Clean Retail Sales (no S2 Deep Decarb no

Least Cost No Carbon Coal NC • No Coal SO No Policy Sales carbon price) Oecarb combustic

Year 2022 2022 2022 2022 2035 2035 2035 2035 2035

Reliability Metric LOLP LOLP LOLP LOLP PRM PRM PRM PRM PRM

Gas (MW) 1120 2300 18(X) 2200 2000

OR (MW) 600
Solar (MW) 1960 3200 6000 •5(X) 15(

Batteries (MW) 980 1000 1000 100 100 200 6C(

Wind (MW) 200 1300 600 94(

Offshore Wind (MW)

Pumped Storage (MW) 3(

Conservation (MW)

SMR (MW)
Annual Cost ($2022

Miriprts) 199 5 379 N/A N/A 452 5 433 S 444 $ 490 $ 259

CRSO MT Wind limited at 1696 MW (ATC Montana Wind Study); E 3 Study better ELCCs for wind than solar (WY. MT, P NW. Offshore)

CRSO conservation limited to cost effective 7th Power Plan; E 3 some conservation above cost - effective in 8th Power Pia n

From: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Sent: Friday, May 13, 2022 9:54 AM
To: Diffely,Robert J (BPA) - PGPL-5 <ricliffely@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Petty,Robert J (BPA) - PGP-5 <ripetty@bpa.gov>;

Hay,Kari C (BPA) - PGPL-5 <kchay@bpa.gov>

Subject: RE: CRSO and E3

Yes, how about MWs and dollars with some description of the resources in those portfolios.
Thanks Rob

Ryan Egerdahl
Manager, Long Term Power Planning
BONNEVILLE POWER ADMINISTRATION
riegerdahlbpa.gov
I P 503.230.4732

I CEIM

From: Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.goy>

Sent: Friday, May 13, 2022 9:52 AM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Petty,Robert J (BPA) - PGP-5 <ripetty@bpa.gov>;

Hay,Kari C (BPA) - PGPL- 5 <kchay@bpa.gov>

Subject: RE: CRSO and E3

Sure MW and dollars?

From: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Sent: Friday, May 13, 2022 9:50 AM
To: Diffely,Robert J (BPA) - PGPL-5 <ricliffely@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;
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Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov> ; Petty,Robert J (BPA) - PGP -5 <rjpetty@bpa.gov> ;

Hay,Kari C (BPA) - PGPL - 5 <kchay@bpa.gov>

Subject: CRSO and E3

Hi Rob. If you have not already done so with that bold Diffely self- start attitude, would you have some time
next week to assemble a crosswalk between the CRSO replacement values (M03 base, M03 scenarios, least
cost, least carbon, and full replacement) and the E3 study replacement values?

Others can chime in, but I am thinking the most helpful or immediate comparisons are simply on the
replacement resource types & their associated costs that get the power system back to the respective
adequacy standard. I am not asking to boil the ocean on assumptions, RA results, or modeling differences.
Maybe that is also underway.

I'm happy to chat about this more too.

Thx

Ryan Egerdahl
Manager, Long Term Power Planning
BONNEVILLE POWER ADMINISTRATION
riegerdahlbpa.gov
I

P 503.230.4732
I

C (b)(6)

27694247(01). pdf



From: Egerdahl,Ryan J (BPA) - PGPR-5

Sent: Friday, June 10, 2022 11:16 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5; Diffely,Robert J (BPA) -

PGPL-5

Subject: RE: E3

Sounds great. thx

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Friday, June 10, 2022 9:59 AM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.gov>

Subject: RE: E3

Hi Ryan-
I sent a note to E3 to get ask about their schedules - I'll let you know when I hear back from them.

From: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Sent: Friday, June 10, 2022 9:54 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Diffely,Robert
J (BPA) - PGPL-5 <ridiffely@bpa.gov>

Subject: E3

Hi. If the Council ends up having a special meeting just for this, what is our preferred timing on this? Last week of June or
any other specific day/date? That might be the route on this given their existing meeting schedule. Thx

Ryan Egerdahl
Manager, Long Term Power Planning
BONNEVILLE POWER ADMINISTRATION
rieqerdahlbpa.qov
I P 503.230.4732

I C (b)(6)
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From: Byrne,Patricia H (BPA) - PGPR- 5

Sent: Wednesday, July 13, 2022 11:56 AM
To: Egerdahl,Ryan J (BPA) - PGPR-5; Petty,Robert J (BPA) - PGP-5; James,Eve A L (BPA) -

PG-5; Koehler,Birgit G (BPA) - PG-5; Bellcoff,Steve (BPA) - PGPR-5; Diffely,Robert J (BPA)
- PGPL-5

Subject: RE: E3 - lower snakes

I thought it was good, too. It would have been interesting to hear more about the assumptions around Hydrogen and all
— think of all the energy spent "harvesting" it from water or whatever, so that we can burn it and make ... energy...
Hmmm... but like they said, some of these potential replacement resources have not been fully realized and it is difficult
to predict when/if they will be truly feasible.

From: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Sent: Wednesday, July 13, 2022 11:27 AM
To: Petty,Robert J (BPA) - PGP-5 <ripettv@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@boa.gov>; Koehler,Birgit G

(BPA) - PG-5 <bgkoehler@bpa.gov>; Byrne,Patricia H (BPA) - PGPR-5 <phbyrne@bpa.gov>; Bellcoff,Steve (BPA) - PGPR-5

<srbellcoff@bpa.gov>; Diffely,RobertJ (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Subject: E3 - lower snakes

I thought the session went really well at the Council meeting. I see the members have more questions of E3, but I

thought the information was portrayed very clearly so that is always good. Anyone hear anything about the session or
had other views?

thx

Ryan Egerdahl
Manager, Long Term Power Planning
BONNEVILLE POWER ADMINISTRATION
riegerdahl(abpa.qov

I P 503.230.4732 I C (b)(6)
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From: Baskerville,Sonya L (BPA) - AIN -WASH

Sent: Thursday, July 14, 2022 3:31 PM

To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Subject: RE: E3 Congressional briefings

Hey there. I've heard now from several Congressional staff that they would like to have the E3 briefing rescheduled. If
you can get me a day/time that Arne and team can do it, that would be great. Typically Mondays and Fridays tend to
work best. Lunch times also tend to be good times. All on eastern time. Thanks.

Sonya Baskerville
BPA National Relations

b6

From: Baskerville,Sonya L (BPA) - AIN -WASH

Sent: Tuesday, July 12, 2022 10:43 PM

To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: E3 Congressional briefings

I have not rescheduled those given everything that happened, but I should pose that to the group. I did send the
staff the link to listen to the Council, but it was really late eastern time.

Given what occurred this week, I think about so called coordinated roll out plan is BS anyway.

I will ask the group. Stay tuned.

Sonya Baskerville
BPA National Relations
b (6

On Jul 12, 2022 8:59 PM, "James,Eve A L (BPA) - PG-5" <eajames(c_Opa.gov> wrote:
Hi Sonya-

I'm still catching up from being out of the office- are there any Congressional staff briefings scheduled with E3
or were you just having staff call into the rescheduled Council meeting today? I am aware of a presentation on
Thursday for some department heads but that is all I see on my calendar. Let me know and I can coordinate with
E3.

Thanks,
Eve

27694366(01).pdf



From: James,Eve A L (BPA) - PG- 5

Sent: Friday, June 17, 2022 9:45 AM
To: Johnson,G Douglas (BPA) - DK-7; Koehler,Birgit G (BPA) - PG-5; Scruggs,Joel L (BPA) -

DK -7

Subject: RE: E3 briefings

Yes- Ryan Egerdahl is coordinating with Council staff to get E3 on the agenda for the July 6/7 meeting.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Friday, June 17, 2022 8:41 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L

(BPA) - DK-7 <ilscruggs@bpa.gov>

Subject: RE: E3 briefings

Are we planning to brief the Council et al at the Council's meeting the week of July 4?

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Friday, June 17, 2022 8:39 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: E3 briefings

I agree Birgit- they should be able to participate in the Council meeting where it is being briefed as a start and the final
technical report will be available by then so they can review that as well. If they have follow-up questions we can
consider something at that time but they might be able to get what they need from the technical materials. It might be
better for them to reach out and engage E3 directly since this is an independent study and we don't want people to
associate BPA as a gatekeeper of the results.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Friday, June 17, 2022 8:35 AM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; James,Eve A L (BPA) - PG -5 <eaiames@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: E3 briefings

My inclination would be not to plan on a separate briefing, but that is a good reminder that we should let
them know once we have the Council briefing scheduled. They can then let us know if they have further
follow-up questions. What do you all think? We haven't discussed doing any briefings other than in the
DC/CRSO circuit and using the Council as a platform for a public briefing so far.

From: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@boa.gov>

Sent: Friday, June 17, 2022 8:33 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: E3 briefings

1
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Good morning, Eve and Birgit. Kurt Miller asked if we intend to brief the Murray- Inslee consultants on our E3 study
findings, which they then could consider referencing in the final report. I've heard of other briefings. Have we
considered this?

Thanks,

Joel Scruggs (He/Him)
Director of Communications

I Communications (DK)
BONNEVILLE POWER ADMINISTRATION
boa.cov I P 503-230-5511 I

.(b)(6)

2

27694458(01).pdf



b6

From: James,Eve A L (BPA) - PG- 5

Sent: Thursday, June 23, 2022 2:04 PM
To: Baskerville,Sonya L (BPA) - AIN -WASH; Koehler,Birgit G (BPA) - PG-5; Armentrout,Scott

G (BPA) - E -4; Godwin,Mary E (BPA) - LN -7; Leary,Jill C (BPA) - LN-7; Zelinsky,Benjamin D

(BPA) - E -4; Sullivan,Leah S (BPA) - EWP-4; Egerdahl,Ryan J (BPA) - PGPR-5

Subject: RE: E3 presentation at Council meeting

Thanks Sonya - I'll touch base with E3 on their availability for an additional meeting that day or the following day.

From: Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Sent: Thursday, June 23, 2022 1:29 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ; Leary,Jill C (BPA) -
LN-7 <jcleary@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4
<Issullivan@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Subject: RE: E3 presentation at Council meeting

I don't think we should introduce them. E3 can explain that they were contracted to do work.

By the way, a quick survey of some Congressional staff is that they prefer their own briefing. If E3 has the time, it could
be a day after the Council briefing or the same day.

Thanks.

Sonya Baskerville
BPA National Relations

m

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 23, 2022 4:24 PM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <iclearv@bpa.gov> ; Zelinsky,Benjamin D

(BPA) - E-4 <bdzelinsky@bpa.gov> ; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5

<riegerdahl@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: RE: E3 presentation at Council meeting

One question: Does BPA introduce E3 or will it go straight to E3? If we introduce them, who should do that?

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Wednesday, June 22, 2022 12:53 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary
E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4
<bdzelinsky@bpa.gov>; Sullivan,Leah S (BPA) - EWP -4 <Issullivan@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5

<riegerdahl@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: RE: E3 presentation at Council meeting
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There may be requests for more meetings. My initial thought was to premier at council and then wait for requests to
schedule the next round. But I am open to other ideas

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES

I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.qov

I
P 503 -230-3076

I
C (b)(6)

ah

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Wednesday, June 22, 2022 12:49 PM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <Icleary@bpa.gov>; Zelinsky,Benjamin D

(BPA) - E-4 <bdzelinskv@bpa.gov> ; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5
<degerdahl@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: E3 presentation at Council meeting

Privileged and Confidential; FOIA Exempt; Do Not Distribute

Hello -

I heard back from council staff that the E3 presentation will be on the agenda for July 7 from 8:30 — 10 AM Pacific Time. I

attended the NWEC briefing this morning and wanted to get feedback if we should try setting up a similar series for
agency and delegation members with E3 or is the Council meeting something they can attend? There were 3 staff
members from different Congressional representatives (Rep. DelBene, Rep. Schrier, and Rep. Stricklan(sp?)), 1 person
from the Sierra Club, and then various NWEC staff (besides Mary, Josh Warner, and myself from BPA).

Thanks,
Eve
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From: Baskerville,Sonya L (BPA) - AIN -WASH

Sent: Wednesday, June 22, 2022 12:52 PM

To: James,Eve A L (BPA) - PG- 5; Armentrout,Scott G (BPA) - E -4; Koehler,Birgit G (BPA) -

P6 -5; Godwin,Mary E (BPA) - LN-7; Leary,Jill C (BPA) - LN-7; Zelinsky,Benjamin D (BPA) -

E -4; Sullivan,Leah S (BPA) - EWP-4; Egerdahl,Ryan1 (BPA) - PGPR-5

Subject: RE: E3 presentation at Council meeting

The Council meetings are open. I can make sure to get the info to the delegation staff. If E3 has the capacity to do
another meeting, I certainly can set-up an additional meeting for delegation staff. Thanks.

Sonya Baskerville

BPA National Relations
m(b)(6)

From: James,Eve A L (BPA) - PG-5 <eaiames@boa.gov>

Sent: Wednesday, June 22, 2022 3:49 PM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Koehler,Birgit G (BPA) - P6-5 <bgkoehler@bpa.gov> ;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov> ; Zelinsky,Benjamin D

(BPA) - E-4 <bdzelinsky@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5

<rjegerdahl@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: E3 presentation at Council meeting

Privileged and Confidential; FOIA Exempt; Do Not Distribute

Hello-

I heard back from council staff that the E3 presentation will be on the agenda for July 7 from 8:30 — 10 AM Pacific Time. I

attended the NWEC briefing this morning and wanted to get feedback if we should try setting up a similar series for
agency and delegation members with E3 or is the Council meeting something they can attend? There were 3 staff
members from different Congressional representatives (Rep. DelBene, Rep. Schrier, and Rep. Stricklan(sp?)), 1 person
from the Sierra Club, and then various NWEC staff (besides Mary, Josh Warner, and myself from BPA).

Thanks,
Eve

1
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From: James,Eve A L (BPA) - PG- 5

Sent: Tuesday, July 12, 2022 5:20 PM
To: Koehler,Birgit G (BPA) - PG-5

Subject: RE: E3 presentation notes

Thanks Birgit- that's what I captured as well. I noticed at one point there were 210 participants.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 12, 2022 5:18 PM

To: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>
Subject: E3 presentation notes

Eve,

I don't know if this is useful at all, but I tried to capture the Q&A. Here are my notes in case that helps.

July 12 Council
• Slide 15 of portfolios selected
• Member KC Golden: Why does only Scenario 2a select extra EE?

• Arne, Scenario 2 already has a lot of extra EE compared to Council 8th Plan, so what you see here is really
experimental, advanced EE

• Golden: What is the most stressful situation that you are modeling? What loads or Planning Reserve Margin
•Aaron, peak demand plus 15% PRM

• Member : electrification will drive load to winter, but then switching from resistive to heat pump will offset that.
Is there a progressive movement going forward to get heat out of this technology? Or did you take today's current
tech and move it forward?

'Aaron: We are using the assumptions in WA's high-electrification scenario, which is a lot of heat pump
conversion. But heat pumps become very inefficient at lowest temps, so you will see load growth with heat
pump conversion.

•Arne: WA did assume pretty aggressive improvement in heat pump technology
• Scenario 2b: that closely matches LSN capacity. Is it reasonable that is just because you are replacing firm capacity

with firm capacity, or is there more?
• Aaron, that's pretty much it, replacing firm capacity and energy

• Member Ellis: When are you anticipating that we will have dual fuel and SMRs available?
• Aaron: dual fuel starting in the first year. So start with N gas, then transition to H2 overtime. There's one

today. SMR we are making available in 2035.
• Arne That doesn't mean you can purchase a dual fuel tomorrow. There will probably be a while until you can

buy enough hydrogen. So they start with Nat Gas

• Member Grath? I assume the hydrogen is from electricity. I assume you added that extra load for hydrogen in the
electricity

*Arne: we did not include that. We not do the extra resources needed to produce the clean hydrogen. But that
really would increase the pressure on land, TX, etc. They did include the cost in the cost of hydrogen fuel

*Golden. DR is about identical between scenarios. (back on slide 14)
*Aaron, generally yes

• Arne: today's DR are mostly a few hours. That works well like batteries for a summer-type system. But here it is

a winter-time 3-5 day cold event where a short DR or batteries don't help. But in NW, you have flexibility to

1

27694476(01).pdf



move energy around day/night with hydro system. So current DR doesn't help much. But DSIs or other DR

that takes energy off for multiple days. Not sure what today would do that (maybe bitcoin?)
• Golden: Agree. By Scenario 2c you are conteplating a lot of herioc things.
• Arne: we don't have the data today for that type of DR, but hope we figure that out before we get to Scenario

2c.

• Slide 20
• McGraw-- there is a lot of subsidization of solar by taxpayers today. How did you treat that?

•Aaron, wind and solar would be ramping down, solar to 10%
• How did you handle transmission. Looks like you included local TX but not major new TX for new renewables

• Aaron, appendix slide 36 has new renewables supply curve. Gray shows what the TX cost adders are for those
resources. E.g. WY wind on new TX doubles the costs

• Arne: question of how to build TX system to bring wind from far away is not well understood. e.g how much on
existing TX? How much TX build for overbuild of wind? We know new TX will be needed, but these are rough
estimates. That's why Scenario 2c has that range. e.g. we don't know how to get 10 GW of wind from off-

shore on east coast.
• B2H , we might have that completed by 2045

• Reply was just a smile
• McGraw, if we take a resource w TX to go in all directions, but if we replace it with WY intermittent wind, the more

expensive TX is since you have to put corridors for all different directions when available. How did you handle
that?

• Arne...
• What is resolve good at and what are its limits?

• Arne, good at exploring wide range of scenarios in an uncertain future. Finds optimal solutions. Less good ... we
operate only 45 days of sampling With some customers we take that output into another model like Plexos
that has a lot more operational detail.

• Resolve is not an RA model, but we try to make the PRM as robust as possible. Used Recap model to develop
parameters for Resolve.

• For utility working on an IRP, we take Resolve model back into Recap
• Also, any model is as good as the input assumptions. We all don't have great data for the far ends of the supply

curves.
•Aaron, emerging tech costs uncertain. Used pretty aggressive cost curves, but they could turn out to be more

expensive.
• Arne: Scenario 2 might be a bit different if we don't go to 100%, assume carbon capture will get the last 2 %,

that can help
• Yost, It seems logical what you presented, I'm concerned about what will happen. We have the info, but I'm hesitant

about breaching the dams until we have this in place and functioning. Or at least close enough to count on
resources being there. Did you figure a timeline for us?

• Arne. We are assuming breaching is far enough out that the technology will be available. But that could be a

stretch. e.g. H2 CCT. We are seeing supply chain delaying project. But lots of money flowing into technology,
but it is not a guarantee

Skype from Liz:
[7/12/2022 4:17 PM] Klumpp,Elizabeth C (BPA) - AIR-WSGL:

Birgit, If you see this. I'm not sure NPCC members get that the E3 LSR analysis is INCREMENTAL above the 2045
study with the LSRs. KC asking about EE means he's not getting it. The extra EE is in the base case for reaching 2045
goals w the dams still operating. Thanks.

[7/12/2022 4:18 PM] Koehler,Birgit G (BPA) - PG -5:

I do see your message. Good point. But we at BPA are going to try not to speak up. We want this to be E3's study

2
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From: James,Eve A L (BPA) - PG- 5

Sent: Thursday, June 23, 2022 2:47 PM
To: Armentrout,Scott G (BPA) - E -4; Baskerville,Sonya L (BPA) - AIN -WASH; Koehler,Birgit G

(BPA) - PG-5; Godwin,Mary E (BPA) - LN-7; Leary,Jill C (BPA) - LN-7; Zelinsky,Benjamin D

(BPA) - E -4; Sullivan,Leah S (BPA) - EWP-4; Egerdahl,Ryan J (BPA) - PGPR-5

Subject: RE: E3 presentation at Council meeting

E3 has conflicts up until 2 PM EDT on July 7 but are available any time on July 8.

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 23, 2022 1:52 PM
To: Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) -

LN-7 <jcleary@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4
<Issullivan@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Subject: RE: E3 presentation at Council meeting

Agreed

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION

bpa.clov I P 503-230-3076 I C b6

From: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Sent: Thursday, June 23, 2022 1:29 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) -

LN-7 <icleary@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinskv@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4
<Issullivan@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Subject: RE: E3 presentation at Council meeting

I don't think we should introduce them. E3 can explain that they were contracted to do work.

By the way, a quick survey of some Congressional staff is that they prefer their own briefing. If E3 has the time, it could
be a day after the Council briefing or the same day.

Thanks.

Sonya Baskerville
BPA National Relations

(b)(6)
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From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 23, 2022 4:24 PM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Godwin,Mary E (BPA) - LN -7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <(clearv@bpa.gov>; Zelinsky,Benjamin D

(BPA) - E-4 <bdzelinskv@bpa.gov> ; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5
<rjegerdahl@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: RE: E3 presentation at Council meeting

One question: Does BPA introduce E3 or will it go straight to E3? If we introduce them, who should do that?

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Wednesday, June 22, 2022 12:53 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Godwin,Mary
E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <iclearv@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4
<bdzelinskv@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5

<riegerdahl@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: RE: E3 presentation at Council meeting

There may be requests for more meetings. My initial thought was to premier at council and then wait for requests to
schedule the next round. But I am open to other ideas

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION

bna.cov I P 503-230-3076 I C b6

a

From: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>

Sent: Wednesday, June 22, 2022 12:49 PM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jclearv@bpa.gov>; Zelinsky,Benjamin D

(BPA) - E-4 <bdzelinskv@bpa.gov> ; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5
<riegerdahl@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: E3 presentation at Council meeting

Privileged and Confidential; FOIA Exempt; Do Not Distribute

Hello -

I heard back from council staff that the E3 presentation will be on the agenda for July 7 from 8:30 — 10 AM Pacific Time. I

attended the NWEC briefing this morning and wanted to get feedback if we should try setting up a similar series for
agency and delegation members with E3 or is the Council meeting something they can attend? There were 3 staff
members from different Congressional representatives (Rep. DelBene, Rep. Schrier, and Rep. Stricklan(sp?)), 1 person
from the Sierra Club, and then various NWEC staff (besides Mary, Josh Warner, and myself from BPA).

Thanks,
Eve
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From: Leary,Jill C (BPA) - LN-7

Sent: Friday, June 3, 2022 2:40 PM

To: James,Eve A L (BPA) - PG- 5

Cc: Koehler,Birgit G (BPA) - PG-5; Pruder Scruggs,Kathryn M (BPA) - E -4
Subject: RE: E3 study results presentations

Will do, thanks.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Friday, June 3, 2022 2:38 PM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: E3 study results presentations

Deliberative, FOIA exempt

Hi Jill-Attached are two PDFs of presentations- the E3 study results and BPA's perspective on the study results. Please send
along to DOE for feedback.

Thanks,
Eve
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From: Egerdahl,Ryan J (BPA) - PGPR-5

Sent: Monday, June 13, 2022 12:01 PM

To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5; Diffely,Robert J (BPA) -

PGPL-5

Subject: RE: E3

Hi again. I know we are checking with E3. Council has maybe July 6 and 7th open as part of some existing public meeting.
Something to consider too. Thx

From: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>

Sent: Friday, June 10, 2022 9:59 AM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.gov>

Subject: RE: E3

Hi Ryan-
I sent a note to E3 to get ask about their schedules - I'll let you know when I hear back from them.

From: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Sent: Friday, June 10, 2022 9:54 AM
To: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Diffely,Robert
J (BPA) - PGPL-5 <ridiffely@bpa.gov>

Subject: E3

Hi. If the Council ends up having a special meeting just for this, what is our preferred timing on this? Last week of June or
any other specific day/date? That might be the route on this given their existing meeting schedule. Thx

Ryan Egerdahl
Manager, Long Term Power Planning
BONNEVILLE POWER ADMINISTRATION
rieoerdahl(aboa.gov

I P 503.230.4732 I C (b)(6)
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From: Baskerville,Sonya L (BPA) - AIN -WASH

Sent: Thursday, July 14, 2022 10:48 AM
To: Renner,Marcella P (BPA) - E -4; Cook,Joel D (BPA) - K -7; McDonald,Thomas A (BPA) - C-7;

Shaheen,Richard L (BPA) - T-DITT-2; Kennedy,David K (BPA) - EC-4; Koehler,Birgit G

(BPA) - PG-5; Eraut,Michelle L (BPA) - EC-4; Zelinsky,Benjamin D (BPA) - E -4;

James,Daniel M (BPA) - D-7; Welch,Dorothy W (BPA) - E -4; Harris,Marcus A (BPA) - F-2;

Cogswell,Peter (BPA) - AI-7; James,Eve A L (BPA) - PG-5; Armentrout,Scott G (BPA) - E -4;

Senters,Anne E (BPA) - LN-7; Pruder Scruggs,Kathryn M (BPA) - E -4; Alders,Kyna L (BPA)
- K-7; Leady Jr,William J (BPA) - PG-5; Cooper,Suzanne B (BPA) - P-6; Sweet,Jason C

(BPA) - EW-4
Cc: Sullivan,Leah S (BPA) - EWP-4; Key,Philip S (BPA) - LN-7; Case,Cynthia D (CONTR) -

AIR-7; Communications; Wilson,David B (BPA) - DKS-7

Subject: RE: Executive Advisory Group (EAG)

Hello, all. Here is a link to the recording of the Council meeting where E3 briefed their report. For those of you who were
unable to listen on Tuesday, scroll through about 2 to 3 hours; it was the last agenda item of the meeting. Thanks.

https://nwcouncil.box.com/shared/static/zhwlqh20u3s4tgd2jk6s9ozruo9Ig967.mp4

Sonya Baskerville
BPA National Relations

b6

Original Appointment
From: Renner,Marcella P (BPA) - E-4 <mprenner@bpa.gov>

Sent: Tuesday, January 25, 2022 9:27 AM
To: Renner,Marcella P (BPA) - E-4; Renner,Marcella P (BPA) - E -4; Cook,Joel D (BPA) - K-7; McDonald,Thomas A (BPA) -C-7;Shaheen,Richard L (BPA) - T-DITT-2; Kennedy,David K (BPA) - EC-4; Koehler,Birgit G (BPA) - PG-5; Eraut,Michelle L

(BPA) - EC-4; Zelinsky,Benjamin D (BPA) - E-4; James,Daniel M (BPA) - D-7; Welch,Dorothy W (BPA) - E -4; Harris,Marcus A
(BPA) - F -2; Cogswell,Peter (BPA) - A1-7; James,Eve A L (BPA) - PG-5; Armentrout,Scott G (BPA) - E -4; Senters,Anne E

(BPA) - LN-7; Pruder Scruggs,Kathryn M (BPA) - E-4; Alders,Kyna L (BPA) - K-7; LeadyJr,William J (BPA) - PG-5;

Cooper,Suzanne B (BPA) - P-6; Sweet,Jason C (BPA) - EW-4

Cc: Sullivan,Leah S (BPA) - EWP-4; Baskerville,Sonya L (BPA) - AIN -WASH; Key,Philip S (BPA) - LN-7; Case,Cynthia D
(CONTR) - AIR-7; Communications; Wilson,David B (BPA) - DKS-7

Subject: Executive Advisory Group (EAG)
When: Tuesday, July 12, 2022 8:00 AM -9:00 AM (UTC-08:00) Pacific Time (US & Canada).
Where: Please see Webex and bridge information below

Original Appointment
From: Renner,Marcella P (BPA) - E-4 <mprenner@bpa.gov>

Sent: Tuesday, June 15, 2021 3:43 PM
To: Renner,Marcella P (BPA) - E-4; Cook,Joel D (BPA) - K-7; McDonald,Thomas A (BPA) - C-7; Shaheen,Richard L (BPA) - T-

DITT-2; Kennedy,David K (BPA) - EC-4; Koehler,Birgit G (BPA) - PG-5; Eraut,Michelle L (BPA) - ECF-4; Sweet,Jason C (BPA) -

PGB-5; Zelinsky,Benjamin D (BPA) - E-4; Welch,Dorothy W (BPA) - E-4; Harris,Marcus A (BPA) - F-2; Cooper,Suzanne B
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(BPA) - P -6; James,Eve A L (BPA) - PG-5; Armentrout,Scott G (BPA) - E -4; Key,Philip S (BPA) - LN-7; Senters,Anne E (BPA) -

LN-7; Pruder Scruggs,Kathryn M (BPA) - E -4; Alders,Kyna L (BPA) - K-7; Leady Jr,William J (BPA) - K-7; James,Daniel M
(BPA) - D-7; Dunning,Christopher G (BPA) - F-2; Cogswell,Peter (BPA) - Al -7
Cc: Connolly,Kieran P (BPA) - PG-5; Sullivan,Leah S (BPA) - EWP-4

Subject: Executive Advisory Group (EAG)
When: Occurs every Tuesday effective 6/22/2021 from 8:00 AM to 9:00 AM (UTC-08:00) Pacific Time (US & Canada).
Where: Please see Webex and bridge information below

When it's time, join your Webex meeting here.

Join meeting

More ways to join:

Join from the meeting link
https://mybpa.webex.com/mybpa/j.php?MTID=m8d5c5af3baca8faea620aeb1cOce253a

Join by meeting number

Meeting number (access code): b6
Meeting password: PPr5UCrZ7@2

Tap to join from a mobile device attendees only)
+1-415-527-5035, (b)(6) US Toll

Join by phone
+1-415-527-5035 US Toll
Global call-in numbers

Join from a video s stem or application
Dial (b)(6) mybpa.webex.com

Join using Microsoft Lync or Microsoft Skype for Business

Dia (b)(6) mybpa@lync.webex.com

If you are a host, click here to view host information.

Need help? Go to https://help.webex.com
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 12, 2022 8:26 AM
To: Renner,Marcella P (BPA) - E -4; Cook,Joel D (BPA) - K -7; McDonald,Thomas A (BPA) - C-7;

Shaheen,Richard L (BPA) - T-DITT-2; Kennedy,David K (BPA) - EC-4; Eraut,Michelle L

(BPA) - EC-4; Zelinsky,Benjamin D (BPA) - E -4; James,Daniel M (BPA) - D-7;

Welch,Dorothy W (BPA) - E -4; Harris,Marcus A (BPA) - F -2; James,Eve A L (BPA) - PG-5;

Armentrout,Scott G (BPA) - E -4; Senters,Anne E (BPA) - LN-7; Pruder Scruggs,Kathryn M
(BPA) - E -4; Alders,Kyna L (BPA) - K-7; Leady Jr,William J (BPA) - PG- 5; Cooper,Suzanne B

(BPA) - P -6; Sweet,Jason C (BPA) - EW-4

Cc: Sullivan,Leah S (BPA) - EWP-4; Baskerville,Sonya L (BPA) - AIN-WASH; Key,Philip S (BPA)
- LN-7; Case,Cynthia D (CONTR) - AIR-7

Subject: RE: Executive Advisory Group (EAG), today's Council meeting registration

If you want to join the Council meeting today, register w your name and email
Council Meeting

I
Northwest Power and Conservation Council (nwcouncil.org)

Tuesday, July 12

• Council members will be on a tour the morning of Tuesday, July 12

Council Meeting — 1:30pm (PDT) / 2:30pm (MDT) — Pavilion Room

General Webinar ATTENDEES should use this link to register. After registering, you will
receive a confirmation email containing information about joining the webinar. (How to joira
Webinar). Contact ITHelps with any technical questions.

1.

2.

3.

1:30-1:45pm

Reports from Fish and Wildlife, Power and Public Affairs committee chairs: Jeffery Allen,
chair, fish and wildlife committee; Jim Yost, chair, power committee and Louie Pitt Jr., chair,
public affairs committee.

1:45 — Update on Pacific lamprey runs in the Columbia River Basin and translocation successes:
2:30pm Laurie Porter and Jon Hess, Columbia River Inter-Tribal Fish Commission.

2:30 —

3:15pm

3:15 —

3:30pm

Presentation by Avista: Jason Thackston and Heather Rosentrater, Avista.

Break

3:30 — Energy and Environmental Economics (E3) study on Lower Snake River Dams Power
5pm Replacement: Arne Olsen, E3.

1
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Wednesday, July 13

Council Meeting continued — 8:30am (PDT) / 9:30am (MDT) — Pavilion Room

General Webinar ATTENDEES should use this link to register. After registering, you will
receive a confirmation email containing information about joining the webinar. (How to join a
Webinar). Contact ITHelps with any technical questions.

4.

5.

6.

7

8.

9.

8:30— Overview of Bonneville Low - Income Program: Amy Burke, Bonneville Power
9am Administration.

9— Overview of Washington Weatherization Program: Amanda Rains, Washington
9:30am Department of Commerce.

Community Action Agency Presentation on Delivering Energy Efficiency to Low- Income
Households:

9:30 —

10am • Spokane Neighborhood Action Partners: Kirby Weythman and Michelle
Howard.

10 — Briefing by Kelly Susewind, Director, Washington Department of Fish and Wildlife: Kelly
10:30am Susewind, Washington Department of Fish and Wildlife.

10:30 —

Break
10:45am

10:45 —

11:15am

Spring Chinook Salmon Update:

• 2022 Return Update: Patty O'Toole, Division Director; Fish and Wildlife.
• Tucannon River Spring Chinook Salmon Status Update and Next Steps

to Recovery: Joe Bumgarner and Chris Donley, Washington Department of
Fish and Wildlife.

Presentation from the Upper Columbia United Tribes (UCUT): DR Michel and Laura
11:15am — Robinson, Upper Columbia United Tribes; Tom Biladeau, Coeur d'Alene Tribe; Casey
12:15pm Baldwin, Confederated Tribes of the Colville Reservation; Deane Osterman, Kalispel Tribe of

Indians; Shawn Young, Kootenai Tribe of Idaho and Conor Giorgi, Spokane Tribe of Indians.

10. 12:15pm

Council Business:

• Council approval of the June 2022 Council Meeting minutes
• Council decision on FY2023 Revised and FY2024 Budget (SH)
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• Approval of Industrial Energy Efficiency Measure Development Contract (KS)

Public comment on any issue before the Council Note: Please sign up prior to the Council
Meeting to provide comment by sending an email to the Council at
meetingorganizer@nwcouncil.org with your name. Any person participating in the meeting
should review and abide by the Code of Conduct expected of all who participate in the
Council's public forums

• Presentation tips and information for guest presenters

Original Appointment
From: Renner,Marcella P (BPA) - E-4 <mprenner@bpa.gov>

Sent: Tuesday, June 15, 2021 3:43 PM

To: Renner,Marcella P (BPA) - E-4; Renner,Marcella P (BPA) - E -4; Cook,Joel D (BPA) - K-7; McDonald,Thomas A (BPA) -C-7;Shaheen,Richard L (BPA) - T-DITT-2; Kennedy,David K (BPA) - EC-4; Koehler,Birgit G (BPA) - PG-5; Eraut,Michelle L

(BPA) - EC-4; Zelinsky,Benjamin D (BPA) - E-4; James,Daniel M (BPA) - D-7; Welch,Dorothy W (BPA) - E-4; Harris,Marcus A
(BPA) - F-2; Cogswell,Peter (BPA) - Al -7; James,Eve A L (BPA) - PG-5; Armentrout,Scott G (BPA) - E -4; Senters,Anne E

(BPA) - LN-7; Pruder Scruggs,Kathryn M (BPA) - E-4; Alders,Kyna L (BPA) - K-7; LeadyJr,William 1 (BPA) - PG-5;

Cooper,Suzanne B (BPA) - P-6; Sweetrlason C (BPA) - EW-4

Cc: Sullivan,Leah S (BPA) - EWP-4; Baskerville,Sonya L (BPA) - AIN -WASH; Key,Philip S (BPA) LN-7; Case,Cynthia D
(CONTR) - AIR-7

Subject: Executive Advisory Group (EAG)
When: Tuesday, July 12, 2022 8:00 AM -9:00 AM (UTC-08:00) Pacific Time (US & Canada).
Where: Please see Webex and bridge information below

When it's time, join your Webex meeting here.

Join meeting

More ways to join:

Join from the meeting link
https://mybpa.webex.com/mybpa/j.php?MTID=m8d5c5af3baca8faea620aeblcOce253a

Join by meeting number

Meeting number (access code): b6
Meeting password: PPr5UCrZ7@2
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Tap to join from a mobile device attendees only)
+1-415-527-5035, (b)(6) --• US Toll

Join by phone
+1-415-527-5035 US Toll
Global call-in numbers

Join from a video system or application
Dial (b)(6) @mybpa.webex.com

Join using Microsoft Lync or Microsoft Skype for Business

Dial (b)(6) mybpa@lync.webex.com

If you are a host, click here to view host information.

Need help? Go to https://help.webex.com
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Monday, July 11, 2022 9:46 AM
To: Egerdahl,Ryan J (BPA) - PGPR-5

Subject: RE: I see now E3 was pushed out til tomorrow

Quite a story!

From: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Sent: Monday, July 11, 2022 9:45 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: I see now E3 was pushed out til tomorrow

rime. Notapie t- &w topics are snown °vow.

Tuesday 7/12 - GoToWebinar link - meeting begins at 1330 hrs Pacific time

• (1345 - 1430 hrs) U_pdate on Pacific lamprey runs in the Columbia River Basin and translocation successes: Lauri

• (1530 - 1700 hrs) Energy and Environmental Economicsig3) stud_y on Lower Snake River Dams Power Replacem
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From: Godwin,Mary E (BPA) - LN-7

Sent: Monday, July 18, 2022 6:59 AM
To: Armentrout,Scott G (BPA) - E -4; Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) -

PG-5

Cc: Leary,Jill C (BPA) - LN-7; Zelinsky,Benjamin D (BPA) - E -4; Hairston,John L (BPA) - A-7

Subject: RE: Interagency briefing on E3 study and salmon report

Hi Scott,
Eve contacted Aaron Burdick from E3 and he is available. Eve or Birgit will introduce Aaron.

Thanks,
Mary

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Monday, July 18, 2022 6:34 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Zelinsky,Benjamin D

(BPA) - E-4 <bdzelinsky@bpa.gov> ; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>

Subject: Interagency briefing on E3 study and salmon report

I was not asked about this but it appears to be scheduled. I would prefer E3 do the talking on the study if possible — but
since it is today I have no idea what was planned or expected. Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES

I E-4
BONNEVILLE POWER ADMINISTRATION

bpa.gov
I P 503-230-3076 I C (b)(6)

as
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Wednesday, June 1, 2022 10:27 AM
To: Neuls,Esther T (BPA) - PGPR- 5; James,Eve A L (BPA) - PG- 5; Bellcoff,Steve (BPA) - PGPR-5

Cc: Egerdahl,Ryan J (BPA) - PGPR-5

Subject: RE: LSR request for Birgit

Hello Esther,
Thanks for finding these. I'm impressed with how high our generation has been. Peaking near 3,000 MW in
2014 after we started spilling in the mid- late- 1990s is impressive. We definitely want to highlight this in our
presentation to CEQ which we are finalizing this week.

From: Neuls,Esther T (BPA) - PGPR-5 <etneuls@bpa.gov>

Sent: Wednesday, June 1, 2022 7:21 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>; Koehler,Birgit
G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Egerdahl,Ryan 1 (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Subject: RE: LSR request for Birgit

Good morning!

Here are the top 15 highest single hourly generation from LSR from 1990-2021...
• All 15 highest hourly gen came from 1990 and 1991 late May to early June.
• There were 323 single hour generations >= 2955 MW all happened prior to 2000, except 2014 had several single

hour gen that were > 2955. Also included below are single Max Hourly Gen of LSN from 1990-2021.

Please let me know if you have any questions or need anything additional. Also, I am happy to share the data file if you
think it'll help speed up the investigation. It takes time to communicate back and forth, please just keep in mind that this
is a big file with 46 years of hourly data.

I am happy to support in any way!
Have a great hump day!
Esther
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Top 15- hour of Total LSN Generation 1990-2021

Date Time IHR.Power LGS.Powell.MN.Pow( LWG.Powl Total UN
1 5/20/1991 14:00 666 854 885 874. 3279

2 6/2/1990 15:00 672 860 875 870. 3277

3 6/2/1990 16:00 653 876 877 870. 3276

4 5/20/1991 17:00 671 832 900 864. 3267

5 5/20/1991 0:00 663 816 914 868_ 3261

6 6/2/1990 18:00 649 867 868 870 3254

7 6/2/1990 17:00 641 866 875 870_ 3252

8 6/2/1990 19:00 639 864 865 870. 3238

9 5/20/1991 15:00 667 835 872 864_ 3238

10 5/30/1990 14:00 574 898 911 850_ 3233

11 5/20/1991 16:00 674 832 878 846. 3230

12 5/20/1991 18:00 666 832 874 844. 3216

13 5/25/1991 23:00 674 820 861 860. 3215

14 5/30/1990 15:00 560 904 900 850. 3214

15 5/20/1991 19:00 668 838 866 842 3214
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From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Tuesday, May 31, 2022 4:42 PM
To: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Neuls,Esther T (BPA) - PGPR-5 <etneuls@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Subject: RE: LSR request for Birgit

Thanks- could you look at the top hour from more recent data. Maybe once fish operations happened on the projects so
1990 — 2021? I have some look back data that has a high value of 2955 MW- is there any data higher than that for that
date range?

Thanks,
Eve

From: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>

Sent: Thursday, May 26, 2022 3:41 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Cc: Neuls,Esther T (BPA) - PGPR-5 <etneuls@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Subject: FW: LSR request for Birgit
Importance: High

Birgit/Eve

Below is some information that Esther pulled together after I had a conversation with Birgit across a wall (I know a

strange concept these days C))

Related to the maximum single hour of generation..

Esther was able to pull historical hourly generation for the four Lower Snake dames from 4/20/1975 to 12/31/2021.

Below is the top 15 single hour generation of the Total Lower Snake River projects, again, this is top 15 single hour
generation from aggregating four projects to get Total LSN generation.

• Data gathered from the publically accessible COE dataquery site
• All top 15 single hour generation came from March and April of 1982, data table also included below.
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If we want to modify what data we are looking for, restrict to more recent years or specific months any combination can

likely be pulled.

Top single hour generations details from individual [SR projects are also available below.
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Lower Snake River Projects
Top 15 Single Hour Generations (MW)
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3 4 6 7 8 9 10 11 11 13 14 IS

Itift Power Total.lHow [ mm 6% 655 635 641 636 635 645 651 656 658 655 644 654 653 656

Powet.Total PiourthlW1 925 924 910 913. 918 916 910 918 919 918 919 920 913 919 91916S

Powet Total 920 920 918 917 918 917 920 919 918 918 919 919 917 918 919JAN 1HourIMW)

PON•tetTotal IhouriMwl 930 930 935 933 934 935 918 913 907 905 905 914 905 899 894Iwo
3431 3429 3408 3406 3406 3403 3403 3401 3400 3399 3399 3397 33139 3389 3388••••••••Total 1SN

Top 15-hour of Total LSN Generation

Date Time IHR.Power LGS.Powet IMN.Powe LWG.Powt Total LSN

1 3/15/1982 16:00 656 925 920 930
_

3431

2 3/15/1982 17:00 655 924 920 930. 3429

3 3/18/1982 19:00 635 920 918 935, 3408

4 3/18/1982 16:00 641 915 917 933. 3406

5 3/18/1982 17:00 636 918 918 934, 3406

6 3/18/198218:00 635 916 917 935 3403

7 3/31/1982 17:00 645 920 920 918. 3403
8 3/29/1982 16:00 651 918 919 913. 3401

9 4/5/1982 17:00 656 919 918 907. 3400

10 3/29/1982 17:00 658 918 918 905, 3399

11 4/5/1982 16:00 655 919 919 906 3399

12 3/30/1982 17:00 644 920 919 914 3397

13 4/5/1982 15:00 654 913 917 905. 3389

14 4/12/1982 17:00 653 919 918 899. 3389

15 4/14/1982 3:00 656 919 919 894 3388
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, May 31, 2022 5:17 PM
To: James,Eve A L (BPA) - PG- 5; Bellcoff,Steve (BPA) - PGPR-5

Cc: Neuls,Esther T (BPA) - PGPR-5; Egerdahl,Ryan J (BPA) - PGPR-5

Subject: RE: LSR request for Birgit

Eve and I have been so heads-down focused on our presentation that I failed to say THANK YOU for the fast
turn -around. Joel Cook will be hugely pleased to see these high numbers in the powerpoint. Very cool!

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, May 31, 2022 4:42 PM
To: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Neuls,Esther T (BPA) - PGPR-5 <etneuls@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Subject: RE: LSR request for Birgit

Thanks - could you look at the top hour from more recent data. Maybe once fish operations happened on the projects so

1990— 2021? I have some look back data that has a high value of 2955 MW- is there any data higher than that for that
date range?

Thanks,
Eve

From: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>

Sent: Thursday, May 26, 2022 3:41 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Neuls,Esther T (BPA) - PGPR-5 <etneuls@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Subject: FW: LSR request for Birgit
Importance: High

Birgit/Eve

Below is some information that Esther pulled together after I had a conversation with Birgit across a wall (I know a

strange concept these days (D)

Related to the maximum single hour of generation..

Esther was able to pull historical hourly generation for the four Lower Snake dames from 4/20/1975 to 12/31/2021.

Below is the top 15 single hour generation of the Total Lower Snake River projects, again, this is top 15 single hour
generation from aggregating four projects to get Total LSN generation.

• Data gathered from the publically accessible COE dataquery site
• All top 15 single hour generation came from March and April of 1982, data table also included below.

If we want to modify what data we are looking for, restrict to more recent years or specific months any combination can
likely be pulled.

Top single hour generations details from individual LSR projects are also available below.
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Ifl Povref.Total.11iourlMW1 656 655 635 641 636 635 645 651 656 658 655 644 65.4 653 656

F'o%yer.Total 925. 924 929 915 918 916 920 918 919 918 919 929 913 919 919IMO LOS 11104.41'1MM

Power 1tiour(MW1 929 970 918 917 918 917 920 919 918 918 919 919 917 918 919LIMN .Total

1W6Pcnvef Total 1Hout(MWI 93) 930 935 933 934 935 918 913 907 905 905 914 905. 899 894

Total 3431 3429 3408 3406 3406 3403 3403 3401 3400 3399 3399 3397 3389 3389 3388194

Top 15- hour of Total LSN Generation

Date Time IHR.Power LGS.Powei LMN.Pow( LWG.Powl Total UN
1 3/15/1982 16:00 656 925 920 930. 3431

2 3/15/1982 17:00 655 924 920 930. 3429

3 3/18/1982 19:00 635 920 918 935. 3408

4 3/18/1982 16:00 641 915 917 933. 3406

5 3/18/1982 17:00 636 918 918 934. 3406

6 3/18/198218:00 635 916 917 935 3403

7 3/31/1982 17:00 645 920 920 918. 3403

8 3/29/1982 16:00 651 918 919 913. 3401

9 4/5/1982 17:00 656 919 918 907. 3400

10 3/29/1982 17:00 658 918 918 905. 3399

11 4/5/1982 16:00 655 919 919 906. 3399

12 3/30/1982 17:00 644 920 919 914. 3397

13 4/5/1982 15:00 654 913 917 905. 3389

14 4/12/1982 17:00 653 919 918 899. 3389

15 4/14/1982 3:03 656 919 919 894 3388
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From:
Sent:
To:
Subject:

Koehler,Birgit G (BPA) - PG-5

Tuesday, May 31, 2022 5:10 PM
James,Eve A L (BPA) - PG- 5

RE: LSR request for Birgit

Oh, I had missed that email from Steve (b)(6)

Interesting that these were all 1982. Clearly no spill, and some are 3 hours. We can find a way to say that we
have generated over 3,400 MW somewhere in our presentations. I'll try to look at them with a fresh eye in the
morning.

From: James,Eve A L (BPA) - PG - 5 <eajames@bpa.gov>

Sent: Tuesday, May 31, 2022 4:42 PM
To: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Neuls,Esther T (BPA) - PGPR-5 <etneuls@bpa.gov>; Egerdahl,Ryan 1 (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Subject: RE: LSR request for Birgit

Thanks- could you look at the top hour from more recent data. Maybe once fish operations happened on the projects so

1990— 2021? I have some look back data that has a high value of 2955 MW- is there any data higher than that for that
date range?

Thanks,
Eve

From: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>

Sent: Thursday, May 26, 2022 3:41 PM
To: Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov> ; James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>

Cc: Neuls,Esther T (BPA) - PGPR-5 <etneuls@bpa.gov>; Egerdahl,Ryan 1 (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Subject: FW: LSR request for Birgit
Importance: High

Birgit/Eve

Below is some information that Esther pulled together after I had a conversation with Birgit across a wall (I know a

strange concept these days ())
Related to the maximum single hour of generation..

Esther was able to pull historical hourly generation for the four Lower Snake dames from 4/20/1975 to 12/31/2021.

Below is the top 15 single hour generation of the Total Lower Snake River projects, again, this is top 15 single hour
generation from aggregating four projects to get Total LSN generation.

• Data gathered from the publically accessible COE dataquery site
• All top 15 single hour generation came from March and April of 1982, data table also included below.

If we want to modify what data we are looking for, restrict to more recent years or specific months any combination can
likely be pulled.
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Top single hour generations details from individual [ SR projects are also available below.
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Lower Snake River Projects
Top 15 Single Hour Generations (MW)

04/20/1975 to 2021
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1ii1411101

Date Time IHR.Power LGS.Powei LMN.Powc LWG.Powl Total LSN

1 3/15/1982 16:00 656 925 920 930 3431

2 3/15/1982 17:00 655 924 920 930 3429

3 3/18/1982 19:00 635 920 918 935 3408

4 3/18/1982 16:00 641 915 917 933. 3406

5 3/18/1982 17:00 636 918 918 934. 3406

6 3/18/1982 18:00 635 916 917 935 3403

7 3/31/1982 17:00 645 920 920 918. 3403

8 3/29/1982 16:00 651 918 919 913. 3401

9 4/5/1982 17:00 656 919 918 907. 3400

10 3/29/1982 17:00 658 918 918 905. 3399

11 4/5/1982 16:00 655 919 919 906. 3399

12 3/30/1982 17:00 644 920 919 914. 3397

13 4/5/1982 15:00 654 913 917 905. 3389

14 4/12/1982 17:00 653 919 918 899. 3389

15 4/14/1982 3:00 656 919 919 894 3388
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From: Neuls,Esther T (BPA) - PGPR- 5

Sent: Wednesday, June 1, 2022 1:21 PM

To: James,Eve A L (BPA) - PG- 5; Bellcoff,Steve (BPA) - PGPR-5; Koehler,Birgit G (BPA) - PG-5
Cc: Egerdahl,Ryan J (BPA) - PGPR-5

Subject: RE: LSR request for Birgit

No problem! Narrowing down the data to what we need is best!

The Max Hour Gen in 2014 (2962 MW) happened in the month of March, just as you suspected...

If only looking at months of Dec to Feb, here are the top 5 Max Hour gen for 2006 — 2021:

Top 5 Single-hr Gen MWh

1 Jan - 2011 2838

2 Feb - 2015 2438

3 Feb - 2006 2419

4 Jan - 2006 2299

5 Feb - 2017 2299

Please let me know if you have any questions or additional request.
Thanks
Esther
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From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Wednesday, June 1, 2022 10:53 AM
To: Neuls,Esther T (BPA) - PGPR-5 <etneuls@bpa.gov>; Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Subject: RE: LSR request for Birgit

Thanks Esther- I'm assuming the peak generation values on your chart occurred in March before spring spill but could
you let me know if that assumption is correct? We are working on a slide responding to the NWEC study on the LSR

replacement that just came out. Their data set is from 2006— 2021. Could we use that same time period to determine
the peak generation for Dec — Feb months? Thanks for all your help on this - honing this message before we share our
results is very important ©

From: Neuls, Esther T (BPA) - PGPR-5 <etneuls@bpa.gov>

Sent: Wednesday, June 1, 2022 7:21 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>; Koehler,Birgit
G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Egerdahl,Ryan 1 (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Subject: RE: LSR request for Birgit

Good morning!

Here are the top 15 highest single hourly generation from LSR from 1990-2021...
• All 15 highest hourly gen came from 1990 and 1991 late May to early June.
• There were 323 single hour generations >= 2955 MW all happened prior to 2000, except 2014 had several single

hour gen that were > 2955. Also included below are single Max Hourly Gen of LSN from 1990-2021.

Please let me know if you have any questions or need anything additional. Also, I am happy to share the data file if you
think it'll help speed up the investigation. It takes time to communicate back and forth, please just keep in mind that this
is a big file with 46 years of hourly data.

I am happy to support in any way!
Have a great hump day!
Esther
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Top 15- hour of Total LSN Generation 1990-2021

Date Time IHR.Power LGS.Powell.MN.Pow( LWG.Powl Total UN
1 5/20/1991 14:00 666 854 885 874. 3279

2 6/2/1990 15:00 672 860 875 870. 3277

3 6/2/1990 16:00 653 876 877 870. 3276

4 5/20/1991 17:00 671 832 900 864. 3267

5 5/20/1991 0:00 663 816 914 868_ 3261

6 6/2/1990 18:00 649 867 868 870 3254

7 6/2/1990 17:00 641 866 875 870_ 3252

8 6/2/1990 19:00 639 864 865 870. 3238

9 5/20/1991 15:00 667 835 872 864_ 3238

10 5/30/1990 14:00 574 898 911 850_ 3233

11 5/20/1991 16:00 674 832 878 846. 3230

12 5/20/1991 18:00 666 832 874 844. 3216

13 5/25/1991 23:00 674 820 861 860. 3215

14 5/30/1990 15:00 560 904 900 850. 3214

15 5/20/1991 19:00 668 838 866 842 3214
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From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Tuesday, May 31, 2022 4:42 PM
To: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Neuls,Esther T (BPA) - PGPR-5 <etneuls@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Subject: RE: LSR request for Birgit

Thanks- could you look at the top hour from more recent data. Maybe once fish operations happened on the projects so
1990 — 2021? I have some look back data that has a high value of 2955 MW- is there any data higher than that for that
date range?

Thanks,
Eve

From: Bellcoff,Steve (BPA) - PGPR-5 <srbellcoff@bpa.gov>

Sent: Thursday, May 26, 2022 3:41 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Cc: Neuls,Esther T (BPA) - PGPR-5 <etneuls@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Subject: FW: LSR request for Birgit
Importance: High

Birgit/Eve

Below is some information that Esther pulled together after I had a conversation with Birgit across a wall (I know a

strange concept these days C))

Related to the maximum single hour of generation..

Esther was able to pull historical hourly generation for the four Lower Snake dames from 4/20/1975 to 12/31/2021.

Below is the top 15 single hour generation of the Total Lower Snake River projects, again, this is top 15 single hour
generation from aggregating four projects to get Total LSN generation.

• Data gathered from the publically accessible COE dataquery site
• All top 15 single hour generation came from March and April of 1982, data table also included below.
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If we want to modify what data we are looking for, restrict to more recent years or specific months any combination can

likely be pulled.

Top single hour generations details from individual [SR projects are also available below.
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3 4 6 7 8 9 10 11 11 13 14 IS

Itift Power Total.lHow [ mm 6% 655 635 641 636 635 645 651 656 658 655 644 654 653 656

Powet.Total PiourthlW1 925 924 910 913. 918 916 910 918 919 918 919 920 913 919 91916S

Powet Total 920 920 918 917 918 917 920 919 918 918 919 919 917 918 919JAN 1HourIMW)

PON•tetTotal IhouriMwl 930 930 935 933 934 935 918 913 907 905 905 914 905 899 894Iwo
3431 3429 3408 3406 3406 3403 3403 3401 3400 3399 3399 3397 33139 3389 3388••••••••Total 1SN

Top 15-hour of Total LSN Generation

Date Time IHR.Power LGS.Powet IMN.Powe LWG.Powt Total LSN

1 3/15/1982 16:00 656 925 920 930
_

3431

2 3/15/1982 17:00 655 924 920 930. 3429

3 3/18/1982 19:00 635 920 918 935, 3408

4 3/18/1982 16:00 641 915 917 933. 3406

5 3/18/1982 17:00 636 918 918 934, 3406

6 3/18/198218:00 635 916 917 935 3403

7 3/31/1982 17:00 645 920 920 918. 3403
8 3/29/1982 16:00 651 918 919 913. 3401

9 4/5/1982 17:00 656 919 918 907. 3400

10 3/29/1982 17:00 658 918 918 905, 3399

11 4/5/1982 16:00 655 919 919 906 3399

12 3/30/1982 17:00 644 920 919 914 3397

13 4/5/1982 15:00 654 913 917 905. 3389

14 4/12/1982 17:00 653 919 918 899. 3389

15 4/14/1982 3:00 656 919 919 894 3388
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From: Habibi,Maryam A (BPA) - DKP-7

Sent: Friday, July 8, 2022 10:09 AM
To: Leary,Jill C (BPA) - LN-7; Johnson,G Douglas (BPA) - DK-7; Goodwin,Summer G (BPA) -

DKS-7; Scruggs,Joel L (BPA) - DK-7

Cc: Godwin,Mary E (BPA) - LN-7; Baskerville,Sonya L (BPA) - AIN-WASH; Zelinsky,Benjamin
D (BPA) - E-4; Koehler,Birgit G (BPA) - PG-5

Subject: RE: Latest on E3 Comms package

Thank you, Jill!

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 I C (b)(6)

From: Leary,Jill C (BPA) - LN -7 <jcleary@bpa.gov>

Sent: Friday, July 8, 2022 10:08 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: Latest on E3 Comms package

From DOE:

I just heard from CEQ— they expect White House comms to reach out this afternoon with a comms package.
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Friday, July 8, 2022 10:15 AM
To: Leary,Jill C (BPA) - LN-7; Goodwin,Summer G (BPA) - DKS-7; Habibi,Maryam A (BPA) -

DKP-7; Scruggs,Joel L (BPA) - DK-7

Cc: Godwin,Mary E (BPA) - LN-7; Baskerville,Sonya L (BPA) - AIN-WASH; Zelinsky,Benjamin
D (BPA) - E-4; Koehler,Birgit G (BPA) - PG-5

Subject: RE: Latest on E3 Comms package

It's like Christmas in July.

From: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Friday, July 8, 2022 10:08 AM
To: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: Latest on E3 Comms package

From DOE:

I just heard from CEQ— they expect White House comms to reach out this afternoon with a comms package.
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Monday, June 27, 2022 1:06 PM
To: Chad Madron
Cc: James,Eve A L (BPA) - PG- 5

Subject: RE: Link! RE: Memo/Background for Members ahead of July 7 E3 presentation for this
Wed.

Thanks!

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Monday, June 27, 2022 12:24 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Jennifer Light <JLight@NWCouncil.org>; Egerdahl,Ryan J (BPA) -

PGPR-5 <rjegerdahl@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>

Cc: Kendra Coles <kcoles@nwcouncil.org> ; Donahue,Scott L (BPA) - EWP-4 <sIdonahue@bpa.gov>; Walker,Danielle N

(BPA) - EW-4 <dnwalker@bpa.gov>; Moody,David F (BPA) - PEH-6 <dfmoody@bpa.gov>

Subject: [ EXTERNAL] RE: Link! RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Birgit, I will add you as a panelist in case you want to say anything like "here's Arne!"

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Monday, June 27, 2022 12:15 PM
To: Chad Madron <CMadron@NWCouncil.org>; Jennifer Light <JLight@NWCouncil.org> ; Egerdahl,Ryan J (BPA) - PGPR-5
<riegerdahl@bpa.gov>

Cc: Kendra Coles <kcoles@nwcouncil.org> ; Donahue,Scott L (BPA) - EWP-4 <sIdonahue@bpa.gov> ; Walker,Danielle N

(BPA) - EW-4 <dnwalker@bpa.gov>; Moody,David F (BPA) - PEH-6 <dfmoody@bpa.gov>

Subject: RE: Link! RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thanks Chad - I will be out of the office that week. Can I forward this information to Birgit Koehler who will be filling in

for me or do you need to send it to her bgkoehler@bpa.gov

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Monday, June 27, 2022 12:13 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Jennifer Light <JLight@NWCouncil.org>; Egerdahl,Ryan J (BPA) -

PGPR-5 <rjegerdahl@bpa.gov>

Cc: Kendra Coles <kcoles@nwcouncil.org> ; Donahue,Scott L (BPA) - EWP-4 <sIdonahue@bpa.gov>; Walker,Danielle N

(BPA) - EW-4 <dnwalker@bpa.gov>; Moody,David F (BPA) - PEH-6 <dfmoody@bpa.gov>

Subject: [ EXTERNAL] Link! RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Eve, I added you and Arne as panelists. I know you probably won't speak, but that way you can if you need to! You
should've gotten the unique entry emails just now and will again 1 day and 1 hour before the event.

For everyone else here is general registration info you can pass around. This will also be posted on our website this Wed
afternoon when we post the full agenda

Please register for Council Meeting - July 7, 2022 on Jul 7, 2022 8:30 AM PDT at:

1

27694772(01).pdf



https://attendee.gotowebinar.com/register/8177247620192779277 (Arne and Eve do NOT need to do this!)

After registering, you will receive a confirmation email containing information about joining the webinar.

Brought to you by GoTo Webinar®

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Monday, June 27, 2022 11:52 AM
To: Jennifer Light <JLight@NWCouncil.org> ; Chad Madron <CMadron@NWCouncil.org> ; Egerdahl,Ryan J (BPA) - PGPR-5

<rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com) <arne@ethree.com>

Cc: Kendra Coles <kcoles@nwcouncil.org>; Donahue,Scott L (BPA) - EWP-4 <sIdonahue@bpa.gov>; Walker,Danielle N

(BPA) - EW-4 <dnwalker@bpa.gov>; Moody,David F (BPA) - PEH-6 <dfmoody@bpa.gov>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

I will coordinate with Arne on materials and get back to you.

Thanks,
Eve

From: Jennifer Light <ILight@NWCouncil.org>

Sent: Monday, June 27, 2022 11:49 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>; Egerdahl,Ryan J (BPA) -

PGPR-5 <rjegerdahl@bpa.gov> ; Arne Olsen (arne@ethree.com) <arne@ethree.com >

Cc: Kendra Coles <kcoles@nwcouncil.org>; Donahue,Scott L (BPA) - EWP-4 <sIdonahue@bpa.gov>; Walker,Danielle N

(BPA) - EW-4 <dnwalker@bpa.gov>; Moody,David F (BPA) - PEH-6 <dfmoody@bpa.gov>

Subject: [EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thanks Eve. We will put Arne down as presenter.

Is there a name for the study I can reference or any executive summary or other material we can share with the
members in advance? I am working on a packet memo, and any information you can provide that will help the members
prepare would be appreciated.

Thanks,
Jennifer

Jennifer Light (she/her)

Interim Director of Power Planning
Office: 503 -222 -51611Direct:
www.nwcouncil.org

1
LinkedIn

AI Northwest Power and
Conservation Council

(b)(6)

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Monday, June 27, 2022 10:58 AM
To: Chad Madron <CMadron@NWCouncil.org>; Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>; Arne Olsen
(arne@ethree.com) <arne@ethree.com >
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Cc: Jennifer Light <JUght@NWCouncil.org>; Kendra Coles <kcoles@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thanks Chad - no one from BPA will be presenting. Arne will be presenting the E3 study results.

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Monday, June 27, 2022 10:48 AM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com) <arne@ethree.com>;

James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Cc: Jennifer Light <JUght@NWCouncil.org>; Kendra Coles <kcoles@nwcouncil.org>

Subject: [ EXTERNAL] Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Ryan, Eve, and Arne,

I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.

Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.

For July 7 — I will make sure you three all have calendar invites and panelist email/invites for the webinar.

Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.

You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.
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From: Baskerville,Sonya L (BPA) - AIN -WASH

Sent: Monday, June 27, 2022 1:26 PM
To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5; Godwin,Mary E (BPA) - LN-7;

Leary,Jill C (BPA) - LN-7; Armentrout,Scott G (BPA) - E-4
Zelinsky,Benjamin D (BPA) - E-4
RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Cc:

Subject:

Thanks. Will be back in touch.

Sonya Baskerville

BPA National Relations
(b)(6)

On Jun 27, 2022 4:22 PM, "James,Eve A L (BPA) - P0-5" <eajames@bpa.gov> wrote:
Privileged and Confidential; FOIA Exempt; Do Not Distribute
Arne is available after 2 PM EDT on July 7 or any time on July 8.

From: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Sent: Monday, June 27, 2022 1:21 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary
E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Armentrout,Scott G (BPA) - E-4

<sgarmentrout@bpa.gov>

Cc: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

I just need to know their availability after the Council presentation. I thought I saw a suggested time, but if they could

give a few options, that would be ideal. Thanks!

