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Chapter 1 Executive Summary

1. EXECUTIVE SUMMARY.

1.1 Introduction.

Northern States Power Company (NSP), a Minnesota corporation, doing business as
Xcel Energy (Xcel Energy or the Company), is pleased to submit this proposal for
consideration by the Minnesota Public Utilities Commission (Commission). We
respectfully seek approval of our proposal to construct 447 megawatts (MW) of firm
dispatchable resources in Cass County, North Dakota with an in-service date of
September 2028. The facilities, herein, Proposal or Bison Generating Station, include
two 210 MW gas-fired combustion turbine (CT) generators, both of which are capable
of co-combusting up to 30 percent hydrogen on initial operation, three 9 MW gas-fired
Reciprocating Internal Combustion Engines (RICE), and two short, less than 1,200 feet
long 345 kilovolt (kV) transmission line connections.

This Proposal provides firm dispatchable generation to ensure reliable service to our
customers in a timeframe that aligns with the Commission’s finding in the Company’s
2019 Integrated Resource Plan (2019 IRP) that “it is more likely than not that Xcel
Energy will need up to 800 MW of generic firm dispatchable resources between 2027
and 2029.”

The Proposal will fulfill essential capacity and reliability requirements for Xcel Energy
in the Red River Valley from Grand Forks down to the Fargo/Moorhead area and help
satisfy a regulatory commitment to the North Dakota Public Service Commission (PSC)
stemming from the PSC’s reliability concerns over a lack of Company owned or
contracted firm dispatchable generation within eastern North Dakota. Further, the
facilities would serve essential system reliability needs.

Xcel Energy respectfully requests the Commission approve the Proposal as part of a
portfolio that provides needed firm dispatchable resources in the 2027 to 2029
timeframe. The Company anticipates making corresponding filings with the PSC, for
site permits and operating permits, and all other necessary regulatory approvals later in
the year.

Y In the Matter of the 2020-2034 Upper Miduwest Integrated Resonrce Plan of Northern States Power Company
d/ b/ a Xcel Energy, MPUC Docket No. E-002/RP-19-368, Order Approving Plan with Modifications
and Establishing Requirements for Future Filings at 14 (April 15, 2022) (IRP Order).
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1.2 Bison Generating Station Proposal.

Xcel Energy proposes to construct two 210 MW natural gas-fired, simple-cycle, CT
generators, sequentially in Cass County, North Dakota. In addition, the Proposal
includes three natural gas-fired (with fuel oil back-up) RICE that would provide 9 MW
of capacity each, for a total of 27 MW. The RICE units would be housed in an
approximately 20,000 square foot enclosure. The total capacity of the Bison Generating
Station would be 447 MW.

The Proposal would be located on an approximately 303-acre parcel owned by Xcel
Energy. The facilities would occupy approximately 83 acres of land directly adjacent to
the Xcel Energy Bison Substation in Harmony Township, Cass County, North Dakota
(Bison Site or Proposal Site).

The two 210 MW natural gas-fired F-class CTs would be capable of co-combustion of
up to 30 percent H, (by volume) upon initial operation. One of the turbines would also
have dual fuel capability and a minimum of 48 hours of fuel oil will be stored on site to
have a fuel oil backup. As CT technology allows, the Company intends to make
improvements to the CT's to increase the percentage of H, blend the CTs are capable
of burning via incremental capital improvements with the aspiration of being able to
burn 100 percent H, in the future. Both CTs would be equipped with synchronous
condenser capability if available by the time of construction. Xcel Energy anticipates
the CT's would have an initial capacity factor of 5 to 10 percent.

The Proposal also includes the following associated facilities.
e On-site operation facilities (control room, offices, warehouse, etc.);

e Two short (less than 1,200 feet) 345-kV transmission lines to connect the
plant to the Bison Substation;

e Three 750-kilowatt (kW) emergency diesel generators to provide emergency
power; and

e Two 1,000,000 gallon fuel oil tanks in a containment berm.

Natural gas supply would be provided by WBI Energy (WBI) and will require
substantial natural gas system improvements that will take 40 to 48 months to complete.
These improvements include an approximately 3.5-mile gas line constructed by WBI
connecting its compressor station located to the south of the Proposal Site and two
new compressors in Minnesota. The improvements will also include upsizing of 10
miles of pipeline on the WBI system in North Dakota and Minnesota and 60 miles of

2
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expanded replacement pipeline on the Viking Gas Transmission Company (Viking)
system in Minnesota. All pipeline work is anticipated to be located within existing
interstate pipeline right-of-way and would be permitted by the Federal Energy
Regulatory Commission (FERC).

1.2.1 Benefits of the Proposal.

Our Proposal provides multiple benefits that make it a good choice for our
customers, including near-instant availability, flexibility, long duration dispatch, and

other reliability benefits.

o Provides Important Flexibility

As more long-duration baseload generation is retired and renewable resources are
developed throughout the Midwest, including units serving the Red River Valley,
there is a need for new dispatchable units to maintain reliability. Specifically,
dispatchable resources provide energy during times of low-renewable production,
while also maintaining the reliability of the transmission system. These resources must
be flexible, so that they can quickly ramp up and down to react to system needs and
support intermittent renewables. Our Proposal provides significant flexibility, not
readily available with other mature resource options. Combustion turbines are some
of the best positioned resources to provide flexibility to the system. These capabilities
provide the Company with a measure of insurance to address peak load and operate
reliably in rapidly fluctuating power market conditions. If a spike in prices suddenly
occurs, we can quickly ramp-up the firm dispatchable resources to minimize costs for
our customers. Combustion turbines provide significant value to the system for
reliability, in providing firm peaking capacity and energy during occasional extended
periods of low renewable output.

o Provides Long Duration

Combustion turbines can operate for extended periods, which is a key factor in their
suitability as a firm dispatchable resource in our modeling. This Proposal would serve
as a consistent and reliable power supply, crucial in meeting sustained demand over
periods of low renewable output, or weather-related demand. We highlighted the
importance of long-duration energy dispatch in the systems analysis we conducted in
our 2019 IRP. Our analysis showed that while firm dispatchable resources were not
often dispatched, when they were, the duration often exceeded 50 hours. Our analysis
underscored the need for resources capable of such extended dispatch, and showed
multiple events per year where firm dispatchable generation served a system need for

3
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extended durations. We expect this trend will persist over time, and future modeling
will continue to show a need for the long duration dispatch our Proposal provides.

o Enhances the Reliability of Local System Operations

Our regulators in North Dakota have stated that they believe it would be in the best
interest of our customers to have cost-effective, dispatchable generation located in
North Dakota and close to major load centers in that state. PSC advocacy staff has
addressed North Dakota’s need for additional generation near load centers:

NSP is the largest electric service provider in the state of North Dakota.
NSP serves four of our five largest cities including Fargo, West Fargo,
Grand Forks and Minot. None of these cities have generation facilities
near them in the event the few transmission lines feeding them are
disrupted. NSP has provided service to North Dakota for more than a
century but remains relatively un-invested in North Dakota generation
facilities.?

Pursuant to the March 9, 2016 Order Approving Settlement in Case Nos. PU-12-813,
et. al, the Company agreed to take steps to locate a natural gas CT in the state of
North Dakota, to be operational by December 31, 2025. Specifically, Xcel Energy
agreed to:

...develop, own, and operate (or alternatively, cause to be developed and
operated on its behalf through a power purchase agreement or other
contractual arrangement) a combustion turbine with a capacity of at least
200 MW in eastern North Dakota, no later than December 31, 2025. The
costs of the generating facility will be allocated to all state jurisdictions
served by the Company in a manner consistent with other NSP System
resources. Attainment of this commitment is contingent on the
Company’s receipt of all necessary and appropriate permits and regulatory
approvals. Further, except as modified by this Section II, all provisions of
the 2036 Commitment remain in place, including without limitation, the
requirements that the combustion turbine agreed to in this paragraph

% In the Matter of the Application of Northern States Power Company for an Adpance Determination of Prudence for
Three Natural Gas Combustion Turbine Generators and a Certificate of Public Convenience and Necessity for Two
Natural Gas Combustion Turbine Generators near Hankinson, N.D., Cas Nos. PU-13-194 and PU-13-195,
at 4 (Nov. 206, 2013).
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reasonably 1) addresses a system capacity need and 2) represents a least-
cost resource when also considering the local reliability and system
benefits of developing thermal generation in North Dakota.

The addition of natural gas generation is also consistent with Norther American Electric
Reliability Corporation (NERC) recommendations. NERC recommended in its 2023
Long Term Reliability Assessment report that entities “[a]dd new resources with needed
reliability attributes and make existing resources more dependable.”” NERC further
suggested that “[n]atural-gas-fired generators are essential for meeting demand; they are
dispatchable at any hour and provide a consistent rated output under a wide range of
conditions.”* The reliability report also recommended better coordination of the gas
and electric infrastructure, as well as better extreme weather preparedness to ensure
adequate resource availability during prolonged extreme weather events.

If the capability is available, the CT's will also be able to provide system support because
they will have clutches that will disengage them from the power producing portion and
only provide the reactive portion. Operating the CTs in synchronous condenser mode
will provide regional stability if needed and help support large power transfers from the
Dakotas to Minnesota.

o Appropriate Investment

Adding CT's complement and support the Company’s existing generation portfolio and
the energy portfolio we will build into the future. New CTs like those proposed here
are critical to the transition as we do not currently have other options that meet our
high capacity, long duration needs. The addition of peaking capacity allows us to more
fully utilize existing, intermediate generation and continue to add low-cost renewable
generation. While costs for the Proposal are substantially higher than would typically
be expected for CT's due to a need to build out pipeline infrastructure, the investment
is appropriate to provide a firm dispatchable resource to the Red River Valley. As noted
above, locating this resource in the Fargo/Moorhead area provides critical reliability
support to foster our existing and future renewable resources. Even with the added

> NERC 2023 Tong-Term Reliability Assessment at 10 (Dec. 2023), available at
https:/ /www.nerc.com/pa/RAPA/ra/Reliability%020Assessments%20DL/NERC_LTRA_2023.pdf

*1d



Chapter 1 Executive Summary

costs for pipeline capacity, the Bison Generating Station remains more cost effective
than a battery energy storage system project providing similar capacity.

o Geographic Distribution of Generation Resources

In our transition to a cleaner, and eventually no-carbon, portfolio, the Company is
closing many large generators that have historically provided the “backbone” of our
system, providing easy and accessible resources on a demand basis. Going forward, we
will rely on more geographically dispersed, and more intermittent generation sources to
serve our territory. If done right, this can result in a more stable, secure, and reliable
system that is not overly dependent on a small group of large generators.

We currently do not have any dispatchable generation resources near the
Fargo/Moorhead atea. To balance the interests of the states that we setve and to
maintain the benefits of an integrated system for all of our customers, the Company set
out to find options that address the reliability concerns of the PSC, while preserving the
Company’s desire to develop cost-effective generation alternatives that support our
clean-energy transition plans. To that end, we reviewed possible generation sites located
reasonably close to Company load centers in North Dakota that could also satisfy
traditional resource planning criteria. Our investigation revealed that while 345 kV
transmission interconnection locations are available proximate to load centers, existing
natural gas supplies are constrained.

Recognizing that the Company is the largest utility in North Dakota, and that the
Company does not yet have any dispatchable generation (either owned or in the form
of power purchase agreements [PPAs]) in that state, ownership of CTs in North Dakota
provides important options to be able to expand and diversify our generation fleet. The
Bison Site in Harmony Township is about 10 miles from our Fargo load center, and is
adjacent to the existing 345 kV Bison Substation. As the first new gas plant proposed
in the area, it will bear the cost for necessary natural gas system upgrades to provide
adequate natural gas supply to the Bison Generating Station.

1.2.2 Relationship of Bison Generating Station Proposal to Other

Company Proposals.

The Commission found that it is more likely than not that the Company will need up
to 800 MW of firm dispatchable resources between 2027 and 2029. Given its size, this
Proposal is intended to be evaluated as part of a larger portfolio of resources that can
meet the up to 800 MW need identified in the 2019 IRP, including the 420 MW Lyon
County Proposal also being submitted by the Company.
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In addition, in the 2019 IRP Otder, the Commission directed Xcel Energy to include
an evaluation of renewable resources and storage that could deliver the grid attributes
necessary to meet the identified need. Consistent with this direction, the Company
evaluated potential storage options. As a result of that evaluation, the Company is also
submitting a proposal for our Sherco West Battery Energy Storage System (BESS) in
this proceeding.

1.3  Regulatory Background & Framework.

In its 2019 IRP Order, the Commission found that “it is more likely than not that Xcel
Energy will need up to 800 MW of generic firm dispatchable resources between 2027
and 2029.” The Commission’s finding was not tied to a specific location or technology,
and the Commission directed Xcel Energy (in a future resource plan, certificate of need
application, or resource acquisition proceeding) to “include an evaluation of renewable
resources and storage that can deliver the identified necessary grid attributes....” The
Commission’s order further specified:

A. For purposes of Ordering Paragraph 3, “firm
dispatchable” means a resource or combination of resources
that is able to provide capacity and energy.

B. Other characteristics for a firm dispatchable resource that
may be considered include—

1) energy availability to meet load for extended durations
of energy in the context of the system as a whole,

2) the value from production capabilities during potential
system restoration events of unknown duration,

3) environmental impacts,
4) costs, and
5) the ability to foster integration of renewable resources.

C. Xcel shall analyze this likely need based on up-to-date
system-wide modeling, including corrected modeling of
wind fleet variability and of exchanges with MISO, in order
to —
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1) establish the capacity, energy, resource adequacy,
energy availability, ancillary service, and reliability needs,
and

2) quantity and compare the contribution of the electric
system attributes from the different resource options
considered to meet the identified grid needs.

The Commission further ordered that the Xcel-Bid Contested Case/Track 2 contested
case bidding process must be used for the firm dispatchable resources identified in the
2019 IRP Otder.> This process was first approved in the Company’s 2004 Resource
Plan (Docket No. E002/RP-04-1752). In summary, when the Company is proposing a
self-built alternative, the Commission specified a certificate of need-like process where:

o The Company submits a detailed filing regarding its proposal containing
information as laid out in Minnesota rules and statutes governing
certificate of need applications.

o On the same date, interested competitors provide their proposals in
similar certificate of need like detail, including proposed contract terms.

. A contested case is conducted before an administrative law judge, with
findings and recommendations to be provided to the Commission.

° The Commission considers the developed record and issues its selection
decision and grants certificates of need as appropriate.

o The Company and any selected independent power supplier have four
months to negotiate a Power Purchase Agreement or Purchase and Sale
Agreement for Commission approval.

Xcel Energy initiated this docket on May 24, 2023 with its Notice Petition. In its
November 3, 2023 Order Approving Petition and Requiring Compliance Filing, the
Commission directed the Company and any competitors to file their proposals with the
Commission by January 22, 2024. In the same order, the Commission also approved,
with modifications, the Resource Attributes Matrix, Applicant Guide and Filing
Requirements, and the proposed evaluation process. Xcel Energy revised these

> IRP Order at 33, 9 6(C).
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documents consistent with the Commission’s order and, on November 13, 2023,
submitted a compliance filing confirming that it would publish the requisite materials
on November 22, 2023.°

1.4 Resource Need.

1.4.1 2019 IRP.

This proceeding arises out of the lengthy and comprehensive review of the Company’s
resource needs as part of the 2019 IRP. In its July 1, 2019 Integrated Resource Plan
(Initial Preferred Plan), Xcel Energy proposed a plan that would reduce carbon
emissions 80 percent by 2030, and provide 100 percent carbon-free energy by 20507,
Xcel Energy’s proposal included the elimination of coal-fired generation from its
system by 2030 and, among other things, taking ownership of the Mankato Energy
Center (MEC) combined cycle (CC) and constructing a new CC at the Sherco site
(Sherco CC).® The Initial Preferred Plan explained that those dispatchable resources
“will be critical as we retire 2,400 MW of coal-fired baseload....””” After conducting the
additional modeling required by the Commission, Xcel Energy filed its Supplement
Preferred Plan (Supplement Preferred Plan).!” The Supplement Preferred Plan shared
the same key elements as the Initial Preferred Plan and continued to include eatlier
retitements of coal units, as well as approximately 800 MW of CC at the Sherco site.'!
The Supplement Preferred Plan did not include the MEC acquisition because the

6 §ee Compliance Filing (Nov. 13, 2023) (eDocket No. 202311-200447-01).

7 Reply Comments at 131 (June 25, 2021) (eDocket Nos. 20216-175386-01 (Public) and 20216-
175386-02 (Trade Secret)) (Alternate Plan).

8 Alternate Plan at 16.

? Initial Preferred Plan at 24 (July 1,2019) (eDocket Nos. 20197-154051-01(Public) and 20197-154051-
02 (Trade Secret)) (Initial Preferred Plan).

10 Supplement Preferred Plan (June 30, 2020) (eDocket Nos. 20206-164371-01 (Public) and 20206-
164371-02 (Trade Secret) (Supplement Preferred Plan).

" Supplement Preferred Plan at 76.
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Commission issued an order on December 18, 2019, denying the proposed
acquisition.'?

On June 25, 2021, Xcel Energy submitted its Alternate Plan. Like the Initial and
Supplement Preferred Plans, the Alternate Plan continued to include the retirement of
the Company’s coal generation by 2030."" The Company explained that, although it
continued to believe that the proposed “Sherco CC would be a valuable system resource
and a reasonable and appropriate solution to retiring more than 2,400 MW of coal
generation”'" while maintaining system stability and providing dispatchable energy, the
Alternate Plan “represents the best path forward” for customers and stakeholders.!
The Alternate Plan “achieves greater emissions reductions, decreases customer costs,
maintains reliability, adds more renewables in a faster timeframe, reduces our reliance
on natural gas, and supports a new and more resilient approach to system restoration.”!¢

Because the Alternate Plan did not include the Sherco CC, Xcel Energy noted that “the
Company will — for the first time since the 1970s — be operating a system without central
station power in Becker, which represents a fundamental shift in the way we plan and
operate our system.”!” As part of its analysis in the Alternate Plan of operating without
a Sherco CC, the Company identified the need for other dispatchable resources that
could support grid reliability and resiliency in light of the increased renewables being
added to the system and the baseload units being retired. More specifically, the
Company proposed 400 MW hydrogen-capable CT's in Lyon County, Minnesota, and
400 MW CTs near Fargo, North Dakota.”® The Lyon County Station would
interconnect via the proposed Minnesota Energy Connection (MNEC) transmission

12 1n the Matter of a Petition by Northern States Power Company, d/ b/ a Xcel Energy, for Approval of the Acquisition
of the Mankato Energy Center, MPUC Docket No. E002/PA-18-702, Order Denying Petition and
Requiring Supplemental Modeling at 10 (Dec. 18, 2019).

13 Alternate Plan at 1.

4 Alternate Plan at 2.

15 Ii

16 14

17 14

18 Alternate Plan at 37.

10
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line, which will reutilize Xcel Energy’s existing interconnection rights at Sherco and also
facilitate the interconnection of thousands of MW of renewable resources.'”

Xcel Energy understands that some parties have and will continue to advocate to
eliminate the firm dispatchable generation additions included in the Alternate Plan;
however, the Company explained in the IRP proceeding that it does not believe that is
prudent.?’ As the bulk power system operator and infrastructure provider charged with
providing critical power to over one million customers throughout the Upper Midwest,
Xcel Energy needs sufficient firm dispatchable resources to maximize renewable
capability and production and to ensure a reliable and affordable clean energy
transition.”! The replacement firm dispatchable generation serves an important role for
system stability and other reliability needs, and can support capacity and energy needs
when variable renewables are not available (such as the polar vortex of 2019 or the cold
weather event our region experienced in 2021).% Yet on average, these resources have
relatively low capacity factors — meaning their contribution to carbon emissions is also
relatively low.” Whereas modeling results showed the Sherco CC running at an 80
percent capacity factor, the CT resources modeled in the Alternate Plan average 5

19 There are specific requirements governing generator replacement and the ownership of resources
that reutilize these interconnection rights. MISO’s generator replacement rules are set out in
Attachment X of the MISO Tariff, which contains MISO’s Generator Interconnection Procedures or
“GIPs.” The general timing rules of generator interconnection replacement under the MISO Tariff
require (1) that a request for generator interconnection replacement be submitted at least one year
prior to the date that an existing generation facility will cease operation, Attach. X § 3.7.1(ii), and (2)
the expected commercial operation date for a replacement facility must be within three years of the
date that the existing facility ceases operation, Attach. X § 3.3.1.11 These generator interconnection
rules allow for the owner of an existing facility to request to itself replace the facility with another
facility. The rules do not allow the owner of an existing facility to submit a request for a third party to
build a replacement facility that will use the owner’s existing interconnection rights. The Lyon County
Station was modeled to utilize Sherco Unit 1’s interconnection, which has a resource replacement
window of 2027-29.

20 Alternate Plan at 23.
21 Alternate Plan at 11.
22 Id

23 Ii
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Chapter 1 Executive Summary

percent or lower — sometimes substantially lower — throughout the planning period.*
In this way, Xcel Energy identified that CT resources are a necessary insurance policy
that enables us to pursue deep carbon reduction and higher and higher levels of
renewable penetration while ensuring that our customers will receive reliable and
affordable service during the hottest and coldest days of the year, even when renewable
generation is limited or non-existent.”

In particular, as demonstrated by the Company’s EnCompass chronological hourly
dispatch model, winter weather emergencies, which are occurring with greater
frequency and intensity, coupled with greater variations in weather impacted fuel for
generation, drive the need to ensure sufficient firm dispatchable capacity to handle
unexpected demand spikes and supply shortfalls.

The Commission determined that it was more likely than not that the Company would
need up to 800 MWs of firm dispatchable resources to meet this need in the 2027 to
2029 time period.

1.4.2 2024-2040 Resource Plan.

Xcel Energy anticipates filing its next Resource Plan in February 2024. That plan will
include up-to-date system-wide modeling, and we believe it will again affirm the need
for firm dispatchable resources to continue to reliably meet the needs of our customers.

Xcel Energy will file the updated forecast and other relevant information from the
2024-2040 Resource Plan in this docket after it is efiled.

1.5 Environmental Impacts.

Our Proposal has been designed and located to minimize land use conflicts as well as
air and water quality impacts. The Proposal is located on land owned by the Company
adjacent to an existing substation, avoiding the need for substantial new additional
transmission infrastructure and related environmental impacts. The Bison Site is
currently cropland. No residential displacement is anticipated. The Proposal will be

24 Alternate Plan at 11.

25 Ii
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designed to meet the applicable noise limits. The Proposal would be sited to avoid
wetlands, waterbodies, and sensitive resources.

Separate from this Proposal, there will be impacts associated with the buildout of the
natural gas pipeline system to provide fuel for the Proposal. The buildout will be
undertaken by WBI and Viking and subject to FERC permitting. The new 3.5-mile
connection to the WBI system and the 70 miles of upgrades in North Dakota and
Minnesota are expected to be located within existing pipeline right-of-way which will
reduce impacts.

1.6  Alternatives.

Section 5 of this Application includes the Company’s analysis of alternatives to this
Proposal. As detailed further in that section, new CTs like this Proposal are critical to
the transition to carbon-free energy because we do not currently have other options
that meet our high capacity, long duration, and reliability needs. Additionally, the Bison
CTs are proposed to be hydrogen-ready and, therefore, may also play a significant role
in our efforts to reduce carbon emissions and transition to clean energy.

For these reasons, and as further detailed in this Application, pursuant to Minn. Stat.
§§ 216B.2422, subd. 4, and 216B.243, subd. 3a, the Proposal is less expensive than a
project generating renewable energy and/or otherwise in the public interest.

1.7 Certificate of Need Criteria.

Minnesota rules and statutes specify the criteria the Commission should apply in
determining whether to grant a Certificate of Need. Subdivision 3 of Minn. Stat.
§ 216B.243 identifies the criteria the Commission must evaluate when assessing need.
Minnesota Rule 7849.0120 further provides that the Commission shall grant a
Certificate of Need if the Commission determines that the proposal satisfies the
tollowing criteria:

(A)  The probable result of denial would be an adverse effect upon the future adequacy,
reliability, or efficiency of energy supply to the applicant, to the applicant’s customers, or
to the people of Minnesota and neighboring states;

Denial of this Proposal could result in adverse effects upon the present and future
efficiency of energy supply to the Minnesota electric customers and other end users.
This Proposal provides 447 MW of capacity needed to serve our load and a firm
dispatchable resource in the Red River Valley that will enhance transmission system

reliability.

13



Chapter 1 Executive Summary

B) A more reasonable and prudent alternative to the proposed facility has not been
demonstrated by a preponderance of the evidence on the record;

The Bison Generating Station is part of a larger portfolio to meet the Company’s need
tor up to 800 MW of firm dispatchable generation. The record will not demonstrate a
more reasonable and prudent alternative to meet the Company’s capacity, dispatchable
resource and reliability needs in the Red River Valley, reliability needs that have been
exacerbated by the retirement of other generation resources in the area. The substantial
investment in and expansion of natural gas infrastructure is required to meets these

reliability needs.

(C) By a preponderance of the evidence on the record, the proposed facility, or a suitable
modification of the facility, will provide benefits to society in a manner compatible with
protecting the natural and socioeconomic environments, including human health;

The facility is proposed to be sited to avoid and minimize environmental impacts and
will be designed to employ mitigation measures to reduce emissions, including an
option that provides the ability to co-combust hydrogen. See Section 6 herein.

(D) The record does not demonstrate that the design, construction, or operation of the
proposed facility, or a suitable modification of the facility, will fail to comply with
relevant policies, rules, and regulations of other state and federal agencies and local
governments.

The Proposal would comply with all relevant policies, rules, and regulations. Xcel
Energy will secure all necessary permits and authorizations for the Proposal, and the
Proposal has been designed to minimize carbon emissions and ensure that the
Company will be in compliance with Minnesota’s 100 percent by 2040 standard.

