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Guidelines for Today’s Meeting

In-person Participation

« One Speaker at a Time: Limit side conversations to reduce noise distortion so
everyone in the room and participating via Zoom can hear.

Virtual Participation via Zoom

* Video and Audio: Keep OFF, unless you are speaking as a presenter or called on to
ask a question.

* Phone controls for participants — *6 — to toggle mute/unmute.

» Technical Difficulties: If You are having technical issues, please contact Lydia_
Holland at 916.200.8233, lTholland@geiconsultants.com, or use the “Chat” function.

Accurate Attendance
* In-person: Be sure to sign-in.

« Zoom: If you are shown bl)wl a phone number or abbreviated name please send Lydia
Holland a'message via “Chat” to capture your attendance.

Asking a Question

* In-person: Raise your hand to be recognized; once recognized, please speak up
to ask your question.

« Zoom: During the Q&A — click on the “Chat” icon and type your question or click on
the “Raise Your Hand” icon to be recognized; once recognized, please unmute
yourself and ask your question.

» Phone controls for participants — *9 — to raise hand.

Agenda NorthWestern

» The time for each segment of the schedule will be maintained. Finergy
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Safety Minute

Trains are responsible for many deaths, injuries and property damage
incidents every year.

* Always look both ways before crossing
railroad tracks.

« Pay attention when near tracks.

* Do not wear headphones or text when
near tracks.

« Never stop your vehicle on railroad
tracks.

* Never attempt to race across a crossing
to avoid waiting for a train to pass.

« Always obey safety signals at crossings.
* Never walk on railroad tracks unless you
are crossing at a designated crossing.

« Give trains plenty of space when they
are passing.

Fnergy
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https://www.safetytalkideas.com/safety-talks/motor-vehicle-safety/

Start Time

9:00 AM Introduction and Zoom Tips, Overview of the FERC Process

m_ Operations Study

Hydraulic Condition Study

Break (15 min)
11:00 AM Fish Behavior Study

11:30 AM Downstream Fish Passage Literature Review

Lunch (NorthWestern provides)

12:00 PM_

EFZECIZTI TDG Study
m Visitor Use Survey
Cultural Resource Study
PN Adjourn

_\TorthWestem'
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Introductions

 Introductions

* NorthWestern representatives and consultants representing engineering,
operations, legal, and hydro license compliance (including biologists, water
quality experts and cultural, land, and recreation specialists).

» FERC representatives
* Michael Tust — Licensing Coordinator, Aquatics, Threatened and Endangered Species

.
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Licensed by the Federal Energy Regulatory Commission (FERC)

1938 — Original License

1979 — License was renewed for 40 years
1990 — Major Modification to the License for additional powerhouse

2025 — License expires

Integrated Licensing Process

Initial Proposal
8. PAD

Default

Scoping
Meetings &
Public
Comment

Study Plan
Development

Conduct
Studies &
Prepare
Application

License
Application

FERC
Environmental
Document &
Public
Comment

FERC Review &
Public
Comment

2-3 years

FERC Decision

(License
Order)

1.5 years




ILP Process and Opportunity for Input

Date Completed Relicensing Steps

Jul 1, 2020 NorthWestern filed PAD/NOI

Aug 28, 2020 | FERC issued notice the relicensing is commencing and SD1
Oct 27, 2020 | Comments on the PAD/SD1 and study requests were due
Dec 9, 2020 FERC issued SD2

Dec 11, 2020 | NorthWestern filed Proposed Study Plan (PSP)

Jan 6, 2021 North\Western held PSP Meeting

Mar 11, 2021 | Comments on the PSP are due to FERC

Apr 12, 2021 | NorthWestern filed Revised Study Plan (RSP)

Apr 27,2021 | Comments on the RSP due to FERC

May 10, 2021 | FERC Study Plan Determination (*)

2021-2022 NorthWestern conducts first season studies

April 28, 2022 | NorthWestern filed Initial Study Report

NorthWestern
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ILP Process and Opportunity for Input

Date Future Relicensing Steps

May 5, 2022 NorthWestern Holds Initial Study Report Meeting (today)
May 20, 2022 NorthWestern Files Initial Study Report Meeting Summary
June 20, 2022 Study Disputes or Requests to Modify Study Plan*

July 20, 2022 Responses to Disputes or Study Requests

Aug 20, 2022 FERC Study Plan Determination, if needed

2022-2023 Second Study Season for Two-Year Studies

*Any participant may file a disagreement concerning the meeting
summary, setting forth the basis for the disagreement. This filing must also
include any requests for modifications to ongoing studies or new studies.