Sonya Baskerville

BPA National Relations
(b)(6)

On Jun 27, 2022 3:49 PM, "James,Eve A L (BPA) - P0-5" <eajames@bpa.gov> wrote:
Privileged and Confidential; FOIA Exempt; Do Not Distribute
Sonya
-Didwe hear anything more about scheduling a Congressional Delegation presentation? I'll let Arne know the timing
when I reach out about the council materials if we have one.
Thanks,
Eve

From: James,Eve A L (BPA) - PG-5

Sent: Monday, June 27, 2022 12:45 PM
To: Leary,Jill C (BPA) - LN-7 <iclearv@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Baskerville,Sonya L

(BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Koehler,Birgit G

(BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Privileged and Confidential; FOIA Exempt; Do Not Distribute
OK- I can touch base with Arne to let him know we need some coordination about if we share materials prior to the
meeting or not.
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From: Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>

Sent: Monday, June 27, 2022 12:38 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Armentrout,Scott G (BPA) - E -4

<sgarmentrout@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Privileged and Confidential; FOIA Exempt; Do Not Distribute
Gabe is speaking with CEQ tomorrow on the E3 study, so let's wait to hear the outcome of that discussion.
I think if we share the PPT this early, we need to be prepared to start fielding incoming questions and for
the information to be shared with others. We may want to think about whether we are ready for that or
want to set expectations with the Council that we may not have information to share ahead of the
presentation.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Monday, June 27, 2022 11:56 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Baskerville,Sonya L

(BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Koehler,Birgit G

(BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Privileged and Confidential; FOIA Exempt; Do Not Distribute
Sorry- adding Birgit

From: James,Eve A L (BPA) - PG-5

Sent: Monday, June 27, 2022 11:55 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Baskerville,Sonya L

(BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: FW: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Privileged and Confidential; FOIA Exempt; Do Not Distribute
Hello-

Council staff is wanting materials to share with members in advance of the meeting- it looks like they will be sending out
materials on Wednesday. Should we share the PPT materials that Arne will be walking through? The executive summary
needs some editing from BPA staff and we won't have the final report finalized until after the deadline. Let me know
your thoughts on the presentation materials and then I can coordinate with Arne.
Thanks,
Eve

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Monday, June 27, 2022 11:49 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>; Egerdahl,Ryan J (BPA) -

PGPR-5 <rjegerdahl@bpa.gov> ; Arne Olsen (arne@ethree.com) <arne@ethree.com >

Cc: Kendra Coles <kcoles@nwcouncil.org> ; Donahue,Scott L (BPA) - EWP-4 <sIdonahue@bpa.gov>; Walker,Danielle N

(BPA) - EW-4 <dnwalker@bpa.gov>; Moody,David F (BPA) - PEH-6 <dfmoody@bpa.gov>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Thanks Eve. We will put Arne down as presenter.
Is there a name for the study I can reference or any executive summary or other material we can share with the
members in advance? I am working on a packet memo, and any information you can provide that will help the members
prepare would be appreciated.
Thanks,
Jennifer
Jennifer Light (she/her)

Interim Director of Power Plannin
Office: 503-222 -51611 Direct:

2

27694840(01).pdf



www.nwcouncil.org
I

LinkedIn

0 Northwest Power and
Conservation Council

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Monday, June 27, 2022 10:58 AM
To: Chad Madron <CMadron@NWCouncil.org>; Egerdahl,Ryan J (BPA) - PGPR-5 <negerdahl@bpa.gov>; Arne Olsen
(arne@ethree.com) <arne@ethree.com >

Cc: Jennifer Light <JUght@NWCouncil.org>; Kendra Coles <kcoles@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Thanks Chad - no one from BPA will be presenting. Arne will be presenting the E3 study results.

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Monday, June 27, 2022 10:48 AM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <negerdahl@bpa.gov>; Arne Olsen (arne@ethree.com) <arne@ethree.com>;

James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Jennifer Light <JUght@NWCouncil.orp; Kendra Coles <kcoles@nwcouncil.org>

Subject: [ EXTERNAL] Memo/Background for Members ahead of July 7 E3 presentation for this Wed.
Hi Ryan, Eve, and Arne,
I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.
Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.
For July 7— I will make sure you three all have calendar invites and panelist email/invites for the webinar.
Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.
You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.
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From: James,Eve A L (BPA) - PG- 5

Sent: Monday, June 27, 2022 12:50 PM

To: Leary,Jill C (BPA) - LN-7; Godwin,Mary E (BPA) - LN-7; Baskerville,Sonya L (BPA) - AIN-

WASH; Armentrout,Scott G (BPA) - E-4; Koehler,Birgit G (BPA) - PG-5

Cc: Zelinsky,Benjamin D (BPA) - E-4
Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Privileged and Confidential; FOIA Exempt; Do Not Distribute
Sonya

-Didwe hear anything more about scheduling a Congressional Delegation presentation? I'll let Arne know the timing
when I reach out about the council materials if we have one.

Thanks,
Eve

From: James,Eve A L (BPA) - PG-5

Sent: Monday, June 27, 2022 12:45 PM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ; Baskerville,Sonya L

(BPA) - AIN -WASH <slbaskerville@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Koehler,Birgit G

(BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Privileged and Confidential; FOIA Exempt; Do Not Distribute
OK- I can touch base with Arne to let him know we need some coordination about if we share materials prior to the
meeting or not.

From: Leary,J ill C (BPA) - LN-7 <jcleary@bpa.gov>

Sent: Monday, June 27, 2022 12:38 PM
To: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Armentrout,Scott G (BPA) - E -4
<sgarmentrout@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Privileged and Confidential; FOIA Exempt; Do Not Distribute
Gabe is speaking with CEQ tomorrow on the E3 study, so let's wait to hear the outcome of that discussion.

I think if we share the PPT this early, we need to be prepared to start fielding incoming questions and for
the information to be shared with others. We may want to think about whether we are ready for that or
want to set expectations with the Council that we may not have information to share ahead of the
presentation.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Monday, June 27, 2022 11:56 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Baskerville,Sonya L

(BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Koehler,Birgit G
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(BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Privileged and Confidential; FOIA Exempt; Do Not Distribute

Sorry- adding Birgit

From: James,Eve A L (BPA) - PG-5

Sent: Monday, June 27, 2022 11:55 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Baskerville,Sonya L

(BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: FW: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Privileged and Confidential; FOIA Exempt; Do Not Distribute
Hello -

Council staff is wanting materials to share with members in advance of the meeting- it looks like they will be sending out
materials on Wednesday. Should we share the PPT materials that Arne will be walking through? The executive summary
needs some editing from BPA staff and we won't have the final report finalized until after the deadline. Let me know
your thoughts on the presentation materials and then I can coordinate with Arne.

Thanks,
Eve

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Monday, June 27, 2022 11:49 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>; Egerdahl,Ryan J (BPA) -

PGPR-5 <riegerdahl@bpa.gov> ; Arne Olsen (arne@ethree.com) <arne@ethree.com >

Cc: Kendra Coles <kcoles@nwcouncil.org>; Donahue,Scott L (BPA) - EWP-4 <sIdonahue@bpa.gov>; Walker,Danielle N

(BPA) - EW-4 <dnwalker@bpa.gov>; Moody,David F (BPA) - PEH-6 <dfmoody@bpa.gov>

Subject: [ EXTERNAL] RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thanks Eve. We will put Arne down as presenter.

Is there a name for the study I can reference or any executive summary or other material we can share with the
members in advance? I am working on a packet memo, and any information you can provide that will help the members
prepare would be appreciated.

Thanks,
Jennifer

Jennifer Light (she/her)

Interim Director of Power Planning
Office: 503 -222 -51611Direct b6
www.nwcouncil.org I LinkedIn

SNorthwest
Power and

Conservation Council

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Monday, June 27, 2022 10:58 AM
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To: Chad Madron <CMadron@NWCouncil.org>; Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>; Arne Olsen
(arne@ethree.com) <arne@ethree.com>

Cc: Jennifer Light <JUght@NWCouncil.org>; Kendra Coles <kcoles@nwcouncil.org>

Subject: RE: Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Thanks Chad - no one from BPA will be presenting. Arne will be presenting the E3 study results.

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Monday, June 27, 2022 10:48 AM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>; Arne Olsen (arne@ethree.com) <arne@ethree.com>;

James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Jennifer Light <JUght@NWCouncil.org>; Kendra Coles <kcoles@nwcouncil.org>

Subject: [ EXTERNAL] Memo/Background for Members ahead of July 7 E3 presentation for this Wed.

Hi Ryan, Eve, and Arne,

I am working with Jenn on pulling together a memo and any other background material we can for Members ahead of
the July 7 presentation on BPA's Snake River Dams study that is at 8:30am Pacific.

Can you confirm who from BPA and E3 will officially be presenting/speaking? Arne, I know you are giving the main
presentation. Is there a report exec summary or any slides we could include with the memo to help them prepare? We
will be sending them the prep memo THIS Wed by the middle of the day. Any info you can help us provide to help them
be prepared is appreciated.

For July 7— I will make sure you three all have calendar invites and panelist email/invites for the webinar.

Arne — speakers generally appear on camera, but it is not required. Our preference is for you to send me your slides and
then I use our computer to present them, but give you "keyboard and mouse control" so you can advance them using
your equipment. This makes it so you don't have to worry about presenting from your machine. If you are very
comfortable presenting from your screen directly we can accommodate that, we just find we have more consistent
results if we do it the other way as different folks have differing levels of comfort with different webinar technologies.

You should all get the GoToWebinar emails today! Those will have your UNIQUE entry links for the webinar. You will get
the emails again 1 day and 1 hour before the meeting as reminders.
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From: James,Eve A L (BPA) - PG- 5

Sent: Tuesday, May 31, 2022 5:04 PM
To: Koehler,Birgit G (BPA) - PG-5

Subject: RE: Missed conversation with Koehler,Birgit G (BPA) - PG- 5

Doug Johnson was thinking the communication plan would include talking points and a website write -up prior to
posting the public slide deck. I believe he is already thinking through timing and checking with website folks on their
workload. I have time on the Customer AE meeting on June 2 to give them some more information on the E3 study
and timelines since the Earth Justice FAQ's are on the public website (your notes match mine from the EAG for E3

results).

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, May 31, 2022 5:00 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: RE: Missed conversation with Koehler,Birgit G (BPA) - PG-5

We haven't talked much about the public roll-out. All focus has been on CEO.

Here are my notes from this morning:

• What's next:
0 Finalize with E3

0 Work on BPA reaction slides
0 Make sure DOE is comfortable with presentation before CEQ Booked. Get it to DOE by end of week.
0 Work on this Friday: Book a presentation to CEO asap, no later than the dep secretary meeting, now in

mid- late -June?

0 Decide whether to hold it within 408 for a while or release publicly

Who would participate in on preparing a proposal for public release? First we deal with the strategy
question, then details. Does that go to EAG? I feel like we are missing a forum for conversations one level
below EAG.

From: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>
Sent: Tuesday, May 31, 2022 4:56 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Missed conversation with Koehler,Birgit G (BPA) - PG -5

OK- just an FYI- Arne said E3 was getting questions about if the results would be public in time for the Inslee/Murray
process and they were asking about timeline for the public info to be released at last Friday's meeting. I thought
maybe the public slide deck would be available after briefing CEO we would schedule a public meeting. If the Execs

want to hold off for longer for a peer review I will let them know.
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From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, May 31, 2022 4:48 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: Missed conversation with Koehler,Birgit G (BPA) - PG-5

I don't know if we will get it in time for the Inslee/Murray stuff, even if we tried.

I think Scott, John, others will want peer review before we go public.

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Tuesday, May 31, 2022 4:44 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Missed conversation with Koehler,Birgit G (BPA) - PG-5

I see your note about peer review. For what timeline? If we want numbers to inform the Inslee/Murray process we
need to get the info out sooner than later. They are converting the CRSO EIS stuff to NPV for comparisons. It might
be good to get the E3 study out there as well.

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Tuesday, May 31, 2022 4:16 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: Missed conversation with Koehler,Birgit G (BPA) - PG-5

James,Eve A L (BPA) - PG-5 6:55 AM:

Hi Birgit- did you see the updated E3 slide deck? Who do you think I should forward that around to this morning?
Koehler,Birgit G (BPA) - PG-5 6:56 AM:

Let me take a look
What is your impression?

Koehler,Birgit G (BPA) - PG-5 6:59 AM:

I'd say, let's have you, Katie, and I look for glaring flaws, then we send to Scott.... I don't know. Let me start with step
one and look at it. Why don't you send to Scott now too. He's on early and would have time to look before the 8 am

James,Eve A L (BPA) - PG-5 6:59 AM:

OK
Koehler,Birgit G (BPA) - PG-5 7:02 AM:

I'M 1/3 through, and so far am pretty happy with it
James,Eve A L (BPA) - PG-5 7:03 AM:

Yes- I think it's pretty good. Some of the statements we had in our notes suggestions they weren't comfortable
putting in since the study wasn't about that topic specifically and they want to keep the slides clean and independent
from BPA messaging

Koehler,Birgit G (BPA) - PG-5 7:05 AM:

Not too surprising or unrealistic, but we would want to capture those. Maybe we would have a couple of
supplemental slides that have BPA's logo.
Like what the OR governor's office did together with the ODOE presentation. Only we'd try not to bend the
conclusion of central study

James,Eve A L (BPA) - PG-5 7:05 AM:

That'
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s exactly what I was thinking too
Koehler,Birgit G (BPA) - PG-5 7:22 AM:

Scott's note..., we should be prepared to discuss at 8 am.
(but I need to spend time reviewing PGB applications right now. Need to select whom to interview)

James,Eve A L (BPA) - PG-5 7:23 AM:

Yes- some of that comes from the same feedback they had from DOE as well that the build out of new resources
covers those TX grid services so they do list them in a grey box but not highlighted
Sounds good - I'll stub bugging you on this - PGB interviews are important!

Koehler,Birgit G (BPA) - PG-5 7:24 AM:

I did notice that little gray box. Scott was probably looking for a bigger highlight. It's worth mentioning when we
discuss this morning so all are clear on that.
From Scott:
[5/31/2022 7:25 AM ] Armentrout,Scott G (BPA) - E-4:

I think we will have to spell out the NPV cost. That is a big number but it doesn't necessarily mean anything to me or
how it would materialize.

Scott: I think numbers like that are easily disregarded in the world of narratives unless we make it more real.
Koehler,Birgit G (BPA) - PG-5 7:29 AM:

from Scott, After going through it again, I suspect Joel would be very unhappy we don't list the services being
replaced in a clean way upfront - no pun intended - lol

and my reply: TX services are in a gray box on Slide 5. We suggested to E3 to highlight them more, but DOE pointed
out that many of the services are provided by the replacement resources

more from Scott: [5/31/2022 7:28 AM ] Armentrout,Scott G (BPA) - E-4:

I don't think we should distribute to Joel till we reconcile the services being replaced

otherwise I agree it is probably about time to close the deal

I see your rec on BPA narrative

its a good idea

[5/31/2022 7:29 AM ] Armentrout,Scott G (BPA) - E-4:

Something like here is BPAs reaction to the data

Also, we will have to strategize who presents this to CEQ. Finally, DOE needs to see the final version to close the loop
on the agency review

Before we drop it

[5/31/2022 7:30 AM ] Armentrout,Scott G (BPA) - E-4:

on the region

James,Eve A L (BPA) - PG-5 7:31 AM:
Yes and we know RESOLVE didn't capture them so it seems weird to highlight them
E3 also mentioned they are starting ot get questions of when the info will be released publicly so there is time to
include it in Inslee/Murray process
Inslee/Murray is putting everything into NPV costs for comparisons

Koehler,Birgit G (BPA) - PG-5 7:32 AM:

maybe we can add a note on the side of the gray box that some are replaced by the new resources. That would
implicitely acknowledge that not all are replaced too
Interesting on the NPV

Koehler,Birgit G (BPA) - PG-5 7:37 AM:
[5/31/2022 7:31 AM ] Armentrout,Scott G (BPA) - E-4:

its not as straightforward as you guys had but its ok

Does this mean that those TX services have not been valued?

[5/31/2022 7:33 AM ] Koehler,Birgit G (BPA) - PG-5:
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E3 is supposed to qualitatively describe them. DOE made it clear that the dollar value is quite small compared to the
energy/capacity value.

Eve just told me that the Inslee/Murray report is putting everything into NPV for comparison between studies

[5/31/2022 7:35 AM ] Armentrout,Scott G (BPA) - E-4:

Not surprised - NPV is so obscure though it needs to be put into real world dollars and sense when explained

[5/31/2022 7:35 AM ] Koehler,Birgit G (BPA) - PG-5:

It doesn't seem so obscure to me

Koehler,Birgit G (BPA) - PG-5 12:30 PM:

I only found the ODOE presentation, not the OR governor (Jim McKenna?) piece
James,Eve A L (BPA) - PG-5 2:44 PM:

I'm calling into the bridge
Koehler,Birgit G (BPA) - PG-5 2:44 PM:

OK

Hydro meeting done?
Koehler,Birgit G (BPA) - PG-5 4:13 PM:

I hate to do this, but I think we need to pursue the peer review again. If the timing doesn't work, we can pull the plug
before we commit to contracting. But I do think we need to get moving. We keep getting asked about this.
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Thursday, May 26, 2022 7:18 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Subject: RE: More input from Scott

That sounds like a good solution.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Thursday, May 26, 2022 7:17 AM
To: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: More input from Scott

Getting the max number isn't the problem on this note- the issue is the fuel limited number when it is needed most in
winter and summer. Yes- in the spring when flows are high the LSN projects generate a lot but the criticism is the region
is flush with power and low load so it isn't needed. That is why we focus on the sustained winter amount (Resource
Adequacy folks would further constrain the value to the sustained winter amount in dry water years). We can find the
highest we generated during winter months and add to the slide.

From: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Sent: Thursday, May 26, 2022 6:43 AM
To: Koehler,Birgit G (BPA) - PG-5 <bakoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiannes@bpa.gov>

Subject: More input from Scott
Importance: High

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, May 26, 2022 6:39 AM
To: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Subject: RE: lay-person ppt

The key principle to use is identification of the max here. We don't need to say they HAVE to replace the full amount —

but we certainly want to show what the LSRDs produce. Its facts. For some reason we are hesitant to show the amount
and I don't know why. I suspect the data is there on the max number ever produced. Lets go get it!!!!

SCOTT G ARM ENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION

boa.cov I P 503-230-3076 I C )(6)

V ell

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Thursday, May 26, 2022 6:37 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: lay-person ppt
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Got it. I'll work with Eve and Birgit to track that down.

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, May 26, 2022 6:35 AM
To: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Subject: RE: lay-person ppt
Importance: High

I like the first slide. The area that talks about cost per year — is it bounded, i.e. forever or for a certain amount of years?
Starting and ending when? I wonder what the fuel limited capacity is? Surely there is number produced in the data —

maybe we can find that number and just use the factual number? So if it EVER produced 3000 or more megawatts, we
just say it has generated UP TO XXXX MW with the nameplate capacity of Scott

SCOTT G ARM ENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION

boa.dov I P 503-230-3076 I b (6

MCI 0 MID
From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Wednesday, May 25, 2022 4:21 PM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: FW: lay-person ppt

Hi Scott,
This is an iterative process -- here is where we are now. Eve has sent this to E3 so they can start tracking down some of
the requests. We will find out on Thursday if we need this by Friday, and we are doing our best to stay on top of it.

Let me know if this is more of what you are looking for. I have a personal commitment for this evening that I can't get
out of, but I'm available first thing in the morning to discuss. I can be available very early.

Katie Pruder Scruggs
Environmental Communication Specialist
Bonneville Power Administration
503 -230-3111

b6
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From: Goodwin,Summer G (BPA) - DKS-7

Sent: Thursday, July 14, 2022 4:00 PM

To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Cc: Johnson,G Douglas (BPA) - DK-7; Scruggs,Joel L (BPA) - DK-7; Habibi,Maryam A (BPA) -

DKP-7

Subject: RE: Northwest RiverPartners' campaign on "The Story" tonight

I like your recommendation. I think if we offer one briefing, there will be flood of requests and it could be spending. I'm
sure other groups would be happy to offer their interpretation.

I like the idea of sending the recording. Thanks

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Thursday, July 14, 2022 3:25 PM
To: Goodwin,Summer G (BPA) - 01(5-7 <sggoodwin@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>
Cc: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <j1scruggs@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Subject: RE: Northwest RiverPartners' campaign on "The Story" tonight

Hi Summer-

I don't think we would want BPA staff to present E3 study results to customers because we are really trying to keep the
E3 analysis as independent as possible. I suggest sending a link to the recording of the Council meeting where E3 briefed
their report (scroll through about 2 to 3 hours; it was the last agenda item of the meeting). Once they have viewed the
presentation we could be available to answer or facilitate answers to specific questions.

https://nwcouncil.box.com/shared/static/zhwlqh2Ou3s4tgd2ik6s9ozruo91g967.mp4

We could potentially facilitate E3 to present their results but we are prioritizing Congressional staff briefings and I'm not
sure if the current contract $'s will support additional meetings (depends on how many DC briefings get scheduled). I

can check with E3 on budget once Sonya finishes scheduling. Birgit and I could probably swing a briefing if others feel
strongly that we should.

Thanks,
Eve

From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Thursday, July 14, 2022 12:05 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Subject: FW: Northwest RiverPartners' campaign on "The Story" tonight

Request from a customer for an Replacement Cost Study briefing.

I expect we will get more of these.
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From: Perry,Marcus I (BPA) - PSW-6 <miperry@bpa.gov>

Sent: Thursday, July 14, 2022 11:51 AM
To: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: RE: Northwest RiverPartners' campaign on "The Story" tonight

Hey Summer. I received a request from a customer to have someone provide a briefing on the E3 Dam Replacement
study for their Utility Advisory Committee. I see Eve James and Birgit Koehler listed on the Talking Pints as people to
contact for questions...but would they be the right people to connect with for discussing the study results externally
too? I wasn't sure if we were planning a larger debrief from E3 for customers outside of the councils presentation the
other day?

-Marcus

From: Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Sent: Thursday, July 14, 2022 11:23 AM
To: Thompson,Kim T (BPA) - P5-6 <ktthompson@bpa.gov>; ADL PSE ONLY <ADL PSE ONLY@BPASitetbpa.gov>;

ADL_PSW_ALL <ADL PSW ALL@BPASite1.bpa.gov>; Hilliard Creecy,Jamae (BPA) - PE-6 <ilhilliard@bpa.gov> ; Leady

Jr,William J (BPA) - PG-5 <w(leady@bpa.gov>; Dibble,Rachel L (BPA) - PT-5 <rldibble@bpa.gov>; Spraggins,Melanie (BPA)
- P-6 <mspraggins@bpa.gov> ; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>

Subject: FW: Northwest RiverPartners' campaign on "The Story" tonight

KGW is channel 8 in Portland, not sure about elsewhere in the region. This might be something to watch.

From: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Sent: Thursday, July 14, 2022 10:30 AM
To: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: FW: Northwest RiverPartners' campaign on "The Story"

FYI, sounds like Kurt Miller will be appearing in a KGW segment by Pat Dooris this evening, responding to viewer
questions about the NRPs' pro-LSRD campaign.

Joel Scruggs (He/Him)
Director of Communications

I Communications (OK)
BONNEVILLE POWER ADMINISTRATION
bpa.ociv I P 503-230-5511 I C (b)tb)
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From: Cook,Joel D (BPA) - K -7
Sent: Wednesday, July 13, 2022 3:57 PM

To: Koehler,Birgit G (BPA) - PG-5; Baskerville,Sonya L (BPA) - AIN -WASH; Hairston,John L

(BPA) - A-7; Zelinsky,Benjamin D (BPA) - E -4; James,Eve A L (BPA) - PG-5; Godwin,Mary E

(BPA) - LN-7; Armentrout,Scott G (BPA) - E-4; Habibi,Maryam A (BPA) - DKP-7;

Scruggs,Joel L (BPA) - DK-7; James,Daniel M (BPA) - D-7
Cc: Johnson,G Douglas (BPA) - DK-7

Subject: RE: Potential response to PPC letter (DRAFT)

I too like referring back to the EIS work in addition to the proposed comments

Joel Cook - From Workspace ONE Boxer

On Jul 13, 2022 2:36 PM, "Habibi,Maryam A (BPA) - DKP-7" <maasgharian@bpa.gov> wrote:
I'll see if I can find the latest version before he returns tomorrow.
Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE PO a. RATION

P 503-230-4413
I
C (b)(6)

From: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>

Sent: Wednesday, July 13, 2022 2:34 PM
To: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Cook,Joel D (BPA) - K-7 cidcook@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov> ; James,Eve A L (BPA)
- PG-5 <eajames@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ; Armentrout,Scott G (BPA) - E-4
<sgarmentrout@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7
<jIscruggs@bpa.gov>; James,Daniel M (BPA) - D-7 <dmjames@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: Potential response to PPC letter (DRAFT)

Good point.
Doug, can you please send those out again.
Thanks
John

From: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Sent: Wednesday, July 13, 2022 2:28 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Cook,Joel D (BPA) - K-7 <jdcook@bpa.gov>; Hairston,John L

(BPA) - A-7 <jlhairston@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; James,Eve A L (BPA) - PG-5

<eajames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Armentrout,Scott G (BPA) - E-4
<sgarmentrout@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7
<ilscruggs@bpa.gov>; James,Daniel M (BPA) - D-7 <dmiames@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: Potential response to PPC letter (DRAFT)

I believe Doug and folks had created some if asked talking points that already had been cleared with DOE and
should suffice on the E3 study.
On the so-called science study, I think we could say that isn't Administration policy and we continue to work
toward understanding the best available science and adaptive management for the various species.
Thanks.
Sonya Baskerville
BPA National Relations
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202.253.7352 m
On Jul 13, 2022 5:19 PM, "Hairston,John L (BPA) - A-7" <jlhairston@bpa.gov> wrote:
My thinking would be to create a combination of the 3 plus my CRSO context.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Wednesday, July 13, 2022 2:17 PM
To: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Cook,Joel D

(BPA) - K-7 <jdcook@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Baskerville,Sonya L (BPA) -

AIN -WASH <slbaskerville@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-

4 <bdzelinsky@bpa.gov> ; James,Daniel M (BPA) - D-7 <dmjames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5
<bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Cc: Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>

Subject: RE: Potential response to PPC letter (DRAFT)

I believe the second statement would be good as a response if we receive questions about our position on the other
paper.
I like the context you provide around the E3 report building on the CRSO analysis.
Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 e(b)(6)

From: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>

Sent: Wednesday, July 13, 2022 2:14 PM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Cook,Joel D (BPA) - K-7 <idcook@bpa.gov> ; Armentrout,Scott G

(BPA) - E-4 <sgarmentrout@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov> ; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; James,Daniel M (BPA) - D-7

<dmjames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5

<eajames@bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: Potential response to PPC letter (DRAFT)

Thanks Joel,
Well let's see. I think the statement is good, but a little provocative given the policy confusion taking place in D.C. right
now regarding the LSRDs. Couple of thoughts, 1) If we were to make a statement, I think it should come from me. 2) I

think a statement should also include reference to the EIS ROD and that the E3 study provide greater focus on the
alternative that was covered in the ROD. Otherwise I like the content that has been drafted.
Any thoughts from others on this?

From: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Sent: Wednesday, July 13, 2022 11:57 AM
To: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Cook,Joel D (BPA) - K-7 <jdcook@bpa.gov>; Armentrout,Scott G

(BPA) - E-4 <sgarmentrout@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; James,Daniel M (BPA) - 0 -7

<dmjames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5

<eaiames@bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>
Subject: Potential response to PPC letter (DRAFT)

PPC's claims of interference by CEO will draw some interest and we will likely get calls from Clearing Up and potentially
others. While I don't think we should address those claims head on, it's an opportunity to emphasize key takeaways
from the E3 study since those findings are being overshadowed. We can also put some focus on the clean energy aspect.
Here are some draft statements to consider. If we're comfortable providing a response, it might be safer to have it
attributed to me or Maryam.

Please review these draft statements and provide your feedback.
"E3's study elevates our understanding of the complexities and costs involved in exploring replacement resources to the
Lower Snake River dams. Given that Bonneville's utility customers and Northwest electric ratepayers would bear these
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costs through significantly higher rates, it's critical that the latest analysis of power supply options, projected costs and
impacts are available and fairly presented alongside other information."

"We respect and appreciate the commitment of so many groups and leaders in this regional dialogue about long-term
strategies that prioritize the protection and enhancement of salmon and steelhead. Ultimately, the region as a whole
must continue to advance collaborative solutions while also preserving critical and essential services and purposes that
the Northwest public, economy and society rely on."

"The demand for low-cost, dependable, clean energy is only increasing. From a practical standpoint, there simply aren't
any realistic replacement options available today or in the foreseeable future that wouldn't increase carbon dioxide
emissions, raise electricity bills for millions of Northwest residents and make our power grid less reliable. These are
compelling impacts that federal officials and the entire should not ignore."
Joel Scruggs (He/Him)
Director of Communications I Communications (DK)
BONNEVILLE POWER ADM
boa.gov I P 503-230-5511 I

k ZI •
(b)(6)

COMM o
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From: Habibi,Maryam A (BPA) - DKP-7

Sent: Wednesday, July 13, 2022 4:19 PM

To: Hairston,John L (BPA) - A-7; Baskerville,Sonya L (BPA) - AIN -WASH; Koehler,Birgit G

(BPA) - PG-5; Cook,Joel D (BPA) - K-7; Zelinsky,Benjamin D (BPA) - E -4; James,Eve A L

(BPA) - PG-5; Godwin,Mary E (BPA) - LN-7; Armentrout,Scott G (BPA) - E-4; Scruggs,Joel
L (BPA) - DK-7; James,Daniel M (BPA) - D-7

Cc: Johnson,G Douglas (BPA) - DK-7

Subject: RE: Potential response to PPC letter (DRAFT)

Sonya confirmed she meant the draft talking points. Yesterday, we updated and posted them internally. Here is the link.

https://con nection. bud. bpa.gov/news/cu rrent-

messages/ta I ki ngpoints/E3%20a na lyzes%2Opotential%2Oreplaceme nt%2Oresou rces%20a nd%20costs%20of%20lowe r%2
OSnake%20River%20dams.docx

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE PO r • • . , s TION

P 503-230-44131C (b)(6)

From: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>

Sent: Wednesday, July 13, 2022 2:34 PM
To: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Cook,Joel D (BPA) - K-7 <jdcook@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov> ; James,Eve A L (BPA)
- PG -5 <eajames@bpa.gov>; Godwin,Mary E (BPA) - LN -7 <megodwin@bpa.gov>; Armentrout,Scott G (BPA) - E -4

<sgarmentrout@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7

<jIscruggs@bpa.gov>; James,Daniel M (BPA) - D-7 <dmjames@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: Potential response to PPC letter (DRAFT)

Good point.

Doug, can you please send those out again.

Thanks
John

From: Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Sent: Wednesday, July 13, 2022 2:28 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Cook,Joel D (BPA) - K-7 <jdcook@bpa.gov>; Hairston,John L

(BPA) - A-7 <jlhairston@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; James,Eve A L (BPA) - PG -5

<eajames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Armentrout,Scott G (BPA) - E-4
<sgarmentrout@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Scruggs,Joel L (BPA) - DK-7

<jIscruggs@bpa.gov>; James,Daniel M (BPA) - D-7 <dmiames@bpa.gov>

Cc: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: Potential response to PPC letter (DRAFT)
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I believe Doug and folks had created some if asked talking points that already had been cleared with DOE and
should suffice on the E3 study.

On the so-called science study, I think we could say that isn't Administration policy and we continue to work
toward understanding the best available science and adaptive management for the various species.

Thanks.

Sonya Baskerville
BPA National Relations

(b)(6) 11

On Jul 13, 2022 5:19 PM, "Hairston,John L (BPA) - A-7" qhairston@bpa.gov> wrote:
My thinking would be to create a combination of the 3 plus my CRSO context.

From: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>
Sent: Wednesday, July 13, 2022 2:17 PM
To: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Cook,Joel D

(BPA) - K-7 <idcook@bpa.gov>; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Baskerville,Sonya L (BPA) -

AIN -WASH <slbaskerville@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-

4 <bdzelinsky@bpa.gov>; James,Daniel M (BPA) - D-7 <dmjames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5

<bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Cc: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Subject: RE: Potential response to PPC letter (DRAFT)

I believe the second statement would be good as a response if we receive questions about our position on the other
paper.

I like the context you provide around the E3 report building on the CRSO analysis.

Maryam Habibi
Manager

I
Media Relations, Policy Communications and Writing

BONNEVILLE POWER ADMINISTRATION
P 503-230-4413 IC (b)(6)

From: Hairston,John L (BPA) - A-7 <ilhairston@bpa.gov>

Sent: Wednesday, July 13, 2022 2:14 PM
To: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Cook,Joel D (BPA) - K-7 <jdcook@bpa.gov>; Armentrout,Scott G

(BPA) - E-4 <sgarmentrout@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; James,Daniel M (BPA) - D-7

<dmjames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5

<eajames@bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov> ; Johnson,G Douglas (BPA) - DK- 7 <gdjohnson@bpa.gov>

Subject: RE: Potential response to PPC letter (DRAFT)

Thanks Joel,

Well let's see. I think the statement is good, but a little provocative given the policy confusion taking place in D.C. right
now regarding the LSRDs. Couple of thoughts, 1) If we were to make a statement, I think it should come from me. 2) I

think a statement should also include reference to the EIS ROD and that the E3 study provide greater focus on the
alternative that was covered in the ROD. Otherwise I like the content that has been drafted.
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Any thoughts from others on this?

From: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>
Sent: Wednesday, July 13, 2022 11:57 AM
To: Hairston,John L (BPA) - A-7 <11hairston@bpa.gov>; Cook,Joel D (BPA) - K-7 <idcook@bpa.gov>; Armentrout,Scott G

(BPA) - E-4 <sgarmentrout@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>; Godwin,Mary E

(BPA) - LN-7 <megodwin@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>; James,Daniel M (BPA) - D-7
<dmiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5

<ea lames bpa.gov>

Cc: Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>
Subject: Potential response to PPC letter (DRAFT)

PPC's claims of interference by CEQ will draw some interest and we will likely get calls from Clearing Up and potentially
others. While I don't think we should address those claims head on, it's an opportunity to emphasize key takeaways
from the E3 study since those findings are being overshadowed. We can also put some focus on the clean energy aspect.
Here are some draft statements to consider. If we're comfortable providing a response, it might be safer to have it
attributed to me or Maryam.

Please review these draft statements and provide your feedback.

"E3's study elevates our understanding of the complexities and costs involved in exploring replacement resources to the
Lower Snake River dams. Given that Bonneville's utility customers and Northwest electric ratepayers would bear these
costs through significantly higher rates, it's critical that the latest analysis of power supply options, projected costs and
impacts are available and fairly presented alongside other information."

"We respect and appreciate the commitment of so many groups and leaders in this regional dialogue about long-term
strategies that prioritize the protection and enhancement of salmon and steelhead. Ultimately, the region as a whole
must continue to advance collaborative solutions while also preserving critical and essential services and purposes that
the Northwest public, economy and society rely on."

"The demand for low -cost, dependable, clean energy is only increasing. From a practical standpoint, there simply aren't
any realistic replacement options available today or in the foreseeable future that wouldn't increase carbon dioxide
emissions, raise electricity bills for millions of Northwest residents and make our power grid less reliable. These are
compelling impacts that federal officials and the entire should not ignore."

Joel Scruggs (He/Him)
Director of Communications I Communications (DK)
BONNEVILLE POWER ADMINISTRATION
bpa.gov

I
P 503-230-5511

I
C (b)(6)
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From:
Sent:
To:

Cc:

Subject:

Leary,Jill C (BPA) - LN-7

Thursday, June 9, 2022 10:11 AM
Armentrout,Scott G (BPA) - E -4; Godwin,Mary E (BPA)

AIN -WASH

Zelinsky,Benjamin D (BPA) - E-4; James,Eve A L (BPA) -

PG-5; Hairston,John L (BPA) - A-7; Coo k,Joel D (BPA) -

Scruggs,Joel L (BPA) - DK-7; Leady Jr,William J (BPA) -

P -6
RE: Proposed Public roll out of E3

- LN-7; Baskerville,Sonya L (BPA) -

PG-5; Koehler,Birgit G (BPA) -

K-7; Sweet,Jason C (BPA) - EW-4;

PG-5; Cooper,Suzanne B (BPA) -

Hi Scott,
Mary and I discussed, and this sounds like a good plan. We also mentioned it to Emily Hammond, and
they thought it made sense, thanks.

Jill

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 9, 2022 9:08 AM
To: Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Baskerville,Sonya L

(BPA) - AIN-WASH <slbaskerville@bpa.gov>

Cc: Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov> ;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov> ; Cook,Joel D

(BPA) - K-7 <jdcook@bpa.gov>; Sweet,Jason C (BPA) - EW-4 <jcsweet@bpa.gov>; Scruggs,Joel L (BPA) - DK-7

<jIscruggs@bpa.gov>; Leady Jr,William J (BPA) - PG-5 <wjleady@bpa.gov>; Cooper,Suzanne B (BPA) - P -6
<sbcooper@bpa.gov>

Subject: Proposed Public roll out of E3

All — discussion this morning — we are proposing to offer a presentation of the E3 study to the Northwest Power and
Conservation Council - Power Committee. This would be our public release plan. The next scheduled meeting is July (2nd

week) — though we could offer a special meeting if they want it earlier. This closes the loop on release to the public in a

specific forum plus honors our commitment to the council to share this study. We could inform CEQ that this is the release
plan and they can offer that info to those wishing for the results. This is just a proposal and we welcome feedback. Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES

I E-4
BONNEVILLE POWER ADMINISTRATION

boa.aov IP 503-230-3076 I C (b)(6)

V ire
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From: Cook,Joel D (BPA) - K -7
Sent: Tuesday, June 28, 2022 2:12 PM
To: Johnson,G Douglas (BPA) - DK-7; Baskerville,Sonya L (BPA) - AIN -WASH;

Zelinsky,Benjamin D (BPA) - E-4; Cooper,Suzanne B (BPA) - P-6; Chong Tim,Marcus H

(BPA) - L-7
Cc: Scruggs,Joel L (BPA) - DK-7; Habibi,Maryam A (BPA) - DKP-7; James,Eve A L (BPA) -

PG-5; Koehler,Birgit G (BPA) - PG-5; Goodwin,Summer G (BPA) - DKS-7

Subject: RE: REVIEW REQUESTED: Draft talking points E3 LSRD replacement analysis

Looks good

Thanks

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, June 28, 2022 10:27 AM
To: Cook,Joel D (BPA) - K-7 <icicook@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>; Chong
Tim,Marcus H (BPA) - L-7 <mhchongtim@bpa.gov>

Cc: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>;

James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Goodwin,Summer
G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: REVIEW REQUESTED: Draft talking points E3 LSRD replacement analysis

I have attached the current version of our draft talking points we intend to provide to AEs and other BPA external
communicators next week ahead of our briefing for the Northwest Power and Conservation Council. These have been
reviewed by Communications and Eve James and Birgit Koehler. I am also attached our proposed outreach plan so you
are familiar with the sequence of events we propose for release.

Please provide edits and comments by noon, Thursday, June 30. Ideally, we will have these finalized by COB, Friday, July
1 and can provide the talking points and the presentation E3 will use to brief the Council to our external communicators
via Communications email the day before the Council briefing. We are meeting today with Eve and Birgit to discuss the
outreach plan. If anyone would like to participate, please let me know and I'll forward you the invite.

Please let me know if you have questions or need more information about the talking points or outreach plan. Thanks!
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From: James,Eve A L (BPA) - PG- 5

Sent: Monday, June 27, 2022 7:49 AM
To: Koehler,Birgit G (BPA) - PG-5; Scruggs,Joel L (BPA) - DK-7; Warner,Joshua P (BPA) -

AIR-7; Pruder Scruggs,Kathryn M (BPA) - E-4; Johnson,G Douglas (BPA) - DK-7;

Habibi,Maryam A (BPA) - DKP-7

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement cost analysis talking points
Attachments: E3 LSRD replacement cost analysis TPs vi kps suggestionsjpw jlsbgk_eaj.docx

This version replies to a few comments and I replaced the table that had some weird font discrepencies.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, June 27, 2022 7:26 AM
To: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Warner,Joshua P (BPA) - AIR-7 <jpwarner@bpa.gov> ; James,Eve A L

(BPA) - PG-5 <eajames@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Johnson,G Douglas (BPA) -

DK-7 <gdjohnson@bpa.gov> ; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement cost analysis talking points

I replied to a couple prior comments, and of course added edits and comments of my own.

From: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Sent: Sunday, June 26, 2022 10:51 PM
To: Warner,Joshua P (BPA) - AIR-7 <ipwarner@bpa.gov> ; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Pruder
Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement cost analysis talking points

Hey, all. I added some initial suggestions and a few comments.

Joel Scruggs (He/Him)
Director of Communications

I Communications (DK)
BONNEVILLE POWER ADMINISTRATION
bpa.gov

I P 503-230-5511 I C

From: Warner,Joshua P (BPA) - AIR-7 <ipwarner@bpa.gov>

Sent: Friday, June 24, 2022 3:54 PM

To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov> ;

Johnson,G Douglas (BPA) - DK- 7 <gdjohnson@bpa.gov> ; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement cost analysis talking points

One more edit.

From: Warner,Joshua P (BPA) - AIR- 7

Sent: Friday, June 24, 2022 3:39 PM
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To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov> ;

Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement cost analysis talking points

Thanks for the chance to take a look. I have not seen any other documents on the study, so just working from the
messages in the doc. I put my comments on top of Katie's comments. I then pulled Eve's comments into this document
because I was mid -stream when I saw them.

Josh

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Friday, June 24, 2022 2:58 PM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>;

Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Warner,Joshua P (BPA) - AIR-7 <ipwarner@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement cost analysis talking points

Added a few edits to Katie's version but will revisit early next week to make sure I didn't miss anything on a sunny Friday
afternoon.

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Friday, June 24, 2022 2:25 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov> ; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Warner,Joshua P (BPA) - AIR-7 <ipwarner@boa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement cost analysis talking points

Thanks for the opportunity to review. A few suggestions for the key messages. I'm out all next week.

Have a great weekend!

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Friday, June 24, 2022 2:13 PM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@boa.gov>;

James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@boa.gov>; Pruder
Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov> ; Warner,Joshua P (BPA) - AIR-7 <ipwarner@bpa.gov>

Subject: REVIEW REQUESTED: E3 LSRD replacement cost analysis talking points

Please take a look and provide any edits or comments you have by noon, Tuesday, June 28. Once I have your comments
and edits, I'll circulate a revised version to managers and executives. We need to have these done by next Friday if we
still intend to present the results to the Council Wednesday or Thursday the week of the 4th of July.

The first few sections are new — the Q&A was lifted almost verbatim from the E3 powerpoint presentation. I hope this is

close to the mark. Thanks for your help. Have a great weekend.
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Tuesday, June 28, 2022 8:49 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement study

Let's get that and the proposed rollout plan to them. I am OK with the current version. Were you and Birgit able to
resolve those remaining comments?

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, June 28, 2022 8:47 AM
To: Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement study

Hi Doug-

There was a lot of interest at the Executive Advisory Group meeting this morning about the E3 study rollout. The basic
concern during the discussion was that the study is independent and we don't want to be viewed as putting a spin on it
or interfering with others viewing the study as independent but also don't want to be flat footed when asked our
viewpoint. Joel and Sonya would like to review the talking points when you think you have a good version for internal
review - I think this version looks good but will defer to your expertise and let you circulate around to a minimum of Joel
Cook, Sonya Baskerville, Ben Zelinsky (acting for Scott Armentrout), Suzanne Cooper.

Thanks,
Eve

From: James,Eve A L (BPA) - PG-5

Sent: Monday, June 27, 2022 5:02 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement study

Attached is a cleaned up version.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Monday, June 27, 2022 9:32 AM
To: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: REVIEW REQUESTED: E3 LSRD replacement study

OK. I cleaned this up and deleted comments that were addressed. There are a few that I don't know how to handle.
Please take a look and provide language or deletions that address your comments. Thanks.

1
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DRAFT 6/24/22

FOR INTERNAL USE ONLY

BPA talkinE points

E3 lower Snake River dam replacement costs analysis

June 2022

What this is

Earlier this year, BPA contracted withengaged electric industry research firm Energy and
Environmental Economics2 also known as E.32 Ito conduct an independent analysis of the
electricity system value of the four lower Snake River (LSR) dams] This new analysiste builds
on the analysis performed in the Columbia River System Operations Environmental Impact
Statement regarding replacement resources and costs associated with a scenario where the four
lower Snake River dams may be breached in the future. BPA anticipates E3 's study to contribute
to the regional dialogue about the future of these publicly-owned assets and help elevate regional
understanding of the complexities and expenses involved in exploring replacement resources for
the LSR dams.

Key messages and storyline

—As states move forward with clean energy policies, fossil-fuel generated power is being
removed from the grid. -Reducing hydropower would require the resenfeeregion to build
new generation just to get the system back to where it is now. [Until all fossil-fuel power
plants are retired, reducing hydropower means more CO2 emissions in the region, which
is a step backward from the region's carbon reduction goals ]

• isAser &Some of the lower-cost options for replacing lost hydro-power rely on emerging
technologies that are not yet developed or available at large-scale. -relianee-en-emerging

• Replacing the dams' hydropower energy and capacity services with existing renewable
technology would be prohibitively expensive.

• This The E3 study evaluates what is required to maintain the current reliability standards.
Assuming different risk levels for reliability, as is done in other studies of LSN dam
power replacement, is a policy decision outside the scope of this analysis. That is
something BPA, its customers and constituents will have to consider as discussions about
the future of the lower Snake River dams continue.

• Replaeement-New resources to replace the existing lower Snake River dams energy and
capacity would cost $xxx per year. If this is not paid for by an outside source, it would
result in higher electric bills for millions ofNorthwestIAL residents.

1
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• The replacement of the dams' hydropower it-wcould 063 take up to approximately 20
years to complete after Congressional approval if Transmission builds were needed and
there was not litigation on siting.

•
Background

•

With multiple reviews of the future of the lower Snake River dams being conducted by the
Council on Environmental Quality, the Columbia Basin Collaborative and Senator Patty Murray
(D-WA) and Washington Governor Lay_Inslee, BPA felt it necessary to update the potential costs
of replacing the energy services from these facilities.

The CRSO EIS analysis examined a series of resource replacement portfolios using the
il•lorthwest Power and Conservation Council' latest resource cost estimates to reflect reasonable
replacement resource alternatives and associated costs. E3 will-inelutleused a resource portfolio
optimizer model using-with their data sets and their criteria and objectives to create least cost
replacement portfolios.

E3 's independent analysis includes several scenarios for replacement resources, including some
with emerging technologies3 such as effshere-windsmall modular nuclear and gas plants with
carbon capture or hydrogen burning capability that are not deployed yet. It also includes use of
traditional renewable resources, such as wind, solar, and-storage and demand response. All of the
scenarios present moderate to significant upward rate pressure for BPA's customers ifnot paid
for by an outside source.

For more WM-motion, contact: Eye James, 503-230-5558 or Birgit Koehler, 503 -230-4249

Questions and answers

1. What was the scope of the study and what questions did it address?

BPA contracted with E3 to answer what resources (one or more portfolios of resources)
would be needed to maintain reliability, which is close to replackge the full energy and other
grid services provided by the lower Snake River dams?- ,This includes modeling regional
grid scenarios with ander without these dams. The model is designed to identify one or more
replacement resource portfolio(s) and provide a comparison of the forecasted costs associated
with each scenario. The analysis also discusses the timeline under which a build-out of
replacement resources could occur.

E3 's key study questions are:
• What additional resources would be needed to replace the power services provided by

the LSR Dams through 2045?
• What is the net cost to BPA ratepayers?
• How do costs and resource needs change under different types of clean energy

futures?
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• How much does replacing the dams rely on emerging, not-yet commercialized
technologies?

2. What power benefits do the four LSRDs currently provide?

These facilities first and foremost provide reliable electricity to help the western
interconnection and the Pacific Northwest avoid blackouts. They also provide carbon-free
energy to help fight climate change:&. More specifically, they are capable of providing a

short-term peaking capacity of more than 3,000 MWs. They can provide more than 2,000
MW of longer term peaking capacity during cold snaps when Pacific Northwest electricity
use is at its highest—The-also- as well as provide important reserves and provide-essential grid
reliability services, including voltage support, reactive power and black start ability.

3. What resources does the study recommend to replace the output of the lower Snake
River dams?

The study recommends a combination of renewable generation (wind and solar) and "clean
firm" resources (such as dual fuel natural gas + hydrogen plants, advanced small modular
nuclear, or gas with carbon capture and storage), and energy efficiency.

4. What are the replacement resource scenarios E3 evaluated?

Scenario

Scenario 1: 100% Clean Retail
Sales

Scenario 2a: Deep Decarb.
(Baseline Technologies)

Replacement Resources
Selected,
Cumulative by 2045
(GW*)

+ 2.1 GW
+ 0.5 GW wind

+ 2.0 GW
+ 0.3 GW li-ion battery
+ 0.4 GW wind
+ 0.05 GW

+ additional generation**

3
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Scenario 2b: Deep Decarb.
(Emerging Technologies)

+ 1.5 GW
+ 0.7 GW nuclear SMR

Scenario 2c: Deep Decarb.
(No New Combustion)

+ 10.6 GW wind
+ 1.4 GW

Seenario-1-:1009/0-Clean-Retail
Sales

+ 2.1 GW dual fuel NGII-12
1

CCGT
+ 0.5 GW wind

Seenarie-2ai-Deep-D-

- - : :::

+--2-70-GW-clual-fuel-NGII=12

GGG-T
I 0.3 GW li ion battery
+ OA GW wind
+--0,05-GW-advancecl-enerly

_

efficiency
+--aiklitional-142-generation**

Seenaele4lx-Deep-Deeach:
(Emerging Technologies)

+ 1.5 GW dual fuel NG/I-12

CCGT
+- 04-GW-nuetear-SIAR

. ..,
New Combustion)

+ 10.6 GW wind
I 1.4 GW{No aolar

• In scenarios that assume new combustion generation may be permitted in the Northwest,
fFinn capacity is mostly replaced with —2 GW ofdual fuel natural gas + hydrogen
turbines. These turbines may initially burn natural gas when needed during reliability
challenged periods, but would transition to hydrogen by 2045 to reach zero-emissions.

• If advanced nuclear is available, it replaces-is selected in lieu of renewables and some of
the gas plants.
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• The "no new combustion" scenario with decarbonization of the broader economy (e.g.
electric vehicles and electric heating) requires an impractically large (12 GW) buildout of
renewable energy to replace the dams firm capacity contributions and GHG-free energy.
This is required bccausc thc wind and solar powcr arc not as reliable for serving load as

would be firm combustion generation. and thus large quantities are needed to ensure that
some generation may be available during the critical periods like winter cold spells.

5. What does each option leosil?

Total Costs
(real 2022$)

Net Present Value in
year of breaching

Scenario 1: 100% Clean Retail Sales $7.5 billion

Scenario 1:100% Clean Retail Sales
(2024 dam breaching)

$11 billion

Scenario 2a: Deep Decarb.
(Baseline Technologies)

$11.5 billion

Scenario 2b: Deep Decarb.
(Emerging Technologies) $7 billion

Scenario 2c: Deep Decarb.
(No New Combustion)

$46 billion

Annual Cost Increase
(real 2022 5)

2025

$495 millior

nia

2035

$484 mifion

5460 mition

$498 million

$415 million

S1.953 million

204$

$478 million

$509 million

53.199 million

Incremental
Public Power Costs

1% increase vs. -8.5 cents/kVVr
NW average retail rates]

2045

0.8 cents/kWh 1+99O1
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t:Cost increases account for replacement energy, capacity, and reserves as well as avoided LSR capital expense, but do not
include any costs for breaching the dams, which would be an additional cost.

•NPV and annual cost increase are shown for the Northwest Region as a whole, but the incremental costs are calculated relative
to the BPA Tier I annual sales for public power customers.

.% increase versus average retail rates assumes —8.5 cents/kWh retail rates (estimated from OR and WA average retail rates).
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power customers from taxpayers
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6. How do the replacement costs compare to the current costs of the lower Snake River
dams?

The lower Snake River dams cost between $13 and $17/M
-

Wh to operate and maintain.
Replacement resources, depending on those chosen, are projected to cost between $77 and
$139/MWh. Replacement costs rise to more than $500 MWIt in the deep economy-wide
decarbonization scenario that includes only existing resources-technologies (wind, solar, etc.)
and no emerging technology, such as hydrogen and small modular nuclear.

7. What is the projected rate impact to BPA customers?

In scenarios 1, 2a and 2b, the rate impact would be between 8% and 18% or —$100 to $230
per year. In a deep economy-wide decarbonization scenario (2c) with no emerging
technologies, the cost would be approximately a 65% increase or $850 per year.

Note: These costs do not include potential transmission and integration costs associated with
interconnection and grid reinforcement that could be necessary to add the new [resources'.

8. What is the timeline necessary to add the resources that would be required?

E3 estimates that adding additional renewable energy and firm capacity additions would take
approximately five to seven years after Congressional approval to breach the dams and
possibly up to 10 to 20 years if additional new large-scale transmission was required and
there was not litigation on siting..
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Tuesday, June 28, 2022 10:20 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement study

Just did. I'll send it to the folks we discussed and copy the two of you. Thanks so much for all the edits/clarifications!!

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, June 28, 2022 9:34 AM
To: Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov> ; Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement study

This looks good to me. Doug did you want to accept changes, delete comments and then send?

Thanks!
Eve

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, June 28, 2022 9:32 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement study

Well, I cleaned up one sentence that bugged me (appears twice) and found a few things. Eve could do a quick
check of my edits, but then I think it is ready to go

From: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>

Sent: Tuesday, June 28, 2022 9:07 AM

To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement study

Perfect. Send me that version, I'll clean it up and send it to the group we talked about and cc you two.

From: James,Eve A L (BPA) - PG - 5 <eajames@bpa.gov>

Sent: Tuesday, June 28, 2022 9:05 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement study

Birgit is looking over the revised/cleaned up version I sent last night.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Tuesday, June 28, 2022 8:50 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement study

Let's also add Marcus Chong-Tim. I can clean the documents up if need be.

1
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From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Tuesday, June 28, 2022 8:47 AM
To: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement study

Hi Doug-

There was a lot of interest at the Executive Advisory Group meeting this morning about the E3 study rollout. The basic
concern during the discussion was that the study is independent and we don't want to be viewed as putting a spin on it
or interfering with others viewing the study as independent but also don't want to be flat footed when asked our
viewpoint. Joel and Sonya would like to review the talking points when you think you have a good version for internal
review - I think this version looks good but will defer to your expertise and let you circulate around to a minimum of Joel
Cook, Sonya Baskerville, Ben Zelinsky (acting for Scott Armentrout), Suzanne Cooper.

Thanks,
Eve

From: James,Eve A L (BPA) - PG-5

Sent: Monday, June 27, 2022 5:02 PM
To: Johnson,G Douglas (BPA) - DK- 7 <gdjohnson@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>

Subject: RE: REVIEW REQUESTED: E3 LSRD replacement study

Attached is a cleaned up version.

From: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>

Sent: Monday, June 27, 2022 9:32 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: REVIEW REQUESTED: E3 LSRD replacement study

OK. I cleaned this up and deleted comments that were addressed. There are a few that I don't know how to handle.
Please take a look and provide language or deletions that address your comments. Thanks.

2
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Friday, July 22, 2022 10:41 AM
To: Johnson,G Douglas (BPA) - DK-7; James,Eve A L (BPA) - PG- 5

Subject: RE: REVISED: LSRD E3 customer message
Attachments: Customer Communications - E3 - LSRD breaching analysis v2.docx

I've added a couple of suggestions and comments. See what you think.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Friday, July 22, 2022 10:14 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: FW: REVISED: LSRD E3 customer message

See attached. We have proposed the following for the next 6 weeks. Let me know what you think. Thanks.

From: Johnson,G Douglas (BPA) - DK-7

Sent: Friday, July 22, 2022 10:09 AM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>

Subject: FW: REVISED: LSRD E3 customer message

Have we advanced this at all? AEs are asking about briefing opportunities. Specifically, Port Angeles, which has
requested a briefing. More briefing requests are likely on the way. Can we get this moving if we have not yet? Especially
the idea of the August John H/DOE official customer meeting.

From: Johnson,G Douglas (BPA) - DK-7
Sent: Friday, July 15, 2022 2:27 PM
To: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Subject: REVISED: LSRD E3 customer message

I just had a conversation with Josh Warner who listened in on the Power AE call. See the red message. John needs to
remind customers of this point. Subtly, but it still needs to be part of the conversation.

1
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From: Goodwin,Summer G (BPA) - DKS-7

Sent: Monday, June 27, 2022 4:06 PM
To: Johnson,G Douglas (BPA) - DK-7; Scruggs,Joel L (BPA) - DK-7; Habibi,Maryam A (BPA) -

DKP-7

Cc: James,Eve A L (BPA) - PG-5; Koehler,Birgit G (BPA) - PG-5

Subject: RE: REVISED proposed E3 LSRD replacement study outreach plan

Nice plan Doug. I set up some time tomorrow afternoon to discuss. If that's too soon, let me know.

I think the press availability that Doug is referring to is usually like a simplified press conference but no dog and pony
show. Just answering their questions. Someone from E3 and Doug and perhaps Eve and Birgit would likely be on the
phone for it and would take turns answering the reporters' questions. Usually these are done as soon as possible after
something is announced because you want to be part of the message and not wait so long that the story gets told
without you. Doug may have other ideas but he's logged off and wanted to be sure you had some idea of what we were
thinking. He'll confirm or correct me tomorrow.

Best

Summer

From: Johnson,G Douglas (BPA) - DK-7 <gcliohnson@bpa.gov>

Sent: Monday, June 27, 2022 3:23 PM
To: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: REVISED proposed E3 LSRD replacement study outreach plan

Please see the attached. Summer, should we get a meeting scheduled tomorrow or Wednesday to discuss?

1

27695254(01).pdf



From: Johnson,G Douglas (BPA) - DK-7

Sent: Tuesday, June 28, 2022 6:52 AM
To: James,Eve A L (BPA) - PG- 5; Scruggs,Joel L (BPA) - DK-7; Habibi,Maryam A (BPA) -

DKP-7; Goodwin,Summer G (BPA) - DKS-7

Cc: Koehler,Birgit G (BPA) - PG-5

Subject: RE: REVISED proposed E3 LSRD replacement study outreach plan

I was thinking a joint hour- long press availability. Any press outlet could call in to a conference line and ask questions
about the report and potential future consequences on the FCRPS and our customers, etc.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Monday, June 27, 2022 3:46 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov> ; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVISED proposed E3 LSRD replacement study outreach plan

I can loop in Arne at E3 since he will be presenting at the council meeting. When you say part of press availability do you
just mean contact information to refer press to or will we be coordinating with them on responses? Just want to make
sure I set the appropriate time commitment expectations. I know that after the council meeting he has conflicts until
later in the afternoon and then has the next day available for a Congressional Delegation meeting but I can give him a

heads up if there is press needs as well.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Monday, June 27, 2022 3:43 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Habibi,Maryam A
(BPA) - DKP-7 <maasgharian@bpa.gov>; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVISED proposed E3 LSRD replacement study outreach plan

We can plug that info in. Thanks Eve! Who should we contact at E3 to see if they would be willing to be part of a press
availability?

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Monday, June 27, 2022 3:38 PM
To: Johnson,G Douglas (BPA) - DK-7 <gdiohnson@bpa.gov>; Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>;

Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov> ; Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: REVISED proposed E3 LSRD replacement study outreach plan

This looks good to me Doug. Just so you are aware the council agenda time is currently set for 7/7 8:30 — 10 AM. Sonya
is trying to put together a meeting for Congressional Delegation staff either later that day or 7/8.

From: Johnson,G Douglas (BPA) - DK-7 <gdjohnson@bpa.gov>

Sent: Monday, June 27, 2022 3:23 PM
To: Scruggs,Joel L (BPA) - DK-7 <ilscruggs@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>;

Goodwin,Summer G (BPA) - DKS-7 <sggoodwin@bpa.gov>
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Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: REVISED proposed E3 LSRD replacement study outreach plan

Please see the attached. Summer, should we get a meeting scheduled tomorrow or Wednesday to discuss?
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E3 Study and the Value of the lower Snake River dams

Issue: Elements of public power are becoming increasingly frustrated with Bonneville's "arms-length"
approach to the E3 report results. Bonneville has used the study as the foundation of its comments to
the effort Washington Governor Inslee and Senator Murray are leading regarding the future of the

LSRDs. We need to reassure public power we understand the value of the facilities and reaffirm our
commitment to keep power rates low.

Recommendation: Use John Hairston's Friday, July 15 message to employees to clearly articulate BPA's

position on LSRD breaching customers and build on it in August.

Phase 1: Encourage Power Account Executives to share John's Friday, July 15 message to all employees

with GMs and other customer representatives.

Phase 2: Leverage John's appearance at the August 4 PPC Executive Committee meeting to expand on

the info in the message. Key theme: BPA is both federal and a business.

• Bonneville asked E3 to do an independent analysis, therefore Bonneville has asked E3 to share
the results without Bonneville augmenting the presentations

• lam committed to looking at the issue through the lens of "sound business practices."
• Part of that is remembering that Bonneville has many responsibilities. One of those is public

purpose, which means we must listen to constituencies that the FCRPS benefits and those the
FCRPS impacts. We have to acknowledge that and appropriately manage those responsibilities.

• At this timeAs the head of an agency responsible for keeping the lights on, my instincts tell me
reliance onto be cautious about relying on "emerging technologies" b too much of a wild card
to rely on. While technologies will undoubtedly advance, we simply don't know what
technologies will mature to commercial scale and how quickly.

• The region should monitor and let some of those things mature and emerge further before we
make any big, potentially costly decisions.

We will have to adjust messages and content when we find out what ultimately will happen with the
litigation stay.

Phase 3: Mid/Late August - Customer briefing/Q&A with John, a DOE representative (preferably the
Deputy Secretary) and, possibly, a US Army Corps of Engineers executive. This would demonstrate

alignment between BPA and DOE and cover the electrical attributes of the current system and all

breaching analysis currently being performed.

Comment [1(G(-P1 ]: Adding this in response
to the very first line of the issue statement.

But, maybe BPA is too hesitant to quote E3's

results. I haven't been in external forums. And
we've let E3 talk directly to the key DC folks,
so not much need for us to restate the results.

Comment [KG(-P21: This is a bit of a strong
statement. Yes, it is how we would like to
feel, but we lose credibility with DOE. And

over the coming 10-30 years, something will
develop, we just don't know what.
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From: Egerdahl,Ryan J (BPA) - PGPR-5

Sent: Thursday, June 16, 2022 3:24 PM
To: Koehler,Birgit G (BPA) - PG-5

Subject: RE: Scheduling E3 at council meeting

Totally agree with you on all below.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 16, 2022 3:22 PM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Egerdahl,Ryan 1 (BPA) - PGPR-5 <rjegerdahl@bpa.gov>; Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW-4 <jcsweet@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>

Subject: RE: Scheduling E3 at council meeting
1.5 hours seems like a good time. We could make it longer, but I don't know that we want to invite that much
discussion. With a power-savvy audience, I hope E3 can get through it OK

... just noticed this email still sitting in my in-box. I thought I had sent it a while ago.
Scott and I, also Eve and I were skyping on the side. We think that letter the E3 study stand on its own with the
Council is wiser than us putting too much of our mark on it. Maybe we'll pull out an important but non -

advocating talking point from our slides that we can mention verbally.
Birgit

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 16, 2022 2:19 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Egerdahl,Ryan 1 (BPA) - PGPR-5 <rjegerdahl@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov> ;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW-4 <jcsweet@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Scheduling E3 at council meeting
Thanks for working to lock this down. I agree with Eve — just E3 is a 1.5 hour session. We went that long and the main
audience was not primarily power savvy but launched many good questions that took time to answer effectively. Scott
SCOTT G ARM ENTROUT

Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.qov

I
P 503-230-3076

I

fi CM 0 Et5

(b)(6)

tr et
From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Thursday, June 16, 2022 12:50 PM
To: Egerdahl,Ryan 1 (BPA) - PGPR-5 <rjegerdahl@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov> ;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW-4 <jcsweet@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Scheduling E3 at council meeting
Thanks Ryan- E3 is available July 6 any time or July 7 except for a conflict from 10— 1 PM. The CEQ presentation today
was 1 1/2 hours and had lots of questions throughout the presentation. Not sure how much agenda time would be
needed but I would say a minimum of 1 hour to get through the slides and more to leave time for Q&A.

From: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Sent: Thursday, June 16, 2022 12:44 PM

1

27695284(01).pdf



To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov> ;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW-4 <jcsweet@bgov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Scheduling E3 at council meeting
Hi all. Jennifer Light said either July 6 or 7 could work for a public meeting with Council members. I can confirm that we
will make one of those days work.

From: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>

Sent: Thursday, June 16, 2022 7:19 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>;

Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov> ; Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW -4 <jcsweet@bpa.gov>; Zelinsky,Benjamin D (BPA) - E -4 <bdzelinsky@bpa.gov>

Subject: RE: Scheduling E3 at council meeting
Ryan- for your information as you try to schedule with the Council- we expect the E3 report to be done by July 1. The

first week of July is the holiday and I will be out of the office and one of the key SME's at E3 will be out as well (though
others could potentially cover if needed).

