Brookfield

Renewable U.S.

January 15, 2024

Kimberly D. Bose, Secretary

Federal Energy Regulatory Commission
888 First Street, NE

Washington, DC 20426

RE: Milford (FERC No. 2534), Orono (FERC No. 2710), and Stillwater (FERC No. 2712) Projects;
2023 Diadromous Fish Passage Study Report

Dear Secretary Bose:

On behalf of the licensees for the Projects listed below, Black Bear Hydro Partners, LLC is filing this
2023 Diadromous Fish Passage Study Report for studies conducted at the Milford, Stillwater, and
Orono hydroelectric projects, which are located on the Penobscot River in Maine:

¢ Milford Project (FERC No. 2534), licensed to Black Bear Hydro Partners, LLC

e Orono Project (FERC No. 2710), licensed to Black Bear Hydro Partners, LLC; Black Bear
SO, LLC; and Black Bear Development Holdings, LLC

o Stillwater Project (FERC No. 2712), licensed to Black Bear Hydro Partners, LLC; Black Bear
SO, LLC; and Black Bear Development Holdings, LLC (collectively, “Black Bear”)

Background

Pursuant to Commission Orders “Amending License and Revising Annual Charges” for the Orono
and Stillwater Projects (both dated September 14, 2012) and “Approving Fish Passage Design
Drawings Under Articles 407 and 408” for the Milford Project (dated October 9, 2012), and consistent
with the June 25, 2004 Lower Penobscot River Multiparty Settlement Agreement (Settlement
Agreement), aspects of which were incorporated into the Orono Project license on December 8, 2005
and the Milford and Stillwater Project licenses on April 18, 2005, the licensees constructed and
installed upstream and downstream fish passage systems at the Milford, Orono, and Stillwater
(downstream only) Projects in 2013 and 2014 to facilitate the passage of diadromous fish species on
the Penobscot River. Articles 409, 411, and 408 of the Milford, Orono, and Stillwater Project licenses,
respectively, also require evaluations of the constructed fishways to determine their effectiveness at
passing alosines (collectively American shad, blueback herring, and sea run alewives) and American
eels. The Commission-approved Species Protection Plan (SPP) and National Marine Fisheries
Service’s (NMFS’s) 2012 Biological Opinion (BiOp) outline the passage effectiveness requirements
for upstream and downstream-migrating Atlantic salmon adults and outmigrating juveniles (smolts).

A summary of the quantitative monitoring studies conducted to date on the upstream and downstream
Project fish passages are provided in Table 1 below. Additional diadromous fish passage studies
conducted by the licensees at these Projects since 2014 for Atlantic salmon have been reported’
separately to the Commission, as have the results of ongoing upstream eel monitoring efforts on the
lower Penobscot River?,

1 Annual Atlantic Salmon Species Protection Plan Report of Activities for Milford, Orono, Stillwater, West Enfield and
Medway Projects are filed annually by March 30%.

2 Annual Upstream Eel Fishway Operation, Monitoring, and Maintenance Report for Milford, Orono, Stillwater and
West Enfield are filed with the Commission and the MDEP annually by March 315,
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Table 1 - Diadromous Fish Studies Conducted by Black Bear
at the Stillwater, Orono and Milford Projects
Species Stillwater | Stillwater Orono Orono Milford Milford
Upstream Downstream Upstream Downstream Upstream Downstream
Salmon - NA 2014-2018 NA 2014-2018 NA 2014-2018
juvenile
Salmon - 10 yrs 10 yrs 10 yrs
adult NA following smolt | 2014; 2015 | following smolt | 2014; 2015 | following smolt
enhancements enhancements enhancements
Shad - By proxy - By proxy - By proxy -
. . NA 2020 alosine NA 2020 alosine NA 2020 alosine
juvenile
study study study
SaILauo:t' NA 2017; 2018 -- 2017; 2018 2022 2017; 2018
Herring - NA 2020 NA 2020 NA 2020, 2021
juvenile (sensor fish)
Herring - . 2015; 2019;
adult NA 2018 2015; 2021 2018 2021 2018
Eel - adult NA 2016; 2021 NA 2016; 2021 NA 2016; 2021
reanalysis reanalysis reanalysis
Eel - 2014; 2016; 2014; 2016; 2008 —
juvenile | 2017; 2022 NA 2022 NA 2018 NA

In addition, the licensees have conducted several years of qualitative fish passage evaluation and
continued collaboration with the Maine Department of Marine Resources (MDMR) to collect upstream
fish lift tallies of migratory fish at the Milford and Orono Projects in 2023 (see Table 2), including the
trucking of river herring (collectively, alewife and blueback herring) upriver from Orono.

Table 2 - Annual counts of American shad and river herring at the Milford and Orono Project
fish lifts in the lower Penobscot River, Maine

Milford Orono

American River American River
shad Herring shad Herring

2014 812 187,429 0 2,075
2015 1,806 589,503 1 19,016
2016 7,862 1,259,384 6 78,700
2017 3,868 1,256,061 0 90,483
2018 3,958 2,174,745 6 93,939
2019 2,522 1,987,681 9 163,126
2020 11,276 1,952,537 2 111,518
2021 11,581 1,731,496 2 201,565
2022 7,582 2,852,037 2 230,738
2023 4,154 5,490,195 2 232,045

TOTAL | 55,421 19,481,068 30 1,223,205
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2023 Evaluations

Upstream passage studies of the Milford fish lift for adult river herring (2019 and 2021) and American
shad (2022) have demonstrated a significant number of failed passage attempts, many of which occur
in the vicinity of the floor diffuser and V-gate as the fish pass through the entrance flume on their way
to the lifting hopper. As a result of discussions with the resource agencies and Penobscot Indian
Nation (PIN) at fish passage study planning meetings held in late 2022, an ad hoc work group
comprised of fish passage engineers from the National Marine Fisheries Service (NMFS), U.S. Fish
and Wildlife Service (USFWS), and biologists from the MDMR, PIN, and Black Bear, was established
to explore options for modifying operational parameters of the Milford fish lift facility to potentially
improve internal fish passage efficiency.

Over the course of several virtual meetings held in early 2023, the ad hoc work group reviewed the
Milford fish lift facility design and agreed that it is constructed and is being operated according to
fishway engineering guidelines (USFWS 2019) and as intended. While the 180° turn in the fish lift
entrance flume was an undesirable, but necessary, design feature, there is no evidence from the
passage studies that the turn in the entrance flume is affecting fish passage at Milford. The work
group considered laboratory and case studies focused on a variety of topics, including fish passage
operations and reported passage results from other facilities with similar species, and they reviewed
literature and best available science related to fish swimming abilities (burst, sustained, and long-
term time periods). The group was not able to identify any other fish lifts with significantly or
consistently higher passage results for alosine species of fish than what has been observed at Milford
to date, including those with straight entrance flumes.

Based on the results of the fish passage studies conducted at Milford for river herring and shad, and
considering the extensive review and discussions, the work group came to consensus that using
underwater cameras to qualitatively evaluate swimming behavior and responses of fish in the
entrance flume of the Milford fish lift to various operating conditions (with a focus on injection of the
supplemental auxiliary attraction flow upstream of the hopper and through the floor diffuser), including
conditions outside of the recommended fishway operating guidelines, may provide valuable insight
as to potential permanent changes in operating parameters of the lift to improve the overall
effectiveness of the facility.

As described in the study plan submitted to the Commission on March 8, 2023, an array of underwater
cameras were installed in the entrance flume of the fish lift to monitor fish behavior in response to
various attraction water, V-gate, and entrance gate settings. Real-time observations were made for
each scenario, as well as reviews of recorded video. Based on observations from the 2023 study,
Black Bear is recommending increases in the (1) maximum range of hopper flow to a velocity of 2.5
ft/s, (2) the maximum range of flow and head differential at the entrance to 7 ft/s and 1.25 ft.,
respectively, and (3) the width of the V-gate from 14.4 inches to 19.2 inches (i.e., changing the PLC
setting for the V-gate from 6.0 to 8.0).

The increased hopper velocity will provide for more attraction water flow injected upstream of the
hopper, thus reducing the impact of flow emitted through the floor diffuser. The increased flow velocity
at the entrance of the lift (from a range of 4-6 ft/s up to 5-7 ft/s), together with an increase in head
differential at the entrance (from a range of 0.5-1.0 ft up to 0.75-1.25 ft.), were also found to improve
fish passage conditions. And finally, Black Bear intends to change the V-gate setting from 6.0 to 8.0
(from 14.4 to 19.2 inches) based upon the 2023 observations. However, Black Bear will defer to
resource agency professional judgement if a different V-gate setting is preferred.
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Please find attached a report covering the underwater video study conducted at the Milford Project
in 2023. A draft of the report was distributed for agency and tribal review on November 14, 2023. A
consultation meeting was then held virtually on December 13, 2023 with the resource agencies and
PIN to present and review the study results and to answer questions. Responses to questions and
comments received during the December 13" meeting are provided in Appendix B of the attached
report, while correspondences associated with the agency reviews of the report and Black Bear’s
responses are respectively provided in Appendices C and D. Finally, a copy of the PowerPoint slides
prepared and presented by FishTec, Inc at the December 13" meeting are attached in Appendix E
of the report. Where appropriate, the report has been revised based on the comments received.

Please feel free to contact me by e-mail at Kevin.Bernier@brookfieldrenewable.com or by phone at
(207) 951-5006 if you have any questions or comments.

Sincerely,

Reven Berncen

Kevin Bernier

Senior Compliance Specialist

Attachment:

cc: S. Ledwin, M. Simpson, C. Clark, J. Valliere, L. Hammer; MDMR
D. McCaw, C. Loring, Jr.; PIN
H. Peterson, L. Rawlings; BIA
B. Sojkowski, J. Rosset, A. Cross; USFWS
J. Murphy, D. Dow; NMFS
J. Perry, K. Dunham, K. Gallant; MDIFW
L. Paye; MDEP
S. Michaud, D. Bates, B. Brochu, C. Goodhart, R. Dill, R. Dorman, L. Macomber,
D. Heidrich, S. Hill, R. Smith; Black Bear
M. Sears, FishTec, LLC

Black Bear Files:
Black Bear/Licensing & Compliance/Milford 2534/01 Brookfield Corres
Black Bear/Licensing & Compliance/Orono 2710/01 Brookfield Corres
Black Bear/Licensing & Compliance/Stillwater 2712/01 Brookfield Corres
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2023 Upstream Fish Passage Monitoring Study Report:

Video monitoring of the entrance flume of the Milford fish lift.
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1.0 Introduction

Black Bear Hydro Partners, LLC (Black Bear or BBHP), an affiliate of Brookfield Renewable U.S.
(Brookfield), is the licensee for the Milford Project (FERC No. 2534), which is located on the
Penobscot River in Penobscot County, Maine, approximately 60 river kilometers upstream from
Verona Island in Penobscot Bay. The Penobscot River provides habitat for several species of
migratory (diadromous) fish, including Atlantic salmon, alosines (i.e., blueback herring, alewives,
and American shad), sea lamprey and American eels.

Pursuant to the amended license for the Milford Project and a 2004 settlement agreement between
the licensee, state and federal agencies, Penobscot Indian Nation (PIN), and other stakeholders, the
licensee developed a comprehensive upstream and downstream fish passage program to facilitate
the passage of diadromous fish species on the Penobscot River. Since installation the Milford Dam
fish lift facility has passed upstream nearly 9,300 Atlantic salmon, an estimated 19.5 million river
herring, and over 55,000 adult American shad.

By order dated April 18, 2005, FERC amended Article 409 of the Milford Project license to require
the licensee to develop study plans to monitor the effectiveness of the fish passage facilities.
Subsequently the licensee has conducted qualitative and quantitative upstream passage efficiency
studies for diadromous fish present at the facility since 2014. As explained in further detail in the
sections below, this study is a follow-up on previous studies and was designed to better understand
and improve upstream passage efficiency at the Milford Dam fish lift.

1.1.1 Background

Black Bear conducted radio telemetry studies in 2019 and 2021 to evaluate upstream passage
effectiveness at Milford for adult river herring (alewife and blue back herring, combined), and for
adult American shad in 2022 (NAI 2020, NAI 2022, NAI 2023). These studies indicated that the
overall passage efficiency, efficiency at the entrance of the fish lift, and internal passage efficiency
were all higher for river herring than for shad (Table 1).

Table 1. Milford Fish Lift Passage Efficiencies and 95% CI Observed during Telemetry
Studies.
River Herring River Herring Shad
Passage Efficiency 2019 2021 2022
Nearfield 94.5 (88.2-97.5) |- 84.4 (73.4-91.4)
Entrance 92.2)85.1-96.0)  |96.0(89.9-98.5)  |71.6 (58.5-81.9)
Internal 74.7 (66.3-83.0) 89.9 (83.1-95.6) 51.1(34.9-66.6)
Overall 65.1 (56.9-73.8) 86.1(79.0-92.8) 30.9 (20.5-43.0)




For the 2021 river herring and 2022 shad passage studies, a fine-scale detection telemetry array?

was installed in the entrance flume of the fish lift, which allowed for the collection of highly
accurate timing information needed to evaluate detections at the various antenna locations.

A significant number of failed passage attempts were observed for both species, the majority of
which occurred in the vicinity of the floor diffuser and at the V-gate. Totals of 63 and 80
unsuccessful passage attempts to move through the entrance flume of the Milford fish lift were
recorded for river herring and American shad, respectively, during the two study years. Figure 1
provides a comparison of the percentage of unsuccessful upstream passage attempts that did not
reach the next upstream monitoring station. The percentages reported at each station are based on
the number of successful passage attempts recorded at the adjacent downstream station (e.g., the
3% failure rate at the third detection station for American shad is based on the successful detection
of 77 of the 79 passage attempts which were recorded at the second detection station).

When compared between species, a similar pattern is observed with 25% to 57% (river herring and
shad, respectively) of the failed passage attempts occurring in the area of the floor diffuser. It is
recommended that as much supplemental flow as possible from the auxiliary water system (AWS)
be injected upstream of lifting hoppers, as flow provided via diffusers in the entrance flume
downstream of lifting hoppers can create confusing currents (Larinier and Travade 2002; USFWS
2019). Other important fish passage criteria, such as velocity of flow through the hopper and the
swimming abilities of the fish species to be passed, must be taken into consideration. In order to
meet recommended fish passage guidelines (USFWS 2019), the AWS flow for the Milford fish lift has
been injected at a rate of approximately 40% of the flow upstream of the hopper and 60% of the
flow through the floor diffuser located downstream of the hopper. This reduces the likelihood of
exceeding the flow velocity criteria of 1.5 ft/s through the hopper established in the USFWS 2019
primarily for blueback herring.

Based upon the observations of the adult river herring passage studies conducted in 2019 and 2021
and the adult shad study conducted in 2022, the highest fallback rate for alosine species when
moving between two adjacent monitoring stations occurred from the V-gate to the hopper blocking
screens (i.e., 69% of the failed river herring attempts and 95% of the failed shad passage attempts
occurred in this area of the entrance flume). However, it should be noted that there is a gap in
telemetry coverage for the area between the upstream side of the V-gate and roughly the middle of
the hopper, so there is uncertainty as to the specific point in this area at which the fish are falling
back (i.e., at the V-gate or immediately upstream of the V-gate).

A number of factors could be contributing to the fall back behavior by alosines in the entrance
flume, including; (1) high density of fish in the entrance flume in the vicinity of the V-gate or V-gate
opening; (2) the mechanical operation of the V-gate as it opens or closes during a lifting cycle;

1 A Hermes Coordinator, which utilizes a GPS signal to synchronize the internal clocks within a series of Sigma Eight Orion receivers to allow for
the collection of the highly accurate timing information needed to evaluate detections at the various antenna locations.
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and/or (3) the mechanical operation of the lifting hopper (the frequency of lifts ranges from a lift
every 10 minutes to every 25 minutes in the spring, depending on fish density).

It is also possible that adult alosines in the Milford entrance flume may merely be responding to the
behavior of other fish in the flume (i.e., following other fish that are backing downstream). Or that
the presence of predatory species of fish (e.g., black bass or striped bass) within the entrance flume
could be at times influencing adult alewives or shad, as well.

There was consensus to establish an ad hoc work group to further evaluate potential causes for
unsuccessful upstream passage, and if there are any operational adjustments, optimized settings, or
other modifications that may improve the internal passage efficiency in the lower flume of the
Milford fish lift facility.

PLAN Tl f PLAN
T o / Ve

N = ‘ v

River herring . American shad

Note: Percentages are based on the number of unsuccessful passage attempts confirmed at the adjacent downstream station (NAI 2023).

Figure 1: Species Comparison of Upstream Passage Attempts at the Milford Fish Lift.

1.1.2 Milford Fish Lift Working Group

An ad hoc work group (work group) comprised of fish passage engineers from the National Marine
Fisheries Service (NMFS), U.S. Fish and Wildlife Service (USFWS), and biologists from the Maine
Department of Marine Resources (MDMR), PIN, and BBHP, was established in December 2022 to
explore options for modifying operational parameters of the Milford fish lift facility to potentially
improve internal fish passage efficiency. This group met virtually four times between December 22,
2022, and January 26, 2023, as well as corresponded on a regular basis via e-mail and met one-on-
one, as needed.



The work group reviewed the Milford fish lift facility design and agreed that it is constructed and is
being operated as intended and according to fishway engineering guidelines (USFWS 2019). While
the 180° turn in the fish lift entrance flume was an undesirable but necessary design feature due to
limitations of space, there is no evidence from the past passage studies that the turn is affecting fish
passage at Milford.

The work group reviewed laboratory and case studies focused on a variety of topics, including fish
passage operational parameters and reported passage results from other facilities with similar
species, and reviewed literature and best available science related to fish swimming abilities (burst,
sustained, and long-term time periods). The work group was not able to identify any other fish lifts
with significantly or consistently higher passage results for alosine species of fish than what has
been observed at Milford to date, including those with straight entrance flumes.

The work group came to consensus that using underwater cameras to qualitatively evaluate
swimming behavior and responses of fish in the entrance flume of the fish lift to various operating
conditions, including conditions outside of the recommended fishway operating guidelines, may
provide valuable insight as to potential permanent changes in operating parameters of the lift to
improve the overall effectiveness of the facility.

BBHP distributed a draft a study plan developed by the work group for agency review on February
7, 2023. Several meetings were held to finalize the study plan, and the study commenced in April of
2023. Appendix A includes the study plan and work group correspondence before and throughout
the study.

1.1.3 Milford Dam Fish Lift Description

Upstream fish passage at Milford Dam is provided via a single entrance fish lift located immediately
downstream from the powerhouse on the east side of the tailrace. A target of 190-210 cubic feet
per second (cfs) is provided at the entrance of the fish lift through a combination of conveyance
flow from the upper flume and the auxiliary water supply system, which adds supplemental flow in
two areas: 1) upstream of the hopper, and 2) downstream of the hopper via a floor diffuser. The
hopper can be operated manually or automatically (normal operating condition) using a
programmable logic controller (PLC). The entrance consists of a manually adjusted “overshot”
attraction flow gate (also referred to as the “flap gate”), an adjustable V-gate, and a
blocking/diffusion screen upstream of the lifting hopper. The entrance flume is 10-feet-wide with a
180 degree turn leading to a 12-ft-wide by 17-ft-long, 4,600 gallon lifting hopper. The lifting hopper
rises using a mechanical hoist approximately 20 feet, and then it discharges into a 10-foot-wide by
300-foot-long exit flume, which passes through the east end of the powerhouse to the headpond
upstream of the outer trashracks. The operational parameters for the Milford fish lift align with
USFWS and NMFS engineering guidelines for fish lifts that pass diadromous fish, taking into
consideration the presence of alewife and blueback herring (river herring), including:
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e 4.0-6.0ft/s flow velocity at the entrance while maintaining a differential of 0.5 - 1.0 ft
e 1.5-4.0ft/s entrance flume flow velocity

e 1.0-1.5ft/s hopper flow velocity

e 1.0-1.5ft/s exit flume flow velocity

e 14.4-inch-wide V-gate setting (determined previously in consultation with the agencies)

2.0 Study Objectives

In the study plan, the work group proposed that the following fish lift parameters will be the initial
focus of the 2023 evaluations:

1. AWS flow distribution (hopper vs. floor diffuser)

a.

The majority of the AWS flow will be injected upstream of the hopper to
reduce/eliminate undesirable flow characteristics in the area of the floor diffuser
that may be confusing fish.

The group will attempt to evaluate fish behavior across a range of AWS scenarios,
starting with the baseline scenario (40% hopper / 60% floor diffuser).

The velocity of flow through the hopper will be calculated for each scenario and
recorded.

2. Velocity at the Entrance

a.

The range of acceptable velocity of flow at the fishway entrance will be increased to
5.0 — 7.0 ft/s (vs. recommended 4.0-6.0 ft/s for river herring) in an attempt to
improve the fish lift’s entrance efficiency.

A minimum water depth of 3.0 ft over the flap gate will be targeted for all scenarios
tested.

Additionally, the work group agreed that other secondary parameters/conditions may also be
assessed during the 2023 fish passage season including, but not limited to:

a.
b.
C.

Unit 6 being turned down or off
V-gate setting
Lift frequency



3.0 Methodology

Run timing data for river herring and shad since 2014 were used to determine the timing for this
study (Table 2). The following outlines the general underwater video monitoring strategy/schedule
agreed upon by working groups members in the study plan:

1. April 15% (or when river conditions allow) — the fish lift will be put into operation for the
season.
a. Operating parameters — start with baseline (status quo)
b. Conduct initial ocular assessment for a range of AWS and entrance flow settings

2. By May 1 (prior to fish arrival) - cameras installed/wired/tested
a. Conduct range of AWS and entrance flow assessments via the cameras

3. First week of river herring passage season

a. Conduct video assessments of fish behavior across the range of AWS and entrance
flow scenarios.

b. Effort = the amount of time spent observing per day/week is as long as is needed to
understand what is going on

c. Report back to the work group for discussion and consensus on approach going
forward

d. Adapt approach (and potential fish lift settings) and conduct more video monitoring
and assessments

e. Second week of river herring passage season

i. Implement work group suggestions/ make observations / report back/ adapt

4. Continue monitoring/assessments through the peak river herring and shad upstream
passage periods.

Table 2. Median Run Dates for River Herring and Shad at Milford since 2014.
Median Run Date

Year River Herring Shad Comments
2014 27-May 16-Jun|AWS - No bulkheads
2015 27-May 18-Jun|AWS - No bulkheads
2016 27-May 15-Jun|AWS - Bulkheads in place, but not effective
2017 23-May 18-Jun|AWS - Bulkheads in place and effective
2018 24-May 15-Jun
2019 1-Jun 20-Jun
2020 28-May 5-Jun
2021 21-May 1-Jun|Very early spring - fish lift operating April 15
2022 21-May 5-Jun|Another early spring - fish lift operating April 15
2023 29-May 22-Jun|High water throughout passage season




A total of six Barlus-IP68 Underwater IP Cameras (Model: TSMP-1-1) with a 2.8mm lens, a 100°
horizontal field of view and an image resolution of 5-megapixels were used for this study. The
cameras were connected to the IP68 CCTV Underwater Security System Network Video Recorder
(NVR) via power over ethernet (POE) cables.

The cameras were installed during the first several weeks of April, and initial testing was conducted
on April 13t and April 20%", before the fish lift was operational on April 24™. Further testing and
camera adjustments were conducted April 27" and April 28™, during the beginning of the river
herring run. Testing included visual inspection of the live video feed to verify that an adequate
portion of the water column was within view horizontally and vertically, as well an assessment of
the viewing distance from the camera location. The cameras were mounted to aluminum poles with
custom made brackets, and the poles were mounted to the guardrails in a manner to allow for
camera adjustments to be made as tailwater elevations changed.