In addition, the Commission considers the relationship of the proposed facility to the
following socioeconomic considerations:

(E)  Socially beneficial uses of the output of the facility;

Because it would support the Company’s ability to continue to provide reliable electric
service to its customers, the Proposal helps to ensure continued economic vitality in the
areas we serve.,

(F)  Promotional activities that may have given rise to the demand for the facility; and

Xcel Energy does not have programs promoting the sale of electricity that would have
given rise to the demand for this facility.

14
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(G)  Elffects of the facility in inducing future development.
See (A).
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2. GENERAL INFORMATION.

2.1  Applicant Information.

The applicant’s complete name and address, telephone number are:

Northern States Power Company, a Minnesota corporation
Xcel Energy

414 Nicollet Mall

Minneapolis, Minnesota 55401

(612) 330-5500

The Company official responsible for this filing is:

Bria Shea

Regional Vice President, Regulatory Policy
Xcel Energy

414 Nicollet Mall, 401 — 7th Floor
Minneapolis, Minnesota 55401

(612) 330-6064

2.2 Description of Business and Service Area.

Northern States Power Company (NSP) is a public utility under the laws of the state of
Minnesota. The legal name of Xcel Energy is Northern States Power Company, a
Minnesota corporation. NSP and its parent public utility holding company, Xcel Energy
Inc., (XEI) are headquartered in Minneapolis, Minnesota.

XEI is a public utility that generates electrical power, and transmits, distributes, and
sells it to residential and business customers within service territories assigned by state
regulators in parts of Minnesota, Wisconsin, South Dakota, North Dakota, and the
upper peninsula of Michigan.

The Company and Northern States Power Company, a Wisconsin corporation
(NSPW), collectively the NSP Companies, own and operate the five-state integrated
NSP System pursuant to the terms of the FERC approved Interchange Agreement. The
NSP Companies have about 1.8 million electricity customers in the upper Midwest.
Figure 2-1 shows the Company’s upper Midwest service territories in the states of
Minnesota, Wisconsin, Michigan, North Dakota and South Dakota.
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Figure 2-1: NSP Companies’ Upper Midwest Service Territory

Approximately 89 percent of our NSP customers are residential, with commercial and
industrial customers comprising most of the remaining 11 percent. The distribution of
electricity sales by type of customer, however, is significantly different. Residential
customers make up approximately 23 percent of electricity sales, with commercial,
industrial, and other customers making up most of the remaining 77 percent.

The Company owns and operates multiple electric generation facilities serving this area
using a variety of technologies and fuels including, coal, natural gas, wind, solar, hydro,
refuse derived fuel (RDF), and nuclear.

Additional wind, solar, landfill gas, biomass, and hydropower are also included in our
generation portfolio through purchased power agreements.

2.3 Competitive Resource Acquisition Process.

The Commission indicated in the Company’s 2004 and 2007 Resource Plan dockets
that the Company should rely on competitive processes as much as possible to meet its
resource requirements. Thus, the Company has conducted a number of bidding
processes using a Request for Proposals (RFP) to acquire new resources. The RFP
process involves reviewing proposals received from developers, selecting the most cost-
effective projects, negotiating purchase agreements, and requesting the Commission’s
review and approval of the purchase agreements.

In the 2004 Resource Plan (Docket No. E002/RP-04-1752), the Commission approved
a separate process that uses a certificate of need procedural framework whenever the
Company proposes a self-build option in the competitive resource procurement
process. Under the Track 2 process, bidders, including the Company, must provide
information otherwise required in a certificate of need proceeding unless the
Commission has indicated exemptions apply.
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On April 15, 2022, the Commission approved our 2019 Resource Plan (Docket No. E-
002/RP-19-368), and found it more likely than not that the Company would have a
need for approximately, but not more than, 800 MW of generic firm dispatchable
resources between 2027 and 2029.% The Commission required that the Company utilize
the Track 2 process to identify and evaluate options to fulfill this firm dispatchable
resource need.”’

2.3.1 Certificate of Need Standard Applies.

When reviewing proposals in the Track 2 process, the Commission explained that the
“|c]ertificate of need filing requirements and decision criteria are clear, comprehensive,
directly relevant . . . , and easily transferable to th[is] resource procurement process.””
The standard of review for the selection of a resource in this proceeding is that
established by Minnesota Rule 7849.0120, which states that a certificate of need must
be granted upon the Commission determining the following four decision criteria have
been met:

A.  The probable result of denial would be an adverse effect upon
the future adequacy, reliability, or efficiency of energy supply to
the applicant, to the applicant’s customers, or to the people of
Minnesota and neighboring states;

B. A more reasonable and prudent alternative to the proposed
facility has not been demonstrated by a preponderance of the
evidence on the record;

C. A preponderance of record evidence shows the proposed facility,
or a suitable modification of the facility, will provide benefits to
society in a manner compatible with protecting the natural and
socioeconomic environments, including human health; and

26 IRP Otrder at 32, 9 3.

2T IRP Otder, at 33, 9 6A.

8 In the Matter of Northern States Power Company d/ b/ a Xcel Energy’s Application for Approval of its 2004
Resonrce Plan, Docket No. E002/RP-04-1752, Otrder Establishing Resource Acquisition Process,

Establishing Bidding Process Under Minn. Stat. § 216B.2422, Subd. 5, and Requiring Compliance
Filing at 6-7 (May 31, 2000).
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D.  The record does not demonstrate that the design, construction,
or operation of the proposed facility, or a suitable modification
of the facility, will fail to comply with relevant policies, rules, and
regulations of other state and federal agencies and local
governments.

Application of this standard allows the Commission to consider all aspects of the
Company’s Proposal to determine whether it is in our customers’ interest to proceed.
This standard also provides a robust framework for the Commission to analyze and
compare alternatives that are submitted into the record through the Track 2 process.

2.3.2 Evaluation Considerations

On May 24, 2023, the Company filed a petition under the Track 2 process requesting
permission to initiate a competitive resource acquisition process to acquire up to 800
MW of firm dispatchable resources. The Company suggested approximately 60 metrics
and a multi-phase process, focusing on evaluating attributes like resource capacity,
energy availability, value of production capabilities during system restoration,
environmental impacts, costs, and the ability to foster integration of renewable
resources.

On November 3, 2023, the Commission approved the Company’s petition proceeding
materials subject to modifications. To accomplish the process in a timely manner, the
Commission ordered a procedural schedule in which provided for:

o November 13, 2023: Compliance filing

° November 22, 2023: Xcel Energy Notice Published

o January 22, 2024: Xcel Energy and Interested Competitors File Proposals
to Meet the Need

o March 28, 2024: Commission Determination of Completeness, referral to
the Office of Administrative Hearings (OAH), if warranted

o October 25, 2024: Administrative Law Judge’s Report, if referred to OAH

o December 19, 2024: Commission decision on competitive process

In its November 3, 2023 Order, the Commission approved the process for evaluating
proposals in this docket. The five phases of the process include:

1 — Threshold requirement per proposal
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2 — Individual scoring per proposal

3 — Portfolio optimization in EnCompass

4 — Portfolio viability assessment and scoring

5 — Cost of value modeling and portfolio selection

The first phase will occur as part of the Commission’s completeness review. Phases 2
through 5 will be addressed through the remainder of this administrative proceeding.

The Commission also approved a revised resource attributes matrix which identifies the
metrics by which proposals will be evaluated, and at which stage of the process. The
attribute categories include: capacity; energy availability; blackstart and system
restoration; environmental impacts; costs; flexibility, essential reliability services; bidder
financial strength and experience; and energy justice.

On November 13, 2023, the Company filed a compliance filing with updated materials
to align with the Commission’s November 3, 2023 Order; and on November 22, 2023,
the Company published the Notice.

2.4 Related Permits and Approvals.

The CT units, RICE units, and associated facilities the Company is proposing to co-
locate at its Bison Substation in Mapleton, North Dakota will require approvals and
permits from other state and federal agencies and authorities. These are discussed
below.

2.4.1 Related North Dakota Approvals / Filings.

The CT units, RICE units, and associated facilities the Company is proposing to locate
at its Bison Substation property will require PSC approval and other state and federal
agencies and authorities. These are discussed below.

2.4.1.1 Advance Determination of Prudence.

Pursuant to North Dakota Century Code §49-05-16, a utility may seek an advance
determination of the prudence (ADP) of constructing new generation that will serve
North Dakota customers. In its 2007 rate case before the PSC, the Company committed
to file for an advance determination of prudence finding by the PSC for any resource
acquisition for which it files a certificate of need application with the Minnesota
Commission. This commitment was intended to ensure that the PSC is engaged eatly
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in the process of reviewing potential resources that could impact the adequacy and cost
of the Company’s service in North Dakota.

As a result of new integrated resource planning requirements in North Dakota and
discussion with North Dakota Commission Advocacy staff, we have filed a request to
remove the requirement to submit an ADP under certain circumstances, or in the
alternative request a three-month extension on the filing requirement until after the first
phase of this proceeding, and Commission has deemed the application complete.

2.4.1.2 Certificate of Public Convenience and Necessity.

Pursuant to North Dakota Century Code § 49-03-01.1 provides that no electric public
utility may construct, operate or extend public utility plant or system without first
obtaining a certificate from the PSC that public convenience and necessity (CPCN)
does or will require the proposed construction, operation, or extension. The Company
will apply for a CPCN for its Proposal to add two CTs, three RICE, and associated
facilities to its system.

2.41.3  Certificate of Site and Corridor Compatibility, and Route
Permit.

Pursuant to Section 49-22-07 of the North Dakota Century Code, a utility may not
begin construction of generation plant or transmission facilities without first obtaining
a certificate of site or corridor compatibility. The Company would also obtain a
Certificate of Convenience and Necessity from the PSC for its Proposal. The proposed
transmission lines will be less than one-mile long and therefore will not require a PSC
approval. N.D.C.C § 49-22-03(6) (defining transmission line to exclude line less than
one mile in length).

A natural gas line will be required to connect the WBI gas line to the site to provide gas
for the CTs and RICE. It is anticipated that WBI would construct and own the
approximately 3.5-mile long 12-inch diameter gas line from their compressor station
located to the south of the Bison site. The improvements will also include upsizing of
10 miles of pipeline on the WBI system in North Dakota and Minnesota and 60 miles
of expanded replacement pipeline on the Viking system in Minnesota. The pipeline
improvements on these interstate pipelines would be permitted by the FERC.

2.4.2 Other Potential Permits and Approvals.

Table 2-1 below identifies other permits or approvals that may be required for the
Proposal. We also plan to work closely with local governments and other officials to
address any reasonable concerns they might have as we move forward with the Proposal
in our siting processes.
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Agency
Federal

Federal Aviation
Administration

U.S. Environmental
Protection Agency

U.S. Environmental
Protection Agency
U.S. Environmental
Protection Agency

USFWS, Ecological
Services

USFWS, Migratory
Birds

General Information

Table 2-1: Potential Permits / Approvals Required

Proposed Activity

Notice of Proposed
Construction, Determination
of No Hazard

Spill Prevention, Control, and
Countermeasure (SPCC) Plan

Facility Response Planning
Requirements

Acid Rain permit (Title IV
Permit)

Section 7 Threatened and
Endangered Species
Consultation and Clearance

Migratory Birds Treaty
Act/Bald and Golden Eagle

Protection Compliance

Type of Approval / Review

Construction of stack and use of cranes.

Required if the facility will have 1,320 gallons or more of
aboveground petroleum storage capacity in 55-gallon-sized or
larger containers (or 42,000 gallons in underground storage not
regulated by underground storage tank rules).

Required if a facility will have the capacity to store 1,000,000
gallons or more of a petroleum product.

New and affected utility units that serve generators with total
nameplate capacity greater than 25 MWe is required to obtain
an acid rain permit. Required for CT's only.

If the project could potentially impact protected species or their
respective habitat, or if a Section 404 and/or NPDES permit is
required, then the FWS must be consulted. The FWS will
determine the level of effort needed for the project to proceed
(e.g., habitat assessment, species surveys, avian impact studies,
etc.).

Required when construction or operation of a proposed facility
could impact migratory birds, their nests, and especially
threatened or endangered species, including those protected
under the Bald and Golden Eagle Protection Act.
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Agency
State
NDDEQ

NDDEQ

NDDEQ

NDDEQ

North Dakota State
Water Commission
North Dakota
Department of
Water Resources

NDSHPO

Local
Cass County

Harmony

Township

Harmony
Township

Proposed Activity

Construction Stormwater
Permit

Stormwater Pollution
Prevention Plan

Air Permit to Construct
(Minor for Prevention of
Significant Deterioration)
Title V Air Operating Permit

Well permit

Water Appropriation Permit

State Historical Society of
North Dakota

Oversize / Overweight
Permit

Conditional Use Permit /
Zoning Amendment

Utility Permit

General Information

Type of Approval / Review

The construction general permit applies to construction
projects that disturb one or more acres.

Industrial facilities must follow the industrial stormwater
permit, also known as the multi-sector general permit.

Required for any source under NDAC 33.1-15-14.

Required for major sources (over 100 tons per year) of criteria
pollutants. Applied for within one year of commencing
operation.

Required if pumping more than 12.5 acre-feet (4,073,000
gallons per year).

Required before commencing any construction for the purpose
of appropriating waters of the state or before taking waters of
the state from any constructed works (NDCC 61-04-02).
Proposal will require a Certificate of Site Compatibility from the
ND PSC; therefore, the Proposal is subject to review by the
SNDSHPO under NNDCC Section 49-22-09.

Required whenever oversize/overweight equipment travels on
roadway or bridges on county roads.

For uses of a special nature not automatically permitted in a
zoning district and which requires review and approval of the
Zoning Commission.

Required to install and maintain the utilities in township right-
of-way.
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Agency Proposed Activity Type of Approval / Review

Harmony Building Permit Approval for any new construction, addition, remodeling

Township project, or structural alteration, as well as mechanical, electrical,
and plumbing projects.

Harmony Road and Highway Access Required to install access from township roads to site.

Township Permit
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3. RESOURCE NEED.

3.1 Need for Firm Dispatchable Resources.

The 2019 IRP discussed the need for firm dispatchable resources to meet customer
demand,” system restoration needs,” and our capacity requirements as baseload plants
retite and additional renewable generation comes online.”! With several large thermal
baseload units retiring and several smaller firm dispatchable resources reaching the end
of their current lives or with expiring contracts in the 2020s our resource plan had
identified a need for incremental firm dispatchable capacity.”? The Commission’s IRP
Order addressed the need for additional firm dispatchable resources starting in 2027 in
Order Point 3:

3. In addition to the resources discussed in Ordering Paragraph 2,
the Commission finds that it is more likely than not that there will
be a need for approximately, but not more than, 800 MW of generic
firm dispatchable resources between 2027 and 2029. In a future
resource plan, Certificate of Need application, or applicable
resource acquisition proceeding, Xcel shall include an evaluation of
renewable resources and storage that can deliver the identified
necessary grid attributes to meet the need for approximately, but
not more than, 800 MW of generic firm dispatchable resources
between 2027 and 2029.%

% % *

2 Alternate Plan at 9.

3 Alternate Plan at 54.
31 Alternate Plan at 30.
32 Alternate Plan at 114.

3 IRP Otrder at 32, 9 3.
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C. Xcel shall analyze this likely need based on up-to-date system-
wide modeling, including corrected modeling of wind fleet
variability and of exchanges with MISO, in order to—

1) establish the capacity, energy, resource adequacy, energy
availability, ancillary service, and reliability needs, and

2) quantify and compare the contribution of the electric system
attributes from the different resource options considered to
meet the identified grid needs.*

While the Commission approved a likely need for up to 800 MW of firm dispatchable
resources and initiated this proceeding to identify and select the resources best suited
to fulfill the firm dispatchable need, the need must still be analyzed based on up-to-date
system-wide modeling.

Generally, we analyze resources as part of our resource planning efforts. While our 2019
Resource Plan was our most recently approved plan, we anticipate filing our 2024-2040
Resource Plan with the Commission in February. Our 2024-2040 Resource Plan will
include the necessary up-to-date system-wide modeling required for the proceeding,
which we plan to file with in the administrative proceeding.

That being said, we believe our updated modeling will affirm the need for firm
dispatchable resources. Given the likely need, the Company believes the prudent
approach is to continue to plan to meet the current identified need for our system while
vetting the need against the updated modeling.

This conservative approach ensures adequate generating capacity under all reasonable
circumstances. At the same time, the Commission can consider options that provide
flexibility to adjust the timing of resource additions.

CTs can start up quickly, which allows them to provide power when demand levels
are high or increasing rapidly. This quick response time is a significant advantage in
maintaining the reliability of the power grid. In addition, combustion turbines provide
stability to the voltage support, which is crucial for the smooth operation of the grid.

3 IRP Order at 32,  3(C).
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CTs are a highly effective firm dispatchable resource due to their flexibility, stability and
support for renewable energy. As the power grid incorporates more renewable energy
sources like wind and solar, which are intermittent, CTs can quickly ramp up to
compensate for the intraday and intra-hour variability in renewable resources or
fluctuations in electricity demand. Thus, the combination of flexibility, stability, support
for renewable energy, long-duration storage, and cost-effectiveness makes CTs a
valuable firm dispatchable resource in the power grid.

3.2 Minnesota’s Carbon Free and Renewable Energy Standards.

In 2005, about 65 percent of electricity generated in Minnesota came from coal and
natural gas.” In 2023, renewable energy provided the largest share of electricity
generation statewide.”

State energy policies have also grown and evolved over the years. Minnesota’s original
Renewable Energy Objective, adopted in 2001, directed all electric utilities in the state
to “make a good faith effort” to obtain one percent of their Minnesota retail energy
sales from renewable energy resources in 2005, increasing to seven percent by 2010.
Minnesota statute also required Xcel Energy to generate 30 percent of its retail sales
from renewable energy by 2020.>” Xcel Energy met that target.’®

More broadly, Minnesota had previously set a goal to reduce statewide greenhouse gas
emissions across all sectors, reducing those emissions to a level at least 30 percent below
2005 levels by 2025 and to a level at least 80 percent below 2005 levels by 2050.%

% US. Energy Information Administration (EIA), FEletricity Data Browser, available at

https://www.eia.gov/electricity /data/browser/ (last accessed Jan. 20, 2024).

3 BIA, Minnesota State Profile and Energy Estimates, available at https:/ /www.cia.gov/state/?sid=MN (last
accessed Jan. 20, 2024).

37 Minn. Stat. § 216B.1691, subds. 2 and 2a.
38 See In the Matter of Commission Consideration and Determination of Compliance with Renewable Energy Standards

Jor Year 2020, MPUC Docket No. E999/PR-21-12, Renewable Energy Certificate Retirement and
Solar Energy Standards Reporting for Compliance Year 2020 (June 2, 2021).

3 Minn. Stat. § 216H.02, subd. 1.
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Similarly, Minnesota has recognized a “vital interest in providing for . . . the
development and use of renewable energy resources wherever possible.”*

Xcel Energy has been working to meet these goals and, more recently, in 2023,
Minnesota amended Minn. Stat. § 216B.1691 to include additional milestones for
renewable energy, as well as new carbon-free energy standards. The new legislation
requires Xcel Energy to generate or procure carbon-free energy equivalent to 100
percent of its Minnesota retail sales by 2040. The law also requires Xcel Energy to
achieve interim carbon-free standards of 80 percent by 2030 and 90 percent by 2035,
and a renewable energy standard of 55 percent by 2035.

Xcel Energy is committed to delivering carbon-free electricity and is on track to meet
Minnesota’s 100 percent by 2040 law targets. In December 2018, Xcel Energy was the
first major U.S. energy provider to commit to delivering 100 percent carbon-free
electricity by 2050, with one of the most aggressive interim targets to reduce carbon
emissions more than 80 percent by 2030, from 2005 levels. Xcel Energy has already
reduced carbon emissions by 51 percent, and the 2019 IRP surpasses Xcel Energy’s
interim target, reducing estimated carbon emissions over 85 percent by 2030, with even
deeper carbon reductions beyond 2030 that position Xcel Energy well to reach 100
percent carbon-free energy faster, meeting the ambitious new goals of the State of
Minnesota.

Like compliance with the renewable energy standard (RES), we will demonstrate
compliance with the Carbon Free Standard (CEFS) by comparing the total megawatt-
hours of carbon-free generation on our system — that is, our five-state Upper Midwest
integrated system — to our Minnesota retail sales. Our system’s carbon-free generation
will be allocated to our Minnesota jurisdiction based on the percentage of total system
sales in Minnesota. Currently, approximately 73 percent of our total system sales are to
Minnesota customers.

The Company is well positioned to achieve compliance with the new legislation under
the Alternate Plan approved in our last IRP.* More specifically, the Commission
approved Xcel Energy’s plan that is expected to reduce carbon dioxide emissions more
than 85 percent from 2005 levels and deliver at least 80 percent of customers’ electricity
trom carbon-free energy sources by 2030. Further, as shown in the table below, based

4 Minn. Stat. § 216C.05, subd. 1.

41 §ee IRP Order.
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on the 2019 IRP Alternate Plan (which represents our currently approved IRP), our
system will meet or exceed Minnesota’s 100 percent CES by 2040 law targets.

Table 3-1: Approved IRP Alternate Plan Carbon-Free Energy*

2030 2035 2040
Carbon-Free Generation (GWh) 42,873 40,044 46,348
Allocation to Minnesota (GWh) 31,187 29,129 33,714
Minnesota Retail Sales (GWh) 30,062 30,702 33,467
Percentage Carbon-Free Generation

100% 95%™* 100%

(Carbon-Free Gen/MN Retail Sales)

As shown in the table above, based on the 2019 IRP Alternate Plan (which represents
our currently approved IRP), our system will meet or exceed the thresholds required by
the CFS. Therefore, the carbon cost assumptions used in our last IRP resulted in a plan
that complies with the CFS for our system.** We note that Table 3-1 does not rely on
renewable energy credits (RECs) or partial carbon-free energy credits associated with
market purchases to demonstrate compliance with the CFS, although it is our
understanding that those represent acceptable compliance pathways per the legislation.

2 We note that our accounting for compliance with the carbon-free standard matches the annual
utility generation or procurement from carbon-free technologies (including the carbon-free portion
of market purchases) against annual retail electric sales in Minnesota. Compliance with the carbon-
free standards is determined by the delta between carbon-free generation and the total of retail electric
sales in Minnesota.

# Note that the decline in percentage of carbon-free energy is attributable, in large part, to Prairie
Island units rolling off the system, per their cutrent end of license life in 2033/2034.

# See Xcel Energy Reply Comments, Appendix A, Docket No. E002/RP-19-368 (June 25, 2021).

Numbers presented in Table 3-1 above are based on the PVRR results where cost of carbon is not
considered in the dispatch decisions but has been included in capacity expansion optimization.
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We also note that the CFS applies only to energy sales in Minnesota and differs
materially in both scope and carbon accounting framework from the Company’s goal
to achieve a carbon-free generation system across the eight states we serve by 2050.
Notably, the legislation preserves opportunities to invest in firm dispatchable units as
needed to ensure system reliability, provided that sufficient quantities of energy
generated on a utility’s system is carbon-free relative to retail sales.

Xcel Energy anticipates that its forthcoming IRP filing will, likewise, continue to show
compliance with the CFS while, at the same time, also continue to demonstrate a need
for the firm dispatchable resources to be provided by the Bison Generating Station.

Additionally, Xcel Energy, as part of the Minnesota Transmission Owners, regularly
files a Biennial Transmission Report (Biennial Report). Among other things, the
Biennial Report includes an analysis of any transmission needed to meet the CFS. The
2023 Biennial Report was filed on November 1, 2023 in MPUC Docket No. 999/M-
23-91.
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4. PROPOSAL DESCRIPTION.

4.1 Proposal Overview.

The Company proposes to install two natural gas-fired, simple-cycle CT generators and
three compression-ignition, natural gas-fired RICE. One CT and all three RICE will
have fuel oil as a back-up fuel. In addition, each CT will have the capability to co-
combust up to 30 percent H, (by volume) with natural gas. Each CT can produce
approximately 210 MW (nominal) of power and each RICE can produce approximately
9 MW (nominal) of power in summer heat and humidity conditions for a total of 447
MW of capacity. The CTs would be placed in service in 2028 adjacent to the Company’s
existing Bison Substation site in Cass County, North Dakota. The site allows the
Company to maximize the use of existing transmission infrastructure which includes
the substation for interconnection. The natural gas supply is constrained in the area
and will therefore require substantial pipeline improvements in North Dakota and
Minnesota to provide a firm supply of natural gas.

4.2  Location and Preliminary Layout.

The proposed location of the Bison Generating Station site is shown in Figure 4-1. The
Proposal location is in Cass County, North Dakota, approximately 10 miles northwest
of Fargo and 4.5 miles north of the City of Mapleton. (see Figure 4-1) The proposed
layout for the new CTs and the RICE is shown in Figure 4-2. A more detailed layout
is provided in Appendix B-3.
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Figure 4-1: Bison Proposal Site
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Figure 4-2: Bison Site Layout
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4.3  Simple-Cycle Combustion Turbines.

A simple-cycle CT is an electric generating technology in which electricity is produced
trom a CT without incorporating heat recovery from the turbine exhaust. A schematic
of a single CT at Bison is shown below in Figure 4-3.
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Figure 4-3: Schematic Diagram of a Simple Cycle Combustion Turbine
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The design capacity of the Proposal is based on the performance characteristics of F-
class CTs. The CT technology available today is significantly improved over that
available even a few years ago. The model of F-class CTs now commercially available
has fast start capability, which allows it to reach 150 MW in 10 minutes from a cold
start, operate in a range of at least 50 percent to 100 percent load while meeting emission
limits, and achieve faster ramp rates over the load range. In addition, the maintenance
and overhaul cycles have been significantly improved as compared to earlier F-class
CTs. The base performance, with respect to full load capacity and heat rate, has also
been improved.