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 16, 2022 7:16 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov> ;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov> ; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW-4 <jcsweet@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Scheduling E3 at council meeting
Thanks — can you confirm when we get it locked in? Scott
SCOTT G ARM ENTROUT

Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.qov

I
P 503-230-3076 (b)(6)

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 16, 2022 7:14 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW-4 <icsweet@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Scheduling E3 at council meeting
Adding Ryan Egerdahl who works closely with the Power Committee

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 16, 2022 7:12 AM
To: Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH
<slbaskerville@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5

<eajames@bpa.gov>; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW-4 <jcsweet@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: Scheduling E3 at council meeting
Who is the lead (BPA) for the Council power committee meeting? Suggest we reach out today with the plan to get the E3

roll out on the agenda..... Scott
SCOTT G ARM ENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.gov

I
P 503-230-3076

I
C (b)(6)
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From: Egerdahl,Ryan J (BPA) - PGPR-5

Sent: Tuesday, July 26, 2022 9:29 AM
To: Klumpp,Elizabeth C (BPA) - AIR-WSGL; Koehler,Birgit G (BPA) - PG-5; James,Eve A L

(BPA) - PG- 5

Subject: RE: RN - addresses E3 report in Clearing Up

I would like an E3 response for sure. Never ending work.

From: Klumpp,Elizabeth C (BPA) - AIR-WSGL <ecklumpp@bpa.gov>
Sent: Tuesday, July 26, 2022 8:56 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Egerdahl,Ryan
J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Subject: RE: RN - addresses E3 report in Clearing Up

I think a brief, understandable response from Arne would provide useful education and it'd help the LSR conversation as

well as the whole decarb conversation.

(b)(6)

b6 It's essential, but hard work.
Replacing the LSRDs (in the near decades) is an extremely hard lift ON TOP of decarbonization.

And until the coal is all removed from the West, we know this story doesn't go well for climate change emissions.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Tuesday, July 26, 2022 7:13 AM

To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov> ; Klumpp,Elizabeth C (BPA) - AIR-WSGL <ecklumpp@bpa.gov>;

Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Subject: RE: RN - addresses E3 report in Clearing Up

In a separate email thread, Arne suggested writing a brief technical response. Scott and I both think that's a good idea.

From Arne:
FYI, see the critique from Renewables Northwest. Would BPA be interested in sponsoring us to write a brief, technical
response? Each of these points is easy to rebut. They are mostly based on misunderstandings and mischaracterizations.
Very annoying. We would keep it short and technical.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Tuesday, July 26, 2022 7:03 AM
To: Klumpp,Elizabeth C (BPA) - AIR-WSGL <ecklumpp@bpa.gov> ; Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>;

Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: RN - addresses E3 report in Clearing Up

I think he is missing that it is incremental. There is a huge buildout just to meet the carbon -free futures especially when
you start electrifying other sectors of the economy which this guy doesn't mention. With the large renewable build-outs

1

27695289(01).pdf



for those cases the summer isn't as limiting as the winter deficits when the low sun angle in the NW and multi -day
events can't be met by 4 hour storage solutions.

From: Klumpp,Elizabeth C (BPA) - AIR -WSGL <ecklumpp@bpa.gov>

Sent: Monday, July 25, 2022 5:21 PM

To: Egerdahl,Ryan J (BPA) - PGPR -5 <rjegerdahl@bpa.gov> ; Koehler,Birgit G (BPA) - PG -5 <bgkoehler t@bpa.gov> ;

James,Fve A I (BPA) - PG -5 <eajames@bpa.gov>

Subject: RN - addresses E3 report in Clearing Up

Do you think this person is making a point or are they missing that the E3 LSR study was incremental — above and
beyond how the region meets the two state's Clean Energy goals?

Regardless, I don't think the region is going to use demand response to solve the carbon free standard challenges.

I think to actually decarbonize the economize, like Washington is pursuing, will require investing in nearly every measure
possible, including those that don't yet exist (like multi -day storage).

Opinion & Perspectives
Bearing Down
[9]Renewable NW Responds to
LSRD Power Replacement Study

BPA's studs' of optimal capacity expansion scenarios
with and without the lower Snake River dams indicates
a disregard for existing renewable and storage capacity
resources vital to ensuring resource adequacy in the
region, according to Renewable Nonhwest's analysis.

The Energy and Environmental Economics study
portrays an alternate reality where only "firm or

dispatchable" resources like natural gas- fired poweri
and small inudulai nucical icactimb ate able to leplac
capacity provided by the LSRD. Hybrid and stand-al
storage projects (including long -duration storage resc
in conjunction with distributed energy resources and
response mechanisms will be important complement
resources to BPA's hydro fleet in providing the nece:
capacity and flexibility to the Pacific Northwest elect

The modeling tool used. RESOLVE, does not a(

for the full value of hybrid and stand -alone storage
resources. Rather than make decisions based on a o
model, the RESOLVE model simulates the operatic
WECC's system for 41 independent days sampled f
historical meteorological record from 2007 -2009.

It is risky to assume that this abbreviated time se

accurately captures the full intrayear variability of
renewable resources and storage as well as that of tl

hydro system. Studies comparing different generatii
types typically rely on production-cost models that i

run sequentially for 8,760 hours and can fully dispa

Continued on page 5

Copyright 707), Nilw<nata I IC
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Continued from page 3
resources across hours, days and weeks to understand
the system and resource interactions, and dispatch.
Instead, RESOLVE selects resources based primarily
on their capital costs and capacity accreditation value to
fill the need.

RESOLVE replaces the energy from the dams with
additional wind power and "firm capacity" with natural gas
and hydrogen combustion plants. Small amounts of energy
efficiency and battery storage are also selected in some
scenarios. The report mentions that "storage resources such
as battery storage and pumped hydro support renewable
integration but show limited capacity value given the large
shares of hydro in the Northwest region."

This highlights the limitations of relying on a capacity
expansion model without a full -year production -cost
model because storage resources can provide both
flexibility and capacity benefits and act as a complement
to hydro resources.

The report does not mention hybrid solar/wind plus
battery storage resources at all. Although battery storage
resources can be selected individually by the RESOLVE or
RECAP model, the model cannot co-optimize its dispatch
with solar or wind generation. The cost -effectiveness of
hybrid rcsourccs in thc rcgion is shown in recent integrated
resource plans from PacifiCorp, Portland General Electric
and Idaho Power, where hybrid resources—especially solar
paired with four-hour battery storage-have over 80 percent
effective load carrying capability (ELCC) value.

Idaho Power's recent portfolio modeling in its
2021 1RP shows that ELCC values of hybrids and tour -

hour stand -alone storage exceed 85 percent with eight-hour
battery storage assigned a 97 percent ELCC value. It is
implausible that a capacity expansion model would not
select solar plus storage or even long-duration stand -alone
storage resources like pumped hydro in the region unless
the model does not fully realize their value. If the model
cannot endogenously co-optimize, it leads to overbuilding
and over-curtailment in the resource portfolio.

E3's modeling does not account for the impact of
climate change -adjusted hydro and load in the changing
demand pattern of the region. According to the
recent 2021 Secure Water Act Study by the Bureau of
Reclamation, increasing temperatures, earlier runoff and
lower summer flows may reduce hydropower flexibility
in the Pacific Northwest.

This is particularly impactful for the summer peak
hours. E3 states that -Mlle biggest cost drivers for
replacement resources are the need to replace the lost
firm capacity for regional resource adequacy" especially
during multiday events in the winter. The climate data
suggests that the Pacific Northwest is increasingly
moving toward more high -demand hours in the summer
than wintel due to leNSCI hydio availability in suniiikei
primarily due to higher temperatures. This was also the
conclusion of the Northwest Power and Conservation
Council's 2021 regional plan. It is surprising that E3
does not consider downscaled climate data that BPA has

3
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CLEARING UP • July 22, 2022 • No. 2065 • Page 6

worked on to undertake this regional analysis and instead
relies on outdated historical data for future projections.

The region is moving toward clean, non-emitting
capacity resources to meet capacity needs and state-policy
targets. Investor-owned utilities like PacifiCorp, PGE,
and Idaho Power will procure more than 3 GW of
solar, wind, hybrid and energy storage resources over
the next few years because of their zero variable costs,
increasingly lower capital expenditures, and operational
characteristics that include flexibility and dispatchability.

The E3 study selects extremely speculative near-term
resources, dual-fuel natural gas and small modular reactors,
to replace the LSRD. The Oregon PUC recently acknowl-

edged PacifiCorp's 2021 TRP only to the extent that nuclear
is not included in the preferred portfolio, which indicates the
financial risk in such investments (CU No. 2049 1101).

While hydrogen-fired combustion turbines maybe cost-effectivein the future, there is not enough supply or infra-

structure in the region to satisfy that need in the near term.
Additionally, the study does not consider the

electrolyzer load that would be added to the system
and how it would interact with the generation portfolio
in the Pacific Northwest. Investing in natural gas-
fired generation plants in the present with a hope that
eventually they would be converted to burn hydrogen is a

risky investment strategy.
The effect of the Western Resource Adequacy

Program is not captured in the E3 study. E3 states that
"resource adequacy needs are captured in RESOLVE by
ensuring that all resource portfolios have enough capacity
to meet the peak Core Northwest median peak demand
plus a 15 percent planning reserve margin."

Once WRAP is up and running, the load and resource
diversity in the region will lead to a more efficient
resource buildout and allocation going forward, lowering

4

planning reserve margins for ir
is unclear why E3 uses data the
WRAP's assumptions for reduc

To meet regional decarboni
irrespective of whether the low
breached or not, load-serving e
clean and non-emitting capacit)
wind, paired with battery stora;
batteries and pumped-hydro res.

Investor-owned utilities in th
started on this energy transition.
region to continue to rely on spt
outdated modeling assumptions
capacity resources. The tools an
mine how to move forward on t
generator replacements need to
are commercially available and
procurement mandates and deca

Steve Wright wrote in last v
that the region is taking a risk 1

"mystery resource" to rescue u

adequacy issues.
In fact, there is also an argu

mystery resource at all but a pc
having their own values, that v.

challenges.
Perhaps the mystery resourc

face and we just need to look d
we currently have at our dispos

Editor's Note:The second part of Ste

column on resource adequacy, originalt
issue, is postponed and will be publishe
part in CU No. 2064.
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Thursday, June 16, 2022 7:23 AM
To: James,Eve A L (BPA) - PG- 5

Cc: Egerdahl,Ryan J (BPA) - PGPR-5

Subject: RE: Scheduling E3 at council meeting

I'm not sure if Ryan is in charge of scheduling, but thought he should be included in the thread since he had
checked with the Council. Ryan, if that is a roll you can fill, then great. Otherwise I presume we work with
Sonya?

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Thursday, June 16, 2022 7:19 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bgov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bgov>;

Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov> ; Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW-4 <jcsweet@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Scheduling E3 at council meeting

Ryan- for your information as you try to schedule with the Council- we expect the E3 report to be done by July 1. The

first week of July is the holiday and I will be out of the office and one of the key SME's at E3 will be out as well (though
others could potentially cover if needed).

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 16, 2022 7:16 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov> ;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov> ; Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW-4 <jcsweet@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Scheduling E3 at council meeting

Thanks — can you confirm when we get it locked in? Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4
BONNEVILLE POWER ADMINISTRATION

boa.00v I
P 503-230-3076 I C (b)(6)

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 16, 2022 7:14 AM
To: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>; Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>;

Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov> ; Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW-4 <jcsweet@bpa.gov> ; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: RE: Scheduling E3 at council meeting

1
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Adding Ryan Egerdahl who works closely with the Power Committee

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, June 16, 2022 7:12 AM
To: Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov>; Baskerville,Sonya L (BPA) - AIN -WASH
<slbaskerville@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5
<eajames@bpa.gov>; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW-4 <icsweet@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: Scheduling E3 at council meeting

Who is the lead (BPA) for the Council power committee meeting? Suggest we reach out today with the plan to get the E3

roll out on the agenda..... Scott

SCOTT G ARM ENTROUT

Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.qov

I
P 503-230-3076

I
C (b)(6)
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From: Egerdahl,Ryan J (BPA) - PGPR-5

Sent: Friday, June 24, 2022 8:08 AM
To: Jennifer Light; Chad Madron; Donahue,Scott L (BPA) - EWP-4; Walker,Danielle N (BPA) -

EW-4; Moody,David F (BPA) - PEH-6

Cc: Annika Roberts; Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5;

Baskerville,Sonya L (BPA) - AIN -WASH

Subject: RE: Scheduling E3 at council meeting

Hi all. Thanks for getting this set up. I am out of the office next week AND the week of July 46. © I am asking Scott D.,
Danielle, and Dave to stay connected with Chad and Jenn on the Power Committee agenda / webinar information that
Chad normally posts X days before each meeting. Then, that BPA crew can get make sure Sonya, Birgit, Scott
Armentrout, and probably many others get the right information when available.

Chad or Jenn, sending the virtual meeting info to Arne directly is still a good idea. Thanks again.

Ryan

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Thursday, June 23, 2022 3:52 PM

To: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>; Egerdahl,Ryan 1 (BPA) -

PGPR-5 <rjegerdahl@bpa.gov>

Cc: Annika Roberts <aroberts@nwcouncil.org>

Subject: [ EXTERNAL] RE: Scheduling E3 at council meeting

Yes, we will do that.

Thanks!

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Thursday, June 23, 2022 3:11 PM
To: Jennifer Light <JLight@NWCouncil.org>; Chad Madron <CMadron@NWCouncil.org> ; Egerdahl,Ryan J (BPA) - PGPR-5

<rjegerdahl@bpa.gov>

Cc: Annika Roberts <aroberts@nwcouncil.org>

Subject: RE: Scheduling E3 at council meeting

Great- I will be out of the office that week so could you make sure that the virtual meeting information gets sent to Arne
Olson email arne@ethree.com? He will be giving the E3 results presentation.

Thanks,
Eve James

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Wednesday, June 22, 2022 12:32 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Chad Madron <CMadron@NWCouncil.org>; Egerdahl,Ryan 1 (BPA) -

PGPR-5 <rjegerdahl@bpa.gov>

Cc: Annika Roberts <aroberts@nwcouncil.org>

Subject: [ EXTERNAL] RE: Scheduling E3 at council meeting

1
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Hello Eve,

We have heard back from all our members, and the proposed time on July 7th from 8:30 -10:00 Pacific works. Let's
consider that final. We have blocked this time off on the calendars on our end.

Thank you.
Jennifer

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Wednesday, June 22, 2022 9:03 AM
To: Chad Madron <CMadron@NWCouncil.org>; Jennifer Light <JLight@NWCouncil.org>; Egerdahl,Ryan J (BPA) - PGPR-5

<riegerdahl@bpa.gov>

Cc: Annika Roberts <aroberts@nwcouncil.org>

Subject: RE: Scheduling E3 at council meeting

Good Morning-Hasthis agenda timeslot moved from the tentative space to actual agenda time? Let me know so I can let E3 know-
I

don't want to hold 2 days on their calendars if we can narrow it down.

Thanks,
Eve

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Friday, June 17, 2022 1:13 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Jennifer Light <JLight@NWCouncil.org>; Egerdahl,Ryan J (BPA) -

PGPR-5 <riegerdahl@bpa.gov>

Cc: Annika Roberts <aroberts@nwcouncil.org>

Subject: [ EXTERNAL] RE: Scheduling E3 at council meeting

These will be virtual

Sent via the Samsung Galaxy S21 Ultra 50, an AT&T 50 smartphone

Original message
From: "James,Eve A L (BPA) - PG-5" <cajamcs@bpa.gov>
Date: 6/17/22 1:08 PM (GMT-08:00)
To: Chad Madron <CMadron@NWCouncil.org>, Jennifer Light <JLight@NWCouncil.org>, "Egerdahl,Ryan J

(BPA) - PGPR-5" <rjegerdahl@bpa.gov>
Cc: Annika Roberts <arobcrts@nwcouncil.org>
Subject: RE: Scheduling E3 at council meeting

Are the meetings still virtual? Or will it be in person?

On Jun 17, 2022 12:51 PM, "Egerdahl,Ryan J (BPA) - PGPR-5" <rjegerdahl@bpa.gov> wrote:
I hope that's not a spoiler for the new series I have yet to watch. Thx Chad
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From: Chad Madron <CMadron@NWCouncil.org>

Sent: Friday, June 17, 2022 12:48 PM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>; Jennifer Light <JLight@NWCouncil.org>; James,Eve A L (BPA)
- PG-5 <eajames@bpa.gov>

Cc: Annika Roberts <aroberts@nwcouncil.org>

Subject: [EXTERNAL] RE: Scheduling E3 at council meeting

YOU ARE NOT TENTATIVE

YOU WILL BE AT THE,REETING,

From: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Sent: Friday, June 17, 2022 12:45 PM
To: Chad Madron <CMadron@NWCouncil.org>; Jennifer Light <JLight@NWCouncil.org>; James,Eve A L (BPA) - PG-5

<eajames@bpa.gov>

Cc: Annika Roberts <aroberts@nwcouncil.org>

Subject: RE: Scheduling E3 at council meeting

One question, Chad? Is this tentative?

From: Chad Madron <CMadron@NWCouncil.org>

Sent: Friday, June 17, 2022 12:40 PM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>; Jennifer Light <JLight@NWCouncil.org>; James,Eve A L (BPA)
- PG-5 <eajames@bpa.gov>
Cc: Chad Madron <CMadron@NWCouncil.org>; Annika Roberts <aroberts@nwcouncil.org>

Subject: [EXTERNAL] RE: Scheduling E3 at council meeting

TENTATIVELY (also this is tentative)... I'm feeling like this will likely land 8:30-10am on the 7th.

But as I mentioned, that is tentative. More info to come. But I wanted to mention it so you could keep an eye on keeping
that spot open (tentatively)
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From: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Sent: Thursday, June 16, 2022 3:26 PM
To: Jennifer Light <JLight@NWCouncil.org>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Scheduling E3 at council meeting

Thank you.

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Thursday, June 16, 2022 2:26 PM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Cc: Chad Madron <CMadron@NWCouncil.org>

Subject: [ EXTERNAL] RE: Scheduling E3 at council meeting

Thanks Ryan and Eve.

Chad will do some calendaring to find a 90 minute window those dates that work for the full Council. We will get back to
you soon.

From: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Sent: Thursday, June 16, 2022 12:58 PM

To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Jennifer Light <JLight@NWCouncil.org>

Cc: Chad Madron <CMadron@NWCouncil.org>

Subject: RE: Scheduling E3 at council meeting

Hi Eve and Jenn. We are connecting via email. Jenn, see below on dates and times that work for us. What do you think?
Thx

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Thursday, June 16, 2022 12:50 PM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov> ;

Subject: RE: Scheduling E3 at council meeting

Thanks Ryan- E3 is available July 6 any time or July 7 except for a conflict from 10— 1 PM. The CEQ presentation today
was 1 Y2 hours and had lots of questions throughout the presentation. Not sure how much agenda time would be
needed but I would say a minimum of 1 hour to get through the slides and more to leave time for Q&A.
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Wednesday, May 25, 2022 9:57 AM
To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5

Subject: RE: Skype from Scott RE non -tech E3 slide deck

I think we literally need to make the first slide this:

What it would take to replace the output of removing the four lower Snake Ri\

• What are we replacing?
• 3,483 MW of nameplate capacity

• How much would it cost to replace 3,483 of nameplate capacity?
• Total cost per year: $XXX
• Upfront costs after that: $XXX

Plant
Namepiat•Capa
(adtlair

Lower Granite

• How long would it take to replace the 3,483 of lost capacity from removinf Little Goose
• XXX years Lower Monumental

Ice Harbor
What are the services we need to replace, and what is the cost of each?
• Energy: XXX MW for $XXX
• Instantaneous and sustained capacity XXX MW for $XXX
• Reserve carrying capacity: XXX MW for $XXX
• Fast ramping: XXX MW for $XXX
• Voltage dnct reactive power XXX MW tor $XXX
• Frequency and Inertial response XXX MW tor $XXX
• Blackstart capability XXX MW tor $XXX
• Short Circuit and Grounding Contribution: XXX MW for $XXX
• Voltage and Frequency Excursion Ride•Through : XXX MW for $XXX
• P,Irticipation in Rernedual Action Schemes XXX MW for $XXX

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, May 25, 2022 9:49 AM
To: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: RE: Skype from Scott RE non-tech E3 slide deck
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I know it means something - but what?

It doesn't get at how much it would cost to replace the dams

Because it doesn't translate

[5/25/2022 9:25 AM ] Armentrout,Scott G (BPA) - E-4:

I think of it as stated before - what is the upfront cost and then the recurring cost for how long. Bounding

Something with this wide of range and avg is reduced to a random number when someone wants to know the cost

[5/25/2022 9:26 AM ] Armentrout,Scott G (BPA) - E-4:

Also the qualifier words like "depending on"

I know this is a tough project - but maybe not as tough as doing CRSO over again - ugh

[5/25/2022 9:28 AM ] Koehler,Birgit G (BPA) - PG-5:

I understand what you are saying. The challenge I have in framing it is that we just don't know what carbon policy will be

in 10-25 years. And we don't know if batteries will be abundant, or if there will be lithium shortage. And we don't know if
SMRs will break through to commercial viability,...
Not trying to make excuses, but struggling how to frame this range properly. We may be able to frame it at the lower end
(still very high) but also caveat the risk that it could be a lot, a lot higher.

[5/25/2022 9:30 AM ] Koehler,Birgit G (BPA) - PG-5:

Katie, Eve, and I are meeting at 10 to work through this. We'll include the up-front build cost into the opening slides

[5/25/2022 9:30 AM ] Armentrout,Scott G (BPA) - E-4:

I say we go on the knowns

the unknowns can be mentioned but we have to go with what is, not what will be

[5/25/2022 9:32 AM ] Armentrout,Scott G (BPA) - E-4:

So here is the cost today. The unknowns introduce a range of $x-x.

[5/25/2022 9:33 AM ] Armentrout,Scott G (BPA) - E-4:

I used to ask the question about what triggers are out there that would move us differently? - i.e. the advent of some new
technology, cost of power or competitiveness numbers of a certain amount, etc.

So I heard power say that power generation at the Willamette's was no longer beneficial at a certain number

[5/25/2022 9:35 AM ] Armentrout,Scott G (BPA) - E-4:

While not relevant with this E3 study, it is a concept I still think leadership could use - what are we watching for as triggers
to make a conclusion that a cost is worth it or not worth it

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Wednesday, May 25, 2022 8:41 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: Skype from Scott RE non -tech E3 slide deck

10 -4. I'll send the email so you can start looking at it, then I'll book some time.
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From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, May 25, 2022 8:40 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: Skype from Scott RE non -tech E3 slide deck

FYI, Katie, here's a Skype I just had with Scott.

I do have a lot of free time today, and this is a high priority

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, May 25, 2022 8:27 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: Skype from Scott RE non-tech E3 slide deck

[5/25/2022 8:11 AM ] Armentrout,Scott G (BPA) - E-4:

Hey Birgit - I sent these ideas in an email but wanted you to have it direct. I think putting it in some of these stats
will be helpful:SS XXX Billion would be needed up front$$ XX Billion more per year for so many years

Years to construct replacement transmission
ETC

[5/25/2022 8:13 AM ] Armentrout,Scott G (BPA) - E-4:

Anyway - we need more conclusions on the main question vs regional background etc.

[5/25/2022 8:14 AM ] Koehler,Birgit G (BPA) - PG-5:

I saw your email, and was wondering if the NPV would be an easy way to show that. But E3 might be able to pull out the
specific construction numbers too.

and yes, I was concerned that the construction challenges would not get sufficient emphasis. I think E3 is more in the
mode of conveying dry facts and less on these other messages. I'll take some notes for the next iteration.

[5/25/2022 8:14 AM ] Armentrout,Scott G (BPA) - E-4:

I think if we screen from our main question - What does it cost to replace all the services of the LSRDs - then all these
other bullets we can ask ourselves: What does that have to do with the cost.

NPV dives us into another dimension too

Just hard to reconcile.

The Simpson proposal put a number on replacement of power

[5/25/2022 8:15 AM ] Koehler,Birgit G (BPA) - PG-5:

As I was going through the slides with Eve, it was clear that we had a lot of good info in there, but thinking aobut it last
night, it still felt too dense to me.

[5/25/2022 8:15 AM ] Armentrout,Scott G (BPA) - E-4:

This policy issue is looking for numbers
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How much?

How long?

simpler

Yes there are details

But put those after

So if you are looking for how much - its buried

[5/25/2022 8:16 AM ] Armentrout,Scott G (BPA) - E-4:

or too complex

And how long is not in there specifically

[5/25/2022 8:17 AM ] Koehler,Birgit G (BPA) - PG-5:

Scott, your input is really good. As I work through these, I keep playing back in my head what you have been saying. We'll
take another round of review when it comes back, and make sure we put the key costs and time in the front.

[5/25/2022 8:17 AM ] Armentrout,Scott G (BPA) - E-4:

So get back to the how much and how long test. Stay away from it depends or insider calcs and numbers that mean
nothing to the questions

We'll need to do another iteration. And Scott is correct, we don't really have that issue about how long it takes
to do this. I believe we tried to prompt them for that information, but their style is just "here are the model
facts" and less comfortable with ancillary information.
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From: James,Eve A L (BPA) - PG- 5

Sent: Wednesday, June 1, 2022 1:40 PM
To: Koehler,Birgit G (BPA) - PG-5; Diffely,Robert J (BPA) - PGPL- 5

Subject: RE: Slide for E3 study results responding to NWEC study

That is a great point Rob — I will incorporate that and the study only replaced 80% of the ramping capability assuming
the region is flush with resources to meet the other 20%. I suspect you are correct Birgit about why they haven't
updated.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, June 1, 2022 1:39 PM
To: Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.gov> ; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: Slide for E3 study results responding to NWEC study

Rob, are you thinking that this is why they chose to anchor their study on the 2018 analysis, maybe they didn't
want to recalculate the need for replacement (since coal retirements could have raised that requirement)?

From: Diffely,RobertJ (BPA) - PGPL-5 <ridiffely@bpa.gov>

Sent: Wednesday, June 1, 2022 1:33 PM

To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Slide for E3 study results responding to NWEC study

Wouldn't it be important up front to state NWECC is looking at replacing some (not all of the attributes) of the project
but is not a reliability study that maintains adequacy as the CRSO EIS and E3?

From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Wednesday, June 1, 2022 11:27 AM
To: Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Slide for E3 study results responding to NWEC study

Send edits/comments to the slide and then we can add another if it is missing and crucial points for the DC folks who
may have already seen the NWEC study.

From: Diffely,RobertJ (BPA) - PGPL-5 <ridiffely@bpa.gov>

Sent: Wednesday, June 1, 2022 11:24 AM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Slide for E3 study results responding to NWEC study

Sure,
More than 1 page?

1
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From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Sent: Wednesday, June 1, 2022 11:01 AM
To: Diffely,Robert J (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: Slide for E3 study results responding to NWEC study

Hi Rob-

Birgit, Katie, and I are working on some BPA perspective on the E3 study slides. We'll share those to get your feedback
when they are a little further along. Would you be able to help me craft a slide responding to the NWEC study that just
came out? Birgit sent screen shots along at one point to get some initial thoughts. We want to have some high level
comments for non -technical folks- I've attached a slide to start from and the NWEC study deck. Please let me know if
you have comments/edits or if there are other crucial points we should be making (we can add another slide if needed).

Thanks,
Eve
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From: James,Eve A L (BPA) - PG- 5

Sent: Wednesday, June 1, 2022 11:08 AM
To: Diffely,Robert J (BPA) - PGPL- 5

Cc: Koehler,Birgit G (BPA) - PG-5

Subject: RE: Slide for E3 study results responding to NWEC study

Oops- I also meant to ask for feedback on this slide as well:
• Not fast

—Up to XXX years total
• Perhaps 1 to 5 years for Congressional approval
• Roughly 5 years to replace the capacity resources [ confirm with Diffely, meant to include siting and

construction ]

• XXX to build transmission, which includes providing compliance with the National Environmental
Policy Act, siting, permits, etc.

From: James, Eve A L (BPA) - PG-5

Sent: Wednesday, June 1, 2022 11:01 AM
To: Diffely,RobertJ (BPA) - PGPL-5 <ridiffely@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG -5 (bgkoehler@bpa.gov) <bgkoehler@bpa.gov>

Subject: Slide for E3 study results responding to NWEC study

Hi Rob-

Birgit, Katie, and I are working on some BPA perspective on the E3 study slides. We'll share those to get your feedback
when they are a little further along. Would you be able to help me craft a slide responding to the NWEC study that just
came out? Birgit sent screen shots along at one point to get some initial thoughts. We want to have some high level
comments for non -technical folks- I've attached a slide to start from and the NWEC study deck. Please let me know if
you have comments/edits or if there are other crucial points we should be making (we can add another slide if needed).

Thanks,
Eve
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From: Diffely,Robert J (BPA) - PGPL-5

Sent: Wednesday, June 1, 2022 2:06 PM
To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5

Subject: RE: Slide for E3 study results responding to NWEC study

Yes — they need to do a reliability analysis around further coal removal, electrification, CETA, and the 2021 clean energy
for all. And the 2015 7th Power Plan load forecast (off by miles) what they used in the 2018 analysis for 2026 (19,143
aMW): The 2019 weather adjusted load actual was approximately 21,000 aMW.

Regional Loads net of DSI (aMW)
with and without variations in weather

Average of Observed NETLOAD Averaged VoT4 NdLoad

21,500

21,000

20,500

20,000

19,500

19,000

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Values

I= Average of Observed NETLOAD —Average of WN NetLoad

California officials CPUC, Energy Commission, CAISO warning about risks of blackouts -

California officials warn of likely summer power shortages, blackouts - CBS San Francisco (cbsnews.com)

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, June 1, 2022 1:39 PM
To: Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: Slide for E3 study results responding to NWEC study

1
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Rob, are you thinking that this is why they chose to anchor their study on the 2018 analysis, maybe they didn't
want to recalculate the need for replacement (since coal retirements could have raised that requirement)?

From: Diffely,RobertJ (BPA) - PGPL-5 <ricliffelv@bpa.gov>

Sent: Wednesday, June 1, 2022 1:33 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Slide for E3 study results responding to NWEC study

Wouldn't it be important up front to state NWECC is looking at replacing some (not all of the attributes) of the project
but is not a reliability study that maintains adequacy as the CRSO EIS and E3?

From: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>
Sent: Wednesday, June 1, 2022 11:27 AM
To: Diffely,RobertJ (BPA) - PGPL-5 <ridiffelv@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>

Subject: RE: Slide for E3 study results responding to NWEC study

Send edits/comments to the slide and then we can add another if it is missing and crucial points for the DC folks who
may have already seen the NWEC study.

From: Diffely,RobertJ (BPA) - PGPL-5 <ricliffelv@boa.gov>

Sent: Wednesday, June 1, 2022 11:24 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Slide for E3 study results responding to NWEC study

Sure,
More than 1 page?

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Wednesday, June 1, 2022 11:01 AM
To: Diffely,RobertJ (BPA) - PGPL-5 <ridiffelv@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: Slide for E3 study results responding to NWEC study

Hi Rob-

Birgit, Katie, and I are working on some BPA perspective on the E3 study slides. We'll share those to get your feedback
when they are a little further along. Would you be able to help me craft a slide responding to the NWEC study that just
came out? Birgit sent screen shots along at one point to get some initial thoughts. We want to have some high level
comments for non -technical folks- I've attached a slide to start from and the NWEC study deck. Please let me know if
you have comments/edits or if there are other crucial points we should be making (we can add another slide if needed).

Thanks,
Eve
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Wednesday, May 25, 2022 8:39 AM
To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5

Subject: RE: Stop the presses on E3 -- we have more work to do

Sounds good. I'm writing up a summary of what Scott said and I'll send it to you shortly. He is VERY frustrated. After I

send the email, I can try to book some time to talk if that is helpful.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, May 25, 2022 8:37 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: Stop the presses on E3 -- we have more work to do

Can we let E3 work on the middle section of the slide deck while we work on the front and conclusion? We
may need to have this complete by Friday, so want to keep it moving as fast as possible.

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Wednesday, May 25, 2022 8:35 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: Stop the presses on E3 -- we have more work to do
Importance: High

Hi Eve and Birgit,
Please let E3 know that we are going to send them another version. I just got off the phone with Scott and I'll write
something up ASAP, and follow up with you guys on the phone. We still don't have the messages right.

Katie Pruder Scruggs
Environmental Communication Specialist
Bonneville Power Administration
503 -230-3111

b6
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Thursday, May 26, 2022 10:49 AM
To: Koehler,Birgit G (BPA) - PG-5; James, Eve A L (BPA) - PG-5

Cc: Armentrout,Scott G (BPA) - E -4; Zelinsky,Benjamin D (BPA) - E -4
Subject: RE: TP Idea for the Nameplate issue

Importance: High

Another note from Scott in this:

"The main thing I wanted to convey is that a lesser amount is a policy decision not a study of LSRD capacity"

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Thursday, May 26, 2022 10:25 AM
To: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>

Subject: TP Idea for the Nameplate issue
Importance: High

Here is something we could work on for the nameplate issue — for consideration:

This study specifically deals with replacing the installed and operating Lower Snake River Dam capacity to generate
power. The Nameplate capacity is 3483 MW. The max production is XXXX MW as operating. The avg MW production as

operating is XXXX MW. The avg peaking MW production as ooperating is XXXX MW. Studies that suggest replacement of
only the average MW are not answering the same question as this study — actual replacement of all the services of the
LSRDs. Replacing a different number is a policy decision.

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION

boa.gov I P 503-230-3076 I CREta

EC10000 a
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From: Anasis,John G (TFE)(BPA) - TOOP-DITT-2
Sent: Wednesday, June 1, 2022 2:36 PM
To: James,Eve A L (BPA) - PG- 5

Cc: Koehler,Birgit G (BPA) - PG-5; Pruder Scruggs,Kathryn M (BPA) - E -4; McManus,Bart
(BPA) - TOOC-DITT-2; Bustamante,Richard (BPA) - PTK-5

Subject: RE: Transmission considerations for LSN replacement study

DELIBERATIVE FOIA EXEMPT

Eve,

Thank you for this clarification. If you are looking for the costs and timing to add new transmission you need to contact
Ricky Bustamante and his team in Transmission Planning. I added Ricky to the cc list of this e-mail so that you can begin
the dialog with him.

Thanks again!

John

From: James,Eve A L (BPA) - PG - 5 <eaiames@bpa.gov>

Sent: Wednesday, June 1, 2022 2:32 PM
To: Anasis,John G (TFE)(BPA) - TOOP-DITT-2 <iganasis@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>;

McManus,Bart (BPA) - TOOC-DITT-2 <bamcmanus@bpa.gov>

Subject: RE: Transmission considerations for LSN replacement study

DELIBERATIVE FOIA EXEMPT

Thanks John - for Slide 4, I was looking for this type of info under timing:
• XXX to build transmission, which includes providing compliance with the National Environmental

Policy Act, siting, permits, etc.

I think maybe Joel had gone to a Tx presentation of some sort discussing challenges around transmission building and
wanted to make sure we captured transmission considerations. Is there someone in Tx who would have some good
estimates on how long to build transmission?

From: Anasis,John G (TFE)(BPA) - TOOP -DITT-2 <iganasis@bpa.gov>

Sent: Wednesday, June 1, 2022 2:23 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>;

McManus,Bart (BPA) - TOOC-DITT-2 <bamcmanus@bpa.gov>

Subject: RE: Transmission considerations for LSN replacement study

DELIBERATIVE FOIA EXEMPT

Eve,

1
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Thank you for your note. I added a sentence to slide 6 in the attached version of the PowerPoint to flag voltage support
and inertia as a couple other important things we get from the Lower Snake projects. That is shown in red. Slide 6 was
the only place where I saw any transmission related references, so please let me know if I missed something. I did not
see any transmission items on slide 4.

As far as what additional information may be needed, that depends on who the intended audience is for this PowerPoint
presentation. If it is for the general public, policy-makers, or the fisheries community, then I think this is about the right
level of detail. If the target audience is more technically oriented, such as regional utility folks, then they may want some
additional detail. Please let me know if we need to look at this further based on who will be seeing the final version.

I have copied Bart on this e-mail so that he can comment on the statements on reserves if he sees fit.

Let me know if this meets your needs or if I can be of any other help. Thank you again!

John

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Wednesday, June 1, 2022 8:25 AM
To: Anasis,John G (TFE)(BPA) - TOOP-DITT-2 <Iganasis@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: Transmission considerations for LSN replacement study

DELIBERATIVE FOIA EXEMPT
Hi John -

We are putting together a few slides together with BPA's perspective on the LSN replacement study work. Execs would
like a transmission considerations slide. We want to make sure to keep the information in the presentation consistent
with the EIS as much as we can. Birgit, Katie, and I are working on some messaging and were hoping for some feedback
from TX on slide 4 and we can add an additional slide or Tx info on other slides if needed. If we should be bugging
someone else over in Transmission for this information please let us know. The PDF is a rough draft version of the E3

study results that we will be putting our slides with.

Thanks,
Eve
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From: James,Eve A L (BPA) - PG- 5

Sent: Thursday, June 30, 2022 7:56 AM
To: Johnson,G Douglas (BPA) - DK-7
Cc: Koehler,Birgit G (BPA) - PG-5

Subject: RE: Updated talking points
Attachments: E3 LSRD replacement cost analysis TPs v4.docx

Deliberative, FOIA exempt
Attached is an updated version including the graphic Liz suggested and a note with her proposed language to what the
graphic means and the source.

From: James, Eve A L (BPA) - PG-5

Sent: Thursday, June 30, 2022 7:32 AM
To: Johnson,G Douglas (BPA) - DK-7 <gcljohnson@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 (bgkoehler@bpa.gov)<bgkoehler@bpa.gov>

Subject: Updated talking points

Deliberative, FOIA exempt
Good Morning-

Attached is an updated version of the talking points. E3 updated the NPV numbers in the report using a calculation
assumption closer in line with the Inslee/Murray report and the numbers BPA uses for financing projects. We are
reviewing the final report and will wait to send the updated PPT until after all changes are incorporated. I wasn't sure if
you wanted to add or adjust talking points per Liz Klumpp's suggestions so I just updated the NPV amounts in the
current draft that I had.

Thanks,
Eve

1
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DRAFT 6/30/22 v4

FOR INTERNAL USE ONLY

BPA talking points

E3 lower Snake River dam replacement costs analysis

June 2022

What this is

Earlier this year, BPA contracted with electric industry research firm Energy and Environmental
Economics, also known as E3, to conduct an independent analysis of the electricity system value
of the four lower Snake River (LSR) dams. This new analysis builds on the analysis performed
in the Columbia River System Operations Environmental Impact Statement regarding
replacement resources and costs associated with a scenario where the four lower Snake River
dams may be breached in the future. BPA anticipates E3 's study to contribute to the regional
dialogue about the future of these publicly-owned assets and help elevate regional understanding
of the complexities and expenses involved in exploring replacement resources for the LSR darns.

Key messages and storyline

• As states move forward with clean energy policies, fossil-fuel generated power is being
removed from the grid. Reducing hydropower would require the region to build new
generation just to get the system back to its current state Until all fossil-fuel power plants
are retired, reducing hydropower means more CO2 emissions in the region, which is a

step backward from the region's carbon reduction goals. Some of the lower-cost options
for replacing lost hydropower rely on emerging technologies that are not yet developed or
available at large-scale.

• Replacing the dams' hydropower energy and capacity services with existing renewable
technology and no technological breakthroughs is projected to create 65% upward rate
pressure. This is much higher than the other scenarios evaluated- prohibitively expensive.

• The E3 study evaluates what is required to maintain current reliability standards.
Assuming different risk levels for reliability, as is done in other studies ofLSN dam
power replacement, is a policy decision outside the scope of this analysis.

• New resources to replace the existing lower Snake River dams' energy and capacity
would cost between $8.7 to 15.1 billion with at least one emerging technology and up to
$61 billion absent breakthroughs in not-yet-commercialized emerging technologies. If
these costs are not paid for by an outside source, it would result in higher electric bills for
millions of Northwest residents.

• The replacement of the dams' hydropower could take up to approximately 20 years to
complete after Congressional approval assuming Transmission builds were needed but
there was not litigation or other major delay on siting.
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Background

With multiple reviews of the future of the lower Snake River dams being conducted by the
Council on Environmental Quality, the Columbia Basin Collaborative and Senator Patty Murray
(D-WA) and Washington Governor Jay Inslee, BPA felt it necessary to update the potential costs
ofreplacing the energy services from these facilities.

The CRSO EIS analysis examined a series of resource replacement portfolios using the
Northwest Power and Conservation Council's latest forecasts and updated Energy Commodities
resource cost estimates to reflect reasonable replacement resource alternatives and associated
costs. E3 used a resource portfolio optimizer model with their data sets and their criteria and
objectives to create least-cost replacement portfolios.

E3 's independent analysis includes several scenarios for replacement resources, including some
with emerging technologies such as small modular nuclear reactors (SMRs) and gas plants with
carbon capture or hydrogen burning capability that are not available yet. It also includes use of
traditional renewable resources, such as wind, solar, storage and demand response. All of the
scenarios present moderate to significant upward rate pressure for BPA's customers if not paid
for by an outside source.

For more information, contact: Eve James, 503 -230 - 5558 or Birgit Koehler, 503 -230 -4249

Questions and answers

1. What was the scope of the study and what questions did it address?

BPA contracted with E3 to answer what resources (one or more portfolios of resources)
would be needed to maintain reliability, which is close to replacing the energy and other grid
services provided by the lower Snake River dams. This includes modeling regional grid
scenarios with and without the dams. The model is designed to identify one or more
replacement resource portfolio(s) and provide a comparison of the forecasted costs associated
with each scenario. The analysis also discusses the timeline under which a build-out of
replacement resources could occur.

E3 's key study questions are:
• What additional resources would be needed to replace the power services provided by

the LSR Dams through 2045?
• What is the net cost to BPA ratepayers?
• How do costs and resource needs change under different types of clean energy

Mures?
• How much does replacing the dams rely on emerging, not-yet commercialized

technologies?
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2. What power benefits do the four LSRDs currently provide?

These facilities first and foremost provide reliable electricity to help the western
interconnection and the Pacific Northwest avoid blackouts. They also provide carbon-free
energy. More specifically, they are capable of providing a short-term peaking capacity of
more than 3,000 MWs. They can provide more than 2,000 MW of longer term peaking
capacity during cold snaps when Pacific Northwest electricity use is at its highest as well as

provide important reserves and essential grid reliability services, including voltage support,
reactive power and black start ability.

3. What resources does the study recommend to replace the output of the lower Snake
River dams?

The study recommends a combination of renewable generation (wind and solar) and "clean
firm" resources (such as dual fuel natural gas + hydrogen plants, advanced small modular
nuclear reactors (SMR), or gas with carbon capture and storage), and energy efficiency.

4. What are the replacement resource scenarios E3 evaluated?

Scenario

Replacement Resources
Selected,
Cumulative by 2045
(GW*)

Scenario 1:100% Clean Retail + 2.1 GW
Sales + 0.5 GW

+ 2.0 GW
+ 0.3 GW li- ion battery

Scenario 2a: Deep Decarb. + 0.4 GW
(Baseline Technologies) + 0.05 GW

+ additional generation**

Scenario 2b: Deep Decarb. + 1.5 GW
(Emerging Technologies) + 0.7 GW nuclear SMR
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Scenario 2c: Deep Decarb.
(No New Combustion)

+ 10.6 GW
+ 1.4 GW

• In scenarios that assume new combustion generation may be permitted in the Northwest,
firm capacity is mostly replaced with —2 GW of dual fuel natural gas + hydrogen
turbines. These turbines may initially burn natural gas when needed during reliability
challenged periods, but would transition to green hydrogen by 2045 to reach zero-

emissions.
• If advanced nuclear is available, it is selected in lieu of renewables and some of the gas

plants.
• The "no new combustion" scenario with decarbonization of the broader economy (e.g.

electric vehicles and electric heating) requires an impractically large (12 GW) buildout of
renewable energy to replace the dams' firm capacity contributions and GHG-free energy.
This is required because the wind and solar power are not as reliable for serving load as

would be firm combustion generation, and thus large quantities are needed to ensure that
some generation may be available during the critical periods like winter cold spells.

5. What does each option cost?

Total Costs
(real 2022 ii)

Scenario 1:100% Clean Retail Sales $9.7 billion

Scenario 1:100% Clean Retail Sales
(2024 dam breaching)

$11 7 billion

Scenario 2a: Deep Decarb.
(Baseline Technologies)

$15.1 billion

Scenario 2b: Deep Decarb.
(Emerging Technologies)

$8.7 billion

Scenario 2c: Deep Decarb.
(No New Combustion)

$61 billion

Annual Cost Increase
(real 2022 $)

5434 minion $478 million

5495 mill or $465 million $509 million

S496 million $860 million

$415 million $428 million

n/a $1,953 million $3.199 million

Incremental
Public Power Costs

r% increase vs. —8.5 cents/kWh
NW average retail rates]

0.8 cents/kWh 1+9%1

0.8 cents/kWh (+9%1

1.5 cents/kWh 1+18%1

0.7 cents/kWh (+8%1

5.5 cents/kWh (+85%)

.Cost increases account for replacement energy, capacity, and reserves as well as avoided LSR capital + expense, but do not
include any costs for breaching the dams, which would be an additional cost.

•NPV and annual cost increase are shown for the Northwest Region as a whole, but the incremental costs are calculated relative
to the BPA Tier I annual sales for public power customers.

.% increase versus average retail rates assumes —8.5 cents/kWh retail rates (estimated from OR and WA average retail rates).
This does not account for any other rate increases that will be driven by higher loads or clean energy needs that increase regional
rates.

•Annual residential customer cost impact assumes 1,280 kWh/month for average residential customers in Oregon and
Washington (current —1,000 kWh/month average + 28% from electrification load growth).

-New federal tax credits for hydrogen plants/fuels or ITC/PTC extension for renewables would provide a cost reduction to public
power customers from taxpayers

27695503(01).pdf



Annual Cost Increase ($M)
$3,500

$3,000

$2,500

$2,000

$1,500

$1,000

$500

$0
2025 2030 2035 2040 2045

E3 2022 study results: these are not the total costs to the Northwest of decarbonizing the
electricity grid or its economy; these costs reflect the incremental costs of removing the four
lower Snake River dams in each of those scenarios.

6. How do the replacement costs compare to the current costs of the lower Snake River
dams?

The lower Snake River dams cost between $13 and $17/MWh to operate and maintain.
Replacement resources, depending on those chosen, are projected to cost between $77 and
$139/MWh. Replacement costs rise to more than $500 MWh in the deep economy-wide
decarbonization scenario that includes only existing technologies (wind, solar, etc.) and no
emerging technology, such as hydrogen and small modular nuclear.

7. What is the projected rate impact to BPA customers?

In scenarios 1, 2a and 2b, the rate impact would be between 8% and 18% or -3100 to $230
per year. In a deep economy-wide decarbonization scenario (2c) with no emerging
technologies, the cost would be approximately a 65% increase or $850 per year per
household.

Note: Scenario 2c required increases in the supply of wind on new transmission (Northwest,
Montana, Wyoming, and off-shore wind) to enable a feasible solution which drives the costs
impractically high.

8. What is the timeline necessary to add the resources that would be required?

E3 estimates that adding additional renewable energy and firm capacity additions would take
approximately five to seven years after Congressional approval to breach the dams and
possibly up to 10 to 20 years assuming additional new large-scale transmission was required
but there was not litigation or other major delay on siting.
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Thursday, June 2, 2022 7:25 AM
To: Diffely,Robert J (BPA) - PGPL-5

Cc: James,Eve A L (BPA) - PG- 5

Subject: RE: can we make a map like this?

Thanks for verifying. It's so easy to get crosswise with so many numbers

From: Diffely,Robert J (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Sent: Thursday, June 2, 2022 7:23 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: can we make a map like this?

Good morning,
Looks like I goofed. Thank you for correcting.

Rob

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, June 1, 2022 7:30 PM
To: Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: can we make a map like this?

Deliberative Process Privilege; FO1A-exempt.

Rob,
Turns out we are trying to map Scenario 2c, which isn't on the table from you because we didn't have those
results until recently. So, I started to do the math myself. And I went to look at your data versus the source
you so helpfully provided. Could it be that you used the Std dev not the actual size? If I reverse your math, it
looks like you used 1.7 acres/MW for solar. (e.g. 1600 MW on 4.3 square miles converted to acres/MW using
0.0015625 square miles/acre). For wind at 600 MW, 23.4 acres I get 25 acres/MW from your table, but 44.7

acres/MW from the NREL table. I'm also attaching my excel file in case you want to verify anything.

1

27695519(01).pdf



Land Use

Technology Type

Photovonakcs <10 kW

Photovoltalcs 10 100 kW

Ph010vO1t3ICS 100 1.000 kW

Pnotovoltats 110 MW (12) C...)
Wsnd <10 kW 30 rya

Wind 10 100 kW 30 n/a

Wald 100. 1000 kW 30 n 13

Wend 1 10 PAW 44.7 25.0

Here's what I'm coming up with,
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Scenario 1: Scenario 2a: Scenario 2b: scenario 2c:
100% Clean Deep Decarb. Deep Decarb, Deep Decorb.
Retail Sales (Baseline (Emerging (No New

Technologies) Technologies) Combustion)

Literally using a ruler on a screen to get the best read of MW since I couldn't find it in any of their tables
On-shore wind 7145 MW * 44.7 acres/MW from NREL * 0.001563 sq miles/acre = 500 sq miles

Solar 855 MW * 6.1 acres/MW from NREL * 0.001563 sq miles/acre = 8 sq miles

Didn't find conversion factors for batteries in those references or a quick search, but from the graph it looks
like it is about 5750 MW battery (didn't see what duration and that affects the land area too, maybe it is 6

hours.)
I asked my husband if he'd like to give it a try. He came up with 65 acres. So that doesn't register next to the
wind and solar.
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Using Megapack, Tesla can deploy an emissions-free 250 MW, 1 GWh power plant in less than three months on a
three-acre footprint — four times faster than a traditional fossil fuel power plant of that size.

That is 83.3 MW/Acre,

So 5700MW/83.3MW/Acre = 65Acres

That is 22.8GWH of storage in a 4 hour format.

Using 4,385 Tesla Megabucks.

1000 megapacks cost $1,654,927,950 installed, so 4384 megapacks would be $7.3B

This is a big project. Tesla has only deployed 5GWH of storage so far.

Info from: httbs://www.tesla.com/meciapack/desicin for cost and number of packs
and httos://www.tesla.com/bloWintroducinci-meciapack-utility-scale-eneray-storacie#:—:text=Using%20Meciapack%2C%20TeslacY020can%20deploy,creatinci%20seamless%2Orenewable%20enercy
°/020plants.

for acreage.

Mark

Here's what I came up with for rough map ideas if the 500 square miles are correct

A

with 4 reservoirs and skinnier boxes

•
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From: Diffely,Robert J (BPA) - PGPL- 5 <rjcliffely@bpa.gov>

Sent: Monday, May 23, 2022 9:00 AM
To: Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov> ; Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Cc: James,Eve A L (BPA) - PG - 5 <eajames@bpa.gov >

Subject: RE: can we make a map like this?

Here is a high level estimate based on NREL. Land Use by System Technology I Energy Analysis I NREL

E3 studies rely mostly on gas/H2 and wind. For offshore, the NREL report Offshore Wind Market Report: 2021 Edition
(energy.gov) —

I used the estimated acres from 5 projects in the New York Bight.

Sla 100%
E3

S2a1 -

Clean Deep S2a3 -

Si 100% Retail Decarb 52a2 - Deep

Clean Sales (no no Deep Decarb

SO No Retail carbon 52 - Deep combusti Decarb emerging

Policy Sales price) Decarb on no gas tech

Year 2035 2035 2035 2035 2035 2035 2035

Reliability Metric PRM PRM PRM PRM PRM PRM PRM

Gas (MW) 2300 1800 2200 2000 1500(H2)

DR (MW)

Solar (MW) - 500 1500 1600
Batteries (MW) 100 100 200 6000 300

Wind (MW) 200 1300 600 9400 600

Offshore Wind (MW) 13000

Pumped Storage (MW) 300

Conservation (MW) 10 10

SMR (MW) 600

Wind (Sq Miles) 7.8 50.8 0.0 23.4 367.2 0.0 23.4

Offshore Wind (Sq Miles) 1204.4

Solar (Sq Miles) - 1.3 0.0 0.0 4.0 4.3 0.0
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From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, May 23, 2022 8:29 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: can we make a map like this?

E3 provided the amount of solar already. Not sure when we will get the land area from them. We could ask

this afternoon.

For Rob's FYI: Katie is working to improve the E3 non -technical version of the ppt. We're hoping to get that
done very quickly because it is urgent that we get back to CEQ and DOE as quickly as possible.

In fact, we should discuss with E3 (and amongst ourselves) if we are far enough along that we can schedule
that meeting. Many people would be happy if we could do it next week.

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Monday, May 23, 2022 7:56 AM
To: Diffely,Robert J (BPA) - PGPL-5 <ridiffelv@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: can we make a map like this?

Great! Thanks for your quick response.

From: Diffely,Robert J (BPA) - PGPL-5 <ridiffelv@bpa.gov>

Sent: Monday, May 23, 2022 7:56 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: can we make a map like this?

Sure
E3 is planning to provide the land use (number of acres) across their scenarios, so we should have these numbers soon.

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Monday, May 23, 2022 7:53 AM
To: Diffely,Robert J (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: can we make a map like this?

Hi Rob,
I'm helping Power make the E3 presentation less technical so regular folks can understand it. Would you help make a

map like this, to show the solar foot print in the PNW if the lower Snake River dams are removed? This visualization is

something that BPA execs have pointed to as a good example of how we could communicate the impacts. An
Assessment of the Diablo Canyon Nuclear Plant for Zero-Carbon Electricity, Desalination, and Hydrogen
Production I Energy (stanford.edu)

27695519(01).pdf
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Figure 1 - 7: Hypothetical spatial footprint of 18 GW of PV compared to the San Francisco metro area
(Credit: Lucid Catalyst LLC)
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Monday, May 23, 2022 10:27 AM
To: Koehler,Birgit G (BPA) - PG-5

Subject: RE: can we make a map like this?

Got it.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, May 23, 2022 10:26 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: can we make a map like this?

Katie,
I'm not sure if Rob is working on a map or not, but we can always put a placeholder in your ppt (maybe a copy
of the Diablo Canyon map) and ask them to try to create something similar. (Maybe not overlay on the LSN

reservoirs, because they are a large area themselves).

From: Diffely,RobertJ (BPA) - PGPL-5 <ridiffely@bpa.gov>

Sent: Monday, May 23, 2022 9:00 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Cc: James, Eve A L (BPA) - PG-5 <Mames@bpa.gov>

Subject: RE: can we make a map like this?

Here is a high level estimate based on NREL. Land Use by System Technology I Energy Analysis I NREL

E3 studies rely mostly on gas/H2 and wind. For offshore, the NREL report Offshore Wind Market Report: 2021 Edition
(energy.gov)— I used the estimated acres from 5 projects in the New York Bight
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Year

Reliability Metric

Gas (MW)

DR (MW)

Solar (MW)
Batteries (MW)

Wind (MW)

Offshore Wind (MW)

Pumped Storage (MW)

Conservation (MW)

SMR (MW)

Wind (Sq Miles)

Offshore Wind (Sq Miles)

Solar (Sq Miles)

SO No
Policy

S1 100%

Clean

Retail

Sales

Sla 100%

Clean

Retail

Sales (no

carbon

price)

E3

S2a1 -

Deep

Decarb

no

S2 - Deep combusti

Decarb on

S2a2 -

Deep

Decarb

no gas

S2a3 -

Deep

Decarb

emerging

tech

2035 2035 2035 2035 2035 2035
,

2035

PRM PRM PRM PRM PRM PRM PRM

2300 1800 2200 2000 1500(H2)

- 500 1500 1600

100 100 200 6000 300

200 1300 600 9400 600

13000

300

10 10

, 600

7.8 50.8 0.0 23.4 367.2 0.0 23.4

1204.4

-1.3 0.0 0.0 4.0 4.3 0.0

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, May 23, 2022 8:29 AM
To: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: can we make a map like this?

E3 provided the amount of solar already. Not sure when we will get the land area from them. We could ask
this afternoon.

For Rob's FYI: Katie is working to improve the E3 non -technical version of the ppt. We're hoping to get that
done very quickly because it is urgent that we get back to CEO and DOE as quickly as possible.

In fact, we should discuss with E3 (and amongst ourselves) if we are far enough along that we can schedule
that meeting. Many people would be happy if we could do it next week.

From: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Sent: Monday, May 23, 2022 7:56 AM
To: Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpagov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: RE: can we make a map like this?

Great! Thanks for your quick response.

From: Diffely,Robert J (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Sent: Monday, May 23, 2022 7:56 AM
To: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>
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Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov> ; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: can we make a map like this?

Sure

E3 is planning to provide the land use (number of acres) across their scenarios, so we should have these numbers soon.

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Monday, May 23, 2022 7:53 AM
To: Diffely,RobertJ (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: can we make a map like this?

Hi Rob,
I'm helping Power make the E3 presentation less technical so regular folks can understand it. Would you help make a

map like this, to show the solar foot print in the PNW if the lower Snake River dams are removed? This visualization is

something that BPA execs have pointed to as a good example of how we could communicate the impacts. An
Assessment of the Diablo Canyon Nuclear Plant for Zero-Carbon Electricity, Desalination, and Hydrogen
Production

I
Energy (stanford.edu)
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Figure 1 - 7: Hypothetical spatial footprint of 18 GW of PV compared to the San Francisco metro area
(Credit: Lucid Catalyst LLC)
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Wednesday, June 1, 2022 5:38 PM
To: Marker,Douglas R (BPA) - AIR-7

Subject: RE: could use your input on one bullet

I like it!

Many thanks

From: Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov>

Sent: Wednesday, June 1, 2022 5:22 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: could use your input on one bullet

We have same instinct to not exaggerate the length of time it will take but to be realistic. So I offered a suggestion to
convey that.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, June 1, 2022 4:57 PM
To: Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: could use your input on one bullet

Thanks. That does help. If NEPA has to happen in -between those two steps, then that could add 2-4 years too,
but there might be overlap so it might not fully extend the timeline. I am concerned about appearing to
exaggerate, so what do you think about this? We want to keep it super simple, but it is difficult to put
something complicated into simple wording and still be accurate

—Up to XXX years total
—Perhaps Practically, likely 5 to 10 years for Congressional approval for breaching, USACE NEPA

analysis, and Congressional budget appropriations
—Roughly 5 years to replace the capacity resources [awaiting confirmation from Rob Diffely]

—XXX to build transmission, which includes providing compliance with the National Environmental
Policy Act, siting, permits, etc.

From: Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov>

Sent: Wednesday, June 1, 2022 4:40 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: could use your input on one bullet

I'll try to give you a reasonable hypothetical — given that your audience should be familiar with the legislative process.

1
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I base this on breaching requiring Congressional authorization - but it seems reasonable to me that Congressional action
would take at least two sequenced actions.

Congress would have to authorize dam breaching, presumably in a Water Resource Development Act cycle - so at least
two years.

Then you should assume how long it will take Corps to dp planning and design and the necessary NEPA process.

Then it will matter of getting appropriations. The Administration would presumably propose in the President's budget -

that's a two year lead time, and then a year at minimum for initial appropriations.

That gives me five years in a reasonable sequence of congressional action - but not including Corps planning and design
and NEPA.

Does that help?

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, June 1, 2022 4:04 PM
To: Marker,Douglas R (BPA) - AIR-7 <drmarker@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: could use your input on one bullet

Deliberative, FOIA Exempt

Hey Doug,

Eve, Katie Pruder Scruggs, and I are preparing a few slides for DOE/CEQ that includes a timeline for how long it
might take if we had to replace the generation of the LSN dams. Do you have a good idea what we should put
into that first red text under bullet 2 for how long it might take Congress to approve breaching? The "Perhaps
1 to 5 year" is my un- informed guess absent input from someone like you with DC experience.

13 ()NNE VI I' 0 IV 0 ADMINIS T R A T ION

While it is feasible to replace power benefits of the lower
Snake River dams, ills not cheap, fast, or easy.

• Not cheap
- XXX for public power total, assuming paid for with debt spread over 50 years.
- XXX for each public power household per year
- XXX households affected
- Social justice issue - lower income households would be disproportionally harmed by

increased costs because a larger proportion of their income goes to the electric bill

• Not fast
- Up to XXX years total

• Perhaps Ito 5 years for Congressional approval
• Roughly S yeas to replace the capacity resources -j•-•• XXX to build transmission, which includes providing compliance with the National

Environmental Policy Act, siting, permits, etc.
• Not easy

- Policy requirements to reduce emissions are removing fossil fuel resources from the
grid. Breaching the four lower Snake River dams significantly adds to the deficit of
resources in the region.

Acquiring replacement resources could
requIre building new renewable
resources at an unprecedented rate.

2
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From:
Sent:
To:
Cc:

Subject:

Diffely,Robert J (BPA) - PGPL-5

Thursday, June 2, 2022 7:35 AM
Koehler,Birgit G (BPA) - PG-5

James,Eve A L (BPA) - PG- 5

RE: how about this slide?

Yes and it is in the same report — bottom of slide 18

• Given the weather-dependent nature of the
replacement portfolios, any final or "binding"
assessment of the optimal mix of replacement
resources should take a multi -year stochastic
approach to weather modeling, versus the
more deterministic analysis featured in this
study

However, given the intent and purpose of this study,
the scope of weather - years and data used were
reasonable an inline with industry standards

VIIIIKe pr 101 el11111

feasibility, this stu
degree that that d

will impact region

PREPARED FOR THE NW ENER

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, June 1, 2022 6:42 PM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Cc: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: how about this slide?

Rob, that quote from Energy Strategies at the bottom of the slide is confusing me. Are they saying that wind
should be treated stochastically in the same report where they don't treat it stochastically?

Is that from their 2018 study but then not applied to their 2022 study? If that's the case, we can use it, but
would want to say "NWEC 2022" study in the title and attribute the quote something like this "Energy
Strategies (NWEC) 2018, p. 18.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Wednesday, June 1, 2022 2:44 PM
To: Diffely,Robert J (BPA) - PGPL-5 <ridiffelv@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: how about this slide?

Rob sent me the slide- I'll add that

1
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From: Diffely,RobertJ (BPA) - PGPL-5 <rjcliffely@bpa.gov>

Sent: Wednesday, June 1, 2022 2:43 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: how about this slide?

The capacity was 2,750 MW in Jan 2020 and 3,000 MW in Dec 2021

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, June 1, 2022 2:41 PM
To: Diffely,RobertJ (BPA) - PGPL-5 <rjcliffely@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: how about this slide?

I do like this. Cool that you have these two examples saved, Rob.
I don't know that we can squeeze it into the NWEC slide, but it would be a fast slide to present, so OK if we
needed to insert an extra slide to include this. A picture is worth 1000 words. (I'd add a dashed line at the
installed capacity and a fat, green arrow pointing to the green wind line.

From: Diffely,RobertJ (BPA) - PGPL-5 <ridiffelv@bpa.gov>

Sent: Wednesday, June 1, 2022 2:32 PM
To: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: how about this slide?
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From: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>
Sent: Wednesday, June 1, 2022 1:40 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.gov>
Subject: RE: Slide for E3 study results responding to NWEC study

That is a great point Rob — I will incorporate that and the study only replaced 80% of the ramping capability assuming
the region is flush with resources to meet the other 20%. I suspect you are correct Birgit about why they haven't
updated.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Wednesday, June 1, 2022 1:39 PM
To: Diffely,Robert J (BPA) - PGPL-5 <ridiffely@bpa.Rov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: Slide for E3 study results responding to NWEC study

Rob, are you thinking that this is why they chose to anchor their study on the 2018 analysis, maybe they didn't
want to recalculate the need for replacement (since coal retirements could have raised that requirement)?
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From: Diffely,RobertJ (BPA) - PGPL-5 <ricliffely@bpa.gov>

Sent: Wednesday, June 1, 2022 1:33 PM
To: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Slide for E3 study results responding to NWEC study

Wouldn't it be important up front to state NWECC is looking at replacing some (not all of the attributes) of the project
but is not a reliability study that maintains adequacy as the CRSO EIS and E3?

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Sent: Wednesday, June 1, 2022 11:27 AM
To: Diffely,Robert J (BPA) - PGPL-5 <ricliffelv@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Slide for E3 study results responding to NWEC study

Send edits/comments to the slide and then we can add another if it is missing and crucial points for the DC folks who
may have already seen the NWEC study.

From: Diffely,Robert J (BRA) - PGPL-5 <ridiffelv@boa.gov>

Sent: Wednesday, June 1, 2022 11:24 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Slide for E3 study results responding to NWEC study

Sure,
More than 1 page?

From: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>
Sent: Wednesday, June 1, 2022 11:01 AM
To: Diffely,RobertJ (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: Slide for E3 study results responding to NWEC study

Hi Rob-

Birgit, Katie, and I are working on some BPA perspective on the E3 study slides. We'll share those to get your feedback
when they are a little further along. Would you be able to help me craft a slide responding to the NWEC study that just
came out? Birgit sent screen shots along at one point to get some initial thoughts. We want to have some high level
comments for non -technical folks- I've attached a slide to start from and the NWEC study deck. Please let me know if
you have comments/edits or if there are other crucial points we should be making (we can add another slide if needed).