Cameras were installed at the following locations to observe fish behavior as they entered and
passed through the lower flume, through the V-Gate and into the hopper.

Camera 1 — located outside of the lower flume entrance, aimed slightly upstream.
Camera 2 — located inside of the lower flume entrance, aimed slightly downstream.
Camera 3 — located near the floor diffuser, aimed downstream.

Camera 4 — located upstream of the floor diffuser, aimed across the flume.

Camera 5 — located downstream of the V-gate, aimed slightly downstream.

o v kA wWwN PR

Camera 6 — located downstream of the V-Gate, aimed upstream.

Figure 2 below shows these camera locations and orientations within the lower flume, with the
floor diffuser location depicted by the green-dashed area. Figure 3 through Figure 6 show
photographs of all camera locations. All six cameras were connected to a central temporary video
viewing station established on the walkway of the lower flume, which allowed for the viewing of
live video feed from all six cameras simultaneously (Figure 7). The viewing station (Figure 8) was
protected from weather and housed a large monitor, the NVR, and an external hard drive that
backed up the video data recorded onto the NVR during observations throughout the study.



Figure 2. Camera Locations and Orientation in the Milford Fish Lift Lower Flume.

Figure 3. Camera Location 1: Outside of the entrance looking across the flap gate.
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Figure 4. Camera Location 2: Inside of the lower flume entrance looking downstream to
the flap gate.

X

Figure 5. Camera Locations 3 and 4: Looking across the floor diffuser.
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Figure 6. Camera Locations 5 and 6: looking across and upstream at the V-Gate entrance
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Figure 7. View of the Live Feed Monitor in the Temporary Viewing Station
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Observation efforts began once the first river herring began to show up in early May. This included
ten total days spent observing anadromous fish between May 4t and June 15 over twenty-six flow

Figure 8. View of the Temporary Viewing Station Located at the Lower Flume.

combinations. Table 3 details the flow settings tested on each day.

Table 3. Lower Flume Flow Settings Testing during Study Period.

Date Scenario (Hopper Flow%/Floor Diffuser%)
4-May 90/10 70/30 45/55

9-May 100/0 52/48

10-May 100/0 40/60

12-May 40/60 80/20 70/30 100/0

17-May 75/25 50/50 25/75

18-May 75/25 80/20 50/50

24-May 80/20 60/40
2-Jun 80/20 25/75 80/20

14-Jun 80/20 20/80

15-Jun 20/80 75/25

Observations were conducted by viewing the live video feed for a minimum of 15 minutes from all
six cameras simultaneously for each AWS setting. Viewing time was extended if needed to make a
reasonable observation when not possible within 15 minutes. The viewing times ranged from 15
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minutes to over an hour long. Fish appeared to resume upstream movements into and through the
entrance flume very soon after the AWS flow setting adjustments were initiated. Observations for
each scenario began when fish appeared to have resumed normal behavior (generally within 5-10
minutes following a change in AWS setting (i.e., following at least one lift cycle)), and the duration
for each observation was 15 minutes at minimum, but longer in most cases. For example, on May
4% each of the three AWS flow scenarios were observed for a minimum of 15-minutes each. An
observation data sheet was completed for each AWS flow scenario, as well as a daily fishway
inspection form to confirm that desired water flows and velocities were being attained.

Observations included a general assessment of visibility for each camera, as well as an
assessment(s) of swimming characteristics at each monitoring site, including swimming direction,
location in the water column, as well as a general assessment of fish behavior. Important notes and
general observations were also recorded on the data sheets for each observation. The study
concluded after the shad and river herring run slowed to the point where meaningful observations
of fish behavior were no longer possible.

Observations were binned into one of three AWS flow settings: 1) high hopper flow setting (70% or
greater of the overall flow through the hopper); 2) even flow settings (40-60% hopper flow, the
traditional operational flow); and 3) low hopper flow (less than 40% of the overall flow through the
hopper). Completed datasheets and fishway inspection forms are provided in Appendix B.

4.0 Results

4.1 Environmental Conditions

River flow during the 2023 fish passage season was normal to slightly below average during much of
May, however the flow during most of June was above average. Figure 9 shows the total river flows
between April 15 and July 15, 2023 (orange line) compared to the historical median flow (past 120
years; grey lines) from the West Enfield USGS gage (USGS Gage No. 01034500). Figure 10 show the
total flow, spill, and station flows at the Milford Dam between April 15 and July 15, 2023. River
temperature fluctuated with river flows through the study period, dipping significantly in early June
with the increased river flow (Figure 11).
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Figure 9. Total Penobscot River Flows between April 15 and July 15, 2023 (orange line)
and Historical Median Flow (grey lines) from the West Enfield USGS Gage
(USGS Gage No. 01034500).
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Figure 10.

Milford Dam Total Flow, Spill, and Station Flow from April 15 to July 15, 2023.
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Figure 11. Discrete Daily Water Temperature (°C) Data from April 15 to July 15, 2023.

4.2  Video Monitoring Observations

Observations of fish movements were conducted on ten days between May 4™ and June 15 for
twenty-six flow settings. Completed datasheets are provided in Appendix B. Table 4 below displays
the primary data from each observation, grouped by flow settings: 1) high hopper flow setting (70%
or greater hopper flow; 2) even flow settings (40-60% hopper flow); and 3) low hopper flow settings
(less than 40% of total flow through the hopper). Poor visibility was a chronic issue regardless of
environmental conditions and limited the ability to make observations consistently.

4.2.1 High Hopper Flow Setting Observations

Fifteen of the twenty-six observations were conducted under high hopper flow conditions (>70%
total fish lift flow through the hopper). The velocity of flow through the hopper under these
conditions was generally between 1.5 to 2.4 ft/s, with a notable exception occurring on May 4th
when the tailwater elevation was extremely high due to significant high river flow. The range of
entrance velocity ranged from 4.10 to 7.10 ft/s across the high flow scenarios. Entrance drop
ranged from 0.5 — 1.32 ft.

Fish appeared to navigate through the entrance flume quickly and orderly, especially around 75-
80% hopper flow conditions. Visibility was best at all camera locations during high hopper flow
observations, except for poor visibility at the V-gate during the 100% hopper flow setting due to
increased entrained air extending through and well downstream of the V-gate. Higher numbers of
river herring and Atlantic salmon were captured in the hopper during the higher hopper flow AWS
settings, as determined by the observer during visual observations of hopper dumps into the upper
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flume following the observation of AWS flow scenario adjustments. Figure 12 shows the dominant
fish behaviors that were observed in the entrance flume during the high hopper flow settings.

Figure 12. Dominant Fish Behaviors Observed in Lower Flume during High Hopper Flows.

At the higher hopper flow settings, river herring continued past the floor diffuser without notable
difficulty. After passing over the floor diffuser, the upstream progress of river herring slowed at
times as they approached the V-gate, with fish occasionally congregating just downstream of the V-
gate for a short period of time before the group decided to continue to pass through the V-gate and
into the hopper. Once this occurred, the majority of the river herring would then proceed into the
hopper quickly and orderly. This was also verified through comparing video clips of the hopper
dumping fish into the upper flume to the numbers of river herring observed during the high hopper
flow video observations.

River herring were observed passing through the V-gate in the lower to middle portion of the water
column during the high hopper flow observations, and tended to pass quickly through the V-gate as
it was closing. Once the V-gate was closed, river herring that didn’t make it into the hopper were
observed holding immediately downstream of the V-gate and over the floor diffuser, while others
were observed passing back downstream and out of the entrance flume. Most of those fish
appeared to remain in the vicinity of the V-gate throughout a lifting cycle.

High densities of river herring in the entrance flume made it difficult to assess the passage behavior
of other species present (salmon and shad). When river herring were less dense, salmon tended to
swim upstream in an ordinally manner, often two or more traveling closely together. Salmon
appeared at times to hesitate downstream of the V-gate before eventually swimming through it and
into the hopper. This was also generally observed for shad; however, there were so few shad
present during observations that any definitive observations of their behavior could not be made.
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Only on a few occasions were striped bass observed, and only on the entrance cameras. There
were no observations of predation or attempted predation on river herring or other fish during
these observations.

4.2.2 Even Flow Setting Observations

The even flow observations, generally representing the “traditional operating conditions” of hopper
flows ranging from 40 to 60% of the total flow, were assessed during 7 out of the 26 observations.

The velocity of flow through the hopper under these conditions was between 1.3 to 1.55 ft/s, while
the entrance velocity ranged from 4.90 to 5.7 ft/s, and the entrance drop ranged from 0.57 — 1.8 ft.

Visibility during the even flow scenarios was generally poor, likely due to increased upwelling and
entrained air from the floor diffuser, with water color and turbidity also contributing factors as well.
River herring were observed passing through the V-gate and into the hopper lower in the water
column in comparison to the to the higher hopper flow observations. River herring swimming
behavior was difficult to assess, but overall seemed slightly more chaotic in the area of the floor
diffuser. Figure 13 shows the dominant fish behaviors that were observed in the even flow settings
in the lower flume during the study.

(>
= \

Figure 13. Dominant Fish Behaviors Observed in the Lower Flume during Even Flow
Settings.

In general, it appeared that less fish may have been present within the lower flume during the even
hopper flow settings when compared to observations during the higher hopper flow settings;
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however, as noted previously, flow from the floor diffuser and visibility downstream of the V-gate
were generally poor under these flow scenarios.

4.2.3 Lower Hopper Flow Setting Observations

Four observations were conducted when the hopper flow was less than 40% of the total attraction
flow. The velocity of flow through the hopper ranged from 0.5 to 0.7 ft/s, and at the entrance
ranged from 5.0 to 5.5 ft/s. The entrance drop ranged from 0.56 — 1.16 ft.

Under these low hopper flow scenarios visibility was again poor due to turbulence and entrained
air/bubbles from the floor diffuser. River herring swimming behavior was characterized as
chaotic/unorganized as they moved up through the entrance flume and over the floor diffuser. In
the low hopper flow scenario, river herring tended to be lower in the water column when passing
through the V-gate. Figure 14 shows the dominant fish behaviors that were observed in the even
flow settings in the lower flume during the study.

Figure 14. Dominant Fish Behaviors Observed in the Entrance Flume during Low Hopper
Flow Settings.

The dominant behaviors observed during the low hopper flow settings suggest that the upward
currents along with increased entrained air/bubbles created by the high floor diffuser flow settings
could be having a negative impact (chaotic swimming behavior) on fish passing through the
entrance flume. In addition, the dominant swimming behaviors noted during lower hopper flow
setting observations in the vicinity of the V-gate were “slow” and “chaotic”, compared to the
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dominant behavior of “slow” and “orderly” at this location during the higher hopper flow setting
observations.

Video footage from the hopper surveillance camera suggests that overall, more fish were passing
upstream under high hopper flow conditions. This was especially true for numbers of salmon and
shad in the hooper fish dump video clips observed from mid-June.

4.2.4 V-Gate Setting Observations

Based upon guidance from the resource agencies and best profession judgement, the Milford fish
lift V-gate has generally been set at a width of 14.4 inches since the lift went into operation in
20142, During the 2022 upstream shad passage study, shad passage efficiency was not observed to
be significantly different under the two V-gate scenarios of 6.0 (14.4 inches) and 10 (24.4 inches).
The work group did agree that some further investigation of V-gate width would be warranted
during the 2023 video monitoring evaluation. While the majority of the 2023 observations were
conducted at the traditional V-gate setting of 6.0 (14.4 inches), a number of other V-gate settings
were evaluated ranging from a low setting of 3.0 to a high setting of 10.0 (7.2 to 24.4 inches).

At a V-gate setting higher than 6.0 fish appeared to enter the hopper more freely, especially
salmon, when compared to the lower setting (4.0 — 6.0). In particular, salmon were observed
passing the floor diffuser cameras and the V-gate cameras into the hopper rather quickly (within a
few minutes) and uniformly at the wider V-gate settings. Based on limited observations, it appeared
that fish held within the hopper and lifted more successfully at settings ranging from 6.0-9.0. In
comparison, fish appeared to leave the hopper more frequently when the V-gate was opened wider
than 9.0. More river herring, salmon, and shad were also captured in the hopper during the wider
V-gate setting trials compared to the lower V-gate setting, which was confirmed in observing
hopper dump video files during these trials.

2 The width of the V-gate is determined by multiplying the V-gate setting observed on the Programmable Logic
Controller by a correction factor of 2.4 inches. Therefore, the normal V-gate setting of 6.0 x 2.4 inches = 14.4
inches).
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Table 4.

Summarized Observation Data Grouped by Hopper Flows.

AWS Fl i River Fl w H FD fl Lift Freq| H E E Behavior
Date S c?w Scenario iver Flow Weather ate°r Time opper ow |\, Gate ift .req opper |Entrance n.trance Species obs. Notes
Scenario | (%Hopper/%FD) (cfs) Temp (°C) flow (cfs)| (cfs) (min) | vel. (fps) | vel. (fps) | diff. (ft) Entrance FD V-Gate
4-May High 70/30 27,187 |overcast/light rain 8.8 10:00 136 54 6.0 15 1.3 3.50 0.57 few RIV NA NA NA too few fish for observations
4-May Even 45/55 27,187 |overcast/light rain 8.8 9:30 85 102 6.0 15 0.8 3.50 0.57 few RIV NA NA NA low fish numbers and low vishility due to high flows
Higher H fl ted better visibility; low fish b dl isbility due to high fl
4-May|  High 90/10 27,187 |overcast/lightrain| 8.8 1245 | 170 19 6.0 15 15 | 350 | 057 [MfewRIV NA NA NA 'gher Hopper flow created better visToflity; low tish numbers and low vishillty due o figh Tlows
RIV ingintoH inl third of wat | f i t, holding RIV back
9-May|  Even 52/48 13,098 sunny 126 1030 | 108 98 6.0 15 13 | 570 | 100 [@RvV RL,US, O, F Poor vis RL, US, 0, M passing Into Hopper in fower thir€ of water column, e are maving out, holding RV bac
down once hopper lifts.
RIV passing in middle of water col higher than last test and swimming faster thought the V
9-May|  High 100/0 13,098 sunny 126 12:00 | 148 0 6.0 15 1.8 | 490 | 090 [MR,ATS RL/M, O Poor vis us Gat:ass'ng Ih Middle of water colimn, higher than fast test and swimming taster thought the
RIV ing th hVGatein | t | RIV rushed to closing V Gat dth
10-May|  High 100/0 11,540 sunny 125 9:00 | 152 0 6.0 15 195 | 490 | 063 [HR\V US, RL, O us, s us, 0, F moving through v taate In lower water colimn, RIV rushed o closing ¥aate and then
dropped and held near or below FD during lift,
10-May Even 40/60 11,541 sunny 12.5 12:30 83 123 6.0 15 1.1 5.50 0.95 RIV Poor vis,RL, O, S US,RL, M, C US,M, O, F Cameras adjusted bc of buddles at FD
12-May Even 40/60 9,062 partly cloudy 14.5 7:00 80 118 6.0 15 1.1 5.00 0.80 RIV, SLP Poor vis, US, F, O, RL US,RL, M, O, F good vis, US, M, O, F [RIV more toward lower water column when passing V Gate
isability th h RIV i ly th hi fl into h I
12-May|  High 80/20 9,062 partly cloudy 145 1035 | 152 40 6.0 7 21 | 540 | o050 [WRIV,ATS,SLP |US,RLF,0 US, RR, M, O Us,M, s, 0 f:\;i:;::r:l y throughout, RIV moving orderly through lower flume and into hopper, as well as
more bubbles than higher FD flow settings. Similar behavior as 80/20, RIV hold near FD and stack
12-May High 70/30 9,062 partly cloudy 14.5 12:40 160 56 6.0 7 2.4 5.65 0.70 RIV, SLP US,RL, O, M US,RR, 0, S Us,M,0,S up and then head into hopper in pulses and more toward lower water column when entering
hopper. RIV not falling out of lower flume between cycles
12-May High 100/0 9,062 partly cloudy 14.5 13:45 152 0 6.0 7 1.9 4.10 0.50 RIV, ATS, SLP |US,RL, F,0 US, ED, S, C Us, F,0 Lower flume seemed to fill with more RIV once FD flow was shut down
RIV numbers picked up around 9:45, RIV generally move US quick and hold US of FD, then enter
17-May|  High 75/25 6,478 partly cloudy 13.1 8:00 133 44 6.0 30 2.1 6.00 1.00 RIV, ATS, SLP  |US,RL, F, 0 Us,M,S,C,0 US, ED, S, 0 hopper quickly after a few leaders enter first. Lower tailwater than last week, cameras lowered.
— 5 - - -
17-May|  Even 50/50 6,478 light rain 13.1 10:50 | 87 88 6.0 15 13 | 560 | 110 [MRIV,ATS  |US,RLF,0 Us, M, S, 0 Us, M, 5,0 Similar to the 75/25 but RIV lower in water column, less RIV moved into flume when it became
overcast
17-May|  Low 25/75 6,478 light rain 13.1 1344 | 37 137 6.0 15 0.6 550 | 1.08 [RIv,ATS US,RL, F, C Poor vis, US, F US, M, ED, S, C RIVmoved slower near Vgate and lower in water column, schools hold and build up more
noticable below Vgate before moving into hopper
18-May High 75/25 5,281 sunny 12.5 9:00 133 45 6.0 15 2.1 7.10 1.32 RIV, AMS, ATS |US, RL, F, O US,M, F,C Us,M, S, 0 few RIV present, but shad present milling around FD, some entered hopper.
18-May High 80/20 5281 sunny 125 10:20 155 a1 6.0 15 23 5.50 112 RIV, ATS US,RLF,0 US,M.S, C US,M.F, 0 BeFter vis than 75/25, but more bubbles near Vgate. RIV numbers increased after 11:15, schools
build below vgate then move through. ATS as well.
18-May|  Even 50/50 5,281 sunny 125 12:40 | 100 102 6.0 7 155 | 550 | 112 [MRIV,AMS  |poor vis poor vis Us, ED, S, 0 Lots of bubbles at FD and downstream, increase lift freq bc more RIV. RIV milling below v gate
until school builds up and then moves into hopper.
24-May High 80/20 9,770 sunny 15.9 9:36 143 30 6.0 15 1.8 5.50 1.00 All US,RL F,0 US, RL/M, F, C Us,M,S,0 Similar high hopper flow obs for RIV and ATS, only a few shad seen on cameras and in lifts
24-May|  Even 60/40 9,770  |overcast/lightrain|  15.9 1130 | 95 66 6.0 15 13 | 49 | 180 [MAI US, RL,F, 0 US, RL/M,F, C Us,M, s, 0 Few shad seen quickly passing cameras going US and DS before entering hopper. More fish
overall likely bc ToD.
Similar behavior as similar previous settings, More shad present, many in the 9:15 lift, more shad
i than in left, shad entering lift just bef fter RIV schools did. V gate at 10.0
2Jun|  High 80/20 5,451 partly cloudy 213 940 | 143 41 |6.0/10.0/30 15/10 | 22 | 510 | 092 [MAI US, RL,F, 0 US, RL/M,F, C Us,M, s, 0 Seen In cameras than In 1ett, shad entering IITt Just before or after RV schools did. Vgate a
showed RIV, ATS and AMS did not hold as long before moving into hopper, but some fish moved
out of hopper, 3.0 Vgate setting was not passing many fish.
More fish were obs leaving hopper at this setting and v gate at 9.0, so changed back to 6.0, all
2-Jun Low 25/75 5,451 partly cloudy 21.3 10:00 46 134 9.0/6.0 10 0.7 5.00 0.68 All US,RL, F, C poor vis US,M, F,0 fish generally more reluctant to enter hopper at this setting compare to higher hopper flow and
still leaving hopper at 6.0 setting too. Lift at 13:00 verified less fish.
Back to morning test setting and V Gate at 9.0. Less fish due to ToD. At 13:42 several salmon
2-Jun High 80/20 5,451 partly cloudy 21.3 13:05 139 41 9.0 10 2.1 4.90 1.18 All US,RL, F,0 US, RL/M,F, O us, M, S, 0 moved into hooped freely and fast. Fish numbers started to increase and left it at this setting for
the night. Seems wider V gate setting attracts more fish into the hopper.
Low light and high water decreased vis. Unseasonable high water and low temps for past several
ks. Shad and sal dically entering fl dh but Il took 5-10min t
14-Jun|  High 80/20 13,310 light rain 18 938 | 177 40 9.0 15 155 | 510 | 098 [MAI US, RL,F, 0 Us, M, s, C Us,M, s, 0 weeks. Jnad an saimon sporacically entering fume and hopper, bt generatl fook >-Zimin fo
reach hopper. Some salmon seen leaving hopper at 9.0. V Gate changed to 8.0 and appeared to
still attract more fish into hopper and keep fish from leaving the hopper.
L is., not fish t. Few shad tand inh but Il less fish
14-Jun|  Low 20/80 13,310 light rain 18 1030 | 41 138 8.0 15 05 | 500 | os6 [MAl US, RL,F, C Us, M, F, C Us,M, s, C OW VIs., Ot many lish present. rew shad present and seen In hopper, but overall less fis
entering hopper.
15-Jun Low 20/80 12,083 overcast 18.3 7:20 36 132 8.0 30/15 0.5 5.30 1.16 All US,RL, F,C US, M, F,C us, M, S, C Low vis., not many fish present. overall less fish entering hopper.
. Number of salmon entering flume and making it to the hopper increased noticably compared to
15-Jun High 75/25 12,083 overcast 18.3 7:45 128 39 8.0 15 1.6 4.90 0.86 All US,RL/M, F, O us,M,S, C uUs,M,S,0

last setting. Too few shad present to make observations

Legend: FD = Floor Diffuser; RR = River Right; RL = River Left; M = Middle; ED = Evenly Dispersed; US = Upstream; DS= Downstream; F = Fast; S = Slow; C = Chaotic, O = Orderly; RIV -
River herring; ATS = Atlantic salmon; AMS = American shad; SLP = sea lamprey
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5.0 Discussion

River flows were unseasonably high during the second half of the study period. This further
impacted already difficult underwater viewing conditions due to the amount of turbidity. In
addition, the cool river temperatures in June along with the high flow likely contributed to an
inconsistent and low shad run. For example, peak American shad upstream migration is around
18.5°C (USFWS 2023), and it was not until late-June when water temperatures were consistently
around or above 18.5°C (Figure 11 in Section 4 above), which was several weeks following the
normal median run time for shad at the Milford Dam (Table 2 in Section 3 above).

The use of underwater cameras to observe and/or characterize the swimming behavior of
diadromous fish in the entrance flume of the Milford fish lift was demonstrated to have low
applicability given the consistent poor visibility that perpetuated throughout the study under most
testing scenarios (including the normal flows in May), and across a range of environmental
conditions. Water color (stained or tea color) and clarity (turbidity), lighting, entrained air, water
currents, and even the presence of fish in high numbers created difficult viewing conditions.

Despite the difficult viewing conditions, the study objectives were mostly met through this effort in
2023 with a range of AWS flow scenarios tested, as well as a secondary objective of testing several
V-gate settings. Observing fish passage with the closest unit to the fish lift (Unit 6) turned down or
completely off was not tested. The primary species of focus for this evaluation was to be adult
American shad, but due to generally low daily counts of shad in June, likely as a result of high river
flow and cool river temperature, little to no meaningful behavior responses to different flow
settings could be detected.

