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Electronically filed January 19, 2024

Ms. Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First Street, NE

Washington, DC 20426

Subject: Bigfork Hydroelectric Project (FERC No. P-2652)
License Article 406: 2023 Annual Fish Screen Operations Report

Dear Ms. Bose:

In accordance with Article 406 of the Bigfork Hydroelectric Project (Project) Federal Energy
Regulatory Commission license, PacifiCorp is submitting the results of calendar year 2023
monitoring of fish screen effectiveness at the Project. As part of the Screen Effectiveness
Monitoring Plan, PacifiCorp is to summarize screen operations from the previous year and include
fish impingement records, results from fish recovery efforts during canal dewatering, screen
cleaning frequency, debris loading, and any routine or emergency maintenance actions. The
enclosed 2023 Annual Fish Screen Operations Report summarizes the results of these monitoring
requirements.

The Report was distributed to the Montana Fish, Wildlife and Parks and the U.S. Fish and Wildlife
Service on November 29, 2023, for their 30-day review. No revisions to the Report were received.

This letter and its enclosures have been filed electronically. The security classification of each
component in this submittal is shown in the enclosure list below. Copies have also been transmitted
to those cited below. If you have any questions concerning these documents, please contact Stephen
Yuncevich, Environmental Scientist at (360) 430-6041 or stephen.yuncevich@pacificorp.com.

Sincerely,

2l (ML,

William C. Shallenberger
Vice President, Renewable Resources
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1.0 INTRODUCTION

The Bigfork Hydroelectric Project (Bigfork Project) is a 4.15-megawatt hydroelectric facility
located between river mile (RM) 0.1 and RM 1.0 on the Swan River, in Flathead County, Montana
(Figure 1). PacifiCorp received a new operating license from the Federal Energy Regulatory
Commission (FERC) for the Bigfork Project on July 25, 2003. As a requirement of the new license
(Article 406), PacifiCorp was required to 1) install fish screens to prevent entrainment of resident
fish, 2) develop a Screen Effectiveness Monitoring Plan in consultation with the U.S. Fish and
Wildlife Service (USFWS) and Montana Fish Wildlife and Parks (MFWP), and 3) report on the
effectiveness of the fish screens through quarterly reports for the first two years, and annual reports
documenting screen operations for the term of the license.

PacifiCorp submitted a summary of the two years of quarterly monitoring to the USFWS and
MFWP on March 28, 2007. Included in the summary was a recommendation that an automatic
trash rake was not needed based on the absence of trout impingement, the results of the hydraulic
velocity monitoring, and the insignificant amount of manual effort and lost generation to maintain
the fish screens. The USFWS and MFWP concurred with PacifiCorp’s determination. PacifiCorp
submitted the report to the FERC on May 7, 2007, including comments received by the USFWS
and MFWP. The FERC order approving the Fish Screen Effectiveness Monitoring Plan directs
PacifiCorp to provide annual reports, following the two-year testing period, detailing annual screen
operations for the term of the license. Provided herein is the 2023 Annual Fish Screen Operations
Report for the Bigfork Project.

Figure 1. Bigfork Project vicinity aerial view showing the location of project features.
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2.0  FISH SCREEN CONFIGURATION

2.1. Fish Screen Configuration Overview

The Bigfork Project fish screens are comprised of five separate panels located in front of the intake
headgate; two panels are located directly perpendicular to the incoming flow. The remaining three
panels are parallel with the flow in the main channel (Figure 2). The fish screens are positioned in
front of the existing trash racks which are inclined at an angle of 30 degrees. There are five existing
intake bays, each 14 feet wide (clear dimension) and 15 feet deep (floor of intake to top of deck).
Originally each screen panel slid into guides mounted on the trash rack support structure. The
guides were fabricated to provide sufficient clearance so each fish screen could slide up and down
the guide without touching the trash rack bars. Each fish screen panel consisted of a seven-foot-
wide by 15-foot-long screen section and a seven-foot-wide by two-foot-long blank section bolted
to the top of the screen section. An additional 18 inches of panel were added to the top of each
screen section in 2006 to provide screening at flows up to the 95 percent exceedance flow. Each
screen section consisted of a frame into which were fastened four individual pieces of fish screen,
each nominally seven feet wide by 3.75 feet long. Each panel is designed to meet an approach
velocity of 0.8 feet per second (fps), as measured approximately one-foot upstream from the screen
face.