Thanks,
Eve
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Thursday, May 26, 2022 7:10 AM
To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5

Subject: RE: more input from Scott

Yes, I've sent everything Scott has said to me, to you both in email.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, May 26, 2022 7:09 AM
To: James,Eve A L (BPA) - PG -5 <eajames@bpa.gov>; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: more input from Scott

Scott is just skyping me. But we've passed on the relevant info in email.

From: James,Eve A L (BPA) - PG-5 <ealames@bpa.gov>
Sent: Thursday, May 26, 2022 7:08 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: more input from Scott

OK- I don't think Scott is including me on his input so I'll trust you guys to capture in notes and then forward to me when
it is time to edit.

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Thursday, May 26, 2022 7:06 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: RE: more input from Scott

Sounds good!

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, May 26, 2022 7:05 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: RE: more input from Scott

Scott also said that we can get this presentation right before presenting, meaning not rush it for tomorrow's
deputy briefing (if that is even relevant tomorrow).

"Waste of time to do it before [ it is right]"

I've made a new copy labeled Thursday morning where I'm keeping these notes from Scott in new green text
boxes. I don't want to edit this version further until we get a copy back from E3.

And when Jill or Mary gets in, we will ask them what the latest expectation is for Friday's deputy briefing (DOE

pre-brief) and Tuesday's potential Deputy meeting

1
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From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Thursday, May 26, 2022 6:59 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov>

Subject: more input from Scott
Importance: High

We should say: My thought is to say 9% or $100 for each of the XXXX million power customers in the region

that 9 % or $100 lacks scope and scale and known metric

Katie Pruder Scruggs
Environmental Communication Specialist
Bonneville Power Administration
503 -230-3111

(b)(6)
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From: Egerdahl,Ryan J (BPA) - PGPR-5

Sent: Friday, June 10, 2022 9:37 AM
To: Koehler,Birgit G (BPA) - PG-5

Subject: RE: present E3 results at Power meeting of Council?

thx

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 9, 2022 3:39 PM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Subject: RE: present E3 results at Power meeting of Council?

I think it is fine to get the options. Scott may have reached out more internally. (I haven't gone back to reread
that email)

From: Egerdahl,Ryan J (BPA) - PGPR-5 <riegerdahl@bpa.gov>

Sent: Thursday, June 9, 2022 3:24 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Subject: RE: present E3 results at Power meeting of Council?

Roger that. I sent our Council power contacts an email to see what's possible for forums. Was that ok, or is EFW already
checking? Or, is two routes of checking ok? ©

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 9, 2022 3:20 PM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Subject: RE: present E3 results at Power meeting of Council?

Be aware that Scott also started setting something in motion. I think I forwarded to you for awareness.

From: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

Sent: Thursday, June 9, 2022 3:09 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>; Diffely,Robert J (BPA) - PGPL-5 <rjdiffely@bpa.gov>

Subject: RE: present E3 results at Power meeting of Council?

Hi. Let me check with Chad at Council. Thanks Birgit

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 9, 2022 9:04 AM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <rjegerdahl@bpa.gov>

1
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Cc: James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov> ; Diffely,Robert 1 (BPA) - PGPL-5 <ridiffely@bpa.gov>

Subject: present E3 results at Power meeting of Council?

Deliberative Process Privilege; FOIA-exempt.

Ryan,

We are looking for a forum to present the E3 results. We won't be ready for next week's Council meeting. The
July meeting is possible, but we'd prefer a bit sooner. Is there a RAAC meeting or whatever it is called or any
other relevant meeting coming up in the near future where we could offer to brief the Council ( and public)?
Maybe we have to offer the Council a special meeting.

Birgit

2
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Thursday, June 2, 2022 7:17 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Subject: RE: some quick additional text before sending to Scott

You'll want to fix that on the deck I just sent.

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Thursday, June 2, 2022 7:10 AM
To: Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov> ; Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Subject: RE: some quick additional text before sending to Scott

That is better- sorry I captured that wrong!

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Thursday, June 2, 2022 7:10 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: RE: some quick additional text before sending to Scott

How about instead of "mature emerging technologies" we say "maturation of emerging technologies"? I like
the emphasis on the verb that the technologies need to mature.

From: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Sent: Thursday, June 2, 2022 6:59 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: some quick additional text before sending to Scott

Got it

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Thursday, June 2, 2022 6:58 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: some quick additional text before sending to Scott

Good Morning Katie-

Instead of sending the whole PPT again I'll just send screenshots of some language Birgit and I talked through to add (in
green below so you can easily see it):

Slide 4:

1
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• Not cheap
- Up to $2,000 M/year to $3,200 M/year for pub

debt spread over 50 years, or 434 million/yeai
decarbonizaiton and assuming mature emergl

— Up to $850/year for each public power houset
decarbonization and assuming mature emergl

Slide 5:

• Replacing the lost power with new resources wout
to 500 sg. miles or 50 .5q. miles without decarbonize
with assuming mature emerging technology X act"(

square- miles)- of land.
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Tuesday, May 24, 2022 1:47 PM
To: Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5; Armentrout,Scott G (BPA) -

E -4
Subject: RE: suggestions to make E3 study less technical for lay audience 5 24.pptx

Got it. Power owns the document for now so I'll let Eve and Birgit noodle on it, then see if they need more help
from me.

On May 24, 2022 11:32 AM, "Armentrout,Scott G (BPA) - E-4" <sgannentrout@bpa.gov> wrote:
The way I am thinking about it is what question did we try to answer here. How much does it cost to fully replace all the
services provided by the LSRDs? That should be up front. Then — here are the services we are talking about. Then — here
is what they would cost to replace. The rest of the info is how we got to that number. Scott
SCOTT G ARM ENTROUT

Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.00v

I P 503-230-3076 I C (b)(6)

From: Pruder Scruggs,Kathryn M (BPA) - E -4 <kgruder@bpa.gov>

Sent: Tuesday, May 24, 2022 11:29 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: RE: suggestions to make E3 study less technical for lay audience 5 24.pptx

Should we keep the very high level summary and call it "key takaways" and have a separate "executive
summary" slide with more details?
On May 24, 2022 11:12 AM, "Armentrout,Scott G (BPA) - E-4" <sgarmentroutgbpa.gov> wrote:
There is an awful lot of background info in here. The executive summary stuff is way too general. A couple thoughts —

highlight the services we are talking about — power generation, reserves, ancillary services, black start capability, reg up,
reg down etc. How much do these dams have and how much is it going to cost to replace them? Bottom line upfront.
We don't want the viewer to have to extract anything — straight up. Anyway, I know this is difficult — however we need
to work on it more. Scott
SCOTT G ARM ENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4
BONNEVILLE POWER ADMINISTRATION
bpa.00v

I P 503-230-3076 I C (b)(6)

ECM 0 CO
From: Pruder Scruggs,Kathryn M (BPA) - E -4 <kpruder@bpa.gov>

Sent: Tuesday, May 24, 2022 9:59 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.Rov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: suggestions to make E3 study less technical for lay audience 5 24.pptx
Importance: High
Scott — this is FYI only. Eve and Birgit will likely have edits so this is still draft. However, I do welcome your comments at
any point in the process.
Eve and Birgit — Here's my first take on this. I'm available to continue working with you, but I need to be offline for a few
hours over lunchtime for a personal errand. I will, however, have my BPA phone and will take calls and I'll be back at my
post this afternoon.
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Katie Pruder Scruggs
Environmental Communication Specialist
Bonneville Power Administration
503 -230-3111

(b)(6)

2

27695744(01).pdf



From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Monday, May 23, 2022 7:54 AM
To: Koehler,Birgit G (BPA) - PG-5

Cc: James,Eve A L (BPA) - PG- 5

Subject: RE: technical version of results, and some Birgit notes

Thanks Birgit! Great talking with you. Even and I are meeting at 3 today.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, May 23, 2022 7:53 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: technical version of results, and some Birgit notes

Deliberative, FOIA Exempt

Hey Katie,
I'm not sure you need their technical version after all, but here you have it just in case. Includes technical
version of results, e.g.

And I'm attaching the scatter-shot ideas that I was starting to assemble that might help you build this up.

Eve,
I'm not quite sure what to make of the E3 slides that show that replacement resources are less MW than the
3,500 MW of the LSN. Maybe it's OK, because we can still say that it seems odd to get rid of perfectly good
generation.

Katie and I just spent an hour talking through the E3 ppt. I was more alarmed on Friday than I am this morning
having taking a closer look. But I just walked through it once, and didn't know what to make of some of it on
the first pass. I suggested that Katie talk with you too to get your impressions.

Katie will probably make a new PPT (without fancy background or font), using screen shots of E3's graphics
unless they send us a ppt. But then E3 can use Katie's to go back and modify their own, giving it the E3 look.

Will we use this for CEQ&DOE as well as for the public? The former is the high priority, so that's all I've focused
on. Katie rightly pointed out that it would be idea to have it suitable for both, so I'd try to make that
appropriate. The public audience probably would have more technical folks than CEO, but we may not want to
give them more details than what we give CEO.

Birgit

1
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From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Tuesday, May 24, 2022 10:01 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Cc: Armentrout,Scott G (BPA) - E -4
Subject: RE: suggestions to make E3 study less technical for lay audience 5 24.ppto<

Also note, per Birgit's request, the presentation is not formatted. It's just sort of "notes" for E3 to consider in their
presentation.

From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Tuesday, May 24, 2022 9:59 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Cc: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Subject: suggestions to make E3 study less technical for lay audience 5 24.pptx
Importance: High

Scott —this is FYI only. Eve and Birgit will likely have edits so this is still draft. However, I do welcome your comments at
any point in the process.

Eve and Birgit — Here's my first take on this. I'm available to continue working with you, but I need to be offline for a few
hours over lunchtime for a personal errand. I will, however, have my BPA phone and will take calls and I'll be back at my
post this afternoon.

Katie Pruder Scruggs
Environmental Communication Specialist
Bonneville Power Administration
503 -230-3111

b6
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From: James,Eve A L (BPA) - PG- 5

Sent: Monday, May 23, 2022 8:00 AM
To: Koehler,Birgit G (BPA) - PG-5; Pruder Scruggs,Kathryn M (BPA) - E -4
Subject: RE: technical version of results, and some Birgit notes

Deliberative, FOIA Exempt

Thanks Birgit- I think having the public slide deck the same for CEO and public is a good idea. The full technical report
will be posted at some point for those wanting more detail. Katie and I have a meeting later today after the E3 meeting.
Also, Doug Johnson said he is available to help with messaging and help with planning the public rollout so once Katie
and I get a first pass put together we can loop him in as well.

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Sent: Monday, May 23, 2022 7:53 AM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>

Cc: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>

Subject: technical version of results, and some Birgit notes

Deliberative, FOIA Exempt

Hey Katie,
I'm not sure you need their technical version after all, but here you have it just in case. Includes technical
version of results, e.g.

And I'm attaching the scatter-shot ideas that I was starting to assemble that might help you build this up.

Eve,
I'm not quite sure what to make of the E3 slides that show that replacement resources are less MW than the
3,500 MW of the LSN. Maybe it's OK, because we can still say that it seems odd to get rid of perfectly good
generation.

Katie and I just spent an hour talking through the E3 ppt. I was more alarmed on Friday than I am this morning
having taking a closer look. But I just walked through it once, and didn't know what to make of some of it on
the first pass. I suggested that Katie talk with you too to get your impressions.

Katie will probably make a new PPT (without fancy background or font), using screen shots of E3's graphics
unless they send us a ppt. But then E3 can use Katie's to go back and modify their own, giving it the E3 look.

Will we use this for CEQ&DOE as well as for the public? The former is the high priority, so that's all I've focused
on. Katie rightly pointed out that it would be idea to have it suitable for both, so I'd try to make that
appropriate. The public audience probably would have more technical folks than CEO, but we may not want to
give them more details than what we give CEO.

Birgit
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Friday, June 24, 2022 2:13 PM
To: Scruggs,Joel L (BPA) - DK-7; Habibi,Maryam A (BPA) - DKP-7; James,Eve A L (BPA) -

PG-5; Koehler,Birgit G (BPA) - PG-5; Pruder Scruggs,Kathryn M (BPA) - E -4;
Warner,Joshua P (BPA) - AIR-7

Subject: REVIEW REQUESTED: E3 LSRD replacement cost analysis talking points
Attachments: E3 LSRD replacement cost analysis TPs v1.docx

Please take a look and provide any edits or comments you have by noon, Tuesday, June 28. Once I have your comments
and edits, I'll circulate a revised version to managers and executives. We need to have these done by next Friday if we
still intend to present the results to the Council Wednesday or Thursday the week of the 46 of July.

The first few sections are new — the Q&A was lifted almost verbatim from the E3 powerpoint presentation. I hope this is

close to the mark. Thanks for your help. Have a great weekend.

1
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DRAFT 6/24/22

FOR INTERNAL USE ONLY

BPA talking points

E3 lower Snake River dam replacement costs analysis

June 2022

What this is

Earlier this year, BPA engaged electric industry research firm Energy and Environmental
Economics also known as E3 to build on the analysis performed in the Columbia River System
Operations Environmental Impact Statement regarding replacement resources and costs
associated with a scenario where the four lower Snake River dams may be breached in the
future.

Key messages and storyline

• Breaching the dams would require resource builds just to get the system back to where it
is now rather than replacing fossil-fuel generation. Also, reliance on emerging
technologies not-yet deployed is assumed for some of the lower-cost options. Replacing
the dams with existing renewable technology would be prohibitively expensive.

• This study evaluates what is required to maintain the current reliability standards.
Assuming different risk levels for reliability is a policy decision outside the scope of this
analysis. That is something BPA, its customers and constituents will have to consider as

discussion about the future of the lower Snake River dams continue.

• Replacement resources would result in higher electric bills for millions of NW residents.
It would also take up to 20 years to complete.

Background

With multiple reviews of the future of the lower Snake River dams being conducted by the
Council on Environmental Quality, the Columbia Basin Collaborative and Senator Patty Murray
(D-WA) and Washington Governor Inslee, BPA felt it necessary to update the potential costs of
replacing these facilities.

The CRSO EIS analysis examined a series of resource replacement portfolios using the
Northwest Power and Conservation Council's latest resource cost estimates to reflect reasonable
replacement resource alternatives and associated costs. E3 will include a resource portfolio
optimizer model using their data sets and their criteria and objectives to create least cost
replacement portfolios.
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E3 's analysis includes several scenarios for replacement resources, including some emerging
technologies, such as offshore wind and gas plants with carbon capture that are not deployed yet.
It also includes use of traditional renewable resources, such as wind, solar and storage. All of the
scenarios present moderate to significant upward rate pressure for BPA's customers.

For more information, contact: Eve James, 503 -230 - 5558 or Birgit Koehler, 503 -230 -4249

Questions and answers

1. What was the scope of the study and what questions did it address?

BPA contracted with E3 to answer what resources (one or more portfolios of resources)
would be needed to replace the full energy and other grid services provided by the lower
Snake River dams? This includes modeling regional grid scenarios with or without those
dams. The model is designed to identify one or more replacement resource portfolio(s) and
provide a comparison of the forecasted costs associated with each scenario. The analysis also
discusses the timeline under which a build-out of replacement resources could occur.

2. What power benefits do the four LSRDs currently provide?

These facilities first and foremost provide reliable electricity to help the western
interconnection and the Pacific Northwest avoid blackouts. The also provide carbon-free
energy to help fight climate changes. More specifically, they are capable of providing a

short-term peaking capacity ofmore than 3,000 MWs. The can provide more than 2,000 MW
of longer term peaking capacity during cold snaps when Pacific Northwest electricity use is
at its highest. The also provide important reserves and provide essential grid reliability
services, including voltage support, reactive power and black start ability.

3. What resources does the study recommend to replace the output of the lower Snake
River dams?

The study recommends a combination of renewable generation (wind) and "clean firm"
resources (such as dual fuel natural gas + hydrogen plants, advanced small modular nuclear,
or gas with carbon capture and storage), and energy efficiency.

27695928(01).pdf



4. What are the replacement resource scenarios E3 evaluated?

Scenario

Scenario 1: 100% Clean Retail
Sales

Replacement Resources
Selected,
Cumulative by 2045
(GW*)

+ 2.1 GW

+ 0.5 GW wind

Scenario 2a: Deep Decarb.
(Baseline Technologies)

+ 2.0 GW

+ 0.3 GW li- ion battery
+ 0.4 GW wind
+ 0.05 GW

+ additional generation**

Scenario 2b: Deep Decarb.
(Emerging Technologies)

+ 1.5 GW

+ 0.7 GW nuclear SMR

Scenario 2c: Deep Decarb.
(No New Combustion)

+ 10.6 GW wind
+ 1.4 GW

• Firm capacity is mostly replaced with —2 GW of dual fuel natural gas + hydrogen
turbines. These turbines may initially burn natural gas when needed during reliability
challenged periods, but would transition to hydrogen by 2045 to reach zero -emissions.

• If advanced nuclear is available, it replaces renewables and some of the gas plants.
• The "no new combustion" scenario requires an impractically large (12 GW) buildout of

renewable energy to replace the dams firm capacity contributions and GHG-free energy.
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5. What does each option cost?

Total Costs
(real 2022$)

Scenario 1: 100% Clean Retail Sales $7.5 billion

Scenario 1: 100% Clean Retail Sales
(2024 dam breaching)

$11 billion

Scenario 2a: Deep Decarb.
(Baseline Technologies)

$11.5 billion

Scenario 2b: Deep Decarb.
(Emerging Technologies)

$7 billion

Scenario 2c: Deep Decarb.
(No New Combustion)

$46 billion

Annual Cost Increase
(real 2022 $)

$434 million $478 million

$495 million $466 million $509 million

$496 million $860 million

$415 million $428 million

n/a $1,953 million $3,199 million

Incremental
Public Power Costs

1% increase vs. —8.5 cents/kWh
NW average retail rates]

0.8 centsfkWh (+9% ]

0.8 cents/kWh E+99/0]

1.5 cents/kWh t+18%1

0.7 cents/kWh [4-80/0]

5.5 cents/kWh (+65%1

*Cost increases account for replacement energy, capacity, and reserves as well as avoided LSR capital + expense,
but do not include any costs for breaching the dams, which would be an additional cost.

•NPV and annual cost increase are shown for the Northwest Region as a whole, but the incremental costs are
calculated relative to the BPA Tier I annual sales for public power customers.

-% increase versus average retail rates assumes -8.5 cents/kWh retail rates (estimated from OR and WA average
retail rates). This does not include additional rate increases driven by higher loads or clean energy needs that
increase regional rates as shown in the earlier 2045 incremental cost chart.

-Annual residential customer cost impact assumes 1,280 kWh/month for average residential customers in Oregon
and Washington (current - 1,000 kWh/month average + 28% from electrification load growth).

-New federal tax credits for hydrogen plants/fuels or ITC/PTC extension for renewables would provide a cost
reduction to public power customers from taxpayers

6. How do the replacement costs compare to the current costs of the lower Snake River
dams?

The lower Snake River darns cost between $13 and $17/MWh to operate and maintain.
Replacement resources, depending on those chosen, are projected to cost between $77 and
$139/MWh. Replacement costs rise to more than $500 MWh in the deep decarbonization
scenario that includes only existing resources (wind, solar, etc.) and no emerging technology,
such as hydrogen and small modular nuclear.

7. What is the projected rate impact to BPA customers?

In scenarios 1, 2a and 2b, the rate impact would be between 8% and 18% or —$100 to $230
per year. In a deep decarbonization scenario (2c) with no emerging technologies, the cost
would be approximately a 65% increase or $850 per year.

These costs do not include potential transmission costs associated with interconnection and
grid reinforcement that could be necessary to add the new resources.
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8. What is the timeline necessary to add the resources that would be required?

E3 estimates that adding additional renewable energy and firm capacity additions would take
approximately five to seven years after Congressional approval to breach the dams and
possibly up to 10 to 20 years if additional new large-scale transmission was required.
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Wednesday, July 20, 2022 1:55 PM
To: Goodwin,Summer G (BPA) - DKS-7; Habibi,Maryam A (BPA) - DKP-7; Baskerville,Sonya L

(BPA) - AIN -WASH; Scruggs,Joel L (BPA) - DK-7; Godwin,Mary E (BPA) - LN-7; Leary,J ill C

(BPA) - LN-7

Cc: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Subject: REVIEW REQUESTED: E3 presentation, study and Council meeting recording Comms
email

Attachments: E3 Study materials v1.docx

Here is what I propose we send via Comms email regarding the E3 presentation, etc.

1
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From: Marker, Douglas R (BPA) - AIR-7

Sent: Wednesday, June 29, 2022 10:22 AM
To: Zelinsky,Benjamin D (BPA) - E-4; Armentrout,Scott G (BPA) - E -4; Cooper,Suzanne B

(BPA) - P -6; Senters,Anne E (BPA) - LN-7; Chong Tim,Marcus H (BPA) - L -7;
McDonald,Thomas A (BPA) - C-7; Scruggs,Joel L (BPA) - DK-7; Leary,J ill C (BPA) - LN-7;

Godwin,Mary E (BPA) - LN-7; Koehler,Birgit G (BPA) - PG-5; James, Eve A L (BPA) - PG- 5;

Klumpp,Elizabeth C (BPA) - AIR-WSGL; Peacock,Julie (BPA) - AIR -7; Williams,John J (BPA)
- AIR-BOISE; Reller,Mark D (BPA) - AIR - MSGL; Dondy-Kaplan,Hannah A (BPA) - AIR-7;

Leady Jr,William J (BPA) - PG-5

Cc: Johnson,G Douglas (BPA) - DK-7; Habibi,Maryam A (BPA) - DKP-7; Warner,Joshua P

(BPA) - AIR-7; Manchester,Kathleen L (CONTR) - AIT-7; Jones,Sheron M (BPA) - AIN -

WASH; Baskerville,Sonya L (BPA) - AIN -WASH

Subject: Responses to Northwest Congressional delegation members concerning CEQ process
have been signed and sent

Attachments: 2022-0624 E3 PNW Congressional CEQ letters.pdf

These letters were held during CEQ's development of its responses. John Hairston has signed them and they have been
sent to the delegation members. Thanks for everyone's help with our responses.

Best,

Doug

Doug Marker
Intergovernmental Affairs
Bonneville Power Administration
drmarker@bpa.gov

(b)(6)

1
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Title: E3 Study, presentation and NWPCC video

Internal Outreach Guidance

Power AEs: Share BPA's comments with your customers

Transmission AEs: Outreach to your transmission only customers is optional
D.C., EERs, CAEs and BPA Managers: FYI only

Internal Information

Last week, Energy and Environmental Economics (E3) delivered the results of its analysis of the costs

related to replacing the lower Snake River dams to the Northwest Power and Conservation Council. We

are proving you with links to those materials to share with your customers.

Background

Earlier this year, BPA engaged electric industry research firm Energy and Environmental Economics (E3)

to build on the analysis performed in the Columbia River System Operations (CRSO) Environmental

Impact Statement (EIS) regarding replacement resources and costs associated with a scenario where the
four lower Snake River dams may be breached in the future.

The CRSO EIS analysis examined a series of resource replacement portfolios using the Northwest Power
and Conservation Council's latest resource cost estimates to reflect reasonable replacement resource

alternatives and associated costs. E3 will include a resource portfolio optimizer model using their data
sets and their criteria and objectives to create least cost replacement portfolios.

The objective of the current analysis is to provide BPA with an independent study of lower Snake River
dam breaching and potential replacement resources from a realistic analytic, operational, and resource
characteristic perspective, so that BPA can enhance its understanding of the complexity and expense

involved in replacing those assets

External Information

On Wednesday, July 13, E3 representatives briefed the Northwest Power and Conservation Council on
the study findings. You can share the video with your customers at this link. Please note this link is a

recording of the entire Council meeting. The E3 presentation starts at 1:57:22 and runs to the end.

You can share the report and the presentation with your customers. Both are at this link.

John Hairston addressed the E3 study and other analyses regarding the future of the lower Snake River
dams in his Friday email to BPA employees. In that message, he said:

"While BPA does not support breaching these dams, we respect and appreciate the commitment of so
many groups and leaders in the regional dialogue about long-term strategies that prioritize the
protection and enhancement ofsalmon and steelhead. Ultimately, the region as a whole must continue

to advance collaborative solutions in balance with the other critical and essential services the system
provides."
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Department of Energy

Bonneville Power Administration
P.O. Box 3621

Portland, Oregon 97208-3621

June 24, 2022

In reply refer to: AI - 7

The Honorable Dan Newhouse
United States House of Representatives
Washington, D.C. 20515

Dear Representative Newhouse:

lam responding to the inquiry from you and your colleagues in the Northwest Congressional
Delegation concerning the Bonneville Power Administration's role in the discussions by the
Council on Environmental Quality (CEQ) on salmon and steelhead restoration in the Columbia
River Basin. You and your colleagues also asked Bonneville to provide more information about
analysis Bonneville is sponsoring concerning the four Federal lower Snake River dams.

I will address the questions in your letter in turn:

I. Has BPA engaged in a study or contracted with a consultant to study any aspect
of the four dams on the lower Snake River? If so:

a. What is being studied and what is the purpose of the study?

Bonneville has engaged Energy + Environmental Economics (E3) to examine certain questions
related to the effects to power and transmission from breaching the four lower Snake River dams.
Bonneville will use this information to help inform its participation with the Administration as it
continues engaging with regional entities related to the Columbia River System.

Bonneville will use the analysis to compare against the hydropower modeling completed as part
of the Columbia River System Environmental Impact Statement (CRSO EIS) and take into
account E3's experience with replacement resource portfolio optimizers. The analysis will entail
examining what replacement resources would be needed to replace all of the power attributes of
the four lower Snake River dams if they were breached. The analysis does not include an
assessment of the costs associated with transmission infrastructure or transmission access that
would be necessary to accommodate replacement resources.

b. Where is the funding authorized for this study?

Funding for this analysis is within Bonneville's statutory authorities for electric power resource
and transmission planning.
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c. A recent study conducted by the Pacific Northwest National Laboratory and
others outlined the necessity for hydropower on the Columbia-Snake Rivers for
grid resilience throughout the western United States. BPA also put out a press
release in July 2021 crediting the lower Snake River dams with keeping eastern
Washington powered during the 2021 record heatwave. How is grid reliability
and resilience being included in the analysis?

Grid reliability and resilience is an expertise of E3. That is a main focus of the study. The study
will evaluate the value of hydropower for power reliability for the Northwest and the western
region.

d. How is BPA valuing the carbon-free energy generated by the lower Snake River
dams within this study, in light of President Biden's climate agenda and
Executive Order 13990?

The CRSO EIS described the carbon- free value of generation from the Federal Columbia and
Snake River dams. Although the analysis of the impact of alternatives predates Executive Order
13990, it remains the best available information.

e. What information is this study expected to uncover that was not made available
from the BiOp or ROD?

Since the completion of those documents in 2020, there is additional information about coal
generation retirements in the West. States, including Washington and Oregon, have passed
additional mandates and established goals that affect electric power resource planning.

2. How has BPA weighed the importance of the baseload power generation hydropower
on the lower Snake River provides in its engagement with CEQ on a solution for
threatened and endangered species in the Columbia River Basin?

As referenced by CEQ in their June 9, 2022 letter to you and your colleagues, CEQ has reached
out to agencies and departments to exchange information, including Bonneville. Bonneville has

briefed CEQ on the value of power generation from the lower Snake River dams consistent with
how that was described in the CRSO EIS.

3. Has BPA conducted a study on the impacts to regional grid reliability and ratepayers,
in the case of potential loss of renewable hydropower capacity on the lower Snake
River? If so, please provide that study to us.

The CRSO EIS contains the most recent and extensive assessment of the impacts to power
system and transmission reliability from alternative operations of the Columbia River System,
including the alternative that analyzed breach of the lower Snake River dams. The EIS also
included an analysis of the impact on ratepayers.

27695955(01). pdf
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4. How has SPA focused on Executive Order 13990 and President Biden's 2030
greenhouse gas goals during its involvement with the CEQ stakeholder engagement
process?

Bonneville has briefed CEQ on the Columbia River System's carbon- free attributes, consistent
with the analysis of carbon emission impacts in the CRSO EIS, which remains the best available
information. While the CRSO EIS was completed prior to the Executive Order and the
President's statement of climate goals, the analysis is responsive to the Administration's
directives.

5. Does removing 3,000 megawatts of hydropower capacity on the lower Snake River
support President Bidcn's 2030 greenhouse gas reduction targets?

Bonneville cannot offer a statement of Administration policy to respond to this question. The
CRSO EIS evaluated an alternative that included breaching the lower Snake River dams. The
analysis found that GHG emissions would increase even if the lost hydropower were replaced
with carbon- free renewables because the region would likely rely more on fossil fuel -based

resources, such as coal and natural gas, to balance renewable generation. Further, any new
carbon-free renewable resources that replace the power contributions of the lower Snake River
Dams would need to be in addition to new carbon-free generation built to replace existing fossil-fuelgeneration and for increasing electrification.

Thank you for the opportunity to respond to your questions. If I can provide additional
information, please contact me directly or Sonya Baskerville, Bonneville's Manager for National
Relations, at 202-596-5640.

(b)(6)

hn Hairston
dministrator and Chief Executive Officer

CC: The Honorable James E. Risch, U.S. Senator
The Honorable Mike Crapo, U.S. Senator
The Honorable Steve Dailies, U.S. Senator
The Honorable Cathy McMorris Rodgers, U.S. Representative
The Honorable Russ Fulcher, U.S. Representative
The Honorable Jaime Herrera Beutler, U.S. Representative
The Honorable Cliff Bentz, U.S. Representative
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Department of Energy

Bonneville Power Administration
P.O. Box 3621

Portland, Oregon 97208-3621

June 24, 2022

In reply refer to: AI -7

The Honorable Cathy McMorris Rodgers
United States House of Representatives
Washington, D.C. 20515

Dear Representative McMorris Rodgers:

I am responding to the inquiry from you and your colleagues in the Northwest Congressional
Delegation concerning the Bonneville Power Administration's role in the discussions by the
Council on Environmental Quality (CEQ) on salmon and steelhead restoration in the Columbia
River Basin. You and your colleagues also asked Bonneville to provide more information about
analysis Bonneville is sponsoring concerning the four Federal lower Snake River dams.

I will address the questions in your letter in turn:

1. Has BPA engaged in a study or contracted with a consultant to study any aspect
of the four dams on the lower Snake River? If so:

a. What is being studied and what is the purpose of the study?

Bonneville has engaged Energy + Environmental Economics (E3) to examine certain questions
related to the effects to power and transmission from breaching the four lower Snake River dams.
Bonneville will use this information to help inform its participation with the Administration as it
continues engaging with regional entities related to the Columbia River System.

Bonneville will use the analysis to compare against the hydropower modeling completed as part
of the Columbia River System Environmental Impact Statement (CRSO EIS) and take into
account El's experience with replacement resource portfolio optimizers. The analysis will entail
examining what replacement resources would be needed to replace all of the power attributes of
the four lower Snake River dams if they were breached. The analysis does not include an

assessment of the costs associated with transmission infrastructure or transmission access that
would be necessary to accommodate replacement resources.

b. Where is the funding authorized for this study?

Funding for this analysis is within Bonneville's statutory authorities for electric power resource
and transmission planning.
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c. A recent study conducted by the Pacific Northwest National Laboratory and
others outlined the necessity for hydropower on the Columbia-Snake Rivers for
grid resilience throughout the western United States. BPA also put out a press
release in July 2021 crediting the lower Snake River dams with keeping eastern
Washington powered during the 2021 record heatvvave. How is grid reliability
and resilience being included in the analysis?

Grid reliability and resilience is an expertise of E3. That is a main focus of the study. The study
will evaluate the value of hydropower for power reliability for the Northwest and the western
region.

d. How is BPA valuing the carbon- free energy generated by the lower Snake River
dams within this study, in light of President Biden's climate agenda and
Executive Order 13990?

The CRSO EIS described the carbon - free value of generation from the Federal Columbia and
Snake River dams. Although the analysis of the impact of alternatives predates Executive Order
13990, it remains the best available information.

e. What information is this study expected to uncover that was not made available
from the BiOp or ROD?

Since the completion of those documents in 2020, there is additional information about coal
generation retirements in the West. States, including Washington and Oregon, have passed
additional mandates and established goals that affect electric power resource planning.

2. How has BPA weighed the importance of the baseload power generation hydropower
on the lower Snake River provides in its engagement with CEQ on a solution for
threatened and endangered species in the Columbia River Basin?

As referenced by CEQ in their June 9, 2022 letter to you and your colleagues, CEQ has reached
out to agencies and departments to exchange information, including Bonneville. Bonneville has

briefed CEQ on the value of power generation from the lower Snake River dams consistent with
how that was described in the CRSO EIS.

3. Has BPA conducted a study on the impacts to regional grid reliability and ratepayers,
in the case of potential loss of renewable hydropower capacity on the lower Snake
River? If so, please provide that study to us.

The CRSO EIS contains the most recent and extensive assessment of the impacts to power
system and transmission reliability from alternative operations of the Columbia River System,
including the alternative that analyzed breach of the lower Snake River dams. The EIS also
included an analysis of the impact on ratepayers.
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4. How has BPA focused on Executive Order 13990 and President Biden's 2030
greenhouse gas goals during its involvement with the CEQ stakeholder engagement
process?

Bonneville has briefed CEQ on the Columbia River System's carbon-free attributes, consistent
with the analysis of carbon emission impacts in the CRSO EIS, which remains the best available
information. While the CRSO EIS was completed prior to the Executive Order and the
President's statement of climate goals, the analysis is responsive to the Administration's
directives.

5. Does removing 3,000 megawatts of hydropower capacity on the lower Snake River
support President Biden's 2030 greenhouse gas reduction targets?

Bonneville cannot offer a statement of Administration policy to respond to this question. The
CRSO EIS evaluated an alternative that included breaching the lower Snake River dams. The
analysis found that GHG emissions would increase even if the lost hydropower were replaced
with carbon- free renewables because the region would likely rely more on fossil fuel -based
resources, such as coal and natural gas, to balance renewable generation. Further, any new
carbon - free renewable resources that replace the power contributions of the lower Snake River
Dams would need to be in addition to new carbon-free generation built to replace existing fossil-fuelgeneration and for increasing electrification.

Thank you for the opportunity to respond to your questions. If I can provide additional
information, please contact me directly or Sonya Baskerville, Bonneville's Manager for National
Rel tions, at 202 - 596 -5640.

Is
Administrator and Chief Executive Officer

cc: The Honorable James E. Risch, U.S. Senator
The Honorable Mike Crapo, U.S. Senator
The Honorable Steve Daines, U.S. Senator
The Honorable Dan Newhouse, U.S. Representative
The Honorable Russ Fulcher, U.S. Representative
The Honorable Jaime Herrera Beutler, U.S. Representative
The Honorable Cliff Bentz, U.S. Representative
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Department of Energy

Bonneville Power Administration
P.O. Box 3621

Portland, Oregon 97208-3621

June 24, 2022

In reply refer to: AI - 7

The Honorable Jaime Herrera Beutler
United States House of Representatives
Washington, D.C. 20515

Dear Representative Herrera Beutler:

I am responding to the inquiry from you and your colleagues in the Northwest Congressional
Delegation concerning the Bonneville Power Administration's role in the discussions by the
Council on Environmental Quality (CEQ) on salmon and steelhead restoration in the Columbia
River Basin. You and your colleagues also asked Bonneville to provide more information about
analysis Bonneville is sponsoring concerning the four Federal lower Snake River darns.

I will address the questions in your letter in turn:

1. Has BPA engaged in a study or contracted with a consultant to study any aspect
of the four dams on the lower Snake River? If so:

a. What is being studied and what is the purpose of the study?

Bonneville has engaged Energy + Environmental Economics (E3) to examine certain questions
related to the effects to power and transmission from breaching the four lower Snake River dams.
Bonneville will use this information to help inform its participation with the Administration as it
continues engaging with regional entities related to the Columbia River System.

Bonneville will use the analysis to compare against the hydropower modeling completed as part
of the Columbia River System Environmental Impact Statement (CRSO EIS) and take into
account E3's experience with replacement resource portfolio optimizers. The analysis will entail
examining what replacement resources would be needed to replace all of the power attributes of
the four lower Snake River dams if they were breached. The analysis does not include an
assessment of the costs associated with transmission infrastructure or transmission access that
would be necessary to accommodate replacement resources.

b. Where is the funding authorized for this study?

Funding for this analysis is within Bonneville's statutory authorities for electric power resource
and transmission planning.
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c: A recent study conducted by the Pacific Northwest National Laboratory and
others outlined the necessity for hydropower on the Columbia-Snake Rivers for
grid resilience throughout the western United States. BPA also put out a press
release in July 2021 crediting the lower Snake River dams with keeping eastern
Washington powered during the 2021 record heatwave. How is grid reliability
and resilience being included in the analysis?

Grid reliability and resilience is an expertise of E3. That is a main focus of the study. The study
will evaluate the value of hydropower for power reliability for the Northwest and the western
region.

d. How is BPA valuing the carbon-free energy generated by the lower Snake River
dams within this study, in light of President Biden's climate agenda and
Executive Order 13990?

The CRSO EIS described the carbon-free value of generation from the Federal Columbia and
Snake River dams. Although the analysis of the impact of alternatives predates Executive Order
13990, it remains the best available information.

e. What information is this study expected to uncover that was not made available
from the BiOp or ROD?

Since the completion of those documents in 2020, there is additional information about coal
generation retirements in the West. States, including Washington and Oregon, have passed
additional mandates and established goals that affect electric power resource planning.

2. How has BPA weighed the importance of the baseload power generation hydropower
on the lower Snake River provides in its engagement with CEQ on a solution for
threatened and endangered species in the Columbia River Basin?

As referenced by CEQ in their June 9, 2022 letter to you and your colleagues, CEQ has reached
out to agencies and departments to exchange information, including Bonneville. Bonneville has
briefed CEQ on the value of power generation from the lower Snake River dams consistent with
how that was described in the CRSO EIS.

3. Has BPA conducted a study on the impacts to regional grid reliability and ratepayers,
in the case of potential loss of renewable hydropower capacity on the lower Snake
River? If so, please provide that study to us.

The CRSO EIS contains the most recent and extensive assessment of the impacts to power
system and transmission reliability from alternative operations of the Columbia River System,
including the alternative that analyzed breach of the lower Snake River darns. The EIS also
included an analysis of the impact on ratepayers.
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4. How has BPA focused on Executive Order 13990 and President Biden's 2030
greenhouse gas goals during its involvement with the CEQ stakeholder engagement
process?

Bonneville has briefed CEQ on the Columbia River System's carbon-free attributes, consistent
with the analysis of carbon emission impacts in the CRSO EIS, which remains the best available
information. While the CRSO EIS was completed prior to the Executive Order and the
President's statement of climate goals, the analysis is responsive to the Administration's
directives.

5. Does removing 3,000 megawatts of hydropower capacity on the lower Snake River
support President Biden's 2030 greenhouse gas reduction targets?

Bonneville cannot offer a statement of Administration policy to respond to this question. The
CRSO EIS evaluated an alternative that included breaching the lower Snake River darns. The
analysis found that GHG emissions would increase even if the lost hydropower were replaced
with carbon - free renewables because the region would likely rely more on fossil fuel -based
resources, such as coal and natural gas, to balance renewable generation. Further, any new
carbon-free renewable resources that replace the power contributions of the lower Snake River
Darns would need to be in addition to new carbon-free generation built to replace existing fossil-

fuel generation and for increasing electrification.

Thank you for the opportunity to respond to your questions. It' 1 can provide additional
information, please contact me directly or Sonya Baskerville, Bonneville's Manager for National
Relations, at 202-596-5640.

(b)(6)

airston
dministrator and Chief Executive Officer

cc: The Honorable James E. Risch, U.S. Senator
The Honorable Mike C'rapo, U.S. Senator
The Honorable Steve Daines, U.S. Senator
The Honorable Dan Newhouse, U.S. Representative
The Honorable Cathy MeMorris Rodgers, U.S. Representative
The Honorable Russ Fulcher, U.S. Representative
The Honorable Cliff Bentz, U.S. Representative
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Department of Energy

Bonneville Power Administration
P.O. Box 3621

Portland, Oregon 97208 -3621

June 24, 2022

In reply refer to: Al -7

The Honorable Russ Fulcher
United States House of Representatives
Washington, D.C. 20515

Dear Representative Fulcher:

I am responding to the inquiry from you and your colleagues in the Northwest Congressional
Delegation concerning the Bonneville Power Administration's role in the discussions by the
Council on Environmental Quality (CEQ) on salmon and steelhead restoration in the Columbia
River Basin. You and your colleagues also asked Bonneville to provide more information about
analysis Bonneville is sponsoring concerning the four Federal lower Snake River darns.

I will address the questions in your letter in turn:

1. Has BPA engaged in a study or contracted with a consultant to study any aspect
of the four dams on the lower Snake River? If so:

a. What is being studied and what is the purpose of the study?

Bonneville has engaged Energy + Environmental Economics (E3) to examine certain questions
related to the effects to power and transmission from breaching the four lower Snake River dams.
Bonneville will use this information to help inform its participation with the Administration as it
continues engaging with regional entities related to the Columbia River System.

Bonneville will use the analysis to compare against the hydropower modeling completed as part
of the Columbia River System Environmental Impact Statement (CRSO EIS) and take into
account E3's experience with replacement resource portfolio optimizers. The analysis will entail
examining what replacement resources would be needed to replace all of the power attributes of
the four lower Snake River dams if they were breached. The analysis does not include an

assessment of the costs associated with transmission infrastructure or transmission access that

would be necessary to accommodate replacement resources.

b. Where is the funding authorized for this study?

Funding for this analysis is within Bonneville's statutory authorities for electric power resource
and transmission planning.
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c. A recent study conducted by the Pacific Northwest National Laboratory and
others outlined the necessity for hydropower on the Columbia-Snake Rivers for
grid resilience throughout the western United States. BPA also put out a press
release in July 2021 crediting the lower Snake River dams with keeping eastern
Washington powered during the 2021 record heatwave. How is grid reliability
and resilience being included in the analysis?

Grid reliability and resilience is an expertise of E3. That is a main focus of the study. The study
will evaluate the value of hydropower for power reliability for the Northwest and the western
region.

d. How is BPA valuing the carbon- free energy generated by the lower Snake River
dams within this study, in light of President Biden's climate agenda and
Executive Order 13990?

The CRSO EIS described the carbon-free value of generation from the Federal Columbia and
Snake River dams. Although the analysis of the impact of alternatives predates Executive Order
13990, it remains the best available information.

e. What information is this study expected to uncover that was not made available
from the BiOp or ROD?

Since the completion of those documents in 2020, there is additional information about coal
generation retirements in the West. States, including Washington and Oregon, have passed
additional mandates and established goals that affect electric power resource planning.

2. How has BPA weighed the importance of the baseload power generation hydropower
on the lower Snake River provides in its engagement with CEQ on a solution for
threatened and endangered species in the Columbia River Basin?

As referenced by CEQ in their June 9, 2022 letter to you and your colleagues, CEQ has reached
out to agencies and departments to exchange information, including Bonneville. Bonneville has

briefed CEQ on the value of power generation from the lower Snake River dams consistent with
how that was described in the CRSO EIS.

3. Has BPA conducted a study on the impacts to regional grid reliability and ratepayers,
in the case of potential loss of renewable hydropower capacity on the lower Snake
River? If so, please provide that study to us.

The CRSO EIS contains the most recent and extensive assessment of the impacts to power
system and transmission reliability from alternative operations of the Columbia River System,
including the alternative that analyzed breach of the lower Snake River dams. The EIS also
included an analysis of the impact on ratepayers.
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4. How has BPA focused on Executive Order 13990 and President Biden's 2030
greenhouse gas goals during its involvement with the CEQ stakeholder engagement
process?

Bonneville has briefed CEQ on the Columbia River System's carbon-free attributes, consistent
with the analysis of carbon emission impacts in the CRSO EIS, which remains the best available
information. While the CRSO EIS was completed prior to the Executive Order and the
President's statement of climate goals, the analysis is responsive to the Administration's
directives.

5. Does removing 3,000 megawatts of hydropower capacity on the lower Snake River
support President Biden's 2030 greenhouse gas reduction targets?

Bonneville cannot offer a statement of Administration policy to respond to this question. The
CRSO EIS evaluated an alternative that included breaching the lower Snake River dams. The
analysis found that GHG emissions would increase even if the lost hydropower were replaced
with carbon-free renewables because the region would likely rely more on fossil fuel-based
resources, such as coal and natural gas, to balance renewable generation. Further, any new
carbon-free renewable resources that replace the power contributions of the lower Snake River
Dams would need to be in addition to new carbon- free generation built to replace existing fossil -

fuel generation and for increasing electrification.

Thank you for the opportunity to respond to your questions. If I can provide additional
information, please contact me directly or Sonya Baskerville, Bonneville's Manager for National
Relations, at 202 -596 - 5640.

Sii erel

(b)(6)

dministrator and Chief Executive Officer

cc: The Honorable James E. Risch, U.S. Senator
The Honorable Mike Crapo, U.S. Senator
The Honorable Steve Daines, U.S. Senator
The Honorable Dan Newhouse, U.S. Representative
The Honorable Cathy McMorris Rodgers, U.S. Representative
The Honorable Jaime Herrera Beutler, U.S. Representative
The Honorable Cliff Bentz, U.S. Representative
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Department of Energy

Bonneville Power Administration
P.O Box 3621

Portland, Oregon 97208-3621

June 24, 2022

In reply refer to: AI -7

The Honorable James E. Risch
United States Senate
Washington, D.C. 20510

Dear Senator Risch:

I am responding to the inquiry from you and your colleagues in the Northwest Congressional
Delegation concerning the Bonneville Power Administration's role in the discussions by the
Council on Environmental Quality (CEQ) on salmon and steelhead restoration in the Columbia
River Basin. You and your colleagues also asked Bonneville to provide more information about
analysis Bonneville is sponsoring concerning the four Federal lower Snake River dams.

I will address the questions in your letter in turn:

1. has BPA engaged in a study or contracted with a consultant to study any aspect
of the four dams on the lower Snake River? If so:

a. What is being studied and what is the purpose of the study?

Bonneville has engaged Energy + Environmental Economics (E3) to examine certain questions
related to the effects to power and transmission from breaching the four lower Snake River dams.
Bonneville will use this information to help inform its participation with the Administration as it
continues engaging with regional entities related to the Columbia River System.

Bonneville will use the analysis to compare against the hydropower modeling completed as part
of the Columbia River System Environmental Impact Statement (CRSO EIS) and take into
account E3's experience with replacement resource portfolio optimizers. The analysis will entail
examining what replacement resources would be needed to replace all of the power attributes of
the four lower Snake River dams if they were breached. The analysis does not include an

assessment of the costs associated with transmission infrastructure or transmission access that
would be necessary to accommodate replacement resources.

b. Where is the funding authorized for this study?

Funding for this analysis is within Bonneville's statutory authorities for electric power resource
and transmission planning.
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c. A recent study conducted by the Pacific Northwest National Laboratory and
others outlined the necessity for hydropower on the Columbia-Snake Rivers for
grid resilience throughout the western United States. BPA also put out a press
release in July 2021 crediting the lower Snake River dams with keeping eastern
Washington powered during the 2021 record heatwave. How is grid reliability
and resilience being included in the analysis?

Grid reliability and resilience is an expertise of E3. That is a main focus of the study. The study
will evaluate the value of hydropower for power reliability for the Northwest and the western
region.

d. How is BPA valuing the carbon- free energy generated by the lower Snake River
dams within this study, in light of President Biden's climate agenda and
Executive Order 13990?

The CRSO EIS described the carbon- free value of generation from the Federal Columbia and
Snake River dams. Although the analysis of the impact of alternatives predates Executive Order
13990, it remains the best available information.

e. What information is this study expected to uncover that was not made available
from the BiOp or ROD?

Since the completion of those documents in 2020, there is additional information about coal
generation retirements in the West. States, including Washington and Oregon, have passed
additional mandates and established goals that affect electric power resource planning.

2. How has BPA weighed the importance of the baseload power generation hydropower
on the lower Snake River provides in its engagement with CEQ on a solution for
threatened and endangered species in the Columbia River Basin?

As referenced by CEQ in their June 9, 2022 letter to you and your colleagues, CEQ has reached
out to agencies and departments to exchange information, including Bonneville. Bonneville has

briefed CEQ on the value ofpower generation from the lower Snake River dams consistent with
how that was described in the CRSO EIS.

3. Has BPA conducted a study on the impacts to regional grid reliability and ratepayers,
in the case of potential loss of renewable hydropower capacity on the lower Snake
River? If so, please provide that study to us.

The CRSO EIS contains the most recent and extensive assessment of the impacts to power
system and transmission reliability from alternative operations of the Columbia River System,
including the alternative that analyzed breach of the lower Snake River dams. The EIS also
included an analysis of the impact on ratepayers.

27695955(01). pdf



3

4. How has BPA focused on Executive Order 13990 and President Biden's 2030
greenhouse gas goals during its involvement with the CEQ stakeholder engagement
process?

Bonneville has briefed CEQ on the Columbia River System's carbon- free attributes, consistent
with the analysis of carbon emission impacts in the CRSO EIS, which remains the best available
information. While the CRSO EIS was completed prior to the Executive Order and the
President's statement of climate goals, the analysis is responsive to the Administration's
directives.

5. Does removing 3,000 megawatts of hydropower capacity on the lower Snake River
support President Biden's 2030 greenhouse gas reduction targets?

Bonneville cannot offer a statement of Administration policy to respond to this question. The
CRSO EIS evaluated an alternative that included breaching the lower Snake River dams. The
analysis found that OHO emissions would increase even if the lost hydropower were replaced
with carbon-free renewables because the region would likely rely more on fossil fuel-based
resources, such as coal and natural gas, to balance renewable generation. Further, any new
carbon - free renewable resources that replace the power contributions of the lower Snake River

Dams would need to be in addition to new carbon-free generation built to replace existing fossil-fuel generation andfor increasing electrification.

Thank you for the opportunity to respond to your questions. If I can provide additional
information, please contact me directly or Sonya Baskerville, Bonneville's Manager for National
Relations, at 202 -596-5640.

hn Hairston
dministrator and Chief Executive Officer

CC: The Honorable James E. Risch, U.S. Senator
The Honorable Mike Crapo, U.S. Senator
The Honorable Steve Daines, U.S. Senator
The Honorable Cathy McMorris Rodgers, U.S. Representative
The Honorable Russ Fulcher, U.S. Representative
The Honorable Jaime Herrera Beutler, U.S. Representative
The Honorable Cliff Bentz, U.S. Representative
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Department of Energy

Bonneville Power Administration
P.O. Box 3621

Portland, Oregon 97208-3621

June 24, 2022

In reply refer to: AI -7

The Honorable Steve Daines
United States Senate
Washington, D.C. 20510

Dear Senator Daines:

I am responding to the inquiry from you and your colleagues in the Northwest Congressional
Delegation concerning the Bonneville Power Administration's role in the discussions by the
Council on Environmental Quality (CEQ) on salmon and steelhead restoration in the Columbia
River Basin. You and your colleagues also asked Bonneville to provide more information about
analysis Bonneville is sponsoring concerning the four Federal lower Snake River dams.

I will address the questions in your letter in turn:

1. Has BPA engaged in a study or contracted with a consultant to study any aspect
of the four dams on the lower Snake River? If so:

a. What is being studied and what is the purpose of the study?

Bonneville has engaged Energy + Environmental Economics (E3) to examine certain questions
related to the effects to power and transmission from breaching the four lower Snake River dams.
Bonneville will use this information to help inform its participation with the Administration as it
continues engaging with regional entities related to the Columbia River System.

Bonneville will use the analysis to compare against the hydropower modeling completed as part
of the Columbia River System Environmental Impact Statement (CRSO EIS) and take into
account E3's experience with replacement resource portfolio optimizers. The analysis will entail
examining what replacement resources would be needed to replace all of the power attributes of
the four lower Snake River dams if they were breached. The analysis does not include an

assessment of the costs associated with transmission infrastructure or transmission access that
would be necessary to accommodate replacement resources.

b. Where is the funding authorized for this study?

Funding for this analysis is within Bonneville's statutory authorities for electric power resource
and transmission planning.
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c. A recent study conducted by the Pacific Northwest National Laboratory and
others outlined the necessity for hydropower on the Columbia-Snake Rivers for
grid resilience throughout the western United States. BPA also put out a press
release in July 2021 crediting the lower Snake River dams with keeping eastern
Washington powered during the 2021 record heatwave. How is grid reliability
and resilience being included in the analysis?

Grid reliability and resilience is an expertise of E3. That is a main focus of the study. The study
will evaluate the value of hydropower for power reliability for the Northwest and the western
region.

d. How is BPA valuing the carbon-free energy generated by the lower Snake River
dams within this study, in light of President Biden's climate agenda and
Executive Order 13990?

The CRSO EIS described the carbon- free value of generation from the Federal Columbia and
Snake River dams. Although the analysis of the impact of alternatives predates Executive Order
13990, it remains the best available information.

e. What information is this study expected to uncover that was not made available
from the BiOp or ROD?

Since the completion of those documents in 2020, there is additional information about coal
generation retirements in the West. States, including Washington and Oregon, have passed
additional mandates and established goals that affect electric power resource planning.

2. How has BPA weighed the importance of the baseload power generation hydropower
on the lower Snake River provides in its engagement with CEQ on a solution for
threatened and endangered species in the Columbia River Basin?

As referenced by CEQ in their June 9, 2022 letter to you and your colleagues, CEQ has reached
out to agencies and departments to exchange information, including Bonneville. Bonneville has

briefed CEQ on the value of power generation from the lower Snake River dams consistent with
how that was described in the CRSO EIS.

3. Has BPA conducted a study on the impacts to regional grid reliability and ratepayers,
in the case of potential loss of renewable hydropower capacity on the lower Snake
River? If so, please provide that study to us.

The CRSO EIS contains the most recent and extensive assessment of the impacts to power
system and transmission reliability from alternative operations of the Columbia River System,
including the alternative that analyzed breach of the lower Snake River dams. The EIS also
included an analysis of the impact on ratepayers.
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4. How has BPA focused on Executive Order 13990 and President Biden's 2030
greenhouse gas goals during its involvement with the CEQ stakeholder engagement
process?

Bonneville has briefed CEQ on the Columbia River System's carbon-free attributes, consistent
with the analysis of carbon emission impacts in the CRSO EIS, which remains the best available
information. While the CRSO EIS was completed prior to the Executive Order and the
President's statement of climate goals, the analysis is responsive to the Administration's
directives.

5. Does removing 3,000 megawatts of hydropower capacity on the lower Snake River
support President Biden's 2030 greenhouse gas reduction targets?

Bonneville cannot offer a statement of Administration policy to respond to this question. The
CRSO EIS evaluated an alternative that included breaching the lower Snake River dams. The
analysis found that GHG emissions would increase even if the lost hydropower were replaced
with carbon-free renewables because the region would likely rely more on fossil fuel-based
resources, such as coal and natural gas, to balance renewable generation. Further, any new
carbon - free renewable resources that replace the power contributions of the lower Snake River
Dams would need to be in addition to new carbon - free generation built to replace existing fossil -

fuel generation and for increasing electrification.

Thank you for the opportunity to respond to your questions. If I can provide additional
information, please contact me directly or Sonya Baskervillc, Bonneville's Manager for National
Relations, at 202-596-5640.

Administrator and Chief Executive Officer

CC: The Honorable James E. Risch, U.S. Senator
The Honorable Mike Crap, U.S. Senator
The Honorable Cathy MeMorris Rodgers, U.S. Representative
The Honorable Dan Newhouse, U.S. Representative
The Honorable Russ Fulcher, U.S. Representative
The Honorable Jaime Herrera Beutler, U.S. Representative
The Honorable Cliff Bentz, U.S. Representative
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Department of Energy

Bonneville Power Administration
P.O. Box 3621

Portland, Oregon 97208 -3621

June 24, 2022

In reply refer to: AI -7

The Honorable Mike Crapo
United States Senate
Washington, D.C. 20510

Dear Senator Crapo:

I am responding to the inquiry from you and your colleagues in the Northwest Congressional
Delegation concerning the Bonneville Power Administration's role in the discussions by the
Council on Environmental Quality (CEQ) on salmon and steelhead restoration in the Columbia
River Basin. You and your colleagues also asked Bonneville to provide more information about
analysis Bonneville is sponsoring concerning the four Federal lower Snake River dams.

I will address the questions in your letter in turn:

1. Has BPA engaged in a study or contracted with a consultant to study any aspect
of the four dams on the lower Snake River? If so:

a. What is being studied and what is the purpose of the study?

Bonneville has engaged Energy 4- Environmental Economics (E3) to examine certain questions
related to the effects to power and transmission from breaching the four lower Snake River dams.
Bonneville will use this information to help inform its participation with the Administration as it
continues engaging with regional entities related to the Columbia River System.

Bonneville will use the analysis to compare against the hydropower modeling completed as part
of the Columbia River System Environmental Impact Statement (CRSO EIS) and take into
account E3's experience with replacement resource portfolio optimizers. The analysis will entail
examining what replacement resources would be needed to replace all of the power attributes of
the four lower Snake River dams if they were breached. The analysis does not include an
assessment of the costs associated with transmission infrastructure or transmission access that
would be necessary to accommodate replacement resources.

b. Where is the funding authorized for this study?

Funding for this analysis is within Bonneville's statutory authorities for electric power resource
and transmission planning.
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c. A recent study conducted by the Pacific Northwest National Laboratory and
others outlined the necessity for hydropower on the Columbia-Snake Rivers for
grid resilience throughout the western United States. BPA also put out a press
release in July 2021 crediting the lower Snake River dams with keeping eastern
Washington powered during the 2021 record heatwave. How is grid reliability
and resilience being included in the analysis?

Grid reliability and resilience is an expertise of E3. That is a main focus of the study. The study
will evaluate the value of hydropower for power reliability for the Northwest and the western
region.

d. How is BPA valuing the carbon-free energy generated by the lower Snake River
dams within this study, in light of President Biden's climate agenda and
Executive Order 13990?

The CRSO EIS described the carbon- free value of generation from the Federal Columbia and
Snake River dams. Although the analysis of the impact of alternatives predates Executive Order
13990, it remains the best available information.

e. What information is this study expected to uncover that was not made available
from the BiOp or ROD?

Since the completion of those documents in 2020, there is additional information about coal
generation retirements in the West. States, including Washington and Oregon, have passed
additional mandates and established goals that affect electric power resource planning.

2. How has BPA weighed the importance of the baseload power generation hydropower
on the lower Snake River provides in its engagement with CEQ on a solution for
threatened and endangered species in the Columbia River Basin?

As referenced by CEQ in their June 9, 2022 letter to you and your colleagues, CEQ has reached
out to agencies and departments to exchange information, including Bonneville. Bonneville has

briefed CEQ on the value of power generation from the lower Snake River dams consistent with
how that was described in the CRSO EIS.

3. Has BPA conducted a study on the impacts to regional grid reliability and ratepayers,
in the case of potential loss of renewable hydropower capacity on the lower Snake
River? If so, please provide that study to us.

The CRSO EIS contains the most recent and extensive assessment of the impacts to power
system and transmission reliability from alternative operations of the Columbia River System,
including the alternative that analyzed breach of the lower Snake River dams. The EIS also
included an analysis of the impact on ratepayers.
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4. How has BPA focused on Executive Order 13990 and President Biden's 2030
greenhouse gas goals during its involvement with the CEQ stakeholder engagement
process?

Bonneville has briefed CEQ on the Columbia River System's carbon-free attributes, consistent
with the analysis ofcarbon emission impacts in the CRSO EIS, which remains the best available
information. While the CRSO EIS was completed prior to the Executive Order and the
President's statement of climate goals, the analysis is responsive to the Administration's
directives.

5. Does removing 3,000 megawatts of hydropower capacity on the lower Snake River
support President Biden's 2030 greenhouse gas reduction targets?

Bonneville cannot offer a statement of Administration policy to respond to this question. The
CRSO EIS evaluated an alternative that included breaching the lower Snake River dams. The
analysis found that GHG emissions would increase even if the lost hydropower were replaced
with carbon-free renewables because the region would likely rely more on fossil fuel -based

resources, such as coal and natural gas, to balance renewable generation. Further, any new
carbon-free renewable resources that replace the power contributions of the lower Snake River
Darns would need to be in addition to new carbon-free generation built to replace existing fossil-fuelgeneration and for increasing electrification.

Thank you for the opportunity to respond to your questions. If! can provide additional
information, please contact me directly or Sonya Baskerville, Bonneville's Manager for National
Relations, at 202 -596-5640.

(b)(6)

n airs on
dministrator and Chief Executive Officer

CC: The Honorable James E. Riseh, U.S. Senator
The Honorable Steve Daines, U.S. Senator
The Honorable Cathy McMorris Rodgers, U.S. Representative
The Honorable Dan Newhouse, U.S. Representative
The Honorable Russ Fulcher, U.S. Representative
The Honorable Jaime Herrera Beutler, U.S. Representative
The Honorable Cliff Bentz, U.S. Representative
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Department of Energy

Bonneville Power Administration
P.O. Box 3621

Portland, Oregon 97208-3621

June 24, 2022

In reply refer to: Al-7

The Honorable Cliff Bentz
United States House ofRepresentatives
Washington, D.C. 20515

Dear Representative Bentz:

I am responding to the inquiry from you and your colleagues in the Northwest Congressional
Delegation concerning the Bonneville Power Administration's role in the discussions by the
Council on Environmental Quality (CEQ) on salmon and steelhead restoration in the Columbia
River Basin. You and your colleagues also asked Bonneville to provide more information about
analysis Bonneville is sponsoring concerning the four Federal lower Snake River dams.

1 will address the questions in your letter in turn:

1. Has BPA engaged in a study or contracted with a consultant to study any aspect
of the four dams on the lower Snake River? If so:

a. What is being studied and what is the purpose of the study?

Bonneville has engaged Energy -r Environmental Economics (E3) to examine certain questions
related to the effects to power and transmission from breaching the four lower Snake River dams.
Bonneville will use this information to help inform its participation with the Administration as it
continues engaging with regional entities related to the Columbia River System.

Bonneville will use the analysis to compare against the hydropower modeling completed as part
of the Columbia River System Environmental Impact Statement (CRSO EIS) and take into
account E3's experience with replacement resource portfolio optimizers. The analysis will entail
examining what replacement resources would be needed to replace all of the power attributes of
the four lower Snake River dams if they were breached. The analysis does not include an
assessment of the costs associated with transmission infrastructure or transmission access that
would be necessary to accommodate replacement resources.

b. Where is the funding authorized for this study?

Funding for this analysis is within Bonneville's statutory authorities for electric power resource
and transmission planning.
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c. A recent study conducted by the Pacific Northwest National Laboratory and
others outlined the necessity for hydropower on the Columbia-Snake Rivers for
grid resilience throughout the western United States. BPA also put out a press
release in July 2021 crediting the lower Snake River dams with keeping eastern
Washington powered during the 2021 record heatwave. How is grid reliability
and resilience being included in the analysis?

Grid reliability and resilience is an expertise of E3. That is a main focus of the study. The study
will evaluate the value of hydropower for power reliability for the Northwest and the western
region.

d. How is BPA valuing the carbon - free energy generated by the lower Snake River
dams within this study, in light of President Biden's climate agenda and
Executive Order 13990?

The CRSO EIS described the carbon-free value of generation from the Federal Columbia and
Snake River darns. Although the analysis of the impact of alternatives predates Executive Order
13990, it remains the best available information.

e. What information is this study expected to uncover that was not made available
from the BiOp or ROD?

Since the completion of those documents in 2020, there is additional information about coal
generation retirements in the West. States, including Washington and Oregon, have passed
additional mandates and established goals that affect electric power resource planning.

2. How has BPA weighed the importance of the baseload power generation hydropower
on the lower Snake River provides in its engagement with CEQ on a solution for
threatened and endangered species in the Columbia River Basin?

As referenced by CEQ in their June 9, 2022 letter to you and your colleagues, CEQ has reached
out to agencies and departments to exchange information, including Bonneville. Bonneville has

briefed CEQ on the value of power generation from the lower Snake River dams consistent with
how that was described in the CRSO EIS.

3. Has BPA conducted a study on the impacts to regional grid reliability and ratepayers,
in the case of potential loss of renewable hydropower capacity on the lower Snake
River? If so, please provide that study to us.

The CRSO EIS contains the most recent and extensive assessment of the impacts to power
system and transmission reliability from alternative operations of the Columbia River System,
including the alternative that analyzed breach of the lower Snake River dams. The EIS also
included an analysis of the impact on ratepayers,
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4. How has BPA focused on Executive Order 13990 and President Biden's 2030
greenhouse gas goals during its involvement with the CEQ stakeholder engagement
process?

Bonneville has briefed CEQ on the Columbia River System's carbon- free attributes, consistent
with the analysis of carbon emission impacts in the CRSO EIS, which remains the best available
information. While the CRSO EIS was completed prior to the Executive Order and the
President's statement of climate goals, the analysis is responsive to the Administration's
directives.

S. Does removing 3,000 megawatts of hydropower capacity on the lower Snake River
support President Biden's 2030 greenhouse gas reduction targets?