Each combustion turbine-generator consists of the following equipment in series:

1. Inlet Air Filter and evaporative cooler, which cleans and cools the air
entering the turbine;

2. Compressor, where air is drawn in and compressed;

3. Combustor, where the air/fuel mixture is ignited;

4. Power Turbine, where the combusted gases expand to rotate a turbine-
generator;
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5. Generator, which converts the rotating mechanical energy to electrical
energy;
6. Main Step-Up transformer, which increases the generator voltage to the

transmission voltage of 345kV; and

7. Auxiliary Transformer, which converts some of the output power to lower
voltages for use by the unit’s auxiliary equipment.

The CT units will be integrated into our remote dispatch control center. We expect to
use the units for peaking load service, dispatching them after all lower cost and “must
run” units. They are expected to be dispatched primarily during higher system load
periods in the summer and winter months, with an annual capacity factor of between
five and ten percent, but will be permitted to operate up to 30 percent capacity factor.
Future needs may vary with the decommissioning of coal-fired and other older fossil-
tuel generation plants, as well as further integration of renewable energy.

The CT units will also serve to load follow as system load requirements change. They
will be able to provide capacity of 150 MW within a 10-minute notice (qualifying the
units for spinning reserve status within MISO), and will have the ability to ramp at a
minimum of 15 MW per minute.

The CTs will include exhaust stacks that will be approximately 90 feet. Water supply is
anticipated to be via an on-site well. The site will also include three 750-kW emergency
diesel generators (for power in case of an emergency).

4.4 Associated Transmission Lines.

The Proposal also includes two 345 kV gen-tie lines that will connect the Proposal to
the Bison Substation. Xcel Energy anticipates that these lines will be co-located on
common structures and be less than 1,200 feet long. The proposed right-of-way width
for the transmission lines is 150 feet and located entirely on Xcel Energy property. The
proposed conductor is 2-954 ACSS/TW or a conductor of similar capacity. The Bison
Substation will be expanded to accommodate the connections. The expansion will
include two low-profile 345kV breaker rows and two 345kV line terminations to the
west of the existing Bison Substation layout. There will be two breakers per new row
and two added to the existing western bus. The transmission lines will be on separate
breaker-and-a-half rows to prevent a breaker failure event taking out both of the new
lines. Exemplar structures are included in Appendix C.

With respect to electric and magnetic fields, the transmission lines associated with the
Proposal are anticipated to comply with applicable Commission standards and be
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consistent with levels from other similar transmission lines. Transmission lines are
desighed to not cause radio or television interference under typical operating
conditions. If interference does occur where good reception is presently obtained, the
Company will take necessary action to restore reception to the present level.

Construction of the transmission lines will begin after land acquisition is complete and
required permits and approvals are obtained. Construction will follow Xcel Energy’s
standard construction and mitigation best practices as developed to minimize
temporary and permanent impacts to land and the environment. Once construction is
completed in an area, disturbed areas will be restored to their original condition to the
maximum extent feasible.

Transmission lines are designed to operate for decades and require only moderate
maintenance. Xcel Energy will regularly inspect the transmission lines as part of its
ongoing maintenance practices. The estimated service life of the transmission lines for
accounting purposes varies among utilities. Xcel Energy uses an approximately 60-year
service life for its transmission assets. However, practically speaking, high voltage
transmission lines are seldom completely retired. The average annual availability of
transmission infrastructure is very high, in excess of 99 percent. Given the close
proximity of the Bison Generating Station to Bison Substation, line losses are
anticipated to be negligible.

4.5 Reciprocating Internal Combustion Engine Generators.

The Proposal will have 27 MW of electric generation consisting of three RICE-driven
electric generators fueled by either natural gas or fuel oil. Each RICE unit will be
nominally nine MW. Each RICE unit operates on a four-stroke cycle to convert
pressure into rotational energy. Pilot fuel ignites the natural gas fuel in the engine
cylinders which produces pressure in the engine cylinders. The engine’s drive shaft turns
the attached electric generator to produce electricity. These are heavy duty engines that
can be started and stopped (i.e., cycled) quickly and can easily adapt to grid-load
variations. The engines operate at constant speeds around 720 revolutions per minute.
Each of the RICE units will have selective catalytic reduction (SCR) systems for
nitrogen oxides (NOx) control and oxidation catalysts for control of carbon monoxide
(CO), volatile organic compounds (VOC) and volatile hazardous air pollutants (HAPs).

The engines will be housed indoors in a new engine hall building. The exhaust system
tor each RICE unit will be located outside the engine hall building. After passing
through the emission control system and silencers (mufflers), the individual engine
exhaust will be ducted to individual exhaust stacks. The engines will be cooled by a
closed loop propylene glycol/water circulation system with outdoor ait-cooled heat
rejection radiators (fin-fan coolers).

36



Chapter 4 Proposal Description

Similar to the CTs, the RICE units are expected to be dispatched primarily during higher
system load periods in the summer and winter months, and will be permitted to operate
up to 65 percent capacity factor. With their lower 9 MW capacity and very fast start up
time, the RICE may be called upon for more frequently, but for shorter runs as
compared to the CTs to fill smaller shortfalls in renewable capacity. Currently,
modeling shows a 5 to 10 percent capacity factor. However, future needs may vary with
the decommissioning of coal-fired and other older fossil-fuel generation plants, as well
as further integration of renewable energy.

Figure 4-4 is a schematic of a reciprocating internal combustion engine.

Figure 4-4: Schematic Diagram of a Reciprocating Internal Combustion
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4.6 Source of Fuel—Natural Gas/Fuel Oil.

The Proposal includes natural gas-fired CTs. WBI has a nearby gas line which is
planned to serve the natural gas needs for the Bison site. The Company will be
contracting with WBI to build gas line to the Bison site from the existing compressor
station located about 3.5 miles to the southeast of the Bison site. In addition, the
Company would contract with WBI and Viking Gas to implement substantial
improvements to their existing systems both in North Dakota and Minnesota to
provide the site with the needed natural gas capacity for the units.

One of the CTs will be capable of operating on fuel oil. Fuel oil will be delivered by
truck and stored on site in two 1,000,000 gallon tanks.

Additional information related to fuel requirements is provided in Appendix B, Table
B-2.
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4.7 Interconnection

The Proposal will interconnect to the 345 kV Bison Substation. Xcel Energy submitted
an NRIS request for interconnection capacity for the Proposal which MISO is
reviewing as part of the DPP-2022 cycle. The DPP 1 results are scheduled to be released
on February 4, 2024. Xcel Energy currently anticipates that system upgrades in the
magnitude of $50 million will be required for the Proposal.

4.8  Proposal Operation and Maintenance

The output of the CTs depends on ambient weather conditions (primarily temperature
and humidity), fuel, and altitude. For purposes of this Application, nominal generating
capacity is considered to be about 210 MW at summer ambient conditions of 88F and
relative humidity of 71 percent, with an altitude of 915 feet above sea level.

The scope and frequency of maintenance work on the CTs will be in accordance with
power industry standards and equipment manufacturer recommendations. Estimated
service life of the units is 40 years, and is dependent upon the number and type of starts
for peaking service.

Additional performance and operations and maintenance information, are presented in

Appendix B.

The scope and frequency of maintenance for major combustion turbine components is
based on the number of unit start-ups and firing hours, and falls into three categories:

o Combustor inspections typically occur every 900 factored starts or 24,000
firing hours, and require a six-seven day outage;

o Hot gas path inspection and component replacement occurs about every
1,800 factored starts or 48,000 firing hours requiring a 11-13 day outage;
and

° Major overhauls are scheduled about every 3,600 factored starts or 96,000

firing hours, and require a 23-25 day outage.

Based on the anticipated capacity factors and an average of six hours of operation per
start, the units are anticipated to require major maintenance work every five to ten years.
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Equipment repairs are expected to be minimal during normal operations and would fall
under warranty repairs from the OEM or scheduled and executed by a contracted O&M
firm and coordinated with the CT staff.

The operation and maintenance costs are based on Company experience with similar
tacilities, as well as industry and manufacturer information.

4.9 Proposal Cost.

The capital cost estimates for the Proposal facilities are presented in Appendix B. We
have taken care and worked closely with vendors to make our estimates as accurate as
possible and have included contingency estimates to reflect uncertainty at this stage in
development. We have made considerable effort to try to make the data included in this
application comparable to those that may be received from independent power
suppliers. We have also undertaken appropriate due diligence to assess the anticipated
costs for transmission interconnection and fuel costs.

4.10 Proposal Schedule.

Construction will begin after the Site Compatibility certificate (Public Service
Commission of North Dakota), air permit, and other required approvals are obtained.
Construction would commence in April 2026 with an expected commercial operation

date of September 2028.

Table 4-1 below identifies the milestones necessary to meet an in-service date of
September 2028:

Table 4-1: Proposal Milestones

Milestone Estimated Date
Commission decision in this docket December 2024
Submit and Receive Certificate of Site December 2025
Compatibility (ND)
Submit and Receive Air Permit December 2026
Start of construction April 2027
In Service Date CT's September 2028

As noted, the pipeline improvements to provide natural gas to the site would take
approximately 40 to 48 months to construct. Given WBI’s timeline for constructing
necessary natural gas infrastructure, Xcel Energy anticipates that arrangements with
WBI to commence its work would likely be needed prior to the Commission’s decision.
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411 Consequences of Delay.

In its 2019 IRP Order, the Commission found that it was “more likely than not” that
Xcel Energy would require approximately, but not more than 800 MW of generic firm
dispatchable resources between 2027 and 2029. The Company expects that updated
analysis in its 2024-2040 Resource Plan will confirm the need for firm dispatchable
resources in this timeframe. A delay in acquisition of sufficient firm dispatchable
resources could impact Xcel Energy’s ability to reliably serve its customers, particularly
during severe winter weather events, which are occurring with increased frequency.

In addition, any delay in the Proposal would delay improvements to system restoration
times in the Fargo/Morehead area.
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5. ALTERNATIVES COMPARISON.

The Xcel-Bid Contested Case, also known as the Track 2 bidding process, is a
competitive procedure for acquiring resources that operates in the framework of a
Certificate of Need proceeding. One key aspect of the Commission’s Certificate of
Need rules governing this process, is the inclusion of an analysis of alternatives as part
of the initial proposal. This means that our Proposal must not only detail the chosen
project but also consider and analyze the alternative solutions considered in its
development. However, unlike a traditional Certificate of Need proceeding, it is
important to note that we are not the only participants submitting project proposals in
this process. Other applicants are also developing their own fully realized alternatives
for Commission consideration. These competing proposals may offer different
solutions to the identified need than those we considered in developing our Proposal.
While a more comprehensive analysis of alternatives will take place among the projects
submitted into this proceeding, we contemplated the following alternatives when
developing our Proposal.

5.1 Analytical Framework.

In the 2019 IRP Order, the Commission found that it was “more likely than not” that
Xcel Energy would require approximately, but not more than 800 MW of generic firm
dispatchable resources between 2027 and 2029. The Commission defined “firm
dispatchable” for the purposes of that order as “a resource or combination of resources
that is able to provide capacity and energy.” The Commission also identified the
following other characteristics for a firm dispatchable resource that may be considered:

1) energy availability to meet load for extended durations of energy
in the context of the system as a whole,

2) the value from production capabilities during potential system
restoration events of unknown duration,

3) environmental impacts,
4) costs, and
5) the ability to foster integration of renewable resources.

The Commission did not specify the type of resource that could meet the likely need
for firm dispatchable resources, and the Commission directed Xcel Energy to include
“an evaluation of renewable resources and storage that can deliver the identified
necessary grid attributes. . . .” Thus, to develop the Company’s proposals and to
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compare those proposals with other types of resources, the Company analyzed a
number of different perspectives to provide the Commission with a robust record,
including cost data, technical feasibility, and risk. This analysis resulted in the three
proposals ultimately submitted by the Company in this docket.

5.2  No facility alternative.

Because the Commission concluded it was more likely than not that Xcel Energy would
need up to 800 MWs of firm dispatchable resources in the 2027-2029 timeframe, Xcel
Energy did not consider the alternative of not selecting any resources through this
process. The 2019 IRP provides a robust record supporting the need for additional firm
dispatchable resources to provide stability and reliability benefits to the system as a
whole as the Company continues to incorporate more renewable and emerging
technology resources. The Company anticipates filing its 2024-2040 Resource Plan in
February this year and believes that its updated modeling will affirm the need for firm
dispatchable resources.

5.3 Purchased Powet.

We expect that this competitive acquisition process will attract proposals from
independent power producers. We expect that other parties may submit offers for long-
and short-term PPAs to fill all or some portion of the identified need.

The Proposal compares favorably to long- and short-term PPAs, regardless of fuel
source. With respect to a PPA for non-renewable generation, the Bison Generating
Station units likely compare favorably on an emissions and environmental basis. CT
resources can provide significant value to the system for reliability, firm capacity and
energy during occasional extended periods of low renewable output — but operating at
low annual capacity factors means they will emit much less carbon than a more
traditional non-renewable generator. Looking forward, operating in synchronous
condenser mode or on hydrogen, means they can provide valuable services for the grid
while emitting even less carbon.

While PPAs can be an appropriate choice under some circumstances, utility-owned
generation can provide long-term benefits to our customers that would not otherwise
be available from PPAs. For example, PPAs are typically effective during only a portion
of a project’s useful life, and upon expiration the independent supplier is able to sell the
facility’s output to others or renegotiate terms for a new PPA. New utility-owned
resources, on the other hand, will remain available to ratepayers during the project’s full
useful life, or even longer if the life of the unit is extended, as is often the case. This
difference is an important distinction that should be considered when comparing
alternatives. Additionally, the utility and Commission will have direct oversight over
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decommissioning of this asset when it is no longer meeting the needs of Xcel Energy’s
system. Further, short term purchase power agreements (less than 5 years) could also
be part of a chosen portfolio, if they are shown to be a cost effective ‘bridge’ to
extending the time period before investment in new generating capacity becomes
necessary. However, we do not believe that a portfolio consisting of only short term
purchased power is appropriate to fill the entire 800 MW of capacity. If shorter term
capacity proposals are offered in the competitive acquisition process, they should be
compared to the other proposals to determine which reduce our customers’ power
supply costs over the long term.

5.4 New Generating Facilities.

5.4.1 Distributed generation.

Pursuant to Minn. Stat. § 216B.2426, we also considered the use of distributed
generation to meet the likely need. In Minnesota, distributed generation (DG) is defined
generally as generation that is located on or near the site where the output is primarily
to be used, interconnected to and operated in parallel with the electric grid, and has a
total capacity of no more than 10 MW.*

The 2019 IRP record contained a robust discussion and consideration of distributed
generation resources. Nonetheless, the Commission agreed that is more likely than not
that the Company will need 800 MWs of firm dispatchable resources by 2027-2029.
Importantly, distributed solar resources are a variable resource that cannot meet the
need for firm dispatchable resources. Likewise, the Resource Attributes Matrix
approved for this docket requires, as a threshold requirement, that proposals be
transmission-interconnected, which is generally not the case for much distributed
generation.

5.4.2 Renewable energy.

Renewable energy is a vital part of the Company’s portfolio, and it will play an
increasingly important role in reliably and economically serving customer needs in the

> In the Matter of Establishing Generic Standards for Utility Tariffs for Interconnection and Operation of Distributed
Generation Facilities under Minnesota Laws 2001, Chapter 212, MPUC Docket No. E-999/CI-01-1023,
Otder Establishing Standards (Sept. 28, 2004). Minnesota defines renewable projects between 10 and
40 megawatts as “dispersed” renewable generation (DRG). See Laws of Minnesota 2007, chapter 130,
article 4, section 17.
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coming years. This Proposal and renewable energy are not interchangeable alternatives
to each other. Rather, the firm dispatchable generation that would be provided by the
Proposal would play a critical role in our clean energy transition by facilitating the
additional interconnection and operation of renewable resources.

The firm dispatchable generation provided by the Proposal plays a critical role in
replacing the Sherco coal units and serves an important role for system stability. The
Bison Generating Station can support capacity and energy needs when variable
renewables are not available. Yet, the CT's and RICE would have relatively low capacity
factors — meaning their contribution to carbon is also is relatively low. The Bison
Generating Station would be, in essence, a necessary insurance policy that enables Xcel
Energy to pursue deep carbon reduction and higher and higher levels of renewable
penetration while ensuring that customers will receive reliable and affordable service
during the hottest and coldest days of the year, even when renewable generation is
limited or non-existent. Right now, CT's are the most efficient and economical resource
to support the energy transition, and we will ensure the assets are hydrogen-ready so
we can leverage technology within the lifetime of these assets as we transition to future
carbon-free fuels and advanced storage mechanisms.

5.5 Battery Energy Storage.

Like renewable generation, battery energy storage will be a critical component of the
Company’s portfolio going forward, and Xcel Energy is submitting a proposal for a
long-duration lithium-ion battery collocated with the Company’s Sherco Solar West
Generator as part of this portfolio. However, standalone storage is not a feasible or
prudent alternative to this Proposal. Xcel Energy recognizes the system benefits of
utilizing storage for certain circumstances such as peak shaving or extending solar
generation’s capabilities. However, the ability of standalone storage to provide the same
attributes as CTs is not yet economically feasible or fully understood in this climate
zone. For example, the capabilities of the storage resource most commonly put forward
for consideration — conventional lithium-ion batteries — are currently limited to four
hours. Four-hour batteries are simply not sufficient to meet our reliability needs in all
cases, particularly when needed in substantial amounts for multi-day contiguous
periods. For example, on January 30 and 31, 2019 our CT fleet dispatched for a period
of 45 contiguous hours — a critical time period during the 2019 polar vortex. As further
discussed in the Company’s Sherco West BESS Proposal, lithium-ion batteries, which
reflect the most well-known and reliable battery technology available today, represents
a first-of-its-kind proposal to utilize this technology as a utility-scale long-duration
resource. And, while technically feasible, scaling lithium-ion batteries to serve as long-
duration battery storage, as well as other long-duration battery energy storage, are not
yet economically competitive with CT units as a firm, dispatchable resource. Table 5-1
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summarizes the factors that make a standalone BESS not a reasonable and feasible
alternative to the Proposal.

Table 5-1: Profile of Issues with Battery Energy Storage Alternatives to this

Proposed Proposal

Standalone (no co-location with
generation asset)

Hybrid (co-located with
generation asset)

Li-Ion and
Other Batteries
Designed for
Long Duration
Capability

Cost prohibitive to build at same
size as proposed CT

More limited capability to directly
integrate renewables

Limited commercial deployments
for reliability need

No onsite generation — forced to
rely exclusively on grid for
charging

May be cost prohibitive to build
at same size as proposed CT

Limited commercial
deployments

Operational uncertainty
because of evolving MISO
Market Participation Models

for Hybrid and Co-Located
Resources

4-hour Li-Ion
Battery Energy
Storage (Short
Duration)

No onsite generation — forced to
rely exclusively on grid for
charging

More limited capability to directly
integrate renewables

Limited commercial deployments
for reliability need

Poorest dispatch duration (MISO
categorizes these as a different
Capacity Resource type than CTs:
Use Limited Resource)

Affected more acutely by
operational temperature limitations
than other alternatives

Poorer dispatch duration than
proposed CT

Operational uncertainty
because of evolving MISO
Market Participation Models
for Hybrid and Co-Located
Resources
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5.6 Demand Side Management.

The Company’s Demand Side Management (DSM) programs (including energy
efficiency and demand response) are discussed in Appendix A and are the subject of
thorough analysis in various regulatory proceedings, including the IRP process. The
Company is committed to growing and implementing DSM programs, as shown in our
2024-2026 ECO Triennial Plan (Docket No. E,G002/CIP-23-92). While these
programs are robust, they cannot replace a large firm dispatchable generation plant, as
identified in the 2019 IRP. Additionally, given that this acquisition seeks 800 MW of
resources coming online between 2027 and 2029, it is extremely unlikely that an
equivalent amount of incremental DSM programs could be cost-effectively attained
within this time frame. The 2019 IRP includes incremental DSM, and Xcel Energy
nonetheless demonstrated that up to 800 MW of firm dispatchable resources would
likely be needed to provide system stability and reliability.

5.7 Other Alternatives.

New transmission is not an alternative to the Proposal because it does not provide
energy and capacity. The Company also evaluated increasing efficiency at existing
facilities as an alternative; however, at this time, Xcel Energy has not identified any
cost-effective efficiency opportunities within its existing generation fleet. Likewise, the
Company is not aware of any innovative energy project, as defined by Minn. Stat. §
216B.1694, available to meet the likely need. Given that none of the alternatives above
represent a reasonable alternative to the Proposal, a combination of these alternatives
also does not present an opportunity to meet the identified need for firm dispatchable
resources provided by the Proposal.

5.8 Conclusion.

Pursuant to Minn. Stat. §§ 216B.2422, subd. 4, and 216B.243, subd. 3a, Xcel Energy’s
analysis has shown that the Proposal is less expensive than generating renewable energy
and/or otherwise in the public interest because the cost is reasonable in relationship to
the capacity it provides and the reliability needs it meets.
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6. ENVIRONMENTAL INFORMATION.

6.1 Affected Environment & Environmental Setting.

The Proposal would be located on land (approximately 80 acres) at and adjacent to the
existing Bison Substation located in Section 11, Township 140 North, Range 51 West:
Harmony Township; Cass County; North Dakota (Figure 4-1). The overall parcel
owned by Xcel Energy is approximately 303 acres in size.

Current land uses on the site are mixed, including industrial and agricultural purposes.
The land surrounding the site is primarily rural agricultural land used for crops. The
closest city to the site is Mapleton, located approximately 3 miles south. West Fargo,
Casselton, and Amenia range from approximately 6 to 8 miles from the site.

6.2 Human Settlement.

6.2.1 Displacement.

No displacement of residences is anticipated. The nearest residence to the property
boundary of the Bison Generating Station is approximately 4,800 feet northeast, along
31°¢ Street. There are few homesteads and family farms in close proximity to the site.
The site is currently owned by NSPM.

6.2.2 Noise

The major noise producing equipment are the simple-cycle gas turbines. The RICE, are
not expected to have a significant impact on the surrounding environment. Any
additional noise from the associated transmission lines would be negligible.

The Proposal is located in Harmony Township, within Cass County. Harmony
Township has adopted its Zoning Ordinance, Article 6, Section 11 — Noise (Ordinance).
The Ordinance provides that “sustained noise over 75 dB during the day and 65 dB at
night is not allowed.” The Bison Generating Station will be designed to meet local noise
standards. The nearest residence 1s located approximately 4,800 feet away from the
property boundary. Modeling shows the Proposal sound levels would attenuate an
additional 15 dBA due to distance by the time the sound reaches the nearest residences.
Noise from the Bison Generating Station is not expected to significantly impact the
acoustical environment given that noise control technology will be employed on the
generating equipment.

These measures include, but are not limited to, the following:
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1. Exhaust stack acoustic silencers on RICE and simple-cycle CT exhausts
2. Intake silencers on RICE and simple-cycle CT air inlets
3. Low-noise equipment specifications for major heating, ventilation, and

air conditioning (HVAC) equipment
4. Building enclosures around RICE power generating equipment

Temporary noise will also be generated by the construction of the Bison Generating
Station. Construction noise will be predominantly from intermittent sources originating
from diesel engine driven construction equipment and pile driving. Potential noise
impacts will be mitigated by proper muffling equipment fitted to construction
equipment and staggering construction activities to minimize impacts. Construction
noise may be audible at times at the nearest residential receptors. However, construction
noise would be temporary and intermittent.

6.2.3 Traffic and Transportation Infrastructure.

The existing traffic volume on nearby roads is documented in Table 6-1. Determining
the specific capacity of any highway is a complex process; however, general estimates
are used for planning purposes. For purposes of comparison, the functional capacity of
Annual Average Daily Traffic (AADT) of some of the nearby roads is detailed in Table
0-1:

Table 6-1: 2021 Existing Daily Traffic Levels

Roadway Segment 2021
Roadway Year AADT*
35th Street SE (County Road West of County Road 11
10) 2021 1,105
County Road 11 / 163rd Ave South of 34th St SE
SE 2021 675
33rd St SE East of County Road 11 2013 110
31st St SE East of County Road 11 1994 230

*Annual Average Daily Traffic
Source: 2021 Traffic Volumes from NDDOT, Bismarck

Limited vehicle count is available for the closest roads to the Bison Generating Station.
There is recent data for 36" Street SE (County Road 10), which is located approximately
7 miles to the southeast of the Proposal. County Road 11 is the nearest county road to
the Proposal site and runs parallel to the site along the eastern side, located
approximately 1.5 miles from the Proposal. In general, the North Dakota Department
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of Transportation (NDDOT) provides the traffic counts for designated U.S. and state
highways and high traffic areas.

The equipment and material deliveries generated by construction are estimated to be
approximately 1,700 truckloads over the approximately 30-month period of Proposal
construction, although they would typically be concentrated in the first few weeks
before and after the initiation of construction of the different generation components
(RICE engines, CT units). Deliveries and workers could use any combination of federal,
state, and county highways and other township roads throughout the Proposal area.

Truck access to the site is served by 32" Street SE. The Proposal could result in
temporary traffic delays on these roads as a result of wide-load or other construction
traffic accessing the site. Additional operating permits would be issued by the state,
county, and/or township for over-sized truck movements.

Construction and operation of the Proposal would be in accordance with applicable
tederal, state, and local permits and laws, as well as industry construction and operation
standards. Due to minor impacts expected on the existing infrastructure during the
construction and operations of the Proposal, no mitigation is proposed. The Company
would coordinate with the North Dakota Highway Patrol to obtain over
height/overweight permits as necessary prior to transporting equipment. Appropriate
notification to the Federal Aviation Administration (FAA) would be provided for
construction cranes, turbine stacks, and any communications facilities.