A level sensor installed in the forebay provides elevation readings for comparison with an existing
reservoir level sensor. This allows for monitoring water surface elevation in front and behind the
fish screen for determining elevation differential. Differential readings available to the local
operator indicate when debris loading is restricting flow through the screen panels.

/ Objects Not To Scale EON

UIARINVAS

Power Canal

Bypassed Reach l

Figure 2. Bigfork fish screen panel configuration and flow pattern
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2.2. Upgraded Automated Traveling Screens

In the spring of 2022, PacifiCorp completed the installation of automated traveling screens using
the same configuration as illustrated in Section 1.1 and Figure 2. The upgraded screens are self-
cleaning which results in a more uniform and consistent approach velocity across the screen panels.
As part of the upgrades, the traveling screens include a belt driven debris removal mechanism that
moves debris from the screens to a flume that directs debris to the Swan River downstream of the
dam (Figure 3).

The automated cleaning of the screens limits the ability of operators to observe potential fish
impingement on the screens. To mitigate this concern and ensure that the upgraded screens do not
increase the potential for fish impingement, PacifiCorp (in consultation with MFWP and USFWS)
initiated randomized fish inspections at the screens from March 1 to November 1, 2023. Details of
the inspection program and 2023 results are provided in Appendix C of this report.

Figure 3. Photographs of the upgraded automated screens and belt drive debris removal system.
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3.0  FISH SCREEN OPERATIONS

The new automated screens are designed to be self-cleaning. The self-cleaning feature is triggered
by head differential upstream and downstream of the screens. The head differential set point is set
at 0.4 feet. That is, when the water level upstream of the screens is equal to or greater than 0.4 feet
the water level downstream of the screens the screens will initiate an automated cleaning cycle.
The cleaning cycle takes approximately five minutes per screen for a total cleaning time of 25
minutes for the five screen panels. Once completed, the system resets and will activate when the
head differential is equal to or greater than 0.4 feet. Screen cleaning may also be controlled
manually to allow operators the ability to initiate screen cleaning cycles if necessary or desired.

PacifiCorp will maintain ongoing documentation for annual reporting of: 1) fish impingement on
the screens; 2) observed damage to the fish screen panels or debris transport system; 3) log boom
cleaning; and 4) results of any canal fish salvages triggered by canal maintenance activities.

3.1. Trout Impingement

PacifiCorp has attached to this report the results from the 2023 assessment to estimate the
occurrence of fish impingement on the new automated screens (Appendix C).

3.2. Fish Screen Condition

During routine inspections by the operator, the fish screens are assessed for any malformations or
damage. In 2023, operations staff found no visible damage to the fish screens.

4.0 Fi1SH RECOVERY ACTIVITIES

4.1. General Methodology

On the day of any dewatering event, Bigfork Project headgates are set to manual in the control
room and “tagged” out. The canal intake gates are slowly lowered to an opening of approximately
two inches. The operator then manually lowers the canal headgates slowly until complete closure
is reached. Some water leakage occurs around the closed headgates which maintains a water depth
of about 8-15 inches in the canal. Water from the canal is directed back into the Swan River
through an 8-inch diameter pipe attached to the drain in the forebay area. Flow ramp rates in the
Swan River following rewatering of the canal were tested in 2004 and 2006 and were found to
range between 1.0 and 2.6 inches an hour.