_\TorthWestem'
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Initial Study Report Meeting Purpose

1. Discuss the first-year study results
2. Discuss the second-year studies
3. Review proposals to modify the study plan

Criteria for modification must show good cause & demonstrate:

(1) Approved studies were not conducted as provided for in the approved study plan;
or

(2) The study was conducted under anomalous environmental conditions or that
environmental conditions have changed in a material way.

Criteria for new study must show good cause & explain, as appropriate:

(1) Any material changes in the law or regulations applicable to the information
request

(2) Why the goals and objectives of any approved study could not be met with the
approved study methodology

(3) Why the request was not made earlier

(4) Significant changes in the project proposal or that significant new information
material to the study objectives has become available

(5) Why the new study request satisfies the study criteria in 18 CFR § 5.9(% % rthWestern

Fnergy
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https://www.ecfr.gov/current/title-18/section-5.9
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Operations Study

Background

* Flexible Capacity

* Required to maintain grid stability by balancing electrical inputs and
outputs on our system.

* Load (consumption) changes throughout the day and seasons.

» Generation changes dynamically due to intermittent resources and
plant availability.

* Increased or decreased generation from the Thompson Falls plant
supports grid stability by using available reservoir volume.

No rthWefsj;em'
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Operations Study

Variable Generation

Judith Gap (Red Trend), Spion Kop (Green Trend), and South Peak (Blus Trend) MW
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r Operations Study

Study Goals

Operations Study Goals

1. Validate and quantify flexible capacity capability and benefits of the plant
under multiple operational scenarios.

2. Evaluate the effects of flexible capacity operations and possible impacts on
project resources.

NorthWestern
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Operations Study

Study Objectives and Description

» Study Objectives

* To simulate operational scenarios of flexible capacity at the project
to determine plant generation outputs, rate, and degree of
reservoir elevation changes.

 Study Description
« Simulated operational scenarios of flexible capacity at the project.

* Implemented in three phases with different levels of generation
and corresponding reservoir elevation changes.

* Minimum downstream flow of 6000 cfs.
* Maintained reservoir between full pool and 2.5 feet below full pool

throughout the study phases.
NorthWestern

Fnergy

Delivering a Bright Future



Operations Study Methods

» Test conducted in three separate phases.
» Phase 1 — low flexible capacity (20 MW)
» Phase 2 — moderate flexible capacity (40 MW)
» Phase 3 — maximum flexible capacity (max available)

« Each phase 7 days long.
* Minimum of 2 weeks break between phases.

« Minimum of two operations per day that would include an increase or
decrease in flexible capacity for differing durations.

 Flexible capacity “operations” are a prescribed increase or decrease in generation for a
set duration (i.e., 20 MW increase for 90 minutes or 40 MW decrease for 30 minutes).

* A 4-hour static hold was maintained at each 0.5 feet reservoir increment
throughout the full study.

» The full study completed during recreation season from July 1 to
September 30 and with inflows under 23,000 cfs and over

fs.
6,000 cfs NorthWestern

Fnergy
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Operations Study

Example Reservoir Elevations

Reservoir Elevations and Discharge During Phase 3
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Operations Study

Resources Evaluated

* Resource Areas Evaluated
» Operations
« Shoreline Stability
* Riparian Habitats
* Fisheries
* Recreation & Aesthetics
 Public Safety
« Water Quality
* Wetlands
 Cultural Resources

NorthWestern

Energy
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Reservoir Elevation
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Reservoir Elevations

Phase 1 Phase 2 Phase 3
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Below Dam Elevations

Phase 1 Phase 2 Phase 3
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Operations Study Results
Operations

 Operations study tested the extremes of the project's flexible capacity capability.
* Typical operations are 10-30 MW.