The Company would work with the road jurisdictional authority for any necessary road
repairs. The transportation of materials and equipment would be conducted in
accordance with NDDOT regulations. All necessary provisions would be made to
conform to safety requirements for maintaining the flow of public traffic. Construction
operations would be conducted to offer the least possible obstruction and
inconvenience to public traffic. Public roads would be used, to the extent practicable,
to access the Proposal.

6.3 Archaeological and Historic Resources.

A Class I Literature Review was conducted on September 6, 2023, which included a
review of hard copy records maintained at the North Dakota State Historic Preservation
Office (NDSHPO) and the North Dakota state archive. The review focused on the
Study Area for the Proposal, which was a one mile buffer around the Survey Corridor.
The Survey Corridor was the 80 acre area around the proposed Project. The review
identified one previously documented cultural resource within the Study Area for the
Bison Generating Station. This resource was a single piece of lithic material which was
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previously recommended not eligible for the National Register of Historic Places
(NRHP).

A Class I1II intensive survey was conducted on September 12, 2023, which included a
tield inventory of an 80-acre parcel of land that included the Proposal Site. This survey
resulted in the documentation of two new historic archaeological sites. One of these
sites is an artifact scatter which is recommended not eligible for the NRHP, while the
other site is a large artifact scatter recommended as unevaluated for the NRHP.
Avoidance has been recommended for the unevaluated site. As a result, the site layout
for the Proposal was redesigned to avoid these two sites.

A summary of the inventoried cultural resource sites is provided in Table 6-2.

Table 6-2: Recorded Resources in Survey Corridor of Bison Site

Type of Historic SITS

Broperty Number Description NRHP Status
. Isolated Find: 1 Swan
Archaeological | 32CSX358 River Flake Destroyed
Historic Archaeology
. Site: Cultural Material
Archaeological | 32CS5388 Scatter Unevaluated
. Historical Archaeology o
Archaeological | 32CS5389 Site: Trash Scatter Not Eligible

Site 32CSX358 was previously documented as an isolated find consisting of one Swan
River Flake. Since the resource was recorded in 2012, the existing substation has been
constructed on the same parcel. The resource was not re-identified in the Survey
Corridor during the 2023 site survey and is presumed to have been destroyed or
displaced by construction.

Site 32CS5388 is a historical site which was identified on a very low rise in an agricultural
tield within the survey corridor that contains the Bison Generating Station. 137 artifacts
were observed at the site, associated with Herbert Fuller Chaffee and the Miller,
Chaffee, Reed Company, which he operated during the Bonanza farming era in North
Dakota. The site represents one of many tenant-operated farmsteads associated with
Chaffee and his companies, and preliminary research suggests that Chaffee’s association
with the site does not appear to rise to the level of significance necessary for the site to
be eligible for the NRHP under Criterion B. However, the site may have the potential
to produce further data concerning Bonanza farming in the late nineteenth century and
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early twentieth centuries in North Dakota. Further work would be necessary to
determine if the site could be eligible for NRHP under Criterion A and D; however,
the site is not of enough significance to be eligible under Criterion B and C. As a result,
the site is recommended as unevaluated for NRHP and to use avoidance on the site
itself.

32CS5389 is a historical site that was also identified in the Survey Corridor, located on
a broad, flat plain in an active agricultural field. A total of 45 artifacts were observed at
the site, likely associated with a private residence during the Bonanza farming era in
North Dakota. Contrary to the previously mentioned site, site 32CS5389 is not able to
convey significant association with the Bonanza farms nearby and as such, is not
recommended eligible for NRHP under all criteria.

A desktop review to assess the likelihood that the facility site would affect unknown
cultural resources was conducted within the evaluation area. The evaluation area is
located on a beach ridge overlooking lacustrine plain of glacial Lake Agassiz. Except
for the Sheyenne National Grasslands area, the evaluation area has been actively
cultivated for over one hundred years, thereby disturbing near-surface cultural deposits;
however, there is a very slight potential for intact cultural horizons that were buried by
alluvial deposition from annual flooding. The North Dakota SHPO has recorded few
archaeological sites within this setting and as a result, the potential for impacting
unrecorded prehistoric archaeological resources within the study corridor is generally
low.

Other historical documents relevant to the evaluation area were reviewed in order to
identify possible unrecorded historic sites that might be affected by the Proposal Site.
A review of the NRHP did not identify any state- or NRHP-listed property within the
Evaluation area. General Land Office (GLO) Survey maps, representing the survey
corridor originally being granted to the Northern Pacific Railroad in 1892, were viewed
online through the North Dakota State Water Commission website. The GLO maps
show that the parcel was owned by Bonanza farm operators by 1906, and has been
unoccupied since 1979 (DSC, 1979). Historic plat maps, and modern aerial photographs
and topographic maps viewed online identified several farmsteads dating from the late
nineteen century within the evaluation area. There is a potential the Proposal Site will
create new permanent visual impacts to these historic farmsteads.

The cultural report for the Proposal, the Bison Generating Station Project — A Class I
Cultural Resource Inventory in Cass County, North Dakota, was submitted to the NDSHPO
on October 31, 2023. NDSHPO replied that the report was acceptable and will be
added to the NDSHPO Manuscript Collection. NDSHPO also stated that no
significant sites would be affected by the Proposal if 32CS5388 is avoided by a buffer

of 50 feet or avoided by a buffer of 25 feet in conjunction with archaeological
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monitoring by an archaeologist permitted under N.D.C.C. § 55-03-01 during the
disturbance work. Xcel Energy has included the NDSHPO recommended buffer in its
design.

6.4 Vegetation and Wildlife.

The Bison Proposal is located within the Glacial Lake Agassiz, Red River Valley, which
is Major Land Resource Area 0506A. The Major Land Resource Areas (MLRAs) are
ecological site groups categorized by the United States Department of Agriculture
(USDA) under the Natural Resources Conservation Service (NRCS). The Glacial Lake
Agassiz, Red River Valley, is located in North Dakota, Minnesota, and parts of South
Dakota. Within this ecological site group, the Proposal Site is located in the Western
Lake section in the Central Lowland province of the Interior Plains (USDA NRCS
2022). The Red River Valley was formed as the glacial Lake Agassiz melted and drained
down to where the present-day Minnesota River is located. The division is clearly
marked by a prominent scarp formed along the western margin of glacial Lake Agassiz.
(USDA NRCS 2022). The Red River Valley is characterized by a flat lacustrine plain
that developed following the recession of the glacial Lake Agassiz and varies only where
Holocene drainages have down cut NDSHPO 2003:10.1). In addition to the flat plain
land associated with this ecological site group, most of the Glacial Lake Agassiz, Red
River Valley is made of “clayey glaciolacustrine sediments associated with deltas,

beaches, and eolian dunes” (USDA NRCS 2022).

Gently rolling hills and steep relief characterize the Glaciated Plains and were formed
along the glacial ice margin that developed end moraines and eskers. The Proposal area
in North Dakota is primarily northern mixed-grass prairie and is one of the most fertile
agricultural areas in the country. The Proposal Site is primarily surrounded by wetland
and riparian habitat, providing habitat for many species of plants and animals, which
will be discussed further in this section.

The Proposal Site is surrounded by cropland, pastured mixed-grass prairie, non-native
grassland, and natural prairie vegetation. Natural prairie vegetation includes native
grasses, such as big bluestem (Andropogon gerardi), little bluestem (Schizachyrinm scoparium),
switchgrass (Panzcum  virgatum), Indiangrass (Sorghastrum nutans), prairie dropseed
(Sporobolus  heterolepis), slender wheatgrass (Ehmus  trachycanlus), porcupine grass
(Hesperostipa spartea), mat muhly (Mublenbergia richardsonis), tescue sedge (Carex festucacea),
and meadow sedge (Salvia pratensis) (North Dakota Game and Fish, 2019). Native forbs
include western prairie-fringed orchid (Platanthera  praeclara), blue-eyed grass
(Sisyrinchium), meadow anemone (Anemonastrum canadense), prairie cinquefoil (Drymocallis
arguta), wild licorice (Ghyeyrrbiza lepidota), prairie blazing star (Liatris pycnostachya), tall

52



Environmental Information

goldenrod (Solidago altissima 1..), and black-eyed susan (Rudbeckia hirta) (North Dakota
Game and Fish, 2019).

6.4.1 Wildlife.

Wildlife commonly found near the Proposal Site includes a variety of small to medium
sized mammals, reptiles and amphibians, birds, and fish. Avian wildlife would generally
be restricted to species common to agricultural landscapes in the eastern portion of
North Dakota such as sharp-tailed grouse (Tympanuchus phasianellus columbianus), ring-tail
pheasant (Phasianus colchicus), geese (A. answer domesticus), and ducks (Anas platyrhynchos).
Additionally, the Red River Valley also includes avian wildlife of conservation priority
to the North Dakota Game and Fish Department such as the American bittern (Bofaurus
lentiginosus), northern harrier (Circus hudsonins), swainson’s hawk (Buteo swainsoni),
American kestrel (Falo sparverius), greater prairie-chicken (Tympanuchus cupido), yellow
rail (Coturnicops noveboracensis), willet (Tringa semipalmata), upland sandpiper (Bartramia
longicanda), marbled godwit (Limosa fedoa), wilson’s phalarope (Phalaropus tricolor), short-
eared owl (Asio flammens), grasshopper sparrow (Ammodramus savannarum), LeConte’s
sparrow (Ammodramus leconteir), Nelson’s sparrow (Ammodramus nelson), dickcissel (Spiza
americana), bobolink (Dolichonyx oryzivorus), and the western meadowlark (S7urnella
neglecta) (North Dakota Game and Fish Department, 2019).

Mammalian wildlife is similarly restricted by the land use of the area. Small mammals
such as various species of voles (Microtus) and mice (Mus musculus) may occupy the
landscape, such as the pygmy shrew (Sorex hoyi), arctic shrew (Sorex arcticus), plains
pocket mouse (Perognathus flavescens), Richardson’s ground squirrel (Urocitellns
richardsonii), and eastern spotted skunk (Spilogale putorins). Medium-sized mammals such
as red fox (Vulpes vulpes), gray tox (Urocyon cinereoargentens), and coyote (Canis latrans).
Potential large mammals that could utilize the Proposal Site are unlikely, such as white-
tailed deer (Odocoilens virginianus) and moose (Alees alces) (North Dakota Game and Fish
Department, 2019).

Aquatic wildlife includes perch (Perca), bullhead (Amzeiurus), northern pike (Esox Lucius),
walleye (Sander vitrens), and catfish (S7/uriformes). Other species of conservation priority
in the Red River Valley include the Canadian toad (Anaxyrus hemiophrys), northern prairie
skink (Plestiodon septentriontis), plains hog-nosed snake (Heterodon nasicus), Dakota skipper
(Hesperia dacotae), Poweshiek skipperling (Oarisma poweshiek), monarch butterfly (Danaus
Plexippus), and regal fritillary (Speyeria idalia) North Dakota Game and Fish Department,
2019).

Because the Proposal Site is located within an area previously disturbed by row crop
production and industrial development, the native vegetation and wildlife generally
present are adapted to high levels of anthropogenic disturbance. Further, the existing
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Proposal Site provides little to no habitat for wildlife species. Since all facilities for the
Proposal will be constructed on the existing plant site, it is unlikely that the
construction, operation, and maintenance of the Proposal would have a major effect on
fauna present in the area.

A review of state and federal databases indicates that no national wildlife management
areas, state game refuges, game management areas, nature preserves, or county parks
are present within or near the Proposal Site. The primary land use type in the vicinity
of the Proposal is cultivated crops, largely soybeans, corn, and wheat. No National Wild
and Scenic River or stream on the Nationwide Rivers Inventory (NRI) are located near
the Proposal. Impacts to recreation would primarily be removal of the site from any
recreation (hunting) and visual in nature and limited to few individuals who use private
property surrounding the Proposal Site for nature observation or hunting.

6.4.2 Wetlands & Waterbodies.

The Proposal Site has only small, likely isolated wetlands, and no waterways or streams
cross the property. The location of the Bison Generating Station and the nearby vicinity
have not been mapped in the Federal Emergency Management Agency (FEMA)
database. As a result, Flood Insurance Rate Maps (FIRMs) have not been prepared for
this portion of Cass County. However, the site does not appear to be located within a
floodplain, and no surface waters are located on the site. Water will be discharged to
the absorption basin or a leach field. Wastewater will not be discharged to a wetland or
other waterbody.

The Proposal Site is located in the Lower Branch Rush River, Sheyenne River watershed
(HUC 09020204). A watershed is defined as the entire physical area or basin drained by
a distinct stream or riverine system, physically separated from other watersheds by
ridgetop boundaries (MnDNR, 2011). The Sheyenne River watershed is around 591
miles long and flows into the nearby Red River as a tributary (North Dakota
Department of Environmental Quality, 2023). Within the watershed, the major fish
species include the Fathead Minnow (Pimephales promelas), Longnose Dace (Rhbinichthys
cataractae), Spotfin Shiner (Cyprinella spiloptera), and Channel Catfish (Ictalurns punctatus).

Burns & McDonnell conducted a wetland delineation of the Proposal Site boundary on
September 5, 2023, and found a total of eight small wetlands. These included four
Palustrine Emergent, three Palustrine Shrub-Scrub, and one Palustrine Unconsolidated
Bottom, and no streams. All of the delineated wetlands occur along the north, eastern,
and southern perimeters of the existing Bison Substation, where the majority are
manmade stormwater detention basins. No wetlands were found to be present to the
west of the existing substation, including farmed wetlands.
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Xcel Energy will design the project scope to minimize to the greatest extent possible
direct and indirect impacts on waterbodies (e.g., erosion runoff). The Company will
apply erosion control measures such as using silt fencing to minimize impacts to
adjacent water resources. During construction, Xcel Energy will control operations to
minimize and prevent material discharge to surface waters. Disturbed surface soils will
be stabilized at the completion of the construction process to minimize the potential
for subsequent effects on surface water quality. Groundwater from new site wells will
supply evaporative cooling water and other water needs for the CTs.

Xcel Energy is currently determining specific engineering details for the Proposal Site.
Facilities are not expected to be sited within wetlands and/or waterbodies. However, if
dredge and fill activities became necessary within jurisdictional wetlands and/or
waterbodies, Xcel Energy would obtain approvals from the USACE and/or the North
Dakota Department of Health, if necessary, under Sections 401 and 404 of the Clean
Water Act.

6.4.3 Vegetation Cover.

According to Multi-Resolution Land Characteristics (MLRC) data, woodland is
scattered throughout the county, but the county is largely used for agriculture purposes.
Tree lines are used in windbreaks around fields and houses. No other large areas of
trees or woodlands are in the area. The Proposal Site itself does not have woodland or
shrubs that would need to be cleared for construction.

Currently, most of the land cover in the evaluation area is cultivated agricultural land.
Wetland complexes that occur in the area are associated with the riparian boundaries of
the Lower Branch Rush River, located directly south-southwest outside the site
boundary, and intermittent streams. Dominate vegetation within delineated wetlands
includes broadleaf cattail (Typha latifolia), Reed canarygrass (Phalaris arundinacea), and
Sandbar willow (Salix interior). At this time, none of the delineated wetlands within the
Proposal Site are proposed to be impacted by the Proposal.

Short-term impacts from construction on agricultural land could include the loss of
standing crops within soil disturbing activities and disruption of farming operations.
The Company will preserve existing vegetation in the construction area whenever
possible. If not returned to use as cropland, temporary disturbance areas would be
reclaimed using native species as approved by the NRCS and would be planted at
appropriate times to reestablish native vegetation cover and minimize the potential for
invasion by non-native species.
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6.4.4 Threatened and Endangered Species.

U.S. Fish and Wildlife Service

The U.S. Fish and Wildlife Service (FWS) website was reviewed for a list of species
covered under the Endangered Species Act (ESA) that may be present within Dakota
County. According to the website, the following four federally listed species are known
to occur within the county: Northern Long-eared bat, Dakota Skipper, Monarch
butterfly, and Western Prairie Fringed Orchid.

In 2015, the Northern Long-eared bat (Myotis septentrionalis) was listed under the ESA as
threatened (USFWS, 2015). The Northern Long-eared bat (NLEB) has an expansive
habitat range, covering eastern portions of Canada and 38 states throughout the central
and eastern United States, including North Dakota. During the winter, the NLEB
prefers caves and mines for hibernation. At the time of this application, there are no
known hibernation sites in North Dakota. During the summer months, they rely on
forested areas for roosts and reproduction as well as buildings. The Bison Generating
Station has no caves, mature trees, or old buildings. No critical habitat has been
identified for this species on the Proposal Site.

The Dakota Skipper (Hesperia dacotae) is a butterfly known to occur in North America.
It requires high quality, unbroken prairie habitat containing warm season grasses and
flowering forbs for nectar. Broken grasslands, native grasslands with high levels of
disturbance, and croplands are typically unsuitable for the species. No critical habitat
has been identified for this species on the Proposal Site.

The Monarch butterfly (Danaus plexippus) is a commonly recognized species in North
America, with the North Dakota population belonging to the breed east of the Rocky
Mountains that overwinter in Mexico (North Dakota Game and Fish Department,
2023). They are found in areas with a higher density of native prairie plants, of which
they prefer milkweed the most. The Monarch was petitioned for listing in 2014 for
Federal Status under the ESA, and the North Dakota Game and Fish Department does
not have a monitoring protocol for the species. No critical habitat has been identified
for this species on the Proposal Site.

The Western Prairie Fringed Orchid (Platanthera praeclara), also known as the Great
Plains White Fringed Orchid, is protected under the ESA. Western prairie fringed
orchids occur in wet prairies and sedge meadows. The evaluation area is primarily
comprised of agricultural land and developed areas. Impacts on suitable habitat for the
western prairie fringed orchids present within the evaluation area would likely be
avoided by construction. No critical habitat has been identified for this species on the
Proposal Site.
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State of North Dakota

Although North Dakota does not have a state endangered or threatened species list,
Xcel Energy will consult with the following agencies, if necessary, to fulfill other state
permit requirements:

° North Dakota State Game and Fish Department's Nongame Program for
review of species of conservation priority, habitats of concern, or state-
owned lands; and

° North Dakota Parks and Recreation for review of plant or animal species
of concern, other significant ecological communities, and lands owned or
managed by the agency.

6.5 Water Needs.

The Proposal Site would require water for the CTs. The advantage of simple cycle
technology is that it can operate without using significant quantities of water. It is
estimated that over 80 percent of the time the Proposal CTs operate, no water will be
used. Up to 20 percent of the time it is anticipated that evaporative cooling will be used
to cool the inlet air of the CTs. This enhances operational efficiency of the units during
the warmest days of the year. Evaporative cooling increases the humidity, which results
in the cooling of the air entering the combustion turbine. The evaporative cooling
process consumes a small amount of water, but increases output by about 5 to 10
percent, depending on the relative humidity during hot summer day operation. The
RICE would utilize very low amounts of water for engine consumption (approximately
02 gal/day on average). If fuel oil is used in the operation of the Proposal, water use is
estimated at a max of 160 gal/minute.

Groundwater from new site wells will supply evaporative cooling water and other water
needs for the CTs. A well permit from the North Dakota State Water Commission
would be required as well as a groundwater appropriations permit from the North
Dakota Department of Water Resources. Lacking groundwater sufficient to supply
plant needs, water would be trucked in and stored on-site. The Proposal will utilize new
well water sources and onsite septic systems. Water not suitable for septic or ground
discharge will be transported off site.

6.6 Waste Generation.

Wastewater generation estimates of discharges to water and solid wastes associated with
operation of the Bison Generating Station are provided in Table 6-3. All waste
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management activities will be conducted in accordance with applicable rules,
regulations, and permits.

Sanitary wastewater will be discharged to an onsite septic system. Other liquid wastes
will stem from routine maintenance activities. No radioactive releases will occur as a
result of the Proposal.

On-site water storage will include a new tank for storage of treated water for evaporative
cooling and water injection during fuel oil firing operation. No solid waste will be
permanently stored on site. Temporary storage of minor quantities of oily and greasy
rags, material packaging, office waste, domestic-type solid wastes, industrial wastes,
universal wastes, and hazardous waste will occur during the operation of the facility. As
is the case with other similar facilities, the Proposal is expected to be a very small
quantity generator (VSQG) of hazardous waste.

Table 6-3: Proposal Site Liquid and Solid Wastes

Generation

Waste Phase | Description
Rate

Disposition Method

7849.0320F Potential Sources and types of discharges to water
attributable to operation of the facility

Service Water | Liquid | Equipment wash | <1 MGPY Discharge to plant

water absorption basin or leach
field
7849.0320G.2 | Radioactive Releases None — natural gas
combustion

7849.0320H Potential types and quantities of solid wastes in tons per
year at expected capacity factor

Maintenance | Solid Lubricants, <10 Manage used oil with a
Materials hydraulic fluid, etc. | barrels/yr contract firm

Maintenance | Solid Oily and greasy | <5tons/yr | Dispose of propetly as

Materials rags, materials specially regulated, solid
packaging, office or  hazardous  waste
waste, domestic- and/or recycle as feasible
type solid wastes, and allowable

cleaning solvents,
aerosols, non-PCB
electrical
equipment and Hg
lamps.
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Waste Phase | Description g::l:tatlon Disposition Method

Absorption Solid Maintenance ~0 Dispose of propetly as

Basin Solids cleaning of solids | tons/year specially regulated or solid
waste

Solid waste produced during the Proposal will only occur from construction debris,
waste produced by construction workers, and wastes produced by employees onsite
during operation of the Proposal. This waste will be collected in trash containers
throughout the Proposal site and sent to a local landfill.

All waste management activities will be conducted in accordance with applicable rules
and regulations. Site domestic wastewater will be discharged to an on-site drain field.

6.7 Air Impacts.

6.7.1 Generation Air Emissions.

Natural gas-fired combustion turbine technology is among the cleanest means of
generating utility-scale electricity. Natural gas combustion generates significantly less
carbon dioxide, particulate matter, sulfur dioxide, and hazardous air pollutant emissions
(including mercury) than oil or coal. The two combustion turbines are currently capable
of co-combusting natural gas with up to 30 percent hydrogen. One of the two
combustion turbines will also have fuel oil backup. The three RICE that are proposed
to be installed onsite are expected to run on natural gas with fuel oil as a backup. To
support the operations at the site, three 750-kilowatt (kw) emergency diesel generators
will also be installed at the site to support facility power in an emergency.

The primary constituents of concern resulting from combustion of natural gas and fuel
oil are oxides of nitrogen (NO,), carbon monoxide (CO), and volatile organic
compounds (VOCs) and particulate matter (PM, PM10, PM2.5). Operation of one of
the combustion turbines on fuel oil will be minimal and have limited hours. Our
Proposal will control NOy emissions through use of dry low-NOy burners in the
combustion turbines. Water injection will be utilized as an additional control for the
combustion turbine when combusting fuel oil. Good combustion practices will be used
to control emissions of fine particulates, CO, and VOCs. The CT's will be permitted for
approximately 25 percent annual capacity with limited operation on fuel oil.

The RICE will be required to comply with the New Source Performance Standard,
Subpart IIII (40 Code of Federal Regulations (CFR) Part 60) for compression ignition
engines. To support compliance with the NSPS emission limits and meet additional

59



Environmental Information

regulatory requirements, the RICE will be installed with selective catalytic reduction
(SCR) systems (control of NOx emissions) and oxidation catalysts (control of CO,
VOC and volatile HAPs). The RICE units will be permitted operate up to
approximately 8,200 hours per year, with up to 600 hours in fuel oil operation. In
addition to the gas engines, three 750-kilowatt fuel oil-fired emergency generators will
be installed for power during emergency situations.

An air emissions permit application will be submitted in mid-2024 for the Proposal.
Xcel Energy will be required to obtain an air construction and an air operating permit
from the North Dakota Department of Environmental Quality. The air permit
application will be required to show that the project will not meet or exceed the
National Ambient Air Quality Standards (NAAQS) that are set by the EPA. Ground
level concentrations from the Proposal will therefore be below the NAAQS for a permit
to be issued. The emissions estimates from the units described above were calculated
and compared to the Prevention of Significant Deterioration (PSD) threshold of 250
tons per year for each pollutant. Table 6-4 and Table 6-5 present the estimated air
emissions from Proposal.

Table 6-4: Estimated Combustion Turbine Air Emissions for Bison

EPA Criteria Pollutants
Emission Rate at Rated | Emission Rate at Rated Emissions at
Capacity, Each Capacity, Bach Turbine, | Projected Annual
Pollutant Turbine, Natural Gas Fuel Oil Operating Hours,
(maximum at baseload) | (maximum at baseload) Each Turbine
(Ib/hr) (Ib/hr) (tons/year)
SO2 6.0 6.8 7.4
NOx 75.1 396.7 98.0
PM10 7.0 42.4 13.6
PM2.5 7.0 42.4 13.6
CO 36.2 75.2 121.5
VOC 13.6 8.6 21.5
EPA Hazardous Air Pollutants
1,3-Butadiene 9.79E-04 3.75E-02 2.92E-03
1.4
Dichlorobenzene N N h

Acetaldehyde 9.11E-02 - 9.76E-02

Acrolein 1.46E-02 - 1.56E-02

Arsenic 2.58E-02 1.29E-03

Benzene 2.73E-02 1.29E-01 3.57E-02

Beryllium - 7.26E-04 3.63E-05

Cadmium -- 1.12E-02 5.62E-04
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Chromium - 2.58E-02 1.29E-03
Cobalt - -- -
Ethylbenzene 7.29E-02 -- 7.81E-02
Formaldehyde 1.62E+00 0.50E-01 1.76E+00

Lead - 3.28E-02 1.64E-03
Manganese -- 1.85E+00 9.26E-02
Mercury - 2.81E-03 1.41E-04
Naphthalene 2.96E-03 8.20E-02 7.27E-03
Nickel - 1.08E-02 5.39E-04
Polycyclic
Aromatic 5.01E-03 9.37E-02 1.01E-02
Hydrocarbons
Selenium - 5.86E-02 2.93E-03
Toluene -- -- 3.17E-01
Xylenes 2.96E-01 -- 1.56E-01

Note: Total Annual emissions are based on worst-case annual emissions and includes
emissions from startup/shutdown, fuel oil operation and low load operation. Emissions for
natural gas are worst-case of natural gas only or natural gas with up to 30% H2.