However, valuable insights were found from observations of river herring and Atlantic salmon,
which could be inferred for American shad as well. Fish did appear to show a positive response to
passing more of the AWS flow through the hopper and less through the floor diffuser than has been
traditionally targeted. With more of the overall flow injected upstream of the hopper and less
through the floor diffuser, there was less upwelling water currents, as well as less entrained
air/bubbles emitted through the floor diffuser. Under these conditions, fish were observed
swimming up through entrance flume (including over the floor diffuser) and through the V-gate and
into the hopper in a more consistent and orderly manner. Water velocity greater than 1.5 ft/s
through the hopper did not appear to negatively impact passage efficiency, nor did targeting a 1.0 ft
drop at the fish lift entrance.

The wider V-gate (8.0 or 19.2-inches) opening appeared to benefit fish passage behavior at the V-
gate, while not sacrificing retention in the hopper. One observation made during a high-volume
river herring day was that as fish density in the hopper increased during a fishing cycle, the fish
moving in toward the end of the cycle appeared to be responding to the behavior of the fish already
in the hopper. As the fish in the hopper moved forwards and backwards as a group, so would the
fish that were waiting just downstream of V-gate. These movements can generally be described as
surging ahead and back, in a wavelike manner. The shorter lift cycles (7-10 minutes) benefit
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passage efficiency during peak river herring periods; however, we are unable to determine how
shad respond to such conditions from this study.

It is important to note that time of day appeared to influence fish activity, as the number of fish
entering the flume increased as each day progressed, generally starting in the late mornings,
regardless of the AWS flow settings. In addition, the intensity of natural light (or shadows) in the
entrance flume may be influencing river herring behavior. River herring appeared to be less chaotic
when the flume was entirely shaded or when it was overcast; however, when it was bright out, river
herring may have been slightly apprehensive to enter shaded areas within the flume.

The results of this study indicate that higher hopper flow (>60%) and lower floor diffuser flow
(<40%) creates improved fish passage conditions for all target species in the entrance flume. In
addition, the study included observations that when combining higher hopper flows with a V-gate
setting of 8.0, 2.5 ft/s velocity through the hopper, and targeting an entrance drop of 1.0 ft, fish
passage conditions may be improved further, especially for attracting higher numbers of Atlantic
salmon into the entrance flume and into the hopper quickly.
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From: Dill, Richard

Sent: Friday, April 28, 2023 3:17 PM

To: 'Donald Dow - NOAA Federal' <donald.dow@noaa.gov>; 'Dan McCaw'
<Dan.McCaw@penobscotnation.org>; '‘Bryan Sojkowski' <Bryan Sojkowski@fws.gov>;

'Simpson, Mitch' <Mitch.Simpson@maine.gov>
Subject: Milford Working Group

Thought I'd provide a quick update...

Fish Lift opened 4/24 due to high spring river flow

Week of April 171" - Mike Sears Richard began installing camera’s and working
with NVR software. No testing of fish lift flows since the lift was not operational
Week of April 24t —

O O O O

Fish lift operational April 24.

A few alewives (less than 20) each day of the week.

Mike and Richard installed 5 camera’s and did some initial flow testing.
Did initial test of 100% flow through the hopper (~209 cfs). Entrained air
extends all the way through the hopper down to the V-gate — not
surprised. Bubbles much reduced though by time flow reaches floor
diffuser area and around 180° turn.

= |'ve attached two videos

e 100% hopper flow - test
e 43% hopper flow — normal

Some issues with bulk head slide gates sticking — not surprised since they
have never been opened that far above the hopper.

Bubbles will have an affect on visibility, but difficult to tell how much with
background frame of reference (no fish to observe). I’'m not surprised...
figured this would be an issue.

Good visibility downstream of V-gate with less entranced air — (see photo
below)

Week of May 1t

o

River flow expected to increase with significant rains forecasted and
increased discharge from West Branch which began today (7,500cfs)


mailto:donald.dow@noaa.gov
mailto:Dan.McCaw@penobscotnation.org
mailto:Bryan_Sojkowski@fws.gov
mailto:Mitch.Simpson@maine.gov

o Depending on tailwater conditions and underwater visibility (suspended
sediment/turbidity likely to be an issue with high flow), plan to continue
testing, camera installations/locations, etc.

5 camera set up

Richard Dill

Compliance Specialist, Fishery Biologist

Brookfield Renewable
44 Davenport Street, Milford, ME 04461
Mobile: 207-951-2438

richard.dill@brookfieldrenewable.com

www.brookfieldrenewable.com
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From: Dill, Richard

Sent: Friday, May 19, 2023 9:17 AM

To: Simpson, Mitch <Mitch.Simpson@maine.gov>; donald.dow
<Donald.Dow@noaa.gov>; Dan McCaw <dan.mccaw@penobscotnation.org>;

Sojkowski, Bryan <bryan_sojkowski@fws.gov>
Subject: RE: Milford Working Group

Another update... Lessons learned thus far (most of which should not be a surprise).

Visibility with underwater camera’s in the lower flume can be quite good or quite
bad depending on a number of variables (location of the camera, turbulence,
bubbles, water clarity, sun light, number of fish).

Alewives are very determined, and on days when they pushing strong I’'m not
sure there is an AWS flow setting that will deter them.

o AWS flow settings tested (Hopper / Floor Diffuser)

= 100% /0 %
= 80%/20%
= 75%/125%
= 60% /40%
= 50% /50%
= 40% /60%
= 25% /1 75%

o Other than being able to see lots of alewives in all the scenarios on at
least some of the cameras, | don’t believe we’ve been able to identify a
discernable pattern. The behaviors do vary some in terms of where they
travel in the lower flume in response to certain flow settings (e.g., right
side / left side, bottom of water column / mid-water column), but numbers
wise | don’t think we’re really having much of an impact.

o The past week has been difficult to compare to the previous weeks tests,
as the cold temps seems to have tempered the fish’s motivation.

The past few weeks have been a good “pre-season” for the upcoming shad run

o We've learned about camera placement, the NVR software, and Mike
Sears legs and shoulders are getting very toned as he has logged many
miles as he has been traveling up and down the fish lift stairways and
opening and closing AWS gates.

When not testing, I've been targeting 75% / 25% AWS flow setting and a 1.0 foot
drop at the entrance.

Richard Dill
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Compliance Specialist, Fishery Biologist
Brookfield Renewable
Mobile: 207-951-2438

From: Dill, Richard <Richard.Dill@brookfieldrenewable.com>

Sent: Tuesday, May 9, 2023 6:32 PM

To: Simpson, Mitch <Mitch.Simpson@maine.gov>; donald.dow
<Donald.Dow@noaa.gov>; Dan McCaw <dan.mccaw@penobscotnation.org>;
Sojkowski, Bryan <bryan_sojkowski@fws.gov>

Subject: Re: Milford Working Group

Left entrance flume

Get Outlook for iOS

From: Dill, Richard <Richard.Dill@brookfieldrenewable.com>

Sent: Tuesday, May 9, 2023 6:30:09 PM

To: Simpson, Mitch <Mitch.Simpson@maine.gov>; donald.dow
<Donald.Dow@noaa.gov>; Dan McCaw <dan.mccaw@penobscotnation.org>;
Sojkowski, Bryan <bryan_sojkowski@fws.gov>

Subject: Re: Milford Working Group

Went to 30 minutes yesterday then to 15 min lifts this morning. | did not see the two
salmon on the Hooper cam footage. They must have left the flume. I'm

Get Outlook for iOS

From: Simpson, Mitch <Mitch.Simpson@maine.gov>

Sent: Tuesday, May 9, 2023 6:05:14 PM

To: Dill, Richard <Richard.Dill@brookfieldrenewable.com>; donald.dow
<Donald.Dow@noaa.gov>; Dan McCaw <dan.mccaw@penobscotnation.org>;
Sojkowski, Bryan <bryan_sojkowski@fws.gov>

Subject: RE: Milford Working Group

Richard,

| forgot to check on the lift cycle today. | know it was at 1 hour lifts, but | know it has
been changed to either 30 min or 15 min? And | don’t know when it was changed?

BTW Jason never got the 2 salmon we saw swim into the entrance. Not sure if they
are in the flume or if they left the fishway??? Are you recording camera footage? If so,
it may be worth reviewing from 12:30 on, to see what they did?
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Mitch

From: Dill, Richard <Richard.Dill@brookfieldrenewable.com>

Sent: Tuesday, May 9, 2023 4:03 PM

To: donald.dow <Donald.Dow@noaa.gov>; Dan McCaw
<dan.mccaw@penobscotnation.org>; Sojkowski, Bryan <bryan_sojkowski@fws.gov>;
Simpson, Mitch <Mitch.Simpson@maine.gov>

Subject: RE: Milford Working Group

EXTERNAL: This email originated from outside of the State of Maine Mail System.
Do not click links or open attachments unless you recognize the sender and
know the content is safe.

Quick update...

Have been running the lift with 100% hopper flow and 0% floor diffuser flow since noon.

Total Flow = 150cfs
Hopper velocity = 1.8 ft/s
Entrance velocity = 4.9 ft/s
Depth over gate = 3.1
Entrance drop = 0.9 ft

Alewife numbers have been great all day. I’'m going to run the lift this way the rest of
today through tomorrow morning.

Richard Dill
Compliance Specialist, Fishery Biologist
Brookfield Renewable

Mobile: 207-951-2438
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From: Dill, Richard

Sent: Tuesday, July 18, 2023 3:50 PM

To: 'Simpson, Mitch' <Mitch.Simpson@maine.gov>; 'donald.dow'
<Donald.Dow@noaa.gov>; 'Dan McCaw' <dan.mccaw@penobscotnation.org>;
'Sojkowski, Bryan' <bryan_sojkowski@fws.gov>

Subject: RE: Milford Working Group

Brief summary of efforts and some observations.

A full draft report will follow late summer/early fall.

Richard Dill

Compliance Specialist, Fishery Biologist
Brookfield Renewable

Mobile: 207-951-2438


mailto:Mitch.Simpson@maine.gov
mailto:Donald.Dow@noaa.gov
mailto:dan.mccaw@penobscotnation.org
mailto:bryan_sojkowski@fws.gov

2023 Milford Fish Lift Underwater Video Monitoring Update

Camera installation began during the first several weeks of April, and initial camera testing was
conducted on April 13, 20%", 27*", and 28™. A total of six cameras were installed in the following
locations to observe fish behavior as they entered and traveled through the lower flume, through the V-
Gate and into the hopper. Figure 1 shows these camera locations and camera orientation within the
lower flume.

Camera 1 — outside of the lower flume entrance looking across the fish lift entrance and flap gate
Camera 2 —inside of the lower flume entrance looking down stream to the flap gate

Camera 3 — downstream of the floor diffuser

Camera 4 — located directly upstream of the floor diffuser

Camera 5 — located directly downstream of the V-gate, oriented downstream

Camera 6 — located directly downstream of the V-gate, facing upstream

ok wnNPE

Figure 1. Camera Locations and Orientation in the Milford Fish Lift Lower Flume.

Observations began after the first river herring began to show up in early May. Ten total days were spent
observing anadromous fish between May 4" and June 15™ over various flow settings within the lower
flume.



The following details the flow settings (H = Hopper Flow, FD = Floor Diffuser Flow) tested on each day:

1. May4th— 45%H —55% FD
90% H - 10% FD
70% H —30% FD

2. May 9" - 100% H — 0% FD
52% H—48% FD
3. May 10" - 100% H — 0% FD
40% H-60% FD
4. May 12— 40% H - 60% FD

80% H —20% FD
70% H - 30% FD
100% H — 0% FD
5. May 17t - 75% H—25% FD
50% H - 50% FD
25% H—75% FD
6. May 18" — 75% H—25% FD
80% H —20% FD
50% H —50% FD

7. May 24" — 80% H—20% FD
60% H —40% FD
8. June2m-— 80% H—20% FD (V-gate: 6 /9/ 3)

20% H—80% FD
80% H —20% FD (V-gate: 9)

9. June 14" - 75% H — 25% FD (V-gate: 8)
25% H — 75% FD (V-gate: 8)
10. June 15% - 20% H — 80% FD (V-gate: 8)

75% H — 25% FD (V-gate: 8)

General Observations — Video quality (clarity and viewing distance) ranged from poor to average, and
decreased in areas downstream of the floor diffuser significantly when floor diffuser flows were above
50% because of increased entrained air/bubbles. In addition to entrained air, other factors affecting the
viewing quality included water color, turbidity and lighting. Fish appeared to navigate through the lower
flume quicker and more orderly with proportionately higher hopper flows and lower floor diffuser flow
(at least 75% hopper flow). This was noticeable especially for river herring and salmon and did appear to
benefit the few shad that were present during observations. Some V-gate settings were also evaluated,
and with a higher setting (9.0 - 10.0) fish generally appeared to enter the hopper more freely, especially
salmon, when compared to lower V-gate settings (3.0 — 6.0) (multiply by 2.4 for width in inches). When
the V-gate was opened wider than a setting of 10.0 (24 inches), fish tended leave the hopper more
freely.

The low abundance of American shad this year along with sporadic/unpredictable upstream movements
significantly affected our ability to assess shad behavior in response to various AWS settings in the first
half of June. Opportunities to conduct observations during the second half of June and early July were



impacted by high river flow and unseasonal warm temperatures, which also seemed to hamper the shad
migration.

A complete draft report will be distributed later this summer or early fall for agency review.
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2023 Milford Fish Lift Video Monitoring; Study Review with Agencies and PIN
Meeting Notes:
December 13, 2023, 11:00 - 12:00

Participants
NMFS: Don Dow, Jeff Murphy

DMR: Mitch Simpson, Jason Valliere, Casey Clark, Lars Hammer

USFWS: Bryan Sojkowski

BIA: Harold Peterson

DEP: Laura Paye, Kyle Olcott

PIN: Dan McCaw

Black Bear: Cameron Goodhart, Kevin Bernier, Richard Dill, Bob Brochu, Randy Dorman, Lance
Macomber, Mike Osborne

FishTec LLC: Mike Sears

1.) Richard — Provided background.
2.) Mike — Presented study results using Powerpoint. Questions and responses are below.

3.) Richard presented a draft of recommended changes to the fish lift operating parameters based
on observations of this study. These included injecting the majority of the AWS flow upstream
of the hopper, increasing the maximum allowable hopper velocity to 2.5 ft/s, revising the target
entrance flow velocity to 5.0-7.0 ft/s, and targeting a 1.0 ft drop at the entrance.

a. There was consensus that these recommended changes should benefit fish passage at
Milford and should be formalized. Richard distributed the draft changes to the meeting
participants for further consideration/comment.

4.) Black Bear will schedule a meeting for mid-January 2024 to review the 2023 fish passage
operations for Penobscot and Union River facilities, and to plan for the upcoming 2024 fish
passage season at those same facilities.

a. While BBHP currently has no proposals for fish passage studies in 2024, if agency staff
have requests for studies, then those requests along with justification should be
submitted prior to the meeting and will be discussed.

5.) Action items from today’s meeting:

a. Richard to distributed the Milford fish lift operating recommendations for consideration.

b. Richard to distribute a doodle meeting poll to schedule the annual meeting to discuss:

i. Arecap of the 2023 Penobscot and Union River fish passage operations
ii. 2024 fish passage operation plans for Penobscot and Union River fish passage
operations.

c. Agencies — Provide written comments to draft report and/or recommendations by
December 22, 2023

Presentation Questions and Responses

Question: Did observations start immediately after each fish lift scenario change was made?

Response: Yes. Observations started shortly after the changes were made to see immediate responses
of fish in the entrance flume.



Question: Were the observations of higher numbers of river herring/Atlantic salmon were seen for
some scenarios a qualitative conclusion?

Response: Yes, that was a qualitative conclusion based on the density of fish observed in hopper dumps,
it appeared that more fish were being passed. There is a timing disconnect between fish lift scenarios

and daily counts of fish passing the sorting facility. So yes, these are qualitative/subjective conclusions.

Question: Could you tell if the bubbles were distributed throughout the water column or did they occur
at different levels? And where were the fish in response to the bubbles.

Response: We did see entrained air higher in the water column, but not as much as near the floor
diffuser. We couldn’t determine if the fish were affected by the bubbles.

Question: The fish lift was operated outside of the fish lift design guidelines for some of the testing. Did
it make any difference in passage success? We shad still passing through the flume when outside of the
parameters?

Response: We did not see a setting where fish response was noticeably different. Yes, shad were
observed passing through the flume and in hopper dumps at all of the tested conditions, including those
outside of the guidelines

Question: What were the velocities associated with the higher flows through the hopper? Was a velocity
at or near 2.5 ft/s reached/tested

Response: Just over 2 feet/second. The highest observed velocity through the hopper was ~2.2 ft/s

Question: Based on this study, is it better to put more flow above the hopper — 70/80% above vs.
20/30% below?

Response: Yes.
Question: Explain what a V-gate opening PLC setting of “8” equates to what?

Response: The PLC setting is multiplied by 2.4 inches to get the width of the V-gate opening. A PLC
setting of 8 would be about 19.2".

Question: What is the current V-gate setting?
Response: The V-gate normally has been set at “6”, which equals 14.4 inches.
Question: Does a difference in setting PLC setting ( 6 vs. 8) significantly affect lift cycle timing?

Response: No.



Question: If some of the fish lift operation parameters are changed (e.g., increased hopper velocity,
entrance velocity, entrance drop, V-gate setting) , what are the requirements with regards to ESA-listed
salmon? Would these changes require new upstream salmon passage studies?

Response #1: The recommended changes are still within the range fish lift passage guidelines for
Atlantic salmon. The changes should only benefit salmon passage.

Response #2: There are likely to be other changes at the project in the future; testing would be
conducted then.

Question: This was a qualitative assessment, does Black Bear foresee more quantitative assessments in
the future?

Response: Black Bear has no studies planned for 2024 at this time. We are planning to have a meeting
in January to review the 2023 fish passage season and plan for the upcoming 2024 fish passage season.
Suggest requests with support documentation be submitted prior to that meeting.

Question: Do we have any ideas that would substantially improve passage [for shad] at Milford
Response: At this time we are not sure what can be done to improve passage at Milford. A number of

other meeting participants responded that currently there are no other facilities or technologies known
to have better passage results.
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From: Dill, Richard

Sent: Tuesday, November 14, 2023 7:46 AM

To: Jeff Murphy - NOAA Federal <jeff.murphy@noaa.gov>; Donald Dow <donald.dow@noaa.gov>;
Rosset, Julianne <julianne_rosset@fws.gov>; Sojkowski, Bryan <Bryan_Sojkowski@fws.gov>; Cross,
Amanda S <amanda_cross@fws.gov>; Casey Clark (casey.clark@maine.gov) <Casey.Clark@maine.gov>;
sean.m.ledwin@maine.gov; mitch.simpson@maine.gov; Hammer, Lars <Lars.Hammer@maine.gov>;
Valliere, Jason <jason.valliere@maine.gov>; Charlie Loring, Jr. <Charlie.Loring.Jr@penobscotnation.org>;
'dan.mccaw@penobscotnation.org' <dan.mccaw@ penobscotnation.org>; Olcott, Kyle
<Kyle.Olcott@maine.gov>; Paye, Laura <Laura.Paye@maine.gov>; Dunham, Kevin
(Kevin.Dunham@maine.gov) <Kevin.Dunham@maine.gov>; Gallant, Kevin <Kevin.Gallant@maine.gov>;
Harold Peterson (harold.peterson@bia.gov) <harold.peterson@bia.gov>; Rawlings, Leonard D
<Leonard.Rawlings@bia.gov>

Cc: Brochu, Robert <Robert.Brochu@brookfieldrenewable.com>; Goodhart, Cameron
<Cameron.Goodhart@brookfieldrenewable.com>; Bernier, Kevin
<Kevin.Bernier@brookfieldrenewable.com>; Dorman, Randy
<Randy.Dorman@brookfieldrenewable.com>; Osborne, Michael
<Michael.Osborne@brookfieldrenewable.com>; Macomber, Lance
<Lance.Macomber@brookfieldrenewable.com>; Michael Sears <michael.sears@fishtec.org>

Subject: Draft 2023 Milford Entrance Flume Upstream Fish Passage Monitoring Study Report

Please find attached for your review the draft “2023 Milford Entrance Flume Upstream Fish Passage
Monitoring Study Report”.

Please provide any written comments on this draft report Friday December 22, 2023.
Please go to the doodle link provided below to indicate your availability for a virtual Microsoft Teams

meeting to discuss this report. I'll be closing the meeting doodle poll at the end of the day Friday,
November 17",

https://doodle.com/meeting/participate/id/e19NB0OVe

Richard Dill
Compliance Specialist, Fishery Biologist

Brookfield Renewable

44 Davenport Street, Milford, ME 04461
Mobile: 207-951-2438
richard.dill@brookfieldrenewable.com
www.brookfieldrenewable.com




From: Jeff Murphy - NOAA Federal <jeff. murphy@noaa.gov>

Sent: Tuesday, December 19, 2023 9:22 AM

To: Dill, Richard <Richard.Dill@brookfieldrenewable.com>

Cc: Donald Dow <donald.dow@noaa.gov>; Rosset, Julianne <julianne_rosset@fws.gov>; Sojkowski,
Bryan <Bryan_Sojkowski@fws.gov>; Cross, Amanda S <amanda_cross@fws.gov>; Casey Clark
(casey.clark@maine.gov) <Casey.Clark@maine.gov>; sean.m.ledwin@maine.gov;
mitch.simpson@maine.gov; Hammer, Lars <Lars.Hammer@maine.gov>; Valliere, Jason
<jason.valliere@maine.gov>; Charlie Loring, Jr. <Charlie.Loring.Jr@penobscotnation.org>;
dan.mccaw@penobscotnation.org; Olcott, Kyle <Kyle.Olcott@maine.gov>; Paye, Laura
<Laura.Paye@maine.gov>; Dunham, Kevin (Kevin.Dunham@maine.gov) <Kevin.Dunham@maine.gov>;
Gallant, Kevin <Kevin.Gallant@maine.gov>; Harold Peterson (harold.peterson@bia.gov)
<harold.peterson@bia.gov>; Rawlings, Leonard D <Leonard.Rawlings@bia.gov>; Brochu, Robert
<Robert.Brochu@brookfieldrenewable.com>; Goodhart, Cameron
<Cameron.Goodhart@brookfieldrenewable.com>; Bernier, Kevin
<Kevin.Bernier@brookfieldrenewable.com>; Dorman, Randy
<Randy.Dorman@brookfieldrenewable.com>; Osborne, Michael
<Michael.Osborne@brookfieldrenewable.com>; Macomber, Lance
<Lance.Macomber@brookfieldrenewable.com>; Michael Sears <michael.sears@fishtec.org>
Subject: Re: Review of Draft 2023 Milford Entrance Flume Upstream Fish Passage Monitoring Study
Report

Richard - Thank you for seeking our comments on the draft report concerning the 2023
upstream fish passage monitoring of the entrance flume of the Milford fish lift. We
agree that information collected during monitoring should be used to make revisions to
the Milford O&M plan. Specifically, we agree that the Milford fishlift should be operated
to achieve the following parameters in 2024:

e Target5.0- 7.0 ft/s flow velocity at the entrance while maintaining a
differential of 0.75-1.25 ft

e Target a hopper flow velocity of 1.0 - 2.5 ft/s

e Target a V-gate setting of 19.2—21.6 inches (PLC setting of 8.0 or 9.0)

On Wed, Dec 13, 2023 at 2:11 PM Dill, Richard <Richard.Dill@brookfieldrenewable.com> wrote:

Good afternoon,

I've attached a draft of the Milford fish lift operating recommendations that | had up on the screen
during the end of today’s meeting.



