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.

2.

3.

4.

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

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.;

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

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.


mailto:amissel@advocateswest.org

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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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

27690313(01).pdf












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).

27690826(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:
e What additional resources would be needed to replace the power services provided by
the LSR Dams through 2045?
e What is the net cost to BPA ratepayers?
e How do costs and resource needs change under different types of clean energy
futures?

e How much does replacing the dams rely on emerging, not-yet commercialized
technologies?
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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 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 cxisting technologics (wind, solar, ctc.) 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 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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Attached is a draft version of the E3 study release plan and talking points. | 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

27693014(01).pdf












Hi lill-
Attached is a draft version of the E3 study release plan and talking points. | 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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e 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
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 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:
e What additional resources would be needed to replace the power services provided by
the LSR Dams through 2045?
e What is the net cost to BPA ratepayers?

e How do costs and resource needs change under different types of clean energy
futures?
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7. Whatis 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 (2¢) with no emerging

technologies, the cost would be approximately a 65% increase or $850 per year per
household.

Note: Scenario 2¢ 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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Tuesday, July 12, 3:30-5 Council presentation
Thurs, July 14 “Department and Agency E3 Meeting” (request via Jill, but | 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
1-5PM

Wednesday, 7/13
Anytime

Thursday, 7/14
After 10 AM

Friday, 7/15
8-10 AM

27693232(01).pdf






e Thurs, July 14 “Department and Agency E3 Meeting” (request via Jill, but | 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
-1-5PM

Wednesday, 7/13
- Anytime

Thursday, 7/14
- After 10 AM

Friday, 7/15
-8-10 AM

27693238(01).pdf



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: ScruggsJoel 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?

27693241(01).pdf


















For July 7 — | 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 | 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.

27693291(01).pdf






10.

11.

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?

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 | am assuming is the ~720 MW
we identified in the resource program. What additional DR did you consider in the study?

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)

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)

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)

What is the data source or methodology to extract the deemed market emissions rate of 0.43
tons/MWh? (pg 30)

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?

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.

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?).

In your high electrification scenario, did the potential of EE and DR increase from the baseline
potential?

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)

27693314(01).pdf
























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, | 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 — | 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 | 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.

27693450(01).pdf













































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

27693536(01).pdf












































































































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.

27693554(01).pdf






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
e How much it costs
e 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:
o State EXACTLY what we are replacing. It's not 2,000 aMW, it’s 3,483 of nameplate capacity.
e 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)
o State how long it will take to replace the lost capacity of the four lower Snake River dams
o State ALL of the ancillary services we are replacing and the cost to replace each one of them
o Voltage control SXXX
o Reactive power SXXX
o Black start SXXX
o Et cetera....

Katie Pruder Scruggs

Environmental Communication Specialist
Bonneville Power Administration
503-230-3111
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From:

Sent:

To:

Cc:

Subject:
Attachments:

Importance:

Deliberative; FOIA exempt

James,Eve A L (BPA) - PG-5
Wednesday, May 25, 2022 11:12 AM
Wiser, Ryan (CONTR); Capanna, Steve
Koehler,Birgit G (BPA) - PG-5

Fast action request for information
InfoNeededforSlides.pptx

High

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

27693845(01).pdf





















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

27693904(01).pdf






































































































Good Marning 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

27694021(01).pdf





















































































































































































































































































































s exactly what | 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 | 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:
| 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:
[56/31/2022 7:25 AM] Armentrout,Scott G (BPA) - E-4:
| 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: | 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, | 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:

| don't think we should distribute to Joel till we reconcile the services being replaced
otherwise | agree it is probably about time to close the deal

| see your rec on BPA narrative

its a good idea

[6/31/2022 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

[6/31/2022 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:
[6/31/2022 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:

27694887(01).pdf



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:
| 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:
| hate to do this, but | 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 | do think we need to get moving. We keep getting asked about this.
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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 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:

e 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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Katie Pruder Scruggs

Environmental Communication Specialist
Bonneville Power Administration
503-230-3111

(b)(6)
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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 | 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 4% of July.

The first few sections are new — the Q& A was lifted almost verbatim from the E3 powerpoint presentation. | hope this is
close to the mark. Thanks for your help. Have a great weekend.

27695913(01).pdf






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 of more 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.
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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,lJill 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 | propose we send via Comms email regarding the E3 presentation, etc.
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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 | 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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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:

e 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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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 FYl only. Eve and Birgit will likely have edits so this is still draft. However, | 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 | need to be offline for a few
hours over lunchtime for a personal errand. | 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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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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™ 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.

2116 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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Subject: Natural Gas Resources in LSRD Removal Study

Location: 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 | (UTC-07:00) Pacific Time (US & Canada) | 30 mins

28140658(01).pdf







































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.

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 | 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.

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.).

(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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marginal generation for imported electricity to California and is broadly aligned with the
emissions rate of a less-efficient gas plant.

7. Canyou 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. ~3.5GW 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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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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