Table 6-5: Estimated RICE Air Emissions for Bison

EPA Criteria Pollutants
Emission Rate at Emission Rate at
Rated Capacity, Rated Capacity, . )
Each RICE, Natural | Each RICE, Fuel Emissions at Pro] ected
Pollutant Gas Oil Annual Operating Hours,
(100% load) (100% load) Fach RICE (tons/year)
(Ib/hr) (Ib/hr)
SO2 0.0 0.1 0.23
NOx 1.7 10.9 17.66
PM10 2.0 4.5 9.64
PM2.5 2.0 4.5 9.64
CcO 2.5 3.4 14.36
VOC 5.2 4.7 22.05
EPA Hazardous Air Pollutants
1,3-Butadiene 4.77E-03 4.77E-03 2.10E-02
1,4 Dichlorobenzene -- - -
Acetaldehyde 2.65E-01 4.50E-04 1.09E+00
Acrolein 3.37E-01 1.41E-04 1.38E+00
Arsenic - - -
Benzene 7.86E-03 1.39E-02 3.64E-02
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Cadmium

Chromium

Cobalt

Ethylbenzene

7.09E-04

2.91E-03

Formaldehyde

1.26E-01

5.17E-01

Lead

Manganese

Mercury

Naphthalene

1.33E-03

2.32E-03

6.15E-03

Nickel

Hydrocarbons

Polycyclic Aromatic

4.81E-04

3.79E-03

3.11E-03

Selenium

Toluene

7.29E-03

5.02E-03

3.14E-02

Xylenes

3.29E-03

3.45E-03

1.45E-02

Note: Total Annual emissions are based on worst-case annual emissions and includes emissions from startup/shutdown,
fuel oil operation and low load operation

The Proposal Site will be able to support two CT's, which are capable of rapid starts to
support the rapid changes in wind generation. An air emissions permit application is
planned to be submitted in mid-2024. Based on the emissions detailed above, it is
expected that the facility will not trigger PSD since no pollutants exceed the PSD major
source threshold. Table 6-6 displays the expected total facility maximum permitted
annual emissions compared to the PSD thresholds.

Table 6-6: Maximum Estimated Annual Air Emissions for Bison

3
2 Combustion | Emergency Potential PSD Major
3 RICE* Turbines” Generators Emissions Source
(Tons per (Tons per (Tons per (Tons per Thresholds
Pollutant Year) Year) Year) Year) (Tons per Year)
NOx 51.3 181.7 7.94 240.9 250
CO 40.4 203.6 4.34 248.4 250
SO, 0.6 14.6 0.86 16.1 250
VOC 60.7 42.1 1.05 103.8 250
PM 26.8 25.1 0.25 52.2 250
PM,o 26.8 25.1 0.25 52.2 250
PM5 26.8 25.1 0.25 52.2 250
COqe 104,414 779,393 1,290.7 885,126.0 -

(a)Based on 7,500 hours per year for each RICE, including startup/shutdown, low load operation and

fuel oil operation.

62




Environmental Information

(b)Based on 2,200 houts per year operation for each CT, including startup/shutdown, low load
operation and fuel oil operation in one turbine.

With respect to the associated 345-kV gen-tie lines, ozone created by the lines would
be minimal and well below state and national standards.

6.7.2 Fugitive Dust.

Site preparation and construction activities to include construction of the combustion
turbines, RICE, emergency equipment, and transmission lines will produce small
amounts of fugitive dust from earth-moving and construction. Fugitive emissions from
earth-moving and construction will be controlled on both sites by watering or applying
dust suppressants to exposed soil surfaces as necessary. Adverse impacts to the
surrounding environment will be minimal because of the short and intermittent nature
of the overall emissions and dust-producing earth-moving, construction, and right-of
way clearing processes.

Fugitive dust emissions will not be generated in any significant amounts during
operation of the plant and is reduced by primarily burning natural gas as a clean burning
tuel. Adverse impacts to the surrounding environment will be minimal because of the
short and intermittent nature of the emission and dust-producing construction phases.

6.8 Greenhouse Gas, Climate Change, and Climate Resilience.

The Commission ordered that proposals must include a “climate change analysis of the
proposal consistent with the Minnesota Environmental Quality Board’s (EQB)
environmental assessment worksheet guidance for developing a carbon footprint and
incorporating climate adaptation and resilience.” The following subsections thus
provide information responsive to information required in the EQB’s Environmental

Assessment Worksheet (EAW).

6.8.1 Greenhouse Gas Emissions (GHG) / Carbon Footprint.

6.8.1.1 GHG Quantification.

Item 18(a) of the EQB’s EAW requires project proponents to “provide quantification
and discussion of project GHG emissions” and provides example tables to guide that
analysis, directing proponents to add additional rows in the tables if necessary “to
provide project-specific emission sources.” Proponents must describe quantification
methods and, if quantification methods are not readily available, describe the process
used to come to that conclusion and any GHG emission sources not included in the
total calculation.
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Construction emissions were calculated using U.S. Environmental Protection Agency’s
(EPA) Motor Vehicle Emission Simulator (MOVES). MOVES generated emission
factors for the mobile construction equipment based on the year construction is
planned to commence (2020).

Table 1 from EPA’s Revised 2023 and Later Model Year Light-Duty Vehicle
Greenhouse Gas Emissions Standards was used to determine emission factors for
gasoline light-duty trucks.** A combustion ratio from Table 2 of EPA’s Emission
Factors for Greenhouse Gas Inventories was used to determine GHG emissions from
diesel heavy-duty trucks.”’

GHG emissions associated with land use were calculated using the provided equations
in the Minnesota EQB EAW Guidance and Chapter 6 of EPA’s Inventory of Sources
and Sinks of Greenhouse Gases.*®

Operational emissions were calculated using vendor data and 40 Code of Federal
Regulations (CFR) Part 98 Subpart C. For the combustion turbine, solely vendor data
was used to calculate GHG emissions. 40 CFR Part 98 Subpart C was used to calculate
GHG emissions from the RICE and the emergency generator. Vendor data was also
used to calculate GHG emissions from the sulfur hexafluoride (SF¢) circuit breakers.

In Scope 1 of the operational emissions, under combustion stationary equipment, GHG
emissions from the two combustion turbines, three RICE, and three emergency
generator are reported. Under non-combustion stationary equipment, GHG emissions
from the SFy circuit breakers are reported. There are no Scope 2 emissions to report
from the operation of the project as off-site electricity and off-site steam production
are not required for operation.

46 Revised 2023 and Later Model Year Light-Duty Vehicle Greenhouse Gas Emissions Standards, 40
C.FR. §§ 86 & 600 (2022).

Y Emission  Factors for Greenhouse Gas Inventories, US. EPA Center for Climate Leadership,
https://www.epa.gov/system/files/documents/2023-03 /ghg emission factors hub.pdf (Sept. 12,
2023).

® Tnventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2021, U.S. Environmental Protection
Agency, EPA 430-R-23-002 (2023) https://www.epa.gov/ghgemissions/inventory-us-greenhouse-
gas-emissions-and-sinks-1990-2021.
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Construction Emissions.

Table 6-7: Construction GHG Emissions

Scope Type of Emission Proposal- Calculation
Emission Sub-type related CO2e method(s)
Emissions
(tons/year)
Scope 1 Combustion Mobile 2,596 EPA MOVES4.0,
Equipment other guidance
mentioned above
Scope 1 Land Use Conversion 28,272 EQB EAW Guidance,
EPA’s Inventory of
Sources and Sinks of
GHGs
Scope 1 TLand Use Carbon Sink N/A N/A
TOTAL 30,868
6.8.1.1.2 Operational Emissions.
Table 6-8 Operational GHG Emissions
Scope Type of Emission Existing Proposal- Total Calculation
Emission | Sub-type facility related CO2e method(s)
CO2e CO2e Emissions
Emissions Emissions | (tons/year)
(tons/year) (tons/year)
Scope | Combustion | Mobile N/A N/A N/A N/A
1 Equipment
Scope | Combustion | Stationary | N/A 871,749 871,749 Vendor
1 Equipment data,
40 CFR 98
Subpart C
Scope | Combustion | Area N/A N/A N/A N/A
1
Scope Non- Stationary | N/A 29 29 Vendor data
1 Combustion | Equipment
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Scope Type of Emission Existing Proposal- Total Calculation
Emission | Sub-type facility related CO2e method(s)
CO2e CO2e Emissions
Emissions Emissions | (tons/year)
(tons/year) (tons/year)
Scope Tand Use Carbon N/A N/A N/A N/A
Sink
Scope Off-site Grid- N/A N/A N/A N/A
Electricity based
Scope Off-site Not N/A N/A N/A N/A
Steam applicable
Production
Scope Off-site Area N/A N/A N/A N/A
Waste
Management
TOTAL 871,778 871,778
6.8.1.2 GHG Assessment.

Item 18(b) of the EQB’s EAW requires project proponents to provide the following
analyses:

6.8.1.2.1 Describe any mitigation considered to reduce the

project’s GHG emissions.

The Proposal will mitigate GHG emissions from construction and operation of the
facility. Where possible, construction equipment will utilize lower GHG-emitting fuels,
such as low sulfur diesel and gasoline. Additionally, equipment will not idle
unnecessarily during construction, thereby reducing emissions during construction.

The combustion turbines and RICE are proposed to combust primarily natural gas with
fuel oil as backup. Natural gas has lower CO2 emissions than diesel fuel (120 Ib/MMBtu
vs. 160 Ib/MMBtu), therefore the Proposal will emit less GHG than other generating
that is combusting diesel or coal. Further, the combustion turbines proposed for the
project will be capable of co-combusting hydrogen. Initially, the turbines will be
permitted to allow for up to 30 percent by weight co-combustion of hydrogen with
natural gas. As additional data and testing on the turbines while combusting hydrogen
continues, the turbines are expected to be modified to combust higher percentages of
hydrogen throughout their lifetime. Because hydrogen has no carbon, as opposed to
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tossil fuels, emissions of GHGs are much, much lower than that of diesel or natural gas
combustion.

6.8.1.2.2  Describe and quantify reductions from selected
mitigation, if proposed to reduce the project’s
GHG emissions. Explain why the selected
mitigation was preferred.

Mitigation for GHG emissions from the Proposal includes the ability of the CTs to co-
combust hydrogen. At 30 percent by volume co-combustion of hydrogen, the emissions
of CO, would be lowered on an hourly basis (based on the maximum, worst-case CO,
emission rate from 269,673 Ib/hr down to 229,542 1b/ht). This mitigation option has
been proposed by the EPA to reduce GHG emissions in the New Source Performance
Standard Subpart TTTTa for GHG emissions from electrical generating units (this
regulation is proposed to be finalized in 2024 and the final rule requirements are
unknown at this time).

6.8.1.2.3 Quantity the proposed project’s predicted net
lifetime GHG emissions (total tons/#of vears)
and how those predicted emissions may affect
achievement of the Minnesota Next Generation
Eneroy Act goals and/or other more stringent
state or local GHG reduction goals.

The State of Minnesota has several goals to reduce GHG emissions. The Minnesota
Next Generation Energy Act aims for net-zero GHG emissions in the state by 2050.
This is consistent with the United States’ pledge to achieve net-zero GHG emissions
by 2050.

The capability of the CT's to co-combust natural gas and hydrogen will allow Minnesota
to achieve goals set in the Minnesota Next Generation Energy Act by reducing the
GHG emissions from the Proposal as hydrogen co-combustion is used over solely
natural gas combustion. Additionally, these more efficient, lower GHG-emitting
generation units will displace the operation of older, less efficient and higher-GHG
emitting generation units in Xcel Energy’s system. Over time, these new turbines and
RICE will allow for more renewable energy sources to operate which will displace coal
and other less-efficient natural gas and diesel generation units. These new units will
cover peak demands when the renewables cannot handle the demand.
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6.8.2 Climate Adaptation and Resilience.

The following subsections are responsive to Item 7 of the EQB’s EAW regarding
climate adaptation and resilience.

6.8.2.1 Describe the climate trends in the general location of the

project and how climate change is anticipated to affect
that location during the life of the project.

Given the proximity of the Bison Generation Station in Cass County, North Dakota,
to neighboring Clay County, Minnesota, the Clay County data available from the
Minnesota Department of Natural Resources (MDNR) is used for this analysis. Climate
trends for the state of Minnesota show warmer and wetter seasons, with cold weather
warming and more damaging rains. Predicted changes for Minnesota include an
increased risk of heat wave and drought.

Historical data for Clay County is concurrent with the climate trends for the state of
Minnesota. Using MDNR’s Minnesota Climate Explorer, graphs of the historical data
were made with trend lines. As seen in Figure 6-1, the average annual temperature since
1895 has increased 0.24 degrees Fahrenheit (°F) per decade. In Figure 6-2, the average
annual precipitation is shown, with the trend line determining that the average annual
precipitation since 1895 has increased 0.24 inches (in) per decade.

Figure 6-1: Historical Annual Average Temperature in Clay County (1895-2023)

Average Temperature For Clay; January-December

Average Temperature®F -~ 1895 to 2023 Trend: 0.24°F/ Decade
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Figure 6-2: Historical Annual Average Precipitation in Clay County (1895-2023)

Precipitation For Clay; January-December

All graphs generated by Minnesota Department of Natural Resources, using temperature and precipitation data from NOAA

- Precipitation {in) @ 1895 to 2023 Trend: 0.24°/ Decade

Precipitation (in)

The Palmer Drought Severity Index (PDSI) is a tool used to determine drought
conditions based on surface air temperature and a physical water balance model which
takes into account potential evapotranspiration and the effect of global warming. The
index ranges from -10 (dry) to +10 (wet). Figure 6-3 below shows the PDSI for the
month of August from 1985 to 2023 for Clay County. The trend line on the figure

shows an increase of 0.07 per decade.

Figure 6-3: Historical PDSI Values for Clay County (1895-2023)

Palmer Drought Severity Index (PDSI) For Clay; August

rated by Minnesota Department of Natural Resources using data from PRISM via the Western Regional Climate Center.

@ rosi —@- 1895 to 2023 Trend: 0.07/ Decade

FDsI

Also using MDNR’s Minnesota Climate Explorer tool, future predictions of average
temperature and average precipitation were able to be made for Clay County. These
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predictions were made using assumptions from the Intergovernmental Panel on
Climate Change (IPCC) and their Representative Concentration Pathways (RCP) RCP
4.5 and RCP 8.5. RCPs represent different greenhouse gas concentration scenarios used
by the IPCC in their Fifth Assessment Report (2014). RCP 4.5 is an intermediate

scenario while RCP 8.5 is a scenario with high greenhouse gas emissions.

In Figure 6-4, projected average temperatures for Clay County are modeled. The mean
model temperature for the present day (1980-1999) was 41.85°F. For the RCP 4.5
scenario for mid-century (2040-2059), the mean model predicted the average
temperature to be 45.49°F. For the RCP 4.5 scenario for late century (2080-2099), the
mean model predicted the average temperature to be 47.85°F. For the RCP 8.5 scenario
for late century (2080-2099), the mean model predicted the average temperature to be
51.86°F.

Figure 6-4: Projected Average Temperatures for Clay County

Recent and Projected Future Average Temperature For Clay; January-December

Figure 6-5 shows the projected annual precipitation amounts for Clay County. The
mean model of annual precipitation for present day (1980-1999) was 24.56 in. For the
RCP 4.5 scenario for mid-century (2040-2059), the mean model predicted annual
precipitation to be 27.03 in. For the RCP 4.5 scenario for late century (2080-2099), the
mean model predicted annual precipitation to be 26.82 in. For the RCP 8.5 scenario for
late century (2080-2099), the mean model predicted annual precipitation to be 28.91 in.
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Figure 6-5: Proposal Average Precipitation for Clay County

Recent and Projected Future Precipitation For Clay; January-December

B Mode! Mean CCSM4 [ CMCC-CM CHRM-CMS [ GFOL-ESM2M PSL-CMSA-LR [ MIROC MRI-CGOM

The U.S. Environmental Protection Agency’s (EPA) Climate Resilience Evaluation and
Awareness Tool (CREAT) was used to determine the projected storm intensification
tor Clay County, MN. The projected future categories include a Stormy and Not as
Stormy scenario, based on the highest and lowest intensity models, respectively, for two
time periods, 2035 and 2060. The 100-year storm intensity under the Not as Stormy
scenario is projected to increase 2.1 percent in 2035 and 4.1 percent in 2060. The 100-
year storm intensity under the Stormy scenario is projected to increase 13.3 percent in

2035 and 26.0 percent in 2060.

6.8.2.2  For each resource category in Table 6-9 below, describe
how the project’s proposed activities and how the
project’s design will interact with those climate trends.
Describe proposed adaptations to address the project
effects identified.

Table 6-9 Proposal’s Expected Interaction with Climate Trends and Proposal

Adaptations
Resource Climate Proposal Adaptations
Category Considerations Information
Proposal design Increase in average | Proposal will None  proposed.
surface include installation | Proposal will limit
temperature. of impermeable installation of
pavement which impermeable
absorbs heat pavement as much
during the day and | as possible.
releases it at night,
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precipitation could
lead to localized
flooding.

convert existing
land use to
industrial and will
increase amount of
impervious
surfaces.

Resource Climate Proposal Adaptations
Category Considerations Information
increasing surface
temperature of the
surrounding area.
Land use Increase in annual | Proposal will Stormwater

management will
be used to control
water runoff.

Water resources

Increase in amount
of groundwater
used.

Proposal will
require water for
the evaporated
coolers and water
injection for fuel

oil NOx control in
the CTs.

None proposed.
Proposal will not
withdraw more
water than
permitted.

Contamination /
hazardous
materials / wastes

Increase in storm
intensity.

Proposal includes
the construction of
two storage tanks

Spill measures will
be put in place
(SPCC) to meet

communities, and
sensitive ecological
resources (rare

precipitation and
average
temperature could

convert existing
land use to
industrial, so there

to hold No. 2 fuel | minimum
oil for emergency | regulatory
generatofrs. standards.

Fish, wildlife, plant | Increase in annual | Proposal will None proposed.

features) lead to habitats may be some
loss. habitat loss.
6.9 Socioeconomic Impacts.

6.9.1 Workforce Required.

The peak construction labor force for the Proposal would be approximately 255
employees during the 30-month period of construction. These jobs will include
construction management staff, site superintendents, skilled craftsmen, engineers, start-
up support personnel, and other miscellaneous services. Manufacturer’s representatives
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will be onsite periodically; although, these representatives will not significantly increase
the number of workers onsite at any given time. Craft labor, including carpenters, heavy
equipment operators, laborers, millwrights, ironworkers, masons, pipefitters, and
electricians, will be required during construction. Other staff will also be onsite during
construction, such as management, engineering, technical, and start-up staff. The
number of workers onsite will begin at nominal levels at the beginning of construction
and steadily increase over time. Contractors will be chosen from a competitive bid
process and will be local whenever practical. The workforce may be sourced from
multiple locations locally or nationwide. Construction contractors and subcontractors
will supply staff for management, engineering, technical, start-up, and other support
staff. Skilled labor, including carpenters, heavy equipment operators, laborers,
millwrights, ironworkers, insulators, painters, boilermakers, sheet metal workers,
masons, pipefitters, electricians, etc., will be sourced as available from subcontractors
and/or local union labor halls.

The Proposal would require 16 additional full-time employees to operate the Bison
Generation Station. The future operational staff will require a group of individuals
trained to operate and maintain a CT and RICE-powered generation facility. The
training and skills required will include but not be limited to Proposal-specific trained
control operators, maintenance technicians, and supervisory personnel. This workforce
and support services would generate an approximate maximum of 10 additional vehicle
trips per day.

6.9.2 Environmental Justice.

The Commission required project proposers to identify “whether the proposal is
located in an environmental justice area using census criteria in Minnesota Statute

216B.1691, subd. 1(e.).”* That statute provides:

(e) “Environmental justice area” means an area in Minnesota
that, based on the most recent data published by the United
States Census Bureau, meets one or more of the following
criteria:

Y In the Matter of Xcel Energy’s Competitive Resonrce Acquisition Process for up to 800 Megawatts of Firm
Dispatchable  Generation, MPUC Docket No. E-002/CN-23-212, Otrder Approving Petition and
Requiring Compliance Filing at 10 (Nov. 3, 2023).
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(1) 40 percent or more of the area’s total population is
nonwhite;

(2) 35 percent or more of households in the area have an
income that is at or below 200 percent of the federal
poverty level;

(3) 40 percent or more of residents over the age of five
have limited English proficiency; or

(4) the area is located within Indian country, as defined
in United State Code, title 18, section 1151.

The Proposal is not on a property located in an area with designation under the above
definition of “Indian land.” Therefore, based on the data in Table 6-10, which contains
the most recent decennial United States Census Bureau data for both Harmony
Township and Cass County, and the above definition of “Indian land,” the Proposal is
not located in an “environmental justice area,” under Minn. Stat. § 216B.1691, subd.

1(e).

According to U.S. Census Bureau data, and as shown in Table 6-10 minority groups in
the area constitute only a small percentage of the total population. Per capita incomes
within the county and nearest cities to the Proposal Site are higher than for the State of
North Dakota. The average percentage of persons living below the poverty level in the
county is less than the State average. The area does not contain disproportionately high
minority population or low-income populations.

Table 6-10 Proposal Site Population and Economic Characteristics

. . Percentage of
Minority Caucasian . ..
. . . . Per Capita Individuals
Location Population Population | Population
o) e Income Below
erce erce
Poverty Level
State of North 779261 @022) 13.4% 86.6% (2022) $37,343 11.5%
Dakota (2022) (2021)
Cass County 192,734 (2022) T4.1% (2022) 85.9% (2022) $40,345 (2021) 10.6%
C ity of Far 00 131,444 (2022) 17.5% (2022) 82.5% (2022) $37,522 (2021) 12.9%
Mapleton Clty 1,320 (2020) 10.5% (2020) 89.5% (2020) $37, 954 (2021) 3%
Harmony 86 (2020) 2.3% (2020) 97.7% $37,116 0%
Township

Sources: USCB, 2023; 2022 State and County QuickFacts. North Dakota.
USCB, 2023; 2022 State and County QuickFacts. Cass County, North Dakota.
USCB, 2023; 2022 Population Finder. Fargo, North Dakota.
City Data for Mapleton North Dakota
Harmony Township Population Data
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6.9.3 Energy Justice.

The Commission required project proposers to provide the following information
“necessary for consideration of Energy Justice factors:”

The socioeconomic factors of a project’s location.

The Proposal has the potential to impact the socioeconomic conditions of the area in
the short term through an influx of non-local personnel, creation of construction jobs,
construction material and other purchases from local businesses, and expenditures on
temporary housing for non-local personnel. In the long term the Proposal may provide
beneficial impacts to the local tax base in the form of revenues from property taxes
paid. Additionally, permanent job creation or relocation of project personnel to the area
for operation of the Proposal could affect area demographics.

The Proposal is in a rural area within Cass County, North Dakota. Additional
information regarding demographics of the area is provided in Section 6.9.2.

The Proposal is designed to be beneficial to local governments and communities.
Construction of the project would provide temporary increases to the revenue of the
area through increased demand for lodging, food services, fuel, transportation, and
general supplies. Procurement of construction resources will give preference to women,
veteran, and minority owned business contractors. The Proposal will also create new
local job opportunities for various trade professionals that live and work in the area and
it is typical to advertise locally to fill required construction positions. Xcel Energy will
utilize union labor to construct the Proposal. Use of union labor will ensure the
payment of prevailing wages for construction workers. Xcel Energy estimates the
Proposal will provide 255 FTE construction jobs over 30 months. Opportunity exists
for sub-contracting to local contractors for gravel, fill, and civil work. Additional
personal income will also be generated by circulation and recirculation of dollars paid
out by the Proposal as business expenditures and state and local taxes.

General skilled labor is expected to be available in Cass County or North Dakota to
serve the Proposal’s basic infrastructure and site development needs. Specialized labor
will be required for certain aspects of the Proposal.

Effects on temporary or permanent housing are anticipated to be negligible. During
construction, out-of-town workers will likely use lodging facilities nearby. The
operations and maintenance of the Proposal will require approximately 16 long-term
personnel. Xcel Energy anticipates that sufficient temporary lodging and permanent
housing will be available within the Fargo metropolitan area, to accommodate
construction workers and long-term personnel.
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In general, the socioeconomic impacts associated with the Proposal will be positive;
therefore, no mitigative measures are proposed. Wages will be paid, and expenditures
will be made to local businesses during the project's construction and operation. The
Proposal will provide more than $197 million in state and local property tax benefits
over the life of the Proposal.

The involvement of local government, community organizations, and, where relevant,

Tribal Nations;

Xcel Energy met with the Harmony Township Board to review the Proposal in the
fall of 2023. If the Proposal is selected, the Company will engage in outreach and
coordination with local government, community organizations and Tribal Nations as
part of its North Dakota permitting processes.

The estimated local tax revenue it will produce;

The Proposal will provide more than $80 million in state and local property tax
benefits over the life of the Proposal.

The temporary and permanent jobs it will create;

See Section 6.9.1 above.

The commitment to the use of diverse suppliers, as demonstrated by a history of use
on recent projects; and

Xcel Energy has a long-standing commitment to the economic development of the
communities we serve. Our Supplier Diversity program is a testament to that
commitment and is based on our belief that we obtain the best products and services
when we have a broad base of supplier relationships. This approach not only reduces
overall costs but also offers new, innovative solutions.