Action items from today’s meeting:

1. Richard to distributed the Milford fish lift operating recommendations for consideration.
2. Richard to distribute a doodle meeting poll to schedule the annual meeting to discuss

a. Avrecap of the 2023 Penobscot and Union River fish passage operations

b. 2024 fish passage operation plans for Penobscot and Union River fish passage

operations.
3. Agencies — Provide written comments to draft report and/or recommendations by December
22,2023

Please go to the link below to indicate your availability to meet in mid-January.

https://doodle.com/meeting/participate/id/enYDgqEd

From: Clark, Casey <Casey.Clark@maine.gov>

Sent: Friday, December 22, 2023 4:56 PM

To: jeff.murphy <jeff. murphy@noaa.gov>; Dill, Richard <Richard.Dill@brookfieldrenewable.com>

Cc: donald.dow <Donald.Dow@noaa.gov>; Rosset, Julianne <julianne_rosset@fws.gov>; Sojkowski,
Bryan <bryan_sojkowski@fws.gov>; Cross, Amanda S <amanda_cross@fws.gov>; Ledwin, Sean M
<Sean.M.Ledwin@maine.gov>; Simpson, Mitch <Mitch.Simpson@maine.gov>; Hammer, Lars
<Lars.Hammer@maine.gov>; Valliere, Jason <Jason.Valliere@maine.gov>; Charlie Loring, Jr.
<Charlie.Loring.Jr@penobscotnation.org>; Dan McCaw <dan.mccaw@penobscotnation.org>; Olcott, Kyle
<Kyle.Olcott@maine.gov>; Paye, Laura <Laura.Paye@maine.gov>; Dunham, Kevin
<Kevin.Dunham@maine.gov>; Gallant, Kevin <Kevin.Gallant@maine.gov>; Harold Peterson
(harold.peterson@bia.gov) <harold.peterson@bia.gov>; Rawlings, Leonard D
<Leonard.Rawlings@bia.gov>; Brochu, Robert <Robert.Brochu@brookfieldrenewable.com>; Goodhart,
Cameron <Cameron.Goodhart@brookfieldrenewable.com>; Bernier, Kevin
<Kevin.Bernier@brookfieldrenewable.com>; Dorman, Randy
<Randy.Dorman@brookfieldrenewable.com>; Osborne, Michael
<Michael.Osborne@brookfieldrenewable.com>; Macomber, Lance
<Lance.Macomber@brookfieldrenewable.com>; Michael Sears <michael.sears@fishtec.org>

Subject: RE: Review of Draft 2023 Milford Entrance Flume Upstream Fish Passage Monitoring Study
Report



Hi Richard,

Maine DMR appreciates the efforts of BBHP and consultants to collect information on the responses of
alosines and Atlantic salmon to changing fish passage conditions within the Milford fishway. Our specific
comments are attached. In general, 2023 was an abnormal year as reflected by high flow conditions,
lower temperatures, and inconsistent fish runs. In particular, late and inconsistent American shad runs
made the primary focus of this study (i.e., observations of American shad) difficult to impossible. Thus,
very little information was gained on American shad responses to passage conditions at the project.
While passing more of the AWS flow through the hopper and less through the floor diffuser appeared to
promote passage for river herring and salmon, there were no quantifiable measurements of the effect
size (i.e., how much improvement was there) and if these improvements may have been related to other
simultaneous factors within (e.g., V-gate setting, lift frequency, time of day, and total entrance flume flow
to a certain extent) or beyond (e.g., river flow, date, weather, water temp) BBHP’s control. The latter is
particularly apparent when analyzing changes to the V-Gate setting and is even more impactful given the
small sample sizes within V-Gate settings. While there may be validity in the information presented,
further quantitative studies are needed to understand if, and how much passage has been improved
through implementation of these minor operational changes, particularly for American shad. Maine
DMR looks forward to working with BBHP to fully assess the impacts of potential improvements to the
Milford fishway.

Thank you,

Casey

Casey Clark (he/him)
Marine Scientist
Maine Department of Marine Resources

(207) 350-9791

From: Jeff Murphy - NOAA Federal <jeff. murphy@noaa.gov>

Sent: Tuesday, December 19, 2023 9:22 AM

To: Dill, Richard <Richard.Dill@brookfieldrenewable.com>

Cc: donald.dow <Donald.Dow@noaa.gov>; Rosset, Julianne <julianne rosset@fws.gov>; Sojkowski,
Bryan <bryan sojkowski@fws.gov>; Cross, Amanda S <amanda cross@fws.gov>; Clark, Casey
<Casey.Clark@maine.gov>; Ledwin, Sean M <Sean.M.Ledwin@maine.gov>; Simpson, Mitch
<Mitch.Simpson@maine.gov>; Hammer, Lars <Lars.Hammer@maine.gov>; Valliere, Jason
<Jason.Valliere@maine.gov>; Charlie Loring, Jr. <Charlie.Loring.Jr@penobscotnation.org>; Dan McCaw
<dan.mccaw@penobscotnation.org>; Olcott, Kyle <Kyle.Olcott@maine.gov>; Paye, Laura
<Laura.Paye@maine.gov>; Dunham, Kevin <Kevin.Dunham@maine.gov>; Gallant, Kevin




<Kevin.Gallant@maine.gov>; Harold Peterson (harold.peterson@bia.gov) <harold.peterson@bia.gov>;
Rawlings, Leonard D <Leonard.Rawlings@bia.gov>; Brochu, Robert
<Robert.Brochu@brookfieldrenewable.com>; Goodhart, Cameron
<Cameron.Goodhart@brookfieldrenewable.com>; Bernier, Kevin
<Kevin.Bernier@brookfieldrenewable.com>; Dorman, Randy
<Randy.Dorman@brookfieldrenewable.com>; Osborne, Michael
<michael.osborne@brookfieldrenewable.com>; Macomber, Lance
<Lance.Macomber@brookfieldrenewable.com>; Michael Sears <michael.sears@fishtec.org>

Subject: Re: Review of Draft 2023 Milford Entrance Flume Upstream Fish Passage Monitoring Study
Report

EXTERNAL: This email originated from outside of the State of Maine Mail System. Do not click links or
open attachments unless you recognize the sender and know the content is safe.

Richard - Thank you for seeking our comments on the draft report concerning the 2023
upstream fish passage monitoring of the entrance flume of the Milford fish lift. We
agree that information collected during monitoring should be used to make revisions to
the Milford O&M plan. Specifically, we agree that the Milford fishlift should be operated
to achieve the following parameters in 2024:

e Target5.0—7.0 ft/s flow velocity at the entrance while maintaining a
differential of 0.75-1.25 ft

e Target a hopper flow velocity of 1.0 - 2.5 ft/s

e Target a V-gate setting of 19.2—21.6 inches (PLC setting of 8.0 or 9.0)

On Wed, Dec 13, 2023 at 2:11 PM Dill, Richard <Richard.Dill@brookfieldrenewable.com> wrote:

Good afternoon,

I've attached a draft of the Milford fish lift operating recommendations that | had up on the screen
during the end of today’s meeting.

Action items from today’s meeting:

1. Richard to distributed the Milford fish lift operating recommendations for consideration.
2. Richard to distribute a doodle meeting poll to schedule the annual meeting to discuss
a. Arecap of the 2023 Penobscot and Union River fish passage operations



b. 2024 fish passage operation plans for Penobscot and Union River fish passage

operations.
3. Agencies — Provide written comments to draft report and/or recommendations by December
22,2023

Please go to the link below to indicate your availability to meet in mid-January.

https://doodle.com/meeting/participate/id/enYDgqgEd

Richard Dill

Compliance Specialist, Fishery Biologist

Brookfield Renewable
44 Davenport Street, Milford, ME 04461
Mobile: 207-951-2438

richard.dill@brookfieldrenewable.com

www.brookfieldrenewable.com

Jeff Murphy

NOAA's National Marine Fisheries Service
Maine Field Station

17 Godfrey Drive

Orono, Maine 04473

PH: (207)866-7379




From: Dill, Richard

Sent: Wednesday, December 13, 2023 2:10 PM

To: Jeff Murphy - NOAA Federal <jeff. murphy@noaa.gov>; Donald Dow <donald.dow@noaa.gov>;
Rosset, Julianne <julianne_rosset@fws.gov>; Sojkowski, Bryan <Bryan_Sojkowski@fws.gov>; Cross,
Amanda S <amanda_cross@fws.gov>; Casey Clark (casey.clark@maine.gov) <Casey.Clark@maine.gov>;
sean.m.ledwin@maine.gov; mitch.simpson@maine.gov; Hammer, Lars <Lars.Hammer@maine.gov>;
Valliere, Jason <jason.valliere@maine.gov>; Charlie Loring, Jr. <Charlie.Loring.Jr@penobscotnation.org>;
‘dan.mccaw@penobscotnation.org' <dan.mccaw@penobscotnation.org>; Olcott, Kyle
<Kyle.Olcott@maine.gov>; Paye, Laura <Laura.Paye@maine.gov>; Dunham, Kevin
(Kevin.Dunham@maine.gov) <Kevin.Dunham@maine.gov>; Gallant, Kevin <Kevin.Gallant@maine.gov>;
Harold Peterson (harold.peterson@bia.gov) <harold.peterson@bia.gov>; Rawlings, Leonard D
<Leonard.Rawlings@bia.gov>; Brochu, Robert <Robert.Brochu@brookfieldrenewable.com>; Goodhart,
Cameron <Cameron.Goodhart@brookfieldrenewable.com>; Bernier, Kevin
<Kevin.Bernier@brookfieldrenewable.com>; Dorman, Randy
<Randy.Dorman@brookfieldrenewable.com>; Osborne, Michael
<Michael.Osborne@brookfieldrenewable.com>; Macomber, Lance
<Lance.Macomber@brookfieldrenewable.com>; Michael Sears <michael.sears@fishtec.org>

Subject: RE: Review of Draft 2023 Milford Entrance Flume Upstream Fish Passage Monitoring Study
Report

Good afternoon,

I've attached a draft of the Milford fish lift operating recommendations that | had up on the screen
during the end of today’s meeting.

Action items from today’s meeting:

1.) Richard to distributed the Milford fish lift operating recommendations for consideration.
2.) Richard to distribute a doodle meeting poll to schedule the annual meeting to discuss
a. Arecap of the 2023 Penobscot and Union River fish passage operations
b. 2024 fish passage operation plans for Penobscot and Union River fish passage
operations.
3.) Agencies — Provide written comments to draft report and/or recommendations by December 22,
2023

Please go to the link below to indicate your availability to meet in mid-January.

https://doodle.com/meeting/participate/id/enYDgqgEd




Richard Dill

Compliance Specialist, Fishery Biologist

Brookfield Renewable
44 Davenport Street, Milford, ME 04461
Mobile: 207-951-2438

richard.dill@brookfieldrenewable.com

www.brookfieldrenewable.com




Appendix D

27



12-22-2023

Subject: Review of Draft 2023 Milford Entrance Flume Upstream Fish Passage Monitoring Study Report

Maine DMR appreciates the efforts of BBHP and consultants to collect information on the responses of
alosines and Atlantic salmon to changing fish passage conditions within the Milford fishway. In
general, 2023 was an abnormal year as reflected by high flow conditions, lower temperatures, and
inconsistent fish runs. In particular, late and inconsistent American shad runs made the primary focus
of this study (i.e., observations of American shad) difficult to impossible. Thus, very little information
was gained on American shad responses to passage conditions at the project. While passing more of
the AWS flow through the hopper and less through the floor diffuser appeared to promote passage for
river herring and salmon, there were no quantifiable measurements of the effect size (i.e., how much
improvement was there) and if these improvements may have been related to other simultaneous
factors within (e.g., V-gate setting, lift frequency, time of day, and total entrance flume flow to a
certain extent) or beyond (e.q., river flow, date, weather, water temp) BBHP’s control. The latter is
particularly apparent when analyzing changes to the V-Gate setting and is even more impactful given
the small sample sizes within V-Gate settings. While there may be validity in the information
presented, further quantitative studies are needed to understand if, and how much passage has been
improved through implementation of these minor operational changes, particularly for American
shad. Maine DMR looks forward to working with BBHP to fully assess the impacts of potential
improvements to the Milford fishway.

1.) PDF Page 13: “Table 3. Lower Flume Flow Settings Testing during Study Period.”

MDMR Comment: Please describe the duration of time between adopting a certain flow scenario and
the viewing period. For example, were observations made immediately after switching flows or 30
minutes after? MDMR asked this question in the study review meeting and the response was that
observations were made right away after changing the flow in the fishway, “as soon as possible”.
Please include this detail in the study report along with any documentation of when observations
were delayed and the reason for the delay.

Response: The report text has been updated on page 14, to include: “Fish appeared to resume
upstream movements into and through the entrance flume very soon after the AWS flow setting
adjustments were initiated. Observations for each scenario began when fish appeared to have
resumed normal behavior (generally within 5-10 minutes following a change in AWS setting (i.e.,
following at least one lift cycle)), and the duration for each observation was 15 minutes at
minimum, but longer in most cases. For example, on May 4%, each of the three AWS flow scenarios
were observed for a minimum of 15-minutes each.”

No observation delays occurred.



2.) PDF Page 13: “Observations were conducted by viewing the live video feed for a minimum of 15
minutes from all six cameras simultaneously for each AWS setting.”

MDMR Comment: Please describe how this related to the scenarios represented in Table 3.
For example, on May 4, were all three scenarios viewed for a minimum of 15 minutes, or was
there a minimum of 15 minutes of viewing across the entire day?

Response: See response above.

3.) PDF Page 16: “Higher numbers of river herring and Atlantic salmon were captured in the hopper
during the higher hopper flow AWS settings”

MDMR Comment: Please provide a description of observations of hopper dumps or other
observations, which you described in the meeting as being used to qualify the qualitative
observations in the flume.

Response: In addition to monitoring the underwater cameras in real-time, the observer also monitored
some lifts at the hopper discharge to field verify what was being observed, i.e., that more fish (river
herring) appeared to be passing through the lower flume and into the hopper. Making comparisons of
the number of Atlantic salmon was simpler to determine than the other species, as the number of
salmon per lift generally ranged from 0-10. Any perceived differences in the numbers of fish in the
hopper dumps between AWS scenarios were noted on field observation datasheets.

4.) PDF Page 21: “Table 4. Summarized Observation Data Grouped by Hopper Flows.”

MDMR Comment: Please reorganize Table 4 such that observations are in a chronological order,
with the first column representing scenario (i.e., high, even, low flows). This will greatly enhance
readability of the table.

Response: Table revised in report.

5.) PDF Page 22: “However, valuable insights were found from observations of river herring and
Atlantic salmon, which could be inferred for American shad as well.”

MDMR Comment: While some of the tested passage conditions may have qualitatively improved river
herring and Atlantic salmon passage, it is inappropriate to assume that the same is true for American
shad, particularly in light of the previous statement from the licensee: “The primary species of focus
for this evaluation was to be adult American shad, but due to generally low daily counts of shad in
June, likely as a result of high river flow and cool river temperature, little to no meaningful behavior
responses to different flow settings could be detected.” Multiple direct observations of behavioral
responses of shad to these conditions would be needed to infer improved passage. Furthermore, even
if these observations had been made, they are qualitative in nature, not quantitative, which was one
of the drawbacks of the study methods.



Response: Acknowledged, but Black Bear continues to believe the recommended operational
changes based on observations made during the study will benefit American shad passage at
Milford, as well. These recommendations are based not only on the observations made during the
2023 evaluation, but also from the findings of fish passage work group during literature and case-
study reviews in support of the 2023 Milford lower flume study plan.

6.) PDF Page 22: “Fish did appear to show a positive response to passing more of the AWS flow
through the hopper and less through the floor diffuser than has been traditionally targeted.”

MDMR Comment: Again, the drawback of this qualitative approach is that there is currently no way
to use the study results to measure the effect size of these changes. Fish may have appeared to
show a positive response, but it is unclear how much of a response was shown, or whether
responses were related to covariates or extraneous variables.

Response: It's important to recognize that this study was cooperatively developed utilizing fish
passage experts from multiple agencies to take advantage of their expertise and professional
judgment to improve upstream passage conditions at the lift. The qualitative nature of the study
should not lessen the valuable and collaborative input that was received from these experts and
incorporated into the study.

Black Bear agrees, there may be a host of other factors involved that could influence fish behavior
during upstream fish passage; included amongst those should be that fish passage is dynamic
throughout the migration window (daily, weekly, early run vs late run). While shad were a focus of
the study, the ultimate goal was to ascertain whether more supplemental AWS flow could be
injected upstream of the hopper (and less flow through the floor diffuser) without negatively
affecting fish passage efficiency. And although qualitative, the 2023 evaluation demonstrated that
this is possible, and it appears that the flow velocities through the hopper greater than the 1.5 ft/s
maximum recommended for river herring (specifically blueback herring) can be exceeded without
detrimental consequence to upstream fish passage. It should be noted that in early May, the
Milford Fish Lift Work Group was briefed on preliminary observations of good fish passage at the
higher hopper flows, and there was work group consensus to maintain the higher hopper flows as
much as possible throughout the passage season, when not testing. In 2023, nearly 5.5. million
river herring passed upstream (estimated) at Milford, almost double the record estimate of ~ 2.8
million river herring at Milford in 2022 and representing ~45% more river herring than the design
capacity for the Milford fish lift. In addition, over 1,500 Atlantic salmon passed upstream at
Milford in 2023 as well, which is the highest number on record since the lift became operational.
Based on these numbers, it appears that the shift to more flow injected upstream of the hopper
within the tested range of scenarios is at the very least inconsequential to upstream passage
efficiency, if not beneficial.

And, although shad numbers at Milford were lower in 2023 compared to previous years, other
rivers in Maine also observed lower than usual shad returns, which may be related to



environmental conditions (e.g., high flows and low water temperatures in 2023), or could just be
within the current range of natural variation of annual return for the species.

7.) PDF Page 22: “The wider V-gate opening appeared to benefit fish passage behavior at the V-
gate, while not sacrificing retention in the hopper.”

MDMR Comment: There were three “wide” settings investigated: 8, 9, and 10. Please describe which
V- gate opening you are referring to and the opening amount which corresponds to the setting. Again,
the study results do not allow us to measure the effect size of these changes, or whether these
responses were related to other covariates (including flow scenario) or extraneous variables.
Throughout the study period, there were three observations at a V-Gate settings of 8 and 9 (6 total).
The trials with a setting of 9 were split among high (2 trials) and low flow scenarios (1 trial), lift
frequencies (10 min vs 15 min), and the same can be said about trials of the 8 setting. While there
may be validity to the idea that a wider V- gate opening benefits fish passage at the site, a much larger
sample size, and more controlled conditions should be included in a study to validate this concept.

Response: BBHP agrees, and it is worth noting that during the 2022 shad study there was no significant
difference in shad passage efficiency at two V-gate settings of 6.0 and 10.0 (14.4 inches and 24.4
inches, respectively). However, based on the observations from the 2023 camera monitoring, it
appears there may be some benefit to setting the V-gate wider than the standard 6.0 setting that has
been the target based on professional judgement back in 2014. Black Bear is proposing to set the V-
gate to 8.0 (19.2 inches) until there is information to suggest otherwise, but appreciates agency
professional judgement if there is another setting that is preferable.

8.) PDF Page 23: “The results of this study indicate that higher hopper flow (>60%) and lower floor
diffuser flow (<40%) creates improved fish passage conditions for all target species in the
entrance flume. In addition, the study included observations that when combining higher hopper
flows with a V-gate setting of 8.0, 2.5 ft/s velocity through the hopper, and targeting an entrance
drop of 1.0 ft, fish passage conditions may be improved further, especially for attracting higher
numbers of Atlantic salmon into the entrance flume and into the hopper quickly.

MDMR Comment: As mentioned previously, the results of this study are qualitative, do not represent
definitive conclusions, and unfortunately cannot be directly applied to American shad. The goal of the
study was to focus on American shad, and yet we have learned very little about their specific behavior
in response to changing passage conditions within the fishway. This is an understandable outcome,
particularly with the abnormal water conditions this year. However, that does not negate the need for
further information on improvements to American shad passage at the project, particularly with very
low passage effectiveness reported in the 2023 report (30.9% overall; 21/66 shad passed)’. Please
describe the anticipated next steps after obtaining the results of this study.

Response: A similar question was asked during the meeting on December 15%™. Black Bear’s response
then, and remains the same here, is that at 30% passage effectiveness for American shad the Milford



fish lift appears to be performing as well as other fish passage facilities on the East Coast (including
other fish lifts). After 30 plus years of passage research, there does not appear to be a fishway design
or operational setting that consistently passes shad at a high rate. During the meeting, BBHP posed the
guestion as to whether there have been any new passage results, technology, or operational
procedures that have been recently developed for American shad that Black Bear should be made
aware of, to which the answer was there is nothing new to report at this time. Based on the 2023
observations, the recommended changes to the fish lift operating procedures should benefit overall
upstream fish passage at Milford for all target species by reducing the amount of supplemental
attraction water flow injected into the lower flume downstream of the hopper, thus reducing confusing
hydraulics that occur in that area. However, it is unlikely that this alone will significantly improve
overall passage effectiveness for shad at Milford. Other than implementing these recommending
operational changes, Black Bear is not anticipating any new fish passage changes at Milford in 2024,
and therefore, is not proposing quantitative upstream fish passage studies for any species in the
coming year.

9.) PDF Page 23: “The results of this study indicate that higher hopper flow (>60%) and lower floor
diffuser flow (<40%) creates improved fish passage conditions for all target species in the
entrance flume. In addition, the study included observations that when combining higher hopper
flows with a V-gate setting of 8.0, 2.5 ft/s velocity through the hopper, and targeting an entrance
drop of 1.0 ft, fish passage conditions may be improved further, especially for attracting higher
numbers of Atlantic salmon into the entrance flume and into the hopper quickly.

MDMR Comment: Please describe the flow and settings that BBHP is proposing to move forward
with. It appears that an 80 hopper/20 FD split was tested most often, but there does not appear to be
a method to determine which flow split was most effective within the high hopper flow range (>60%).
Please describe whether BBHP is proposing to move forward with the other passage conditions
indicated in the text (V-gate of 8.0, 2.5 ft/s velocity through hopper, entrance drop of 1.0 ft). MDMR
notes that there is currently little evidence to indicate the degree of passage improvement resulting
from changes in the above operational measures. Additionally, while the drawbacks to a qualitative
study approach were known, more valuable information could have been produced if a larger sample
size of observations and more controlled conditions were included. For example, maintaining
conditions for 24 hours and documenting daily counts, with some caveats, to give some qualitative
assessment to changes in operations.

At the study meeting, MDMR asked about the proposed settings that BBHP is intending to implement
at the project and received the following response:

- 5-7 ft/s flow velocity at the entrance while maintaining a differential of 0.75-1/25 ft
- 1.0-2.5 ft/s hopper flow velocity
- 19.2-21.6 (PLC 8.0 or 9.0) inch-wide V-gate setting

Response: Correct, these are the recommended operating parameters that Black Bear is proposing for
2024. The range of acceptable entrance flow velocity would increase from 4-6 ft/s to 5-7 ft/s. The



range in head differential at the entrance would increase from 0.5-1.0 ft to 0.75-1.25 ft. These
recommendations are based upon both the findings fish passage work group during literature review in
support of the 2023 study plan, and subsequently supported by observations made during the 2023
evaluation. BBHP is proposing to increase the maximum allowable hopper flow velocity from 1.5 ft/s up
to 2.5 ft/s, however, based upon the 2023 evaluation it is unlikely that the hopper flow will reach higher
than 2.2 ft/s. The increased allowable hopper velocity provides for more AWS flow injected upstream of
the hopper, thus reducing the impact of flow emitted through the floor diffuser. Finally, Black Bear
intends to change the V-gate setting from 6.0 to 8.0 (from 14.4 to 19.2 inches) based upon the 2023
observations. However, Black Bear will defer to resource agency professional judgement if a different V-
gate setting is preferred.