 Plant performed well mechanically and electrically throughout the test.
» One controls and automation gap was identified to maintain minimum flows.

* Verified 101 MW-hrs of storage in the top 2.5 ft or reservoir.
* Avg. 40.5 MW-hr of flexible capacity per foot of storage.

 Available generation capacity in the plant dictates reservoir ramp rates.
« Storage in the reservoir dictates durations of flexible capacity provision.

» Low baseflow conditions prevented testing of the higher decrease (DEC) operational moves.

Fnergy
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Operations Study Results
Operations — General Reservoir Ramp Rates

» Average ramp rate of 0.27 ft/hr per 10 MW
 Average flowrate change of 2480 cfs/10 MW

Reservoir ramp rates and duration
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Operations Study Methods

Shoreline Stability

 Established nine reference points representing a diversity of soil types, slope, aspect,
vegetation, and land use.

 Six monitoring events (10/2/2020, 4/19/21, 7/13/21, 8/6/21, 9/1/21 and 9/19/21).

« Documented the presence, type and magnitude of erosion, soil type, land management
activities, and existing erosion control measures, if any.

* Photo documentation of each site visit.

& ompson Falls Hydroelectic Project #1869 53
HIET) 2250 0 4500 Operations Study - Final Study Report NorthWestern SHORELINE STABILITY REFERENCE POINTS
Sanders Caunty, MT i e
E)
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Operations Study Results
Shoreline Stability

 Fluctuating water levels did not decrease shoreline stability

« Shoreline armoring by rock, woody materials and aquatic/riparian vegetation maintained
shoreline stability

NorthWestern

Energy
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Operations Study Results
Shoreline Stability

» Shoreline stability was impacted by other factors such as bank stabilization projects, spring
runoff and windstorms.

Delivering a Bright Fu-i.ure




Operations Study Methods

Riparian Habitats

» Monitoring included observations of riparian vegetation (above waterline), aquatic
vegetation (emergent and submergent) and aquatic invasive species (AlS).

» Study includes nine reference points from Shoreline Stability Study, 3 reference points for the
Wetlands Study and general observations of reservoir shoreline.

.
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Operations Study Results
Riparian Habitats

A diversity of riparian and aquatic vegetation types and plant communities.
* No impacts to riparian habitats; riparian species adapted to fluctuating water levels.

« Submergent aquatic vegetation may have been mobilized into system by fluctuating
water levels.




Operations Study Results
Riparian Habitats

» Aquatic invasive species (AlS) are present and vary in density with yellow flag iris and
flowering rush the most common species observed.

* No changes to AIS observed during study.

W R
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Operations Study Methods
Fisheries

 Fish Stranding: Exposed islands and shoreline habitats in Thompson Falls Reservoir
below Cherry Creek and near the islands above Thompson River.

» Habitat condition observations at the mouth of the Thompson River and Cherry Creek.

» Conditions within the fish ladder.




Operations Study Methods

Fisheries

 Establish 200-foot transects in shallow habitats less than 2.5 feet deep at full pool
(fluctuation zone).

» Twelve total transects. Three on exposed mid-channel island areas and three transects along exposed
shoreline habitats below Cherry Creek and near the islands above Thompson River.

» Observers walked the transect recording species, total length, and weight of any fish observed within 15
feet on either side of the transect line.

 Established photo points at tributary confluence and 500 feet upstream to visually capture
any changes in habitats.

 Level loggers deployed at tributary confluences and cross-sectional area measured.

 Fish passage facility operated as normal and observations made of pool water levels and
operation of workstation.

No rthWeTsLem'
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Operations Study Results
Fisheries

Stranding Transects

Operations

Phase #

7/28/
2021

7/30/
2021

8/17/
2021

8/19/
2021

9/8/2
021

Reservoir
Elevation
(ft)

2396 i i i i i _ 0 Non-natlvg Virile crayfish
and American bullfrog

2394.5 1 2 0 0 0 1 4

2395.5 19 9 - - 1 - 29

2395.0 3 1 - - - ; 4

2394 89 9 2 4 1 - 105

TOTAL 112 21 2 4 2 1 142

NorthWestern
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Operations Study Results
Fisheries

Cherry Creek and Thompson River Access

Cherry Creek at 2394 feet Thompson River main channel access

\Torth%stem
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Operations Study Results

Fisheries

Fish Ladder Operations

2021 Upstream Fish Passsage Facility Staff Gage Readings

PR AV

. C\ . 2,394.2' (2.3 feet below full pool) the

HVJ, and sampling loop intermittently
worked due to lack of water.