Through the Company’s Supplier Diversity program, the Company ensures that its
employee base and network of suppliers and contractors reflect the communities it
serves. To strengthen business relationships, Xcel Energy has implemented several
strategies:

. Conducting outreach efforts to seek, identify, and encourage supplier
diversity in procurement processes;

o Facilitating alliances and partnerships;

o Educating businesses about procurement and business processes; and
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o Identifying and encouraging subcontracting (Tier II) opportunities with
major non-diverse prime suppliers when direct opportunities for diverse
suppliers do not exist.

Xcel Energy’s Supplier Diversity program recognizes diverse businesses in various
categories, including Disabled Owned Business Enterprise, Historically Underutilized
Business Zone Business, LGBT Owned Business Enterprise, Minority Owned Business
Enterprise, Service-Disabled Veteran Owned Business Enterprise, Small
Disadvantaged Business, Veteran Owned Business Enterprise, and Women Owned
Business Enterprise.

The Company actively engages in regional and national chambers and associations to
meet new diverse partners. We also encourage businesses to obtain certification through
one of the recognized organizations or their regional affiliates. Xcel Energy also accepts
self-certification of diverse businesses with registration on Sam.gov. The certifying
chambers and associations acknowledged by Xcel Energy include the National Minority
Supplier Development Council, National Veteran Owned Business Association,
National Veteran Business Development Council, Women’s Business Enterprise
National Council, National Gay/Lesbian Chamber of Commerce, and Disability:IN.

Xcel Energy views diversity as an essential component of our business success. We
believe a workforce that represents the communities it serves is key to creating an
inclusive and collaborative culture. A supplier base that supports diverse-owned
businesses is vital to delivering the energy services customers want and need at an

affordable price.

Supplier diversity offers new, innovative solutions as Xcel Energy leads the path toward
the nation’s clean energy transition, aligning with its vision for a pragmatic, affordable
carbon-free future. That is why in 2023, the Company increased its supplier diversity
goal to 25 percent of its spending on materials and services by 2025, up from 11 percent
in 2022. Fulfilling this commitment will expand Xcel Energy’s supply lines, creating a
multiplier effect that results in additional jobs across the economy and in our
communities.

The payment of prevailing wages, and workforce training opportunities.

In its cover letter accompanying this filing, the Company confirms that all Construction
Craft Employees utilized in our proposal will be covered by a collective bargaining
agreement with a union affiliated with the local council of North America’s Building
Trades Unions (Building Trades CBA). This ensures that the Proposal not only

contributes to the energy infrastructure but also supports fair wages and continual skill
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development for the workforce involved. It reflects Xcel Energy’s dedication to both
operational excellence and social responsibility.

Xcel Energy has a good track record of payment of prevailing wages and providing
workforce training opportunities. For instance, the Sherco Solar project, which is
replacing the retired coal units, is expected to support the creation of well-paying union
construction jobs, and will support Xcel Energy’s Power Up program, a recently
approved Workforce Training and Development program designed to integrate
historically marginalized communities into the energy workforce. Moreover, we are
managing the transitions of Minnesota coal plants without layoffs. We are working with
employees, communities, and other stakeholders to manage the transition through
attrition, retirements, and retraining. These initiatives demonstrate Xcel Energy’s
commitment to ensuring fair wages and continual skill development for the workforce
involved. It reflects our dedication to both operational excellence and social
responsibility.

6.10 Additional Information Related to Power Plants (Minn. R. 7849.1500,
subp. 2).

The following information is provided in response to Minn. R. 7849.1500, subp. 2,
which identifies certain additional information related to power plants that must be
included in an environmental analysis prepared by the Department of Commerce.

A. the anticipated emissions of the following pollutants expressed as an
annual amount at the maximum rated capacity of the project and as an
amount produced per kilowatt hour and the calculations performed to
determine the emissions: sulfur dioxide, nitrogen oxides, carbon
dioxide, mercury, and particulate matter, including particulate matter
under 2.5 microns in diameter;

Annual emissions for the proposed Bison Generating Station are detailed in Tables 6-
4, 6-5 and 6-6 in Section 6. Emissions were calculated based on vendor emissions data
for the equipment, EPA-approved emission factors, and other data sources.

B. the anticipated emissions of any hazardous air pollutants and volatile
organic compounds;

See Sections 6.7 and 6.8 and Tables 6-4 to 6-6.

C. the anticipated contribution of the project to impairment of visibility
within a 50-mile radius of the plant;
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Environmental Information

The Proposal is not anticipated to result in the impairment of visibility within a 50-mile
radius of the site. Emissions of visibility impairment pollutants, such as NOx, SO2, PM
and sulfuric acid mist will be low.

D. the anticipated contribution of the project to the formation of ozone
expressed as reactive organic gases. Reactive organic gases are
chemicals that are precursors necessary to the formation of ground-
level ozone;

See Section 6.7. Ozone precursors are VOC and NOx emissions. The proposal will not
be a major for Prevention of Significant Deterioration source for NOx or VOC and
thus is not a major source of ozone.

E. the availability of the source of fuel for the project, the amount required
annually, and the method of transportation to get the fuel to the plant;

See Section 4.3 and Appendix B-1, Table B-1d, Appendix B-2, Table B-2c.
F. associated facilities required to transmit the electricity to customers;
See Sections 1.2, 4.1, and 4.2.

G. the anticipated amount of water that will be appropriated to operate
the plant and the source of the water if knowny

See Section 6.5.

H. the potential wastewater streams and the types of discharges
associated with such a project including potential impacts of a thermal
discharge;

See Section 6.6.

I. the types and amounts of solid and hazardous wastes generated by
such a project, including an analysis of what contaminants may be
found in the ash and where the ash might be sent for disposal or reuse;
and

See Section 6.6.

J. the anticipated noise impacts of a project, including the distance to the
closest receptor where state noise standards can still be met.

See Section 6.2.2.
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1. FORECAST
a. Forecasting Overview

The Project is being proposed to meet the Company’s identified need to acquire up to 800
MW of firm dispatchable resources.

In the 2019 IRP, the Commission determined that between 2027 and 2029 the Company will
likely require up to 800 MW of generic firm dispatchable resources.! The Commission also
determined that between 2027 and 2032, Xcel Energy would need approximately 600 MW
more solar-powered generation and 2,150 MW more wind-powered generation, or an
equivalent amount of energy and capacity from a combination of wind, solar and/or storage.?

This appendix discusses the need for firm dispatchable resources identified in Xcel Energy’s
2019 IRP, with the understanding that the Company will be filing its next IRP in February
2024 and will supplement the record to include updated forecasting information from the 2024
IRP after it has been filed.

i Determining Customer Needs

The Company’s internally developed customer needs forecast is derived from customer
demand and energy forecasts and adjustments for the effects of energy efficiency (EE)
resources, distributed energy resources (DER), and electric vehicle (EV) adoption. To this,
Xcel Energy adds a reserve margin that is prescribed by MISO. Then Xcel Energy subtracts
the capacity accreditation of the energy resources the Company has, or expects to have, on
the system, to determine the net surplus or need.

Forecasting the Company’s customers’ energy needs starts with a peak-hour demand forecast
(in MW) and a forecast of customers’ total energy needs (in MWh) for each year of the
planning period.

(1) Forecast for Peak Demand Requirements

Xcel Energy uses econometric analysis and historical actual coincident net peak demand data
to determine forecasted system demand, which forms the basis of the Company’s capacity
requirements for each planning year. From these corporate forecasts, Xcel Energy makes
adjustments that add back in the effect of anticipated future EE achievements and distributed

L In the Matter of the 2020-2034 Upper Midwest Integrated Resonrce Plan of Northern States Power Company df b/ a Xcel
Energy, MPUC Docket No. E-002/19-368, Otder Approving Plan with Modifications and Establishing
Requirements for Future Filings at 32,9 3 (Apr. 15, 2022) (IRP Otder).

2 IRP Order at 31, § 2A(8).
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solar generation, so that Xcel Energy can model EE and distributed solar as competing with
supply-side resources in the modeling process. This was a change the Company first
implemented with the Company’s July 2019 initial Resource Plan filing and is further discussed
below.

The methodology used to develop the Spring 2022 Forecast did not change from the initial
2019 Resource Plan filing, though the inputs used to develop the forecast were updated.

The Spring 2022 peak corporate demand forecast for this update shows an average annual
growth rate of 0.02% from 2022 through 2034. Image 4.1 below shows the updated corporate
net load forecast — called “Spring 2022 Forecast” in the Image 4.1 in relation to the forecast
trom the IRP Fall 2019 Forecast referred to as “IRP without Adjustments”. In addition, Image
4.1 includes an “IRP with Adjustments” series where the Future Demand Side Management
(DSM) adjustment used in the IRP forecast is updated with the Future DSM adjustment from
the Spring 2022 forecast. The “IRP with Adjustments” series provides an “apples-to-apples”
comparison for the Spring 2022 forecast with the IRP forecast that eliminates the differences
in DSM forecasts. After accounting for the differences in the IRP and Spring 2022 forecasts
in the “IRP with Adjustments” forecast, the Spring 2022 peak demand forecast exceeds the
“IRP with Adjustments” peak demand forecast through the 2034 horizon. Xcel Energy
undertook additional steps in the course of resource plan modeling, for incremental new EE
to be modeled as a supply-side resource. This required that the Company adjust the base
energy forecast (discussed in Part 1 above) to remove the embedded EE adjustment that
projects the effects of new 2022-2034 program year EE achievements.?

In other words, after accounting for increased levels of DSM that were approved in the IRP,
the updated 2022 load forecast result in a larger incremental resource need than the Company
had anticipated in the IRP. This higher peak forecast is driven by a higher energy forecast
which includes stronger than expected actual energy demand in 2021 and a higher level of EV
adoptions over the forecast horizon. While a higher EV adoption rate results in more energy
needed to support charging, a change in the EV charging profile results in lower peak impact
per vehicle during the system peak hour.

% Xcel Energy also disaggregated DG Solar resources, as discussed previously. This included incremental
potential EE savings amounts from the 2022-2034 program years in Strategist and Encompass modeling
processes as “Bundles,” which compete on an economic basis with supply-side resources. In effect, this
allows Xcel Energy to treat projected additions of DG solar and portfolios of new EE measures, at a given
average cost, like generic supply-side resources.
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Image 4.1: Corporate Forecast of Peak Load by Vintage
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2) Forecast for Energy Requirements

In addition to forecasting peak demand, Xcel Energy also forecasts customers’ energy
requirements. Xcel Energy expects net energy requirements to remain above the forecasts
used to determine the need for new supply side resources in the 2019 IRP filing. The Image
4.2 below portrays the net energy from the Spring 2022 forecast, as compared to the IRP Fall
2019 forecast referred to as “IRP without Adjustments”. Image 4.2 also includes an “IRP with
Adjustments” series where the Future DSM adjustment used in the IRP forecast is updated
with the Future DSM adjustment from the Spring 2022 forecast. The “IRP with Adjustments”
series provides an “apples-to-apples” comparison for the Spring 2022 forecast with the IRP
forecast that eliminates any differences in DSM forecasts. Changes from the Company’s Fall
2019 forecast vintage to the Spring 2022 forecast are attributable to higher than previously
expected historical energy consumption, the long-term impact of the COVID-19 pandemic
on customer sales, and additional sales from higher EV adoption.
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Image 4.2: Corporate Forecasted Net Energy Requirements by Vintage
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(3)  Forecast Adjustments for Anticipated Customer Trends

After determining the base peak capacity and energy demand forecasts, Xcel Energy makes
adjustments to account for the impact of events or trends reasonably expect to occur in the
planning period. The forecast has been exogenously adjusted for trends in DER and adoption
of EVs. DER in the form of behind-the-meter rooftop solar results in a reduction to the
torecast while EV charging results in an increase to the forecast. The forecast also made certain
adjustments to overall demand for large customer changes expected in future years.

“4)  Adjustments to Model Certain Load-Modifying Resources as
Competing with Supply-Side Resource Options

There are no changes to the methodology used in the 2019 IRP filing to account for load-
modifying resources — such as energy efficiency, demand response, and distributed generation
— as competing with supply-side resources in the Company’s modeling process.
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ii. Resource Adequacy Requirements

MISO prescribes RA requirements that are intended to help ensure adequate reliability of the
bulk electric supply system. MISO’s RA process requires load serving entities (LSEs) like the
Company to maintain resources that exceed their level of demand by a specific margin — the
planning reserve margin or PRM — to cover potential uncertainty in the availability of resources
or level of demand.* These RA requirements are fundamental to the resource planning
process, informing the level of capacity Xcel Energy needs in the Company’s portfolio to
adequately serve customers’ peak demand.

The MISO RA construct is currently undergoing significant reform, as the system continues
to transition away from legacy baseload generation assets to future state with more renewables
and flexible generation. Recently, MISO proposed and FERC approved a new method to
incorporate RA requirements on a seasonal basis, rather than the historical annual approach.
This means that — whereas previously Xcel Energy needed to plan the system in a way that
met summer peaks plus a reserve margin — Xcel Energy now will need to evaluate customer
needs across summer, fall, winter, and spring, and resource availability in each season will
impact capacity accreditation. Further, MISO continues to work on a new methodology for
accrediting non-thermal resources, such as renewables and demand response, which continues
to be considered by stakeholders and MISO now intends to file a proposed methodology to
the FERC in late 2023 or early 2024. MISO may also propose further changes to the auction
mechanism through which generation owners and LLSEs offer and procure capacity credits to
ensure full coverage of their PRM in the coming months. Overall, the Company supports
development of these reforms and participates in MISO stakeholder processes to better
understand and guide reform proposals.

That said, these are significant changes to the Company’s planning processes and obligations,
and it will likely take some time to understand implications, in the upcoming 2023-2024
Planning Year and beyond. With respect to the Project and the Company’s resource plans
more broadly, it is likely that the exact mix of resources Xcel Energy needs to serve customers
in the future will change, in response to these new requirements (as well as other significant
market changes such as new tax policy and commodity volatility). However, it is clear that the
Company will need significant quantities of new generation, and the aforementioned reforms
are expected to make the Project even more critical to achieving Xcel Energy’s and the State
of Minnesota’s carbon goals and ensuring sufficient capacity on the system in the coming
years.

*The factors affecting availability and demand include: planned maintenance, unplanned or forced outages
of generating facilities, deratings in resource capabilities, variations in weather, and load forecasting
uncertainty.
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(1) Annnal MISO Reserve Margin Requirements Applied to the NSP
System in the IRP

Historically, MISO based its PRM requirements on an annual analysis of the amount of reserve
capacity required to avoid loss of load events, evaluated based on the system’s summer peak.
Based on the needs indicated in MISO’s 2020-2021 Loss of Load Expectation Study (LOLE
Study) — which Xcel Energy used to develop the Company’s approved 2019 IRP — the
Company calculated its effective reserve margin to be 3.46%. Below is a discussion on how
Xcel Energy’s reserve margin obligation (2022) was derived in the 2019 IRP.

For the 2020-21 planning year, MISO had indicated an unforced capacity (UCAP) PRM of
8.9%, and this requirement was expected to remain relatively constant at 8.8-8.9% over the
full MISO planning period, to 2029. The Company determined the NSP-specific reserve
margin based on this information, and the coincident peak demand factor of the Company’s
own peak load in relation to the MISO peak. The Company assumed this coincident factor to
be 95%; meaning that NSP expects to experience load levels that are approximately 95% of
the peak load during times when the total MISO system load is peaking. Considering the
overall MISO PRM and the Company’s own coincident peak factor together, the Company’s
NSP-system effective reserve margin declined from the 8.9% MISO-wide PRM to 3.46%.

Image 4.3: MISO Planning Reserve Margin Calculation — NSP System
Planning Year June 1, 2021 to May 31, 2022

(95 percent coincidence factor)x (1 + 8.9 percent) — 1
= 3.46 percent ef fective reserve margin for NSP



Appendix A: Forecasts, System Capacity, and DSM Programs

Applying the Company’s effective reserve margin to the Company’s annual load forecast over
the planning period determined the capacity obligation the Company needed to meet in the
Company’s IRP. This calculation for 2022 is illustrated below.

TABLE 4.1: CAPACITY OBLIGATION CALCULATION UNDER IRP ASSUMPTIONS - 2022

EXAMPLE
Total Capacity Obligation Component Value
Forecasted NSP Peak Load 9,101 MW
NSP Effective Reserve Margin X (1+ 3.46%)
NSP Obligation =9,416 MW

(2)  NSP Resources Capacity Accreditation in the 2019 IRP

After the Company determined this MISO obligation level, the Company considered the types
of resources suitable to meet the requirement. MISO’s tariff and business practices, at the
time, set forth procedures to enable various types of resources to be used to achieve the
Company’s RA requirements: (1) capacity resources,” (2) load modifying resources,® and (3)
energy efficiency resources.’

Resource accreditation represents a measure of a resource’s reliable contribution to System
RA needs. A generator’s operation, maintenance, and utilization directly impact the portion of
nameplate capacity rating currently recognized as an accredited resource. Therefore, for a
resource’s expected contribution to RA, MISO has historically used UCAP rather than
installed capacity (ICAP). This is a measure that estimates the amount of capacity that can be
counted on to contribute to customer needs in peak hours. UCAP is calculated differently for
dispatchable resources (e.g., nuclear, natural gas, coal), EE, and DR as compared to non-
dispatchable, variable resources (e.g., wind and solar).?

®> Physical Generation Resources (i.e., physical assets and purchase agreements), External Resources if
located outside of MISO’s footprint, and DR Resources participating in MISO’s energy and operating
reserves market, available during emergencies.

¢ Behind-the-Meter Generation and DR available during emergencies, which reduces the demand for energy
supplies coming from the LSE.

" Energy Efficiency Resources: Installed measures on retail customer facilities designed and tested to achieve
a permanent reduction in electric energy usage while maintaining a comparable quality of service.

8 See In the Matter of the 2020-2034 Upper Midwest Integrated Resonrce Plan of Northern States Power Company df b/ a
Xeel Energy, MPUC Docket No. E-002/RP-19-368, 2020-2034 Upper Midwest Integrated Resource Plan at
53 (June 25, 2021) (Alternate Plan).
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The RA values for most types of resources have not historically changed significantly year over
year -- in particular thermal resources that were available to run during summer peak needs.
For variable resources, however, especially wind — MISO modifies its assigned RA values from
time to time. In the 2020 report the Company used for the approved IRP, MISO assigned
wind an Effective Load Carrying Capability (ELCC) of 16.7% for wind in Zone 1.° This means
that for every 100 MW of installed wind capacity, the Company counted 16.7 MW toward the
Company’s UCAP-denominated RA requirements. MISO does not, as a matter of practice,
issue guidance regarding forward-looking wind ELCC values, so the Company used 16.7%
across the planning period. As noted, MISO re-evaluates this value each year, but for wind the

changes are generally small; for example, for the 2022-23 planning year, the value changed to
16.9%.

For solar resources, it is widely accepted within the industry and confirmed by MISO studies
that, as solar capacity on the MISO grid increases, it is expected to contribute a diminishing
marginal amount of RA capacity value.? In response, MISO’s Transmission Expansion Plan
analysis that was most current at the time of the Company’s IRP uses solar capacity
accreditation values that start at the current 50% level in 2020-2023 and decline to 30% by
2033. The Company elected to mirror this assumption in the Company’s 2019 IRP modeling.

After assessing the Company’s anticipated load and MISO requirements, the Company
compares Xcel Energy system-wide obligations to the resources the Company already has —
existing or approved — on the Company’s system. While this does not yet reflect the seasonal
RA construct that will be in place going forward — discussed further below — the Company’s
revised load and resources table shows that the result is an increased net accredited capacity
deficit relative to the Company’s approved 2019 IRP.

® See MISO, Planning Year 2020-2021 Wind & Solar Capacity Credit, at 4 (December 2019), available at:
https://cdn.misoenergy.org/2020%20Wind%20&%20Solar%20Capacity%20Credit%20Report408144.pdf (last
accessed Jan. 20, 2024).

1 For example, DTE Energy, Indianapolis Power & Light and Dominion Virginia and the California Public
Utilities Commission— among others — have all used declining solar ELCC in their resource planning
modeling.
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TABLE 4.2: 2020-2034 SYSTEM NET ACCREDITED CAPACITY SURPLUS/DEFICIT PRIOR
TO EXPANSION PLANNING (MW, RESOURCE VALUES MEASURED IN TERMS OF
UCAP)

Year 2022 | 2023 | 2024 | 2025 | 2026 | 2027 2028 2029 2030 2031 2032

Obligation with
Reserves, less 9,655 | 9,695 | 9,748 | 9,770 | 9,761 | 9,767 | 9,758 | 9,685 | 9,669 | 9,624 | 9,604
Existing EE

Existing Fossil

6,154 | 6,154 | 5,320 | 5,011 | 4,603 | 3,448 3,448 2,965 2,454 2,340 2,064
Thermal

Existing Nuclear | 1,642 | 1,642 | 1,642 | 1,642 | 1,642 | 1642 | 1642 | 1642 | 1642 | 1,642 | 1,642

Existing Large

831 831 831 0 0 0 0 0 0 0 0
Hydro
Existing

1625 | 1,581 | 1,641 | 1,522 | 1,497 | 1,474 1,417 1,373 1,349 1,300 1,267
Renewables

Existing Demand

1,041 | 1,055 | 1,066 | 1,072 | 1,077 | 1,078 1,077 1,071 1,059 1,048 1,037
Response

Net
Surplus/(Deficit)
before New
Resources Added

1,637 | 1,567 | 753 | (523) | (944) | (2,126) | (2,175) | (2,635) | (3,166) | (3,295) | (3,595)
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(3)  Changes to planning reserve margins and resource
accreditation in the recently approved MISO RA construct

MISO is in the process of significantly reforming the capacity accreditation and
obligation construct, with the goal of ensuring reliability as the utilities within MISO
transition away from traditional baseload generation and toward a more flexible system
that relies more heavily on variable renewables. In 2022, MISO submitted a proposal
to change its resource adequacy construct from an annual assessment — that focuses
primarily on summer peak — to a seasonal process where each load serving entity (like
Xcel Energy) would have distinct reserve requirements and resource accreditation
values for each season. FERC recently approved seasonal accreditation methods for
thermal resources and identifying seasonal needs, and further work is being done to
identify a new method of accreditation for non-thermal resources. MISO is still in the
process of finalizing the accreditation values the Company will use for the upcoming
planning year, as of the date of this filing. As a result, the Company has not yet fully
updated the Company’s resource plan modeling to account for these changes, but they
are discussed qualitatively below.

Accreditation approach

First, MISO has initiated changes to the method by which thermal resources are
accredited. To date, thermal resources have been accredited based on their deliverable
capacity, discounted by their forced outage rate. MISO has used a rolling three-year
average of the forced outage rate which tends to stay fairly stable over time for thermal
resources, as a general statement.

MISO’s stated purpose in pursuing its seasonal accreditation construct was to “assure
that Resources are available when needed the most by aligning Resource accreditation
with availability during the highest risk hours in each Season.”*! In the new construct,
each resource will get a separate accreditation value for summer, fall, winter, and spring.
These accreditation values will be calculated to account for the resources availability in
high risk hours for each region during each season, rather than only applying a forced
outage rate to the deliverable output. MISO intends this change to better account for
non-summer system risks, whereas the previous annual construct planned for summer
and essentially assumed that sufficient capacity would then be available for all other
seasons at the system level, given MISO is summer peaking as a whole.

1 MISO Correspondence, at 4 (Nov. 30, 2021), available at
https://elibrary.ferc.gov/eL ibrary/filedownload?fileid=5C874A8F-4C12-C0D4-AF05-7D7262000000
(last accessed Jan. 20, 2024).

10
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At this time the seasonal accreditation approach is only finalized and approved for
thermal resources. Non-thermal resource — such as wind, solar, battery energy storage
and load modifying resource — accreditation is still under development and is slated to
be filed to FERC later in 2023 or early 2024. For the upcoming planning year, non-
thermal resources will receive an accreditation value for each season, but the approach
by which those values are determined will be subject to change in the future.

Updated MISO accreditation values will be provided with the 2024-2040 IRP. In
general, the Company expects thermal resources to retain a fairly high accreditation
across seasons, except for those resources that took relatively long outages or have
extended start-up times in the past three years. In the future, the Company and other
generation owners will likely adjust their outage schedule plans to better optimize
around their individual seasonal needs.

Planning reserve margin approach

In conjunction with seasonal accreditation, MISO will also be calculating planning
reserve margin requirements (PRMR) by season. As MISO has described in its FERC
filing, the PRMR will still be designed to meet the typical 1-in-10 Loss of Load
Expectation standard on an annual basis. However, a LOLE target of 0.01 will be used
to calculate the PRM requirement for any season that does not exceed a 0.01 LOLE
risk from the annual study.

The result of the first year of this calculation has produced the following seasonal
PRMR values, which are applied to the Company’s load forecast to determine the
Company’s overall obligation as described eatrlier in this section. Notably, the summer
PRMR is actually lower than in past years. However, the PRMR in the winter and spring
is substantial; this means that if the Company’s need were perfectly coincident with the
MISO system broadly, the Company would need to carry sufficient accredited capacity
to meet its expected winter load, plus an additional 25.5% to meet its MISO
requirements.

11
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TABLE 4.3: PRMR VALUES FOR PLANNING YEAR 2023-2024

Season PRMR, expressed as a percent of UCAP
Summer 7.4
Fall 14.9
Winter 25.5
Spring 24.5

Given these substantial changes — both those that have been adopted at FERC and
ones that are yet to be proposed and accepted — the Company will need to reassess its
plans in the future to determine the best mix of resources to meet its requirements.
However, it is clear that incremental resources will be needed in substantial quantities
as Xcel Energy continues to retire the Company’s baseload thermal generators. Xcel
Energy plans to address this need with new renewable and firm dispatchable resources
to serve customers’ needs, of which the firm dispatchable resource provided by the
Proposal will be an integral piece.