! Normandeau Associates, Inc (NAI). 2023. 2022 Evaluation of upstream adult American shad passage at
the Milford Fish Lift Facility-2022. Prepared for Brookfield Renewable and Black Bear Hydro Partners, Inc.
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2023 Milford Fish Lift Entrance Flume Video Monitoring Study

Milford Hydroelectric Project (FERC No. 2534)
December 13, 2023 - Agency Meeting

Prepared for:

Black Bear Hydro Partners, LLC
an affiliate of Brookfield Renewable U.S. BfOOkfleld

Prepared by: e
FishTec, LLC




Background — Milford Fish Lift Enfrance
Flume Operations

AWS flow for the Milford fish lift - 40% flow upstream of hopper & 60% flow through
floor diffuser, located downstream of the hopper.

Reduces the likelihood of exceeding the flow velocity criteria of 1.5 ft/s through
the hopper established in the USFWS 2019 criteria, primarily for blueback
herring.

However, it is recommended that as much supplemental flow released as
possible from the auxiliary water system (AWS) upstream of lifting hoppers, as

flow provided via diffusers in the entrance flume downstream of lifting hoppers
can create confusing currents (Larinier and Travade 2002; USFWS 2019).

The operational parameters for the Milford fish lift align with USFWS and NMFS
engineering guidelines for fish lifts that pass diadromous fish, taking into consideration
the presence of river herring (RH), including:

4.0 - 6.0 ft/s flow velocity at entrance while maintaining a differential of 0.5 —
1.0 ft

- 1.5-4.0ft/s entrance flume flow velocity

- 1.0-1.5ft/s hopper flow velocity

- 1.0- 1.5 ft/s exit flume flow velocity

14.4-inch-wide V-gate setting (determined previously in consultation with the
agencies)




Backgrouna

»

Milford Fish Lift Passage Efficiencies and 95% CI Observed during Telemetry Studies.

River Herring River Herring Shad
Passage Efficiency 2019 2021 2022
Nearfield 94.5 (88.2-97.5) - 84.4 (73.4-91.4)
Entrance 92.2 )85.1-96.0) 96.0 (89.9-98.5) 71.6 (58.5-81.9)
Internal 74.7 (66.3-83.0) 89.9 (83.1%-95.6%) |51.1 (34.9-66.6)
Overall 65.1(56.9-73.8) 86.1(79.0-92.8) 30.9 (20.5-43.0)

3




Background

2019-2022 Studies - Many failed passage attempts 4
observed for both species - majority near floor diffuser and
at V-gate.

Potential causes of fall back behavior:

e High density of fish in the entrance flume in the
vicinity of the V-gate

* Mechanical operation/noise of the V-gate

* Mechanical operation of the lifting hopper (the
frequency of lifts ranges from a lift every 10 minutes
to every 25 minutes in the spring, depending on fish
density).

River herring —— American shad

« Behavioral response to other fish in the flume (i.e., Note: Percentages are based on the number of unsuccessful passage attempts

. . : firmed at the adjacent downst tation (NAI 2023).
following other fish that are backing downstream) IR acent dovimstroam station ( )

* Presence of predatory species




Background

Following the 2019 — 2022 studies there was consensus to
establish an ad hoc work group to further evaluate potential
causes for unsuccessful upstream passage, and if there are any
operational adjustments, optimized settings, or other
modifications that may improve the internal passage efficiency in
the lower flume of the Milford fish lift facility.

The ad hoc work group (work group): NMFS), USFWS, MDMR,
PIN, and BBHP, was established in December 2022 to explore
options for modifying operational parameters of the Milford fish
lift facility. Met virtually four times between December 22, 2022,
and January 26, 2023

» This study is a follow-up on previous studies and was designed
by the work group to better understand and improve upstream
passage efficiency at the Milford Dam fish lift.




Study Objectives

The work group proposed that the following fish lift parameters will be the initial
focus of 2023 study

1. AWS flow distribution (hopper vs. floor diffuser)

a. Majority of the AWS flow injected upstream of the hopper

b. Evaluate fish behavior across AWS scenarios, starting with the baseline
scenario (40% hopper / 60% floor diffuser).

c. Calculate velocity of flow through the hopper for each scenario.

2. Velocity at the Entrance

a. The range of acceptable fishway entrance velocity increased to 5.0 - 7.0
ft/s (vs. recommended 4.0-6.0 ft/s for river herring).

b. Minimum water depth of 3.0 ft over the flap gate.

Additionally, the work group agreed that secondary conditions may be assessed
including, but not limited to:

a. Unit 6 being turned down or off (not able to complete in 2023)
b. V-gate setting
c. Lift frequency




Methodology %

Run timing data (since 2014) determined study timing.

April 15th (or when river conditions allow) - the fish lift put into operation for the season.
» Operating parameters - start with baseline (status quo)

» Conduct initial ocular assessment for a range of AWS and entrance flow settin

By May 1 (prior to fish arrival) - cameras installed/wired/tested
» Conduct range of AWS and entrance flow assessments via the cameras
First week of river herring passage season
» Conduct video assessments of fish behavior over AWS and entrance flow scenh
» Effort = the amount of time spent observing per day/week is as long as is need
» Report back to the work group for discussion and consensus on approach
» Adapt approach (and potential fish lift settings) and conduct more video evaluations
> Second week of river herring passage season

> Implement work group suggestions/ make observations / report back/ adapt

Continue evaluations through the peak river herring and shad upstream passage periods.




Methodology

6 Barlus-IP68 Underwater IP Cameras (Model: TSMP-1-1), 2.8mm
lens, 100° horizontal field of view, image resolution of 5-megapixels,
connected to the IP68 CCTV Underwater Security NVR via POE
cables.

Cameras were mounted to aluminum poles with custom brackets all
mounted guardrails.

Cameras installed first weeks of April, initial testing conducted on
April 13t and April 20t™, before the fish lift was operational on April
244

Further testing and adjustments on April 27t and April 28", during
the beginning RH run.




Camera 2
| — Enfrance
(inside)

Camera 5&6
-V Gate

i
FISHTEC
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Methodology 11

Observations began when RH began to show
up in early May. Lower Flume Flow Settings Testing during Study Period

10 days spent observing fish - May 4th and Scenario (Hopper Flow9%/Floor Diffuser%)
e T 7 -
| 9May | 000 | sy | | |
26 flow scenario combinations observed. | 1omay | 10000 | 40/60 | |
Observations included viewing the live video
feed for 15 minlat minkaNTTICTERE | 17May | 7525 | 50/50 | 25/75 | |
cameras simultaneously for each AWS setting | 18-May | 7525 | 8020 | 550 |
| 2May | 8/ | 600 | | |
WA C U CO RN CROT RN 2-Jun | 80/20 | 2575 | 8020 | |
hour long. | 14un | 8020 | 2080 | | |
| 15Jun | 20/80 | 7525 | | |

An observation data sheet completed for
each AWS flow scenario, as well as daily
fishway inspection form to confirm that
desired water flows and velocities were being
attained.




Methodology

* Observations at each camera station included:

* Camera visibility, of swimming characteristics, swimming direction, locationdf the water
column, as well as a general assessment of fish behavior. Important note$ and general
observations were also recorded on the data sheets for each observation.

* The study concluded after the shad and river herring run slowed to the point where meaningful
observations of fish behavior were no longer possible.

* Observations were binned into one of three AWS flow settings:
* 1) high hopper flow setting (70% or greater of the overall flow through the hopper);
* 2)even flow settings (40-60% hopper flow, the traditional operational flow); and
* 3) low hopper flow (less than 40% of the overall flow through the hopper).




Results

Total Flow (cfs)  ==——S5Spill (cfs) = Station Flow (cfs)

Mav 06

Milford Dam Total Flow, Spill, and Station Flow from April
15 to July 15, 2023.

af242¢ 5/14/2023 6/23{2023 7/13/2023 8/2/2023

Study Period Daily Water Temperature (°C)




Date Scenario River | Headpond | Tailwater Weather Water Time Hopper | FDflow | TotalEntrance | V-Gate |[Lift Freq| Hopper |Entrance | WaterDepthat | Entrance Species Behavior Notes
(%Hopper/%ED) |Flow cfs)| Elevation | Elevation Temp(°C) flow (cfs)| (cfs) | Flume Flow (cfs) |  Setting (min) | vel. (fps) | vel. (fps) | Flap Gate(ft) |drop (ft) observed Entrance FD V-Gate
9-May [100/0 13098 (101.34  [84.00 sunny 126 12:00 (148 0 148 6.0 15 18 4.90 3.10 0.90 RIV,ATS RLYM, 0 Poor vis us RIV passing in middle of water column, higher than last test and faster thought the V Gate
10-May [100/0 1150 [10135 [8357  |sunny 25 jsoo 152 o 152 50 15 1% |40 [320 063 RIV USRLO  |USS Us,0,F [V moving through V Gate inlower water column, RIVrushed to closing V Gate and then drapped and held
near or below FD during lift,
12-May [100/0 9062 |101.32 [83.10 partly cloudy 145 1345 152 0 152 6.0 7 19 4.10 3.70 0.50 RIV,ATS,SLP |US,RLF,0 |USED,SC [US,F 0 Lower flume seemed to fill with more RIV once FD flow was shut down
4-May  90/10 27,187 10240  |87.43 overcast/light rain 8.8 1245 170 19 189 6.0 15 15 3.50 5.40 0.57 few RIV NA NA NA Higher hopper flow created better visibility; low fish numbers and low visbility due to high flows
12-May [80/20 9062 |101.32 [83.10 partly cloudy 145 10:35  [152 40 192 6.0 7 2.1 5.40 3.70 0.50 RIV,ATS,SLP |US,RLF,0  [US RR,M,0 |US,M,50 |good visthroughout, RIV moving orderly through lower flume and into hopper, as well as few salmon
18-May [30/20 5281 (10127 [8138  |sunny 25 (w20 @5 o |96 60 5 |2 [s0 [am 12 P |useuro [usmsc [usmpo [Pt Visthen 75/25 butmore bubblneary gate, RIV numbers increased ate 1115, schools build below
vgate then move through. ATS as well.
24-May |BU,’20 9770 (10135  [82.30 sunny 159 9:36 143 30 173 6.0 15 18 5.50 3.30 1.00 All USRLF, O  |USRLYM,F C |US,M,5 0 |Similar high hopper flow abs for RIVand ATS, only a few shad seen on cameras and in lifts
» Similar behavior as similar previous settings, More shad present, many in the 9:15 lift, more shad seen in
2 [wn [8o/20 5451 |101.26 (8158 partly cloudy 213 9:40 143 41 184 6.0/10.0/3.0 |15/10  |2.2 5.10 3.60 0.92 All US,RLF,O0  [USRYMF,C |US,M,S5 0 [camerasthaninleft, shad enteringlift just before or after RIV schools did. V gate at 10.0 showed RIV, ATS
E land AMS did not hold as long before moving into hopper. 3.0V gate setting was not passing many fish.
@ Back to morning test setting and V Gate at 9.0. Less fish due to ToD. At 13:42 several salmon moved into
& 2-lun  [80/20 5451 [101.26  [81.58 partly cloudy 213 13:.05 [139 41 180 9.0 10 21 4.90 3.80 118 All US,RLFO  [US RYMF,O |US,M,50 [hooped freely and fast. Fsh numbers started to increase and left it at this setting for the night. Seems wider
g V gate setting attracts more fish into the hopper.
c Low light and high water decreased vis. Unseasonable high water and low temps for past several weeks.
%n 14-Jun  [30/20 13310 (10152 [83.94 light rain 18 9:38 177 40 177 9.0 15 155 5.10 3.30 0.98 All USRLFO [USMSC  |US,M,S50 [Shad and salmon sporadically entering flume and hopper, but generall took 5-10 to reach hopper. Some
salmon seen leaving hopper. V Gate changed to 8.0.
1May 15725 a8 10127 [BL0  fpertydoudy |31 g0 13 |w |m 60 0 21 o0 oo 100 WRVATSSP [USRLEO  [USMSCO fusEns0 [ numoers picked uparound 45, IV generalymove s qickand hold S of DI, then enter hopper
quickly after a few leaders enter first. Lower tailwater than last week, cameras lowered.
18-May |75/25 5281 [101.27  [81.38 sunny 125 9:00 133 45 178 6.0 15 21 7.10 2.80 132 RIV,AMS, ATS |US,RLF,0  |USM,F.C US,M,S5, 0 |fewRIV present, but shad present milling around diff, some entered hopper.
15-Jun  [75/25 12083 |10138 [83.64 |overcast B3 |45 |8 [» |17 80 5 |6 j%o 3w T USRUMEO [USMSC  [Usmgo [ omperofsamon entering fume and makingitto the hopper ingressed noficably compared to st seting.
Too few shad present to make observations
4-May  [70/30 27,187 |102.40  [87.43 overcast/light rain 8.8 10:00  [136 54 190 6.0 15 13 3.50 5.60 0.57 few RIV NA NA NA too few fish for obs
less bubbles than higher FD flow settings. Similar behavior as 80/20, RIV hold near FD and stack up and then
12-May |70/30 9062 |101.32 |83.10 partly doudy 145 12:40 (160 56 216 6.0 7 2.4 5.65 39 0.70 RIV, SLP US,RLO,M |US,RR,0,5 |US,M,0,5 |headinto hopper in pulses and more toward lower water column when entering hopper. RV notfalling out
of lower flume between cycles
24-May  [60/40 om0 (10035 [8230  |overcestflghtrain |59 [1130 5 [e6  [161 ) 5 |13 s [0 1 fa USRLFO  [US,RUMF,C |UsM,50 ;e“:‘:f:;y&" Auicly passig cameras going US and DS before entering Ropper. More ish overal kel bc
g vy e 1309 |100134 (8400  |sunny 26 |03 (08 [ |06 6.0 15 13 B0 |36 100 RIV RLUS,O,F [poorvis  |RLUS,O,M :xs:ﬁ;';é'"m hopper inlower thrd of water colum, few are moving out, hokding RIVback down onoe
E 17-May [50/50 6478 |101.27  [81.90 light rain 131 10:50 87 88 175 6.0 15 13 5.60 3.10 110 RIV,ATS US,RLFO |USMS0  |US,M,50 |[Similar to the 75/25 but RIV lower in water column, less Riv moved into flume when it became overcast
5 18May 50750 5281 10127 [3138  [sunny 125 240 100 10 b0 60 7 155 550 170 112 RV, AMS poar vis hoorvis 15,05, 0 Lm-: of bubbles at diff and -downstrea m, increase ift freq bc more RIV. RIV milling below v gate until school
Il’.l builds up and then moves into hopper
4-May  45/55 27,187 |102.40 [87.43 overcast/light rain 8.8 9:30 85 102 187 6.0 15 0.8 3.50 5.50 0.57 few RIV NA NA NA low fish numbers and low visbility due to high flows
10-May |40/60 11541 (10135  |83.57 sunny 125 12:30 83 123 206 6.0 15 11 5.50 3.80 0.95 RIV Poorvis, RL, 0, JUS,RLM,C  |US,M,0,F  |Cameras adjusted bc of buddles at FD
12-May |40/60 9062 10132 |83.10  |partly cloudy 145 7.00 30 118 198 6.0 15 11 5.00 4.00 0.80 RIV, SLP Poor vis, US, F, {US, RL M, O, F |good vis, US, MRIV more toward lower water column when passing V Gate
o [rmay s 6478 (10127 [3190  [ightrain B1 [Be B |3 |m 60 5 Jos  [sso [0 108 WRVATS  [USRLEC  [pooris Us  |us,M,ED,s, [t movee slowernear Vesteand ower inwater column, schoolshold an dbuild up more noficae beow
5 Vgate before moving into hopper
& 4 More fish were obs leaving hopper at this setting and v gate at 9.0, so changed back to 6.0, all fish generally
g g 2-lun  [25/75 5451 |101.26  [81.58 partly doudy 213 10:00 (46 134 180 9.0/6.0 10 0.7 5.00 3.60 0.68 All US,RLF,C  |poorvis US,M,F,0  [morereluctant to enter hopper at this setting compare to higher hopper flow and still leaving hopper at 6.0
3 [ setting too. Lift at 13:00 verified less fish.
3 14-Jun  [20/80 13310 (10152 |83.94 light rain 18 10:30 41 138 179 8.0 15 0.5 5.00 3.60 0.56 All US,RLFC [USMEC US,M,S, C  [Lowvis., notmany fish present. Few shad present and seen in hopper, but overall less fish entering hopper.
15-Jun  [20/80 12083 (10138  [83.64 overcast 183 7:20 36 132 168 8.0 30/15 |05 5.30 3.20 116 All USRLFC [USMFEC  |US,M,SC (Lowvis., notmanyfish present. overall less fish entering hopper.

Legend: FD = Floor Diffuser; RR =River Right; RL = River Left; M = Middle; ED = Evenly Dispersed; US = Upstream; DS= Downstream; F = Fast; S = Slow; C = Chaotic, 0 =

Orderly; RIV - River herring; ATS = Atlantic salmon; AMS = American shad; SLP = sea lamprey




Results 15

* High Hopper Flows Observation (>70% total fish lift flow through
the hopper).:

15 of 26 conducted under high hopper flow conditions

Velocity through the hopper generally between 1.5 to 2.4 ft/s;
Entrance velocity ranged from 4.10 to 7.10 ft/s; Entrance drop
ranged from 0.5 — 1.32 ft.

Fish appeared to navigate through the entrance flume quickly
and orderly, especially around 75-80% hopper flow
conditions.

Visibility was best during high hopper flow observations, except for poor visibility at the V-gate during the 100%
hopper flow setting due to increased entrained air extending downstream of the V-gate.

Higher numbers of RH and Atlantic salmon were captured in the hopper during the higher hopper flow AWS settings.

RH generally passed FD easily until slowing at V-Gate, and occasionally schools accumulated here before all moving
into hopper. Moved into hoper quickly and in lower to middle water column

High densities of river herring in the entrance flume made it difficult to assess the passage behavior of other species
present (salmon and shad); Salmon swam more orderly into hopper when RH less dense, and in groups of two or more.




Results — High Hopper Flow Video 16

Entrance

ENTRANCE 01 RATTI3 ENTRANCEOL g




Results — High Hopper Flow Video 17

Floor Diffuser

DIFF DS I e w7128 2 1 DIFFDS




Results — High Hopper Flow Video 18

V-Gate

VGATE DS WATT13 VGATE US WATT12




Results — High Hopper Flow Video 19

V-Gate

VGATEUS WHOT19




Results 20

* Even Flow Observations (“traditional operating conditions” of hopper flows
ranging from 40 to 60% of the total flow)

e 7 out of the 26 observations.

* Velocity through hopper between 1.3 to 1.55 ft/s; Entrance velocity
ranged from 4.90 to 5.7 ft/s; Entrance drop ranged from 0.57 — 1.8 ft.

* Visibility generally poor

* RH passing into the hopper lower in the water column, and overall
seemed slightly more chaotic in the area of the floor diffuser

* In general, it appeared that less fish may have been present within the
lower flume during the even hopper flow settings when compared to
observations during the higher hopper flow settings; however, as
noted previously, flow from the floor diffuser and visibility
downstream of the V-gate were generally poor under these flow
scenarios.




Resulls — Even Flow Video 21

VGATE DS WATTL1 DIFF US o WATTL1




Results 79

* Low Hopper Flow Observations {hopper flow < 40% of the total flow)
* 4 out of the 26 observations.

* Velocity through hopper ranged from 0.5 to 0.7 ft/s; Entrance
velocity ranged from 5.0 to 5.5 ft/s; Entrance drop ranged from
0.56 - 1.16 ft.

* Visibility was poor due to turbulence and entrained air/bubbles
from the floor diffuser.

* Less overall fish when compared to higher hopper flows.

* RH swimming behavior chaotic as they moved through the entrance Hopper
flume and over the floor diffuser, and tended to be lower in the
water column through the V-gate, with slow and chaotic behavior.

* The dominant behaviors suggest that the upward currents along
with increased entrained air created by the high FD flow settings
could be having a negative impact (chaotic swimming behavior)




Results — Low Hopper Flow Video 23

2023-06-14 10:37:02

VGATEUS WMOT19 DIFF DS WHOT17




Discussion 4

* River flows unseasonably high during second half of study period — Exacerbated difficult viewing conditions

e Cool river temperatures and high flows in June contributed to an inconsistent and low shad run

* Water color and clarity (turbidity), lighting, entrained air, water currents, and high numbersof fish created difficult viewing
conditions.

* Underwater cameras to observe and/or characterize the swimming behavior of diadromous fish in the entrance flume of
the Milford fish lift was demonstrated to have low applicability given the consistent paor visibility throughout the study
under most testing scenarios (including the normal flows in May), and across a range of environmental conditions.

* Despite viewing conditions, study objectives were mostly met
* American shad - generally low daily counts June, likely due to conditions, little meaningful behavioral responses detected.
* However, valuable insights of river herring and Atlantic salmon (inferred for American shad)

e Overall positive response to more AWS hopper flow than floor diffuser flow

* Less upwelling water currents and entrained air/bubbles emitted through the floor diffuser at higher hopper flows.

* Fish swimming behavior through entrance flume, V-gate and into the hopper more consistent/orderly manner.

» 1.5 ft/s through hopper and 1.0 ft drop at the fish lift entrance did not appear to negatively impact passage efficiency.




Discussion o5

Wider V-gate opening (8.0) appeared to benefit passage into hopper, while not sacrificing retention in hopper.

High-volume river herring periods — as fish density in the hopper increased during cycles, fish just autside tended to mimic
wave-like swimming behavior of fish in the hopper.

Shorter lift cycles (7-10 minutes) benefit passage efficiency during peak river herring periods; however, we are unable to
determine how shad respond to such conditions from this study.

Time of day influenced fish activity — fish numbers increased as day progressed, generally starting in late mornings.
Intensity of natural light (or shadows) in the entrance flume may be influencing river herring behavior

* Less chaotic when the flume was entirely shaded or when it was overcast;

* However, when it was bright out, river herring may be slightly apprehensive to enter shaded areas withinthe flume.
Overall —results suggest that;

* Higher hopper flow (>60%) and lower floor diffuser flow (<40%) creates improved fish passage conditions for all
target species in the entrance flume.

* Combining higher hopper flows with a V-gate setting of 8.0, 2.5 ft/s velocity through the hopper, and targeting an
entrance drop of 1.0 ft, fish passage conditions may be improved further, especially for attracting higher numbers of
Atlantic salmon into the entrance flume and into the hopper quickly.
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‘ Milford Daily Fishway Inspeetion Form I £ 3
Date: $- 7-23  Time: ?'S’ Inspector: e Hinged Gate Spﬂl:@ / Nao

Head Pond Blevation: |O2.¢/0  RiverFlow @) _o/ [, |87 Obermeyer Spill: (Va>/ No

Tailwater Blovation: 87.43 . WaterTemp°C: __§.§  Log Sluice Spill: (YesY No

Turbines On: Y Y VoY Y Y Upstream Eelway: Yes CNG
(¢ orX) T2 3 4 5 5 '

. Denil Running: ~ Yes {"Noy
_Tpstream Fishway ** Cleon Debris Before Taking Meosurements ¥* '
1.) Fishway Debris:

-8) Grizzly Rack _ V" Sorting Facility  »~ 7 Punch Plate /  Hopper Block Screen v

2..) Fish Lift Opes .-,; g Mode; Lift Count

a) / Manual Frequency: o0 (mins) V~ga’ce é. O Seasonal: /6 6
b) When unmanned, Sorting Facility Gates are: Open / Daily: 3

3.) Upper Flume: | ’ :
a) Weir: [(2 (£) [02.1 ® .8 @ (Open)Closed
o Staff Gﬂugﬁ (e} StaffGauge(Sw)  Dist StopLogs(L) ™ TrashPipe |
b) Flume Veloolty . | = SO0 ofs= 0.7 tps

Flow (Weir + Pipe) Flume Velocity
Torges: 1.0~ 1.5 fps

4.) Aux. Water System:

) Hopper Flow: 3 ) . % @ @ = I o= _ 0.5 s
Bulkhead Pangls; (rows) Gate 3 Backwater Bl Hopper Flow Hopper Velority

' Targer: 1.0-—-1.5fbe

b) Floor Diffuser: 9 2 2 A i @ = 102 f 187 o
Bulkhead Panels, (rows) Gate 4 Backwater Bl Floor Diffuser Total Blow
) 57: Torger: 190210 cfy
5.) Lower Flume: ’ ' ) L.