During fish recovery efforts, fish are collected from the open canal, the underground flow line (sag
pipe) and forebay. Fish are collected using backpack electrofishers and dip nets. A stick seine is
also used to facilitate collection within the concrete flume portion of the canal where most fish
congregate. A crew of at least two biologists follow the electroshocking team with the seine
deployed as they work upstream towards the headgates. This prevents fish from escaping
downstream of the electrofishing team. Once the crew is in close proximity to the headgates, the
seine is affixed to the walls, and the seining team assists the electroshocking crew in netting fish.
All captured fish are lifted by bucket to a 300-gallon water tank in a pickup truck.

© PacifiCorp 2023 4
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Annual maintenance is a planned event requiring notice to Montana Fish, Wildlife and Parks and
the U.S. Fish and Wildlife Service 30-days prior to any planned dewatering and subsequent fish
rescue efforts (Appendix A).

4.2. Fish Recovery on August 21, 2023

At approximately 06:30 AM on August 21, 2023, the headgates to the Bigfork power canal were
closed for annual maintenance. Water in the canal was allowed to drain for approximately 3.5
hours to reach a water level of approximately one foot in the concrete flume portion. MFWP
provided equipment including electrofishers, nets, seines and measuring board for use during the
collection effort. PacifiCorp provided a 300-gallon fish tank, ladder, ropes and pickup truck to
transport collected fish.

The fish recovery crew included the following representatives from PacifiCorp and MFWP:

James Deraleau MFWP
Leo Rosenthal MFWP
lan McGrath PacifiCorp
Kyle Koehler PacifiCorp
Steve Gordon PacifiCorp
Steve Yuncevich  PacifiCorp

The crew met at approximately 10:15 AM at the Bigfork powerhouse to review the plan, conduct a
safety ‘tailboard’ meeting and sign necessary tag outs. Fish recovery efforts began at 10:50 AM.

The crew started at the downstream end of the canal at the junction of the canal and underground
HDPE pipe (sag pipe). The benefit of starting in this section is that the earthen section tends to
shallow up quickly and potentially strand fish. Also, by working upstream from this point, turbidity
is reduced allowing netters to see and net fish more effectively.

Once the crew arrived at the concrete flume portion of the canal (bridge crossing), a seine was
deployed by two crew members to prevent fish from swimming downstream of the electrofishing
crew and evading capture. The crew did not notice any fish swim by as they moved up to the head
gates. At the head gates, the seine was fixed to both sides of the canal wall to prevent fish from
leaving the area. The crew made multiple passes with the electrofishers in and around the head
gates structures removing all fish present.

Table 1. Electrofisher Operation Statistics

Electrofisher Units Operating Time (seconds) Voltage (volts) Waveform

Electrofisher No. 1 3,010 350 Pulsed DC

Electrofisher No. 2 2,850 350 Pulsed DC
Total 5,860 (1.62 hours)
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All collected fish were identified to species and each fish measured for total length (Appendix B).
All fish were released upstream of the Bigfork Project into the Swan River at the Kearney Rapids
boat launch (Figure 4). Release of all fish was completed at approximately 12:35 PM.

Figure 4. Kearney Rapids release site of collected fish from the
Bigfork power canal.

4.3. Results from August 21, 2023 Fish Recovery

In total, 54 fish were removed from the canal. Mountain whitefish (Prosopium williamsoni) were
the primary species collected (Table 2). Twenty-six mortalities (mountain whitefish) were
observed upon release. As in 2020, 2021, and 2022 smallmouth bass were recovered from the
canal. While smallmouth bass have been reported on the fish screens in some years, smallmouth
bass have only recently been observed and collected in the canal (Table 2). Only one rainbow trout
was recovered in the canal in 2023.
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Figure 5. Annual number of fish collected from the Bigfork canal from 2009 to 2023.