« Slightly reduced water depths in ladder
pools as reservoir elevation decreased.

* Phase 3 testing pulled floating mats of
aquatic vegetation into ladder screens
and plugged operations.
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Operations Study Methods

Recreation & Aesthetics

Recreation and Aesthetics

Assessment of recreation impacts to docks, boat ramps, and Sandy Beach, as well as
impacts to aesthetic qualities, at each half-foot increment® of reservoir elevation down to
2.5 ft below full pool.

« Subset of 39 representative docks identified; impacts documented and photographed.
» Depth of water measured at the end of submerged boat ramps.
» Water elevations documented at Sandy Beach, downstream of the original powerhouse.

« Changes in aesthetics at common public viewing areas were documented through
photos and detection of odors.

*Modification from FERC-approved Study Plan, which stipulated monitoring only full pool
and lowest elevation (-2.5 ft), not at each half-foot increment.

_\TorthWels_Lem'
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Operations Study Results

Recreation & Aesthetics

Stationary dock structures were not impacted, but access to boats moored to them was
substantially reduced at -1.5 ft elevation and lower. Waterway access from stationary
docks was substantially impacted at -2.5 ft elevation.
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Operations Study Results

Recreation & Aesthetics

Impacts to floating docks depended on location
and configuration. Most (90%+) functioned
adequately at -1.5 ft, 70% functioned at -2.0 ft,
about 50% provided access at -2.5 ft elevation.




Operations Study Results

Recreation & Aesthetics

Percent of all docks providing

Water Depth at
adequate access

End of Boat Ramp

Wild Goose Landing
WCk Boat Launch

Minimum depth target

=
o

100%
40%

100%
80% 70%
60%
40% 30%
H =
0%

Full Pool -1.5 ft -2.0 ft -2.5 ft Full Pool -1.5ft -2.0 ft -2.5 ft

Depth (ft)

O N = O 00

Reservoir Elevation vs Full Pool Reservoir Elevation vs Full Pool
Sandy Beach recreation access not negatively impacted other than changing water levels.

Aesthetic qualities (views and odor) were minimally impacted at -1.5 ft elevation or less.

NorthWestern
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Operations Study Methods
Public Safety

Public Safety

Monitoring and observation
of in-water hazards in high
traffic areas at each half-
foot increment of reservoir
elevation.

Assessment of public
safety risk associated with
changing water levels and
flow rates at Sandy Beach,
below the powerhouses.

st Syt QeSS B8, B0, e, Aenas il bl ekl ols e ol ol

PUBLIC SAFETY
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Operations Study Results

Public Safety

ReservoirElevation {ft)
sl

Assessment Results: L
* Risk of contact with stationary 0 —
rock outcrops near Steamboat
Island varies with water elevations.
As the reservoir elevation lowers,
Hazards 1 and 2 get higher in the
water column but remain 4
submerged so contact risk .
increases. Hazards 3 and 4 Hazard1 Hazard2 Hazard3 Hazard4
become more visible and risk is % Steitboat
reduced at lower water elevations. e © st
« Shoals and inundated islands remain visible at
all elevations and contact risk is unchanged. vazras TS
« Sandy Beach water elevations change as generation is L SR AR e N
varied, but flows are tempered by rock outcrops and N hitse A '
gravel bars to protect swimmers and recreationists.
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Operations Study Methods

Water Quality

« Water quality was
studied to determine if
Project operations
influence on downstream
water quality.

* The monitoring site
upstream of the dam
characterizes the
iIncoming upstream water
quality from the reservaorr.