&) Bntrance Drop: g8 @ €8.0 @ %’ ® = 2.5 fos

Flap (Gats  Staff Gauge (Sp) EotranceDrop  ~ Eoirance Velocity
o Torget: 4—6 jps .

Does flow meet targets? Yo LNo

Dowunstream Fishway Open? Y/N Comments and Adjnstments:

1) Flow adequate: \

2.) Enfrances not blocked by debris: Y

3.) Bel Chimaney open: -

Fishway Mortalifies:

(Count, Species, Location, Disposition)

Shad: :

Riv: o | ' )

Please provide completed inspection forms to the }Lmen“mg and Compliance Group every Monday morning.

Page | 1
Version 2.8 Apr 30, 2018




3.) UDPSL DAULS DL0wY.

a) Weir Formula: .
1) Subiraoct the distance to the stoplogs (L) from the Benchmark Elevation (B.) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106,67 = 106.7).

1067 —_S.9 = J0n.9
Bc ’ L Wz
2) Subiract W, (calculated above) from the Staff Gage just upstream of the weir (Sy) to find Depth at Weir (FD).

102.1 - 00,7 =_1.2
Sw W H

3.) Using H (caleulated above), look up Upper Flum ‘Weir Flow from Chart 1: | 0,2 A ofs

Trash Pipe:
1.) Using the Pipe Staff Gauge (Sg), look up Pipe Flc w from Chart 2: + cQ s

b) Upper Flume Velocity: A = So cof
©1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Round to the nearest tenth.
Isvelooity between 1.0 1.5 fos? Tos(=Frwr =] 0- T Jfos
Flume Velocity

4y Auxiliary Water Supply: ,
a) Hopper Flow: . b) Floor Diffuser:
1.) Subtract the Backwater Bl from the Lower Flume Staff Gauge (Sy) for both. Round to the nearest foot.

9¢ - ¥%.0=_8 97 - _$5 9

BackwaterBl; > S Head of Waters ' Backwater Bl Sy Head of Waters

1l

2.) Find the number of Sections of Holes open by strming the rows from each panel. Repeaf for both bulkheads,

2 4 - 5 2 + 2 + 2 = 6

Bulkhead Panels; Rows)  Sections Holes; . Bulkhead Panelsy (Rows) Sections Holesy

3.) Using the Head of Water, and Sections of Holes (calculated above), look up.the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

#

o . - F N e - Pt
== i o R \ = o g L
—Lg= Fa

N, A i

Hopper Flow - ‘ 7 Floor Diffuser

4) Using the Hopper Flow (caleulated above) and Tower Flume Staff Gauge (Su), look up the Hopper Velosity

from Chart 6: )
Is the velocity between 1.0— 1.5 fos? Yes /o> Fixitl = 0.8 |ms
, " Hopper Velooily
5.) Lower Fhume: Is the Total Flow between 190 — 230 ¢f§? Yes@ Freitl = / X 7 |ofs

) Entrance Drop and Depth: Total Flow
1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.

Swbtract the Flap Gate Blevation trom Sy, for the Bntrance Depth. Round fo the nearest ienifi,

€Y PO s
s - Q142 - O.57 Qw - 2.5 =S5.%
Sy, Tatlwater Bl, Enfrance Drop Sh Flap Gate Bl Enfrance Depth

2.) Using the Total Flow and Entrance Depth (both caloulated éboye), look up Brirance Velocity from Chart 7.

3.5

Bntrance Velocity

Is the velocity between 4.0 — 6.0 fps? Yes @ﬁAdjuﬂ‘ Flap Gotel =

Page | 2
Version 2.8 Apr 30, 2018 '




Date: 5,14/& 2 Observer: (M5 Weather: Duerias F —
Water Témp:u River flow: o2 F 18
_Test condition= 7y /2 Fd
Start time o hd End Time
Entrance Flow 190 Hopper bulkhead
Hopper Flow 120 Elevation
Hopper Velocity [« 3 Rows of holes | 5 )
— Floor diffuser
Diffuser Flow 5 L7' bulkhead
Entrance Velocity 5.5 Elevation gt
Depth over Flap gate 5 Rows of holes 3
Drop 0.5 F Lift Frequency /< pin
Tailwater Elevation 6 F Y43 Lift cycle time (
Lower Flume
Elevation 008. o0 V-gate Width & ! Z)
Entrance Gate
Eetting 8 <.
Observation Time Start:___ Time Stop: j
Fish Observation (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior

Entrance

Diffuser Downstream

Diffuser Upstream

V-gate

Comments:

- (;aOA

Vs </ b

2((‘47/

precen 4 45

[ fA'lf L

(R quf

Vicke @@ vljg_@, 'CA?U’U"

| o £ 3



Ao "[ <

Date: 7/ Uf I 1z Observer: ,Asl D Weather:Overeast R
Water Temp: g, 3 ' River flow: 2F187F
Test condition = H §H/ 5 5F_D
Start time 1% End Time
Entrance Flow I@ + Hopper bulkhead
Hopper Flow 7 Elevation
Hopper Velocity 0.8 Rows of holes 5
Floor diffuser
Diffuser Flow 10X bulkhead
Entrance Velocity 3.5 Elevation 9}
Depth over Flap gate 5.5 Rows of holes (e
Drop 0.5F Lift Frequency [Smin
Tailwater Elevation St YD Lift cycle time
Lower Flume
Elevation 8 5 .00 V-gate Width é’ ! é}
Entrance Gate -
Setting go? y D
Observation Time Start: Time Stop:
Fish Observation (*dominate behavior)
Camera Species Swimming
| Camera Locations Visibility observed Direction Location Behavior
Entrance
Diffuser Downstream
Diffuser Upstream
V-gate
Comments:
S« Co L Gty gy i e L
Gy "”1774‘ Clevs e
CN”‘ hd (et Ot \( vl | !4‘/




2597@3

Milford Daily Fishway Inspection Form
o
Date: 2{ 212} Time: l é ] [2 Inspector: @ L Hinged Gate Spill: ‘'Yes / No

Head Pond Elevation: {02. 223 River Flow (cofs): Obermeyer Spill: Yes'/ No

Tailwater Elevation: 5 r.Y :% Water Temp °C: Log Sluice Spill: + Yes / N 0

Turbines On: }{ >f }f \‘g 2 ?f Upstream Eelway: Yes / N o/
(v orX) 1 2 3 4 s 6 '

Denil Running: Yes /{"No,)

Upstream Fishway ** Clean Debris Before T aking Measuremem‘s *ok

1.) Fishway Debris: o ) -
a) Grizzly Rack v”% —# __Sorting F acility & L Punch Plate L7 Hopper Block Screen [

2.) Fish Lift Operating Mode: Lift Count
a) Automatic / Manual Frequency: /5/ (mins) V-gate Q . 0 Seasonal:
b) When unmarnned, Sorting Facility Gates are: Open / Closed - Daily:

3.) Upper Flume:

a) Weir: {g?} . ‘r”? () ‘ ;és % () %.z:) Qﬂ I6i)) Open / Closed
Staff Gange (Sp) Staff Gauge (Sy) Dist. Stop Logs (L) Trash Pipe

b) Flume Velocity: =90 o= |10 fps

Flow (Weir + Pipe) Flume Velocity
Target: 1.0~ 1.5 fps

4.) Aux. Water System: - A (7 5%) o
a) Hopper Flow: Lg‘ ng f ¢ () 10 w = / 59 cfs = /i 3 fps
i Bulkhead Panels, (rows) Gate 3 Backwater El., Hopper Flow Hopper Velocity

Target: 1.0~ 1.5 jbs

 (28.5%
b) Floor Diffuser: i ! 3 azfz (in) ?f 6) = 5 4 ( cfs) /90 cfs

Bulkhead Panels, (rows) Gate 4 Backwater EI., Floor Diffuser Total Flow
O Target: 19021 cre
5.) Lower Flume: ~ % : é
a) Entrance Drop: QQ L{ ) ;(—)? f ) (ﬁ) = O 5F ) = 5 5 fos
Flap Gate Staff Gauge (Sy) Entrance Drop Entrance Velocity

Target: 46 fps

, Does flow meet targets? Yes / No
Downstream Fishway Open" (¥/N Comments and Adjustments:
1.) Flow adequate:

[

2.) Entrances not blycked by debris: 7 {M J}i / ) ’“f
3.) Eel Chimney open: ™\ j 7": '”JJ f‘;iﬁ | ',fw 2

Fishway Mortalities:
(Count, Spicies, ]Zocaﬁ?n Disposition)
Shad: \ [

Ri - ® Flay ﬁwm Ha ey cop Tl
1v: S
/ Vgl qop | f:"ﬂiu \

/

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.

Page | 1
Version 2.8 Apr 30, 2018



3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (Be) to find the Weir Elevation (We).

The benchmark is the top of the rabbit for

. 1067 —
_

(g,

L

- 1005
We

2.) Subtract We (calculated above) from the Staff Gage just

.8 - .5

/ ¢
Sw We
3)) Using H (calculated above),

Trash Pipe:
1.) Using the Pipe Staff

b) Upper Flume Velocity:

- 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp),

from Chart 3: Round to the nearest tenth.

Is velocity between 1.0 — 1.5 fps? Yes/No = Fix it

4) Auxiliary Water Supply:
a) Hopper Flow:

Sy ead 'of ‘Waters
2.) Find the number of Sections of Holes open by

4 +H

Bulkhead Panels; (Rows)

als

PRackwater El;

) +

W
Sections Holess

3.) Using the Head of Water,
and Floor Diffuser Flow from Chart 5.

_1H (M5

Hopper Flow

7\
1

4.) Using the Hopper Flow (calculated above) and Lower Flume
from Chart 6:
Is the velocity between L.

5.) Lower Flume:
a) Entrance Drop and Depth:

1.) Find the difference between the Tailwater Elevation (read from the computer) and St

Subtract the Flap Gate Elevation from Sy

Gh B4z - 0SF

Sy, Tailwater El. Entrance Drop

2.) Using

Is the velocity between 4.0 — 6. 0 fps? Yes/No

Version 2.8 Apr 30, 2018

the weir on the shoreward

Jook up Upper Flume Weir Flow from Chart 1:

Gauge (Sp), look up Pipe Flow from Chart 2:

Bulkhead Panelss (Rows)

0— 1.5 fps? Yes/No = Fix it!

Is the Total Flow between 190 — 230 cfs? Yes/No

the Total Flow and Entrance Depth (both calculated abové},

side (surveyed at 106.67 = 106.7).

upstream of the weir (Sw) to find Depth at Weir (H).

1.3
H

“

(o

{? cfs

+ E cfs

= g& cfs
look up the Upper Flume Velocity

] D s

Flume Velocity

Y

b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Tlume Staff Gauge (Sp) for both. Round

to the nearest foot.

1D

Head of Watery

#

St

)
98 -
Backwater Bly

summing the rows from gach panel. Repeat for both bulkheads.

I

Sections Holes,

+

{ {

and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4

_ sy (2852

Floor Diffuser

Staff Gauge (S1), look up the Hopper Velocity

[ D s

Hopper Velocity

|90
Total Flow
for the Entrance Drop.

il

= Fix it!

cfs

for the Entrance Depth. Round to the nearest tenth.

£
»’f -

- g /
iy = 5.l

Flap Gate El. Entrance Depth

look up Enfrance Velocity from Chart 7.

2,5

Entrance Velocity

= Adjust Flap Gate! =

Page | 2




2,53

Date: S’/l/ /;L 2 Observer: MN( Weather: Dvtreest < drz o
Water Temp: 8.5 River flow: R IEE
Test condition = Yn7, 4* 165 Fp
Start time 1y dy End Time
Entrance Flow (<9 Hopper bulkhead
Hopper Flow (20 Elevation | 9 ¢,
Hopper Velocity (s~ Rows of holes 4 <
‘o Floor diffuser
Diffuser Flow L bulkhead
Entrance Velocity X S Elevation | <} o
Depth over Fiap gate jﬁf{ Rows of holes J
Drop D-%5 7 Lift Frequency ;< piia
Tailwater Elevation (3(7, ¥ Lift cycle time
Lower Flume - .
Elevation 8” ] V-gate Width - O
Entrance Gate .
Setting Y2 i
Observation Time Start: /2. _ U % Time Stop: :"t? BQ
i Fish Observation (*dominate behavior)
‘ ‘ Camera Species Swimming
| Camera Locations Visibility observed Direction Location Behavior
Entrance
Diffuser Downstream
Diffuser Upstream
V-gate
Comments:
= Aor ew o 9 L ﬁ[,'bf L fres< A s + ’CUF Q b&-c credio <5

" Cood yiibilay CSpecally on dawgn

(Ciares




3072
Milford Daily Fishway Inspection Form

[ 35 Time: 10 ¥ Inspector: " { Hinged Gate Spill: Yes / No
Head Pond Elevation: | C} i 23 River Flow (efs): _ 2 F, | 8F Obermeyer Spill:  Yes / No
Tailwater Flevation: g”‘;?‘ “ Water Temp °C: g ,é Log Sluice Spill: Yes / No
Turbines On: _ ~  ~ G Upstream Eelway: Yes / No
(v orX) 1 2 3 ‘4 5 6 ' BN
Denil Running: Yes /“No’
Upstream Fishway #% Clean Debris Before Taking Measurements **
1.) Fishway Debris:
a) Grizzly Rack - Sorting Facility -~ Punch Plate ... Hopper Block Screen
2.) Fish Lift Operating Mode: .- Lift Count
a) f&utomcatlc /Manual Frequency: (mins) V-gate '~ .} Seasonal:
b) When unmanned, Sorting Facility Gates are: Open / Closed B Daily:

3.) Upper Flume: | - P
a) Weir: NEE \,g () / Uf g @ TN Open / Closed

Staff Gauge (Sp) Staff Gauge (. Gauge (Sw) Dist. Stop Logs (L) Trash Pipe
. -7 D g
b) Flume Velocity: = N N ofs = Y fps

Flow (Weir + Pipe) Flume Velocity
Target: 1.0~ 1.5 fbs

4.) Aux. Water System: 1 ‘ =
) yste g_f /- _ Jg ] 70 |5
a) Hopper Flow: i’ (in) g ®w = cfs = fps
. Bulkhead Panels; (rows) Gate 3 Backwater El.; Hopper Flow Hopper Velocity
Target: 1.0~ 1.5 fos
N iy, -y ¥ ;j’ EaY t:{ ::‘? R 3 C"
b) Floor Diffuser: Y ! Lo ) @ = cfs | % { cfs
Bulkhead Panels, (rows) Gate 4 Backwater El., Floor Diffuser Total Flow
Target: 190—210 cfs
5.) Lower Flume: 7 \g}/mf’ ' _ 75
a) Entrance Drop: [/ () LN = 0 <7 ® = 5. fos
Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity

Target: 4—6 fos

Does flow meet tarcets? Yes / No
Downstream Fishway Open? Y/N Comments and Adjustments:
1.) Flow adequate:

2.) Entrances not blocked by debris:

3.) Eel Chimney open:

Fishway Mortalities:
(Count, Species, Location, Disposition)

Shad: ' éz/)i / [ 0

Riv:

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (Be) to find the Weir Elevation (W.).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

1067 = [re = (002
T Be L W,

2.) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
ik - vo? = 14

Sw W. H ‘
3.) Using H (calculated above), look up Upper F lume Weir Flow from Chart 1: i ofs
Trash Pipe: .
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: +J 2 o
b) Upper Flume Velbcity: = TQ\ cfs

© 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Round to the nearest tenth.
Is velocity between 1.0~ 1.5 fps? Yes/No = Fix it = 0" 7 fps
4)) Auxiliary Water Supply: _ Flume Velocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater EL. from the Lower Flume Staff Gauge (Sy) for both. Round fo the nearest foot.

X
L

om, A g
W - G5 _§ 7 - $g - 1/

1

Backwater Ely Sy, Head;”éf Waters; ' Backwater Ely Sr Head of Watery

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.
Lo, ) y

I
!

b =10 oy T S
Bulkhead Panels; (Rows)  Sections Holess Bulkhead Panels; (Rows) Sections Holes,

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

f - i /

B Y £ {}’ 4 Y | g opn i
R ¥ h \ i b pyde
- </ et (4»/&1 é? > = [ {“ {Cm” /,(}

Hopper Flow Floor Diffuser

=,

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sv), look up the Hopper Velocity
from Chart 6:

Is the velocity between 1.0 — 1.5 fps? Yes / No = Fix i = f . S ps

Hopper Velocity
5.) Lower Flume: Ts the Total Flow between 190 — 230 cfs? Yes/No = Fixit! = S5 s
a) Entrance Drop and Depth: . Total Flow '

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from S;. for the Entrance Depth. Round to the nearest tenth.

T

L ey P T . |

i S g il N W Y R W # . 2

(Y it = 0N o A I
St Tajlwater El. Entrance Drop Sy, Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? Yes /No = Adjust Flap Gatel = 3«;_
Entrance Velocity

Page | 2
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Camera Visibility Descript
Date: 5/9[2 3 Observer: |RD Weather: Sunny |55 °F pwm "por
. , ; . 7 Medium M
Water Temp: 12 & River flow: 13, 078 Hedur, :
Test condition= 53 % / 48 % Fish Observations [Descriptor
. ) . Direction
Start time 10.30 End Time 1130 Upstrean 5
Entrance Flow X0 Hopper bulkhead Downstream D
R Location
Hopper Flow 105 Elevation 4 ot -
Hopper Velocity 1.3 Rows of holes | L
Floor diffuser M
: D
Diffuser Flow 75 /177‘) bulkhead :
Entrance Velocity 5 F 41 o Elevation f:
Depth over Flap gate 3, (s 5@{ Rows of holes 5
Drop |, O Lift Frequency c
Tailwater Elevation 4.0 Lift cycle time Other
Lower Flume |Spedies observed Descriptor
Elevation 85' O V-gate Width é 0 ;E"e’"“g m’s
Entrance Gate Salmon ATS
Setting 57 / ' (71 Sea Lamprey St
Striped bass SB
Observation Time Start: |1 20 Time Stop: __ 11 320 j
Fish Observation (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
EL-pubside | M® RIV | U5 RL O, F
E2-Tosdr | Prluble
F-D% P - bubbles
DF -4S P -bubbly
VG-RL RS RV [us® 265 | gt 0,
VG - RR M BV | w5l | RL D, M
Comments: . .
() Turved W oA WJW 50 Vit ng \/-ﬁw a9 prelf




g — - Milford Daily Fishway Inspeetion Form
Date:_5/7/%% Ti:ms v7:%0 Inspsctor: cf . /V!& Hinged Gate Spﬂl:@ No

Head Pond Elevation: /. 2% River Flow @) /3, 098 Obermeyer Spill:  Yes / @
Tailwater Blevation: g% & . Water Temp°C:_/2.6< Log Sluice Spill: " Yes )/ No
Turbines On: \( \( \( 1 1 ] Upstream Belway: Yes /No )

(/ orX)
Denil Running: ~ Ves #NG.)
Upstream Fishway ## Clean Debris Befare Taking Measurements ** '
1.) Fishway Debris:

8) Crizzly Rack o Sorting Facility L~ PunchPlate T Hopper Block Sereen_~

2.) Fish Llft Operatmgl\/lode Lift Count 25 L{
8) JufomaleiMannal Frequency: 30  (ming) V~ga‘re 6.0 Seasonal:

b) When unmanned, Sorting Facility Gates are: Open / Daily: /Z

3.) Upper Flume:

ol
a) Weir: el /O] @ M @

) Staﬁ’c‘ Gange (Sp) _Staff Gauge (Sw) Dist. Stop Logs (I,) ‘

7 Opegdl Closed
- rash]?lpe S - . (/,M

b) Flume Velocity: ' 37 ofs = &’7 Tos -

FIDW (Weir + Pipe) Flume Velocity
Targes: 1.0~1.5 fos

4.) Aux. Water System: : ;
2) Hopper Flow: S ? |2~ @) P @ = w ofy = /-3 fps

Bulkhead Panels; (rows) Gate 3 Backwater Bl., Hopper Flow “Hopper Velo city
] Target: 1.0~ 1.5 fps
b) Floor Diffuser: | - 72 Z- Z:{ (ft) = 93 ofs 20 | ot
Bulkhead Panelsy (rows) Gate 4 B ackwater Bl Floor Diffuger Total Flow
) Target: 190—210 cfs
5.) Lower Flume: =~ . - 7
a) Enfrance Drop: 91 @) 70 (&) = [0 @ = % fg
Flap Gale Staff Gavge (5) EntranceDrop  ~ Enfence Velocity
. Torget: 4—G)ps .
Does flow meet targets? Yes / No
Downstream Fishway Open? @ N Comments and Adjustments;

1.) Flow adequate: CHENGED  [IH et T FER friove 30 yu i 5

2.) Enfrances not blocked by debuis: !/f LO7Z op= 2L AOVIAL
3.) Bel Chimney open: >

Kishway Mortalities:

(Count, Species, Location, Disposition)

Shad:

Riv: ’ﬂf _ k

9.9 ~80.5
Please provide completed inspection forms to the Lmensmg and Compliance Group every M@nday morning.
gn. - BL{ : Page | 1
Version 2.8 Apr 80, 2018 G, - 1,0 85! - 2,7
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3,) UPPDL LLULLD LAYy .

a) Weir Formula: ‘
1.) Subtract the distanos to the stoplogs (L) from fhie Benchmerk Elevation (B.) to find the Weir Blevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106,67 = 106.7).

_ 4.8 = 99
1067 - éL ;?_ 7

2) Subtract W, (calculeted above) from the Staff Gage just upstream of the welr (Sw) 10 find Depth at Weir (F.

201 - 919 = 4.2
Sw We H

3.) Using H (caleulated above), lock up Upper Flume Weir Flow from Chart 1: % ofs

Trash Pip e
1) Using the Pipe Staff Gange (Sg), look up Pipe Flow from Chart 2 + /] ofs
b) Upper Flume Velocity: = Z 7 ofs

1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sg), look up the Upper Flume Velocity

from Chart 3; Round to the nearest fenth. /728
LS
Ts velooity between 1.0~ 1.5 /ps? Yes (M)=rmit  =| Ot 7 los
Flume Velocity

4.) Auxiliary Water Supply: ,
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater B from the Lower Flume Staff Gauge (St) for both. Ko und to the nearest foot.

97L —_ g5 = 7 22 — 35 = /22—

BackwaterBl; ° St Head of Waiers ' Backwater Elg Se Head of Watery
2.) Pind the number of Sections of Holes open by summing the rows from each panel. Repeaf for both bulkheads, -
Z . % - ¢ /] + 2.+ 2 =_5
Bulkhead Penels; (Rows)  Sections Holes; . Bulkhead Panels; (Rows) Sections Holess

3.) Using the Head of Water, and Sections of Holes (calculated above), look up.the Hopper Flow from Chart 4
and Floor Diffiser Flow from Chart 5.