2. LOAD FORECAST METHODOLOGY & CONSERVATION
PROGRAMS

a. Load Forecast

At a high level, the Company relies on econometric models and other statistical
techniques to develop the sales forecast. The econometric models relate our historical
electric sales to demographic, economic, and weather variable data. Xcel Energy uses
projections of economic activity for our various service areas that are provided by IHS
Markit Inc. (formerly IHS Global Insight, Inc.). Based on this and other inputs, we
develop sales forecasts for each major customer class, in each state of our service area.
The individual class forecasts for each state are summed to derive a total system sales
tforecast. We then convert the sales forecast into energy requirements at the generator
level by adding energy losses. The forecasted losses are developed using actual historical
loss factors and are held constant over the forecast period. We develop the peak
demand forecast using a regression model that relates historical monthly base peak
demand to energy requirements and weather. The median energy requirements forecast
and normal peak-producing weather are used in the model to create the median base
peak demand forecast.

The impacts of the COVID-19 pandemic are accounted for in the modeling process.
The econometric models developed for the Spring Forecast include 22 months (March
2020 — December 2021) of historical data that reflect the impact of the pandemic on

12
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company sales and peak demands. The sales regression models include a variable to
account for the pandemic. The variable is developed from Google Mobility data that
measure the duration of time of mobile phones located at residential, workplaces, and
retail establishments relative the pre-pandemic levels at the same locations. Forecast of
the Google Mobility variables are based on the historical data trends and long-term
expectations of COVID-19 impacts on customer behavior. These variables fit well in
the residential and small commercial and industrial sales models.

i. Base Forecast Methodology

The Spring 2022 updated base energy forecast decreases at an average annual growth
rate of 0.2 percent over the 2022-2034 planning period, net of energy efficiency (EE)
savings, distributed solar energy production, and electric vehicle charging consumption.

Taking these adjustments into account, the base forecasted electric energy requirements
are expected to decrease at an annual average of 103 gigawatt-hours (GWh), declining

from approximately 42,900 GWh in 2022 to 41,700 GWh in 2034. See Figure II-2

below.

Figure II-2: NSP System Total Median Net Energy
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We note that the projected 0.2 percent average annual decline in electric energy
requirements is similar to the actual growth seen over the past few years. After adjusting

13
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for unusual weather, electric energy requirements decreased at an average annual rate of
0.4 percent from 2018 to 2021.

b. System Peak Demand Forecast
i. Base Forecast

During the 2022-2034 planning period, the median base peak demand corporate
forecast is essentially flat with an average annual growth rate of 0.02 percent, when
including effects of already assumed EE. As demonstrated in Figure 11-4 below, annual
peak demand increases at an average of 2 MW each year, starting with 9,039 MW in
2022 to 9,059 MW in 2034.

Figure II-4: NSP System Median Base Summer Peak Demand
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c. Key Demand and Energy Forecast Variables

The balance of this section discusses the energy and peak load forecasting methods,
assumptions, analytics, adjustments, etc. to derive the Corporate System Energy
Forecast presented above. In general, our approach to modeling energy and capacity
demand forecasts remains consistent, even as some inputs and assumptions have been

updated.

14
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i Demographics

Demographic projections are essential to the development of the long-range forecasts.
The consumption of electricity is closely correlated with demographic statistics. The
number of residential customers, weather data and economic indicators are key
variables in the residential energy sales forecast. Over 99 percent of the variability in
historical electric residential customer counts in our service territory can be explained
through an econometric model that contains either population or households as key
drivers. The forecasts for population and households are provided by IHS Markit Inc.
We forecast an average annual growth rate for total residential customers on our system
of 0.7 percent, with the addition of 11,740 residential customers on average per year

trom 2022 through 2034.

ii. Economic Indicators

Xcel Energy uses estimates of key economic indicators to develop electric sales
forecasts. These variables include gross state product, employment, and real personal
income. The variables used are specific to the jurisdiction and are statistically significant
in the sales models for the residential and commercial and industrial customer classes.
Growth in electric energy consumption in the residential and commercial and industrial
sectors closely follows trends in economic activity. IHS Markit Inc. provided the
economic forecasts used in our regression models.

For the planning period, the economy is expected to continue to grow, resulting in
growth in electric energy consumption.

iii. Weather

The peak demand for electric power is heavily influenced by hot and humid weather.
As the temperature and humidity rise, the demand for cooling rises steeply. Our
approach to forecasting peak demand includes using a weather variable that consists of
the mean of an index of heat and humidity referred to as the temperature humidity
index (THI). Simply stated, the THI is an accurate measure of how hot it really feels
when the effects of humidity are added to the high temperature.

We have tracked the THI at the time of the system peak demand over the past 20 years.
Because of the 20 years of smoothing, the weather variable does not drastically affect
our median forecasts; however, it becomes a key factor in assessing the potential peak
demand if and when hot and humid weather extremes are encountered. Since Xcel
Energy must have adequate generating resources available during hotter than normal
circumstances, planning for the extreme is important.

15
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d. Forecast Methodology

Xcel Energy serves customers in five jurisdictions in the upper Midwest: Minnesota,
North Dakota, South Dakota, Wisconsin, and Michigan. We develop a forecast for
each major customer class and jurisdiction using a variety of statistical techniques.

We tirst develop our system sales forecasts by using a set of econometric models at the
jurisdictional level for the Residential and Small Commercial and Industrial sectors for
all jurisdictions, the Large Commercial and Industrial sector for Minnesota, and the
Minnesota Public Street and Highway Lighting and Public Authority sectors. These
models relate our historical electric sales to demographic, economic and weather
variables as detailed in the prior section of this document.

For the remaining customer classes, LLarge Commercial and Industrial, Public Street and
Highway Lighting, and Public Authority in all states but Minnesota, and
Interdepartmental, we use trend analysis and customer specific data. We compile our
system sales by summing the individual forecasts for each sector in each jurisdiction.

Since some energy is lost, mostly in the form of heat created in transmission and
distribution conductors, we use loss factors to convert the sales forecasts into energy
production requirements at the generator. The forecasted loss factors are developed
using actual historical loss factors and are held constant over the forecast period.

We have developed a regression model to relate Xcel Energy’s historical uninterrupted
monthly peak demand to energy requirements and weather at the time of the peak in
the winter and summer seasons. The median energy requirements forecast (50/50
forecast) and normal peak-producing weather are used in the model to create the peak
demand forecast.

Once the NSP System peak demand forecast is complete, a forecast is developed for
the NSP System demand coincident with the MISO system peak demand. The
coincident demand forecast is developed using a regression modeling approach that
determines the relationship between the NSP System demand coincident with the
MISO peak demand and the NSP System peak demand (not coincident with the MISO
peak demand). Previously MISO only required an annual coincident demand forecast
for the next planning year. The current resource plan forecast uses the NSP System
demand coincident to the MISO annual peak demand during the 2022-23 planning year
(June 2022 — May 2023). Beginning with the 2023-2024 planning year, MISO has
requested individual seasonal peak forecasts for the Winter, Spring, Summer, and Fall
seasons.
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e. Corporate Forecast Adjustments

Our demand and energy forecasts are developed using a number of key forecast
variables as described in this section. One important adjustment to the forecasts is to
take into account our conservation or demand-side management (DSM) programs
(which are discussed in Section H below).

The methodology for energy efficiency'® includes three distinct steps to this process:

° Collect and calculate historical and current effects of EE on
observed sales;

o Project the forecast using observed data with the impact of EE
removed (i.e., increase historical sales to show hypothetical case
without EE); and

° Adjust the forecast to show the impact of all planned EE in future
years.

"2 This reference to energy efficiency is for those programs that fall under the DOC-DER’s approval
of our Energy Conservation and Optimization plans. The most recent approval from the
Department of Commerce was on December 1, 2023. See I the Matter of Xcel Energy’s 2024-2026
Energy Conservation and Optimization Triennial Plan, MPUC Docket No. G,E002/CIP-23-92, et al.,
Decision (Dec. 1, 2023) (CIP Decision).
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Figure II-6: Illustration of EE Adjustment — NSP System Demand
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In response to the establishment of a Solar Energy Standard (SES) by the Minnesota
Legislature, an increased emphasis has been placed on distributed solar generation. We
developed a forecast of the expected impact on demand and energy based on new
programs designed to meet goals established for the SES. We adjusted the Minnesota
class-level sales forecasts and the system peak demand forecast to account for the
impacts of customer-sited behind-the-meter solar installations on the NSP System. We
discuss the distributed solar forecast methodology below.

After determining the base forecast, we develop net forecasts that include all
adjustments, including future EE, distributed solar generation, electric vehicle charging,
and the effects of our EE programs over time.

f. Additional Forecast Adjustments

We made additional adjustments to the energy and demand forecasts to account for
expected changes in specific large customers’ electricity usage. These additional
adjustments include:
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o Customers adding self-generation combined heat and power
capabilities, which reduce energy consumption and peak demand;
and

o Increases or reductions in usage due to new customers in our

service territory, or planned expansions or reductions of load by
existing customers, and increasing use of plug-in electric vehicle

charging.
g. Forecast Variability

Given that there is uncertainty in any long-term forecast, we supplement the median
forecasts with forecasts developed using statistical techniques to reflect the potential
variability in energy requirements and peak demand. These probability distributions
were developed using a Monte Catlo stochastic simulation of peak demand (MW) and
energy (MWh). For example, the peak demand simulation involved taking 10,000
random draws from the weather probability distributions as well as 10,000 random
draws from the 12-month sum of the energy probability distribution. The random
draws produce 10,000 forecasts of peak demand and thus generate a probability
distribution around the mean peak demand.

The probability distributions developed for this forecast yielded a 90 percent probability
that the net energy will be less than 46,208,341 MWh in 2034 — or alternatively, there is
a 10 percent probability that the net energy will be less than 37,267,320 MWh. See
Figure 11-7 below.

19



Appendix A: Forecasts, System Capacity, and DSM Programs

Figure I1I-7: NSP System Total Net Energy
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Figures 11-8 and II-9 below show the higher and lower variations of the 2020 to 2034

long-range forecasts of base and net summer peak demand."

Figure II-8: NSP System Total Base Summer Peak Demand
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Figure II-9: NSP System Total Net Summer Peak Demand
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Tables II-1, II-2, and II-3 below provide the data underlying Figures 11-7, 11-8, and II-
9, respectively.

Table II-1: Annual Net Energy (MWh)

Year 90% Probability Median 10% Probability
2022 44,939,761 42,919,537 41,240,583
2023 45,304,351 42,955,891 40,897,740
2024 45,693,920 43,059,425 40,699,428
2025 46,044,254 43,165,771 40,549,776
2026 46,059,074 42,964,345 40,081,692
2027 46,008,923 42,743,686 39,665,452
2028 46,096,320 42,617,702 39,323,931
2029 46,011,799 42,361,329 38,913,421
2030 45,936,396 42,129,463 38,483,976
2031 45,889,569 41,941,706 38,097,066
2032 46,059,881 41,878,121 37,826,308
2033 46,136,363 41,765,756 37,546,514
2034 46,208,341 41,683,472 37,267,320
Average
Gm‘;‘iﬁ‘;‘gzz ) 0.2% -0.2% -0.8%

2034

Table II-2: Annual Base Summer Peak Demand (MW)

0 0
Year Proi%oﬂity Median Proll)(;ﬁ)ility
2022 9,503 9,039 8,553
2023 9,732 9,099 8,448
2024 9,900 9,158 8,402
2025 10,041 9,189 8,325
2026 10,187 9,250 8,300
2027 10,257 9,250 8,205
2028 10,290 9,232 8,115
2029 10,392 9,200 8,022
2030 10,383 9,170 7,929
2031 10,397 9,138 7,853
2032 10,431 9,103 7,760
2033 10,475 9,081 7,694
2034 10,473 9,059 7,649

Average Annual 0.8% 0.02% -0.9%

Growth 2022 - 2034

13 \Where net summer peak demand includes adjustments form the base forecast to account for
interruptible load.
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Table II-3: Annual Net Peak Demand (MW)
10%

Year 90% Probability Median Probability
2022 9,503 9,039 8,553
2023 9,732 9,099 8,448
2024 9,900 9,158 8,402
2025 10,041 9,189 8,325
2026 10,187 9,250 8,300
2027 10,257 9,250 8,205
2028 10,290 9,232 8,115
2029 10,392 9,200 8,022
2030 10,383 9,170 7,929
2031 10,397 9,138 7,853
2032 10,431 9,103 7,760
2033 10,475 9,081 7,694
2034 10,473 9,059 7,649
Average Annual 0.8% 0.02% -0.9%

Growth 2022 - 2034

h. DSM Programs

Minnesota Rule 7849.0290 requires a Certificate of Need application to provide
information related to an applicant’s energy conservation and efficiency programs and
a quantification of the impact of these programs on the forecast information required
by Minn. R. 7849.0270. Within Xcel Energy, the Policy and Strategy team is responsible
for filing our conservation and efficiency programs (also referred to as demand side
management programs) at Xcel Energy. Jessica Peterson is the individual who submits
these details to the DOC-DER for approval.

Conservation cannot meet the need for firm dispatchable resources that will be
provided by the Project.!* Further, Xcel Energy’s conservation efficiency information
has been examined in detail in prior ongoing dockets, particularly those related to the
2019 IRP and ECO; accordingly, Xcel Energy provides a summary of that information
here, with references to where the information required by Minn. R. 7849.0290 may be
located, rather than replicating information in this docket.

Xcel Energy’s long-standing commitment in running cost-effective conservation and
load management programs places the Company among the nation’s top utilities in

14 o0 IRP Order.
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terms of energy and demand saved and most innovative programs.™ Indeed, between
1994 and 2022, the Company invested over $2.2 billion (nominal) resulting in 11,813
GWh of electric energy savings, 3,733 MW of electric demand savings and an estimated
19.9 million Dth of natural gas savings. Xcel Energy’s electric ECO portfolio has
surpassed the statewide target of 1.5 percent every year since 2011.1°

Xcel Energy’s 2024-2026 ECO Triennial Plan provides a description of specific energy
conservation and efficiency programs the applicant has considered, including both
those the applicant adopted and those that the applicant declined to adopt and why.*’
A list of specific energy conservation and efficiency programs implemented can be
found in the Executive Summary of our annual Status Reports. The Company provides
these in detail on our Xcel Energy website.!® A review of ongoing new measures is
conducted as new technologies are identified and reviewed compared to the cost-
effective analysis required by the Department of Commerce. All additional programs
reviewed and their approvals can be found in Docket No. E,G002/CIP-23-92 as
required by the Department of Commerce through a “Modification Approval.” Xcel
Energy continued to strive to provide customers with a wide variety of options for
saving energy.'® The Triennial Plan was approved on December 1, 2023 in Docket No.
E002/CIP-23-92 with saving targets of 1,871 GWh, and 3,564,652 Dth over the three-
year period and at a cost of $588 million. The proposed electric savings goals also
aligned with Company’s DSM commitments in the 2019 IRP. In reviewing the
Triennial Plan, the Department concluded:

o “IR]esidential, business, and low-income customers all appear to
have opportunity to participate in the Company’s ECO programs..

[T]he Company proposes a variety of program delivery

approaches and measures that should provide participation

opportunities across market segments.”.”20

15 See In the Matter of Xcel Energy’s 2024-2026 Energy Conservation and Optimization Triennial Plan, MPUC
Docket No. E,G002/CIP-23-92, 2024-2026 Xcel Energy Consetvation and Optimization (“ECO”)
Triennial Plan at 2 (June 29, 2023) (Triennial Plan).

18 ¢e Triennial Plan at 2-3.
17 See Triennial Plan at 69-209.

18 https://www.xceleneroy.com/company/rates_and_regulations/filings /minnesotademand-

side _management.

19 Xcel Energy’s next ECO Triennial Plan will be submitted on June 1, 2026.
20 See CIP Decision at 68.
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o “ITThe Company’s proposed Triennial Plan is in compliance with
the statutory requirements governing ECO.”%

In its 2022 CIP Status Report, Xcel Energy stated that, for more than a decade, it had
exceeded the State of Minnesota’s energy targets. Specifically, in 2022, the electric
portfolio met and surpassed the state’s new energy savings target of 1.75 percent,?
achieving nearly 648 GWh of electric savings, or 2.3 percent of sales.”® Xcel Energy
spent a total of $124 million to achieve its savings results, including $104 million on
electric programs and $20 million on natural gas programs.*

Likewise, Xcel Energy’s initial 2019 IRP filing included energy efficiency (EE) and
demand response (DR) investments, and the Supplemental Plan? and the Alternate
Plan® continued to reflect those investments. Xcel Energy proposed to seek to achieve
EE savings levels ranging from 2 to 2.5 percent annually, achieving average savings of
over 780 GWh of energy in each of 2020-2034, and more than 800 MW of additional
demand savings by 2034?” when compared to the 1.5 percent level approved in the
Company’s prior 2019 IRP.? In addition, Xcel Energy proposed an incremental 400
MW of DR by 2023. %

21 CIP Decision at 204.

22 The ECO Act of 2021 updated the electric savings goal to 1.75 percent and the natural gas savings
goal to 1.0 percent of annual retail energy sales.

23 See In the Matter of Xcel Energy’s 2021-2023 CIP Modjfication Reguest, MPUC Docket No.
E,G002/CIP-20-473 2021, CIP Status Report at 1 (Mar. 31, 2023) (CIP 2022 Status Report).

24 CIP 2022 Status Report at 4.

> See In the Matter of the 2020-2034 Upper Midwest Integrated Resource Plan of Northern
States Power Company d/b/a Xcel Energy, MPUC Docket No. E002/RP-19-368, 2020-2034
Upper Midwest Integrated Resource Plan (June 30, 2020) (IRP Supplement Preferred Plan).

% §ee Alternate Plan; IRP Order at 10.
27 Alternate Plan at 10.

%8 See In the Matter of Xcel Energy’s 2016-2030 Integrated Resource Plan, MPUC Docket No. E002/RP-15-
21, 2016-2030 Upper Midwest Resource Plan (Jan. 2, 2015); In the Matter of Xcel Energy’s 2016-2030
Integrated Resource Plan, MPUC Docket No. E002/RP-15-21, Order Approving Plan with
Modifications and Establishing Requirements for Future Resource Plan Filings (Jan. 11, 2017).

2 Alternate Plan at 10.
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Appendix B-1
Project Operational and Cost Data
Bison Generating Station

Table B-1a Natural Gas Generating Capability
Bison Unit 1 and Unit 2, Each Turbine

Summer Conditions (95°F, 20% Relative Humidity)

Capability

% of Base

MW

Net Heat Rate

(Btu/kWh)
(HHV)

Efficiency (%)
(HHYV)

[TRADE SECRET DATA BEGINS...

...TRADE SECRET DATA ENDS]

Winter Conditions (30°F, 60% Relative Humidity)

Capability

% of Base

MW

Net Heat Rate

(Btu/kWh)
(HHV)

Efficiency (%)
(HHYV)

[TRADE SECRET DATA BEGINS...

... TRADE SECRET DATA ENDS]

Reference Temperature Conditions (52°F, 55% Relative Humidity)

Capability

% of Base

MW

Net Heat Rate

(Btu/kWh)
(HHV)

Efficiency (%)
(HHYV)

[TRADE SECRET DATA BEGINS...

...TRADE SECRET DATA ENDS]
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Table B-1b Fuel Oil Generating Capability

Bison Unit 1

Summer Conditions (95°F, 20% Relative Humidity)

Capability

% of Base

MW

Net Heat Rate

(Btu/kWh)
(HHV)

Efficiency (%)
(HHYV)

[TRADE SECRET DATA BEGINS...

... TRADE SECRET DATA ENDS]

Winter Conditions (30°F, 60% Relative Humidity)

Capability

% of Base

MW

Net Heat Rate

(Btu/kWh)
(HHV)

Efficiency (%)
(HHYV)

[TRADE SECRET DATA BEGINS...

... TRADE SECRET DATA ENDS]

Reference Temperature Conditions (52°F, 55% Relative Humidity)

Capability

% of Base

% of Base

Capability
% of Base

Capability
% of Base

[TRADE SECRET DATA BEGINS...

...TRADE SECRET DATA ENDS]
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Table B-1c Fuel Requirements
Bison Unit 1 and 2, Each Turbine

Rule
Reference

Description

Project Data, per Unit

[TRADE SECRET DATA BEGINS...

7849.0320,
C)

Fuel Soutce

7849.0320
C@2)

>

Fuel Requirement

esummer, peak

(95F)

ewinter, peak

(30F)

ereference
temperature,
base load
(52F)

e Annual
consumption

(52F)

7849.0320,
C@3)

Heat Input (HHV)

esummer, peak

(95F)

ewinter, peak

(30F)

ereference
temperature,
base load
(52F)

7849.0320,
CH)

Fuel Heat Value

7849.0320,
Co)

Fuel Content:
Sulfur
Ash

Moisture
Content

ThEhil Rhilil

|||| ||| | III]F

...TRADE SECRET DATA ENDSJ]
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TableB-1d
Total Project Cost
Item Bison CTs and RICE
Unit Natural Gas/Fuel Oil backup (Bison Units 1&2)
In-Service Date September 2028

[TRADE SECRET DATA BEGINS...

Base Summer Capacity Costs in $/kW _

Transmission Cost

Gas Cost

Base Total Cost in $/kWh (first year
energy)

Annual Revenue Requitement in $/kWh
(In-Service Year)

Variable O&M Costs in $/kWh ((In-
Service Year)

Estimated Effect on Rates $/kWh (MN
& Total System)

Sunk Costs if Canceled

Estimated amount of construction payroll to _

economic

... TRADE SECRET DATA ENDS]

Estimated number of construction jobs 255

Estimated number of operations jobs 16
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Table B-1e
Minnesota Requirements
Rule Description Project Data Project Data Project Data
Reference Gas- /Fuel Qil Gas RICE
(Bison Unit | (Bison Unit 2)
D
7849.0250, | Nominal Generating 210 MW 210 MW 9 MW
A1) Capability of each Unit
7849.0250, | Operating Cycle Simple Cycle Simple Cycle Simple cycle
A2)
7849.0250, | Expected Annual Capacity 10 percent 10 percent 10%
A(2) Factor
7849.0250, | Service Life 40 years 40 years 40 years
C@
7849.0250, | Estimated Average Annual | +95% +95% 99%
C@3) Availability
7849.0320, | Estimated Land Approximately 80 acres within Xcel Energy-owned
A Requirements 303-acre parcel
7849.0320, | Estimated Maximum 160 gal/min 67 gal/min 30 gal/day
E 1) Groundwater Pumping Rate
for each Unit
None None None
Surface Water Appropriation
7849.0320, | Estimated Annual Project 0.92 million 788 gal/year 32.4
E (2) Groundwater Appropriation gal/year Mmgal/year,
(assuming RO purification each engine
process)
7849.0320, | Annual Project None None None
E (3) Surface Water Consumption
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Appendix B-2
Project Operational and Cost Data
Bison RICE

Table B-2a Natural Gas Generating Capability
RICE, Each Engine

Summer Conditions (95°F, 30% Relative Humidity)

Capability

Net Heat Rate

% of Base

MW (gross)

(Btu/kWh)
(HHV)

Efficiency (%)
(HHYV)

[TRADE SECRET DATA BEGINS...

... TRADE SECRET DATA ENDS]

Winter Conditions (-5°F, 60% Relative Humidity)

Capability

Net Heat Rate

% of Base

MW (gross)

(Btu/kWh)
(HHYV)

Efficiency (%)
(HHYV)

[TRADE SECRET DATA BEGINS...

...TRADE SECRET DATA ENDS]

Reference Temperature Conditions (59°F, 60% Relative Humidity)

Capability

Net Heat Rate

% of Base

MW (gross)

(Btu/kWh)
(HHV)

Efficiency (%)
(HHYV)

[TRADE SECRET DATA BEGINS...

... TRADE SECRET DATA ENDS]
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Table B-2b RICE Fuel Oil Generating Capability

Summer Conditions (95°F, 30% Relative Humidity)

Capability

Net Heat Rate

% of Base

MW (gross)

(Btu/kWh)
(HHV)

Efficiency (%)
(HHYV)

[TRADE SECRET DATA BEGINS...

... TRADE SECRET DATA ENDS]

Winter Conditions (-5°F, 60% Relative Humidity)

Capability

Net Heat Rate

% of Base

MW (gross)

(Btu/kWh)
(HHV)

Efficiency (%)
(HHYV)

[TRADE SECRET DATA BEGINS...

... TRADE SECRET DATA ENDS]

Reference Temperature Conditions (59°F, 60% Relative Humidity)

Capability

Net Heat Rate

% of Base

MW (gross)

(Btu/kWh)
(HHV)

Efficiency (%)
(HHYV)

[TRADE SECRET DATA BEGINS...

..TRADE SECRET DATA ENDS]
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Table B-2c RICE Fuel Requirements

Rule
Reference

Description

Project Data, per Unit

[TRADE SECRET DATA BEGINS...