Bonneville cannot offer a statement of Administration policy to respond to this question. The
CRSO EIS evaluated an alternative that included breaching the lower Snake River dams. The
analysis found that GHG emissions would increase even if the lost hydropower were replaced
with carbon-free renewables because the region would likely rely more on fossil fuel -based
resources, such as coal and natural gas, to balance renewable generation. Further, any new
carbon - free renewable resources that replace the power contributions of the lower Snake River
Dams would need to be in addition to new carbon-free generation built to replace existing fossil-fuelgeneration and for increasing electrification.

Thank you for the opportunity to respond to your questions. If I can provide additional
information, please contact me directly or Sonya Baskerville, Bonneville's Manager for National
Relations, at 202 -596-5640.

airston
Administrator and Chief Executive Officer

cc: The Honorable James E. Risch, U.S. Senator
The Honorable Mike Crapo, U.S. Senator
The Honorable Steve Daines, U.S. Senator
The Honorable Dan Newhouse, U.S. Representative
The Honorable Cathy McMorris Rodgers, U.S. Representative
The Honorable Russ Fulcher, U.S. Representative
The Honorable Jaime Herrera Beutler, U.S. Representative
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From: James,Eve A L (BPA) - PG- 5

Sent: Wednesday, June 1, 2022 11:01 AM
To: Diffely,Robert J (BPA) - PGPL- 5

Cc: Koehler,Birgit G (BPA) - PG-5

Subject: Slide for E3 study results responding to NWEC study
Attachments: Comparison to NWEC study.pptx; 2022 -05 -LSR-Dam -Replacement-Study - Full-Deck -

Final-to -Client -220518.pdf

Hi Rob-

Birgit, Katie, and I are working on some BPA perspective on the E3 study slides. We'll share those to get your feedback
when they are a little further along. Would you be able to help me craft a slide responding to the NWEC study that just
came out? Birgit sent screen shots along at one point to get some initial thoughts. We want to have some high level
comments for non -technical folks- I've attached a slide to start from and the NWEC study deck. Please let me know if
you have comments/edits or if there are other crucial points we should be making (we can add another slide if needed).

Thanks,
Eve

1
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Comparison to NWEC study

• The Northwest Energy Coalition study incorrectly describes the capacity of the four lower
Snake River dams as 1,000 MW, when in fact, the nameplate capacity is 3,483MW and
sustained capacity is over 2,000 MW.

• The region regularly calls upon more than 2,000 MW of sustained peaking capabilities, to avoid power
shortages during the winter and has provided peak generation between 2,500 and 3,000 MW during late-
winter/early-spring in the majority of the last 20 years

• Baseline for the NWEC study assumes that 300 MW of market purchases to provide firm
power.

• While BPA sometimes purchases power to serve its customers, during times of high demand (winter cold snaps or summer heat events) there
often is riot enough power on the market, and other utilities may be declaring energy shortage emergencies.

• The NWEC study understates the benefits that the four lower Snake River dams provide in
terms of grid stability — ancillary services such as generation reserves required to keep the
lights on.

• In addition to providing sustained peaking capacity the lower Snake River dams provide generation reserves that
can provide additional generation on short notice for grid stability and to integrate other intermittent resources
such as wind and solar.

Deliberative. FOIA Exempt I

1
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From: James,Eve A L (BPA) - PG- 5

Sent: Wednesday, June 1, 2022 1:27 PM
To: Leary,Jill C (BPA) - LN-7

Cc: Koehler,Birgit G (BPA) - PG-5; Pruder Scruggs,Kathryn M (BPA) - E -4
Subject: UNTITLED.pptx
Attachments: UNTITLED.ppb<

Deliberative, FOIA exempt

Hi Jill-Attached is a draft slide we were putting together for BPA perspective on the E3 study. The first slide is to make the
point that this information does not change what we would have selected in the CRSO EIS. Please let us know if there is

any troublesome wording we need to fix.

Thanks,
Eve

1
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Would conclusions in the E3 study change the decision for the Columbia Rivei

System EnvironmentaLImpact Statement ?

• No. In fact, the E3 study confirms the decision.

• The E3 study provides an updated picture of the energy landscape:

— Policy decisions and legislation in the region are having a real effect on the amount of resources available to provide
firm capacity to avoid power shortages. Specifically, fossil -fuel based resources, such as coal plants, are being removed
now.

— Compounding the situation from removing fossil fuel resources, decarbonizing the region will result in increased
electricity use in other sectors such as transportation (electric vehicles) and heating/cooling buildings (changing from
gas to electric).

— The E3 study also considers the availability of emerging technology in future scenarios. Even considering emerging
technology such as small modular nuclear reactors, the region would face power shortages if the four lower Snake Riy -

dams are breached, given the path towards deep carbonization of the energy sector.

Deliberative. FOIA Exempt

1
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From: Johnson,G Douglas (BPA) - DK-7

Sent: Thursday, June 30, 2022 8:11 AM
To: Cook,Joel D (BPA) - K -7; Baskerville,Sonya L (BPA) - AIN -WASH; Zelinsky,Benjamin D

(BPA) - E -4; Cooper,Suzanne B (BPA) - P-6; Chong Tim,Marcus H (BPA) - L-7

Cc: Scruggs,Joel L (BPA) - DK-7; Habibi,Maryam A (BPA) - DKP-7; James,Eve A L (BPA) -

PG-5; Koehler,Birgit G (BPA) - PG-5; Goodwin,Summer G (BPA) - DKS-7

Subject: UPDATE: Draft talking points E3 LSRD replacement analysis
Attachments: E3 LSRD replacement cost analysis TPs v4 revised discount rate.docx

There is an additional Q&A in this version and a modification to the charts showing the costs of replacement, etc. The
changes address the discount used. E3 originally used a 5% discount rate, which is more commonly associated with IOU

estimates. E3 is now using 3%, which is more in line with the Murray/Inslee analysis and BPA's own 2.81% Weighted
Average Capital Costs. Please let me know if you have edits/comments. Thanks.

From: Johnson,G Douglas (BPA) - DK-7

Sent: Tuesday, June 28, 2022 10:27 AM
To: Cook,Joel D (BPA) - K-7 <icicook@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>;

Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>; Chong
Tim,Marcus H (BPA) - L-7 <mhchongtim@bpa.gov>

Cc: Scruggs,Joel L (BPA) - DK-7 <jIscruggs@bpa.gov>; Habibi,Maryam A (BPA) - DKP-7 <maasgharian@bpa.gov>;

James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Goodwin,Summer
G (BPA) - DKS-7 <sggoodwin@bpa.gov>

Subject: REVIEW REQUESTED: Draft talking points E3 LSRD replacement analysis

I have attached the current version of our draft talking points we intend to provide to AEs and other BPA external
communicators next week ahead of our briefing for the Northwest Power and Conservation Council. These have been
reviewed by Communications and Eve James and Birgit Koehler. I am also attached our proposed outreach plan so you
are familiar with the sequence of events we propose for release.

Please provide edits and comments by noon, Thursday, June 30. Ideally, we will have these finalized by COB, Friday, July
1 and can provide the talking points and the presentation E3 will use to brief the Council to our external communicators
via Communications email the day before the Council briefing. We are meeting today with Eve and Birgit to discuss the
outreach plan. If anyone would like to participate, please let me know and I'll forward you the invite.

Please let me know if you have questions or need more information about the talking points or outreach plan. Thanks!

1
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DRAFT 6/30/22 v4

FOR INTERNAL USE ONLY

BPA talking points

E3 lower Snake River dam replacement costs analysis

June 2022

What this is

Earlier this year, BPA contracted with electric industry research firm Energy and Environmental
Economics, also known as E3, to conduct an independent analysis of the electricity system value
of the four lower Snake River (LSR) dams. This new analysis builds on the analysis performed
in the Columbia River System Operations Environmental Impact Statement regarding
replacement resources and costs associated with a scenario where the four lower Snake River
dams may be breached in the future. BPA anticipates E3 's study to contribute to the regional
dialogue about the future of these publicly-owned assets and help elevate regional understanding
of the complexities and expenses involved in exploring replacement resources for the LSR darns.

Key messages and storyline

• As states move forward with clean energy policies, fossil-fuel generated power is being
removed from the grid. Reducing hydropower would require the region to build new
generation just to get the system back to its current state Until all fossil-fuel power plants
are retired, reducing hydropower means more CO2 emissions in the region, which is a

step backward from the region's carbon reduction goals. Some of the lower-cost options
for replacing lost hydropower rely on emerging technologies that are not yet developed or
available at large-scale.

• Replacing the dams' hydropower energy and capacity services with existing renewable
technology and no technological breakthroughs is projected to create 65% upward rate
pressure. This is much higher than the other scenarios evaluated- prohibitively expensive.

• The E3 study evaluates what is required to maintain current reliability standards.
Assuming different risk levels for reliability, as is done in other studies ofLSN dam
power replacement, is a policy decision outside the scope of this analysis.

• New resources to replace the existing lower Snake River dams' energy and capacity
would cost between $8.7 to 15.1 billion with at least one emerging technology and up to
$61 billion absent breakthroughs in not-yet-commercialized emerging technologies. If
these costs are not paid for by an outside source, it would result in higher electric bills for
millions of Northwest residents.

• The replacement of the dams' hydropower could take up to approximately 20 years to
complete after Congressional approval assuming Transmission builds were needed but
there was not litigation or other major delay on siting.
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Background

With multiple reviews of the future of the lower Snake River dams being conducted by the
Council on Environmental Quality, the Columbia Basin Collaborative and Senator Patty Murray
(D-WA) and Washington Governor Jay Inslee, BPA felt it necessary to update the potential costs
ofreplacing the energy services from these facilities.

The CRSO EIS analysis examined a series of resource replacement portfolios using the
Northwest Power and Conservation Council's latest forecasts and updated Energy Commodities
resource cost estimates to reflect reasonable replacement resource alternatives and associated
costs. E3 used a resource portfolio optimizer model with their data sets and their criteria and
objectives to create least-cost replacement portfolios.

E3 's independent analysis includes several scenarios for replacement resources, including some
with emerging technologies such as small modular nuclear reactors (SMRs) and gas plants with
carbon capture or hydrogen burning capability that are not available yet. It also includes use of
traditional renewable resources, such as wind, solar, storage and demand response. All of the
scenarios present moderate to significant upward rate pressure for BPA's customers if not paid
for by an outside source.

For more information, contact: Eve James, 503 -230 - 5558 or Birgit Koehler, 503 -230 -4249

Questions and answers

1. What was the scope of the study and what questions did it address?

BPA contracted with E3 to answer what resources (one or more portfolios of resources)
would be needed to maintain reliability, which is close to replacing the energy and other grid
services provided by the lower Snake River dams. This includes modeling regional grid
scenarios with and without the dams. The model is designed to identify one or more
replacement resource portfolio(s) and provide a comparison of the forecasted costs associated
with each scenario. The analysis also discusses the timeline under which a build-out of
replacement resources could occur.

E3 's key study questions are:
• What additional resources would be needed to replace the power services provided by

the LSR Dams through 2045?
• What is the net cost to BPA ratepayers?
• How do costs and resource needs change under different types of clean energy

Mures?
• How much does replacing the dams rely on emerging, not-yet commercialized

technologies?
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2. What power benefits do the four LSRDs currently provide?

These facilities first and foremost provide reliable electricity to help the western
interconnection and the Pacific Northwest avoid blackouts. They also provide carbon-free
energy. More specifically, they are capable of providing a short-term peaking capacity of
more than 3,000 MWs. They can provide more than 2,000 MW of longer term peaking
capacity during cold snaps when Pacific Northwest electricity use is at its highest as well as

provide important reserves and essential grid reliability services, including voltage support,
reactive power and black start ability.

3. What resources does the study recommend to replace the output of the lower Snake
River dams?

The study recommends a combination of renewable generation (wind and solar) and "clean
firm" resources (such as dual fuel natural gas + hydrogen plants, advanced small modular
nuclear reactors (SMR), or gas with carbon capture and storage), and energy efficiency.

4. What are the replacement resource scenarios E3 evaluated?

Scenario

Replacement Resources
Selected,
Cumulative by 2045
(GW*)

Scenario 1:100% Clean Retail + 2.1 GW
Sales + 0.5 GW

+ 2.0 GW
+ 0.3 GW li- ion battery

Scenario 2a: Deep Decarb. + 0.4 GW
(Baseline Technologies) + 0.05 GW

+ additional generation**

Scenario 2b: Deep Decarb. + 1.5 GW
(Emerging Technologies) + 0.7 GW nuclear SMR
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Scenario 2c: Deep Decarb.
(No New Combustion)

+ 10.6 GW
+ 1.4 GW

• In scenarios that assume new combustion generation may be permitted in the Northwest,
firm capacity is mostly replaced with —2 GW of dual fuel natural gas + hydrogen
turbines. These turbines may initially burn natural gas when needed during reliability
challenged periods, but would transition to green hydrogen by 2045 to reach zero-

emissions.
• If advanced nuclear is available, it is selected in lieu of renewables and some of the gas

plants.
• The "no new combustion" scenario with decarbonization of the broader economy (e.g.

electric vehicles and electric heating) requires an impractically large (12 GW) buildout of
renewable energy to replace the dams' firm capacity contributions and GHG-free energy.
This is required because the wind and solar power are not as reliable for serving load as

would be firm combustion generation, and thus large quantities are needed to ensure that
some generation may be available during the critical periods like winter cold spells.

5. What does each option cost?

Total Costs
(real 2022 ii)

Scenario 1:100% Clean Retail Sales $9.7 billion

Scenario 1:100% Clean Retail Sales
(2024 dam breaching)

$11 7 billion

Scenario 2a: Deep Decarb.
(Baseline Technologies)

$15.1 billion

Scenario 2b: Deep Decarb.
(Emerging Technologies)

$8.7 billion

Scenario 2c: Deep Decarb.
(No New Combustion)

$61 billion

Annual Cost Increase
(real 2022 $)

5434 minion $478 million

5495 mill or $465 million $509 million

S496 million $860 million

$415 million $428 million

n/a $1,953 million $3.199 million

Incremental
Public Power Costs

r% increase vs. —8.5 cents/kWh
NW average retail rates]

0.8 cents/kWh 1+9%1

0.8 cents/kWh (+9%1

1.5 cents/kWh 1+18%1

0.7 cents/kWh (+8%1

5.5 cents/kWh (+85%)

.Cost increases account for replacement energy, capacity, and reserves as well as avoided LSR capital + expense, but do not
include any costs for breaching the dams, which would be an additional cost.

•NPV and annual cost increase are shown for the Northwest Region as a whole, but the incremental costs are calculated relative
to the BPA Tier I annual sales for public power customers.

.% increase versus average retail rates assumes —8.5 cents/kWh retail rates (estimated from OR and WA average retail rates).
This does not account for any other rate increases that will be driven by higher loads or clean energy needs that increase regional
rates.

•Annual residential customer cost impact assumes 1,280 kWh/month for average residential customers in Oregon and
Washington (current —1,000 kWh/month average + 28% from electrification load growth).

-New federal tax credits for hydrogen plants/fuels or ITC/PTC extension for renewables would provide a cost reduction to public
power customers from taxpayers
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Annual Cost Increase ($M)
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E3 2022 study results: these are not the total costs to the Northwest of decarbonizing the
electricity grid or its economy; these costs reflect the incremental costs of removing the four
lower Snake River dams in each of those scenarios.

6. How do the replacement costs compare to the current costs of the lower Snake River
dams?

The lower Snake River dams cost between $13 and $17/MWh to operate and maintain.
Replacement resources, depending on those chosen, are projected to cost between $77 and
$139/MWh. Replacement costs rise to more than $500 MWh in the deep economy-wide
decarbonization scenario that includes only existing technologies (wind, solar, etc.) and no
emerging technology, such as hydrogen and small modular nuclear.

7. What is the projected rate impact to BPA customers?

In scenarios 1, 2a and 2b, the rate impact would be between 8% and 18% or -3100 to $230
per year. In a deep economy-wide decarbonization scenario (2c) with no emerging
technologies, the cost would be approximately a 65% increase or $850 per year per
household.

Note: Scenario 2c required increases in the supply of wind on new transmission (Northwest,
Montana, Wyoming, and off-shore wind) to enable a feasible solution which drives the costs
impractically high.

8. What is the timeline necessary to add the resources that would be required?

E3 estimates that adding additional renewable energy and firm capacity additions would take
approximately five to seven years after Congressional approval to breach the dams and
possibly up to 10 to 20 years assuming additional new large-scale transmission was required
but there was not litigation or other major delay on siting.
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Wednesday, May 25, 2022 4:14 PM
To: James,Eve A L (BPA) - PG- 5; Pruder Scruggs,Kathryn M (BPA) - E -4
Subject: lay - person ppt
Attachments: LayPersonPPT 5 25 mid -afternoon.pptx

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Wednesday, May 25, 2022 12:02 PM
To: Pruder Scruggs,Kathryn M (BPA) - E-4 <kpruder@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: LayPersonPPT 5 25noon.pptx
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Wednesday, July 6, 2022 2:08 PM

To: Arne Olson
Cc: James,Eve A L (BPA) - PG-5; Aaron Burdick
Subject: questions about what studies could be done

Deliberative, FOIA exempt

Hello Arne,

I'm getting some interesting questions, including one to pass on to you.

Could RESOLVE model only one LSN dam breached? I have a guess as to what you might say, but better to get
the answer from you.

And a follow-up question, could you model the four dams coming offline in a staggered fashion?

Thanks,
Birgit

1
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Title slide
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are maggerattng by only Outten out the nameplate. Others are
saying 1000 —we need to putout tustained capacity number up

What it would take to replace the output of breach! fr'"°"'"'''''''.'""'.1Y ms

What are we losing? Plant

• 3483 MW including than 2,000 MW

%inlet, ate Capacity

of nameplate capacity, more of peaking
capability to avoid power shortages during cold weather events Lower Granite 930

Little Goose 930

How much would it cost to replace benefits of the four lower Snake River dams? Lower Monumental 930
• Upfront costs: $XXX (with today's carbon policy) E3 please fill in these numbers, fast number is construction,

second is O&M and fuel? Use S1
693

• Total cost per year after that: $XXX
• These costs could quadruple with aggressive carbon reduction policies

and absent breakthroughs in commercial-scale technology

Total 3,433

• What are the rate impacts to public power customers?
• Public power costs increase by 9% or $100 per year (wan tocay's carbon policy)
• Public power costs increase by 65% or $850 nor year with aeeressive carbon reduction oolicies and absent Oreakthrouehs in commercial-scale

technology) E3, are these numbers right? The second set is about 7 times the 'S but 8.5
times the 5. Is it a rounding nsue? We copied from your slide deck

• How long would it take to replace the services from breaching the four lower Snake River dams?
• It would take up to a decade or more to bnng new resources on - line once a decision to breach the dams has been reached.

Does E3 have anything more definitive on
timeline, including transmission?

2
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What services need to be replaced if the four lower Snake River dams are breached?

• What are the services we need to replace
01 ,ia<

• Energy
• Instantaneous and sustained capacity
• Reserve carrying capacity
• Fast ramping

• Transmission grid reliability services:
• wain& and roaaivo itmgot$ • • • •

$
• •

• Frequency and inertial response: •

• elackstart capalaigy: • ' • ' •

• Wort Groat ano Grounding Contribtrtioni XXX MW for 5)0tx
• Voyage and Frequency (Kura. Ride•Through

• Participation h Remedial Action Scl'emesi • • .
•

Does B have cost estimates for these?
DOE said these are small costs compared to power services, and
some are provided by the replacement resources. If we can't
quantify them, we omit the costs and the bracket. But we should
still list the services. Then we could also remove all mention of
costs in the upper section of this slice since that was on the
previous slide, i.e. remove the green teat

Lower Granite 930

Little Goose 930

Lower Monumental 930

Ice Harbor 693

Total 3,4113

3
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Lower Snake River Dams' Capabilities

• Lower Snake River Dams are -10% of the
Northwest hydro capacity and provide low cost,
reliable, carbon-free energy, and high flexibility

Provide more than 2,000 MW of sustained
peaking capabilities during the winter, as shown
in the bar graph to the right

Provide a quarter of Bonneville's current
reserves holding capability which is important
for integrating variable generating resources
such as wind and solar.

Also provide essential transmission reliability
services such as voltage, reactive power, inertia,
black start, etc...

.rwte idok• Pnyv `P.,. or...01,MM
AVI

ft., • %U..

I

,
"3 Of

MOW.. 441". 113.

0

areerW'ZI
ard. .i7.4

1.64
443

• 414.

MI 71 M.. 31

The solid bars show what was generated in winter 2020- 2021, and the
patterned bars shows additional available capacity. As the graph shows, it's not
atypical to call on more than 2.000 IOW of peaking capacity in the winter to
avoid a power shortage, even sometimes more than 2,200

MU.,
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About the E3 study

• E3 conducted an independent analysis of
replacing the power output from the four lower
Snake River dams in the context of Pacific
Northwest resource requirements.

BPA contracted E3 to conduct the study, which
includes independent analysis about the value
of the four lower Snake River dams to the
Northwest energy system, including the cost
and resource requirements for replacement.

• This study takes a regional view of electricity
supplies and uses E3's RESOLVE electricity
planning model to optimize electricity resource
requirements for the Northwest through 2045.

a
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What's new in this study compared to CRSO EIS

Updated resource pricing and included emerging technology. The study uses an
optimizer to determine the least-cost replacement resources for the four lower Snake
River dams subject to policy and reliability constraints.

• Policy example: E3's modelling considers the effects of regional policy decisions and
legislation to reduce carbon emissions

• Includes aggressive clean energy laws which remove fossil fuel -based power resources from the grid
all along the west coast (such as retiring coal plants)

• Compounding the situation from removing fossil fuel resources, decarbonizing the region will result
in increased electricity use in transportation and building heating/cooling

Reliability example: The E3 modelling considers multiple variables— not just cost. For
example, the modelling considers how much capacity a resource actually has, and then
prioritizes it based on its ability to provide reliable electricity when needed.

• During extended cold -weather periods the wind isn't always blowing and the sun goes down at
night

• Even if those resources are the cheapest, the optimizer doesn't choose them because the capacity is

not always available to provide power when needed

6
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Transition slide. Does
not need to say much

E3's modeling (called RESOLVE) occurred in two steps.

The first step looked at the energy landscape of the Northwest to
provide critical context for the study of lower Snake River dam
breaching.

7
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Energy Policy Landscape: policy decisions in the
re:ion reouire reducint carbon emissions

Policy Landscape: Washington, Oregon, California

WA

OR

GA

RPS or Clean
Energy standard?

Carbon neutral by
2030. 100% carbon

tree electricity by
2045

Coal Prohl101t On? Cap -and.Trade? New Garr, locnorny -WIde
n Reduceon,

E3, when you say "gas" it is

Can-ananvest not dear if you mean natural GHG emission
program ostabirshes gas or any gas including son berms 1950

Elrininate by 2025 rn 2021. hydrogen. Best to Awe, be s and achieve
ro emievcos bySCC or w'MY clear

planning 2050

50% RPS by 2040.
100% OHO ernIsston
reducbon by 2040.

relay. to 2010 levels

Elinenate by 2020

te 2021 bansOrnate Prolectron
expansion or

Ran adoPte0 bY 000 ,enrsiructinn of paves
in 2021 mower seelOr plants that burn foss"

not included'
fixers

90% GHG eriession
reduction horn fosse
fuel usage rerairm to

2022 oasethe

60% RPG by 2030.
100% ctean energy

by 2045

Cole-Sled electricrty
generation aiready

phased out

Added from technical presentation since thought
it added valuable context

CPUC IRPOIO not
allow in recent

Procurement order

40%614G ernissen
reduction 60100 1990

levels by 2010 and
80% by 2050
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Key Modeling Assumptions of E3 Study

—2—

Element Stn.ly Apprwen

Study Years ' 2025 tfirouiln 2035. including Net Dliwn forecasts and dectrring renenable • storage costs

Inflict en Don, Repl,,,,I..nt
heeds

Considers longterm needs

• Aggressive OR•WA legidaton reflected. includong now reteements • carbon pricing
Clean Energy Poky • Two electric ernissons scenarios consdered.
Scenarios 1. 100% clean retail sales (-85"6 carbon neduCtion')

2. Zero-emissions f100% carbon reduction'

Clean energy poky regiares
long-tenn i eplacerue"t 0 LSR
darns with GHG•free energy

• Two load soeisarios:
Load Growth Scenarios 1. Baseline fper NWPCC 8^ Power Plain

2. High electributron load growth (to support economrwide decarbeniaatom

Higher load $0000000 111010000

the value of LOS dams energy
• f apacay

• Making ensures rehabbty needs Wring extreme condemns 40.5, high loads • /Ow hydro)
ReliehilitY Need,PCM( -E39 Ceghrien abil4 land (nib) Of renewable,. battery skimp. and demand response to

.EA.11: $uPPon $ystem rellabity

Reliabarty needs tenure
r.pinotraCill of 1.511 dams
1.1111 00)500*5 contributions

• Broad range of darn replacement technologit options considered:
• Baseline technologies. solar. odd. battery • pumped storage. energy efficiency.

Consideration of demand response dual fuel natural gas • hydrogen conbusbo" Plants
Emerging Technolajies • Sensilrvities:

• Emerging technologies
• No New Canbustion

Technialogy available toi LSR
dams replacement determines
Cost • leasibibly

Distributed Energy i Energy efficiency. demand resoonse anc customer soiar embedded into modehng inputs
Resource Options • Ockabonal energy elbetency and demand response can be selected

gioniaint i V, WI LV to:, ilVij.,

replace LSR dams. though
low -cost supply es limited

• A 10,01.00m4.1410KIidgel.11.” (.45gen$10•0010NCOMICA.61ryonel Stre. 40. S.Vel...1 WiSKOM)Rrantinn6. 10 ,01.0...10900,4 (MAO

9

27696058(01).pdf



Scenarios in E3 Study
The study uses these two scenarios to represent bookends of how electricity use
will change in the region to achieve carbon reduction goals

• Scenario1: 100% Clean Retail Sales
• E3 how would you describe this to your next door neighbor? (we at SPA aren't even quite clear what is

included)
• Business-as-usual load growth Scott. CEQ will be tuned in to
• Can be achieved using existing mature technologies "decarbonization" as it is a big issue

• Scenario 2: Deep Decarbonization and Electrification for the Biden administration
• Zero carbon emissions remain In 2045
• Electricity use increases to replace carbon emesions from other sectors of the economy such as

transportation (e.g. electric cars replacing gas -power cars)
• Emerging technologies are key to meeting higher winter reliability needs with carbon- tree power (three

variations represented by 2a, 2b, and Sc)

10
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Key points for understanding the regional analysis
(without breaching the four lower Snake River dams)

• Regional policy requirements and legislation to
reduce emissions are removing resources fossil
fuel resources from the grid. This is happening
now, even without breaching the four lower
Snake River dams.

• Consequently, with retiring coal and gas plants,
the region is already facing resource adequacy
issues.

Blue area above the line shows coal plant nameplate
capacity in the Pacific Northwest. The gray area below the
line shows planned retirements as of 2021. Carbon policy
changes and utility inn decisions may accelerate or slow
these retirements.

iron, Coonca's power Old. 0.
7021 plan)
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The graph shows the concepts from the previous slide:
Without breaching the lower Snake River Dams, all
scenarios show large levels of new resource additions for
the region due to fossil -fuel plant retirements and
increased electric demand

2035 Resource Addltruns

I V,

"

1

1...,0,•••wretailx9
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......necn
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away.,

I"

w•••••••• wow,. ....proos morn:.
.......• Yo...• A .....A ...v. rowpimos *p.a....., 0....... e...., Mauer. Pram pwr,.1 .•••...W.. ....... a.. ...• ....... ......1 to...0

E3, please make this to scale. People
won't notice the small circle on the
scale. It looks effective if this one bar
shoves the text out of the way to
stick up high

• 1....11nr.Ato

(.14.1,PV

1.41••

•entditome1

.60.6.4.V4

64.1<ehemal

Wenn.**

• 144.y..
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After the first modeling step, which showed the regional energy
landscape, the second step in modeling analyzes breaching the lower
Snake River dams Transition slide.

Also note. throsehout oresentaton, /Name use
'breach Instead or "remove" when referring
to the dams. Critical distinction is that we are= not ientovina the whole dams.

RESOLVE
Run

Irene Snake
Roe. Dams

$

Resarce
Ado lions

LSR Dam
— Replacement

Com

LSR Oarn= Replacement
ResOurcee

The left box bone shows the second step in

the modeling. The difference between the
first and second steps shows how many
more new resources would the region
need, and at what cost if the lower Snake

River dams were breached?

42 000

0000

sl000

mow

...,••••• Vow
sfo.

• so.,4

•tt.,

meows CaplCly IAZA

LSR Dams are
removed In 2032

(a sensitivity
considered 2024

removal)

The graph shows the reduction in
regional resources to reflect the loss of
generation from the lower Snake River
dams.
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Total Cost of Replacement Resources for the Lower Snake River Dams
(assuming debt financing so costs are spread over 50? years)

• Costs are expected to fall on Bonneville Power Administration's public power customers
• Could Increase public power retail costs by up to 65%
• Could raise residential electricity costs by up to $850 per year

Taal C0100

2022
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1:4

This slide is total costs
that CEQ will relate to
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Cost of Generation of Replacement Resources
for the Lower Snake River Dams
(using utilities' metric of $/MWh)

• Even in the best case scenario,
replacement power would cost
several times as much as the current
cost of generation from the lower
Snake River dams.

• Replacement resources for the four
lower Snake River dams range in
costs from $77/MWh to over

$S00/MWh, depending on carbon-reductionpolicies and the
availability of emerging technology.

•••••• fenon,..

I

k SRO'
I

las Cars ea mokau t s

13= 212= !!111221
Sla 00”.0•••• Roma $4.

S1. Itah Artad
P..•••••••••ova. SKaln•

This slide is cost/MWh
that DOE will relate to.
Also it matches well with
NGO studies that claim
it is cheap to buy power,
citing cost/MWh

E3 please take out
scenarios not used in
public deck for this table
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Land use considerations — large footprint for replacement resources

• Replacing the lost power with new resources would
require roughly acres (about square miles) of
land.

• Such a large build -out of capacity would likely result in

additional, but currently unknown impacts to natural
and cultural resources, which may include vegetation,
wildlife habitat, archeological resources, and traditional
cultural properties (such as sites or land features that are
important to tribes).

• Impacts from mining minerals for new technology may
also impact availability of new resources

el We
.cyect vo306,1

gl. can you modiste this map? BM is not produring

Vie woukl like to see a map of Pand.use) footprint neecled for
replacement resources, overlayed. Maybe Seattle reap? Or 1.S1I dam
ma?
Table to the right is not meant for display but instead tor generating the
map.
Seattle is 142.55 square miles for reference (not sure if ream area)
Potentially use different boxes to show how much of Seattle gets 4'0

covered for Me different scenarios? Might take some experimenting. -.On

Yea. Sample map at the right inn.. that our execs wet us as an twarnple
Refitteity wee rook,• INA rsta• en. .ota. wow

6.. PAY:
0A PAM
solo, NW/
&men, (M.)
W.n IMY0
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Conclusion and summary
The study considers two important factors in replacing power from the four lower Snake River dams:

• Power must provide firm capacity (reliable energy that is available at all times) to avoid power shortages
• Power must be free of greenhouse gases to meet regional carbon policies

Policies and laws to decarbonize the region will increase electricity use (electric cars, replacing gas appliances,
etc.)

• Acquiring replacement resources could require building new renewable resources at an unprecedented rate.
• This would also require building transmission to bring the power from new resources to utilities ((3 one of your slides

had current resource build rate for NW- maybe add that here?)

• Replacing the dams comes at a substantial cost for new resource replacement
• This would have a meaningful impact on the rates of Bonneville Power Administration's public power customers.

• The availability of emerging technology is a factor in achieving replacement recourses that are free of
greenhouse gasses and the pace of development is highly uncertain.

• Loss of generation from the four lower Snake River dams, or reductions in their flexibility, while there are still
fossil fuel generators on the grid will increase the timeframe and costs associated with shifting to a carton -free
electricity sector.

E3: We would alte that last sentence to stand out Scott, this last bullet is important for our target audence
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Appendix

• or slides we might save for a public presentation that can be more
technical than the one we need asap for CEO/DOE

18
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Do we need to explain Capacity, energy, nameplate capacity?

Doug Johnson- thoughts on this for lay readers? Birgit thinks this is needed to ground reader —we'll
keep this in the public version when we have more detail, but not in the CEQ version

It will provide a transition to next slide- study that E3 conducted sustained capacity was the most
critical replacement needed from power perspective particularly for multi-day winter cold weather

events

D.A.Ixrattve. pre ceosmnoi. IOIA oetript
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Two clean energy scenarios—with different electrirthr !Ica 3CCI imintinng
Maybe call Load Growth "increased

and emerging technology availability electricity use or demand'

+ Scenario 1: 100% Clean
Retail Sales (S1)

• 100% of retail sales met with
clean energy by 2045. -8.5%

carbon reduction

• Business.as.usual load growth

• Can be achieved using existing
mature technologies

+ Scenario 2: Deep
Decarbonization

• Zero carbon ernrSSiOns reMaen
in 2045 ,oniatrr.

Change text to 'Electricity use
increases to decrease carbon
emissions from other sectors of
the economy such as

transportation and buildings'. or
something like that. "Economy.
wde carbon abatement" seems
too wonky

Enelgy. Environmental Economia

grOWth

it -wide
Orion

are hey

boa-

Electric Load Growth and Carbon Emissions
• 10. Doan 0.011 Sales • C•e• Detarberilta oon
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IS
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What's new in this study compared to CRSO EIS

The study uses these two scenarios to
represent bookends of how electricity use
will change in the region to achieve carbon
reduction goals (see bar chart)

• Scenario1: 100% Clean Retail Sales
• E3 how would you describe this to your next door

neighbor?
• Business -as-usual load growth
• Can be achieved using existing [nature technologies

• Scenario 2: Deep Decarbonization (3 variations
in emerging technology availability)

•
• Z010 taM0,1.91.1111.9101.1S rernaon 12045

• n 20,5
• KO t1.1111.1.3n 1.671gr0,11

cousntent all econonly•woe
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• Emergtrq tecnnaospes Ere ,,ey
meting llognef

t.1.1.11.4 0.05 mit (050.

Maybe call Load Growth "increased
electricity use or demand"

• nos von 00.101. "wows...
ml fnergVION. Pe. 0.4.0.1 ..../...1.41.1.1.1. m
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What's new in this study compared to CRSO EIS

Scenario 1 shows the impacts of carbon policy
Scenario 2 in three variations of emerging technology availability

The table below shows which resources can actually meet electricity demand(in green boxes),
not just how much it costs. For example, the modelling considers how much capacity a

resource actually has, and then prioritizes it based on its ability to provide reliable electricity
when needed.

40are doe,

Emerging Technologies Considered

For table use Natural Gas with carbon capture if that
is what it means so not confused with other gases

(hydrogen)
Also add check mark to green cells and X to red cells

—11
for color challenged folks

tukAcW01.4 en • Mr.,. 0.R wanue4. t•ows
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Two clean energy scenarios — with different electricity use assumptions
and emerging technology availability

••••11 <V4/ IV* .101.

Emargmg Tochnologios Constderad

For table use Natural Gas with carbon capture if that
is what it means so not confused with other gases —

...,
(hydrogen)

:Z. Also add check mark to green cells and X to red cells
for color challenged folks

Xe,04, .14.1.164 1.0, • ,14.1, MM./

The table above shows which resources can actually meet
electricity demand(in green boxes), not just how much it
costs. For example, the modelling considers how much
capacity a resource actually has, and then prioritizes it
based on its ability to provide reliable electricity when
needed.
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Two clean energy scenarios — with different electricity use assumptions
and emerging technology availability

The study uses these two scenarios to
represent bookends of how electricity use
will change in the region to achieve carbon ,

reduction goals

• Scenariol: 100% Clean Retail Sales
• E3 how would you describe this to your next door

neighbor?
• Business.as.ustral load growth
• Can be achieved using existing mature technologies

• Scenario 2: Deep Decarbonization (3 variations
in emerging technology availability)

• • 20,0 <44,1,C,1 4,••• et,,om ,eo,t. in 2045
01 2045

• .9'. 0901.1,14, 004 gremn
co-...sicnt W101 eCC/101,1y • nac
fis•Oon Abalp,oliCen.05

• Emelipott Wan opIwoeb doe tkay
to moctoo rlIgher ,r.ortr
fotrob.rly noeds. wan ca.Don•
free Dower

M1,41. WWI Nrs

in • Tochnolo • oos Constdered

For table use Natural Gas with carbon capture if that
is what it means so not confused with other gases —

(hydrogen)
Also add check mark to green cells and X to red cells
for color challenged folks

fll•••1•0 • 4•410•••....• • *MAX. n) ...OM, 4411..0 ••• 0111,1,162

The table above shows which resources can actually meet
electricity demand(in green boxes), not just how much it
costs. For example, the modelling considers how much
capacity a resource actually has, and then prioritizes it
based on its ability to provide reliable electricity when
needed.
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Replacing the lower Snake River dam capabilities
• RESOLVE model determines replacement needs and cost by optimizing regional

requirements with the dams, and then again without the dams

The model does not consider essential reliability services for the transmission
grid, such as voltage, reactive power, inertia, black start, etc.

The RESOLVE model shows that, without the four lower Snake River dams, the
region will experience increased costs and increased requirement for resources.

Electric Grid Benefit = EC=
GHG -free Energy Output (MWhl 2n, RESC1V6 I" RIIZOLVI
0116 - free energy chsplaces the costs
and carbon emissions of NW coal •

Run Run

gas generattan or imported power
Lowno Snake
Meer Darns

Loot, Snob,
River Dann

Reliable Capacity (MW)
LSR Oarn

Fart capacity contnimans towards
resource adequacy

$ ZO": $ Cool — Replacement
Cost

Flexibility and Operating
Reserves (MW)

/114.1
I.SR Cam= Replacement

Sub-hourly ancillary service provision RRSOVCR Res...nee Resoirces
and renewable integration benefits A(101.415 ACMbOn

.0.000

$0,000

K.:00

30.003

20 000

111111
e envmused Caexay kakeT

• V...0

•

•1".

•nn R•an

••1114

••••••,,,e,

LSR Dams are
removed in 2032

(a sensitivity
considered 2024

removal)
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Scenario 1: 100% clean retail sales to replace lower Snake River dams

raorneville's
rates are structured to sell in long-term contracts the amount of electricity produced from a low

water year since that can be assured. In average or high water conditions the system has additional power that
Bonneville sells (often displacing fossil-fuel generators) to keep customer rates affordable.

+ Capacity replaced with dual fuel natu Bktpoint changes:
-capacity replaced with L SW of dual fuet natural ps • hydrogen turbines and X GU/ wind

+ Energy replaced by wind and net imp .Wind and imports provide the most energy but the gas plant is needed for meeting winter cold weather
esents to avoid POWIK shortages
13 add Nate about Greenhouse gas emissions please
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Scenario 2: deep carbonization/electrification (baseline technologies)
to replace lower Snake River dams (does not eliminate all carbon
emissions)

Bullet point changes.
.Thls “enurio includes nksdsic WC Incleases fix hanspottathur and ether sectors, however. nsturalgas is
55.1 permitted aging high demand periods

+ Capacity replaced wi 4tydrogen generation is a key feature in this scenario audit assumed to be available. though it is not
storage commercially available today

•This scenario would cost $860 million dollars pervert note high hydrogen lad cogs
+ Energy replaced '" (the text inods too small and wanted to highlight these pants in the larger bullets)

204 Cratcay
001

(woo, lab
OW.

2045 ...an
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:041 0061.0.01144.
11.01.11

WOO
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Comparing the scenarios: replacing four Lower Snake River dams'
capacity

+ Capacity replacement for additional scenarios and years Is shown b no, tobottoto: soot.on,„ does not
Scenario 1(100% Clean Retail Sales. 2024 LSR Darn removal) smear to SC1 eliminate carbon emissions, and
hydrogen turbine replacement or 2025 scenario 2b still has natural gas and

depends on emerging tedmoksgies
• Scenario 2b (Deep Decarbonization. Emerging Technologies) 'man module that meno, ye, con..me,ciaw Dees

ind
energy. instead of additional vald power

not call Ic oodles n's * bookend - d we
• Scenario 2e (Deep Decarbonization, No New Combustion). very high rept*. want logos rid or carbon and don't haw Ere to

replace LSR dam trim capacoy and zero-carton energy output new technology this is what it looks like)
Don't have a guarantee techsclogy will
be thereby 2035
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From: James,Eve A L (BPA) - PG- 5

Sent: Wednesday, June 29, 2022 5:55 PM
To: Koehler,Birgit G (BPA) - PG-5

Cc: Diffely,Robert J (BPA) - PGPL- 5

Subject: review of E3 draft V2

Sounds good- I plan on compiling yours and Rob's and a few I had. I will do that in the morning once we get the
copy from E3

On Jun 29, 2022 5:34 PM, "Koehler,Birgit G (BPA) - PG-5" <bgkoehlerbpa.gov> wrote:
Eve,

I don't know how we will end up coordinating our reviews given that we are supposed to get another copy
with Arne's edits. I thought it safer to send you this now rather than wait Oust in case tomorrow has more
surprises that create chaos. Note too that I am out tomorrow afternoon.

b6
(b)(6)

While I tried to stick with light touch, we may not want to send all of my edits in.
Birgit

27696066(01).pdf



From: Pruder Scruggs,Kathryn M (BPA) - E-4
Sent: Tuesday, May 24, 2022 9:59 AM
To: James,Eve A L (BPA) - PG- 5; Koehler,Birgit G (BPA) - PG-5

Cc: Armentrout,Scott G (BPA) - E -4
Subject: suggestions to make E3 study less technical for lay audience 5 24.pptx
Attachments: suggestions to make E3 study less technical for lay audience 5 24.pptx

Importance: High

Scott —this is FYI only. Eve and Birgit will likely have edits so this is still draft. However, I do welcome your comments at
any point in the process.

Eve and Birgit — Here's my first take on this. I'm available to continue working with you, but I need to be offline for a few
hours over lunchtime for a personal errand. I will, however, have my BPA phone and will take calls and I'll be back at my
post this afternoon.

Katie Pruder Scruggs
Environmental Communication Specialist
Bonneville Power Administration
503 -230-3111

(b)(6)
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 12, 2022 10:06 AM
To: James,Eve A L (BPA) - PG- 5; Godwin,Mary E (BPA) - LN-7
Subject: E3 to Inslee/Murray cover page
Attachments: E3report cover page, bk.docx

I'm making a go of having email subject lines be clearer about what the topic is. Makes it easier to find later.

I've added some edits as suggestions

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, July 12, 2022 9:43 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov> ; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Draft LSRD Benefit Replacement Report

How about this as a first cut-
I put it in a word document so you can edit as needed:

From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Tuesday, July 12, 2022 7:27 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eaiames@bpa.gov>

Subject: FW: Draft LSRD Benefit Replacement Report

Hi Birgit and Eve,
Could you two take a stab at putting together a few points for a very short cover letter on the E3 study to supplement our
comments on the draft Inslee-Murray Report? Now that the E3 study is public, we can send it in to the contractors
working on the final report. We can use existing talking points and tie it to our comments on the studies that the Draft
Report references.

Thanks,
Mary

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Tuesday, July 12, 2022 7:18 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Renner,Marcella P (BPA) - E -4 <mprenner@bpa.gov>

Subject: RE: Draft LSRD Benefit Replacement Report

Do we want to cut a cover letter today and mail the E3 study in? Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION

boa.00v I P 503-230-3076 I C b6
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From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Monday, July 11, 2022 4:47 PM
To: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

Cook,Joel D (BPA) - K-7 <jdcook@bpa.gov>; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>; Cathcart,Michelle M
(BPA) - TO -DITT-2 <mmcathcart@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Sullivan,Leah S

(BPA) - EWP-4 <Issullivan@bpa.gov>; Sweet,Jason C (BPA) - EW-4 <jcsweet@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4
<bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Senters,Anne E (BPA) - LN-7 <aesenters@bpa.gov>;

Chong Tim,Marcus H (BPA) - L-7 <mhchongtim@bpa.gov>; Chan,Allen C (BPA) - LT-7 <acchan@bpa.gov>; Anasis,John G

(TFE)(BPA) - TOOP-DITT-2 <iganasis@bpa.gov>; Klumpp,Elizabeth C (BPA) - AIR-WSGL <ecklumpp@bpa.gov>

Subject: FW: Draft LSRD Benefit Replacement Report

Hi All,
Bonneville submitted its comments on the draft Inslee-Murray Lower Snake River Dams Benefit Replacement Report this
afternoon. Comments were due today. The Draft Report is located here: Lower Snake River Dams: Benefit
Replacement Draft Report asrdoptions.oral

Thanks,
Mary

From: Renner,Mareella P (BPA) - E-4 <mprenner@bpa.gov> On Behalf Of Armentrout,Scott G (BPA) - E-4
Sent: Monday, July 11, 2022 4:38 PM
To: info®Isrdoptions.org
Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@hpa.gov>; Klumpp,Elizabeth C (BPA) - AIR-WSGL
<ecklumpp@bpa.gov>
Subject: Draft LSRD Benefit Replacement Report

To whom it may concern,

This serves as Bonneville Power Administration (Bonneville) comments to Senator Murray and Governor Inslee on the
draft Lower Snake River Dams: Benefits Replacement Study report (Draft Report). Bonneville provided input into the draft
report on the power replacement analysis completed in the 2020 Columbia River System Operations (CRSO)
Environmental Impact Statement (EIS) and Bonneville's comments focus on key technical points contained in the Draft
Report and for inclusion in the Final Report.

Bonneville markets and transmits the hydropower generated at thirty-one Federal Columbia River Power System
(FCRPS) projects, including the four lower Snake River dams) Bonneville, is one of four Power Marketing
Administration's and is part of the U.S. Department ofEnergy. Bonneville operates as a not-for-profit federal entity,
selling cost-based electrical power and transmission services to benefit the Pacific Northwest, including the public bodies
and cooperatives that serve domestic and rural consumers. In providing these services, Bonneville balances multiple
public duties and purposes, including: assuring the Pacific Northwest has an adequate, efficient, economical and reliable
power supply; promoting energy conservation and the use of renewable resources; respecting and upholding its
relationship with Tribal Nations; and, acting in a manner consistent with the program developed by the Northwest Power
and Conservation Council by protecting, mitigating, and enhancing fish and wildlife in the Columbia River basin that are
affected by the development and operations of the federal facilities from which Bonneville markets power.I21

The U.S. Army Corps ofEngineers (Corps) operates and maintains these four projects for multiple congressionally
authorized purposes including flood risk management, navigation, hydropower generation, fish and wildlife conservation,
irrigation, recreation, water quality, and municipal and industrial water supply though not every facility is authorized for
every one of these purposes. While the Corps is congressionally authorized to operate these four projects for multiple
purposes, Bonneville is the federal agency Congress authorized to market and transmit the power generated at these
facilities. In return, Bonneville is required to pay, either directly to the Corps, or as a reimbursement to the U.S. Treasury,

2
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(1) all costs associated with power-specific operations and assets (e.g., turbines); and (2) a share of "joint costs," which
benefit or mitigate, for all purposes of the facility (e.g., fish mitigation, water quality).

Bonneville's comments are separated into six sections: 1) General comments on the Executive Summary and Context and
Purpose; 2) Technical comments on the Power Information; 3) Technical comments on Transmission Analysis; 4)
Technical comments on Fish Information; 5) Technical comments on Water Quality Information and 6) Clerical Error
Correction.

SCOTT G ARM ENTROUT

Executive Vice President, Environment, Fish & Wildlife, SES
I E-4

BONNEVILLE POWER ADMINISTRATION

bpa.gov
I
P 503-230-3076 I C (b)(6)

[ 1J The Columbia River System (CRS) is a subset of the 31 FCRPS dams and includes 14 projects operated as a coordinated water
management system. The 14 CRS projects are comprised of 12 Corps projects and two Bureau of Reclamation ("Reclamation")
projects located throughout the Pacific Northwest in the states of Idaho, Oregon, Montana, and Washington. BPA markets and
transmits the hydropower generated from these 14 projects. These projects are operated in a coordinated manner for purposes
specifically authorized by Congress, including flood risk management, navigation, fish and wildlife conservation, hydropower
generation, recreation, irrigation, and municipal and industrial water supply, but the authorized projects vary by project. The four
lower Columbia projects are part of the CRS.
[21 16 U.S.C. § 839. Unlike most federal agencies, Bonneville does not receive annual congressional appropriations; instead, the
agency is self-financed from revenues received from the sale of power and transmission services. Bonneville utilizes this revenue to
not only pay for the continuing costs associated with its programs (including power, transmission, and fish and wildlife investments
and maintenance) but also to repay the United States Treasury for the power share of the original federal investment used to
construct the Federal Columbia River Power System. The Bonneville Administrator must operate the agency in a manner that allows
it to recover its costs "in accordance with sound business principles." 16 U.S.C. § 839e(a)(1).This includes the objectives of setting
the lowest possible rates for Bonneville services, while enabling Bonneville to make timely repayments to the Treasury and
simultaneously fulfilling multiple public purposes for the benefit of the Pacific Northwest.
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Title slide
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Executive summary
• Replacement power from removing the four lower Snake River dams:

• Must provide firm capacity (reliable energy that is available at all times and dispatehable) to avoid power shortages and

meet Bonneville's statutory requirements for its public power customers psw.g31
• Must be ernission•free to comply with regional carbon policies

• If new, firm capacity is not available to replace the dams, acquiring new resources could require building
renewable resources at an unrealistic level

• At high cost to public power rate payers
• Would require new transmission infrastructure (siting and building new transmission would likely take a decade) Intl -gm
• Would impact land use - large footprint for new resources, such as massive solar arrays

• Replacing the output of the dams comes at a substantial cost that would have a meaningful impact on the rates
of Bonneville Power Administration's public power customers

• increase of up to 65% for tam, carbon-free energy replacement
• Residential electricity costs could go up by up to 5850 per year
• Lower .ncome residents would experience a greater disparity because electricity bill is a larger portion of their income.

• The availability of emerging technology is a factor in achieving emission -free replacement recourses (technology
such as small modular nuclear reactors, green hydrogen, batteries)

d(41,1f. f
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About this study

E3 conducted an independent analysis of
replacing the power output from the four lower
Snake River dams in the context of Pacific
Northwest resource requirements.

BPA contracted E3 to conduct the study, which
includes independent analysis about the value
of the four lower Snake River dams to the
Northwest energy system, including the cost
and resource requirements for replacement.

This study takes a regional view of electricity
supplies and uses E3's RESOLVE electricity
planning model to optimize electricity resource
requirements for the Northwest through 2045.

e•toe%

Det,,,e deci,,, rain,,,,,,

3

27696085(01).pdf



What's new in this study

The study uses an optimizer to determine the least-cost replacement resources for the
four lower Snake River dams subject to reliability and policy constraints

Reliability example: The E3 modelling considers multiple variables — not just cost. For

example, the modelling considers how much capacity a resource actually has, and then
prioritizes it based on its ability to provide reliable electricity.

• The wind isn't always blowing and the sun goes down at night (when temperatures are usually
lowest during a cold snap)

• (vent those resources are the cheapest, the optimizer doesn't choose them because they have no
capacity (not always available) to provide power when it's required

Policy example: E3's modelling considers the very real effects of regional policy decisions and
legislation to reduce carbon emissions

• New laws are removing fossil fuel.based power resources from the grid at along the west coast
(such as retiring coal plants)

• Compounding the situation from removing fossil fuel resources, decarbonizing the region MI result
in increased electricity use (load:

4
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PS1.( - E2:

E3 view of California, Oregon, and Washington
+ State policy is moving aggressively toward a decarbonized power sector in California, Oregon, and Washington

• Car lornoa ties an esteurstwo neNunal readersa+ dev.redooTzatoon

• Oregon and WaShingtOn have accelerated ale adoplon of aggress:ye Cecartrenzation legeslabon once 2019

• Across ail three states. deorbonozarecn 6 <mat rg a currem and deepening need for wanly, especially of that capacity er clean and rim

+ Generation in the region can take advantage of wholesale market opportunities in California. or reliability•drivran
need in the Pacific Northwest (PNW), or both

• Energy storage deployment has accelerated rapt:Von California as storage assets pursue 'twatne Oct shallo.v Ancillary Services value.
Male Mrs market is salts:AN quickly, energy arbtrage value * kkely to persist as spar capably contreues to grow

• In tree maw, rearernent of fern roes, fuel capacity and robot:my n hydropower genera:ion re coonodng wan the omprernentabon of :be
Western Resource Adequacy Program (VVRAP1 for compensaeng renal:nay prondere Woven deeper regional coonanation

+ While California's capacity deficit icon course lobe addressed by the end of the decade through rapid deployment
of energy storage and other resources. the Pacific Northwest continues to face a capacity deficit whether viewed
from the top down (regional level) or bottom up (via utility IRP3)

• Given average rate of capacity adotonsm me PNW oder the past decade (- 1 GVOyear sirce 2010), owe is sognokant execueon nsk
associated mtto utility IRP resource plans

+ The Pacific Northwest market is in the midst of an evolution that is likely to lead to increasing regionalization of
power markets, with significant uncertainty around the timing and depth of these changes

• In In COnVaxt of docarbonizason pOly.f.....rntneeng in pet for 2040 (Orogen) and 2045 (We're noon). the regon mr• seep need to
enNcro mun9to potennal patrwaya to ocniere cremate. coat, and reliability targets es 4.431dies nongete the coorgy transttnx,
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P5K -E22

ORWA

CA

Policy Landscape: Washington, Oregon, California

IPSO, C1o2n
rnorgy Stanclaro,

Carbon melte! by
2030. 100% carbon

fete electricity by
21345

Coal Proh biilon? Cap.and.Trade7 New Gas?

Cap-andiravera
program established

Eliminate by 2025 in 2021.
SCC in utility

pairing

50% RPS by 2040
100140110 &tessera
reduction by 2040.

relative to 2010 levels

Elirmnale by 2030

Conan Protection
Plan adopted by 0E0
ra 2021 (Pfwer sector

not incracted)

X
HB 2021 bans
expansion or

constrsolion Of Weer
plants that burn fossil

Fuels

Econorny-WIde
Carbon Reduction?

9501 0110 emission
reduction below 1990

levels and achieve
net zero emissions by

2050

90% CHG &mean
(eduction from fossif

Fuel usage fetal.* to
2022 basehne

60% RPS by 2030.
100% clean energy

by 2045

Coalifired eleotnnly
generation ameady

phases:lout

CPUC IRP thd rot
511011 01 recent

procurement order

40% GHG enespon
redudion below 1990
sevais by 2030 and

80% by 2050
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PSfe(-E24

Role of Hydropower to Meet Regional requirernr -

.T.s

+ Hydropower resources provide unique system benefits to support system needs in Califorrua and
the Northwest

System Benefit Hydropower Capaboitles Value Over Time

Capacity for
Resource
Adequacy

• Hydropower ptovides stgrubcant RA capacity through its maximum
expected generaton (CA) cr sustained peaking capabikly (NW)

• RA will be 'Valli), valuable across
the planning horizon

Carbon Free
Energy

Reserves and
Flexibility

Hydropower's carbon-hoe energy comes at tow-cost meteor any new
transmasion needs or development nee
Hychp energy also proncres the fnancial benefit of avacing natural gas
fuel costs

HYdr0 provides a zerpernissions source of ancillary serince5 (Spin.
regulator, etc (and ramping capabikbes to integrate ratable renewable
energy
FtehbOty may change as a funceon of time of year and water availability

Essential
Reliability
Services (ERS)

Hydlta alSO prOVsleS key reliabdity sereceS (reactive power. inertia
bfackstad.etc.t. inctucling scene that cannot currently be minded by
asynchfonousgeneratots

• Caton -tree energy veil be
increasingly valuable to both CA
and the NW as cleari energy policy
targets become triple stringent

• Renewable integration value Mt
be Increasingly valuable though
belongs can provide some gimlet
services

ERS veli be Increasingly
valuable as other synchronous
genetalors retire
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Lower Snake River Dams

+ The lower snake river dams:
• Are - 10% of the Northwest regional hydropower capauty

• Provide relatively tow-cost and flexible carbon free power

Plart

Lower Granite

NarneplateCepaLity

IP/Mr

50 -year Forecasted
Costs**
(real 2022 VIV1Whi

930 S2260

Little Goose 930 515.71

.Lower Monumental
930 512.58

Ice Harbor 693 515.84

TOW

• Itain•plite
0.40.11 COP
HPA.Mil•
pp.

Delobeml.w. prelleavor.1.101Aebsrep

Gap. prooPeci ey
VoCRCO OS

irelude;matie,e94.D..PS*E5
0$1.1. an3,411 • .104111
Watit4 COM
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Comparison to the recent NWEC study
• The Northwest Energy Coalition study incorrectly describes the

nameplate capacity of the four lower Snake River dams as 1,000
MW, when in fact, the capacity is more than 2,000 MW.

• Although output averages at 1.000 MW, the region draws on the nameplate
capacity of 2.0001NY/often to avod power shortages. such as during heat waves
Or cold snaps.

The NWEC study understates the benefits that the four lower Snake
River dams provide in terms of grid stability —the services required
to keep the lights on.

• For example, Bonneville is required to keep reserve power to avoid blackouts if a

generator trips offline (this is not hypakiti‘.1 - it happens). PSK -E37
• Obtaining tnese services would add to the cost of lei:facing the output olive

darns, which is not °nictitate.) in the NWEC study.

Baseline for the NWEC study assumes that Bonneville purchases 300
MW from the market to provide firm power.

• By statute, Bonnevile relies on the federal hydrosystem to provde fern power to
os public power Clttt.iltt pc" -E35

• BPA typically purchases ittalket power when the hydrosystem can't produce
enough to serve Its customers during ethergencNs

(wt.,. (Olflrvriy

PS11-E14

PSN(-E33

PSM( -E31

Placebo der for graphic
showing capacity of four
Lower Snake River dams
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Important note about dam output

• By law, Bonneville can only provide firm sales of electricity (reliable
energy that is available at all times) to its public power customers.

• That means the agency can only commit to providing the amount of
electricity produced from a low water year, because that's the only
amount of electricity that can be assured — high water years provide a
"bonus," or surplus.

• If Bonneville committed to providing the amount of electricity
produced from an average or high water year, there would be a power
shortage during low water years.

• During extremely low water years, or during emergencies such as cold
or heat snaps, Bonneville purchases power on the market to avoid a

Power shortage. PSM( -E38

• During average or high water years, Bonneville sells the surplus on the
secondary market to help keep public power rates low.

PSW -EIT

PSn(-E28
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Assumptions, or "dials" in the modeling
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Two clean energy scenarios — both consider emerging tech availability
and the increased electricity use from decreased fossil fuels on the grid
+ Scenario 1: 100% Clean

Retail Sales (S1)
• 100,4, of blat saies met min

clean energy by 2045. -8$%
carton rear-eon

• Ekisinessiasnssual load growth

• Can be achieved using cosling
100IUIC technologies

+ Scenario 2: Deep
Decarbonization

• Zero carton ern salons remain
in 2045

• High eiednecation load grOwtri
Consistent ugh econompeelde
carton abatement scenarios

• Einergag technologies are key
to meeting higher %dna'
retiabley needs ...4h Carbon -

free power

Ti
(nemy -Erni...SY foododiks

Electric Load Growth and Carbon Emissions
• 10.0.4n14.1141.. •0.,
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1010
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P5M(-E20

Scenario 1: 100% clean retail sales to replace lower Snake River dams

+ Capacity replaced with dual fuel natural gas + hydrogen turbines

+ Energy replaced by wind and net imports

1045C5weAr Z546 04....en 3055 Cost ton•a5•5
CMTI ni2504
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Scenario 2: deep carbonization (baseline technologies)
to replace lower Snake River dams

+ Capacity replaced with dual fuel natural gas • hydrogen turbines. energy efficiency, and energy
storage

+ Energy rep,aced by wind, reduced exports, energy efficiency, and increased hydrogen generation
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Across all scenarios: replacing four Lower Snake River dams capacity

+ Capacity replacement for additional scenarios and years Is shown below:
• SCOn0f10 1 (100% Clean Resell Sales 21124 LSR Clam renewed sm.. le seen.* I. bpi ..1h45$ WI newt. pas ••

110009en tu10-1,0 repixement on 2025
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All scenarios show large levels of new resource additions
2035 Resource Adchtions
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Even before we consider taking out the four lower Snake River dams...

• Regional policy requirements and legislation to reduce
emissions is removing resources fossil fuel resources from
the grid. This is happening now.

• Consequently, with retiring coal and gas plants, the region
is already facing resource adequacy issues.

• Loss of the four lower Snake River dams, or reductions in

their flexibility, while there are still fossil fuel generators on
the grid will increase the timeframe and costs associated
with shifting to a carbon -free electricity sector.

Of C I tJUI..3! 101A rkt•rt,..,

Placeholder for
graphic showing
coal retirements
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Cost of carbon reductions
• Significant carbon reductions are possible at modest cost
• Cost to reach zero emissions depends on technologies available
• Achieving 100% carbon-free energy is the hard part — especially the last bit
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Increased costs and requirement for resources
RESOLVE model determines replacement needs and cost by optimizing regional
requirements with the dams, and then again without the dams

• The model does not consider essential reliability services for the transmission
grid, such as voltage, reactive power, inertia, black start, etc.

The RESOLVE model shows that, without the four lower Snake River dams, the
region will experience increased costs and Increased requirement for resources.
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The cost of replacing power
• Replacing the greenhouse gas-free energy, capacity, and operational benefits of the dams requires investment

in new resources at increased total system costs
• Cost differences between scenarios driven by 2045 greenhouse gas.P5m(-E26rgy replacement and the availability of

"clean firm" emerging technologies
• Costs are expected to fall on Bonneville Power Administration's public power customers

• Could increase pubic power costs by 8% (best case scenario with emerging tech) to 65%
• Could raise residential electricity costs by -5100 -850 per year
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Land use considerations

Replacing the lost power with new solar -power
resources would require roughly X acres (about X square
miles) of land. RSM(-E36

Such a large build out of solar capacity would likely result
in additionai, but currently unknown impacts to natural
and cultural resources, which may include vegetation,
wildlife habitat, archeological resources, and traditional
cultural properties (such as sites or land features that are
important to tribes).
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Conclusion and summary
• The study considers two important factors in replacing power from the four

lower Snake River dams:
• Power must provide firm capacity (reliable energy that is available at all times) to

avoid power shortages
• Power must be free of greenhouse gasses to meet regional carbon pokcies

• Policies and laws to decarbonize the region will increase electricity use
(electric cars, replacing gas appliances, etc.)

• Acquiring replacement resources could require building renewable resources
at an unrealistic level.

• This would also require building transmission tc bring the power from new
resources to utilities

• Replacing the dams comes at a substantial cost for new resource replacement
• This would have a meaningful impact on the rates of Bonneville Power

Administration's public power customers.

• The availability of emerging technology is a factor in achieving replacement
recourses that are free of greenhouse gasses.
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Thank you slice
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From: James,Eve A L (BPA) - PG- 5

Sent: Tuesday, July 12, 2022 9:43 AM
To: Godwin,Mary E (BPA) - LN-7; Koehler,Birgit G (BPA) - PG-5
Subject: RE: Draft LSRD Benefit Replacement Report
Attachments: E3reportTP.docx

How about this as a first cut-
I put it in a word document so you can edit as needed:

From: Godwin,Mary E (BPA) - LN -7 <megodwin@bpa.gov>

Sent: Tuesday, July 12, 2022 7:27 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: FW: Draft LSRD Benefit Replacement Report

Hi Birgit and Eve,
Could you two take a stab at putting together a few points for a very short cover letter on the E3 study to supplement our
comments on the draft Inslee-Murray Report? Now that the E3 study is public, we can send it in to the contractors
working on the final report. We can use existing talking points and tie it to our comments on the studies that the Draft
Report references.

Thanks,
Mary

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Tuesday, July 12, 2022 7:18 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Renner,Marcella P (BPA) - E -4 <mprenner@bpa.gov>

Subject: RE: Draft LSRD Benefit Replacement Report

Do we want to cut a cover letter today and mail the E3 study in? Scott

SCOTT G ARMENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES

I E-4

BONNEVILLE POWER ADMI

boa.clov I
P 503-230-3076 I

; • I.