Table 2. Comparison of the annual number of fish removed from the Bigfork Hydroelectric Project power
canal by species: 2009-2023

Number Captured by Year
SPECIES glg|lz|g|g|3|v|g|5|x|8|8|8|8|8]|ToTA

= N S N = S 3 > @ = S <5 S o) =

s|8|5|s|s|g|s|S8|8|8|g|58|s|8|8
Rainbow Trout 153 | 31 | 20 | 132 | 139 | 60 | 39 | 222 | 58 10 | 35 5 1 1 906
Catostomids 3 6 17 16 59 10 3 29 7 4 1 58 2 0 215
Mountain Whitefish 7 3 28 33 | 90 125 | 77 18 | 391 18 19 13 17 40 1,181
Cottids 0 2 9 0 2 2 1 2 0 0 0 2 2 0 22
Brook Trout 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
Northern Pike 6 0 0 0 1 4 4 1 1 i:;%’ 1 0 0 0 0 18
Brook Stickleback 0 1 0 0 0 0 0 0 0 § 0 0 0 0 0 1
Northern Pikeminnow | 0 0 1 0 0 0 0 0 0 = 0 0 0 0 0 1
Smallmouth Bass 0 0 0 0 0 0 0 0 0 0 19 2 4 13 38
Central Mudminnow 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Yellow Perch 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
Bull Trout 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 169 | 43 | 75 | 483 | 291 | 202 | 124 | 273 | 457 | O 33 | 74 | 8 | 26 | 54 2,385

© PacifiCorp 2023 7



2023 Fish Screen Operations Report
Bigfork Hydroelectric Project
FERC Project No. 2652

ERainbow OMountain Whitefish B Other

500
|

450 =

400

350

300

250 II II

200

Number of Fish Captures

150
100
50

(=]
2000 TN
2000 T
2011 T 9
|
[
2004 T

2005 7T 1
|

2019 11

2020 T

2021 T

2022 [

2023 [N

2012
2013
2016
2017
2018

Year

Figure 6. Number of total fish removed from the Bigfork power canal by year and
species category: 2009 — 2023.

5.0 DISCUSSION

More fish were removed in 2023 from the canal than in 2022 (Figure 6). The gap between the
traveling screens patched in 2022 remains sealed and unlikely the reason for the increase of fish
recovered in the canal. Lengths of these fish indicate the majority likely passed downstream of the
screen as fry. Captured fish greater than 160mm (n=9) were likely holdovers from 2022.

Composition of captures is still dominated by mountain whitefish (75%) followed by smallmouth
bass (24%) and rainbow trout (1%) (Table 2). To date, no bull trout have been observed since fish
recovery efforts began in 2009.
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Appendix A. Notification of Annual Maintenance and Power Canal
Dewatering at the Bigfork Hydroelectric Project

From: Erik {Pacil
To: Leo Rosenthal (frosenthal @mt.gov); Fredenberg, Carter R
(PacifiCorp); Lesko, Erik (PacifiCorp)
Subject: REVISED! Notification of Bigfork Power Canal Dewatering - Now August 21, 2023
Date: Wednesday, July 19, 2023 1:16:38 PM
Attachments: image001.png

Hello Leo and Carter —

Please see revised date for our planned fish roundup at our Bigfork Hydro Project. My
apologies for any confusion. The availability and schedule of outside contractors continues to
be a challenge. The date has been revised from August 16 to Monday, August 21. All other
information remains the same as provided below.

| hope this email finds you both doing well and enjoying your summer.

Well, it is that time of year again. | have confirmed that annual maintenance at our Bigfork
Hydroelectric Project will begin on Monday, August 21, 2023 (revised). We will begin the
usual canal dewatering process early that morning prior to fish collection activities in the
canal. As you may recall, we discovered and repaired a void in the concrete screen support
structure during the screen replacement in the spring of 2022 (see photo below). 1am
optimistic that this repair will result in substantially less fish recovered in the canal this year.