_ 08 ~ _ 94

Hopper Flow Floor Diffuser
4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gange (S1), look up the Hopper Velocity
from Chart 6: ) -
Is the velocity between 1.0~ 1.5 ﬁJsNo mmil =\ /.3 |fs
. i " Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 —230 cfs*?No ~piil  =| 200 |ofs
Total Flow

8) Entrance Drop and Depth:
1.) Find the difference between-the Tailwater Blevation (read from the computer) and &, for the Entrance Drop.

Subtract the Flap Gate Blevation from Sy, for the Entrance Depth. Round to the nearest tenth.

85 - 84 - _19 85 _ 814 - 36
S.

S, Tailwater El. Enirence Drop Flap Gate Bl Enfance Depth

2.) Using the Total Flow and Bntrance Depth (both calenlated ébove), Jook up Enirance Velooity from Chart 7.

5.7

Bntrance Velacity

Is the velocity between 4.0— 6.0 jj)s?No = A djust Flap Gatel =

Page | 2
Version 2.8 Apr 30, 2018 '




Py =7Te Milford Daily Fishway Inspection Form _.asnlye. (o F = J_
Date: 5 !ﬁ i&} Time: 1200 Tnspector: Qi' ?)e H Hinged Gate Spily Y3 / No
Head Pond Elevation: 0], é”’ : River Flow (o) _/ 3:, Q? {3 Obermeyer Spill: YesC/:ig
Tailwater Elevation: f{ 5 z{j . Water Temp °C: 12, ,@ Log Sluice Spill: /Y} / No

Turbines On: \j \f \/ \/ Y \f/ Upstream Eelway: Yes /&ng
( orX) ) 3 4 5 &
- Denil Ryoning:  Yes / NQ
Upsiream Fishway ** Clegn Debris Before Toking Measurements ** T
1.) Fishway Debris: | A / -
-8) Orizzly Rack Sorting Facility *~ " Punch Pla’ce \\\\\ " Hopper Block Screendw/

2.) Fish Lift Operating Mode; (f( C.: Lift Count
: ° | SHE (.0

a) Automatic/Mannal Frequency: (mins) V-gate L < Seasonal:
b) When unmanned, Sorting Facility Gates are: Open / Closged Daily:

3.) Upper Flume: ) :
a) Weir: o2 @ 10 ] ® Lﬂ &) - pen// Closed

, Staff Gange (Sp) Staff Gange (Sw) Dist. Stop Logs (1) Tash Pipe -
b) Flume Velocity: ' = 57 ofs = & 7 s

Plow (Weir + Pipe) Flume ‘Velocity
Targes: 1.0~ 1.5 fps

4.) Aux. Water System: -
a) Hopper Flow: Y 3 2\ @ @ = /6/57 ofy = /ﬁ) s

Bufkhead Pangls; (rows) Gate 3 Backwater Bl Hopper Flow “Hopper Velocity
Targes: 1.0—1.5fbs
b) Floor Diffuser: e () = cfs cfs
Bulkhead Pansls (rows) Gate 4 B ackwater Bl Floor Diffuger Total Blow

Target: 190210 ¢f%

5.) Lower Flume: ‘ ‘ - o p wmmc?—fﬂ
8,) Entrance DI‘Op: ' 51 ; 12 €3] g wg,«"?"’; () == ﬂ; L @ = 4’/' f@s

Flap Gate Staff Gauge (Sr) Eofrance Drop  Enfrance Velocily
. Target: 4—6ps .

Does flow meet targets? Ves / No
Dowunstream Fishwav Open? Y/N Comme;mts and Admsiments
1) Flow adequate:

2.) Bnfrances not blockeé P
3.) Eel Chi open: St
Fishway Mortalities: '

(Count, Species, Location, Disposition) ~§ /~427h {,;w;fw L& <
Shad: ~

, | (0805 e Y
Riv: . | et o

Please provide completed inspection foxms to the Lmensmg and Compliance Group every M@nday morning.
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3.) UDDEL OIUINS LLOW:
a) Weir Formula:
1) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B.) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106,67 = 106.7).

&
1067 — .9 =
B, L We

2) Subtract W, (caleulated above) from the Staff Gage just upstrearn of the weir (Sw) to find Depth at Weir (£).

@J*%§=g1,

3.) Using H (caleulated above), look up Upper Flume Weir Flow from Chart 1: Z{i/_}_ ofs

Trash Pipe:

1) Using the Pipe Staff Gauge (S), look up Pipe Flow from Chart 2: + 13 o
b) Upper Flume Velocity: , = 3? ofs

1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gaugs (Sp), lock up the Upper Flume Velocity

from Chaxt 3: Round to the nearest tenth. oA
Js velocity between 1.0~ 1.5 fps? ¥es/No =Fix it = ﬁi? Tps
4.y Auxiliary Water Supply: . Flume Velocity

&) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater Bl from the Lower Flume Staff Gauge (Sy,) for both. Round to the izmearesz‘ foot.

¥ P - 1B /D L D
Backwater Bl > S Head of Waters ' Backwater Bl Sy Head of Watery

2.) Find the number of Sections of Holes open by summing the rows from each panel. Rapaa{ for both bulkheads,

&[‘+3 - — ot —(

Bulkhead Panels; Rows)  Sections Holes; . Bulkhead Panels, (Rows) Sections Holess

3.) Using the Head of Water, and Sections of Holes (caloulated above), look up,the Hopper Flow from Chart 4
and Floor Diffirser Flow from Chart 5.

T8 (o) .0 _(0%)

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (caleulated above) and Lower Flume Staff Gauge (1), look up the Hopper Velooity

from Chart 6: .
Is the velocity between 1.0 — 1.5 fps? Yes /No =Fixitl = /,g fps
, " Hopper Velocity
5.) Lower Fhume: Is the Total Flow between 190 — 230 ¢fs? Yes/No = Ficitl = / Lfﬁ ofs

a) Entrance Drop and Depth: Total Flow
1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Blevation from Sy, for the Bntrance Depth. Round fo the nearest tenth.
LRV R iy
g4z - 830 - 0.9 g3 Ll = 3.1
St

Tailwater El. Entrance Drop Sy, Flap Gate EL. Enfrance Depth.

2.) Using the Total Flow and Entrance Depth (both calculated éboye), Jook up Bnirance Velocity from Chart 7.

Is the velocity between 4.0— 6.0 fps? Yes /INo = Adjust Flap Gatel = L) { ?
' Entrance Velocity

Page | 2
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| |Camera Visibiity Descript
Date: 5/4/2 2 Observer: |RD Weather: Sunvng S SU looor : =
. H . y Medium M
Water Temp: (2.5 River flow: 12, 07 6 e :
Test condition = /00% / % ”/p Fish Observations [Descriptor
Start time 1200 End Time a:r::l 5
Entrance Flow 148 Hopper bulkhead Downstream D
Hopper Flow 148 Elevation -;-l%m -
Hopper Velocity I 5 Rows of holes Left L
Floor diffuser Midde M
_ Evenly dispersed 53]
Diffuser Flow % bulkhead Swimiming Behavior
Entrance Velocity 4.9 Elevation v, :’OW ,5:
st
Depth over Flap gate | 3,/ Rows of holes O Ordey 5
Drop D q Lift Frequency 'S Chaotic/Confused c
Tailwater Elevation N Lift cycle time e e
Lower Flume . Spedies observed Descriptor
Elevation 6 Y, F V-gate Width &' O :";‘:’*m"g :;AVS
Entrance Gate Salmon ATS
Setting 9 | b Sea Lamprey s
Striped bass SB
Observation Time Start: 12115 Time Stop: (1250 j
' Fish Observation (*dominate behavior)
= Camera Species y Swimming
Camera Locations Visibility observed Direction Location Behavior
EL . O dy M RIV/ATS | UG KL MIF O
€5~ Triidly M- RIV/ATS | S - pod Valhing| RL [ s /m/p
DF-DS P} RIV | US 4
D,:"’ - L,{ 5 i‘j RIV /,(,,(
v - L M RV <t DS
VG - KR M RIV | uch, p3
Comments:
E1 SRIV and A ATS phsevuedd pewing L <ide 7[//74 7442 ,
"RV now guad (3 pused middic Y e 2o *’M;/Wm
2~ RTIV gusevwed Voldivy  scrpzs iy }mmz/?wﬂ/% %]Jﬁmw,@/

ij Mee LRIV mwa ;fpw'mw'“/ L <idy

VG 1+2 - RIV plosevaed WVD”‘M/'M?_ L/—W bt yhes L7 Ve LA
Col s onn CMAM{ Ag?AH) B fﬁftvipu,c Jei?t o d b

- ] - \"'4)
_ .D vy : ,.g ;‘g,f‘g%&bﬂ \f Le\v‘vuj/b} L,/’ W (ft/f//lﬂ tg’m g"‘{({) [ Q{r{’ C?W;/Q AT

bt

A

-~
g T
LIRS N
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oYy &

: : e — Camera Visibility Descriptor
Date: 'fi/‘//i / 27 Observer: %L)f[ Az | Weather: ¢, Poor p
. : . . Medium M
Water Témp: River flow: [(/r(/,L e .
Test condition= L /0 ) Fish Observations [Desciptor
Start time L End Time 7 20 m 0
Entrance Flow /5/} Hopper bulkhead Downstream D
. Location
Hopper Flow | S Elevation | & # ¢~ — -
Hopper Velocity L9¢ \in Rows of holes | Left L
, Floor diffuser Midde M
Evenly dispersed £D
Diffuser Flow D, % ™| bulkhead Svdmming Behavio
Entrance Velocity Y. g Elevation o Slow S
; Fast F
Depth over Flap gate 3 , ) Rows of holes % Orderly o
Drop V. 3 Lift Frequency /< Chaotic/Confused ¢
Tailwater Elevation 3.5 Lift cycle time e S
Lower Flume Spedies observed Descriptor
Elevation <y, > V-gate Width = ;":::“e’""g :’a’s
Entrance Gate Salmon ATS
Setting % { Sea Lamprey 5P
Striped bass B
Observation Time Start: //_¢Y __ Time Stop: [/ ¥4
Fish Observation (*dominate behavior)
, Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
el endshe M 2av ULC el o
T2 -inside M Qv AS eL O
DF- ¢ .~ v W™, st S
DF -US M- Riv wet, bs” N
V(- Ry m” Qv U 9, F
Vie -2R m* Riv s hatr nwe | ) F
Comments: - v\\ak¢ -@u&f/’o\% NC&#(LA&

() moved e
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L oY &
Milford Daily Fishway Inspection Form

Date: T /(s >3 Time: /J: gu Inspector: M J Hinged Gate Spill: Yes / No
Head Pond Elevation: l()/ 3 ( River Flow (efs): (! ﬂ o Obermeyer Spill:  Yes / No
Tailwater Elevation: 3.5 7 Water Temp °C: Log Sluice Spill:  Yes / No
Turbines On: o — v Upstream Eelway: Yes / No
(v orX) 1 2 3 4 5 6 ‘
Deml Running: Yes / No

Upstream Fishway ** Clean Debris Before Taking Measurements *+ :
1.) Fishway Debris: v o/

a) Grizzly Rack _V__Sorting F acility Y Punch Plate Vv / Hopper Block Screen
2.) Fish Lift Operating Mode: Lift Count

a) Awtomatic / Manual Frequency: ! & (mins) V-gate (» Seasonal:

b) When unmanned, Sorting Facility Gates are: Open / leisgd - Daily:

3.) Upper Flume: A L
2) Weir: (Dl4@  [oly @ G4 ®  OpenyClosed

Staff Gauge (Sp) Staff Gauge (Sy) Dist. Stop Logs (L) Trash Pipe
b) Flume Velocity: = (/Z 07 cfs = / z / ps

Flow (Weir + Pipe) Flume Velocity

Target: 1.0— 1.5 fps
4.) Aux. Water System: L

a) Hopper Flow: 2 9‘ l (in) Oﬁ {(ft) = / cfs = / ’95/ fps

Bulkhead Panels; (rows) Gate 3 Backiwater EJ, 3 Hopper Flow Hopper Velocity
Target: 1.0~ 1.5 fos

b) Floor Diffuser: - >~ ] 4@ (in) Z ? ® = O cfs / (5 2 Jcfs
Bulkhead Panels, (rows) Gate 4 Backwater El. < Floor Diffuser Total Flow
Target: 190210 cfs

5.) Lower Flume: .
a) ErftranceeDrop: fg [ @ 2 Z//" Q ) = 0 Q3 ) = L/, ‘ OI fps

Flap Gate Staff Gauge (Sp) Entrance Drop Entrance Velocity
: Target: 4—6 fps

Does flow meet targets? Yes / No
Downstream Fishway Open? @[ /N Comments and Adjustments:
1.) Flow adequate: ‘

2.) Entrances not blocked by debris:
3.) Eel Chimney open: ﬁ

¥

Fishway Mortalities:
(Count, Species, Location, Disposition)

Shad:
Riv;

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (Be) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

‘-102;7”“‘%‘&=%?j

2.) Subtract We (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
wl.3 - 999 - [
Sw We H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: 3 I cfs

Trash Pipe:
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2. + 17 cfs
b) Upper Flume Velbcity: = ‘{ 7 cfs

© 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth.
Is velocity between 1.0 — 1.5 fps? Yes/No = Fix it = [. // fps
4) Auxiliary Water Supply: Q Flume Velocity
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater EL from the Lower Flume Staff Gauge (Sy) for both. Round to the nearest fooL.

9.5~ 94.2-13%3 oL = D

Backwater El; St Head of Waters ' Backwater Elg St Head of Watery

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

;7 + ’-%—- = ,_.Z___,_ ,ﬁw‘jﬁw = -
Bulkhead Panels; (Rows) Sections Holes; Bulkhead Panels; (Rows) Sections Holes,

3.) Using the Head of Water, and Sections of Holes (calculated above), Jook up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

=/ S ;2 = )
Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sv), Jook up the Hopper Velocity

from Chart 6: o
B . /
Is the velocity between 1.0— 1.5 fps? Yes /o =Fcith = /0 s
Hopper Velocity
5.) Lower Flume: s the Total Flow between 190 — 230 ¢fs? Yes /]\/fa =Fixit!l = / Yﬂ“ cfs
a) Entrance Drop and Depth: . Total Flow ’

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from S, for the Entrance Depth. Ro und to the nearest tenth.

Q%l — @'352-*— 0.0% Yo gl = 3.0

Sy . Teilwater El. Entrance Drop St Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

L
Is the velocity between 4.0 — 6. 0 fps? Yes/No = Adjust Flap Gate! = l * 0)
Entrance Velocity
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Date: 57////,,2; Observer: | 211 Weather: p
Water Temp: 2. River flow: 'E"
Test condition = % #/ &o FO [Descriptor
Start time /7 ,ZQ End Time v
Entrance Flow ?6(,0 Hopper bulkhead D
Hopper Flow Z% 8 Elevation -
Hopper Velocity L./ %Q/Lb\ Rows of holes | L

| Floor diffuser M
Diffuser Flow ! Q‘?' k\’( bulkhead =
Entrance Velocity g 4 Elevation S
Depth over Flap gate Y, z_ / Rows of holes (v Orderty g
Drop D.5¢ Lift Frequency [ Chaotic/Confused c
Tailwater Elevation q1.t9 Lift cycle time et Lot
Lower Flume - Species observed Descriptor
Elevation i“! 3 V-gate Width GO River herring RIV
Entrance Gate x:m i?ss
Setting ? 0 < Sea Lamprey 51P

Striped bass s

Observation Time Start: /3 &5 TimeStop: __/¥/ 1

Fish Observation (*dominate behavior)

: Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
El-o ¢ ¢ - -~ - -

£ - Pt R\v W ¢ C .S
DF -9s {Re) | m~ av Wt S~ Rit M~ ¢
DF-as (e [ P / - o~ -
Vi -gv (B9 | g By S i O, F
Vi -Re ron) | Mt Riv WS o O, F

Comments:
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@ or-us

o5

N /%

)t

® Mryreeehe bublgest o ad

P ” S

N

() PF-0s (arte wne wapned WP Sheonm, R gl , Acru sy Lo
DF—V\S bﬁrouﬁﬁ ai POO Vgl (f}] Eoni od(abtcj 1H ¢ S /Qcc
bat &*ﬂjé&(j ocsS WA—Q

Movie & WPfrev— 0oL, 4

f&‘ S ot
b hee) bbby oreedd by Fraor 4y

srr, Angled  SHigidly HS
oca_;"zb‘\'\—s Jowwgé‘{@—v 0# Vbck/
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Milford Daily Fishway Inspection Form

Date: </ [(Of 23 Time: / YU Inspector: /M5 Hinged Gate Spill: Yes / No

Head Pond Elevation: / ol 35 River Flow (cfs): // 15/ ((() Obermeyer Spill:  Yes / No

Tailwater Elevation: _§3.25  Water Temp °C: Log Sluice Spill:  Yes / No

TurbinesOn: |,  — , S Upstream Eelway: Yes / No
(M orX) = T2 3 4 5 6 '

Denil Running: Yes / No
Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris: ,
2) Crizzly Rack v~ Sorting Facility .~ PunchPlate ¢ Hopper Block Screen <

2.) Fish Lift Operating Mode: Lift Count
a) Amtb /Manual Frequency: !/ s (mins) V-gate /p . O Seasonal:
b) When unmanned, Sorting Facility Gates are: Open / Closed - Daily:

3.) Upper Flume:

2) Weir: 9.9 @ 013 @ _[.€ @  Open/Closed
Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe

b) Flume Velocity: = L/? cfs = / ! fps
Flow (Weir + Pipe) Flume Velocity
Target: 1.0— 1.5 fps

4.) Aux. Water System: '
a) Hopper Flow: A 2 1] ﬁ(ﬂ ® = 35 ofs = [ / fps
. Bulkhead Panels; (rows) Géte 3 Backwater El.; Hopper Flow Hopper Velocity
Target: 1.0— 1.5 fos
b) Floor Diffuser; o— ~ 9@1 (in) (i 7 €) = [ 2?) cfs % Y4 cfs
Bulkhead Panels, (rows) Gate 4 Backwater El., Floor Diffuser Total Flow
Target: 190—210 ¢fs

5.) Lower Flume: ‘ :
a) Entrance Drop: 0. {(ft) g"{, ) @ =0 ﬂs/(ﬁ) | g $ fos

Flap Gate Staff Gauge (Sp) Entrance Drop Entrance Velocity
' Target: 4—6 fps

Does flow meet targets? Yes / No
Downstream Fishway Open? @ \// N Comments and Adjustments:

1.) Flow adequate:
3 .
2.) Entrances not blocked by debris:
3.) Eel Chimney open: ﬁ

Fishway Mortalities:
(Count, Species, Location, Disposition)

Shad:
Riv:

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.

Page | 1
Version 2.8 Apr 30, 2018




3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (Be) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

w7 -5 - 799
B L We

2.) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).

s g0 Lt

3.) Using H (calculated above), look up Upper F tume Weir Flow from Chart 1: 3 S cfs

Trash Pipe:
1) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + ( 7 cfs

b) Upper Flume Velbcity: = L( § cfs
- 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Round to the nearest tenth.
Is velocity between 1.0— 1.5 fps? /¥es / No = Fix it = // fps
4)) Auxiliary Water Supply: , Flume Velocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (SL)"'for both. Round to the nearest foot.

G4 - §4.3 =117 97 _ ¢43-12.7

Backwater El3 Sy Head of Watery ’ Backwater Bly Sy Head of Water,

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

Q+@,=‘?' 9+ 2 + 2 = 6

Bulkhead Panels; (Rows)  Sections Holes; Bulkhead Panels; (Rows) Sections Holes,

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

- %5 qoa, - /23

9 39
Hopper Flow Floor Diffuser ~ ° 7.7 “

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sv), look up the Hopper Velocity

from Chart 6: P /
Is the velocity between 1.0 — 1.5 fps? Yes)/ No=Fixit! = 2. fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? @’/No =Fixit! = 20Q |ofs

a) Entrance Drop and Depth: . Total Flow
1) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round to the nearest tenth.
¢15 55 -098 BlL-F0.5- > D
S S

Tajlwater El. Entrance Drop L Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

P
Is the velocity between 4.0 — 6.0 fps? No = Adjust Flap Gate! = 6/‘ >
Entrance Velocity

Page | 2
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Milford Daily Fishway Inspection Form

Date: 5/ / /) ) 23 Time: | 'y« Inspector: M4 Hinged Gate Spill: Yes /@

Head Pond Elevation: (© / » 3 2 River Flow (cfs): OZQQ;}_ Obermeyer Spill: ﬂs / No

Tailwater Elevation: _§ 2 [ Water Temp °C: / 9/ - { C Log Sluice Spill: Cfl;és / No

Turbines On: _~— +» o~ o [~ -~ Upstream Eelway: Yes / No’
¢ orX) 1 2 3 4 5 6 ‘

Denil Running: Yes / ﬁ{ﬁa
Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris: ,. ) W

a) Grizzly Rack v _~  Sorting Facility ¥ v Punch Plate  ~ v Hopper Block Screen

2.) Fish Lift Opgggimg Mode: Lift Count
a) Autdmat1e /Manual Frequency: ,.,:7 (mins) V-gate .o Seasonal:
b) When unmanned Sortmg Facility Gates are: Open / ’d o Daily:

3.) Upper Flume:
a) Weir: /D], ] @ Lo/, / ® (> 6 (®) Open / Closed

Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe

b) Flume Velocity: = 57 ofs = .82 fps
Flow (Weir + Pipe) Flume Velocity
Target: 1,0 1.5 fps

4)) Aux. Water System: ‘/{ |
a) Hopper Flow: L}( / lf (m) ) §/ @ = / § = | A fos
) Bulkhead Panels; (rows) Gate 3 Backwatcr El, Hopper Flow Hopper Velocity
Target: 1.0~ 1.5 fps
b) Floor Diffuser: ( / ) (/ (in) 7 b ) = L{O cfs / gﬂ ofs
Bulkhead Panels, (rows) Gate 4 Backwater El.4 Floor Diffuser Total Flow
Target: 190210 cfs
5.) Lower Flume: . :
a) Enfrance Drop: 76 : ? () %??' W (#®) = 0, '>/ @) = S 7 fos ¥
Flap Gate Staff Gauge (Sp) Entrance Drop Entrance Velocity

Target: 4—6 fps

Does flow meet targets? Yes / No
Dowunstream Fishway Open? (/)?/ Comments and Adjustments:
1.) Flow adequate:

2.) Entrances not blocked by debris: ’/
-~

3.) Eel Chimney open:

T ”sc,g."lgd LK
Fishway Mortalities:

(Count, Species, Location, Disposition) . . 7? ¢ﬁ 7& {/ / / & O . % Z,) 60

Shad:
Riv:

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.

Page | 1
Version 2.8 Apr 30, 2018




3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B.) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

1067 - CoL*g = %?

We

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sy) to find Depth at Weir ().

lol.] — 99.¢ - 1.2
Sw We

H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: rQ (o ofs

Trash Pipe: /
1.) Using the Pipe Staff Gauge (Ss), look up Pipe Flow from Chart 2: + / cfs

b) Upper Flume Velocity: = 3 7 ofs
© 1) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth.
Is velocity between 1.0~ 1.5 fps? Yes/No»=Fixit =] € S gs
4.) Auxiliary Water Supply: _ Flume Velocity
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (Sy) for both. Round fo the nearest foot.

75( _ §%.4 = qcf GG - £2.4 = /Q_(/

Backwater El; Sy Head of Water, ' Backwater El, St Head of Water,

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

v + = § [+ / o+ © - 2

Bulkhead Panels; (Raws) Sections Holes; Bulkhead Panels, (Rows) Sections Holesy

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hoppér Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (S), look up the Hopper Velocity

from Chart 6: .
Is the velocity between 1.0 — 1.5 fps? Yes/@q =Fixit!] = Q . ‘ fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 —230 cfs? @E/No =Pixit! = | 9 Lo
a) Entrance Drop and Depth: ' . Total Flow '

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round fo the nearest tenth.