(b)(6)

CO:01120
From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Monday, July 11, 2022 4:47 PM
To: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov> ; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ;

Cook,Joel D (BPA) - K-7 <idcook@bpa.gov> ; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov> ; Cathcart,Michelle M
(BPA) - TO-DITT-2 <mmcathcart@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Sullivan,Leah S

(BPA) - EWP-4 <Issullivan@bpa.gov>; Sweet,Jason C (BPA) - EW-4 <jcsweet@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4
<bdzelinsky@bpa.gov> ; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Senters,Anne E (BPA) - LN-7 <aesenters@bpa.gov>;

Chong Tim,Marcus H (BPA) - L- 7 <mhchongtim@bpa.gov> ; Chan,Allen C (BPA) - LT-7 <acchan@bpa.gov>; Anasis,John G

27696086(01). pdf



(TFE)(BPA) - TOOP-DITT-2 <iganasis@bpa.gov>; Klumpp,Elizabeth C (BPA) - AIR-WSGL <ecklumpp@bpa.gov>

Subject: FW: Draft LSRD Benefit Replacement Report

Hi All,
Bonneville submitted its comments on the draft Inslee-Murray Lower Snake River Dams Benefit Replacement Report this
afternoon. Comments were due today. The Draft Report is located here: Lower Snake River Dams: Benefit
Replacement Draft Report (lsrdoptions.ore)

Thanks,
Mary

From: Renner,Marcella P (BPA) - E-4 <mprenner@bpa.gov> On Behalf Of Armentrout,Scott G (BPA) - E-4
Sent: Monday, July 11, 2022 4:38 PM
To: info®lsrdoptions.org
Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Klumpp,Elizabeth C (BPA) - AIR-WSGL
<ecklumpp@bpa.gov>
Subject: Draft LSRD Benefit Replacement Report

To whom it may concern,

This serves as Bonneville Power Administration (Bonneville) comments to Senator Murray and Governor Inslee on the
draft Lower Snake River Dams: Benefits Replacement Study report (Draft Report). Bonneville provided input into the draft
report on the power replacement analysis completed in the 2020 Columbia River System Operations (CRSO)
Environmental Impact Statement (EIS) and Bonneville's comments focus on key technical points contained in the Draft
Report and for inclusion in the Final Report.

Bonneville markets and transmits the hydropower generated at thirty-one Federal Columbia River Power System
(FCRPS) projects, including the four lower Snake River dams.E11 Bonneville, is one of four Power Marketing
Administration's and is part of the U.S. Department ofEnergy. Bonneville operates as a not-for-profit federal entity,
selling cost-based electrical power and transmission services to benefit the Pacific Northwest, including the public bodies
and cooperatives that serve domestic and rural consumers. In providing these services, Bonneville balances multiple
public duties and purposes, including: assuring the Pacific Northwest has an adequate, efficient, economical and reliable
power supply; promoting energy conservation and the use of renewable resources; respecting and upholding its
relationship with Tribal Nations; and, acting in a manner consistent with the program developed by the Northwest Power
and Conservation Council by protecting, mitigating, and enhancing fish and wildlife in the Columbia River basin that are
affected by the development and operations of the federal facilities from which Bonneville markets power.121

The U.S. Army Corps ofEngineers (Corps) operates and maintains these four projects for multiple congressionally
authorized purposes including flood risk management, navigation, hydropower generation, fish and wildlife conservation,
irrigation, recreation, water quality, and municipal and industrial water supply though not every facility is authorized for
every one of these purposes. While the Corps is congressionally authorized to operate these four projects for multiple
purposes, Bonneville is the federal agency Congress authorized to market and transmit the power generated at these
facilities. In return, Bonneville is required to pay, either directly to the Corns, or as a reimbursement to the U.S. Treasury,
(1) all costs associated with power-specific operations and assets (e.g., turbines); and (2) a share of "joint costs," which
benefit or mitigate, for all purposes of the facility (e.g., fish mitigation, water quality).

Bonneville's comments are separated into six sections: 1) General comments on the Executive Summary and Context and
Purpose; 2) Technical comments on the Power Information; 3) Technical comments on Transmission Analysis; 4)
Technical comments on Fish Information; 5) Technical comments on Water Quality Information and 6) Clerical Error
Correction.

SCOTT G ARMENTROUT

Executive Vice President, Environment, Fish & Wildlife, SES
I E-4
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BONNEVILLE POWER ADMINISTRATION

Npa.gov
I

P 503 -230-3076
I
C (b)(6)

ab

The Columbia River System (CRS) is a subset of the 31 FCRPS dams and includes 14 projects operated as a coordinated water
management system. The 14 CRS projects are comprised of 12 Corps projects and two Bureau of Reclamation ("Reclamation")
projects located throughout the Pacific Northwest in the states of Idaho, Oregon, Montana, and Washington. BPA markets and
transmits the hydropower generated from these 14 projects. These projects are operated in a coordinated manner for purposes
specifically authorized by Congress, including flood risk management, navigation, fish and wildlife conservation, hydropower
generation, recreation, irrigation, and municipal and industrial water supply, but the authorized projects vary by project. The four
lower Columbia projects are part of the CRS.
[21 16 U.S.C. § 839. Unlike most federal agencies, Bonneville does not receive annual congressional appropriations; instead, the
agency is self-financed from revenues received from the sale of power and transmission services. Bonneville utilizes this revenue to
not only pay for the continuing costs associated with its programs (including power, transmission, and fish and wildlife investments
and maintenance) but also to repay the United States Treasury for the power share of the original federal investment used to
construct the Federal Columbia River Power System. The Bonneville Administrator must operate the agency in a manner that allows
it to recover its costs "in accordance with sound business principles." 16 U.S.C. § 839e(a)(1).This includes the objectives of setting
the lowest possible rates for Bonneville services, while enabling Bonneville to make timely repayments to the Treasury and
simultaneously fulfilling multiple public purposes for the benefit of the Pacific Northwest.
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From: Godwin,Mary E (BPA) - LN-7

Sent: Tuesday, July 12, 2022 3:17 PM
To: Hairston,John L (BPA) - A-7; Koehler,Birgit G (BPA) - PG-5; Cooper,Suzanne B (BPA) -

P -6; Baskerville,Sonya L (BPA) - AIN -WASH; Cook,Joel D (BPA) - K-7; Cathcart,Michelle M
(BPA) - TO-DITT -2; Armentrout,Scott G (BPA) - E -4

Cc: Sweet,Jason C (BPA) - EW-4; Chong Tim,Marcus H (BPA) - L-7; Zelinsky,Benjamin D
(BPA) - E -4; Sullivan,Leah S (BPA) - EWP-4; James,Eve A L (BPA) - PG-5; Senters,Anne E

(BPA) - LN-7; Leary,Jill C (BPA) - LN-7; Anasis,John G (TFE)(BPA) - TOOP-DITT-2;
Chan,Allen C (BPA) - LT-7; Klumpp,Elizabeth C (BPA) - AIR-WSGL

Subject: RE: Draft LSRD Benefit Replacement Report
Attachments: Final E3 Report Analysis Addendums to 7.11.22 Murray- Inslee Comments Cover Letter

7.12.22.pdf

Hi All,
Here is the cover letter and E3 materials submitted in the Inslee-Murray Report process. Thanks to Eve and Birgit for
preparing the cover letter.

Thanks,
Mary

Comments from PNWA.

We saw draft comments from NOAA and Reclamation. I will circulate the final versions when we receive them.

Thanks,
Mary

From: Hairston,John L (BPA) - A-7 <Phairston@bpa.gov>

Sent: Monday, July 11, 2022 7:11 PM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov>;

Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov> ; Cook,Joel D (BPA) - K-7 <idcook@bpa.gov>;

Cathcart,Michelle M (BPA) - TO-DITT-2 <mmcathcart@bpa.gov> ; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>;

Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Cc: Sweet,Jason C (BPA) - EW-4 <jcsweet@bpa.gov>; Chong Tim,Marcus H (BPA) - L-7 <mhchongtim@bpa.gov>;
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Zelinsky,Benjamin D (BPA) - E-4 <bdzelinsky@bpa.gov>; Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>; James,Eve

A L (BPA) - PG-5 <ealames@boa.gov> ; Senters,Anne E (BPA) - LN-7 <aesenters@bpa.gov> ; Leary,Jill C (BPA) - LN-7
<iclearyPbpa.gov> ; Anasis,John G (TFE)(BPA) - TOOP-DITT-2 <iganasisPlopa.gov> ; Chan,Allen C (BPA) - LT-7
<acchan@bpa.gov>; Klumpp,Elizabeth C (BPA) - AIR -WSGL <ecklumpp@bpa.gov>

Subject: RE: Draft LSRD Benefit Replacement Report

Thanks everyone for all of the great work getting these comments out the door.

Thanks
John

On Jul 11, 2022 4:53 PM, "Koehler,Birgit G (BPA) - PG-5" <bgkoehlergbpa.gov> wrote:
Busy day. Thanks for getting this over the finish line!

From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Monday, July 11, 2022 4:47 PM
To: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov>; Armentrout,Scott G (BPA) - E -4 <sgarmentrout@bpa.gov>;

Cook,Joel D (BPA) - K-7 <jdcook@bpa.gov>; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov> ; Cathcart,Michelle M
(BPA) - TO -DITT-2 <mmcathcart@bpa.gov>; Baskerville,Sonya L (BPA) - AIN-WASH <slbaskerville@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG -5 <bgkoehler@bpa.gov> ; James,Eve A L (BPA) - PG -5 <eaiames@bpa.gov>; Sullivan,Leah S

(BPA) - EWP-4 <Issullivan@bpa.gov>; Sweet,Jason C (BPA) - EW-4 <icsweet@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4
<bdzelinsky@bpa.gov>; Leary,Jill C (BPA) - LN-7 <icleary@bpa.gov>; Senters,Anne E (BPA) - LN-7 <aesenters@bpa.gov>;

Chong Tim,Marcus H (BPA) - L-7 <mhchongtim@bpa.gov> ; Chan,Allen C (BPA) - LT-7 <acchan@bpa.gov>; Anasis,John G

(TFE)(BPA) - TOOP-DITT-2 <iganasis@bpa.gov>; Klumpp,Elizabeth C (BPA) - AIR-WSGL <ecklumop@bpa.gov>

Subject: FW: Draft LSRD Benefit Replacement Report

Hi All,

Bonneville submitted its comments on the draft Inslee-Murray Lower Snake River Darns Benefit Replacement Report this
afternoon. Comments were due today. The Draft Report is located here: Lower Snake River Dams: Benefit
Replacement Draft Report (lsrdoptions.org)

Thanks,
Mary

From: Renner,Marcella P (BPA) - E-4 <mprenner@bpa.gov> On Behalf Of Armentrout,Scott G (BPA) - E-4
Sent: Monday, July 11, 2022 4:38 PM
To: info@lsrdoptions.org
Cc: Godwin,Mary E (BPA) - LN-7 <megodwingbpa.gov> ; Klumpp,Elizabeth C (BPA) - AIR-WSGL
<ecklumpp@bpa.gov>
Subject: Draft LSRD Benefit Replacement Report

To whom it may concern,

This serves as Bonneville Power Administration (Bonneville) comments to Senator Murray and Governor Inslee on the
draft Lower Snake River Dams: Benefits Replacement Study report (Draft Report). Bonneville provided input into the draft
report on the power replacement analysis completed in the 2020 Columbia River System Operations (CRSO)
Environmental Impact Statement (EIS) and Bonneville's comments focus on key technical points contained in the Draft
Report and for inclusion in the Final Report.

Bonneville markets and transmits the hydropower generated at thirty-one Federal Columbia River Power System
(FCRPS) projects, including the four lower Snake River dams.iii Bonneville, is one of four Power Marketing

2
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Administration's and is part of the U.S. Department of Energy. Bonneville operates as a not-for-profit federal entity,
selling cost-based electrical power and transmission services to benefit the Pacific Northwest, including the public bodies
and cooperatives that serve domestic and rural consumers. hi providing these services, Bonneville balances multiple
public duties and purposes, including: assuring the Pacific Northwest has an adequate, efficient, economical and reliable
power supply; promoting energy conservation and the use of renewable resources; respecting and upholding its
relationship with Tribal Nations; and, acting in a manner consistent with the program developed by the Northwest Power
and Conservation Council by protecting, mitigating, and enhancing fish and wildlife in the Columbia River basin that are
affected by the development and operations of the federal facilities from which Bonneville markets power.12-1

The U.S. Army Corps ofEngineers (Corps) operates and maintains these four projects for multiple congressionally
authorized purposes including flood risk management, navigation, hydropower generation, fish and wildlife conservation,
irrigation, recreation, water quality, and municipal and industrial water supply though not every facility is authorized for
every one of these purposes. While the Corps is congressionally authorized to operate these four projects for multiple
purposes, Bonneville is the federal agency Congress authorized to market and transmit the power generated at these
facilities. In return, Bonneville is required to pay, either directly to the Corps, or as a reimbursement to the U.S. Treasury,
(1) all costs associated with power-specific operations and assets (e.g., turbines); and (2) a share of "joint costs," which
benefit or mitigate, for all purposes of the facility (e.g., fish mitigation, water quality).

Bonneville's comments are separated into six sections: 1) General comments on the Executive Summary and Context and
Purpose; 2) Technical comments on the Power Information; 3) Technical comments on Transmission Analysis; 4)
Technical comments on Fish Information; 5) Technical comments on Water Quality Information and 6) Clerical Error
Correction.

SCOTT G ARMENTROUT

Executive Vice President, Environment, Fish & Wildlife, SES
I

E-4

BONNEVILLE POWER ADMINISTRATION
bpa.gov

I
P 503 -230-3076

T
C b6

El CD CI CM El

illThe Columbia River System (CRS) is a subset of the 31 FCRPS dams and includes 14 projects operated as a coordinated water
management system. The 14 CRS projects are comprised of 12 Corps projects and two Bureau of Reclamation ("Reclamation")
projects located throughout the Pacific Northwest in the states of Idaho, Oregon, Montana, and Washington. BPA markets and
transmits the hydropower generated from these 14 projects. These projects are operated in a coordinated manner for purposes
specifically authorized by Congress, including flood risk management, navigation, fish and wildlife conservation, hydropower
generation, recreation, irrigation, and municipal and industrial water supply, but the authorized projects vary by project. The four
lower Columbia projects are part of the CRS.

16 U.S.C. § 839. Unlike most federal agencies, Bonneville does not receive annual congressional appropriations; instead, the
agency is self-financed from revenues received from the sale of power and transmission services. Bonneville utilizes this revenue to
not only pay for the continuing costs associated with its programs (including power, transmission, and fish and wildlife investments
and maintenance) but also to repay the United States Treasury for the power share of the original federal investment used to
construct the Federal Columbia River Power System. The Bonneville Administrator must operate the agency in a manner that allows
it to recover its costs "in accordance with sound business principles." 16 U.S.C. § 839e(a)(1).This includes the objectives of setting
the lowest possible rates for Bonneville services, while enabling Bonneville to make timely repayments to the Treasury and
simultaneously fulfilling multiple public purposes for the benefit of the Pacific Northwest.

3
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Privileged and Confidential; FOlA Exempt; Do Not Distribute

Earlier this year, BPA engaged electric industry research firm Energy and Environmental
Economics (E3) to build on the analysis performed in the Columbia River System Operations
(CRSO) Environmental Impact Statement (EIS) regarding replacement resources and costs
associated with a scenario where the four lower Snake River dams may be breached in the
future. First, the analysis examined the resource needs for the region. As states move forward
with clean energy policies, fossil fuel -generated power is being removed from the grid,. and E3's
analysis v441-includes a resource portfolio optimizer model using their data sets and their criteria
and objectives to create least:-cost replacement portfolios in the new policy landscape. Second
the analysis examined the resource needs for the region with the lower Snake Dam generation
removed. The E3 study information will beimportant to include as at least two of the studies
cited in the Draft Report include more generation from fossil -fuel plants on the grid than current
state laws permit.

The Draft Report acknowledges the decarbonization goals of Oregon and Washington, which
include shifting greater demand from high fossil - fuel sectors (e.g. transportation and heating) to
the decarbonizing electricity sector. The E3 analysis included scenarios evaluating a

replacement in light of futurc noodpwith variations in assumptions about the availability of
emerging technology for replacement resources and variations in assumptions about demand
for power with or without deep decarbonization of the wider economy, principally transportation
and buildings.

Therefore, Bonneville would like the submit the E3 analysis as an addendum to the comments
submitted for the Draft Report.

27696095(01). pdf



Department of Energy

Bonneville Power Administration
P.O. Box 3621

Portland, Oregon 97208-3621

ENVIRONMENT. FISH AND WILDLIFE

July 12, 2022

In reply refer to: E-4

ATTN: Kramer Consulting and Ross Strategic Consulting Team,

Earlier this year, Bonneville Power Administration (BPA) engaged electric industry research
firm Energy and Environmental Economics (E3) to build on the analysis performed in the 2020
Cohunbia River System Operations (CRSO) Environmental Impact Statement (EIS) regarding
replacement resources and costs assoc iated with a scenario where the four lower Snake River
dams may be breached in the future. First, the E3 analysis examined the resource needs for the
region. As states and the federal government move forward with clean energy policies, fossil
fuel-generated power is being removed from the grid. E3's analysis includes a resource portfolio
optimizer model using their data sets and their criteria and objectives to create least-cost
replacement portfolios in the new policy landscape. Second, the E3 analysis examined the

resource needs for the region with the generation from the lower Snake River darns removed.

BPA would like to submit the Lower Snake River Dams Power Replacement Study and
Executive Summary (collectively, "E3 analysis") as an addendum to the comments on the Draft
Report submitted on July 11, 2022 in order to inform the Final Report. BPA recommends that
the E3 analysis he considered for the Final Report because at least two of the studies cited in the
Draft Report include more generation from fossil-fuel plants on the power grid than current state
laws permit. The Draft Report acknowledges the decarbonization goais of Oregon and
Washington, which include shifting greater demand from high fossil-fuel sectors (e.g.,
transportation and heating) to the decarbonizing electricity sector. The E3 analysis can assist
with the Final Report by providing information on different scenarios for replacement of the

generation of the lower Snake River dams. The E3 analysis evaluated different assumptions both
on the availability of emerging technology for replacement resources and on demand for power
with or without deep decarbonization of the wider economy, principally transportation and
heating.

Sincerely,

SCOTT G. ARMENTROUT
EVP, Environment, Fish and Wildlife

Attachments:
E3 BPA LSR Dams_ 071122pclf
E3 BPA LSR Dams Report_071122.pdf
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0 Energy+Environmental Economics

BPA Lower Snake River Dams
Power Replacement Study

Executive Summary

July 2022

Arne Olson, Sr. Partner
Aaron Burdick, Associate Director

Dr. Angineh Zohrabian, Consultant
Sierra Spencer, Sr. Consultant

Sam Kramer, Consultant
Jack Moore, Sr. Director
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Who is E3?
Thought Leadership, Fact Based, Trusted.

I Engineering, Economics,100+ full -time consultants 30 years of deep expertise' Mathematics, Public Policy...

1"'•

San Francisco New York Boston Calgary

E3 Clients Recent Examples of E3 Projects

300+
projects
per year
across our
diverse
client base

Energy+Environmental Economics

Buy-side diligence support on several successful
investments in electric utilities (-$10B in total)

Acquisition support for investment in a residential
demand response company (-$100M)

Supporting investment in several stand -alone
storage platforms and individual assets across
North America (10+ OW

I

-$16)

Acquisition support for several portfolios and
individual gas-fired and renewable generation
assets (20+ OW I

-$26)

United Nations Deep Decarbonization Pathways
Project

California: 100% dean energy planning and
carbon market design for California agencies

Net Zero New England study with Energy Futures
Initiative

New York: NYSERDA 100% clean energy planning

Pacific Northwest: 100% renewables and
resource adequacy studies for multiple utilities

2
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) About this study

+ BPA contracted with E3 to conduct
an independent analysis of the
electricity system value of the four
lower Snake River (LSR) dams

+ E3 utilized our RESOLVE optimal
capacity expansion model to
identify least-cost portfolios of
electricity resources needed to
replace the electric energy and
grid services provided by the
dams through 2045

+ Replacement costs are considered
within the context of the
Northwest region's aggressive,
long -run decarbonization goals

Energy+ Environmental Economics

Key Study Questions:
• What additional resources would be needed to replace the power

services provided by the LSR Dams through 2045?
• What is the net cost to BPA ratepayers?
• How do costs and resource needs change under different types of

clean energy futures?
•

How much does replacing the dams rely on emerging, not-yet-commercializedtechnologies?

3

27696107(01).pdf



What would it take to replace the output of the four lower
Snake River dams?

• What energy services are lost if the dams are breached?

3,483 MW of total capacity, including approximately 2,300 MW of firm peaking capability to avoid power shortages during extreme cold
weather events

-900'• annual average MW of low -cost, zero-carbon energy (enough energy to support -450.000 households or 1 7x the City of Portland)
as weN as operational flexibility services

How much would it cost to replace the power benefits of the four lower Snake River dams in E3's study with breaching in
2032? Total

Plant Capacity
• In E3's baseline scenario, total net present value (NPV)*** replacement costs would be -$12 billion (MW)

• Ins deep decarbonization scenario with higher loads and zero emissions electricity by 2045. NPV costs range from $11.2-19.6 billion with at
least one emerging technology

Lower
Granite

930

- Reaching deep decarbonization absent breakthroughs in not -yet-commercialized emerging technologies. NPV costs co,ild increase to $42 -77 billion Little
Goose

930

+ What are the long-term rate impacts to -2 million public power households in 2045?

• Public power costs increase by 8-18% or 4100-230 per year across most scenarios
Lower
Monumental 930

- Costs increase by 34-65% or 44504150 per year under deep decarbonization scenario absent emerging technology breakthroughs Ice Harbor 693

+ What resources are needed to replace the dams?
• A combination of renewable generation (wind), "clean firm" resources (such as dual fuel natural gas + hydrogen plants, advanced nuclear,

or gas with carbon capture and storage), and energy efficiency

• Battery storage cannot cost -effectively replace hydro capacity in the Northwest duo to charging limitations during energy shortfall events

• What is the timeline necessary to add the resources that would be required?

E3 estimates that adding additional renewable energy and firm capacity additions would take approximately 5-7 years after congressional
approval to breach the dams and possibly up to 10-20 years if additional new large-scale transmission was required. E3 assumed transmission
would be built as needed for renewable additions.

Total . 3,483 MW

'14)4s eadeenelly overawe above nameplate redoee to waked ceperity (-15% above nameable) ald ERRS WAS theca peat. web*. rakes n hpito linenelnp, listoncal was penman° ese 3,151 Uri
Energy+Environmental Economics - CYO RESOLVE mann tow 2001 2005. are Oar brim yewc wenn maenad 0- 015 YAW of Wet Snake. Rt. turns retnerabon. melee • • conseterne eentale el Menem 0e1G-ftes enemy eel.

ealabled ent • 50n0ar wed kabob:tee deb el trasenta, uSiM 396 elf Mad rum. bit•S ret. approrkro“ .bliE CrormIt EOM al tatibti
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What grid services do the lower Snake River dams
provide?

Little GOOSR

Lower Granite

._ower Monumen:al

Ice Harbor
' Hydro tradeontily operates above nameplate and Moser So overload capacity 1

- 15% above nameplate) and FERC uses these seat generation values in hydro kerning. Histone.al peat generation was 3.431 MW.- Firm capacity assumed in this study * consistent with the -65% Nallmers1 hydro eapadly value assumed by PNUCC (the Pacific Northwest them Conference Committee)
Average GW means that on average across an average year Ihe plant generated at -0.9 GW. though do hourly output may be above or below that amount. LSR output was adposted to reflect increased spa requsernenb ol

the EIS. However. Ers RESOLVE model uses 2001. 2005. and 2011 hydro years. whICh Mulled in -0.7 aMW of lower Srake River darns generation. making (a conserve:we estimate of the darns' OHS-bee energy value.

Energy+Environmental Economics

Power

Output

(Gigawatts)

Example hydropower output from
the lower Snake River Dams

Midnight Noon

Time of Day

Midnight

Total "Capacity"
Maximum instantaneous power output the four dams
LSR Dams =3.5 GNP

"Firm Capacity"
Sustained peaking output (+ reserves) dunng reliability
strained conditions
(e.g. cold January during a drought year)
LSR Dams =2.3 0W"

Annual (Carbon -free Energy
Sum of hourly power produced across the year,
subject to seasonal water availability
LSR Dams =0.9 average OW"'

Operational Flexibility
The ability to change power output to support a reliable
grid. subject to water ayailabiFty and operational
constraints
LSR Dams provide short-term reserves • multi -hour
ramping renewable integration capabilities

I ...loom on cr Grid Rni artil ty Sorvc.

E3's modeling
selects the
least-cost
portfolio of
resources to
replace these
services

oc• 0: Ov.VOC: Ily :)IDC•Weit
re,')..1CN:109:resc:ircs

• ..• •
. . r

•
. • • •

•
.

•
•

•

_SR Liairv. c.-in rcv Or. oat nr)t 110 focus o' thin. A: orly
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What's the focus in this study compared to the CRSO EIS?

The study uses an optimization model to determine the least -cost replacement resources for the four lower Snake
River dams subject to A) policy and B) reliability constraints

+ Least-cost optimization: includes updated resource pricing and new emerging technologies

+ Policy: E3's modeling considers the effects of regional policies such as Washington's Clean Energy
Transformation Act (CETA) and Oregon's 100% clean electricity standard

• Aggressive clean energy laws drive coal power plant retirements, price carbon emissions, and require long -term carbon emissions
reductions by 2045

• Study includes significant electrification that increases demand for electricity to support carbon-recuction in other sectors such as
transportation, buildings, and industry, consistent with Washington's Energy Strategy

+ Reliability: E3's modeling captures the need for the Northwest system to meet peak load during extreme
weather and low hydro conditions (known as "resource adequacy").

Captures the abilities and halts of different technologies to serve load during reliability challenging conditions

- E.g. during extended cold -weather periods with high load, low hydropower availability, and low wind and solar production

Resources with high energy production costs may be selected for reliability needs but then run sparsely only during extreme
conditions (e.g. natural gas + hydrogen combustion turbines)

LSR operations: incorporates preferred alternative operations selected in the EIS
• Increases spill from the dams, lowering available annual energy and changing operational flexibility

Energy. Environmental Economics 7
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Policy landscape: Washington, Oregon, California

+ The study includes the impacts from clean energy policies in the Pacific states

WA

OR

CA

RPS or Clean
Energy Standard?

Carbon neutral by
2030,100% carbon

free electricity by
2045

Coal Prohibition?

Eliminate by 2025

Cap -and -Trade?

Cap-and-invest
program established

in 2021,
SCC in utility

planning

New Natural Gas?
Economy -Wide

Carbon Reduction?

95% GHG emission
reduction below 1990

levels and achieve
net zero emissions by

2050

50% RPS by 2040,
100% GHG emission
reduction by 2040,

relative to 2010 levels

Eliminate by 2030

Climate Protection
Plan adopted by DEQ
in 2021 (power sector

not included)

X
HB 2021 bans
expansion or

construction of power
plants that burn fossil

fuels

90% GHG emission
reduction from fossil
fuel usage relative to

2022 baseline

60% RPS by 2030,
100% clean energy

by 2045

Coal- fired electricity
generation already

phased out

X
CPUC IRP did not

allow in recent
procurement order

40% GHG emission
reduction below 1990

levels by 2030 and
80% by 2050

Energy+Environmental Economics 8
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:E) Study uses E3's Northwest RESOLVE Model

+ E3 has used RESOLVE across North America to
tackle complex policy and planning questions

• RESOLVE develops optimal portfolios of zero-carbon
resources to meet policy and reliability goals

RESOLVE Case Studies

HECO 0

Atlantic
Provinces
of Canada

PSE „ 0V EnergyPNW 0 „u NW Xcel 00 / -‘‘..) Nova Scotia

CECO oNVE ISO -NE
CPUC

NYSERDA‘J

CARB%SfylUD
0 °OPPD

Colorado
LADWP

0
El Paso Electric

Energy+Environmental Economics

0
PJM

+ E3 has used RESOLVE in several prior Pacific
Northwest studies

• PNW Low-Carbon Scenario Analysis (PGP, 2017)
• PNW Zero-Emitting Resources Study (ENW, 2021)

Pacific Northwest Low-Carbon Scenarios

$3.000

$2,500

szcoo

stsao

.1 51.030

V, $500

Regional
50% RPS•

Regional

• iv. iv, G., 40% RP$•
Regional
30% RAS 0• 6091 Redacnon

He!, loft, low 0 40% Reduction

$00
O 5 10 15 20

Reduction in 2050 Greenhouse Gas Emissions (million metric tons)

Reductions Needed to
Meet 8056 Goof

9 8096 Reduction

Gov lax CO leg

9

25
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Modeling approach involves a three -step process

With the lower Snake River dams, optimize long -term resource needs and
operations for the Pacific Northwest

Produces necessary resource additions and total system costs and emissions

Remove the lower Snake River dam generating capacity, then re-optimize
long -term resource needs and operations for the Pacific Northwest

- Produces a second set of resource additions and total system costs and emissions
• All scenarios breach the dams in 2032, except for one scenario in 2024

Calculate additional resources and investment + operational costs required
to replace the dams

• Calculated as the difference between steps 1 and 2 above

Energy+Environmental Economics 10
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(6) Key modeling assumptions

=Mal

Element

Study Years

Study Approach

• 2025 through 2045*, including fuet price forecasts and declining renewable + storage costs

Impact on Dams Replacement
Needs

Considers long-term needs

Clean Energy Policy
Scenarios

• Aggressive 0R+WA legislation reflected, including coal retirements + carbon pricing**
• Two electric emissions scenarios considered:

1. 100% clean retail sales (-65-85% carbon reduction**)
2. Zero-emissions (100% carbon reduction)

Clean energy policy requires
long-term replacement of LSR
dams with GHG-free energy

Load Growth Scenarios

• Two load scenarios:
1. Baseline (per NWPCC 80 Power Plan)
2. High electrification load growth (to support economy-wide decarbonization)

• Significant quantities of energy efficiency are embedded in all scenarios

Higher load scenarios increase
the value of LSR dams energy
+ firm capacity

Reliability Needs
• Modeling ensures reliability needs during extreme conditions (e.g. high loads + low hydro)
• Captures ability (and limits) of renewables, battery storage, and demand response to

support system reliability

Reliability needs require
replacement of LSR dams firm
capacity contributions

Technologies Modeled,
including "Emerging"
Technologies

• Broad range of dam replacement technology options considered:
• Baseline technologies: solar, wind, battery + pumped storage, energy efficiency.

demand response, dual fuel natural gas + hydrogen combustion plants
• Sensitivities include Emerging Technologies and Limited Technologies (No New

Combustion) scenarios
• Resource costs developed by E3 using NREL 2021 ATB, Lazard Cost of Storage v.7,

NuScale Power (for small modular reactor costs)

Technology available for LSR
darns replacement determines
replacement cost

Distributed Energy
Resource Options

• Energy efficiency, demand response, and customer solar embedded into modeling inputs
• Additional energy efficiency and demand response can be selected

Demand resource can help
replace LSR dams, though low-

cost supply is limited
• 20 -years of end effects are also considered in RESOLVE (2345 -2065) and LSR Darn replacement costs were calculated based On 50.years (e.g 2032 -2082)
" The carbon price assumed doves the region to i•100% CES by 2045. see scenario willtcut a carbon price was modeled to understand the LSR dein replacement impacts of a binding CES target
•" A 100% clean retail sates target allows emissions fcr electric generation beyond that needed to serve 'retail sales. .e losses during transmission to retail loads arid exported energy.

Energy+Environmental Economics 11
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:EP) Scenarios

+ Scenario 1: 100% Clean Retail Sales
• Northwest resources produce enough clean energy to meet 100% of retail electricity sales on an annual

average basis

• Some gas generation is retained for reliability, but carbon emissions are reduced 85% below 1990 levels
• Business-as-usual load growth

Scenario 2: Deep Decarbonization
• Zero carbon emissions by 2045

• High electrification of buildings, transportation, and industry to reduce carbon emissions in other sectors

• Emerging technologies become available to provide firm, carbon-free power

PS. ey

SiTechnology t00% Clean

Mature technologies (solar. wind. battery + pumped storage, energy eftivency demand response)

S2a
Deep Decarb
Baseline

525
Deep Devatt,
En. ging Tech.

S2c
Deep Deesit
no Neer
nombection

*3
1
; - -

;

Hydrogen (existing natxal gas retrofits)

Hydrogen (new dual fuel natural gas + hydrogen)
I

Nuclear (smali modular reactors)
I

Natural Gas w/ Carbon Capture and Storage
I

Offshore Wind (Poating)
I

Energy+Environmental Economics

Available

Not availsbla
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Northwest Resource Needs in Scenarios
With the Lower Snake River Dams

27696107(01).pdf



Even without breaching the dams, all scenarios show
large levels of new resource additions

2035 Northwest Resource Mix 2045 Northwest Resource Mix

Total

Installed

Capacity

(Gigawatts)

250

225

200

175

150

125

100

75

50

25

0

Solar. wind. demand response, and energy
efficiency meet clean energy needs

Dual fuel natural
gas hydrogen

meets firrn
capacity needs

Scenario 1: Scenario lb: Scenario 2a: Scenario 2b: Scenario 2c
100% Clean 100%Clean Deep Decarb. Deep Decarb. Deep Decarb.

Retail Sales Reta Sales (Baseline (Emerging (No New

Baseline Baseline Tedmologies) Tedmologles) Combustion)

(binding
CES target)

Energy+Environmental Economics

New Resources
Selected

Existing
Resources

250

225

200

175

150

125

100

75

SO

25

0

No new enrrihisslinn rase drives
iMplaClically high levels of new renewable
energy to meet firm capacity needs without

new firm generaton options

Electrification load
growth • zero

emissicnstarget dnves
higher needs in deep

decarb scenario

If available. new
nuclear replaces

renewables
gas addaions

Scenario 1: Scenario lie Scenario 2a: Scenario 2b: Scenario 2c:

1001CClean 100%Clean Deep Decarb. Deep °Karla. Deep Decarb.

Retail Sates Retail Sales (Base(ne (Emerging MO New
Baseline Baseline Tedlnologies) Technologies) Combustion)

(binding
as target)

Advanced Energy Elf itioncry

• Demand Response

• Pumped Hydro Storage

• Battery Storage

Customer PV

Solar

Wind (offshore)

• Wind (onshore)

Nuclear

• Geothermal

• HYd,r,

• 1310•IaSS

New Dual Fuel (Natural Gas + Hydrogen)

- Existing Natural (toss Hydrogen Retrofits

• Natural Gas

Existing natural gas
plants rein:filled In

burn hydrogen ty 2045
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Replacing the Power from the
Lower Snake River Dams
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Replacement resources selected to replace the lower
Snake River dams

+ RESOLVE selects an optimal portfolio of
replacement resources including
additional advanced energy efficiency,
wind, solar, green hydrogen, and/or
advanced nuclear

+ Firm capacity is mostly replaced with -2
GW of dual fuel natural gas + hydrogen
turbines

• These turbines may initially burn natural gas
when needed during reliability challenged
periods, but would transition to hydrogen by
2045 to reach zero -emissions

+ If advanced nuclear is available, it
replaces renewables and some of the gas
plants

+ The "no new combustion" scenario
requires impractically large (- 12 GW)
buildout of renewable energy to replace
the dams' firm capacity contributions and
GHG-free energy

• A range of costs was developed for this
scenario based on the assumed transmission
needs for renewable additions

Energy+Environmental Economics

Scenario

Scenario 1: 100% Clean Retail Sales

Replacement Resources Selected,
Cumulative by 2045
(GW')

+ 2.1 GW .

+ 0.5 GW wind

Scenario 1b: 100% Clean Retail Sales
(binding CES target)**

+ 1.8 GW .

+ 1.3 GW
+ 1.2 GW wind

Scenario 2a: Deep Decarb.
(Baseline Technologies)

+ 2.0 GW
+ 0.3 GW li-ion battery
+ 0.4 GW wind
+ 0.05 GW
+ additional generation"'

Scenario 2b: Deep Decarb.
(Emerging Technologies)

+ 1.5 GW .

, .=
-L -

+ 0.7 GW nuclear SMR

Scenario 2c: Deep Decarb.
(No New Combustion)

+ 10.6 GW wind
+ 1.4 GW

'
1 GW = 1.000 MW

"
In scenario lb. the 100% CES target is binding in 2045. causing the need to hilly replace the SHG -free energy output of the LSR dams. In

scenario 1. the hgh carbon price assumed drives the gegen higher than the 100% CES target. making it a non -binding constraint in the model
Replacing LSR dams GHG - free energy at least -cost leads RESOLVE to generate an additional 1.2 TWh of hydrogen generation during low

renewable conditions (or 0.14 average OW)
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Total costs for replacing the lower Snake River dams

+ Costs are expected to fall on Bonneville Power Administration's public power customers
• Costs could increase public power retail costs by 8-18%, or up to 34 -65% absent emerging technologies

• Costs could raise annual residential electricity bil s by up to $100-230/year, or up to $450-850/yr absent emerging technologies

Total Costs
(real 2022E)

Not Present Value In
year of breaching

Scenario 1: 100% Clean Retail Sales 812.4 billion

Scenario 1: 100% Clean Retail Sales
(2024 dam breaching)

$12.8 billion

Scenario lb: 100% Clean Retail Sales
(binding CES target)

$12.0 billion

Scenario 2a: Deep Decarb.
(Baseline Technologies) 819.6 billion

Scenario 2h: Deep Decarb.
(Emerging Technologies)

$11.2 billion

Scenario 2c: Deep Decarb.
(No New Combustion) 1,

$42- 77 billion

Annual Cost Increase
(real 2022 S)

2025 2035 2045

6495 million

8434 million $478 million

8466 million $509 million

8445 million $473 million

8496 million $860 million

8415 million $428 million

1,953 rniilion 3.199 mikion

Incremental
Public Power Costs

l% increase vs. -8.5 centsikWh
NW average retail rates)

2045

0.8 cents/kWh (+9%)

0.8 cents/kWh 1+9%)

0.8 cents/kWh (+9%)

1.5 cents/kWh (.18‘Yol

0.7 cents/kWh 148%)

2.9- 5.5 cents/kWh 134 - 65%1

Annual Cost increase (SM)

83.500

$3,000

$2.500

$2.000

$1,500

11,000

$500

$O

2025 2030 2035 2040 2045

1

(2024
or
2032)

Deep decarbonization without emerging Cost differences driven primar ly by 2045 carbon Costs increase over time as loads grow
technologies drives very high costs policy and availability of emerging technologies and carbon policy becomes more stringent

• Cant inanaaana amount itt rablacarranv anon y. eapandy. and mows as wall as aecod LSR .0411 but donee India*. oar oafs ke troacoro tin daros. *ION road vi.. &Ca/renal cost
• NPV arid annual cosi bolas* an sliont for the Noilbreist Racial at aced.. but tha ocranbrilar costs am taloalated niatin in Ivo SPA roar I wool galas tor public Da. t 'adman WV calculated scat. 50-our canal bloom semi. of breading Ana a 3% discount rab baud co

it. walk woo amid =ROL
• % tow. vans arearaco noel is =cares -6 5 carasAWO wad it.. lcsamatot ban OR =al WA avoiaga raUll it...,. Tab roes rol Include addidcoal In. Incniabs Stan by Maw loads or don gnaw roads irial boys* Normal obs maroon In do =rear 2545 Incrarnantrd cosi

Mad
• Alava] radidacital cusiornor coal Pro.' arson. 1200. Plitaboth for average rasklantal oallornors in Onion ard Wastuotto (wool -1,12:0 kWhancods avocado .• 28% from alactfecabio bad caordh).
• Nab frabor las POdals for hying. stiotirkois a ITC/PTCaolaoiton lot orrorrabbs would posode a act reductional, cub& pow cuslorates from tumors
• Lower and sr rang. ice moo& 2c assumes WWI aararalcsko Orb cad (based ol replararrant moor. adatiorie inargbal MCC lova] of claiming t ILI namable capasOl wool cost Not Moo oily Oph and °franca
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Cost of generation for lower Snake River dams replacement
( ) resources (using common utility metric of $/MWh)

+ The lower Snake River dams provide a

low-cost source of GHG -free energy
and firm capacity

+ Even in a best -case scenario,
replacement power would cost several
times as much as the lower Snake
River dams costs

• This is driven by both energy replacement
as well as replacement of firm capacity
and operational flexibility

± Compared to -$13 - 17/MWh for the
lower Snake River dams, replacement
resources cost between $77-139/MWh

• Replacement costs rise to —$275 -

500/MWh in a deep decarbonization
scenario absent emerging technology

Energy+Environmental Economics

Incremental LSR Dam Replacement Resource Costs

Lower Snake River Dams
All-in Generation Costs

(2022 S/MWh)

$13/141Wh w/o LSRCP*

$17/MWh w/ LSRCP*

Scenario

Scenario 1: 100% Clean Retail Sales

Scenario 1: 100% Clean Retail Sales
(2024 dam breaching)

Scenario lb: 100% Clean Retail Sales
(binding CES target)

Scenario 2a: Deep Decarb.
(Baseline Technologies)

Scenario 2b: Deep Decarb.
(Emerging Toshio ogies)

Scenario 2c: Deep Deceit.
(No Now Combustor)

2045 Costs to replace LSR
Generation"

(real 2022 S/MV1h)

$77N1Wh

$8211,i1Wh

$77iMVVh

S139/1.014'h

$G9/MWh

$277 - 517IMWh

• RPA Airoctly hInr, the nnnual oporntionn end frairronartn, Wihr I CW, S.Inkr Pr 000, Pen SR(P) So odes end
scitrItitr taritrirm C.41nrjrr:c Autfinrirrrt tnn I SRC:P A.; pnrt of •he Wat, Recncr.rpc (74,r1.-kprorn, Art sfITYA (IV Star :117) Is nfkrt ftch
and wirlI4e losses cauSed by constructing, anc operation of the four lower Snake River prerects.

Repacernont SitsbiTh casts are calculated as Corcfiikt rOVehJe requirement naeaso with LSR darns breached divided by the annual
',AVM of the LSR dams assumed in E3'5 modeling 1

-700 aM141V). These costs ittclvdes replacement ol tie LSR darn energy. capacity. and
reserve provision. A significant porton of the costs is capacity costs to replace rhe darns RA capacity contributions.
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E?)\ Firm capacity value of the lower Snake River dams

+ The firm capacity value is a significant driver of
replacements costs

+ PNUCC 2021 estimate of NW hydro sustained
peaking capacity was used for the lower Snake
River dams' firm capacity value (65% or 2.3 GW)

+ E3 also analyzed modeled hourly LSR dam output
during the 2001 low hydro year (using BPA data
post EIS spill requirements)

• Suggests a winter firm capacity value of -56-60%

+ E3 predicts a continued concentration of risk in the
winter in deep decarbonization scenarios with high
space heating electrification

• However, in a system with higher summer reliability risk,
the LSR firm capacity value would be lower

• E3 estimates the impact of a lower firm capacity value for
Si and S2a scenarios to be:

- 1 5 GW firm capacity value (43%) 4 -9-20% lower NPV
replacement cost

- 1.0 GW firm capacity value (29%) 4 -14-33% lower NPV
replacement cost

Energy+Environmentai Economics

January Max. Power Ouput
(MW)

2,000

1,500

1,000

SOO

August Max. Power Output
(MW)

2,000

1,500

1,000

L\2001Low Hydro Year
500 A

206 Low Hydro Year

0 0
1 12 24 1 12 24

Assuming the Northwest remains winter reliability challenged. LSR Dams could have
contributed -56 -60% of total capacity or 1.9-2.1 OW' in the 2001 low hydro year

NWPCC 2024 RA Assessment Peak on RESOLVE Modeled Days In 2045
% of Annual Adequacy Events DAM

7030%

25%

20%

15%

10%

5%

0%

-34 of reliability risk in the
winter, which could shift due
to chorale change or resource
portfolio changes...

... but high electrification
Scenarios further increase winter

60 I reliability risk

50

40

30

20

10

Baseline High Electrification

• Includes 100 -250 MW reserve provision on top of maAmum power output

Summer
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Key conclusions

1. Replacing the four lower Snake River dams comes at a substantial cost, even assuming emerging
technologies are available
• Require 2,300 — 4,300 MW of replacement resources
• An annual cost of $415 million — $860 million by 2045*

• Total net present value replacement cost of $11.2 — 19.6 billion based on 3% discounting over a 50-year time
horizon following the date of breaching

• Increase in costs for public power customers of $100 —230 per household per year (an 8 — 18% increase) by 2045

2. The biggest cost drivers for replacement resources are the need to replace the lost firm capacity
and the need to replace the lost zero -carbon energy

3. Replacement resources become more costly over time due to increasingly stringent clean energy
standards and electrification -driven load growth

4. Emerging technologies such as hydrogen, advanced nuclear, and carbon capture can limit the
cost of replacement resources to meet a zero emissions electric system, but the pace of their
commercialization is highly uncertain
• Replacing the dams in deep decarbonization scenarios without any emerging technologies requires impractical

levels of renewable additions at a very high cost ($42 -77 billion NPV cost)
' Replacement resource costs are calculated assuming project financing per E3's pro forma calculator, rather than assuming upfront congressional appropriation

Energy+Environmental Economics 20
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0 Energy Environmental Economics

Thank you

Questions, please contact:

Arne Olson, arne@ethree.com

Aaron Burdick, aaron.burdick@ethree.com
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Appendix A: Additional Modeling Results
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Significant carbon reductions are possible, but the cost of
reaching zero emissions depends on technologies available

2045 Incremental Cost, Relative to No Policy Scenario
(cents/kWh)

18

16 Scenario 2c: Deep Decarb.
(No New Combustion) (+14.81

14

12

•
Extreme cost increases driven by

meeting lien capacity needs without
new firm generation available

10

8 Scenario 2a: Deep Decarb.
Scenario 1: 100% Clean (Baseline Technologies)1+5.5]

6

4

2 No Policy

Reference

Scenario lb: 100% Clean Retail Sales
Baseline (binding CES target) [4-0.6 ]

- - - -

Retail Sales Baseline (+1.21
Coal retirements, clean energy

standard, and carbon pricing drive,
significant GHG reduction at,

minimal cost

- - — •'

.

Deep decarbonization scenario shows• higher costs due to winter peak capacity
needs + expensive hydrogen generation• Scenario 2b: Deep Decarb.

(Emerging Technologies) (+3.31
Emerging technologies reduce costs due

to low -cost small modular nuclear reactors•.

0% 20% 40% 60% 80% 100%

2045 Emissions Reduction vs. 1990 Levels

NOTES:
• 2020 average retail rates for OR and WA were 8-9 cenlsikWh: 1990 electric emissions were -33 MMT
• High electrification scenarios would avoid natural gas infrastructure costs, which would offset some of the electric peaking infrastructure cost increase
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Replacing the Lower Snake River Dams
Scenario 1: 100% Clean Retail Sales

+ Capacity replaced with 2.2 GW of dual fuel natural gas + hydrogen turbines and 0.5 GW wind

+ Wind and imports provide the most energy replacement, but gas plant is needed for meeting extreme weather peak load events
to avoid power shortages

+ 2045 GHG emissions increase —11% as not all LSR generation needs to be replaced to still meet 100% clean retail sales target

Additional Resources Built to Replace - SR Dams (2045)

2045 Capacity
(GW)

6

L SR ... and
Dam these

capacity is resources
removed... are built to

replace
them

Scenario 1.

100% Clean

Retail Sales

Energy. Environmental Economics

Additional Generation to Replace LSR Dams (2045)

2045 Generation
(Annual GVVh)

Additional Cost (2045)

2045 Annual Cost Increase
(5 million)

1.400

1.200

$1000

5900

Energy Efficiency

• Battery Storage

YUIllped Ilycl.o Storage

1.000
increaser( net 'Warts
,reloceo worts! tat

Om guy

Net Imports

• Hydro

SIM

5700

501/1
800

0 7 aGY, Efl .ry
Energy Efficiency $600

Wind tottaho.c/
600

Solar
5500

Wind lon•hore) Wind

• Myoq• 400 • Natural Gas
5400

NUC'tJr 51.1i

200
Hydrogen 5300

New Ina, Furl (Ca. • Hydrogen)
5200

5100

-200 s -

ISA Dams Scenario1.
100%Clean
Reba Sates

M= 121

•
Scenario 1:

100% Clean
Snail Sides

OcnIng Co•t• T5 use ancuo, nvoria)

• Energy Erncency

• Eneren, Sic r•oe

• Rtnewa EY Energy {me new tranernismonj

Dual Fuel GarMi Fixed Colts
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Replacing the Lower Snake River Dams
Scenario 1 b: 100% Clean Retail Sales (binding CES target)

+ Capacity replaced with 1.8 GW of dual fuel natural gas + hydrogen turbines, 1.3 GW solar, and 1.2 GW wind

+ Wind and solar provide the energy replacement, but gas plant is needed for meeting extreme weather peak load events to avoid
power shortages

Additional Resources Built tc Replace _SR Dams (2045) Additional Generation to Replace LSR Dams (2045) Additional Cost (2045)

2045 Capacity
(GW)

and

2045 Generation
(Annual GVVh)

2045 Annual Cost Increase
($ million)

6

LSR

...
them.

resources

1,400 51.200

Dam are built to Enet gy brtIciency t.200 Operating C.a., trawl Use ar,Wcit inpaind)

capacity is
removed...

replace
them • Battery Storage

1,000
Net Imports

$600

Kyr pest tryOro btorage • Hydro • Energy Ent or racy

0.5 GW Tdt3I CdPaCtly Solar 800 Energy Efficiency
S600

Wind ordeatra-e( Solar • Energy Sterroe

600 $600

G.+.1 Wind tonsnoret Wind
Firm Capacity . Hydro eon • Natural Gas $200

• Plane-wattle Enotgy onci new trononlotion)

Nuclear PAR

200
Hydrogen

0ma IF al Gl•WHa Fixed CP.%Hew C uti Fp. (Gas • Hydrogen)

$12001
.200

LSR Darns Scenario lb:
I00%Clean Retail Sales

(binding CES target)

Energy. Environmental Economics

LSE( Danis Scenario lb:
100% Clean Retail Sales

(binding CES tarsal)

Scenario lb:
100S6Clean Retail Sales

(binding CEO target)
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Replacing the Lower Snake River Dams
Scenario 2a: Deep Decarbonization (Baseline Technologies)

+ Scenario includes electric load increases for transportation and other sectors

+ In 2045, hydrogen generation is a key replacement resource and is assumed to be available, though not commercially available
today

+ This scenario would cost $860 million dollars per year in 2045, driven by high hydrogen fuel costs (-$40/MMbtu)

Additional Resources Built to Replace - SR Dams (2045)

2045 Capacity
(OW)

6

4

3

3.5 GW Totat Capacity

2.3 Gm
F,rrr

LSR ... and
Dam these

capacity is resources
removed.., are built to

replace
them

LSO Dams Sumatio 2.:
Deep Decarb.

Mauna* Technologies)

Energy+Environmental Economics

energy eleclency

eatterr Slerl90

• Pumped Hydro Storage

Solac

Wind 1000005e)

Wind 1000001.)

• HY007

Nucleic SIM

New 0081 Fuel (Cos • “yellogen)

Additional Generation to Replace LSR Dams (2045)

2045 Generation
(Annual GWh)

1.400

1,200

1,000

SOO

SOO

0.7 aGY,' Enclgy

(SR Dams

Net Imports

• Hydro

Energy Efficiency

Solar

Wind

• Natural Gas

Hydrogen

Hyds.09.

QC76:7117C730 0
moot :cro

carton needs
Scenario 2a:

Deep Decarb.
(Gaseene Technologies)

Additional Cost (2045)

2045 Annual Cost Increase
(5 mil Ion)

$1,000

$900

$500

$700

$600

ZOO

6400

$300

$200

00

= Ea
Hydrogen generJfion

POnAcantiy memo., duet costs

Scenario 2.:
Deep Decarb.

(baseline Technologies)

Opelaong Cams Ohms us• ander inverts)

• intro, tenciancy

•eneroy Slaw

•Renrivabl• Emmy end. nee tranenneson)

Dial fuel 06001 Pined Costa
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Replacing the Lower Snake River Dams
Scenario 2h: Deep Decarbonization (Emerging Technologies)

Additional Resources Built to Replace LSR Dams (2045)

2045 Capacity
(GW)

6

5

4

3

2

LSR
Dam

capacity is
removed...

LSR Darns

... and
these

resources
are built to

replace
them

Scenario 2b:
Deep Decarb.

(Emerging technologies)

Energy. Environmental Economics

Energy Efficiency

• Battery SloraDe

1 P1.11T11:.1 'errs Storage

Solar

Wind torroro - ri

Wind [ onshore)

• Hydro

Nuclear MIR

Now CJal Fuel (Gas • F•progen)

Additional Generation to Replace LSR Dams (2045) Additional Cost (2045)

2045
(Annual

..400

,J00

Generation
GVVh)

2045 Annual
($ million)

Sl000

$ew

Cost Increase

Net Imports 9001,000
• Hydro

800 Energy Efficiency
$700

Or Fnergy Solar $soo Copera1 C.1•11,...elUse Arv.or Impata,

600 Offshore Wind

Wind
000 Envy. E...ens,

S428M
400 SMR Nuclear

r Natural Gas

$aw • E no soe•

200 $300 • Item. LI* ne,Ji 1.1 new Ira Tn. PO..111

Hydrogen

Mick",
46-COnion

$200 DIo, F. G.Ivril Fixed Co.

IPSIeJ$0,1 to $100
- 200 'nee: :er0

0.958 canton ',cis
LSD Darns Scenario 2b:

Deep Deserts.
((merging Technologies)

cepnarin 2b•

Deep Derarh
(EMerging Technologies)
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Replacing the Lower Snake River Dams
Scenario 2c: Deep Decarbonization (No New Combustion)

Additional Resources Built to Replace LSR Dams (2045) Additional Generation to Replace LSR Dams (2045) Additional Cost (2045)

2045 Capacity ... and these
(GVV) resources are

built to replies*

2045
(Annual

1,400

Generation
GWh)

2045
($ mil
53,503

Annual Cost Increase
ton)

- S3 113 them
12 LSR 1,21:0

11 Dam
capacity is

Energy Efficiency
%NO

$3,000

Net Imports

10 removed... • Davao Storage • Hydro $2,500

9 . Pumped 'Swim Storage Energy Efficiency

8 3.5 GW Total Capacity Solar
0.1 aGN: Energy Solar

52,0D3
Opeang Cons Vuel We and. Irome.)

7 Wind forashorel
COO Offshore Wind • Enemy Anenney

6 2 3 GN Wind 'onshore)
Wind

51,500
SMR Nuclear • Emmy Amor

Ftrre Copocly • Hydro s Natural Gas
01,000 • Sonemblf Irwin law. renown/mown

4 Nuclear SfAR Hydrogen

3 New Dear fuel (eas • Hydrogen) Wind
DYN Era) OS tne R1.10 COON

1

yt•noral.on
$UNmere, sect 30 inert

zero caroor needs
toote: :urtoded

energy rot shown; 5 -

0 LSR Dams Scenario 1c: Scenario 2c:

ISR Dams Scenario 2‘. Deep Decarb. Deep Decarb.

Deep Decant.. (No Now Combustion) (No New Catabolic/Ill

(No New Combustion) • No).... the cost summary. a range deems vas devekporl for Ins scenario based on the actuated
transmission mobs for renewable oddities.

Energy+Environmental Economics

• 1
-1.1 end assumes 100% of nameplate. low end assumes 25% of nameplate laparox. marginal ELCC ol
renewable adationst

• Low not reresents a Muller ratio at renewable capaety to trammissicn capacity. recoorwing that rt.uch of
the addrborat energy added by 2045 would be curtailed due 0 oyereupply
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Replacing the Lower Snake River Dams
Capacity Across All Scenarios

Scenario 1 (100% Clean Retail Sales, 2024 LSR Dams breaching): similar to scenario 1, but with dual fuel natural gas + hydrogen
turbine replacement in 2025

Scenario 2b (Deep Decarbonization, Emerging Technologies): small modular nuclear reactors replace LSR capacity and energy,
instead of additional wind power

Scenario 2c (Deep Decarbonization, No New Combustion): very high replacement need as wind and solar alone struggle to replace
LSR dam firm capacity and zero-carbon energy output

Replacement
Portfolios
(GW)
16

14

12

10

a

6

4

2025 2035 2045

1
Limited load
growth, carbon
emissions
remain in 2045

High load
growth, carbon
emissions
eliminated by
2045...
sensitive to
emerging
technology
availability

16 16

14 14 Energy Efficiency

12 12 • Wind (onshore)

3.5 OW
LSR

... and
these 10 10

Solar

Dam total
capacity is
removed...

resources
a

are bulb to
replace 6
them

8

6

Nudear SMR

• Pumped Hydro Storage

• Battery Storage
4 4

New Dual ron > (Gas • Hydrogen)
2 2

0
LSR Dams Scenario 1:

100% Clean

Retail Sales

(2024 Breaching)
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Scenario 1: Scenario 2ae Scenario 2b: Scenario 2c:
100%Clean Deep Dealt. Deep Decarb. Deep Decads.
Betel Sales (Baseline (Emerging (No New

Technologies) Technologies) Combustion)

Scenario 1: Scenario 2a: Soenario lb: Scenario 2c:
100% Clean Deep Decarb. Deep Decarb. Deep Decarb.
Retail Sales (Baseline (Emerging (No New

Technologies) Technologies) Combustion)
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Appendix B: Additional Modeling Inputs
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RESOLVE optimizes investments to meet clean energy)&)
targets reliably

RESOLVE is an optimal capacity expansion model specifically designed to identify least-cost
plans to meet reliability needs and achieve compliance with regulatory and policy requirements

+ Linear optimization model
explicitly tailored to study
challenges to arise at high
penetrations of variable
renewables and energy storage

+ Optimization balances fixed
costs of new investments with
variable costs of system
operations, identifying aleast-costportfolio of resources to
meet needs across a long time
horizon

Energy+Environmental Economics

Operational module simulates houdy
system opera ails lot a sample of

representative days

Reliability module ensures podia°
can meet load durtng extreme

conditions using an ELCC approacn

--•••••••••
rannewl

I I I

jeast -cost olanCOoptimaes investments and operations to meet clean energy policy
targets, selecting from a diverse set of potential resources Including %incl. sear.

storage. DSM. and natural gas

300

250

50

0

Significagt investments in
tenewautes and itorage

needed to meet
California's 80%carbon

reduction goal
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21 22
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25
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•
2020 2025 2030 2040 2050

• Pumpcd Storage

• Battery Storage
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• Wind

• Geothermal

• Biomass

• Hydro
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Load growth and carbon emissions in two clean energy
scenarios modeled

Increases in Electricity Use and Declines in Carbon Emissions

Annual Enera(GW11)

250

200

150

100

50

0
Today
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+ -30%

Peak Demand PAM
70

60

SO

40

30

20

10

+ -70%

2045 Today 2045

• 100% Clean Retail Sales • Deep Decarbonization

Lead based on 2021 NWPCC Power Plan. shown as retail sales (after assumed growth in customer PV and energy efficiency)

Carbon Emissions (MMT CO2)
35

30

25

20

15

10

5

65-85%
reduction

1

100%
reduction

• 1

1990 2045
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Resource Adequacy Resource Options

+ RESOLVE resource adequacy constraint requires capacity to meet peak demand + a 15% planning reserve margin
• Planning reserve margin (PRM) constraint is "installed capacity" (ICAP) based for firm resources, peaking capacity for hydro, ELCC for other non-firm resources

+ The nature of the Northwest reliability risk limits the ability of battery storage to provide reliable capacity contributions
• Storage and hydro show "antagonistic" interactions, which limit energy storage reliability value in "energy- limited" conditions where energy storage resources are

unable to charge (with low hydro and renewable output) and run out of discharge (during extended energy shortfall events)

Key Drivers of Future Pacific Northwest Reliability Events

20

60

so

40

30

20

0 High Load

2

[0= 1
Low renewable production

devite > 103 OW of
Installec capacity

1-in -50. peak load year
&ghost on record

low hydro year
ammr on in.&

1.0111.0.110

Derndn0 “CSOOrie

Storage

.,/arlabre Generation

GenerMon

0 Drought Hydro Year

Sample nook in 2050 ma 1005 CHO reduoacm eoarado. horn E3 R..../MAdepArtcy ,n the Peak Noilinvost. 2010.
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Resource

Hydro

RA Capacity Contributions
65%. based on sustained winter peak rig
capacity 1 crtlical water year conditions (per
BPARNUCC)... WRAP method is still evolving

Battery storage Sharply dediring ELM'

Pumped storage amply dedlriv &OM*

Solar Declining ELCCs

Wind Declining ELCCs

Demand Response Declining ELCCs

Energy Efficiency Limited potential vs. cost

Small Hydro Limited potential

Geothermal Limited potential

Natural gas to 12 retrofits Clean firm. but not fully commercialized

New dual fuel natural gas . H2 plants Clean firm. but not fully commercialized

New 112 only plants Clean firm but not fully commerczed

Gas vet 90 -100% carbon capture . storage Clean finn. but not fully commercialized

Nuclear Small Modular Reactors Clean fem. but not fully commercialized

• E3 performed a sensittylly with battery FLCCs that do not decline so sharply. This sensiwity did change the LSR dam replacement removes and costs. 33
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New Resource Options
Renewables
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Executive Summary

E3 was contracted by the Bonneville Power Administration to conduct an independent study of the value
of the lower Snake River dams ("LSR dams") to the Northwest power system. The darns provide

approximately 3,500 megawatts ("MW") of total capacity' and approximately 2,300 MW of firm peaking
capability' to support regional reliability. They also generate approximately 900 average MW ofzero-carbonenergy each year3, provide essential grid services such as operating reserves and voltage support,

and operational flexibility to support renewable integration. If the dams are breached, these power

services will need to be replaced to ensure the Northwest power system can continue to provide reliable
electricity service. Replacing the dams is complicated by the clean energy policies adopted either
statutorily or voluntarily by jurisdictions and utilities throughout the region, which will necessitate a

transformation of the power system over time toward non-emitting resources even as electricity demand

grows substantially due to electrification of the transportation and building sectors.

This study uses E3's Northwest RESOLVE model to study optimal capacity expansion scenarios with and
without the lower Snake River dams, to determine the replacement resources and cost impacts to replace

the dams' power output. RESOLVE is an optimal capacity expansion and dispatch model that determines
a least-cost set of investment and operational strategies to enable the "Core Northwest" region —

consisting of Washington, Oregon, Northern Idaho, and Western Montana —to achieve its long -term clean
energy policy goals at least-cost, while ensuring resource adequacy and operational reliability. RESOLVE

has been used in several prior studies of electricity sector decarbonization in the Pacific Northwest4. Using

RESOLVE allows for a dynamic optimization that considers replacement resource needs in the context of
long-term system load and policy drivers, not just the near -term resource mix and needs of the system
today. The dams are assumed to be breached in 2032, except for one sensitivity that considered 2024
breaching.

1 Hydro traditionally operates above nameplate and closer to overload capacity (
-15% above nameplate) and FERC uses these

peak generation values in hydro licensing. The "total capacity" refers to the overload capacity, not the nameplate capacity.
Historical peak generation was 3,431 MW.

2 LSR dam firm capacity contributions are estimated using the PNUCC regional hydropower 65% capacity value, which was
validated by looking at LSR Dam wintertime power and reserve provision during low hydro conditions. Additionally, E3

considered estimates on the impact of a lower firm capacity value in the results chapter_
3 The data for the LSR dams was adjusted to reflect the Preferred Alternative operations defined in the Columbia River Systems

Operation Environmental Impact Statement (CRSO EIS). E3's RESOLVE model uses 2001, 2005, and 2011 hydro years, which
resulted in —700 average MW of lower Snake River dams generation, making it a conservative estimate of the dams'GHG-freeenergy value.

Pacific Northwest Low Carbon Scenario Analysis, December 2017, https://www.ethree.com/proiects/studv - policies -

decarbonize- electric - sector- northwest -public -generating-vool - 2017 -presentt Pacific Northwest Zero-Emitting Resources
Study, January 2020, httpsliwww.ethree.comje3 -examines-role- of- nuclear -power xi a deeply - decarbonized -pacific -

northwest]

EPA Lower Snake River Darns Power Replacement study 1
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Executive Summary

This study's scenario design focuses on

three key variables — clean energy

policy, load growth, and emerging

technology availability —that impact the

cost to replace the dams. The scenarios

and key assumptions are show in Table

1.

Even with the dams in place, the

region's clean energy goals and

potential electrification load growth
drive a significant need for new

resources. In all scenarios, significant

Table 1. Scenario Design
Scenario

1 100% Oean
Retail Sales

Clean Energy
Policy
100% retail sales
(65-85% carbon
reduction)

Load Growth Technology
Availability

fr. Power Baseline (incl.

Plan Baseline natural gas /
hydrogen dual fuel
plants)

2a Deep
Decarbonization
(Baseline Tech.)

100% carbon

reduction
High Baseline

Electrification

2b Deep
Decarbonization
(Emerging Tech.)

100% carbon

reduction
High Baseline + offshore
Electrification wind, gas w/ CCS,

nuclear SMR

2c Deep
Decarbonization
(No New
Combustion)

100% carbon
reduction

High Baseline (excluding
Electrification natural gas!

hydrogen dual fuel

plants

energy efficiency and customer solar is

embedded into the load forecast, based on the NWPCC's 8th Power Plan. Additionally, 6 gigawatts ("GW"

or 6,000 MW) of coal capacity is retired by 2030, while increasing carbon prices incent further clean energy

resource additions. In Scenario 1, the regional power system is required to meet a goal of generating
enough clean energy to provide 100% of retail electricity sales, on an average basis over a calendar year.

This requires an additional 5.5 -7 GW of solar and 4.6-6 GW of wind by 2045 to achieve the clean energy

goal; 0.6 GW of battery storage, 2 GW of demand response, and 9 GW of dual fuel natural gas + hydrogen

combustion plants are also added to meet the region's resource adequacy needs.'