7849.0320, C(1)

Fuel Soutce

7849.0320, C(2)

Fuel Requirement
esummer, peak (95F)
ewinter, peak (-5F)

ercference
temperature,
base load (59F)

e Annual
consumption

(59F)

7849.0320, C(3)

Heat Input (HHV)
esummer, peak (95F)
ewinter, peak (-5F)

ercference
temperature,

base load (59F)

7849.0320, C(4)

Fuel Heat Value

7849.0320, C(5)

Fuel Content:
Sulfur
Ash

Moisture
Content

iy

... TRADE SECRET DATA ENDS]

B2-3




Appendix B-3

Potential Layout -CEII
Public Document — Nonpublic Data has been Excised

Northern States Power Company
Bison Generating Station Proposal
MPUC Docket No. E002 / CN-23/212
January 2024



Public Document — Nonpublic Data has been Excised




Public Document — Nonpublic Data has been Excised




Appendix C

Technical Diagrams of Typical 345 kV
Structures

Northern States Power Company
Bison Generating Station Proposal
MPUC Docket No. E002 / CN-23/212
January 2024



ASSEMBLY
STR ND-279464-1
FOR STEEL POLES
STL ND-279454-PST17159

ND-279464-1.DGN

NOTE:
GND-WIR-341-007 SUB-ASSEMBLY FOR JOINT BONDS STL ND-279454-PST17160
WILL BE ADDED TO EACH PLS POLE STL ND-279454-PST17161
MODEL STL ND-279454-PST17162
: STL ND-279454-PST17163
STL ND-279454-PST17164
OPGW DNO-10723 INSTALL BONDING GND-WIR-341-007 STL ND-279454-PST17165
OPGW DNO-10723 CC-47/47/555 ACROSS ALL STEEL SHAFT SLIP JOINTS STL ND-275454 PST17160
CC-47/47/555 48 FIBER TOTAL NUMBER STL ND-279454-PST17167
48 FIBER FIT-CGS-042-001 STRUCTURE | POLE | OF SLIP JOINT LD ND-279418
XP# HEIGHT |  BONDING
FIT-CGS-042-001 GND-WIR-015-022 S QTY [ SUBASSEMBLIES
PST17159 | 125-0" 2 AR RS ety
- 3 | FIT-CGS-043-001
GND-WIR-015-022 PST17160 130-0" 2 2 | GND-WIR-015-022
1 | GND-WIR-341-006
PST17161 135-0" 2 6 GND-WIR-341-007
(EVERY STRUCTURE PST17163 145'0" 2 R
DIVISIBLE BY 5) —
PST17164 150-0 2
PST17165 155'-0" 3
PST17166 160'-0" 3
165'-0" ASSEMBLY
PSTA7167 3 STR ND-279464-2
FOR STEEL POLES
-— FOR SECOND CIRCUIT
QTY [ SUBASSEMBLIES
3 |FIT-CGS-043-001
3 | INY-VST-001-001
INY-VST-001-001
(TYP)
DOUBLE BUNDLED
2-556.5 ACSR 26/7
==T|¥V|CSJE% 4"3%?1 CONSTRUCTION NOTE:
(TYP) WHEN INSTALLING ARMS TO SHAFT

BONDS DO NOT CONTACT ANY PART
OF THE POLYMER INSULATOR.

CONSTRUCTION NOTE:

IF CABLES ARE USED TO TIE DOWN ARMS

PRIOR TO WIRE INSTALLATION, DO NOT
- ALLOW TIE DOWN CABLES TO CONTACT

ANY PART OF THE POLYMER INSULATOR.

4

:E | T GND-WIR-341-007

MRK-HDT-007-001

DRAWING REFERENCE

PLAN & PROFILE ND-279505
SUBASSEMBLY INDEX NL-279504

GND-WIR-341-006

3

THIS PE SEAL IS ONLY APPLICABLE TO THE CURRENT CONSTRUCTION REVISION

ELEVATION VIEW ISSUED BY ENGINEERING DEPT FOR: _ CONSTRUCTION
THIS MAP/DOCUMENT IS ATOOL TO ASSIST EMPLOYEES IN THE PERFORMANCE OF THEIR JOBS.YOUR PERSONAL SAFETY IS PROVIDED
REV DATE WBS 4 REVISION DESCRIPTION FOR BY USING SAFETY PRACTICES, PROCEDURES AND EQUIPMENT AS DESCRIBED IN THE SAFETY TRAINING PROGRAMS, MANUALS AND SPARS.
INTERNAL INFORMATION: DO NOT COPY OR DISTRIBUTE WITHOUT EXPRESS WRITTEN CONSENT FROM XCEL ENERGY
LINE 0967 345 kV
STRUCTURE DRAWING - TANGENT - STEEL - D.C. - SINGLE POLE
TAN TO 2 DEGREE, DAVIT ARM, V-STRING
SCALE REV
0 09/25/2019 B.0000004.021.001.001 IFC - WILMARTH-HUNTLEY - NEW CONSRTUCTION @ XcelEnergy® | ND-279464-1 ASNOTED| 0 |

4/27/2020 8:03:50 AM



ASSEMBLY
STR ND-279471-1
ﬂ FOR STEEL POLES
1

i LINE 0967
OPGW - i
EE | STRUCTURE SHOWN IS OG- 10723 ST ND 75455 PSTI717
\ RIGHT ANGLE CONFIGURATION - CC-47/47/555
MRK-HDT-003-002

o TL ND-279455-PST171
ROTATE 180° FOR LEFT ANGLE 48 FIBER gTL ND-27g4§g-P§T171g?
CONFIGURATION LD ND-279425

(EVERY STRUCTURE

DIVISIBLE BY 5) 2-556.5 ACSR STL ND-279455-PST17182

26/7 T2 LD ND-279426

LINE ANGLE VARIES

ND-279471-1.DGN

BY STRUCTURE STL ND-279455-PST17188
LD ND-279431
‘ FITTING
858%3'.'3? 5-022 FIT-DES-039-001 QTY | SUBASSEMBLIES
2 (TYP) 9 | CND-SPA-032-001
! 2 | FIB-OGW-102-001
FITTING 6 | FIT-DES-039-001
FIT-OGW-102-001 2 | GND-WIR-015-022
NOTE: (TYP) 1500 AL. JUMPER 2 | GND-WIR-341-006
SUB-ASSEMBLY FOR JOINT BONDS WIR1T 48 | HDW-MBT-043-001
WILL BE ADDED TO EACH PLS POLE OPGW 12 | INY-HLP-282-001
MODEL. DNO-10723 1 | MRK-HDT-007-001
CC-47/47/555 330 | WIR117 - 1590 AL
INSTALL BONDING GND-WIR-341-007 48 FIBER
ACROSS ALL STEEL SHAFT SLIP JOINTS
TOTAL NUMBER R
STRUCTURE | POLE | OF SLIP JOINT SECTION 1-1 ASSEMBLY
XP# HEIGHT|  BONDING SHIELD WIRE STR ND-279471-2
REQUIRED SCALE: NONE FOR STEEL POLES
! PST17176 | 130-0" 2 LINE 0982
_ QTY [ SUBASSEMBLIES
PST17179 155'-0" 3 SEE DETAILA 9 CND-SPA-032-001
— 6 | FIT-DES-039-001
PST17180 | 160-0 3 330 | WIR117 - 1590 AL.
PST17181 | 165-0" 3
PST17182 | 155'-0" 3
PST17188 | 145-0" 3
[
SPACER
CND-SPA-032-001
(3 PER PHASE)

| SLIP JOINT BONDING
GND-WIR-341-007

S HORIZONTAL POST 2-556.5 ACSR
~ (QUANTITY VARIES INSULATOR TS
BY STRUCTURE - INY-HLP-282-001
SEE TABLE) 7/8" x 3" BOLT AND
ASSOC HARDWARE .
$ HIDW.MBT-043.001 SECTION 2-2
(4 PER INSULATOR) sc AFI’_E/_\S'\‘EONE
DETAIL A
HORIZONTAL POST INSULATOR
SCALE: NONE
BASE POLE MARKING
/ MRK-HDT-007-001
" GROUNDING DRAWING REFERENCE
-~ GND-WIR-341-006
TvP) PLAN & PROFILE ND-279505

E]
SUBASSEMBLYINDEX ___ NL-279504
N N2 AN N2
THIS PE SEAL IS ONLY APPLICABLE TO THE CURRENT CONSTRUCTION REVISION

ELEVATION VIEW

ISSUED BY ENGINEERING DEPT FOR: CONSTRUCTION

— — — B e e
INTERNAL INFORMATION: DO NOT COPY OR DISTRIBUTE WITHOUT EXPRESS WRITTEN CONSENT FROM XCEL ENERGY g

LINE 0967 345 kV §

STRUCTURE DRAWING - DEADEND - TERMINAL - STEEL - ANGLE <

0 TO 95 DEGREE - DOUBLE CIRCUIT - 2-POLE, NO OPGW SPLICE I

/) x IE ° SCALE REV §

0 01/13/2020 B.0000004.021.001.001 IFC - WILMARTH-HUNTLEY - NEW CONSRTUCTION (/ ceinergy ND-279471-1 116"=10"} O IR




Appendix D

Application Completeness Requirements

Northern States Power Company

Bison Generating Station Proposal
MPUC Docket No. E002 / CN-23/212
January 2024



Appendix D: Completeness Checklist

Authority Required Information Location in
Application
Minn. R. Cover letter
7849.0200, Cover Letter
Subp. 4
Minn. R. Brief summary of filing on separate page sufficient P 1
7829.2500, to apprise potentially interested parties of its S roposa
ummary
Subp. 2 nature and general content
Minn. R. Title Page and Table of Contents
7849.0200, Application
Subp. 2
Minn. R. Need Summary and Additional Considerations
7849.0240
Subp. 1 Summary of the major factors that justify the 12,14,1.7,3
need for the proposed facility
Subp. 2 Relationship of the proposed facility to the 17
following socioeconomic considerations: '
Al Socially beneficial uses of the output of the 17
facility; )
B. Promotional activities that may have given rise to 17
the demand for the facility; and ]
C. Effects of the facility in inducing future 17
development. '
Minn. R. Proposed LEGF and Alternatives
7849.0250
A. A description of the facility, including:
(1) Nominal generating capability of the facility, and
discussion of economies of scale on facility size 4.1
and timing;
2 Description of anticipated operating cycle, 4.6, Appendix
including expected annual capacity factor; B, Table B-1e
and Table B-2e
3) Type of fuel used, including the reason for the
choice, its projected availability over the facility’s 4.4
life, and alternate fuels, if any;
“4) Anticipated heat rate of the facility; and Appendix B-1,

Appendix B-2

)

To the fullest extent known to applicant, the

1.2,41,6




Authority

Required Information

Location in

Application
anticipate area(s) the facility could be located,
B. Discussion of available alternatives, including:
(1 Purchased power; 5.3
2) Increased efficiency of existing facilities, including 57
transmission lines; )
3) New transmission lines; 5.7
4 New generating facilities of different size or using 5456
different energy sources; and ' '
(5) Any reasonable combination of the above; 5
C. For proposed facility and alternatives discussed in
item (B) that could provide electric power to meet
the identified need:
(1) Capacity cost/kW in current dollars; Appendix B-1,
Table B-1d
) Service life; 4.6
3) Estimated average annual availability; 4.6
4 Fuel costs/kWh in current dollars; Appendix B-1,
Table B-1d
(5) Variable O&M costs/kWh in current dollars; Appendix B-1,
Table B-1d
(6) Total cost of a kWh generated in current dollars; | Appendix B-1,
Table B-1d
! NMincnot, acsaming e eas beginming wich i | APPEndx B
: , g year beginning with in Table B.1d
service date;
(8) Estimated heat rate; and Appendix B
) Major assumptions for subitems (1)—(8), including
projected escalation rates for fuel and O&M, and Appendix B
project capacity factors;
D. A map showing applicant’s system; and 2.2
E Other information about the facility and
. . 1.4,3,4,5
alternatives relevant to determination of need.
Minn. R. Peak Demand and Annual Consumption Appendix A
7849.0270 Forecasts incorporating
the 2019 IRP
forecast;

to be




Authority

Required Information

Location in
Application

supplemented
by data and
analysis from
2024-2040
Resource Plan
when available

Subp. 1 Peak demand and annual consumption data for
applicant’s service area and system, indicating See above
when data is not available, historical, or projected;
Subp. 2 The following data for each forecast year: See above
Al Annual consumption by ultimate consumers See above
within applicant’s Minnesota service area;
B. Estimates of total ultimate consumers and their See above
annual consumption for each of the following
consumer categories:
(1) Farm; See above
2 Irrigation and drainage pumping; See above
3) Nonfarm residential; See above
4 Commercial; See above
5) Mining; See above
(6) Industrial; See above
(7 Street and highway lighting; See above
©) Transportation; See above
) Other (including municipal water pumping, See above
oil/gas pipeline pumping, militaty, all other
consumers not reported in subitems (1)-(8)); and
(10) Sum of subitems (1)-(9); See above
C. Estimate of demand on applicant’s system at time See above
of annual system peak demand, including
breakdown of demand into consumer categories
in item B;
D. Applicant’s system peak demand by month; See above
E. Estimated annual revenue requirement/kWh for See above
system in current dollars; and
F. Applicant’s estimated average system weekday See above
load factor by month;
Subp. 3 Detail of forecast methodology employed, See above




Authority

Required Information

Location in

Application
including
A. Opverall methodological framework that is used; See above
B. Specific analytical techniques used, their purpose, See above
and components to which they were applied;
C. Manner in which specific techniques relate to See above
forecast;
D. Where statistical techniques have been used: See above
(1 Purpose of technique; See above
2 Typical computations, specifying variables and See above
data; and
3) Results of appropriate statistical tests; See above
E. Forecast confidence levels/ranges of accuracy for See above
annual peak demand and consumption, and
description of their derivation;
F. Brief analysis of methodology used, including: See above
) Strengths and weaknesses; See above
2 Suitability to the system; See above
3) Cost considerations; See above
4 Data requirements; See above
5) Past accuracy; and See above
(6) Other significant factors; See above
G. Explanation of discrepancies between See above
application’s forecast and applicant forecasts in
other proceedings;

Subp. 4 Data base used in forecast, including: See above
A, Complete list of all data used in forecast, See above
including a brief description of each and how it

was obtained;
B. Clear identification of any adjustments to raw data See above
to adapt them for use in forecasting, including:
) Nature of adjustment; See above
) Reason for adjustment; and See above
3) Magnitude of adjustment See above
Subp 5 Essential forecast assumptions made regarding: See above
Al Availability of alternate sources of energy; See above
B. Expected conversion from other fuels to See above

electricity or vice versa,




Authority

Required Information

Location in

Application
C. Future electricity prices in applicant’s system and See above
their effect on system demand,
D. Subpart 2 data that is not available historically nor See above
created by applicant for forecast;
E. Effect of conservation programs on long-term See above
demand; and
F. Any factor considered in preparing forecast; See above
Subp. 6 Coordination of forecasts See above
A. Description of extent applicant coordinates load See above
forecasts with other systems; and
B. Description of forecast coordination, including See above
problems experienced.
Minn. R. System Capacity Description Appendix A
7849.0280 incorporating
the 2019 IRP
data and
analysis;
to be
supplemented
by data and
analysis from
2024-2040 IRP
when available
Al Brief discussion of power planning programs See above
applied to applicant’s system;
B. Applicant’s seasonal firm purchases/firm sales for See above
each utility involved in each transaction for each
forecast year;
C. Applicant’s seasonal firm participation See above
purchases/sales for each utility involved in each
transaction for each forecast year;
D. Load and generation capacity data for sub-items See above
below for summer and winter seasons for each
forecast year, including anticipated purchases,
sales, and capacity retitements/additions:
(1) Seasonal system demand; See above
2 Annual system demand, See above
3) Total seasonal firm purchases; See above




Authority

Required Information

Location in

Application

) Total seasonal firm sales; See above
5) Seasonal adjusted net demand; See above
(6) Annual adjusted net demand; See above
(7 Net generating capacity; See above
8) Total participation purchases; See above
9) Total participation sales; See above
(10) Adjusted net capability; See above
(11) Net reserve capacity obligation; See above
(12) Total firm capacity obligation; and See above
(13) Surplus or deficit capacity; See above
E. Load and generation capacity data requested in See above

item D/sub-items (1)-(13) for summer and winter

seasons for each forecast year subsequent to the

year of application, including purchases, sales, and

generating capability contingent on the proposed

facility;
F. Load and generation capacity data requested in See above

item D/sub-items (1)-(13) for summer and winter

seasons for each forecast year subsequent to the

year of application, including all projected

purchases, sales, and generating capability;
G. List of proposed additions/retirements in net See above

generating capability for each forecast year

subsequent to the year of application;
H. Graph showing monthly adjusted net demand, See above

monthly adjusted net capability, and difference

between adjusted net capability and actual,

planned, or estimated maintenance outages of

generation/ transmission for specified time

periods; and
L. Discussion of method and appropriateness of See above

determining system reserve margins.
%2;0590 Conservation Programs Appendix A
Al Name of committee, department, individual Appendix A

responsible for applicant’s energy
conservation/efficiency programs, including load
management;




Authority

Required Information

Location in

Application
B. List of applicant’s conservation/efficiency goals Appendix A
and objectives;
C. Description of specific energy Appendix A
conservation/efficiency programs considered, a
list of those implemented, and reasons why other
programs have not been implemented,;
D. Description of major energy Appendix A
consetrvation/efficiency accomplishments by
applicant;
E. Description of applicant’s energy Appendix A
conservation/efficiency plans through the forecast
years; and
F. Quantification of how energy Appendix A
conservation/efficiency programs affect the
7849.0270, subp. 2 forecast, a list of total program
costs, and discussion of expected program effects
in reducing need for new generation and
transmission.
Minn. R. Consequence of Delay 410
7849.0300 '
Minn. R. Required Environmental Information 6.1-6.10
7849.0310 -
Minn. R. Information for Generating Facilities and
7849.0320 Alternatives
Al Estimated land requirements for facility, water 6.1
storage, cooling system, and solid waste storages; '
B. Estimated amount of vehicular, rail, and barge 603
traffic due to construction and operation; -
C. For fossil-fueled facilities:
(1) Expected regional sources of fuel; 4.4; Appendix
B-1, Tables B-
1c, B-2c¢

@)

Typical hourly and annual fuel requirement ;

Appendix B-1,
Tables B-1c, B-
2c

3)

Expected rate of heat input in Btu/hour ;

Appendix B-1,
Tables B-1c, B-
2c




Authority

Required Information

Location in
Application

)

Typical range of fuel’s heat value and typical
average of fuel’s heat value; and

Appendix B-1,
Tables B-1c, B-
2c

®)

Typical ranges of sulfur, ash, and moisture
content of fuel;

Appendix B-1,
Tables B-1c, B-
2c

For fossil-fueled facilities:

O

Estimated range of emissions of sulfur dioxide,
nitrogen oxides, and patticulates in pounds/hour;
and

6.7, Table 6-4

@)

Estimated range of maximum contributions to 24-
hr ground level concentrations of sulfur dioxide,
nitrogen oxides, and particulates in micrograms
per cubic meter;

6.7, Table 6-4

Water use by the facility for alternate cooling
system, including:

O

Estimated maximum use, including groundwater
pumping rate in gallons/minute and surface water

0.5; Appendix
B-1, T Table B-

7849.0340

appropriation in cubit feet/second; le

) Estimated groundwater appropriation in million Appendix B-1,
gallons/year; and Table Bl-e

3) Annual consumption in acre-feet; Appendix B-1c,

Table Bl-e

F. Potential sources/types of discharges to water; 0.5

G. Radioactive releases, including:

D) For nuclear facilities, typical types/amounts of N/A
radionuclides released in curies/year; and

2 For fossil-fueled facilities, estimated range of 0.6
radioactivity released in curies per year;

H. Potential types/quantities of solid wastes 6.6
produced in tons/year; '

1. Potential sources/types of audible noise; 6.2.2

J Estimated work force required for construction 6.9.1
and operation; and o

K. Minimum number/size of transmission facilities

: ) 4.5

required for reliable outlet.

Minn. R. No-Facility Alternative 59




Authority

Required Information

Location in
Application

IRP Order

Supplementary Data Required for Alternative
Providers

A.

Developer experience and qualifications.

B.

Pricing of the proposal, including but not limited
to the following:

The term;

In-service date;

Contract capacity;

Capacity payment;

Fixed operations and maintenance payment;

Variable operations and maintenance payment;

Fuel payment; and

Tax-related payments and other costs.

Oloo|an|u| s~ w|o|—

Scheduling provisions, including but not limited
to:

Planned maintenance;

Expected minimum load;

Ramp rates; and

Limitations on operations.

U-PL)J[\)H

Discussion of the guaranteed performance
factors, such as construction costs, unit
completion, availability, and efficiency.

E.

Any other key contract terms the provider
requires.

N/A

800 FD Order

Supplementary Data Required for All Providers

Metric 32

Provide a climate change analysis of the proposal
consistent with the Minnesota Environmental
Quality Board’s environmental assessment
worksheet guidance for developing a carbon
tootprint and incorporating climate adaptation
and resilience.

6.8

Metric 32

Identifying whether the proposal is located in an

environmental justice area using census criteria in
Minnesota Statute 216B.1691, subd. 1(e).

6.9.2

Metric 61

Information necessary for consideration of
Energy Justice factors:

6.9.3

The socioeconomic factors of a project’s location;

6.9.3.1




Authority

Required Information

Location in

Application
The involvement of local government, community 6.9.3.2
organizations and, where relevant, Tribal Nations; o
The estimated local tax revenue it will produce; 6.9.3.3
The temporary and permanent jobs it will create; 0.9.1,6.9.3.4
The commitment to the use of diverse suppliers,
as demonstrated by a history of use on recent 6.9.3.5
projects; and
The payment of prevailing wages, and workforce 6.9.3.6
training opportunities. T

Metric 32 Minn. R. 7849.1500 Subp. 2: Impacts of Power
Plants:

The anticipated emissions of the following

Al pollutants expressed as an annual amount at the
maximum rated capacity of the project and as an Section 6,
amount produced per kilowatt hour and the Tables 6-4, 6-5,
calculations performed to determine the and 6-0,
emissions: sulfur dioxide, nitrogen oxides, carbon 6.10(A)
dioxide, mercury, and particulate matter, including
particulate matter under 2.5 microns in diameter;

B. The anticipated emi§sions of any hazardous air 6.7, 6.8, 6.10(B)
pollutants and volatile organic compounds;

C. The anticipated contribution of the project to
impairment of visibility within a 50-mile radius of 6.10(C)
the plant;

D. The anticipated contribution of the project to the
formation of ozone expressed as reactive organic
gases. Reactive organic gases are chemicals that 6.7, 6.10(D)
are precursors necessary to the formation of
ground-level ozone;

E. The availability of the source of fuel for the 4.3,6.10(E),
project, the amount required annually, and the Appendix B-1,
method of transportation to get the fuel to the Table B-1c,
plant; Appendix B-2,

Table B-2¢

F. Associated facilities required to transmit the 1.2,4.1,4.2,
electricity to customers; 6.10(F)

G. The anticipated amount of water that will be 65, 6.10(G)

appropriated to operate the plant and the source




Authority

Required Information

Location in

2@)(#)

facility or entering into a 5+-year purchased
power agreement.

Application
of the water if known;
H. The potential wastewater streams and the types of
discharges associated with such a project 0.6, 6.10(H)
including potential impacts of a thermal discharge;
I The types and amounts of solid and hazardous
wastes generated by such a project, including an
analysis of what contaminants may be found in 0.6, 6.10(T)
the ash and where the ash might be sent for
disposal or reuse; and
J. The anticipated noise impacts of a project,
including the distance to the closest receptor 6.2.2, 6.10())
where state noise standards can still be met.
‘ Whether the applicant for a project generating
Minn. Stat. nonrenewable energy has demonstrated that the 12.16.1.7
§§b2dl 6B.2422, project is less expensive than one generating 4 i 4 é 5 ’
Subd. renewable energy or is otherwise in the public N
£216B243,  |inerest. g Appendix B
subd. 3a
Minn. Stat. § Whether the applicant is in compliance with
216B.243, subd. | Minnesota’s carbon-free and renewable energy 39
3(10) standards, including identifying transmission '
projects necessary to meet those standards.
Minn. Stat. Whether the applicant has considered the
§ 216B.2426 opportunities for installation of distributed 5.4.1
generation.
Minn. Stat. Whether an applicant proposing a nonrenewable
§ 216B.243, energy generating plant has assessed the risk of 1,4,5,6.7,6.8;
subd. environmental costs and regulation over the Appendix B
3(12) expected useful life of the plant.
Minn. Stat. Whether the applicant has considered an
§ 216B.1694, innovative energy project as a supply option
subd. before expanding a fossil-fuel-fired generation 5.7




[X]-B: Information related to resources attributes to be evaluated in Phase 1

ID

Attribute
Category

Metric

Location in
Application

Capacity

Nameplate capacity of commercially

operable project is > 5 MWac.

1.1

Capacity

Commercially operable project must
be transmission-interconnected.

4.5

Capacity

Commercially operable project must
interconnect in MISO Zone 1 with
uninterrupted interconnection path

to MISO I.oad.

4.5

Capacity

Must achieve COD by 12/31/2028

1.1

Capacity

For Physical Assets: Must be able to
operate commercially at the highest
0.2 percentile hourly temperature
from Jan 1, 2000 until the date the
temperature is calculated, using the
NOAA NCEI station nearest to the
generator, and for cold weather, the
smallest of the 50 year regional
extreme cold temperature as defined
by the NOAA NCEI station nearest
to the generator or the Extreme
Cold Weather Temperature defined
in NERC EOP-012, whichever is
colder.

For Demand Response Assets: Capable
of commercial operation at
equivalent analog

criteria.

4.6

Capacity

For Existing Projects: Minimum
remaining operational life or PPA
contract term of 10 years after COD
of contract selected in this
competitive resource acquisition.

N/A

Capacity

For New Projects Only: Minimum
design life or PPA contract term of
10 years

4.6




ID Attribute Metric Location in
Category Application
8 Capacity For Proposals containing a BESS 4.6
Project: Must provide estimate of
capacity degradation rate via
warranty or independent evaluation.
9 Capacity For Power Purchase Agreements N/A
Only: O&M plan must be provided
and must be sufficient for proposed
contract term
10 Capacity For Build-Transfer Projects Only: N/A
Compliance with Company
Technical Specifications
59 Bidder Bidder has financial viability & N/A
Financial demonstrated experience on same
Strength & type of project.
Experience
60 Energy Justice | Does the proposal utilize union 6.9.3.6

labot?
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