For planning purposes, | want to confirm with you whether you are able to participate in the
fish roundup this year and/or if survey equipment (efisher, seines, dip nets) is available. We
will have our fish truck, tank and driver/operator (Steve and/or Kyle) ready and available as
usual. Unfortunately, | have a conflict and will be in Minnesota during this year’s outage. |
have asked our fisheries biologist, Steve Yuncevich, who works with me on our Lewis River
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project to participate and coordinate the on-site collection effort this year.

Please let me know if you are able to participate this year. If able to participate, Steve
Yuncevich will meet you at the powerhouse parking area at the usual 10 AM to sign tag outs
prior to entering the canal.

Thank you very much for your ongoing support and assistance with this effort. It is sincerely
appreciated.

Erik

Erik Lesko

Aguatics Program Manager

825 NE Multmamak, 1800 LCT | Portland, OR, 97232
Maobile | 503-412-8401
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Appendix B. Total Lengths (mm) of all Fish Captured in the
Bigfork Power Canal on August 21, 2023.

Mountain Whitefish Smallmouth Bass Rainbow Trout

1 140 177 244
2 131 149
3 132 260
4 138 159
5 139 152
6 143 154
7 140 180
8 137 205
9 136 165
10 137 181
11 130 155
12 140 212
13 145 175
14 135t

15 1351

16 143+

17 140

18 133t

19 1341

20 1451

21 1471

22 135t

23 1341

24 135t

25 133t

26 132

27 133t

28 126

29 128t

30 129t

31 1461

32 130t

33 1361

34 140t

35 1361

36 137*

37 1361

38 126

39 1251

40 126

! Mortality
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Appendix C. Scheduled Fish Sampling Plan and Results at the
Bigfork Hydroelectric Project Intake Screens — 2023

Background

In January 2005, PacifiCorp completed the installation of fixed stainless steel fish screens at the
power canal intake to meet conditions of the new Bigfork FERC license and USFWS Biological
Opinion. The BiOp required annual reporting of all fish observations from manual cleaning
(raking) of the screens. In 2021, PacifiCorp received approval to remove and replace the existing
intake fish screens, trash racks and associated structures with new traveling fish screens including
an automated water spray backwash system and debris conveyor system for cleaning and removal
of debris. The traveling screen panels are similar in size, scale and proportion to the original fixed
panels. The traveling screen panels and backwash system were placed in operation in early 2022.

The traveling screens are designed to be self-cleaning and will automatically initiate a cleaning
cycle at a defined head differential setpoint - currently set at of > 0.4 feet. The system can also be
set to run on manual control allowing the operators to also initiate a cleaning cycle when necessary.

Automation of the new screens limits the ability of operators to observe fish that either become
impinged or are present in the debris (as mortalities) that normally collects onto the screens. After
discussing alternatives with both MFWP and USFWS in August 2022, PacifiCorp agreed to
develop and submit for approval, a plan to subsample the number and species of fish removed
from the screen backwash system.

Methods

PacifiCorp will use a simple stratified random sampling approach to document the number, species
and length of fish observed during selected cleaning cycles (sampling event) between March 1 and
July 18, 2023 (sampling period). This period was selected based on results from previous screen
sampling between 2015 and 2021. In all years reviewed, no fish were observed past June of each
year.

The sampling period will be stratified by week. Two sampling events will be chosen randomly for
each of the 20 weeks available in the sampling period. Sampling events will be further stratified
into morning and afternoon events for each week. That is, a morning and afternoon sampling event
will be randomly selected for each of the 20 weeks. This approach achieves a sampling rate of 14.2
percent for each week, or two sampling events out of a maximum of 14 events available per week
(2 events x 7 days = 14).

Morning and afternoon sampling events were randomly assigned each week using software from
SigmaPlot® to generate random numbers (Table C-1).
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For each of the randomly selected sampling events, the operator will tabulate the number and
species of fish observed and assign each fish into 1 of 3 size categories:

1. <60 mm
2. 61-120 mm
3. >120 mm

Schedule

An operator is on site every day of the week. Normal workdays are between 7AM and 3:30PM.
Therefore, morning sampling events are between 8AM and 10 AM; afternoon events are between
1PM and 3 PM. The backwash system takes approximately 5 minutes per screen to complete for a
total of 25 minutes (5min x 5 screens).