Though all scenarios require more "firm" resources — resources that can start when needed and operate
for as long as needed — to meet peak loads, these resources are in higher demand in Scenario 2, in which

all greenhouse gas emissions are eliminated from the regional power system by 2045. This scenario also

assumes that electrification results in much higher electric loads, particularly in wintertime due to
electrification of natural gas space heating in buildings. The baseline scenario (2a) selects additional wind,

solar, and geothermal to meet clean energy needs as well as demand response, some battery storage,

and 27 GW natural gas and hydrogen dual fuel combustion plants to meet reliability needs. An alternative

"emerging technology" scenario selects 17 GW of advanced nuclear technology (small modular reactors

or "SMRs") by 2045, in place of the firm capacity provided by natural gas generators while reducing the

required quantities of wind, solar and batteries that are needed. The "no new combustion" scenario does
not allow clean firm technologies such as hydrogen combustion turbines, gas generation with carbon

capture and sequestration (CCS) or SMRs. As a result, it requires impractically high levels of additional
onshore wind, offshore wind, and battery storage to meet firm capacity and carbon reduction needs,
quadrupling the total installed MW of the Northwest grid by 2045.

s E3 ran two versions of scenario 1. In scenario 1, the high carbon price assumed drives the region higher than the 100% CES

target, making it a non- binding constraint in the model. In scenario lb, the 100% CES target is binding in 2045, causing the
need to fully replace the GHG•free energy output of the LSR dams. The values shown here represent the range of additions
across both scenarios.

EPA Lower Snake River Darns Power Replacement Stud'', 2
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Executive Summary

Figure 1. Northwest Installed Capacity Mix in Scenarios with the Lower Snake River Dams
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When the power services provided by the dams are removed from the regional power system, RESOLVE

selects an optimal, i.e., least-cost portfolio of replacement resources that meets the Northwest's clean
energy and system reliability needs. These replacement resources require a large investment and come

at a substantial cost that increase over time as the region's clean energy goals become more stringent. In

the latter years, the replacement costs are highly dependent on scenario -specific assumptions about the

availability of emerging technologies. RESOLVE primarily replaces the carbon-free energy from the dams
with additional wind and solar power and the firm capacity with dual fuel natural gas and hydrogen
combustion plants. Small amounts of additional energy efficiency and battery storage are also selected in
some scenarios. By 2045, the dual fuel plants added burn additional hydrogen on low wind days to replace

the carbon -free energy provided by the dams. Scenario 2b selects additional nuclear SMRs in lieu of some

of the wind and gas resources. Scenario 2c disallows the new combustion plants, even those that would

burn green hydrogen, and other emerging technologies, requiring a very large buildout of wind and solar

power to replace both the firm capacity and the carbon-free energy of the dams.

The long-term emissions impact of removing the generation of the lower Snake River dams will depend
on the implementation of the Oregon and Washington electric clean energy policies. Both a 100% clean

retail sales and a zero-carbon emissions target require replacement of most or all of the LSR dams' GHG-

free energy. However, without additional earlier carbon-free resource investments beyond those

modeled in this study to meet clean energy policy trajectories, carbon emissions may increase initially
when the dams are breached, before declining by 2045 as the carbon policy becomes more stringent.

8PA Lower Snake River Dams Power Replacement Study 3
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Exeutive Summary

Table 2. Summary of LSR Dams Replacement Resources and Cost Impacts (costs in the table
below and throughout this report are shown in real 2022 dollars)

Scenario

Replacement Resources NPV
Selected, Cumulative by 2045 Replacement

(OW) Costs'

Annual Replacement Costs'
Public Power
Rate Impact'

2025 2035 2045 2045

Scenario 1: 100%
Clean Retail Sales 40.5 GW

$12.4
Billion

$434 $478
million/yr million/yr

0.8 olt/kWh
(+9961

Scenario 1: 100%
Clean Retail Sales
(2024 dam
removal)

+ 2.1 GW

+ 0.5 GW

$12.8
Billion

$495
million/yr

$466 $509
million/yr million/yr

0.8 (I/kWh
(+9%)

Scenario lb: 100%
Clean Retail Sales
(binding CES wet)

Scenario 2a: Deep
Decarbonization
(Baseline
Technologies)

+ 1.8 GW
+ 1.3 GW

+ 1.2 GVV .

+ 2.0 OW
+ 0.3 GW li•ion battery
• 0.4 OW
4- 0.05 GW
+ 1,2 TWh

$12.0
Billion

$19.6
Billion

$445 $473 0.8 /kWh
million/yr million/yr [+996)

$496 $860 1.5 it/kWh
million/yr million/yr (+18%)

Scenario 2b: Deep
Decarbonization + 1.5 GW
(Emerging + 0.7 OW nuclear SMR

Technologies)

$11.2
Billion

$415 $428
million/yr million/yr

0.7 it/kWh
(+8%)

Scenario 2c: Deep
Decarbonization + 10.6 GW
(No Neer 1.4 GW
Combustion)

KEY FINDINGS:

$42 - 77
billion'

$ 1,045 - $1,711 - 2.9 - 5.5

1,953 3,199 C/kWh
million/yr million/yr (4. 34 - 65%)

+ Replacing the four lower Snake River dams while meeting clean energy goals and system
reliability is possible but comes at a substantial cost, even assuming emerging technologies are

available:
• Requires 2,300 - 4,300 MW of replacement resources
• An annual cost of $415 million - $860 million by 2045
• Total net present value cost of $11.2 -19.6 billion based on 3% discounting over a 50 -year time

horizon following the date of breaching
• Increase in costs for public power customers of $100 - 230 per household per year (an 8 - 18%

increase) by 2045

6 These NPV values are calculated assuming a 3% discount rate to represent the public power cost of capital, discounting 50 -

year of costs starting from the year of breaching (either 2032 or 2024).
7 Replacement resource costs are calculated assuming project financing per E3's pro forma calculator, rather than assuming

upfront congressional appropriation.
8 This assumes that the annual replacement costs will be borne by BPA's Tier I public power customers. Percentage changes are

shown relative to today's average OR + WA retail rate of -8.5 Vkwh.
9A range of costs was developed for this scenario based on the assumed transmission needs for renewable additions. High end

assumes 100% of nameplate, low end assumes 25% of nameplate (approx. marginal ELCC of renewable additions). Low end
represents a higher ratio of renewable capacity to transmission capacity, recognizing that much of the additional energy
added by 2045 would be curtailed due to over-supply.

BPA Lower Snake River Dams Power Replacement Study 4
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Exe_u!ive Summary

+ The biggest cost drivers for replacement resources are the need to replace the lost firm capacity

for regional resource adequacy and the need to replace the lost zero-carbon energy

+ Replacement becomes more costly over time due to increasingly stringent clean energy

standards and electrification -driven load growth

+ Emerging technologies such as hydrogen, advanced nuclear, and carbon capture can limit the
cost of replacement resources to meet a zero emissions electric system, but the pace of their

commercialization is highly uncertain

• In economy-wide deep decarbonization scenarios, replacement without any emerging
technologies requires very large renewable resource additions at a very high cost (12
GW of wind and solar at $42 —77 billion NPV cost)

IPA Lower Snake River Darns Power Replacement Study 5
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Background

Background

E3 was contracted by the Bonneville Power Administration to conduct an independent study of the value

of the lower Snake River dams ("LSR dams") to the Northwest power system. The dams provide

approximately 3,500 megawatts ("MW") of total capacity° and approximately 2,300 MW of firm peaking

capabilityll to support regional reliability. They also generate approximately 900 average MW of zero-carbon energy each year,provide essential grid services such as operating reserves and voltage support,

and operational flexibility to support renewable integration. Figure 2 shows the power services that are
the focus of this study and those that are out of scope.

Figure 2. Power Services Consideredfor Replacement in this Study
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• ihrsiro traditionaly operates above nameplate and closer to overload capacity (- 15% above nameplate) and FERC uses these peak genet ation values in

hydro licensing. Historical peak generation WAS 3,411 MW.

• • Firm capacity assumed in this study is consistent with the -55% Northwest hydro capacity value assumed by PNUCC ithe Pacific Northwest Utilities

Conference Convninee).

••• Average OW means that on average across an average yew the plum generated at OU (SW, though its hooray output may be above or below that

amount The data for the LSR dams was adjusted to reflect the Preferred Alternative operations defined in the Columbia River Systems Operation

Environmental Impact Statement ('CO EIV). ES% RESOLVE model uses 2001,2000. and 2011 hydro aears, which resulted in -700 average MW of kiwer

Snake RArer dams generation, making it a conservative estimate of the darns' 614G- free energy value.

If the dams are breached, these power services will need to be replaced to ensure the Northwest power
system can continue to provide reliable electricity service. Replacing the dams is complicated by the clean

energy policies adopted either statutorily or voluntarily by jurisdictions and utilities throughout the region,

10 Hydro traditionally operates above nameplate and closer to overload capacity (
-15% above nameplate) and FERC uses these

peak generation values in hydro licensing. The "total capacity" refers to the overload capacity, not the nameplate capacity.
Historical peak generation was 3,431 MW.

11 LSR dam firm capacity contributions are estimated using the PNUCC regional hydropower 65% capacity value, which was
validated by looking at LSR Dam wintertime power and reserve provision during low hydro conditions. Additionally, E3

considered estimates on the impact of a lower firm capacity value in the results chapter.
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which will necessitate a transformation of the power system over time toward non-emitting resources
even as electricity demand grows substantially due to electrification of the transportation and building
sectors.

This study uses E3's Northwest RESOLVE model to study optimal capacity expansion scenarios with and
without the lower Snake River darns, to determine the replacement resources and cost impacts to replace
the dams' power output. RESOLVE is an optimal capacity expansion and dispatch model that determines

a least-cost set of investment and operational strategies to enable the "Core Northwest" region —

consisting of Washington, Oregon, Northern Idaho and Western Montana — to achieve its long-term clean

energy policy goals at least-cost, while ensuring resource adequacy and operational reliability. RESOLVE

has been used in several prior studies of electricity sector decarbonization in the Pacific Northwest'.
Using RESOLVE allows for a dynamic optimization that considers replacement resource needs in the

context of long-term system load and policy drivers, not just the near-term resource mix and needs of the

system today. The dams are assumed to be breached in 2032, except for one sensitivity that considered
2024 breaching."

Key Study Questions:

-
4
- What additional resources would be needed to replace the power services provided by the LSR Dams

through 2045?

+ What is the net cost to BPA ratepayers?

• How do costs and resource needs change under different types of clean energy futures?

-4- How much does replacing the dams rely on emerging, not-yet-commercialized technologies?

This study builds off previous LSR dams replacement analysis by using a least-cost optimization -based

modeling framework to replace the dams' power services. This optimization ensures that the region meets
its aggressive clean energy policy goals, including both decarbonization of electricity as well as high

electrification load growth consistent with economy-wide decarbonization goals set by Oregon and

Washington.

The other key component of the optimization is maintaining resource adequacy for the region to ensure
a reliable electricity supplyto existing and any newly electrified loads. This is done using a planning reserve

margin constraint and counting non- firm resources like solar, wind, battery storage, pumped hydro
storage, and demand response at their effective load carrying capability ("ELCC"), based on E3's prior
detailed loss of load probability modeling of the Northwest region.'

12 Pacific Northwest Low Carbon Scenario Analysis, December 2017, https://www.ethree.com/projectsistudy -policies-

decarbonize- electric - sector- northwest - public-generating- rool - 2017-presenti Pacific Northwest Zero- Emitting Resources
Study, January 2020, https://www.ethree.com/e3 -examines-role - of-nuc lear - power-in -a-deeply - decarbonized -pacific -

northwest/
11 The study examines LSRD breaching in 10 years (2032) and in 2 years (2024), based on with the approach used in the CRSO

EIS.

" Resource Adequacy in the Pacific Northwest, March 2019, https://www.ethree.corniwp -

contentluploads/2019/03/E3_Resource_Adequacy_in_the_Pacific - Northwest_March_2019.pdi
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This modeling framework ensures that when the (SR dams are removed from the Northwest power
system, a least-cost replacement mix of new investments and operational changes is found. Through the

constraints of the optimization, this least -cost replacement mix meets the same clean energy policy and

level of reliability as a system with the LSR dams still intact. This dynamic approach considers replacement

resource needs in the context of the evolving long-term system load and policy drivers, not just the near-

term resource mix and needs of the system today. It recognizes that significant levels of new renewable

energy and other resources are already needed to meet long-term regional needs, ensuring that the
replacement resource mix selected is incremental to the long-term buildout, not just an interim solution
before clean energy policies reach their apex in the 2040s.
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Scenario Design

Scenario Design

Regional Policy Landscape

To properly understand the resources needed to replace the power services of the lower Snake River

dams, it is critical to consider the regional policy landscape of the Pacific Northwest. In the last few years,

the states of Oregon and Washington have adopted some of the most aggressive clean energy policies in

the nation. While the Pacific Northwest was already a leader in renewable energy production due to its
abundant hydropower resource, these aggressive policies will require key changes to the region. First,
coal power must be phased out in the Northwest during this decade and, at least in Washington, carbon

will be priced via a market-based cap-and -trade mechanism's. Second, additional zero -carbon generation

must be added to replace that coal power and to displace remaining emissions from natural gas resources

whose firm capacity may still be needed by the region, but which will operate less over time as electric

carbon emissions are reduced. Ultimately, to reach a zero -carbon system, those natural gas plants must
retire, be converted to zero -carbon fuels (such as green hydrogen), or their emissions be offset in some

other manner. Third, economy -wide carbon reduction goals will drive the transformation of the

Northwest transportation, building, and industrial sectors, with the general expectation of significant
electric load growth in annual energy and peak demand. Key policies in the Northwest and California are

summarized in Table 3.

Table 3. Policy landscape in Washington, Oregon, and California

OR

CA

RPS or Clean
Energy Standard? Coal Prohibition? Cap and Trade? New Gas?

Economy -Wide
Carbon Reduction?

Carbon neutral by
2030. 100% carbon
free electric ty by

2045

Eliminate by 2025

Cap-and - invest
program established

in 2021.
SCC in utility

planning

95% GHG emission
reduction below 1990

levels and achieve
net zero emissions by

2050

50% RPS by 2040.
100% GI-IG emission
reduction by 2040,

relative to 2010 levels

Eliminate by 2030

Climate Protection
Plan adopted by DEQ
in 2021 (power sector

not included)

60% RPS by 2030,
100% clean energy

by 2045

Coal-fired electricity
generation already

phased out

HB 2021 bans
expansion or

construction of power
plants that aim fossil

fuels

CPUC IRP did not
allow in recent

procurement order

90% GHG emission
redJction from fossil
fuel usage relative to

2022 baseline

40% GHG emission
reduction below 1990

levels by 2030 and
80% by 2050

15 For simplicity, this study assumes a uniform carbon price across the Core Northwest region beginning in 2023.
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Maintaining Resource Adequacy in Low-carbon Grids

Like other regions pursuing aggressive climate policies, the Northwest faces a key decarbonization

challenge: how to maintain a reliable electricity supply, while simultaneously increasing electric loads
and retiring the firm, but emitting, capacity that currently supports regional reliability. In 2019, E3 used

its RECAP loss of load probability model to study how decarbonizing the electricity supply impacts

regional reliability.' This study found that clean energy resources such as solar, wind, batteries, and

demand response can each provide a certain amount of reliable capacity and that combinations of them
can provide even more by capturing "diversity benefits" (such as solar shifting the reliability risk into
evening hours when wind output is higher). However, these resources also have limits to the amount of

reliable capacity they can provide, and their contributions decline as more of them are added (the

decline in capacity contributions of these resources is known as "saturation effects"). Figure 3 shows a

graph from E3's 2019 study that illustrates the key drivers of reliability in a decarbonized grid: high load,

low renewables, and low hydro conditions. Unlike a summer peaking capacity constrained system like
the desert southwest, these conditions make it particularly challenging for battery storage to replace the
Northwest's firm capacity resources, since batteries are unable to charge during energy constrained

periods of low renewable energy and low hydro availability. The study concluded therefore that

additional firm generating capacity may be needed, even in scenarios that add significant amounts of

non-firm solar, wind, batteries, and demand response. The resource adequacy modeling approach is

described further in the section Resource Adequacy Needs and Resource Contributions.

Figure 3. Key Drivers of Pacific Northwest Reliability Events in a Decarbonized Grid
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16 E3, 2019. Resource Adequacy in the Pacific Northwest. https://www.ethree.com/wp -

contentiuploads/2019/03/E3 Resource Adequacy in the Pacific - Northwest March 2019.pdf
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Since the 2019 study, "emerging" technologies are increasingly seen as potentially viable options to
reduce all of the carbon emissions in the Northwest. "Clean firm" resources like green hydrogen, gas

with carbon capture and storage, and nuclear small modular reactors provide the firm capacity

necessary to backup renewable resources and can provide the zero-carbon energy needed on low

renewable days to operate a zero-carbon grid. While their costs and commercialization trajectories
remain uncertain, this LSR dams replacement study considers various scenarios of their availability.

Table 4. Summary of Resource Adequacy Capacity Contributions of LSR Dam Replacement
Resource Options

Replacement Resource Option RA Capacity Contributions

battery storage

Pumped storage c.

Solar Declining ELCCs

Wind Declining ELCCs

Demand Response
I

Declining ELCCs

Energy Efficiency Limited potential vs. cost

Small Hydro
I

Limited potential

Geothermal Limited potential

Natural gas to H2 retrofits Clean firm, but not fully commercialized

New dual fuel natural gas + H2 plants Clean firm, but not fully commercialized

New H2 only plants Clean firm, but not fully commercialized

Gas w/ 90-100% carbon capture + storage Clean firm, but not fully commercialized

Nuclear Small Modular Reactors
I

Clean firm, but not fully commercialized

Scenarios Modeled

This study focuses on three key variables (clean energy policy, load growth, and emerging technology
availability) that impact the cost to replace the dams.

Clean Energy Policy

Clean energy policy for the electric sector is modeled at either 100% clean retail sales or zero -carbon by

2045. A 100% clean retail sales policy requires serving 100% of electricity sold on an annual basis to be

met by clean energy resources. This allows generation not used to serve retail sales (i.e., transmission and

distribution losses) to be met by emitting resources. It also allows emitting generation or unspecified

17E3 performed a sensitivity with battery ELCCs that do not decline so sharply. This sensitivity shows minor changes in the LSR

dam replacement resources, but little to no change in the replacement costs.
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imports in one hour to be offset by exported generation in another hour of the year. In the baseline load

scenario, reaching 100% clean retail sales by 2045 results in —65-85% carbon reduction compared to 1990

levels. The zero-carbon scenario ensures that all electricity generated in the Northwest or imported from

other regions emits no carbon emissions in every hour of the year.

Load Growth

With aggressive clean energy policies, load growth determines the amount of new zero-emitting
resources that must be added to the Northwest power system. A baseline load growth scenario is modeled,

based on the forecast in the NWPCC 8th Power Plan. A second high electrification scenario is developed
based on the high electrification case in the Washington State Energy Strategy.' Based on E3's analysis

of the electrification of transportation, buildings, and industry in that study, this scenario results in an

additional annual energy demand increase of 28% by 2045 (above the baseline scenario) and an additional

winter peak demand increase of 68%. The peak demand increase is high due to the electrification of space

heating end uses, which requires replacing the significant quantities of energy provided by the natural gas

system during extreme wintertime cold weather events with electricity.

Technology Availability

It is expected that the availability of emerging technologies may be critically important for replacing the
LSR dam power services while reaching a deeply decarbonized grid. All scenarios include "mature
technologies" such as solar, wind, battery storage, pumped hydro storage, demand response, energy

efficiency, small hydro, and geothermal. Three scenarios of emerging technology availability are

developed as follows:

A. Baseline technologies: mature technologies and dual fuel natural gas + hydrogen combustion

plants

B. Emerging technologies: mature technologies, dual fuel natural gas + hydrogen combustion

plants, small modular nuclear reactors, natural gas with carbon capture and storage, and floating

offshore wind
C. No new combustion (limited technologies): mature technologies and floating offshore wind

All scenarios assume that the existing natural gas capacity fleet can convert to green hydrogen, i.e.,
hydrogen produced using zero-carbon electricity. However, new firm resources are needed in all scenarios

to replace retiring resources and meet growing electric loads.

Table 5 shows a summary of the four scenarios that are the primary focus of this study.

la See Washington State's 2021 State Energy Strategy, httpsliwww.commerce.wa.zovjgrowing- the - eccnomylenergy/2021-

state - energy - strategy/
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Table 5. Scenario Design

Scenario Clean Energy

Policy
Load Growth Technology

Availability
1100% Clean
Retail Sales

100% retail sales
(65-85% carbon
reduction)

8", Power

Plan Baseline

Baseline (incl.
natural gas/
hydrogen dual fuel
plants)

2a Deep
Decarbonization
(Baseline Tech.)

100% carbon
reduction

High
Electrification

Baseline

2b Deep
Decarbonization
(Emerging Tech.)

100% carbon

reduction
High
Electrification

Baseline + offshore
wind, gas w/ CCS,

nuclear SNIR

2c Deep

Decarbonization
(No New
Combustion)

100% carbon
reduction

High

Electrification
Baseline (excluding

natural gas /
hydrogen dual fuel
plants)

The following additional sensitivities were considered:

• Scenario 1: 100% Clean Retail Sales (2024 dam removal): same as scenario 1, but with 2024 LSR

Dams breaching instead of 2032.

• Scenario lb 100% Clean Retail Sales (Binding CES Target): E3 ran two versions of scenario 1. In

scenario 1, the high carbon price assumed drives the region higher than the 100% CES target,
making it a non-binding constraint in the model. In scenario lb, no carbon price was assumed

and the 100% CES target is binding in 2045, causing the need to fully replace the GHG-free

energy output of the LSR dams.

• High Storage ELCC Sensitivity: sensitivities were run on both Scenarios 1 and 2a to test whether
a higher Northwest storage ELCC would change the marginal resources and replacement costs

for the LSR dams.
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Modeling Approach

RESOLVE Model

E3's Renewable Energy Solutions Model (RESOLVE) is used to perform a portfolio optimization of
Northwest system's electric generating resource needs between 2025 and 2045. RESOLVE is an optimal
capacity expansion and dispatch model that uses linear programming to identify optimal long-term
generation and transmission investments in an electric system, subject to reliability, operational, and

policy constraints. Designed specifically to address the capacity expansion questions for systems seeking
to integrate large quantities of variable energy resources, RESOLVE layers capacity expansion logic on
top of a production cost model to determine the least -cost investment plan, accounting for both the up -

front capital costs of new resources and the variable costs to operate the grid reliably over time. In an

environment in which most new investments in the electric system have fixed costs significantly larger

than their variable operating costs, this type of model provides a strong foundation to identify potential
investment benefits associated with alternative scenarios.

The three primary drivers of optimized resource portfolios include:

+ Reliability: all portfolios ensure system meets resource adequacy requirements. In this case, the

target reliability need is to meet 1 -in-2 system peak plus additional 15% of planning reserve
margin (PRM) requirement.

+ Clean Energy Standard ("CES") and/or carbon reduction targets: all portfolios meet the clean

energy standard and/or a carbon - reduction trajectory
+ Least cost: the model's optimization develops a portfolio that minimizes costs

Figure 4 illustrates the use of RESOLVE's operational module, which tracks hourly system operations
including cost and greenhouse gas emissions across a representative set of days, and RESOLVE's

reliability module, that uses exogenously calculated input parameters to characterize system reliability

of candidate portfolios using effective load carrying capability (ELCC) for solar and wind resources.
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Figure 4. Schematic Representation of the RESOLVE Model Functionality
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RESOLVE develops least-cost portfolios using key inputs and assumptions including loads, existing

resources, new resource options, retirement or repowering resource options, resource costs, resource

operating characteristics including resource adequacy contributions, a zonal transmission transfer
topology, and new resource transmission costs.

Northwest RESOLVE Model

The Northwest RESOLVE model was developed in 2017 for E3's Pacific Northwest Low Carbon Scenario
Analysis study.19 It uses a zonal transmission topology to simulate flows among the various regions in the

Western Interconnection. In this study, RESOLVE is designed to include six zones: the Core Northwest
region and five external areas that represent the loads and resources of utilities throughout the rest of
the Western Interconnection (see Figure 5). This study focuses on the Core Northwest region as the
"Primary Zone"—the zone for which RESOLVE makes resource investment decisions. This zone covers

Washington, Oregon, Northern Idaho and Western Montana. The remaining balancing authorities outside

of the Core Northwest are grouped into five additional zones: (1) Other Northwest, (2) California,

(3) Southwest, (4) Nevada and (5) Rockies. For these zones, investments are not optimized; rather, the
trajectory of new builds is established based on regional capacity needs to meet PRM targets, as well as

renewable needs to comply with existing RPS and GHG policies in their respective regions, and held

19 Pacific Northwest Low Carbon Scenario Analysis. Achieving Least-Cost Carbon Emissions Reductions in the Electricity Sector,
2017. https://www.ethree.com/wp -con!ent/uploads/2018/01/E3 PGP GHGReductionStJdy 2017 -12 - 15 FINAL.pdf
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constant across all scenarios. E3's WECC-wide resource mix incorporates aggressive climate policy across
the interconnection, as described in section Baseline resources.

Figure 5. RESOLVE Northwest zonal representation

The Northwest RESOLVE model simulates the operations of the WECC system for 41 independent days
sampled from the historical meteorological record of the period 2007-2009. An optimization algorithm is

used to select the 41 days and identify the weight for each day such that distributions of load, net load,
wind, and solar generation match long-run distributions. Daily hydro conditions are sampled separately
from dry (2001), average (2005), and wet (2011) hydro years to provide a complete distribution of
potential hydro conditions. This allows RESOLVE to approximate annual operating costs and dynamics

while limiting detailed operational simulations of grid operations to 41 days.

LSR Dams Modeling Approach

The LSR dams' capacity and operation are characterized with several input parameters that are presented

in Section Hydro parameters. The approach taken in this analysis is to model LSR dams as an in/out
resource to determine the dams' replacement costs and replacement portfolio. In other words, "in"
scenarios include LSR dams in the existing resource portfolio of Core Northwest throughout the entire
modeling period (i.e., 2025 -2045); whereas "out" scenarios exclude LSR dams with preset retirement
dates of 2032. An earlier retirement of LSR dams, 2024, is considered in a sensitivity case. The difference

between the costs and resource portfolios for in and out cases reveals the value of LSR dams, as shown in

Figure 6. Total NPV costs of resources replacing LSR dams are estimated in the year of breaching the
dams.'° NPV replacement costs are calculating using a 3% discount rate to represent the public power
cost of capital.

20 I.e. when the dams are removed in 2032, future costs after 2032 are discounted to the year 2032 to calculate the NPV

replacement costs.
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Figure 6. Modeling Approach to Calculate the BR Dams Replacement Resources and Costs

With the lower Snake River dams, optimize long -term resource needs and
operations for the Pacific Northwest

• Produces necessary resource additions and total system costs and emissons

Remove the lower Snake River dam generating capacity, then re- optimize
long -term resource needs and operations for the Pacific Northwest

• Produces a Second set of resource additons and total system costs and emssions

• All scenarios beach the darns in 2032, except for one scenario in 2024

Calculate additional resources and investment + operational costs required
to replace the dams

• Calculated as the difference between steps 1 and 2 above

This modeling approach inherently considers the benefits of avoiding the LSR dams ongoing fixed and

variable costs. The costs associated with breaching the LSR dams themselves are not included in this study.

Other power services (i.e., transmission grid reliability services provided by the dams) are also not
included but are summarized qualitatively in the Appendix.

Key Input Assumptions

Load forecast

Base load forecast is from NWPCC 2021 Plan and is adjusted to E3's boundary of Core Northwest which
roughly represents 87.5% of load of the Northwest system in the NWPCC 2021 Plan. Additionally, a high

electrification scenario is modeled which takes Washington's State Energy Strategy high electrification

load, scaled up and benchmarked to the Core Northwest region. The baseline high electrification load

trajectories are displayed in Figure 7. It is notable that in the high electrification scenario, electric energy

demand grows by about 28% by 2045 across all sectors, most noticeably in the commercial building and

transportation sectors, to meet net-zero emissions by 2050. In the commercial and residential space
heating sectors, electrification indicates a switch to high electric resistance and heat pump adoption,
which will significantly impact load profiles and ultimately peak load. Hourly loads are modeled in

RESOLVE by scaling normalized hourly shapes with annual energy forecasts. The normalized shapes are

adopted from E3's 2017 study Pacific Northwest Low Carbon Scenario Analysis.2'

21 Pacific Northwest Low Carbon Scenario Analysis - Achieving Least-Cost Carbon Emissions Reductions in the Electricity Sector,
2017. https://www.ethree.com/wp -content/uploads/2018/01/E3 PGP GfiGReductionStudy 2017 -12 - 15 FINAL.pdf
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Figure 7. Annual energy load forecasts for Core Northwest
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Figure 8 shows the peak demand impacts (including the 15% planning reserve margin) of the high

electrification case relative to the baseline, showing a 68% increase by 2045. This high growth is driven by

the winter peaking capacity required to replace the gas system peaking capacity to serve peak space

heating needs.

Figure 8. Peak demand forecasts for Core Northwest
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Baseline resources include the existing conventional resources such as natural gas and coal -fired
technologies, existing nuclear capacity, hydro as well as pumped storage, battery storage, solar PV, BTM

PV and onshore wind technologies. As shown in Figure 9, today's Northwest system has 58 GW capacity.

The 1,185 MW nuclear capacity in the Northwest zone remains active throughout the modeling period
while the 670 MW local coal capacity is retired by 2025 and the 5,700 MW contracted out of region coal

capacity is retired by 2030. The WECC 2020 Anchor Data Set is used for Northwest's existing and planned

resources. By 2045, about 5.8 GW additional customer PV is included as planned capacity to capture the

growth in behind - the-meter generation forecasted in NWPCC 2021 Power Plan.
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Figure 9. Northwest resource capacity in 2022
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The investment decisions for external zones are pre-determined based on capacity expansion analysis
completed by E3 that accounts for policy targets in each zone as summarized in Table 6. The new builds

consist of significant increases in solar and battery capacity additions due to the more aggressive RPS

targets, assumed electrification, and the decline of technology cost forecasts (see Figure 10). All future

builds in these zones include mature technologies but as discussed in the next section, emerging

technologies are made available for RESOLVE to optimize the future resource portfolios in the Northwest
zone. There is significant solar and battery storage growth in California, the Southwest, and Nevada that

generally lower the marginal value of solar energy produced across the WECC.

Table 6. Policy targets for builds in external zones

State Requirement Policy

2050

Renewable

Target

40% by 2030; 60% by 2045 Transitions to CE522 70%

60% by 2030; 100% by 2045

30% by 2020; SO% by 2030, 76% by 2050 (Xcel reaches

100% while other utilities stay at 50%)

Transitions to CES 100%

Transitions to CES 75%

ID 90% by 204S (ID Power's announced utility goals) RPS 90%

MT 87% by 2045 (state carbon reduction goal) RPS 87%

NM 40% by 2025; 100% by 2045 Transitions to CES 100%

NV 50% by 2030; 100% by 2050 Transitions to CES 95%

UT 50% by 2030; SS% by 2045 (PacifiCorp's IRP) RPS SS%

WY SO% by 2030, 55% by 2045 (PacifiCorp's IRP) RPS SS%

CES = "Clean Energy Standard", an annual based clean generation standard.
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Candidate resource options, potential, and cost

A wide range of technologies and resources are made available in RESOLVE, including mature and

emerging technologies. The list of technologies made available in each modeled scenario is presented in

Table 7. Some technologies such as solar and onshore wind are low-cost zero -carbon energy resources
with limited resource potential and declining capacity values. Storage resources such as battery storage

and pumped hydro support renewable integration but show limited capacity value given the large shares
of hydro in the Northwest region. Demand response supports peak reduction but also faces declining
ELCCs. Energy efficiency supports energy and peak reduction but increasingly competes against low-cost

renewables. Geothermal is relatively high cost and has limited potential but provides highly valuable

"clean firm" capacity.

Some emerging technologies are also made available in several scenarios to allow for firm zero-carbon

technologies to be selected from. Hydrogen-capable generators such as dual fuel combustion turbines
and combined cycles (i.e., capable of burning both natural gas and hydrogen) as well as retrofits of existing

gas generators to burn hydrogen are modeled. These technologies provide low-cost capacity options with

very high energy cost when burning expensive hydrogen fuel, therefore RESOLVE selects them for firm
capacity needs but limits their hydrogen energy production. Natural gas with carbon capture and storage

(CCS) technologies are moderately high cost in terms of both energy and capacity. Nuclear SMR provides

moderately high capital cost but low operating cost for firm zero-carbon energy generation. This

technology is made available to the model after 2035, to account for the time needed for technology
development, licensing, and installation. Floating offshore wind is also modeled as an emerging

technology which address onshore resource and land constraints but is generally higher cost than onshore

wind while providing a similar annual capacity factor to high quality Montana and Wyoming wind.
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Table 7. Available technologies in each modeled scenario

Resource

Mature resources: solar, wind, battery storage,
pumped storage, demand response, energy
efficiency, small hydro, geothermal

A. Baseline R. Emerging Tech C. No New

Combustion
(Limited Tech)

Natural gas to hydrogen retrofits V V V

Dual fuel natural gas + hydrogen plants ../ ,/ x

Natural gas with 90400% carbon capture and
storage

x / x

Nuclear small modular reactors x ,/ x

Floating offshore wind x

There are physical limits to the quantity of renewable resources that can be developed in each location;
RESOLVE enforces limits on the maximum potential of each new resource that can be included in the
portfolio. Moreover, some new resources will need extensive transmission upgrades which are accounted

for in the renewable energy supply curve.8 Figure 11 shows a "supply curve" for renewables in the year

2045, ordered by total generation plus transmission cost. While the quantity of solar and onshore wind
energy is limited, offshore wind potential is effectively unlimited in the model although its cost remains
high relative to land -based renewables through 2045. It should be noted that RESOLVE doesn't select
resources based on their cost alone; it also considers the value these resources provide as part of a

regional portfolio. More detail information on technology cost trajectories and data sources can be found

in the Appendix.

Figure 11. Renewable resource supply curve in 2045, including transmission cost adders

10

0601 (160orr,r)

2.500 5,003 7.500 10.000 12.503 75000 2750) 23.CCO 22.0.03 05 003 17300 30000 32.000 35.00C 37..503 ,10.000 42,500

Ooter t CvNe.abon flP,AVJ

• yr n<1 Solat •Geetherenal •Hydro (*Ovate d • frowns+ ion

23 Note: certain solar resources (i.e., Western WA solar) might require transmission upgrades to bring the supply to load
centers, which are not captured.
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Clean energy policy targets

RESOLVE enforces a clean energy standard ("CES") requirement as a percentage of retail sales to ensure
that the total quantity of energy procured from renewable resources meets the CES target in each year.
The clean energy standard percentage is calculated as follows, and the target values are summarized in
Table 2:

CES %
Annual Renewable Energy or Zero Emitting Generation

Annual CoreNW Retail Electric Sales

Eligible renewable energy and zero -emitting resources include: solar, wind, geothermal, hydropower,
nuclear, biomass, green hydrogen, and natural gas with carbon capture and storage.

Regarding GHG emissions, RESOLVE enforces a greenhouse gas constraint on the CoreNW region such
that total annual emission generated in the zone must be less than or equal to the emissions cap. The
greenhouse gas accounting for the Northwest zone follows the rules established by the California Air
Resources Board. The CoreNW carbon emissions baseline is set as 33 MMT at the 1990 level. The total
greenhouse gas emissions attributed to the Core Northwest region include:

-I- In-region generation: all greenhouse gas emissions emitted by fossil generators (coal and
natural gas) within the region, based on the simulated fuel burned and fuel -specific CO2

emissions intensity;
+ External resources owned/contracted by Core Northwest utilities: greenhouse gas emissions

emitted by resources located outside the Core Northwest but currently owned or contracted by
utilities that serve load within the region, based on fuel burn and fuel-specific CO2 emissions
intensity; and

+ "Unspecified" imports to the Core Northwest: assumed emissions associated with economic
imports to the Core Northwest that are not attributed to a specific resource but represent
unspecified flows of power into the region, based on a deemed emissions rate of 0.43

tons/MWh.

Table 8. Annual CES and carbon emissions targets modeled for CoreNW in RESOLVE

Resource 2025 2030 2035 2040 2045

Clean energy standard %

(used in Scenarios 1 and 224)
29% 49% 68% 88% 100%

Carbon reduction emissions
target 22.7 MMT
(used only in Scenario 2)

Hydro parameters

17.0 MMT 11.3 MMT 5.7 MMT 0 MMT

RESOLVE characterizes the generation capability of the hydroelectric system by including three types of

constraints from actual operational data: (1) daily energy budgets, which limit the amount of hydro
generation in a day; (2) maximum and minimum hydro generation levels, which constrain the hourly hydro

24 While a clean energy standard is modeled in scenario 2, the mass-based carbon reduction target constraint is a more binding
constraint, pushing the malel beyond the minimum CES %'s shown here.
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generation; and (3) multi -hour ramp rates, which limit the rate at which the output of the collective hydro
system can change from one to four hours. Combined, these constraints limit the generation of the hydro

fleet to reflect realistic seasonal limits on water availability, downstream flow requirements, andnon-powerfactors that impact the operations of the hydro system.

In this analysis, hydro operating data are parameterized using conditions for three different hydrological
years, i.e., 2001 for dry, 2005 for average and 2011 for wet conditions. For LSR dams, we use hourly

generation data provided by BPA, which are adjusted for latest fish protection and spill constraints. For
the remainder of the northwest hydro fleet, we rely on historical hydro dispatch data used to develop the
TEPPC 2022 Common Case dataset. Using muti -year historical hydro operational data allows capturing the

complete set of physical and institutional factors, such as cascading hydro, streamflow constraints, fish
protection, navigation, irrigation, and flood control, that limit the amount of flexibility in the hydro system.

For each RESOLVE sampled day, the hydro daily energy budget is calculated as the average of daily
electricity generated in the month of each sampled RESOLVE day in its corresponding matched hydro
year.' The maximum and minimum hydro generation levels (Pmm and P.) are calculated as the
absolute min and max of generation in the month of each sampled RESOLVE day in its corresponding
matched year. Multi -hour ramp rates are estimated based on the 99- percentile of upward ramps
observed across the three hydrological years of hourly data. In addition, for non-LSR Northwest hydro,
the model allows 5% of the hydro energy in each day to be shifted to a different day within two months
to capture additional flexibility for day-to-day hydro energy shift.

LSR dams generate about 900 average MW of energy during an average hydro year. However, during the three years
modeled in RESOLVE, the LSR dams produced only -700 average MW generation for LSR dams. This means our estimate of
the replacement cost of the dams is quite conservative relative to a longer-term expected average of -900 MW.
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Figure 12. RESOLVE Hydro inputs for LSR Dams and other Northwest hydro
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Table 9. Multi-hour ramping constraints applied to Northwest hydro

LSR Dams Hydro

Other Northwest Hydro

One hour

36%

14%

Two hours

43%

23%

Three hours

45%

29%

Four hours

48%

32%

Resource Adequacy Needs and Resource Contributions

Hydro firm capacity contribution for both LSR dams and other Northwest hydro is assumed to be 65% of
nameplate, per PNUCC methodology (based on 10-hr sustaining peaking capacity). This means that the

LSR dams provide 2,284 MW of firm capacity that must be replaced if the dams are breached. This

assumption was validated based on BPA modeled LSR dam performance data during the 2001 dry hydro
year, as described in the section Key Uncertainties for the Value of the Lower Snake River Dams, which

also describes estimates of the NPV impact of assuming a lower firm capacity value for the dams.

Resource adequacy needs are captured in RESOLVE by ensuring that all resource portfolios have enough

capacity to meet the peak Core Northwest median peak demand plus a 15% planning reserve margin. Firm

capacity resources are counted at their installed capacity. Hydro resources are counted at the 65%

regional value used in PNUCC's 2021 resource adequacy analysis. Solar, wind, battery storage, pumped

hydro storage, and demand response are counted at their effective load carrying capability ("ELCC") based

EPA Lower Snake River Darns Power Replacement study 24

27696107(01). pdf



Modeling Apprcach

on E3's RECAP modeling from its 2019 Resource Adequacy in the Pacific Northwest study.26 Figure 13

shows the initial capacity values for these resources, as well as the declining marginal contributions as

more of the resource is added. RESOLVE uses these data points to develop tranches of energy storage and

demand response resources with declining marginal ELCCs for each tranche. Solar and wind ELCCs are

input into RESOLVE using a 2-dimensional ELCC surface that captures the interactive benefits of adding
various combinations of solar and wind together. Resources on the surface (such as different wind zones)

are scaled in their ELCC based on their capacity factor relative to the base capacity factor assumed in the
surface, and the entire surface is scaled as peak demand grows.

Figure 13. Solar, Wind, Storage, and Demand Response Capacity Values
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The capacity value for energy storage resources shown in Figure 13 are very different from those in other
regions, such as California or the Desert Southwest, declining much more quickly as a function of
penetration. There are two reasons for this. First, the Pacific Northwest is a winter peaking region in which

loss-of- load events are primarily expected to occur during extreme cold weather events that occur under

drought conditions in which the region faces an energy shortfall. These events, such as the one illustrated

in Figure 3 above, result in multi-day periods in which there is insufficient energy available to charge
storage resources, severely limiting their usefulness. This is unlike the Southwest, where the most
stressful system conditions occur on hot summer days in which solar power is expected to be abundant
and batteries can recharge on a diurnal cycle. Second, the Pacific Northwest already has a very substantial
amount of reservoir storage which can shift energy production on a daily or even weekly basis. Thus, the

26 Resource Adequacy in the Pacific Northwest, 2019, https:fiwww.ethree.comiwp -

contentJualoads/2019/03/E3 Resource Adequacy in the Pacific - Northwest March 2019.pdf
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Pacific Northwest is already much closer to the saturation point where additional diurnal energy shifting
has limited value.

Nevertheless, recognizing that the capacity value of energy storage is still being researched, in the
Northwest and elsewhere, we include a sensitivity case in which energy storage resources are assumed

to have much higher ELCC values, similar to what is expected in the Southwest at comparable penetrations.

This test case was used to assess whether a higher energy storage ELCC would change the replacement

resources and replacement cost of the LSR dams. The results are presented in the section Replacement

Resources Firm Capacity Counting.
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Results

RESOLVE model runs for the 2025-2045 period produce optimal resource portfolios of additions and
retirements by resource type, as well as metrics of annual and hourly resource generation, carbon

emissions, and total system costs. This section presents the RESOLVE modeling results, focused on the
years of 2035 and 2045 to highlight the mid -term and long-term resource needs. Following that, the result

of the RESOLVE runs with the LSR dams breached are presented, with the replacement resource and costs

to replace the dams' power services.

Electricity Generation Portfolios with the Lower Snake River Dams Intact

In the scenarios that do not assume breaching of the LSR dams, large amounts of utility -scale solar PV,

onshore wind, offshore wind, hydrogen -capable combined cycle, and some amounts of energy efficiency

and demand response are selected to meet the growing electricity demand, PRM, and emissions

reductions. Electrification load growth along with zero emissions targets drive higher needs in deep

decarbonization scenarios (i.e., S2a, S2b and S2c) compared to the reference scenario (Si) in both
snapshot years of 2035 and 2045. In S2b, clean firm technologies such as SMR nuclear are selected in
place of additional onshore wind, solar and dual-fuel CCGT selected in S2a. In the absence of clean firm
technologies (no new combustion) in S2c, massive amounts of offshore wind (-45 GW) as well as more

battery storage, pumped storage, demand response, and energy efficiency are selected as early as 2035

such that in this scenario, the new resource additions are almost five time the new builds in Si. These
capacity additions increase even more substantially by 2045.

Figure 14. Large levels of new resource additions to meet the growing load, PRM needs and
emissions reductions (assumes LSR Dams are NOT breached)

Mew
cic‘ourcc,
selected

Exis.ttrig
Resources

250

225

200

175

150

a 125

100

3
75

SO

25

2035

th Samar. 2A LA. ...A. It
In. Cass Now 0*. D.ISfl b., NKrb.

Mal SM. (1.411. tILA
I._1

250

225

200

175
as

Z' 150

125

2

3
75

100

50

25

SeertA•10 I
IC01 C4.
11.111•••

•earAna

Vanarie IA LA Sconal•
0•As. bow Detarb

nuftwoot
T.0..0o..] Carla••••I

• £2,..a4 10.,P I11...,

• 0•••••,11414...se

• ...r.s.•••••••..C. ag•

•BA.. Li..
• AV

•

•
lona..

•

Ara

,Nrourdi GA, • 4.On- I

• (,.1.1. %Mr, GA* wydrogort

• Matra G..

8PA Lower Snake River Dams Power Replacement Study 27

27696107(01). pdf



Results

As shown in Figure 15 below, all four scenarios result in a sharp near-term decline in carbon emissions,
driven by Washington and Oregon policies that drive coal retirement this decade. By 2045, Scenario 1,

which requires 100% clean retail sales, shows an —85% decline in carbon emissions relative to 1990 levels.

Scenario 2 eliminates all carbon emissions by 2045.

Figure 15. Northwest Carbon Emissions
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To put cost impacts in context, a "No Policy Reference" case uses the baseline load forecast and removes

all electric clean energy policies, retaining the region's coal power with little emissions decline. The four
clean energy futures modeled are compared against this Reference Case on A) their cost impacts,

measured in incremental cents/kWh relative to the Reference, and B) their carbon emissions reductions,

relative to 1990 levels. By 2045, as shown in Figure 16, with the region's aggressive carbon policies in

place, emissions can be reduced by over 80% with a relatively small cost impact (+1.2 cents/kWh relative

to the region's current average retail rate of 8-9 cents/kWh). Without a carbon price (scenario lb),
emissions are reduced —65% with a cost impact of 0.6 cents/kWh. Reaching a zero -carbon grid with
increasing electric loads requires significantly more investment, increasing carbon reductions to 100% of
1990 levels, but also increasing costs by 3.3-14.8 cents/kWh. This range is highly dependent upon the
availability of emerging technologies and their assumed costs. The low end assumes that low-cost small

modular nuclear reactors become commercialized by 2035. The high end assumes no new combustion
resources (such as green hydrogen)27 or other emerging technologies are available28, showing that relying

only on non -firm resource additions (renewable energy, demand side resources, and short -to medium-durationstorage) leads to much higher costs.

27 The authors recognize that hydrogen can be used to generate electricity by fuel cells instead of combustion turbines. That
scenario would look similar to Scenario 2a, where the combustion plant additions are replaced with many GW of fuel cells for
firm capacity needs.

21 Floating offshore wind was allowed in the no new combustion case since it was required to allow a feasible solution without
making any other firm capacity additions available in the model.
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Figure 16. Cost Impacts Compared to Emissions Reduction Impacts
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LSR Dams Replacement

The resource replacement portfolios and costs of replacing the LSR dams are reported in this section.

Capacity and energy replacement

In the midterm, given the expectations of load growth and coal capacity retirements resource adequacy
needs are a primary driver of LSR dam replacement needs, with around 2 GW of additional firm dual fuel

natural gas and hydrogen combustion plants selected to replace the LSR dams' capacity in Scenarios 1, lb,
2a, and 2b (see Table 10). (Note that, these turbines may initially burn natural gas when needed during
reliability challenged periods but would transition to hydrogen by 2045 to reach zero-emissions.) If
advanced nuclear is available as assumed in Scenario 2b, it replaces renewables and some of the

combustion resource builds. In addition to firm resources, some of the LSR capacity is replaced by

renewables in Scenarios 1 and 2a, mostly by wind, solar, and a small amount of battery storage. In

Scenario 2c, with no combustion or advanced nuclear available, a very large buildout of renewable
capacity (in the order of 12 GW) is required to replace the capacity of LSR dams, due to resource

availability and the fast decline in solar and wind ELCCs as early as 2035. Small amount of geothermal

capacity is also part of the portfolio in 2035.

In the long term, the dam's carbon-free energy is replaced by a combination of wind power and another
"clean firm" resource when available. Scenario 2a shows additional hydrogen generation, as well as small

levels of energy efficiency and battery storage. In Scenario 2b, the LSR dams are entirely replaced by clean

firm capacity of hydrogen combustion plants and nuclear SMRs, whereas in Scenario 2c, a large capacity

of wind and solar is relied upon to replace both the carbon-free energy and firm capacity of the LSR dams.
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Overall, the magnitude of replacement portfolio capacities is close in both snapshot years (2035 and 2045)

meaning that immediate capacity additions are necessary to replace LSR dams given the retirement year
of 2032 while the capacity needs sustain throughout the modeling period. The early removal of LSR dams

(i.e., by 2024) moves up the timing of the replacement portfolio to 2025 instead of 2035 in Si with 2024
removal, but the replacement portfolio remains similar.

Table 10. Optimal portfolios to replace the LSR dams

Scenario
Replacement Resources Selected, Replacement Resources Selected,
Cumulative by 203529 (GW) Cumulative by 2045 (GW)

Scenario 1: 100% Clean
Retail Sales

+ 1.8 GW
- 0.5 GW

+ 0.1 GW li- ion battery

+ 2.1 GW
+ 0.5 GW

Scenario 1: 100% Clean
Retail Sales
(2024 dam removal)

Scenario lb: 100% Clean

Retail Sales
(binding CES target)

+ 1.8 GW
- 0.5 GW
+ 1.4 GW
+ 0.1 GW li-ion battery

+ 2.2 GW
+ 0.1 GW li - ion battery

"..1•
+ 0.5 GW wind

+ 1.8 GW
+ 1.3 GW

+ 1.2 GW wind

Scenario 2a: Deep + 2.0 GW
Decarbonization + 0.6 GW I lc:

(Baseline Technologies) + 0.1 GW li- ion battery

+ 2.0 GW .
-

+ 0.3 GW li-ion battery
+ 0.4 GW wind
+ 0.05 GW
+ 1.2 TWh

Scenario 26: Deep + 1.7 GW .
•

• _ •

Decarbonization + 0.6 GW nuclear SMR
(Emerging Technologies)

Scenario 2c: Deep
Decarbonization
(No New Combustion)

+ 0.1 GW

+ 1.0 GW
+ 0.3 GW geothermal
+ 1.5 GW li - ion battery

+ 1.5 GW
+ 0.7 GW nuclear SMR

+ 10.6 GW wind
+ 1.4 GW

Figure 17 through Figure 21 show details of the capacity replacement, energy replacement, and cost

breakdown for Scenarios 1, lb, 2a, 2b, and 2c. LSR dams energy in these scenarios is replaced with wind,

solar, net imports (i.e. reduced exports of hydropower outside the Core NW), and - in Scenario 2a -

additional hydrogen generation, which is necessary in 2045 to meet the zero -carbon goal without the
flexible LSR dam winter generation. The cost charts show that the dual fuel gas plants make up

19 Replacement resources are calculated by comparing the "with LSR dams" RESOLVE portfolio to the "without LSR dams"
RESOLVE portfolio. This means some resources may be built in 2035, such as 0.3 GW of geothermal in scenario 2c, that are
not built when the dams are included. However, those resources may have already been selected in the "with LSR dams"
case by 2045, hence do not show up as additional resource replacement needs in 2645. This explains the different resource
changes between 2035 and 2045.
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approximately half of the 2045 annual costs in Scenario land approximately a quarter of the 2045 annual

costs in Scenario 2a, which includes additional costs for energy efficiency and hydrogen generation.

Figure 17. Scenario I: Capacity Replacement, Energy Replacement, and Costs'

Additional Resources Built to Replace LSR Darns (2045) Additional Generation to Replace LSR Dams (2045)
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3° Regarding the "net imports" component of the energy replacement, this refers to either increased imports, decreased
exports (generally of carbon-free energy), or a combination of both, such that RESOLVE does not need to build enough new
generation to fully replace the LSR dams output. For instance, the region could export less hydropower to California and
other neighbors to replace the LSR dams output without necessarily increasing Northwest carbon emissions in Scenario 1.
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Figure 18. Scenario lb Capacity Replacement, Energy Replacement, and Costs
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Figure 19. Scenario 2a Capacity Replacement, Energy Replacement, and Costs

Additional Resources Built to Replace LSR Dams (2045) Additional Generation to Replace LSR Dams (2045)
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Results

Figure 20. Scenario 2b Capacity Replacement, Energy Replacement, and Costs
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Figure 21. Scenario 2c Capacity Replacement, Energy Replacement, and Costs31
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The LSR dams provide a relatively low-cost source of GHG -free energy and firm capacity. Incremental costs

for replacement resources are summarized in this section. All costs are shown in real 2022 dollars.

31 NOTE: the energy replacement does not show the total potential energy output of the wind built to replace the dams,
because much of the potential energy output is curtailed due to oversupply of wind built for resource adequacy needs.
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Incremental costs to replace the power services of the LSR dams ranges from $69-139/MWh across most
scenarios. Scenario 2c, however, shows a much higher replacement power cost of $277-517/MWh. These
incremental costs are much higher than costs of maintaining the LSR dams (i.e., $13 -17 per MWh'); they
are calculated by taking the incremental fixed and variable investment costs for the no LSR RESOLVE runs

and dividing them by the LSR annual generation being replaced. See the details in Table 11.

Table 11. Incremental costs to replace LSR generation in 2045

Scenario

Incremental net costs in

2045, including avoided
LSR dam costs
(Real 2022 $/mwh)

Incremental gross costs in
204.5, excluding $17/MWh
avoided LSR dam costs

(Real 2022 $/mwh)

Scenario 1: 100% Clean Retail Sales $77/MWh $94/MWh

Scenario 1: 100% Clean Retail Sales
(2024 dam breaching)

Scenario lb: 100% Clean Retail Sales
(binding CES target)

Scenario 2a: Deep Decarb.
(Baseline Technologies)

Scenario 2b: Deep Decarb.

(Emerging Technologies)

Scenario 2c: Deep Decarb.
(No New Combustion)

$82/mwh

$77/MWh

$139/MWh

$69/MWh

$277-517/MWh

$99/mwh

$94/MWh

5156/mwh

$86/MWh

$294 -534/MWh

The LSR dams' total replacement costs (in net present value) and annual replacement costs for 2025, 2035,

and 2045 are shown in Table 12. NPV replacement costs are calculated based on discounting at a 3%

discount rate, representative of the approximate public power cost of capital, over a 50-year time horizon

following the date of breaching. Scenario 1 (100% clean retail sales) replacement costs are approximately

$12 -12.4 billion in net present value (NPV) in the year of breaching (in 2032); costs increase to $12.8 billion

NPV if breached in 2024. Total replacement costs are similar in the economy-wide deep decarbonization

scenario when emerging technology is available (scenario 2b), showing $11.2 billion NPV. Replacement

costs are significantly higher in scenario 2c where no new combustion resources are allowed ($42 -77

billion NPV). The economy -wide deep decarbonization (baseline technology scenario), 2a, shows more

costly replacement ($19.6 billion NPV) than when nuclear SMRs are available, but lower costs than

scenario 2c, due to the availability of hydrogen-enabled gas plants.

32 BPA directly funds the annual operations and maintenance of the Lower Snake River Compensation Plan (LSRCP) facilities.
The cost of generation at the lower Snake River dams is in the range of $13/MWh without LSRCP and $17/MWh with LSRCP.

Congress authorized the LSRCP as part of the Water Resources Development Act of 1976 (90 Stat.2917) to offset fish and
wildlife losses caused by construction and operation of the four lower Snake River projects.

31The generation replacement costs are calculated using the incremental RESOLVE's Core Northwest revenue requirement
increase with LSR dams breached divided by the annual MWh of the LSR dams assuming 706 average MW generation.

34 The generation replacement costs are calculated using the incremental RESOLVE's Core Northwest revenue requirement
increase with LSR dams breached divided by the annual MWh of the LSR dams assuming 706 average MW generation.
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Results

Annual costs increase by $415-860 million after LSR dams' removal in scenarios 1, 2a, and 52b. In Scenario

2c, the cost increase is in the order of $1.9 -3.2 billion per year. Replacement costs generally increase over

time due to increasingly stringent clean energy standards and electrification-driven load growth. The 2045

cost increases translate to 8-18% growth in BPA's public power customers costs in scenarios 1, lb, 2a and

2b (assuming current retail rates are about 8.5 (i/kWh based on OR and WA average retail rates). In these

scenarios, public power households would see an increase in annual electricity costs of $100 -230/yr in

2045. In Scenario 2c, rate impacts could be as high as 34-65%, which is equivalent to annual residential
electricity bills raising by up to $450-850 per year. Note that these incremental cost increases include

the ongoing LSR dams costs, such as operations and maintenance costs, avoided by breaching the dams,

but do not include the costs of breaching. The rate impacts shown are only for the LSR dams' replacement,
they do not include the additional rate increases driven by higher loads or clean energy needs (that are
covered in the section Electricity Generation Portfolios with the Lower Snake River Dams Intact above),

which apply even without removing generation from the LSR dams.

Table 12. Total LSR Dams replacement costs
NPV Total Cocts

(Real 2022 $)36

In the your of
braeching

(2032 or 2024)

Annual

2025

Coctc. Increace

(Real 2022 54

2035 2045

Incremental
Public Power Costs,'

21145

Scenario 1: 100% Clean Retail
Sales

$12.4 billion n/a
$434

million
$478 0.8 //kWh

million [49% ]

Scenario 1: 100% Clean Retail
Sales
(2024 dam breaching)

$12.8 billion
5495

million
5466

million
$509 0.8 //kWh

million [ +9% ]

Scenario lb: 100% Clean Retail

Sales
(binding CES target)

$12.0 billion

$19.6 billion

n/a

n/a

$445
million/yr

$473

million/yr
0.8 //kWh

[+9% ]

Scenario 2a: Deep Decarb.
(Baseline Technologies)

$496

million
$860

million
1.5 //kWh

Scenario 2b: Deep Decarb.
(Emerging Technologies)

$11.2 billion n/a
$4415

million
$428

million
0.7 //kWh

[+8% ]

Scenario 2c: Deep Decarb.
(No New Combustion)

$42 —77 billion 3S -

$ 1,045—

1,953

million/yr

$1,711 —

3,199

million/yr

2.9 — 5.5 //kWh
[+ 34— 65%1

35 Annual residential customer cost impact assumes 1,000 kWh per month for average residential customers in Oregon and
Washington in scenario 1 and 1,280 kWh per month for scenario 2, per the 28% retail sales increase due to electrification
load growth.

36 NPV replacement costs are based on discounting at a 3% discount rate, representative of the approximate public power cost
of capital, over a 50-year time horizon following the date of breaching.

3 Incremental public power costs are calculated assuming that all the replacement costs are paid by BPA Tier I customer, using
the assumed 2022 Tier I annual sales of 58,686 GWh.

n A range of costs was developed for this scenario based on the assumed transmission needs for renewable additions. High end
assumes 100% of nameplate, low end assumes 25% of nameplate (approx. marginal ELCC of renewable additions). Low end
represents a higher ratio of renewable capacity to transmission capacity, recognizing that much of the additional energy
added by 2045 would be curtailed due to over-supply.
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Carbon emissions impacts

LSR dams provide emissions - free generation for Northwest and depending on what these dams are

replaced with, may impact the emissions associate with the electricity systems. The removal of LSR dams

may potentially cause an increase in emissions over the near- or mid -term horizon. In Scenario 1, the 2024

LSR dam breaching scenario results in substantial increases to carbon emissions through 2030, in the

range of 1-2.8 MMT/yr or 15-25% of the annual Northwest emissions. This scenario does not have a

binding GHG constraint, and the region meets its clean energy goals in the near term without the dams.
RESOLVE therefore does not replace all the LSR dam energy with clean resources.

Under 2032 breaching scenarios, carbon emissions increases are observed in the mid -term (0.7-1.5

MMT/yr. or —10% of the region's carbon emissions in 2035). Scenario lb, when the CES target binds in

2045, shows to GHG increases in 2045, since the GHG-free energy of the LSR dams is replaced by solar

and wind power. The economy-wide deep decarbonization cases all reach zero carbon emissions by 2045,

so breaching the dams does not increase emissions in that year; RESOLVE instead builds the resources
needed to replace all of the GHG-free energy to meet the zero -carbon constraint.

Additional considerations

Depending on how the future of the electric grid evolves, there might be significant land -use associated

with renewables expansion, more so if LSR dams are removed in conditions similar to Scenario 2c where

significant capacity additions from solar and wind resources would be necessary.

Key Uncertainties for the Value of the Lower Snake River Dams

This study explicitly captures the following key drivers of the LSR dams power service replacement
needs:

+ Replacing the GHG-free energy, firm capacity, operating reserves, and operational flexibility of
the dams

Uncertainty of the LSR dam value is considered under scenarios of:

-f- Clean energy policy: replacement of carbon - free power becomes increasingly critical to reach a

zero -emissions electricity grid

Load growth: replacement energy and capacity needs may change with increased electrification

and peak higher winter space heating needs

Technology availability: replacement is more expensive with fewer emerging technology
resource options

Timing: replacement was focused on breaching in 2032, but a 2024 sensitivity was also

considered

+ Carbon pricing: a sensitivity scenario was considered for scenario 1 that considered no carbon

pricing, which causes the 100% CES target to bind

Additional uncertainties regarding the value of the dams are:
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LSR dams annual energy output: E3's existing RESOLVE model data uses historical hydro years
2001, 2005, and 2011 as representative of the regional long -term average low/mid/high hydro
year conditions. The data for the Columbia River System dams was adjusted to reflect the

Preferred Alternative operations defined in the CRSO EIS. However, for the LSR dams, these

selected historical hydro years resulted in a relatively low output of —700 average MW, whereas

the dams may generate —900 average MW on average across the full historical range of hydro

conditions. Therefore, E3's analysis likely underestimates the energy value of the dams and

costs for replacing that extra GHG-free energy.

LSR dams firm capacity counting: as resource adequacy is found to be a key driver of future
resource needs, the firm capacity contributions of the LSR dams is a key driver of their value.

See below for further discussion of this uncertainty.
Replacement resource capacity contributions: if Northwest reliability challenges dramatically

shift into the summer, this would also impact the capacity value of replacement resources.

Directionally, this would likely increase the capacity value of energy storage, and change the

relative value of solar and wind. It is expected that additional battery storage would be part of
the regional capacity additions in lieu of dual fuel natural gas + hydrogen plants. See below for
further discussion of this uncertainty.

-I- Replacement of transmission grid services: this study does not focus on the transmission grid

reliability services provided by the LSR dams. These services likely can be replaced by a

combination of the new resources selected by RESOLVE and additional local transmission system

investments. A qualitative summary of the transmission grid reliability services of the dams is

summarized in the appendix of this report.

LSR Dams Firm Capacity Counting

Since resource adequacy is found to be a key driver of future resource needs, the firm capacity

contribution of the LSR dams is a key driver of their value. E3 uses a regional hydro capacity value estimate

for the LSR dams in this study, based on the PNUCC regional hydro capacity value assumption. More

detailed follow -on ELCC studies could be done to confirm the LSR dams' capacity value, though proper
and coordinated dispatch of the Northwest hydro fleet would be necessary to develop an accurate and

fair value of the LSR dams within the context of the overall hydro fleet.

This study validated the assumed 2.28 GW of firm capacity from the LSR dams by considering BPA modeled

LSR dams dispatch under 2001 dry hydro year conditions using the CRSO EIS spill constraint adjusted

hourly modeling provided by BPA. Maximum January output (plus 100-250 MW of operating reserves)
was 1.9-2.1 GW (

-56-60% of total capacity), slightly less but close to the 65% regional hydro value the
study assumes.
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Results

Figure 22. BPA -Modeled LSR Dam Output During the 2001 Low Hydro Year with CRSO EIS

Preferred Alternative operations
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The other capacity value uncertainty is whether the Northwest will remain winter reliability challenged or
whether reliability events will shift to the summer due to climate impacts on load patterns and hydro
output. If reliability challenges did shift to the summer, the L5R dam firm capacity contribution would be

significantly lower than assumed. However, E3 believes it is reasonable to assume under high

electrification scenarios that the region will remain winter challenged due to peak space heating needs,

as shown in figure below.

Figure 23. Winter vs. Summer Peak Loads
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To address the capacity value uncertainty, a post -processing analysis was performed based on the
replacement resources selected for firm capacity replacement. Based on this analysis performed on

scenarios 1 and 2a, relative to the 2.28 GW assumption used in this study, it is estimated that a 1.5 GW

firm capacity value (43%) for the dams would lower the NPV replacement costs by 9-20% and a 1.0 GW

firm capacity value (29%) would lower the NPV replacement costs by 14-33%.
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Results

Replacement Resources Firm Capacity Counting

If Northwest reliability challenges dramatically shift into the summer, this would also impact the capacity
value of replacement resources. One key input assumption this would change is the capacity value of
battery storage additions, which were previously limited due to the Northwest wintertime energy-

constrained reliability events causing charging sufficiency challenges for energy storage resources. To test

whether higher energy storage ELCCs would impact the LSR dams replacement resources and replacement

costs, a high storage ELCC sensitivity scenario was analyzed, per the ELCC inputs shown in Figure 24 below.