« The Birdland Bay Bridge
site captures the water
quality leaving the
Project before it enters
Noxon Reservarr.




r Operations Study Methods
Water Quality

» Hydrolab HL7 water quality
instruments were installed
In two locations and
measured water quality
parameters at 15-minute
intervals throughout the
operations testing.

» Upstream of the Dry
Channel Dam

 Birdland Bay Bridge

« Parameters
Turbidity
pH
Specific conductivity
Dissolved oxygen . ol
Temperature : " B o 4’ f»ﬁ e

o i 1,|*“\r-

De th Thomgien Fals Hytrookecsic Projict #1869 THOMPSON FALLS
P ; : e oy N ﬂh“Mt:'m 2021 OPERATIONAL STUDY

Sancers County. Mantana J‘l‘l‘"\ WATER QUALITY MONITORING SITES

FEBRUARY 2003




Operations Study Results

Water Quality

« Water quality data collected during all three phases show that the various flexible operation
scenarios tested do not appear to have a significant effect on water quality within the
reservoir and downstream in the Clark Fork River.

« Water quality appears to be independent of depth of drawdown, duration of drawdown, and
drawdown frequency.

NorthWestern
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Operations Study Results

Water Quality

Turbadiny (NTLI)
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Operations Study Methods

Wetlands

» Wetlands within the Project were studied to determine what impact (if any) there was from project operations.

» Three sites were selected in the reservoir as was one study control site upstream of the reservoir. The reservoir sites
were focused on the area near steamboat island and at the island complex upstream of the Thompson River.

» Wetlands identified using Montana Spatial Data Infrastructure Wetlands Framework and ground-truthed in the field prior

to final site selection.

=N Il Waterway (Lake/Riverine)
Freshwater Scrub-Shrub Wetland
B Freshwater Emergent Wetland

Sanders County, Montana !".114 ‘I‘}_’,_\‘

N .
8 1 05 ] 1 Thompson Falls Hydroelectric Project #1869 v WETLAND AND RIPARIAN HABITATS
| —— A s s s | INowtWesiiesti
Ml

i MARCH 2022
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Operations Study Methods

Wetlands

* Visual observations were conducted,
and stage loggers were deployed to
monitor changes in water levels at
each wetland site.

Site Description

Side channel
near Steamboat

: : : Wetland 1 Island in Lower
 Potential risk of impact to each Reservoir
wetland ranked as high, medium, or
low by evaluating: o | OnLargelsiand
- Potential hydrologic connection alteration i Upper Reservor
due to reservoir fluctuations
 Soil type Wetland 3  On Small Island
. Slope in Upper Reservoir
 Distance from ordinary high-water mark
Wetland In Oxbow Upstream
Control of Project Boundary

Primary Wetland
Classification

Palustrine, Emergent,

Temporarily Flooded

Palustrine,
Aquatic Bed, Semi-
permanently Flooded

Palustrine,
Aquatic Bed, Semi-
permanently Flooded

Palustrine,
Aquatic Bed, Semi-
permanently Flooded

Potential
Risk of
Alteration from
Operations

Secondary Wetland
Classification

Riverine,
Unconsolidated Bottom High
, Permanently Flooded

Palustrine,
Forested, Temporarily Medium
Flooded
Palustrine, Emergent, .
Temporarily Flooded Medium
Palustrine, Emergent, None

Temporarily Flooded (Control Site)
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Operations Study Results

Wetlands

* Wetland 1 (side channel
e behind Steamboat Island)
e fluctuated in water level parallel
\“\ to reservoir fluctuations
from operational changes.

\ « All other wetlands studied
¥ 15 = mirrored the control site and

N N \ were not affected by

fluctuations in reservoir
elevations.
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Operations Study Results

Wetlands

» Wetlands like Wetland 1 make up approximately 9.4 acres within the Project boundary.

* Further studies will be conducted in 2022 to determine if these other wetlands are also
similarly impacted by Project operations.
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Operations Study Methods and Results

Cultural Resources

» Study area consists of the locations of known archaeological properties at or near the
reservoir high water line.

» 3 known properties
» Salish House.
* Prehistoric and historic artifact scatter.
» Chinese railroad construction encampment.

 Methods

» Observe effects of reservoir elevation changes at or near those locations during single drawdown.
* Document observations on site monitoring forms.