Limitations

It is not possible to determine (conclusively) whether observed fish exiting the backwash system
were actually impinged on the screens, or collected within the debris as mortalities.

Table C-1. Randomly generated schedule of sampling days and designated morning
and afternoon assignments for each week during the survey period.

WEEK # DATE AM PM
(8AM - 10AM) (1PM - 3PM)
Saturday, March 4, 2023 x
! Tuesday, March 7, 2023 x
Monday, March 13, 2023 x
2 Tuesday, March 14, 2023 x
Wednesday, March 15, 2023 x
. Sunday, March 19, 2023 x
Thursday, March 23, 2023 x
4 Tuesday, March 28, 2023 x
Sunday, April 2, 2023 x
2 Tuesday, April 4, 2023 x
Thursday, April 6, 2023 x
6 Monday, April 10, 2023 x
Thursday, April 13, 2023 x
! Tuesday, April 18, 2023 x
Wednesday, April 19, 2023 x
8 Sunday, April 23, 2023 x
Wednesday, April 26, 2023 x
) Saturday, April 29, 2023 x
Sunday, May 7, 2023 x
10 Monday, May 8, 2023 x
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WEEK # DATE AM PM
(8AM - 10AM) (1PM - 3PM)
Thursday, May 11, 2023 x
1 Sunday, May 14, 2023 x
Saturday, May 20, 2023 x
12 Monday, May 22, 2023 x
Sunday, May 28, 2023 x
13 'Monday, May 29, 2023 P
Wednesday, May 31, 2023 x
14 Saturday, June 3, 2023 x
Wednesday, June 7, 2023 x
15 Tuesday, June 13, 2023 x
Saturday, June 17, 2023 x
16 Saturday, June 17, 2023 x
Thursday, June 22, 2023 x
17 Monday, June 26, 2023 x
Wednesday, June 28, 2023 x
18 Thursday, June 29, 2023 x
Thursday, July 6, 2023 x
L Tuesday, July 11, 2023 x
Wednesday, July 12, 2023 x
20 Thursday, July 13, 2023 x

2023 Results

The new traveling screens were sampled on 40 separate events between March 4 through July 13,
2023 (Table C-1). On only one event, were fish observed in the spray wash conveyor belt. A total
of 15 central mudminnow were observed on June 7, 2023. All fish observed were mortalities and
under 60 mm (total length).

Due to lack of any fish observed (live or mortalities) on any of the other sampling events suggests
that the observations on June 7, 2023, most likely represent mortalities occurring prior to
encountering the screens. While this evaluation was limited in scope, it suggests that the new
design and function of the traveling screens is not a significant factor for fish impingement in Swan

Lake.

© PacifiCorp 2023
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From: Yuncevich, Stephen (PacifiCorp)

Sent: Wednesday, November 29, 2023 1:06 PM

To: Leo Rosenthal (Irosenthal@mt.gov) <lrosenthal@mt.gov>; Fredenberg, Carter R <carter_fredenberg@fws.gov>
Cc: Peterman, Summer (PacifiCorp) <Summer.Peterman@pacificorp.com>

Subject: Draft 2023 Fish Screen Operations Report

Attachments: Draft Bigfork Fish Screen Ops Report 2023.pdf; Draft Bigfork Fish Screen Report 2023.docx

In accordance with license Article 410 of the Bigfork Hydroelectric Project license, please find attached the draft
2023 Fish Screen Operations Report for a 30-day review and comment period. Please provide any comments by close
of business Friday, December 29, 2023 to stephen.yuncevich@pacificorp.com After the review period, PacifiCorp
will submit a final report to FERC no later than January 31, 2024.

Steve Yuncevich
North Hydro-Environmental Scientist
360-225-4395 Office
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