This analysis was performed on scenarios 1 and 2a.

Figure 24. Inputs for High Battery Storage ELCC Sensitivity
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In Scenario 1, with the LSR dams intact, higher battery ELCCs cause another 1.5 GW of batteries to be

selected and 1.4 GW less dual fuel natural gas and hydrogen plants. In Scenario 2a, with the LSR dams

intact, higher battery ELCCs cause another 2.4 GW of batteries and another 0.3 GW of wind to be selected,

with 3.6 GW less dual fuel natural gas and hydrogen plants.

When the LSR dams are assumed to be breached, the differences in replacement resources are relatively

small. In Scenario 1, an additional —0.2 GW of battery storage, an additional 0.2 GW of wind, and 0.2 GW

less dual fuel natural gas and hydrogen plants are selected to replace the dams. In Scenario 2a, an 0.3 GW

less battery storage, 0.3 GW less wind, and an additional 0.1 GW of dual fuel natural gas and hydrogen

plants are selected to replace the dams. This is because scenario 2a builds more wind and batteries in the

base case already with the dams not breached, so the model prefers to select fewer of those resources
for LSR dams replacement. Annual replacement costs in 2045 are 2% lower in scenario 1 and the same in

scenario 2a. These results indicate that higher storage ELCCs would allow the region to build less dual fuel

natural gas and hydrogen plants, but because energy storage ELCCs eventually saturate in either case, the

replacement resources for the dam are not significantly changed and there is little impact on the

replacement costs.
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Conclusions and Key Findings

Conclusions and Key Findings

This study uses E3's Northwest RESOLVE model to study optimal capacity expansion scenarios with and
without the lower Snake River dams, to determine the replacement resources and cost impacts to replace

the dams' power output. RESOLVE is an optimal capacity expansion and dispatch model that determines
a least-cost set of investment and operational strategies to enable the "Core Northwest" region —

consisting of Washington, Oregon, Northern Idaho, and Western Montana — to achieve its long-term clean

energy policy goals at least-cost, while ensuring resource adequacy and operational reliability. RESOLVE

has been used in several prior studies of electricity sector decarbonization in the Pacific Northwest'.
Using RESOLVE allows for a dynamic optimization that considers replacement resource needs in the
context of long-term system load and policy drivers, not just the near-term resource mix and needs of the

system today. The dams are assumed to be breached in 2032, except for one sensitivity that considered

2024 breaching.

This study's scenario design focuses on three key variables — clean energy policy, load growth, and

emerging technology availability — that impact the cost to replace the dams.

Even with the dams in place, the region's clean energy goals and potential electrification load growth drive

a significant need for new resources. In all scenarios, significant energy efficiency and customer solar is

embedded into the load forecast, based on the NWPCC's 8th Power Plan. Additionally, 6 gigawatts ("GW"
or 6,000 MW) of coal capacity is retired by 2030, while increasing carbon prices incent further clean energy

resource additions. In Scenario 1, the regional power system is required to meet a goal of generating
enough clean energy to provide 100% of retail electricity sales, on an average basis over a calendar year.

This requires an additional 5.5 -7 GW of solar and 4.6- 6 GW of wind by 2045 to achieve the clean energy
goal; 0.6 GW of battery storage, 2 GW of demand response, and 9 GW of dual fuel natural gas + hydrogen

combustion plants are also added to meet the region's resource adequacy needs.4°

Though all scenarios require more "firm" resources — resources that can generate when needed and
operate for as long as needed — to meet peak loads, these resources are in higher demand in Scenario 2,

in which all greenhouse gas emissions are eliminated from the regional power system by 2045. This

scenario also assumes that electrification results in much higher electric loads, particularly in wintertime
due to electrification of natural gas space heating in buildings. The baseline scenario (2a) selects

additional wind, solar, and geothermal to meet clean energy needs as well as demand response, some

battery storage, and 27 GW natural gas and hydrogen dual fuel combustion plants to meet reliability needs.

An alternative "emerging technology" scenario selects 17 GW of advanced nuclear technology (small
modular reactors or "SMRs") by 2045, in place of the firm capacity provided by natural gas generators

" Pacific Northwest Low Carbon Scenario Analysis, December 2017, https://www.ethree.com/projects/study -policies-

decarbonize- electric - sector - northwest - public-generating- rool - 2017 - present/ - Pacific Northwest Zero- Emitting Resources
Study, January 2020, tittps://www.ethree.com/e3 -examines-role - of- nuclear - power-in -a-deeply - decarbonized -pacific -

northwesti
40 E3 ran two versions of scenario 1.1n scenario 1, the high carbon price assumed drives the region higher than the 100% CES

target, making it a non- binding constraint in the model. In scenario lb, the 100% CES target is binding in 2045, causing the
need to fully replace the GHG-free energy output of the LSR dams. The values shown here represent the range of additions
across both scenarios.
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while reducing the required quantities of wind, solar and batteries that are needed. The "no new
combustion" scenario does not allow emerging clean firm technologies such as hydrogen combustion
turbines, gas generation with carbon capture and sequestration (CCS) or SMRs. As a result, it requires
impractically high levels of additional onshore wind, offshore wind, and battery storage to meet firm
capacity and carbon reduction needs, quadrupling the total installed MW of the Northwest grid by 2045.

When the power services provided by the dams are removed from the regional power system, RESOLVE

selects an optimal, i.e., least -cost portfolio of replacement resources that meets the Northwest's clean
energy and system reliability needs. These replacement resources require a large investment and come

at a substantial cost that increase over time as the region's clean energy goals become more stringent. In

the latter years, the replacement costs are highly dependent on scenario -specific assumptions about the

availability of emerging technologies. RESOLVE primarily replaces the carbon - free energy from the dams

with additional wind and solar power and the firm capacity with dual fuel natural gas and hydrogen
combustion plants. Small amounts of additional energy efficiency and battery storage are also selected in

some scenarios. By 2045, the dual fuel plants added burn additional hydrogen on low wind days to replace

the carbon -free energy provided by the dams. Scenario 2b selects additional nuclear SMRs in lieu of some

of the wind and gas resources. Scenario 2c disallows the new combustion plants, even those that would

burn green hydrogen, and other emerging technologies, requiring a very large buildout of wind and solar
power to replace both the firm capacity and the carbon -free energy of the dams.

The long- term emissions impact of removing the generation of the lower Snake River dams will depend
on the implementation of the Oregon and Washington electric clean energy policies. Both a 100% clean

retail sales and a zero-carbon emissions target require replacement of most or all of the LSR dams'GHG-freeenergy. However, without additional earlier carbon - free resource investments beyond those

modeled in this study to meet clean energy policy trajectories, carbon emissions may increase initially
when the dams are breached, before declining by 2045 as the carbon policy becomes more stringent.

KEY FINDINGS:

+ Replacing the four lower Snake River dams while meeting clean energy goals and system
reliability is possible but comes at a substantial cost, even assuming emerging technologies are
available:

• Requires 2,300— 4,300 MW of replacement resources

• An annual cost of $415 million —$860 million by 2045
• Total net present value cost of $11.2-19.6 billion based on 3% discounting over a 50-year time

horizon following the date of breaching
• Increase in costs for public power customers of $100— 230 per household per year (an 8— 18%

increase) by 2045

4- The biggest cost drivers for replacement resources are the need to replace the lost firm capacity

for regional resource adequacy and the need to replace the lost zero-carbon energy

4- Replacement becomes more costly over time due to increasingly stringent clean energy

standards and electrification -driven load growth
+ Emerging technologies such as hydrogen, advanced nuclear, and carbon capture can limit the

cost of replacement resources to meet a zero emissions electric system, but the pace of their

commercialization is highly uncertain
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• In economy-wide deep decarbonization scenarios, replacement without any emerging
technologies requires very large renewable resource additions at a very high cost (12

GW of wind and solar at $42-77 billion NPV cost)
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Appendix

Additional Inputs Assumptions and Data Sources

Candidate resource costs

The technology fixed costs trajectories for candidate resource options are shown in Figure 25 and use the
following data sources:

+ Battery Storage: Costs derived from Lazard LCOS 7.0 and E3 modeling

+ Pumped Storage: Costs derived from Lazard's last published PHS costs (LCOS 4.0)

• Renewables (solar, onshore, and offshore wind): Costs derived from E3's inhouse Pro Forma

which integrates the NREL 2021 Annual Technology Baseline

+ Geothermal: Costs derived from E3's inhouse Pro Forma which integrates the NREL 2021 Annual

Technology Baseline

+ Energy Efficiency and Demand Response: Costs supply curve adjusted for cost effective energy
efficiency and DR potential from the 2021 Northwest Power Plan

+ Carbon Capture and Storage (CCS): Costs derived from E3's inhouse "Emerging Tech" Pro Forma

using the NREL 2021 Annual Technology Baseline and Feron et al., 2019.41

+ Nuclear Small Modular Reactor (SMR): Costs are derived from the vendor NuScale, for an "nth

of a kind" installation of the technology they are developing
+ Gas and Hydrogen -Capable Technologies: CCGT and peaker costs are derived from E3's inhouse

ProForma which integrates NREL 2021 Annual Technology Baseline. New Hydrogen or natural

gas to hydrogen upgrades include a —10% additional cost that converges with standard CCGT

and peaker costs by 2050

Figure 25. All-in fixed costs for candidate resource options'
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Feron, P., Cousins, A., Jiang, K., Zhai, R., Thiruvenkatachari, R., & Burnard, K. (2019). Towards zero emissions from fossil fuel
power stations. International Journal of Greenhouse Gas Control, 87, 188-202.

42 Storage costs are shown in $/kWh of energy storage. Renewable costs are shown in $/MWh. Clean firm resources (nuclear,
CCS, hydrogen CCGT or peakers) are shown in $/kW-yr, since their $/MWh costs are a function of their runtime that RESOLVE

would determine endogenously.
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The fuel price forecasts used in this study are derived from a combination of market data and

fundamentals-based modeling of natural gas supply and demand. Wholesale gas prices are pulled from
forward contracts from NYMEX (Henry Hub) and Amerex and MI Forwards (all other hubs) for the next

five years, after which the Henry Hub forecast trends towards EIA's AEO natural gas price by 2040. All
other hubs forecast after the first five years are based on the average 5-year relationship between their
near-term forward contracts and that of Henry Hub. Data sources used for fuel price forecasts used in

modeling are as follows and the trajectories are presented in Figure 26:

+ Natural gas prices: In near term, SNL NG price forecasts (i.e., for 2022 -2026); and in long term,

the EIA's AEO 2040 forecasts are used. Recent fuel cost increases due to market disruptions are

excluded from the price trajectory.
Coal prices: EIA's AEO forecast are used

4- Uranium prices: E3's in-house analysis

+ Hydrogen prices: Conservative prices are used assuming no large-scale hydrogen economy, and
thus electrolyzer capital costs and efficiencies are assumed to improve over time only slightly.

Other assumptions include above ground hydrogen storage tanks and delivery via trucks from

about 225 miles distance. Electrolyzers use dedicated off-grid Core NW wind power to produce

hydrogen.
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Figure 26. Fuel price forecasts for natural gas, coal, uranium, and hydrogen
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Annual average gas prices are further shaped according to a monthly profile to capture seasonal trends in

the demand for natural gas and the consequent impact on pricing.
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Conclusions and Key Findings

Carbon prices

For carbon pricing, it is assumed that Washington's cap-and-trade program starts in 2023 at around 50%

of California carbon prices. For Oregon, it is assumed that a carbon price policy will be effective by 2026

for the electric sector. Prior to 2026, the Northwest carbon price is a load weighted share of carbon prices

in WA and OR. Additionally, it is assumed that both states will converge to California's floor price by 2030.

California's carbon prices are adopted from the Final 2021 IEPR GHG Allowance Price Projections

(December 2021). Mid carbon prices presented in Figure 27 are used in modeled cases.
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Figure 27. Carbon price forecasts for Northwest and California
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Scenario lb assumes no carbon price in the CoreNW zone.

Operating Reserves

20
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It is assumed that all coal, gas, hydro, and storage resources within the Northwest zone can provide
operating reserves. Additionally, RESOLVE allows renewable generation to contribute to meeting the
needs for load following down; to allow for variable renewable generation curtailment to balance forecast

error and sub-hourly variability. The following three types of operating reserve requirements are

considered within the Core Northwest to ensure that in the event of a contingency, sufficient resources
are available to respond and stabilize the electric grid;

+ Spinning reserves: Modeled as 3% of hourly load in agreement with WECC and NWPP operating
standards

+ Regulation up and down: Modeled as 1% of hourly load

-I- Load following up and down: Modeled as 3% of hourly load

Modeling of Imports and Exports

The Northwest RESOLVE model includes a zonal representation of the WECC. In modeling hourly dispatch
during representative days, it considers the least-cost dispatch solution across the WECC, based on

resource economics, resource operational limits, fuel and carbon prices, operating reserve requirements,

and zonal transmission transfer limits. Imports to the CoreNW zone can occur from other neighboring

Bti'A Lower Snake River Dams Power Replacement Stuchl 47

27696107(01). pdf



Conclusions and Key Findings

zones; when they do a carbon adder is included for unspecified imports, while specified imports do not
receive a carbon adder. Exports from the CoreNW zone may occur as deemed economic by RESOLVE,

subject to other model constraints.

Minimum and maximum capacity limits are applied to the zonal representation of transmission between
connected zones. These zonal transfer limits are shown in Table 13. Transmission hurdle rates as well as

carbon hurdle rates (with regional carbon price adders) are applied to imports and exports.

Table 13. Transmission Capacity Limits between the CoreNW and other Zones

CoreNW to OtherNW CoreNW OtherNW -6,036 2,550

CoreNW to CA CoreNW CA -6,820 5,433

CoreNW to SW CoreNW SW 0 0

CoreNW to NV CoreNW NV -300 300

CoreNW to RM CoreNW RM 0 0

Contracted imports (such as imported coal and/or wind power) are included in the resource adequacy

accounting captured in the planning reserve margin constraint. New remote resources include
transmission cost adders to deliver them into the CoreNW zone. Additional unspecified imports are not
assumed in RESOLVE's resource adequacy accounting.

Additional LSR Dam Power System Benefits (not modeled)

As described in this report, RESOLVE covers replacement of most power services provided by the LSR dams.

However, RESOLVE does not model transmission grid operations (power flow, voltage and frequency,

dynamic stability, etc.). Therefore, E3 notes that the LSR dams may provide the following additional
essential reliability services to the transmission grid. In general, E3 expects that the replacement of these
services can be achieved either through siting and operations of the incremental replacement capacity
selected or by additional local transmission investments. The scale of these transmission investments
requires more detailed study.

• Reactive power and voltage control: the LSR dams, like hydropower resources generally in the

Northwest, provide significant reactive power capabilities that supports reliable power flow by
optimally controlling voltage levels. Replacing this function likely requires siting additional

resources with reactive power capabilities in a similar section of the transmission grid as the LSR

dams.

• Frequency response and inertia: the LSR dams provide both primary and secondary frequency

response capabilities. As synchronous generators they also provide system inertia that would be

lost if the LSR dams are removed and as other synchronous generators retire. New efforts are
underway to allow renewable generators or battery storage to provide "synthetic inertia" (or
equivalent fast frequency response services), but this provision has not yet been proven to date

at scale. The LSR dams are also highly tolerant of operating during high and low frequency

events without sustaining blade damage.
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• Blackstart: Large hydro resources have the capability to provide black start services when

required, though not all hydro plants are chosen to provide this capability.
• Participation in remedial action schemes: Hydropower is a robust resource for participation in

remedial action schemes because it can withstand being suddenly tripped off- line as part of a

RAS action.
• Short circuit and grounding contribution: Synchronous generators (like hydropower) provide a

large short circuit current that is important for the proper operation of protective relaying
schemes.
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Earlier this year, BPA engaged electric industry research firm Energy and Environmental
Economics (E3) to build on the analysis performed in the Columbia River System Operations
(CRSO) Environmental Impact Statement (EIS) regarding replacement resources and costs
associated with a scenario where the four lower Snake River dams may be breached in the
future. As states move forward with clean energy policies, fossil fuel-generated power is being
removed from the grid and E3 will include a resource portfolio optimizer model using their data
sets and their criteria and objectives to create least cost replacement portfolios in the new policy
landscape. The E3 study information will be important to include as at least two of the studies
cited in the Draft Report include more generation on the grid than current state laws permit.

The Draft Report acknowledges the decarbonization goals of Oregon and Washington, which
include shifting greater demand from high fossil-fuel sectors (e.g. transportation and heating) to
the decarbonizing electricity sector. The E3 analysis included scenarios evaluating a
replacement in light of future needs.
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From: Koehler,Birgit G (BPA) - PG-5

Sent: Tuesday, July 12, 2022 1:03 PM
To: Godwin,Mary E (BPA) - LN-7; James,Eve A L (BPA) - PG-5

Subject: RE: E3 to Inslee/Murray cover page

Correct, heat pumps become less efficient as the temperature goes down. And even without that effect, just
more heat pumps and old -fashioned electric heat will increase electric load

From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Tuesday, July 12, 2022 1:01 PM

To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: E3 to Inslee/Murray cover page

Great. I'll update this and send to DOE for review.

Thanks,
Mary

From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, July 12, 2022 11:40 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: E3 to Inslee/Murray cover page

Thanks Mary- I think for buildings it is mostly heating since that is what is replacing the natural gas furnaces. Birgit
correct me if I'm wrong but replacing gas furnaces with heat pumps (which provide cooling in the summer) are very
inefficient at heating buildings during cold temperatures.

From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Tuesday, July 12, 2022 11:35 AM
To: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: RE: E3 to Inslee/Murray cover page

Thanks ladies. I made a few edits and I have one questions on "buildings" at the end.

Thanks,
Mary

From: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bgov>

Sent: Tuesday, July 12, 2022 10:06 AM
To: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Subject: E3 to Inslee/Murray cover page

I'm making a go of having email subject lines be clearer about what the topic is. Makes it easier to find later.

I've added some edits as suggestions

27696140(01).pdf



From: James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Sent: Tuesday, July 12, 2022 9:43 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>

Subject: RE: Draft LSRD Benefit Replacement Report

How about this as a first cut-
I put it in a word document so you can edit as needed:

From: Godwin,Mary E (BPA) - LN -7 <megodwin@bpa.gov>

Sent: Tuesday, July 12, 2022 7:27 AM
To: Koehler,Birgit '3 (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>
Subject: FW: Draft LSRD Benefit Replacement Report

Hi Birgit and Eve,
Could you two take a stab at putting together a few points for a very short cover letter on the E3 study to supplement our
comments on the draft Inslec-Murray Report? Now that the E3 study is public, we can send it in to the contractors
working on the final report. We can use existing talking points and tie it to our comments on the studies that the Draft
Report references.

Thanks,
Mary

From: Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov>

Sent: Tuesday, July 12, 2022 7:18 AM
To: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Cc: Renner,Marcella P (BPA) - E -4 <mprenner@bpa.gov>

Subject: RE: Draft LSRD Benefit Replacement Report

Do we want to cut a cover letter today and mail the E3 study in? Scott

SCOTT G ARM ENTROUT
Executive Vice President, Environment, Fish & Wildlife, SES I E-4

BONNEVILLE POWER ADMINISTRATION
bpa.clov IP 503-230-3076 I

(b)(6)

From: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov>

Sent: Monday, July 11, 2022 4:47 PM
To: Hairston,John L (BPA) - A-7 <jlhairston@bpa.gov> ; Armentrout,Scott G (BPA) - E-4 <sgarmentrout@bpa.gov> ;

Cook,Joel D (BPA) - K-7 <idcook@bpa.gov> ; Cooper,Suzanne B (BPA) - P-6 <sbcooper@bpa.gov> ; Cathcart,Michelle M
(BPA) - TO-DITT-2 <mmcathcart@bpa.gov> ; Baskerville,Sonya L (BPA) - AIN -WASH <slbaskerville@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5 <eajames@bpa.gov>; Sullivan,Leah S

(BPA) - EWP-4 <Issullivan@bpa.gov>; Sweet,Jason C (BPA) - EW-4 <icsweet@bpa.gov>; Zelinsky,Benjamin D (BPA) - E-4
<bdzelinsky@bpa.gov> ; Leary,Jill C (BPA) - LN-7 <jcleary@bpa.gov>; Senters,Anne E (BPA) - LN-7 <aesenters@bpa.gov>;

Chong Tim,Marcus H (BPA) - L- 7 <mhchongtim@bpa.gov> ; Chan,Allen C (BPA) - LT-7 <acchan@bpa.gov>; Anasis,John G

(TFE)(BPA) - TOOP-DITT-2 <iganasis@bpa.gov> ; Klumpp,Elizabeth C (BPA) - AIR -WSGL <ecklumpp@bpa.gov>

Subject: FW: Draft LSRD Benefit Replacement Report

Hi All,

2
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Bonneville submitted its comments on the draft Inslee-Murray Lower Snake River Dams Benefit Replacement Report this
afternoon. Comments were due today. The Draft Report is located here: Lower Snake River Dams: Benefit
Replacement Draft Report (lsrdoptions.orE)

Thanks,
Mary

From: Renner,Marcella P (BPA) - E-4 <mprenner@bpa.gov> On Behalf Of Armentrout,Seott G (BPA) - E-4
Sent: Monday, July 11, 2022 4:38 PM
To: info@lsrdoptions.org
Cc: Godwin,Mary E (BPA) - LN-7 <megodwin@bpa.gov›; Klumpp,Elizabeth C (BPA) - AIR-WSGL
<ecklumppabpa.gov>
Subject: Draft LSRD Benefit Replacement Report

To whom it may concern,

This serves as Bonneville Power Administration (Bonneville) comments to Senator Murray and Governor Inslee on the
draft Lower Snake River Dams: Benefits Replacement Study report (Draft Report). Bonneville provided input into the draft
report on the power replacement analysis completed in the 2020 Columbia River System Operations (CRSO)
Environmental Impact Statement (EIS) and Bonneville's comments focus on key technical points contained in the Draft
Report and for inclusion in the Final Report.

Bonneville markets and transmits the hydropower generated at thirty-one Federal Columbia River Power System
(FCRPS) projects, including the four lower Snake River dams.Ell Bonneville, is one of four Power Marketing
Administration's and is part of the U.S. Department ofEnergy. Bonneville operates as a not-for-profit federal entity,
selling cost-based electrical power and transmission services to benefit the Pacific Northwest, including the public bodies
and cooperatives that serve domestic and rural consumers. In providing these services, Bonneville balances multiple
public duties and purposes, including: assuring the Pacific Northwest has an adequate, efficient, economical and reliable
power supply; promoting energy conservation and the use of renewable resources; respecting and upholding its
relationship with Tribal Nations; and, acting in a manner consistent with the program developed by the Northwest Power
and Conservation Council by protecting, mitigating, and enhancing fish and wildlife in the Columbia River basin that are
affected by the development and operations of the federal facilities from which Bonneville markets power.E21

The U.S. Army Corps ofEngineers (Corps) operates and maintains these four projects for multiple congressionally
authorized purposes including flood risk management, navigation, hydropowcr generation, fish and wildlife conservation,
irrigation, recreation, water quality, and municipal and industrial water supply though not every facility is authorized for
every one of these purposes. While the Corps is congressionally authorized to operate these four projects for multiple
purposes, Bonneville is the federal agency Congress authorized to market and transmit the power generated at these
facilities. In return, Bonneville is required to pay, either directly to the Corps, or as a reimbursement to the U.S. Treasury,
(1) all costs associated with power-specific operations and assets (e.g., turbines); and (2) a share of "joint costs," which
benefit or mitigate, for all purposes of the facility (e.g., fish mitigation, water quality).

Bonneville's comments are separated into six sections: 1) General comments on the Executive Summary and Context and
Purpose; 2) Technical comments on the Power Information; 3) Technical comments on Transmission Analysis; 4)
Technical comments on Fish Information; 5) Technical comments on Water Quality Information and 6) Clerical Error
Correction.

SCOTT G ARMENTROUT

Executive Vice President, Environment, Fish & Wildlife, SES
I E-4

BONNEVILLE POWER ADMINISTRATION

bpa.gov
I

P 503 -230-3076 C

COOCIMMI
(b)(6)
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ill The Columbia River System (CRS) is a subset of the 31 FCRPS dams and includes 14 projects operated as a coordinated water
management system. The 14 CRS projects are comprised of 12 Corps projects and two Bureau of Reclamation ("Reclamation")
projects located throughout the Pacific Northwest in the states of Idaho, Oregon, Montana, and Washington. BPA markets and
transmits the hydropower generated from these 14 projects. These projects are operated in a coordinated manner for purposes
specifically authorized by Congress, including flood risk management, navigation, fish and wildlife conservation, hydropower
generation, recreation, irrigation, and municipal and industrial water supply, but the authorized projects vary by project. The four
lower Columbia projects are part of the CRS.
121 16 U.S.C. § 839. Unlike most federal agencies, Bonneville does not receive annual congressional appropriations; instead, the
agency is self-financed from revenues received from the sale of power and transmission services. Bonneville utilizes this revenue to
not only pay for the continuing costs associated with its programs (including power, transmission, and fish and wildlife investments
and maintenance) but also to repay the United States Treasury for the power share of the original federal investment used to
construct the Federal Columbia River Power System. The Bonneville Administrator must operate the agency in a manner that allows
it to recover its costs "in accordance with sound business principles." 16 U.S.C. § 839e(a)(1).This includes the objectives of setting
the lowest possible rates for Bonneville services, while enabling Bonneville to make timely repayments to the Treasury and
simultaneously fulfilling multiple public purposes for the benefit of the Pacific Northwest.
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Question: need a few Q&As on the energy price impacts that are summarized in the
report? Specifically, timing considerations about how the impacts are estimates that
would not be actualized in the near-term / the Admin is not endorsing a policy that will
increase energy prices for households.

1. What is the projected rate impact and timing impact to BPA customers?

By 2045, scenarios 1, 2a and 2b, the rate impact would be between 8% and 18% or —$100 to

$230 per ratepayer/per year. By 2045, in a deep economy-wide decarbonization scenario (2c)
with no emerging technologies, the cost would be approximately a 65% increase or $850 per
year per ratepayer/per year.

E3 estimates that adding additional renewable energy and firm capacity additions would take
approximately five to seven years after Congressional approval to breach the dams and
possibly up to 10 to 20 years assuming additional new large-scale transmission was required.
There would be no immediate impact to BPA's ratepayers.

2. Could these cost increases be offset?

Yes, new federal tax credits for hydrogen plants/fuels or Investor Tax Credit/Production Tax
Credit extension for renewables would previde-a-sest-Feelastien be considered taxpayer
contributions that would reduce upward rate pressure to public power customers-from
taxpayers.
Alternatively, using taxpayer funding to acquire the new generating resources through
Congressional appropriations in lieu of utility financing would largely offset he rate
increase.

3. Row much would it cost to replace the power benefits of the four LSR dams?

The total net present value of replacement would be $11.87.5B. In a deep carbonization
scenario with higher loads and zero emissions by 2045, the net present value ranges from
$103 —$ 1 -149.10B.

4. What net present rate was used to calculate financial impacts?

These net present value costs were calculated using a 3% discount rate, consistent with the
discount rate used in the Inslee/Murray draft report which is a reasonable rate for public
financing of large utility projects.)

5. What scenarios did the E3 Study analyze?

E3's scenarios analyzed emerging technologies, such as small modular nuclear reactors
(SMRs) and gas plants with carbon capture or hydrogen-burning capability, which are not yet
commercially available. In all scenarios, E3's model includes use of traditional renewable
resources, such as wind, solar, storage and demand response.

1

Comment [KG(-P1 ]: If the wrote a big
check, that would cover construction. After
that, O&M might still fall onus, and some
resources (e.g. SMR, hydrogen) would have
fuel costs. That would go for TX build and TX
O&M too.

Comment [KG(-P21: These numbers are too
small. Can't find them in the PPT. #5 has
different numbers. Maybe I'm missing where
these are bins pulled from?

Comment [KG(-P31: This is all without
scenario 2c, deep decarbonization at $75B
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In scenarios in which one or more new technology becomes conunercially viable, new
resources to replace the existing lower Snake River dams' energy and capacity would cost
between $10.7 to $19.0 Billion.

2
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Consider
cropping. I left
the scale from
Google maps on
the bottom, but
can crop that too

DeltheratAm. FOIA Exempt 1
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with 4 reservoirs and skinnier boxes
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Conversion factors from Land Use by System Technology I Energy Analysis I NREL

0.001563 sq miles/acre

solar, 1 to 10 MW 6.1 acres/MW 0.009531 sq miles/MW

wind 1 to 10 MW 44.7 acres/MW 0.069844 sq miles/MW

off-shore

Offshore Wind Market Report: 2021 Edition (energy.gov)

82.36921 acres/MW 0.128702 sq miles/MW

Table 5. New York Bight Wind Energy Area Characteristics

Acres

Fairways
North WEA

88,246

Fairways
South WEA

23,841

Hudson North
WEA

43,056

Central Bight
WEA

84,688

Hudson South
WEA

567,552

Estimated
Capacity (MW)2°

1,072 289 523 1,028 6,890

Estimated
Generation
(megawatt -

hour/year)2'

3,754,037 1,014,210 1,831,628 3,602,678 24,143,998

Average Water
Depth (meters)

49 42.5 43 56.5 45.5

Scenario 2c

on -shore wind 4.6 cm on blown -up graph

when 16 GW is 10.3 cm

7145.631 MW

solar 0.55 mm on blown up graph

854.3689 MW

batteries 3.7 cm on blown -up graph

5747.573 MW

pumped storage

From Birgit's husband:

0.13 cm

201.9417 MW

area

acres

area

sq miles

319,410 499

5,212 8
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Using Megapack, Tesla can deploy an emissions-free
250 MW, 1 GWh power plant in less than three months

on a three-acre footprint - four times faster than a

traditional fossil fuel power plant of that size.

That is 83.3 MW/Acre,
So 5700MW/83.3MW/Acre = 65Acres
That is 22.8GWH of storage in a 4 hour format.
Using 4,385 Tesla Megabucks.
1000 megapacks cost $1,654,927,950 installed, so 4384 megapacks would be $7
This is a big project. Tesla has only deployed 5GWH of storage so far.

Info from:
https://www.tesla.com/mega pack/design for cost and number of packs
https://www.tesla.com/blog/introducing-megapack-utility-scale-energy-storage#:-:text=Using%20Megapack'

for acreage.
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sq miles acres acres/MW
Rob's ratios MW land

solar -500 -1.3 -832 0.0026 1.664

1500 4 2560 0.002667 1.70666667

1600 4.3 2752 0.002688 1.72

wind 200 7.8 4992 0.039 24.96

1300 50.8 32512 0.039077 25.0092308

600 23.4 14976 0.039 24.96

It looks like Rob used the Std Deviation values, rl

Year
Reliability Metric
Gas (MW)

DR (MW)
Solar (MW)
Batteries (MW)
Wind (MW)
Offshore Wind (MW)
Pumped Storage (MW)
Conservation (MW)
SMR (MW)

Wind (Sq Miles)
Offshore Wind (Sq Miles)
Solar (Sq Miles)

SO No
Policy

Si 100%

Clean
Retail
Sales

Sla 100%

Clean

Retail
Sales (no

carbon S2

price) D€

2035 2035 2035
PRM PRM PRM

2300 1800 2200

-500
100 100

200 1300

7.8 50.8 0.0

- 1.3 0.0
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lot the actual area

E3

S2a1 -

Deep

Decarb
no

!
- Deep combusti
carb on

S2a2 -

Deep

Decarb
no gas

S2a3 -

Deep

Decarb
emerging
tech

2035 2035 2035 2035
PRM PRM PRM PRM

2000 1500(H2)

1500 1600
200 6000 300
600 9400 600

13000
300

10 10

600

23.4 367.2 0.0 23.4
1204.4

0.0 4.0 4.3 0.0
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Non - technical presentation
for DOE and CEO

Deliberative, Pre - Decisional, FOIA exempt e this needs to be on every slide

• What are the 3-5 new things coming out of the study we didn't know before?
• What are the effects on BPA and our customers of not haying the LSNI ger

• Cost, etc
• What are the regional effects?

1
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About this study — can use E3's slide with
minor edits
• Fix footnote on what is included in L5N costs (L5RC) lower snake river

comp plan

2
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What is new in this study

• Used an optimizer to select the portfolio of resources to replace the
generation of the lower Snake River Dams

• Performed multiple scenarios of the future
• Examined what resources the region would need (absent removing

the LSN gen) and what the region would need to replace the LSN

• Insert before list of scenarios

3
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What is similar to the EIS

• Not sure we want this, but maybe

4
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Contrast with NWEC Study (E3 may not have
seen it yet, but we need to do it)
• Used 1000 MW for LSN capacity for LSN capacity and assumed 300

MW from market
• Contrast, LSN good over 2000 MW (we have a good graphic)

5
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Key Take -aways

• Add the thought that Alisa Kaseweter articulated well. (As long as

fossil fuel plants are on - line, any new renewables replacing the LSN

means that the fossil plants are generation and thus increases GHG
emissions.)

6
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Idea for two graphs with really different
scales, slide 1

7
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Map- like diablo canyon - shows footprint of
solar and maybe wind
• An Assessment of the Diablo Canyon Nuclear Plant for Zero -Carbon

Electricity, Desalination, and Hydrogen Production
I

Energy
(stanford.edu)

• Rob Diffely can help you convert MW solar to land area (or google
probably can too)

• Also make sure we include things like transmission takes time, supply
chain for building new resources, critical minerals for batteries, etc.

9
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Template Birgit learned in grad school for technical
presentations let alone for lay- person

• What the audience should remember (even if they slept through
what you said)

10
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From: Aaron Burdick <aaron.burdick@ethree.com >

Sent: Friday, August 12, 2022 5:35 PM

To: Jennifer Light
Cc: John 011is; Koehler,Birgit G (BPA) - PG-5; James,Eve A L (BPA) - PG-5; Arne Olson

Subject: [ EXTERNAL] RE: Follow-Up Questions on LSRD Power Replacement Study
Attachments: NWPCC_Questions about LSRD removal study Assumptions_E3 response.docx

Hi Jennifer,

Sharing written responses to your questions. Let me know if you have any further questions.

Enjoy the weekend!

Aaron

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Thursday, August 4, 2022 5:30 PM
To: Aaron Burdick <aaron.burdick@ethree.com >

Cc: John 011is <JOIlis@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5

<eajames@bpa.gov>; Arne Olson <arne@ethree.com>

Subject: RE: Follow-Up Questions on LSRD Power Replacement Study

Thank you Aaron! I appreciate your willingness to help us better understand your work.

Please reach out if talking is easier or anything else we can help with.
Thanks,
Jennifer

From: Aaron Burdick <aaron.burdick@ethree.com>

Sent: Thursday, August 4, 2022 2:05 PM
To: Jennifer Light <JLight@NWCouncil.org>

Cc: John 011is <JOIlis@NWCouncil.org>; Koehler,Birgit G (BPA) - PG-5 <bgkoehler@bpa.gov>; James,Eve A L (BPA) - PG-5

<eajames@bpa.gov>; Arne Olson <arne@ethree.com>

Subject: RE: Follow-Up Questions on LSRD Power Replacement Study

Hi Jennifer,

Wanted to confirm we received your questions and will work to provide a response to them by next week.

All the best,
Aaron

From: Jennifer Light <JLight@NWCouncil.org>

Sent: Monday, August 1, 2022 2:28 PM
To: Arne Olson <arne@ethree.com >; Aaron Burdick <aaron.burdick@ethree.com >

1
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Cc: John 011is <JOIlis@NWCouncil.org>
Subject: Follow-Up Questions on LSRD Power Replacement Study

Hello Arne and Aaron,

Thank you for presenting your study at the July Council meeting. I think it was a great discussion. The fact that the
Council members were able to ask so many good questions is a testament to the good presentation.

I am reaching out with a few follow up questions (see attached). My team had some questions about the analysis and
assumptions that we were not able to fully answer through reading the report or listening to the presentation. As you
can see, these get more into the weeds, as you might expect from the staff/analytical level. Our goal is to just make sure
we understand the analysis, as we have been getting some questions from our members. I reached out to Bonneville to
confirm that they were okay with us following up, and they asked that we just contact you directly. Hopefully you can
take some time to respond.

Thank you in advance for your time, and please let me know if a call might be easier to talk through any of these.

Jennifer Light (she/her)

Interim Director of Power Planning
Office: 503 -222 -51611 Direct b6
www.nwcouncil.org

I
LinkedIn

Northwest Power and
VW Conservation Council
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Subject:
Location:

Natural Gas Resources in LSRD Removal Study
Webex (BPA Invite, Information Attached to Event)

Start: Mon 8/21/2023 9:30 AM
End: Mon 8/21/2023 10:00 AM
Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Organizer: Dombeck,Brian J (BPA) - PGPR-5

Required Attendees: Aaron Burdick; Egerdahl,Ryan J (BPA) - PGPR-5

Optional Attendees: Arne Olson

Great, thank you Aaron! I'm sending the invitation back to all 4 on this message thread, but that's
mostly just for Ryan/Arne's information. Webex information below.

You can forward this invitation to others.

BPA Resource Program changed the Webex meeting information.

When it's time, join the Webex meeting here.

Monday, August 21, 2023

10:00 AM
I

(UTC-07:00) Pacific Time (US & Canada)
I

30 mins

1
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Join meeting

More ways to join:

Join from the meeting link

https://mybpa.webex.corninnybpa/j.php?MTID= m759ca79089b03a47150e8a084c4cc573

Join by meeting number

Meeting number (access code): (b)(6)

Meeting password: pgDxjJ3x$46

Tap to join from a mobile device (attendees only)

+1 -415 -527 - 5035 (b)(6)

Join by phone

+1 -415 -527 - 5035 US Toll

US Toll

2
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Global call - in numbers

Join from a video system or application

Dial (b)(6) @mybpa.webex.com

Need help? Go to https://help.webex.com

You can forward this invitation to others.

BPA Resource Program changed the Webex meeting information.

When it's time, join the Webex meeting here.

Monday, August 21, 2023

10:00 AM
I

(UTC - 07:00) Pacific Time (US & Canada)
I

30 mins

3
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Join meeting

More ways to join:

Join from the meeting link

https://mybpa.webex.com/mybpa/j.php?MTID= m759ca79089b03247150e8a084c4cc573

Join by meeting number

Meeting number (access code):

Meeting password: pgDxjJ3x$46

(b)(6)

Tap to join from a mobile device (attendees only)

+1 -415 -527 - 5035 (b)(6)

Join by phone

US Toll
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+1 -415 -527 - 5035 US Toll

Global call - in numbers

Join from a video system or application

Dial (b)(6) mybpa.webex.corn

Need help? Go to https://help.webex.com

From: Aaron Burdick <aaron.burdick©ethree.corn >

Sent: Thursday, August 17, 2023 9:55 AM
To: Dombeck,Brian J (BRA) - PGPR -5 <bjdombeckPbpa.gov> ; Egerdahl,Ryan J (BPA) - PGPR -5
<riegerdahlbpa.gov>

Cc: Arne Olson <arne@ethree.com >

Subject: Re: [EXTERNAL] RE: Lower Snake study

Hi Brian,

Happy to have a discussion. I'm free 9:30- 10:30 on Monday.

Regarding your questions:

5

28140658(01).pdf



1. We didn't do much calibration in the near- term on resource potential limits. The 2025 builds looked
generally reasonable in most cases - the 2024 dam removal had the most aggressive buildout, but
also seemed the least likely scenario for that reason.

?. In general, RESOLVE sees those plants as natural gas capacity resources that don't operate
frequently either on gas or hydrogen. They are primarily built to replace the PRM contributions of
the LSR dams and would mostly operate on extreme load days and/or low hydro years. Of course,
if they're CCs that are more efficient than the regional fleet, then they'd operate to displace those
less efficient units, with a corresponding emissions reduction benefit. Beyond the RESOLVE
modeling, there is the political reality that may force some of those units to operate on a zero -

carbon fuel like biogas or hydrogen, but that would require securing biogas or additional hydrogen
infrastructure to do so.

All the best,

Aaron

Get Outlook for iOS

From: Dombeck,Brian J (BPA) - PGPR -5 <bjdombeck@bpa.gov >

Sent: Thursday, August 17, 2023 7:37 AM
To: Aaron Burdick <aaron.burdick©ethree.com>

; Egerdahl,Ryan J (BPA) - PGPR -5
<rjegerdahl@bpa.gov>

Subject: RE: [ EXTERNAL ] RE: Lower Snake study

Thank you Aaron for the data and additional information. I wonder if we could find a time for a -30
minute call to close out my questions? For starters, I'm open 1 -3pm PST tomorrow Friday August 18th
or 9am - 12pm Monday August 21st.

In case a meeting doesn't work (and maybe even if it does J), here are my new questions:

For sake of concreteness lets focus on the "1 (2024 removal)" results, which I think says the least -

cost solution to replacing the dams if they were removed in 2024 would be, in part. to build 3.9 GW of
new thermal plants which can run on NG or H2 by 2025, with that amount rising to 7.9 GVV by 2035.
Two questions:

How did you arrive at your calibration for what the "earliest installed date" would be for these
resources? And maybe other new installed capacity as well. Trying to think about time to build and
resource availability.

In the 2025 -2035 time frame, is that new installed capacity operating mostly using the emitting NG
fuel? Trying to think about whether/how these dual fuel plants are different than a traditional NG plant.

6
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cid:image011.jpg@O1D9D1A1.C159FBE0

Brian Dom beck (he/him/his)

Public Utilities Specialist
I
Resource Program Coordinator

Long Term Power Planning — PGPR

Bonneville Power Administration
bjdombeck@bpa.gov

I

0: 503 -230 -3544

cid:image001.jpgP01D52C3E.DFOB9390cid:image008.jpg 01D52C3E.09FCE1E0cid:image009.jpg
po 1 D52C3E.09FCE1E0cid:image010.jpgP01D52C3E.09FCE1E0cid:image011.jpgP01D52C3E.09
FCE1E0cid:image012.jpg@01D52C3E.09FCE1E0

From: Aaron Burdick <aaron.burdickPethree.com>

Sent: Wednesday, August 16, 2023 12:32 PM
To: Egerdahl,Ryan J (BPA) - PGPR -5 <rjegerdahl@bpa.gov>

; Dombeck.Brian J (BPA) - PGPR-5
<bjdombeck@bpa.gov>

Cc: Koehler,Birgit G (BPA) - PG -5 <bgkoehlerPbpa.gov>
; Arne Olson <arnePethree.com >

Subject: RE: [ EXTERNAL ] RE: Lower Snake study

Hi Ryan,

Attached are the annual build results from the three studies you noted (1, 1 2024 removal, and 1b).
Note that 1 and lb include the LSR dams, whereas the 1 2024 removal case does not after 2024. Let
me know if you need any data beyond this.

Note that scenario 1 allows some emitting generation to remain, so the "dual fuel" capable plants we
model burn natural gas only on days with low renewables and hydro available. In scenario 2, we
model a zero -carbon grid, whereby the dual fuel plants must ultimately burn hydrogen only by 2045 to
reach zero emissions. In RESOLVE we see they typically only burn hydrogen when emissions must
reach zero or very close to zero.

7
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The idea of a dual fuel plant provides a useful bridge to construct firm capacity that is needed now,
while decreasing the risk the plants could not operate in a zero-carbon grid. But there would be a
large need for additional infrastructure (pipelines, storage, etc.) to transition multiple GWs (or 10s of
GWs) from natural gas to hydrogen fuel. This is why we characterize the burning of hydrogen in those
plants as an "emerging technology". (We've been doing some modeling in CA to explore how to
integrate this full H2 infrastructure build need into capacity expansion models for resource planning.)
The Intermountain Power Plant replacement in Utah is the first good example of a dual fuel plant
providing this function, though we're starting to hear more of others popping up.

All the best,

Aaron

From: Aaron Burdick
Sent: Tuesday, August 8, 2023 9:37 PM
To: Egerdahl,Ryan J (BPA) - PGPR-5 <riecierdahlbpa.gov> ; Arne Olson <arne@ethree.com> ;

Dombeck,Brian J (BPA) - PGPR-5 <bjdombeckbpa.gov>

Subject: RE: [EXTERNAL] RE: Lower Snake study

Hi Ryan,

I'll need a bit of time to track down the annual build case results. I'll follow up in the next couple days.

All the best,

Aaron

From: Egerdahl,Ryan J (BPA) - PGPR-5 <rjecierdahlbpa.ciov>

Sent: Tuesday, August 8, 2023 8:59 AM
To: Arne Olson <arne@ethree.com> , Dombeck,Brian J (BPA) - PGPR-5 <bidombeck@bpa.gov>

Cc: Aaron Burdick <aaron.burdick@ethree.com>
Subject: RE: [EXTERNAL] RE: Lower Snake study

Hi Arne. Now I'm back from vacation. J Thanks for the great follow up. We appreciate that. Aaron,
we appreciate your future pointing too. J

8
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Ryan

From: Arne Olson <arne@ethree.com>

Sent: Monday, August 7, 2023 11:34 PM
To: Donnbeck,Brian J (BPA) - PGPR -5 <bidombeckbpa.gov > ; Egerdahl,Ryan J (BPA) - PGPR -5
<rieqerdahlbpa.gov>

Cc: Aaron Burdick <aaron.burdickPethree.com>

Subject: RE: [ EXTERNAL ] RE: Lower Snake study

Hi Brian,

Yes, the plants burn gas in the near term and switch to H2 later. Cc'ing Aaron Burdick who will be
able to point you to the information that shows the timing of the switchover from CH4 to H2 and the
buildout of other resources.

Arne

From: Donnbeck,Brian J (BPA) - PGPR -5 <bjdonnbeck@bpa.gov >

Sent: Monday, August 7, 2023 7:14 AM
To: Arne Olson <arne@ethree.com>

; Egerdahl,Ryan J (BPA) - PGPR - 5 <rjegerdahl@bpa.gov>

Subject: RE: [ EXTERNAL ] RE: Lower Snake study

Hi Arne,

Ryan and I are trying to better understand how natural gas turbines are modeled in regional long - term
power planning studies as well as how the planning requirements (like the CES target vs the carbon
price in the E3 LSRDR study) influence the model results.

If the plants start switching to hydrogen in the late 2030s then presumably they are selected and
burning gas prior to that point, especially in the 2024 LSRDR scenario when the need would be
higher and the carbon price lower earlier in the study period. Do I have that right?

9
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Is there a way to see the timing of the buildout for Scenario 1, Scenario 1 (2024 removal), and
Scenario 1 b? The tables in the report that I have access to give information on cumulative build by
2045. Also wondering if information on the "earliest operational date" for candidate resources is
handy?

Best,

Brian

Brian Dom beck (he/him/his)

Public Utilities Specialist
I
Resource Program Coordinator

Long Term Power Planning — PGPR

Bonneville Power Administration
bjdombeck@bpa.gov

I
0: 503 -230 -3544

cid:image001.jpg 01D9D0D9.EEC133A0cid:image002.jpg@01 D9D0D9.EEC133A0cidnmage003.jp
g@01D9D0D9.EEC133A0cid:image004.jpgP01D9D0D9.EEC133A0cid:image005.jpgP01D9DOD9.
EEC133A0cid:image006.jpg@O1D9D0D9.EEC133A0

From: Arne Olson <arne@ethree.com>

Sent: Friday, August 4, 2023 4:55 PM
To: Donnbeck,Brian J (BRA) - PGPR -5 <bjdombeckbpa.gov > ; Egerdahl,Ryan J (BPA) - PGPR -5
<rieqerdahlbpa.gov>
Subject: RE: [EXTERNAL ] RE: Lower Snake study

Yes, the turbines would burn natural gas in the early years and hydrogen fuel later on when the
carbon price gets high enough. We ran the model with a carbon constraint so the carbon price is

endogenous and a function of the stringency of the emissions cap and the various cost components.
The model starts to blend in hydrogen in the late 2030s.
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From: Dombeck,Brian J (BRA) - PGPR -5 <bjdombeck@bpa.gov >

Sent: Thursday, August 3, 2023 6:52 AM
To: Arne Olson <arne@ethree.com>

; Egerdahl.Ryan J (BPA) - PGPR - 5 <rjegerdahl@bpa.gov>

Subject: RE: [ EXTERNAL ] RE: Lower Snake study

Hi Arne,

Thanks for the information! I noticed a line in the report speaking to the possibility of the dual fuel
resource burning NG if needed:

cid:image007.jpg@O1D9D0D9.EEC133A01

How should we be thinking about this in a modeling perspective? If these resources are selected, do
they have some kind of transition path to 100% H2 over some amount of years (or some other
exogenous determinant of the fuel being used), or is it something endogenous dealing with
differences in peak capacity perhaps?

All the best,

Brian

Brian Dom beck (he/him/his)

Public Utilities Specialist
I
Resource Program Coordinator

Long Term Power Planning — PGPR

Bonneville Power Administration
bjdombeck@bpa.gov

I
0: 503 -230 -3544

cid:image001.jpg@01D9D0D9.EEC133A0cid:image002.jpg@01D9D0D9.EEC133A0cid:image003.jp

g@01D9D0D9.EEC133A0cid:image004.jpg@01D9D0D9.EEC133A0cid:image005.jpg@01D9D0D9.
EEC133A0cid:image006.jpg@O1D9D0D9.EEC133A0

From: Arne Olson <arne@ethree.corn>

Sent: Wednesday, August 2, 2023 5:42 PM

11
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To: Egerdahl,Ryan J (BPA) - PGPR-5 <rjecierdahl(&bpa.gov>

Cc: Dombeck,Brian J (BPA) - PGPR-5 <bjdombeck@bpa.gov>
Subject: [EXTERNAL] RE: Lower Snake study

Hi Ryan,

Apologies for the late reply, I was on vacation last week and am still digging out.

We did not allow conventional gas generation to be added to the model. We only allowed the dual
fuel peaking plants. With that said, natural gas combustion was allowed in 2035 in all scenarios and
all the way through 2045 in Scenario 1 (only H2 was allowed in 2045 in the other scenarios).

Hope this helps, please feel free to follow up if you need any additional information.

Thanks,

Arne

From: Egerdahl,Ryan J (BPA) - PGPR-5 <rjecerdahlbpa.ciov>

Sent: Friday, July 28, 2023 8:58 AM
To: Arne Olson <arne@ethree.com>

Cc: Dombeck,Brian J (BPA) - PGPR-5 <bjdombeck@bpa.gov>

Subject: Lower Snake study

Hi Arne. Hope you are doing well. I was hoping you could remind me of what natural gas
technologies were included as candidate resources for LSN replacement in the E3 study. Really, I

am looking for clarity if traditional baseload or gas peakers were included as candidates by
themselves, or only natural gas that would be knowingly converted to a cleaner output than traditional
gas.

Thanks in advance.
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Ryan

Ryan Egerdahl
Manager, Long Term Power Planning

Bonneville Power Administration
rieqerdahl©bpa.gov
I

P 503.230.4732
I

C (b)(6)

cid:image008.jpg@O1D9D0D9.EEC133A01

cid:image009.jpg@01 D9D0D9.EEC133A0

https://www.bpa.gov/-/media/Aep/power/hydropower-data -studies/e3 - bpa - lower-snake - river-dams -

power- replacement -study.pdf
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1. Can you please provide more clarity on how you treated energy efficiency in this study? Our
understanding is that you removed the expected energy efficiency from the load forecast. For
the energy efficiency you subtracted from loads, did you only look at the energy efficiency that
was cost-effective in the 2021 Plan? (pg 45). Or did you remove all of the energy efficiency in the
Council (or other) supply curve? If the former, did you allow the model to consider energy
efficiency that was not cost-effective under the 2021 Plan but was otherwise available in your
supply curve?

a. We based our analysis on the achievable technical energy efficiency potential from 2021
Power Plan (5,144 average MW), assumed that the cost-effective energy efficiency was
embedded in the load forecast; thus, we made the difference between total achievable
energy efficiency and total cost-effective energy efficiency available for RESOLVE as

candidate resource. Also, note that we scaled down the Power Plan EE potential to 87%
to consider the geographic differences in the modeled CoreNW zone in RESOLVE vs the
Power Plan. In most of the Deep Decarbonization scenarios, most of the remaining EE

was selected in the baseline scenario, i.e., the scenario with the dams in place. In those
cases, the only EE that would have been available to replace the dams would have been
a small amount that was *not* cost -effective with the dams in place but that became
cost-effective once the dams were removed. Because the size of the dams is small
relative to the entire NW power system, we would not expect dam removal to have
much, if any, impact on EE cost -effectiveness.

2. Similar question for demand response. It appears from pg 45 that you looked at the demand
response that was considered cost-effective in the plan, which I am assuming is the —720 MW
we identified in the resource program. What additional DR did you consider in the study?

a. Based on the 2021 Power Plan total achievable technical DR potential in winter (2.7
GW), we allowed 2.4 GW DR available in RESOLVE under a supply curve by scaling the
total Power Plan potential capacity down to 87% to adjust for the geographic area
modeled in RESOLVE. Across all scenarios, all the DR that was available was selected in
the baseline case, leaving none to replace the dams. Again, dam removal has a very
small impact, if any, on DR cost -effectiveness.

3. Are the hourly load shapes used for the High Electrification case the same as in the baseline? Or
do they change due to different sectoral usage patterns? (p. 17)

a. They are not the same as the base case. E3 added GWh of additional electrification load
with sector + end use specific load shapes associated with that load (e.g., light duty EVs,

residential space heating, etc.).
4. (a) Is three years of sampling historical data enough to extrapolate hydro ramps? (b) How is the

5% day to day shift of non -LSRD hydro energy shifting calculated? (c) Does the PNUCC estimate
of hydro capacity being 65% of nameplate apply to every dam individually or the NW system as

a whole? (d) Is there any assumed change in peaking capability of the non -LSRD hydropower
after removal? (e) From what years is the historical hydro dispatch data for the rest of the
northwest fleet based? (f) In general, do these shaping numbers change as the system and
portfolio changes? (page 22 -26)

a. We relied on hourly historical data in three years including one dry year (2001), one wet
year (2011) and one average year (2005) to calculate hydro availability and ramp rates.
E3 believes ramp rates based on three different hydrological years are generally
sufficient to characterize a range of ramping capabilities of hydro resources for capacity
expansion modeling. Hydro ramping capability is a function of available water in the
model. In this sense, RESOLVE is sophisticated in its treatment of hydro availability than
most production cost models, which rely on a single water year.
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b. Additional flexibility in hydro operations is modeled as 5% of the hydro energy in each
day to be shifted. For example, if hydro operators know that tomorrow will be a peak
day, they can save some hydro energy today and use it the next day to meet the system
needs. The flexibility of hydro operations is complex and challenging to comprehensively
model in a capacity expansion model like RESOLVE. The day-to-day shift modeled
provides additional flexibility to the model to adjust hydro to support optimal dispatch
and renewable integration. We did not include day to day shiftable energy budgets for
the LSR dams given their more limited storage capacity.

c. The PNUCC 65% estimate is applied to the two categories of hydro modeled in RESOLVE:

the aggregated LSR dams resource and the aggregated non -LSR dams large hydro
resource. Our benchmarking suggests 65% is a reasonable assumption for the effective
capacity value of the LSR dams in the wintertime, however summertime capability is

notably lower. We included sensitivities on this parameter in the final report.
d. No, the peaking capability of the non-LSR dams hydro fleet is not adjusted in the LSR

dams breaching scenarios.
e. All hydro in RESOLVE is based on three historical hydro years: 2001, 2005, and 2011.
f. The physical parameters representing the hydro system's capabilities -- monthly energy

availability in the three hydro years modeled, Pmin, Pmax, and ramp rate values are
static inputs into the model. Subject to these physical constraints, the hydro fleet is

modeled dynamically in the sense that it can dispatch optimally around changing
portfolio needs as wind and solar power grow.

5. When considering the ELCC of each resource type, the previous 2019 RA study seemed to use a

larger NW footprint and portfolio when calculating ELCC. Since ELCC is generally sensitive to the
portfolio makeup in which it is tested and unless we are mistaken this study seems to leverage
the results from the previous study, how much do you suspect the different ELCC of new
resources might be with the revised footprint for the NW used in this study? Did the removal of
the LSR dams capability influence the ELCC calculations? Are there any intra- regional
transmission limitations in the ELCC analysis? Is the ELCC analysis using historical hydro
conditions from 1929 to 2008? Or a more limited set of hydro conditions? If reliability challenges
shift to the summer ELCC of other resources might change other than storage, were any of these
potential changes considered? (p. 24)

a. Based on the LSR dams replacement analysis study scope and timeline, existing ELCC

analyses were leveraged. This meant using RECAP runs from E3's 2019 RA study, as the
most comprehensive regional level forecast of ELCC values for various non -firm
technologies across a decarbonizing Northwest region. As noted in the question, these
RECAP runs used a larger load and resource area than the Northwest zone modeled in
RESOLVE (47 GW peak in 2030 vs. the 35-37 GW peak in the "Core Northwest"). This
would have some impact on the ELCCs (relative to a smaller "Core Northwest" zone) —

E3 has not analyzed the extent of this impact. The RECAP study did not include intra -

regional transmission limits and modeled the LSR dams as intact (not breached). Details
of the hydro conditions modeled in the RECAP study can be found here in section 4.2.2;
water years 1928-2008 were utilized. We did include ELCC sensitivities for the LSR dams
and battery storage.

6. What is the data source or methodology to extract the deemed market emissions rate of 0.43

tons/MWh? (pg 30)
a. This deemed emissions rate is based on the California Air Resources Board unspecified

import emissions rate used in California's cap and trade program. See slide 14 of this
CARB deck and the link on that slide for more information. It is based on the expected
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marginal generation for imported electricity to California and is broadly aligned with the
emissions rate of a less-efficient gas plant.

7. Can you provide some information as to why you used 2001 sustained peaking as a sample year
(pg 33)? We understand that 2001 is a low hydro year, especially in the summer, but are
wondering how this connects with the 15% planning reserve margin?

a. RESOLVE has two separate and distinct modules for considering A) energy generation +

dispatch economics, and B) resource adequacy. In the hourly load + resource balance
module, historical representative days are modeled using three historical hydro years.
Uses of this module include 1) ensuring generation is balanced against hourly loads +

operating reserve requirements by optimally dispatching resources across the WECC, 2)

calculating dispatch costs, 3) calculating annual GHG emissions. In the resource
adequacy module, the resource adequacy load and resource balance is calculated based
on annual resource capacity contributions versus a requirement based on median peak
demand plus a 15% PRM. In the PRM module, a 65% firm contribution from hydro is

modeled, which is derived from the PNUCC resource adequacy study. This value is

ultimately based on sustained peaking capability during critical water years conditions.
To summarize, the dispatch module uses 2001 hydro as one of the three years included,
but the critical water year criteria is used (per PNUCC's accounting) in the PRM
constraint.

8. Can you provide more information why the model picked more wind in the no combustion case?
We were seeing a different picture in our modeling of the amount of solar vs wind to replace
peak needs, and are trying to understand your model better from that perspective.

a. There are a few reasons for this:
I. GHG REDUCTION: Significant solar and storage is also built in this case.

However, wind is able to output during the winter to support GHG reduction
needs during low winter hydro years.

ii. RESOURCE ADEQUACY: In the no combustion case, the model goes well beyond
the energy needed to reduce emissions and most of the resource addition
dynamics are driven by the least cost solution to meet resource adequacy
needs. Though wind's capacity value does saturate, it ultimately provides a

lower net marginal cost of RA capacity than solar.
iii. EXTERNAL ZONE ASSUMPTIONS GROWTH: a more secondary reason may be

that the external zone modeling (outside the NW) already includes significant
solar growth across the WECC, which may limit the economics of building
additional solar in the Northwest. However, the GHG reduction and RA

attributes of this external solar is assumed to remain with the external zones,
not available for the CoreNW to access.

iv. RESOURCE POTENTIAL: E3 assumed that higher renewable potential could be
accessed outside the region via A) offshore wind + transmission, and B) WY +
MT wind on new transmission. These are the primary additional resources
RESOLVE builds in the no new combustion scenario. RESOLVE does not built out
all the solar potential made available in the no new combustion case for the
reasons noted in the other bullets.

9. Our understanding is that for outside the region you used policy targets and a planning reserve
margin to develop the build trajectory. In this analysis, what kind of out of region natural gas
additions do you assume (where? How much?).

a. E3's WECC-wide build out includes natural gas plant additions, particularly in regions
with retiring coal units. These include
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i. CCGT

1. —4 GW in the Other Northwest zone
2. —3.5 GW in the Rocky Mountain zone,
3. —2 GW in the Southwest zone.

ii. Peaker units
1. —2 GW peaker in Other NW zones
2. —6 GW in Southwest zone

10. In your high electrification scenario, did the potential of EE and DR increase from the baseline
potential?

a. The high electrification load scenarios were based on the Washington State Energy
Strategy analysis and additional EE assumed in that scenario was included in that
scenario (including efficient building appliances and a 1%/yr industrial EE). DR potential
was kept as 6% of system peak in the base load scenario in early years until it reaches
the full technical potential by 2041, after which it was kept constant. No additional DR

potential was modeled for high electrification load scenario. Based on other E3 studies,
shifting of building or vehicle loads, if made available, would likely offset some of the
short -duration battery storage selected, but would likely have a generally limited impact
on the need for firm capacity resources. No additional candidate EE potential was
assumed for RESOLVE to choose from in the high electrification scenario compared to
the baseline scenario. As noted above, dam removal has a minimal impact on EE and DR

cost effectiveness at the margin.
11. What is the underlying source or thought behind the Load following up and down assumptions

of 3% of hourly load? Does that change with renewable buildout size? (P.55)

a. The 3% load following reserve value is a general standard assumption used by E3. E3 has
additional modeling tools (RESERVE) for analyzing this question, but that question was
not in scope for analysis in this study. The load following reserves could increase with
renewable buildout, but we have not seen such an increase change resource buildout in
past E3 testing.
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From: Hairston,John L (BPA) - A-7
Sent: Friday, July 15, 2022 10:46 AM
To: ALLBPA

Subject: Becoming the Provider of Choice; continuing the conversation on lower Snake River
dams

We reached a significant milestone this week in our effort to remain the region's low-cost power provider beyond 2028.
As part of the Provider of Choice process to establish long-term power sales contracts that will go into effect in 2028, we
released a concept paper yesterday that serves as a starting point for policy development.

This represents more than a year of work analyzing our existing policies and potential changes suggested by customers
and staff, but we really began looking ahead to these future contracts back in 2016. In this time, BPA has engaged with

and listened to customers to understand their needs and interests. We heard that the product offerings and rate
methodology for our current contracts generally work well. But we also know the industry landscape has changed
considerably since these contracts went into effect in 2008. For those reasons, the Provider of Choice Concept Paper
proposals maintain key elements of the current contracts while offering additional flexibilities and options to address
current and emerging issues, including resource adequacy, capacity and carbon.

I am proud of what is included in the proposal and I am proud of the cross-agency team that is responsible for this body
of work. We will host an all -day public meeting with customers on July 21 to discuss the proposal, and there will be
many more opportunities to engage on the issues over the next year. I look forward to hearing from our customers and
seeing how the concepts evolve. We know we will need to be nimble to craft solutions that uniquely fit the needs of the
future and reflect the evolving demands and urgencies of the day.

Congratulations to the team on this important milestone.

Analysis of replacing the lower Snake River dams' services and costs

Also this week, we saw the results of an independent analysis BPA commissioned on various scenarios describing
replacement resources and costs that would be necessary if the four lower Snake River dams were breached. The study,
completed by Energy and Environmental Economics, known as E3, builds on the analysis performed for the Columbia
River System Operations Environmental Impact Statement.

Multiple reviews are being completed in the region regarding the future of the LSR dams. Just this week, the Council on
Environmental Quality announced the release of a draft assessment on the state of the science and large scale actions to

make progress toward healthy and harvestable abundances of key fish stocks in the basin. The assessment includes a

recommendation to breach these dams, a step that would require an act of Congress. While the Biden Administration
has not endorsed the actions identified in the draft science report, it is carefully considering this information and
ongoing regional efforts as it assesses long-term pathways for the Columbia River Basin.

BPA's role is to contribute to the regional dialogue about the future of these publicly owned assets, and to help elevate
regional understanding of the complexities and costs involved in exploring replacement resources. As the E3 study
concludes, replacing the carbon-free energy and capacity of the LSR dams would require a combination of renewable
generation (like wind and solar), "clean firm" resources (such as dual fuel natural gas and hydrogen plants, advanced
nuclear, or gas with carbon capture and storage), and energy efficiency. It's important to note that some of these
technologies are not developed or aren't available at a large scale. The study also takes into account system reliability
needs, state and federal decarbonization requirements and goals, and affordability of those replacement resources to
the public.
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The cost of new resources to replace the existing lower Snake River dams' energy and capacity, using a mix of existing
and emerging technologies, could range between $11.2 billion and $19.6 billion. The cost rises to between $42 billion
and $77 billion if only renewable energy is used.

While BPA does not support breaching these dams, we respect and appreciate the commitment of so many groups and

leaders in the regional dialogue about long-term strategies that prioritize the protection and enhancement of salmon
and steelhead. Ultimately, the region as a whole must continue to advance collaborative solutions in balance with the
other critical and essential services the system provides.

Stay safe,

John
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