* Results
* No exposure of archaeological features or artifact concentrations noted.
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Modification to FERC-approved Operations Study

 The first study season successfully tested the extent of flexible capacity available at the
Project. However, the study tested the more extreme operational scenarios.

* NorthWestern is proposing a second season study to monitor and evaluate the effects of
certain resources during actual (not simulated) baseload and flexible capacity operations.

2396.5
2396

Thompson Falls Reservoir Elevation

Elevation (ft.)

2394

2393.5

1207/2/8
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Modification to FERC-approved Operations Study

» Operations will be used to provide grid regulation in real-time allowing NorthWestern to
monitor and evaluate potential impacts of realistic operations in the current energy market.

« Focus on monitoring resource areas where impacts were identified during the first study
season including:
» Shoreline stability
 Riparian habitats
* Fisheries
» Recreation and aesthetics
» Wetlands

 Results of the Modified Operations Study will be filed as part of the Updated Study Report
(May 10, 2023)
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Operations Study Report included in the Initial Study
Report filed on April 28, 2022.
Link for download:

https://www.northwesternenergy.com/docs/default-
source/default-document-library/clean-energy/environmental-

projects/thompson-falls/thompson-falls-relicensing/p1869-isr-
operations-study.pdf?sfvrsn=3481cbf3 9



https://www.northwesternenergy.com/docs/default-source/default-document-library/clean-energy/environmental-projects/thompson-falls/thompson-falls-relicensing/p1869-isr-operations-study.pdf?sfvrsn=3481cbf3_9

Any Questions?

 One Speaker at a Time: Limit side conversations to reduce noise distortion so
everyone in the room and participating via Zoom can hear.

* Order of Questions: Questions from Zoom participants will be responded to first.

« Guidelines for Asking a Question via Zoom:

» Click on the “Chat” icon and type your question; once recognized, please unmute yourself,
introduce yourself, and ask your question.

 Click on the “Raise Your Hand” icon to be recognized; once recognized, please unmute
yourself, introduce yourself, and ask your question

» Phone controls for participants — *9 — to raise hand.
* Phone controls for participants — *6 — to toggle mute/unmute.

 Video and Audio:
» Keep OFF, unless you are asking a question or responding to a question.

* Guidelines for Asking a Question In-Person
» Raise your hand to be recognized; once recognized, please speak up to ask your question.
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Thompson Falls Hydroelectric Project No. 1869

Hydraulic Conditions Study —
Initial Study Report Meeting

May 5, 2022




 Study Background
» Task 1 — Bathymetric Survey

» Task 2 — CFD Modeling

* Model Development
* Model Results

* NorthWestern Response to Comments
* Next Steps
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Hydraulic Conditions

Study Description

» Result of 2008 Biological Opinion requirement to conduct a scientific
review of the passage facility.

* The scientific review panel recommended a hydraulics study in the
near field downstream of the project and a fish behavior study.

* Flow modeling results will be compared to fish behavior data to
provide information on effectiveness of passage facility and help
describe fish behavior within the area.
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Study Background

« 38 bays total

* 8 bays replaced with radial gates

« Varying widths due to pier sizes

6 removable panels per bay

* Opening schedule in Total Dissolved Gas Report (2010)

-.'- - 6 Panels per Bay

i
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Study Area in the FERC-approved Study Plan
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Task 1 — Bathymetric Survey

Bathymetry from Morrison Maierle
« Additional survey from Northwestern Energy
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Task 2 — CFD Modeling Setup

« Combined Terrain Data




Task 2 — CFD Modeling Setup

3D to 2D
High Bridge Boundary
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r Task 2 — CFD Modeling Results

« 37,000 cfs (60,000 cfs total)

I
[=]

Velocity (fps)
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Task 2 — CFD Modeling Results

« 37,000 cfs (60,000 cfs total)
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Task 2 — CFD Modeling Results

» 25,000 cfs (48,000 cfs total)

Velocity (fps)




Task 2 — CFD Modeling Results

otal)

Velocity (fps)
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o 2 OOO cfs 25 000 cfs total

Task 2 — CFD Model