.9 _ g1 - 0.4 Cop - 799 = 27

St .  TailwaterEl. Enfrance Drop SL Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? @S/No = Adjust Flap Gaftel = 5 I%
Enfrance Velocity
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Camera Visibiiity Descriptor
Date: ﬁ/ﬁ,/ Q} Observer: Mg Weather: faa{({ CQ}MM Poor 3
Water Temp: [/ ST River flow: 900L2 &ﬁ;‘;ﬂ"{ ’:‘
}
¢ ;
Test condition = ke d) /?, o fo C?l/fl(-h Fish Observations |Descriptor
Start time [RNYD End Time Tr— 5
Entrance Flow 2/ Hopper bulkhead Downstream D
. Location
Hopper Flow [ O Elevation o -
Hopper Velocity -4 A Rows of holes | 7 Left L
45 . Middle M
_ ‘ \V/ Floor diffuser r— =
Diffuser Flow (Cd /D/Iﬁ’ bulkhead Swimming Behavior
Entrance Velocity <GS %4 M Elevation |9 <7, 0 ?ow :Fs
Depth over Flapgate | 2. % Rows of holes | 2 Oa,i,,y 5
Drop 9 ) Lift Frequency Z74 Chaotic/Confused 3
Tailwater Elevation el Lift cycle time et Othet
Lower Flume v Spedies observed Descriptor
Elevation Q Z. 5/ V-gate Width (, <0 ;‘“‘ha;’*m"g :Mws
Entrance Gate Salmon ATS
Setting 4. 9 Sea Lamprey Sp
7 Striped bass sB
Observation Time Start: /&0 TimeStop: [ 230
' Fish Observation (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
Tl -M M g, Sep NG ot o, BM
F2- ot M- Qrv,ste |\AQ RL* O, M
DIFF D5- re VAl Riv Ust , nS” RAT )
Dipf ug - A | pt R ueT, ds- RRF o D
UbATE DS -2L | mt Fv WS o, 3@
Veate ul ¢¢ | m+ v wust 08~ O/g@
Comments:

D Visint Ny wek oS good wivt i, s bap e {lmod/kcfw D

@ Gtaewally Steadsr Bsu bebar aq FOf 24 SCena £

-C(‘g l"\

Foun
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LM 0\'\(* +lae

nMmyre  move
O R s derd 4o b mee c
‘:nss.\nﬁ uwuwjb\ V-~ GATE,
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oA rond d?}-ﬁx@ar
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Milford Daily Fishway Inspection Form

Date: 5/( [ Q 5 Time: / "2‘/0 Inspector: MS Hinged Gate Spill: Yes / Nj

Head Pond Elevation: /V/-%Q River Flow (cfs): 70 r Obermeyer Spill: U/ No
Tailwater Elevation: %I ?ﬁ" / Water Temp °C: Log Sluice Spill: es// No
Turbines On: v~ L - v v Upstream Eelway: Yes /
v orX) 1 2 k) 4 5 6 ’
Denil Running: Yes /

Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris: e

a) Grizzly Rack ol __ v Sorting Facility v+~ v Punch Plate &~ L Hopper Block Screen
2.) Fish L1ft Operating Mode: /o Lift Count

a) omatic / Manual Frequency: 7 (mins) V-gate {2 * o, Seasonal:

b) When unmanned, Sorting Facility Gates are: Open /@s}ed - Daily:

3.) Upper Flume: C/ g
a) Weir: / D/ @ / 2, ] ® ' ) Open / Closed
Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe

b) Flume Velocity: =5 /) cfs = ‘X 57 7 fps
Flow (Weir + Pipe) Flume Velocity
Target: 1.0—- 1.5 fps

4.) Aux. Water System: 7 &/
a) Hopper Flow: L7 /5 (in) 7 (ﬂ O = / @4) cfs = X fps
. Bulkhead Panels; (rows) Gate 3 Backwater El.; Hopper Flow Hopper Velocity
Target: 1.0— 1.5 fps

b) Floor Diffuser: [ / f 7 wm 05 @ = 2 ofs 9\/ @ |ofs

Bulkhead Panels, (rows) | Gate 4 Backwater EL, * Floor Diffuser Total Flow
Target: 190 —-210 cfs

/

5.) Lower Flume: 7

a) Entrance Drop: i 2 ® 558 @ =fH-7 ®» = 3,65 fps

Flap Gate Staff Gauge (S1) Entrance Drop Entrance Velocity
: Target: 4—6 jps

Does flow meet targets? Yes / No
Downstream Fishwav Open? Y/N Comments and Adjustments:

1.) Flow adequate: v
4
2.) Entrances not blocked by debris:

3.) Eel Chimney open: -

Fishway Mortalities: /60 H / St FP = 26 cfy

(Count, Species, Location, Disposition) )
Shad: 7Y% H/Qg,?}; =)

Riv:

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (Be) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

. ;og.7~ C/Lf § = 599

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sy) to find Depth at Weir (H).

/g/,/ _ 9{3‘ q - /H» 2

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: Q Q cfs

Trash Pipe: /
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + ! cfs
b) Upper Flume Velbcity: = /5) 2 cfs

- 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Round to the nearest tenth.
Is velocity between 1.0— 1.5 fps? Yes/No=Fixit — =|U« A |ps
4.) Auxiliary Water Supply: ‘ Flume Velocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (Sp) for both. Round fo the nearest foot.

Yo - 235 =10 95 - &35 = 1.2

Backwater El; Sy Head of Waters ’ Backwater El4 S Head of Watery

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

L{+D/=Q [\+7+ﬁ=%'

Bulkhead Panels; (Rows)  Sections Holes; Bulkhead Panels; (Rows) Secfions Holesy

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hoppér Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

160 %

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sy), look up the Hopper Velocity

from Chart 6: ‘
Is the velocity between 1.0 — 1.5 fos? Yes /No'= Fix it! = 'l L/ ps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 —230 cfs? @/ No =Fixit!] = (Q / Z’ cfs
a) Entrance Drop and Depth: ' ‘ . Total Flow ‘

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round to the nearest tenth.

58 - 48 - 0.1 S -kd - 2.7

Sy, .  TailwaterEl. Entrance Drop St Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? Yes / No = Adjust Flap Gate! = S/z J
Enfrance Velocity
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Comera Visibifity Descript
Date: f/zz./ 23 Observer: 449 Weather: P Poor - pO‘
e ; : 2 Medium M
Water Temp: {.€ River flow 40 G o .
Test condition= /)0 H / o FO Fish Observetions |Descriptor
R . Direction
Start time 1245 End Time — Th— 5
Entrance Flow /< o Hopper bulkhead Downstream D
Hopper Flow /<2 < Elevation| & ¢ .5 l ;?;:m .
Hopper Velocity /-9 [/5{ Rows of holes Left L
. Floor diffuser Middle M
E
Diffuser Flow O 7(/37&(”\ bulkhead smga r:he:zjvior =
Entrance Velocity Al &f | Elevation 0 §°W i
Depth over Flap gate 3,7 Rows of holes o O::erly 0
Drop 0.5 Lift Frequency -7 Chaotic/Confused ¢
Tailwater Elevation 2. Lift cycle time gther Qs
Lower Flume Spedies chserved Destriptor
Elevation £3.0 V-gate Width lr. () xmmm :M'VS
Entrance Gate Salmon ATS
Setting ?c»" r 9 Sea Lamprey SLP
Striped bass SB
Observation Time Start: {2 G Time Stop: (4L j
' Fish Observation (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
I Mt Brvse | WS RLT £
T2 - or% m- b AS g™ \')
DiFr 03 (@8 r Bwosee | WS+, pS” gnde vidhe | ST Y
DFT A e M L WSt DST SENZ S, e”
v&ﬂvf_of (o) smp~ o S f,0
VO AT w (m/ E AV, PTS | WSt S~ S @l
Comments: \ ,
@ = cetrs . ‘QH wltin M ere IQAV onte FD £l (J
Showd- Q-F-P //LC/uﬁ(/’ﬂj Mar< Hsi o baft < AMC{_ Conterte §
O fiv 5‘.!7[!‘ en«y ot S‘ Qf’.»-‘-& in s é?f‘\fr ol Gleen N
1 (insed  and hold  pear DIFF anvvas, acd  atinmd
C,Layct\ VENTE |
© #S swn ¢ aﬁ VKT wig. c,,fm“r’fj
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Milford Daily Fishway Inspection Form

/

Date: /[ J‘é Time: [ Zﬁ/f Inspector: My Hinged Gate Spill: Yes / b

Head Pond Elevation: [ 0/. 53 River Flow (cfs): ?{) (p < Obermeyer Spill: Yes / No

Tailwater Elevation: 33 - / Water Temp °C: Y. 5 Log Sluice Spill: @ / No

TurbinesOn: o ¢ &« - Upstream Eelway: Yes / Ko

( orX) r 2 3 4 5 6 ' -

Denil Running: Yes / g?ﬂ)

Upstream Fishway ** Clean Debris Before Taking Measurements **

1.) Fishway Debris: y ,
a) Grizzly Rack Sorting Facility " Punch Plate v Hopper Block Screen

2.) Fish Lift Operating Mode: 4 / Lift Count
a) Automa}lc/ Manual Frequency: (mins) V-gate - M Seasonal:
b) When unmanned, Sortmg Facility Gates are: Open / Cf sed B Daily:

3.) Upper Flume: .
a) Weir: [ O] @ [ Of.] @ (o bo® Open / Closed
Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe
b) Flume Velocity: - 2 7 ofs = 0.52 ps

Flow (Weir + Pipe) Flume Velocity
Target: 1.0~ 1.5 fps

4.) Aux. Water System: ' w
a) Hopper Flow: LY SO () O}é.% = (52 = |0 7 fps

Bulkhead Panels; (rows) Gate 3 Backwater El.5 Hopper Flow Hopper Velocity
Target: 1.0— 1.5 fos

b) Floor Diffuser: dD ™ <> N o D @® = ( 2 ofs /{‘Q‘ ofs

Bulkhead Panéls, (rows) Gate'4 Backwater El4 * Floor Diffuser Total Flow
Target: 190—210 cfs

5.) Lower Flume:

a) Entrance Drop: jf}:ﬂ A @ g ). o (fc)‘ = .Q_f__i(ﬁ) = L/ / fps

Flap Gate Staff Gauge (Sy) Entrance Drop Entrance Velocity
: Target: 4—6 fps

Does flow meet targets? Yes / No

Downstream Fishway Open? D[ /N Comments and Adjustments:

1.) Flow adequate: v e

2.) Entrances not blocked by debris: v T \ \
3.) Eel Chimney open: < S / ﬂ 0 / H( D %F D
Fishway Mortalities: e
(Count, Species, Location, Disposition) . \\ P

Shad: S

Riv:

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B.) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 =~ 106.7).

1067 - b =P
" Be L We

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
s 399 - g
Sw We H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: A @ ofs

Trash Pipe:

1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + ( / cfs
b) Upper Flume Velocity: = 07 o
- 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth.
Is velocity between 1.0~ 1.5 fps? Yes/No = Fix it = 04 5/9 s
4.) Auxiliary Water Supply: . Flume Velocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (SL) for both. Round to the nearest foot.

9.5 - 824, - 12.9 e o

Backwater Els St Head of Water; ’ Backwater El, Sp Head of Water,
2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.
, - —
S A P N
Bulkhead Panels; (Rows)  Sections Holes; Bulkhead Panels, (Rows) Sections Holesy

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the I—Iopﬁer Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

ey _ O

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sp), look up the Hopper Velocity

from Chart 6: .
Is the velocity between 1.0 — 1.5 fps? Yes /No = Fix it! = / ‘ ? fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 — 230 ¢fs? Yes/No =Fixitl = /jﬂ— cofs
a) Entrance Drop and Depth: ‘ . Total Flow ’

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round to the nearest tenth.

$h - 3% - 0.5 3o 799 - 32,7

S; . TailwaterEl. Enfrance Drop St Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? Yes /No = Adjust Flap Gate! = 1// . / )
Entrénce Velocity

Page | 2
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Cemera Visibility

Descriptor

Date: ﬁ/;/,g "2 Observer: M | Weather: ﬂﬂ\rf/y (/&a// Poor P
: . Medium M
Water Temp:' River flow: 070(/4 L Medh, :
Test condition=_ /0 H/ (¢ O FD Fi Otsertions s
R N . Diraction
Start time 7 Logernild) End Time Upsrean 5
Entrance Flow 9V Hopper bulkhead Downstream D
5 . Location
Hopper Flow $U Elevation o -
Hopper Velocity [./ Rows of holes Left L
Floor diffuser Midde M
Evenly dispersed D
Diffuser Flow g ’gl) bulkhead sfvmg- 2 Behavio
Entrance Velocity 0 . o Elevation SOW i
Depth over Flap gate [Zl 07 %}/ Ry Rows of holes | (, c;iﬂy 5
Drop D7 Y\Q Lift Frequency /{’n A Chaotic/Confused C
Tailwater Elevation 7. ( Lift cycle time ‘ ! her
Lower Flume Spedies observed Descriptor
Elevation @Z . ? V-gate Width G-o River herring RIV
Shad AMS
Entrance Gate ¢ Salmon ATS
Setting 7Q . ? Sea lamprey 5P
Striped bass s
Observation Time Start:_/ 4 98 Time Stop: _ (D UG j
' Fish Observation (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
Ef ~ont P SLP W4 gL fLo%c¢
TL - Pt 2V wWg gL T o
©FpS (@) p 21 Wt 05~ QL O, F ¢-
Provs CRY | Mo RAVSLP| U (. o O, Frs-
N D (e | E R1v 28 M o,F
Vo wS (¢e) | mt Ay nst DS M 2, C M

Comments:

@) more R s<cen on  pobton  wian /4«55’/)7 VEATE

D VERE S camen Lomed v frer haribcoe, V05

i ém)é: At V- (’;14‘1'5 Orn{rj ma s ddwp\w&/ g( R R N 5‘/ Lety
~ K (p e “ﬁs & agz; ’

OD)FF DS cuntea &g P’“"‘% AL Ty Ltdens Q/“"““ 28 ’ DILZAYN on 2L
Pém-‘ria 3@3&*/ oo Shegnn
B Mo+ als of  Figh rgeiny r'-ju no-s, 1Ly cycle wag S

DVJ"V\"‘slAi Guo‘( 2v (QMM) 34’\-—(0\ I FPS N R NGV Ty C(Abov%,aﬁ/l fo [T
«(g\)r a8 bl ﬁ,sa., Cc«rr'-(.«-H)(

ro

fw«‘
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Milford Daily Flshway I(ﬁsp ection Form

Date: 7. /{f% 2%  Time: N6 5%  Inspector: P Hinged Gate Spill: Yes
Head Pond Elevation: /07, $2- River Flow (e8): Zé’éZ Obermeysr Spill: No
Tailwater Elovation: _ 8%,/ . Water Temp °C: 5 c Log Stuice Spill: / No
Turbines On: > Upstream Eelway: Yes

(7 orX) 1 2 3 4 5 6
. Denil Rymnning: ~ Yes /’ﬁ?)
Upsfream Fishway ** Cleqn Debris Before Taking Meosurements ** N

1.) Fishway Debris: : - '
-a) Grizzly Rack ‘;/ Sorting Facility \/Punch Plate / Hopper Block Screen. l/

2.) Fish Lift Operating Mode; Lift Count
Autornaticy Mannal Frequency: Zg (zning) V~ga’ce C; o Seasonal:

b) When tnmanned, Sorting Facility Gates are: Open Daily: ' /

3.) Upper Flume:

8) Weir: /01 ] | @) 101, l @ 6.9 @ Closed

_ Staff Gange (Sp) - Staff Gauge (Sw) Dist. Stop Logs @) #5h Pipe

b) Flume Vsloclty | = 27 o= 08 |ms
' . i Flow (Weir + Pipe) Flume Velocity
Target: 1,0—~1.5 jps

4. Aux. Water System: ST G f ,
a) Hopper Flow: 2 7~ )7 e 77 @ = 80 o= | IR B
Bulkhesd Pangls; (rows) Gate 3 Backwater Bl.5 Hopper Flow Hopper Velocity
‘ Targets 1.0—1.5fbs
' ' M
b) Floor Diffuser: 7z 1 20 () Cié @ = // ,_3 cfs ! ,9 ] cfs
Bulkhead Panels, (rows) Gate 4 Backwater Bl.4 Floor Diffuger Total Flow

Torget: 190210 ofy

5.) Lower Flume: e A B ' ,
a) Entrance Drop: ‘ 7 ?rq () Zj 3 ? (ft) = ({9, ﬁ @ = 5 ﬂ s
Flap Gate Staff Gauge ( Gauge (51) EntranceDrop ° Enfrance Velocity
| Target: 4—06)bs .

Does flow meset targets? Yes / No
Downstream Fishway Open? U Commen‘ts and Adjnstoients:
1) Flow adequste: u/ L

2.) Bntrances not blocked by debris: AN 7 / g? & «7 0 fion
3.) Eel Chimney open: B

Fighway Mortalities:

(Count, Specfes, Location, Disposition)

Shad:
Riv;

|- 2

Please provide completed inspection forms to the Lmensmg and Compliance Group every Monday morning.
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3.) UDpeL D LULs S1uw.
g) Weir Formula: ,
1.) Subtiract the distance to the stoplogs (L)) from the Benchmark Hlevation (B,) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106,67 106.7).

106.7-—_“ é;g = W/?
W,

B. L

2) Subtract W, (calomlated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir ().
/O] - 977 = 17z
Sy W

H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart1: % ofs

Trash Pipe:
1) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + ] f efs
b) Upper Flume Velocity: _ = 3 [ cfs
1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gaugs (Sp), look up the Upper Flume Velocity
from Chaxt 3: Round to the nearest tenth.
Is velocisy between 1.0~ 1.5 fost Yes/No=Ficit  =| 0.8 |fps
4y Awxiliary Water Supply: . Flure Velooity
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater Bl. from the Lower Flums Staff Gauge (Sy,) for both. Round fo the nearest fool.
/ _ .
76 - 339? = //:!’ ?é,'“ gﬁ;‘yz /Z,]
BackwaterEl; ° St Head of Water; ' Backwater Bl4 St Head of Watery
2.) Find the number of Sections of Holes open by summing the rows fom each panel. Repea{ for both bulkbeads, -
2 4 7 = Y 7 + 92 4+ 2 - &
Buikhead Panels; (Rows)  Sections Holes; . Bulkhead Panels, (Rows) Sections Holesy

3.) Using the Head of Water, and Sections of Holes (calculated above), look up,the Hopper Flow from Chart 4
and Floor Diffiser Flow from Chart 5. '

Hopper Flow : Floor Diffuser
4)) Using the Hopper Flow (caleulated above) and Lower Flume Staff Gange (S1), look up the Hopper Velocity
from Chart 6: i
Is the velocity berween 1.0 — 1.5 fps? Xes /No = Fixitl = /, / fps
, " Hopper Velocity
5.) Lower Flume: - Is the Total Flow between 190 — 230 cfs? Yes /No =il = / é/;’g " fofs

a) FEnirance Drop and Depth: Totel Flow
1.) Pind the difference between the Tailwater Elevation (read from the computer) and Sy, for the Enfrance Drop.

Subtract the Flap Gate Elevation from St, for the Entrance Depth. Round fo the nearest tenth.

Sy, Tailwater Bl, Entrance Drop S Flap Gate Bl Enfrance Depth
2.) Using the Total Flow and Entrance Depth (both calcylated éboye), look up Bntrance Velocity from Chart 7.
Is the velocity between 4.0 — 6.0 fos? Yes /INo =dAdjust Flap Gotel = 5
‘ Enfrance Velacify
Page | 2
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Camera Visibitity Desceiptor
Date: e/,;z/gj Observer: M5 Weather: pa#y ciudy Poor P
T, ; . DLy Medium M
Water Temp: River flow: 704 e :
Test condition = Q) H / 20¥FP Fish Observations [Descriptor
Start time /0 3) End Time /2 20 7 m‘r:; 5
Entrance Flow /G 2 Hopper bulkhead Downstrean D
A : Location
Hopper Flow 1S3 g Elevation | <3, I ot -
Hopper Velocity Dt k\ul‘ Rows of holes 0 Left L
Floor diffuser Migde M
Evenly dispersed ED
Diffuser Fiow L[O %( o bulkhead S:n'mmﬂ' g Behavior
Entrance Velocity < a '-/ ‘ Elevation ? o Slow S
Depth | 3, 7 Rows of hol 2 = :
epth over Flap gate ’ ows of holes .. Orderly 0
Drop e Lift Frequency 7 i Chaotic/Confused c
Tailwater Elevation 5 3.0 Lift cycle time et e
Lower Flume ’ Spedies observed Descriptor
Elevation €30 V-gate Width — D x;m"g :»715
Entrance Gate ‘ Salmon ATS
Setting ’?% 'a Sea Lamprey Sip
Striped bass SB
Observation Time Start: (0 4/ 5 Time Stop: IS 7
Fish Observation (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
T MT S0 RN A ¥, 0
29 -oud M” [ew o e g £,0
DIFF-Ds - (e | E R WAS R Af M, 0
DFrag- (Ruy | M7 [ew 3¢ et DS RR* M0
VLATE pS(RL) e v WS dd S,o
VeAT us (ee) | mF o w5 [ s gl S0

Comments:

@ A«gbc} if Bosnwe d =+ 1195 & j!/S’J{W‘;wa?

@ Muel  legs bal‘olp‘{;,¢\(fsgbf‘(/f/7 |
ta hoper 50 (A Freguone/ wos

€

N ot C“S'!A b{f\"-y df?ﬁc‘”ﬂc(/s\c:’;
Mereosed back + Fmlb,

@ BV obg th atl Caprnrvas rMeuday VSN O"aLtl‘/ 'QF\V""'\ On gl \M"%

Vogte -

AEES

—

Al wifin (mim o El= DIFFES =5 V6 ATEYS

e
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Cemera Visibility Descriptor
Date: 3\7[‘7/ 3 Observer: e Weather: fC Poor P
. v H . ’ Medium M
Water Temp: /S River flow: Co ‘7’7?“ v :
Test condition = < H / B Fish Observations [Desciptor
. . Direction
Start time y4 S/“““ End Time Upstream m
Entrance Flow | 77 Hopper bulkhead Downstrezm D
Hopper Flow 143 Elevation -L:%"'m- -
Hopper Velocity &zt ). | Rows of holes | 7 Left L
. . Middle M
. Yy ¢\O | Floor diffuser e — =
Diffuser Fiow P S&L bulkhead Swimiming Behavior
: oM -
Entrance Velocity b O L Elevation 9 S/ Slow S
g\ Fast F
Depth over Flapgate | > , o Rows of holes Orderly 0
Drop 1.9 Lift Frequency D Chaotic/Confused c
Tailwater Elevation i g Lift cycle time e L
Lower Flume ~ ’ Species observed Descriptor
Elevation 7. 1 V-gate Width G ;&::;mmng :’L'Vs
Entrance Gate Salmon ATS
Setting 75 6? Sea Lamprey SLP
Striped bass sB
Observation Time Start: /X %y Timestop: ¢ 9 73(, 7
Fish Observation (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
B\ st (e M RV Sif,pap | Vs L £
2 i~ (Ee) AN Rwv 510 P15 A § L £ 0
T 7
DIEE DS (a0 M Rwvis | ws™, ps” m’ { ¢
Db v (RO M- Ay Wyt 9§ mT S, 0%C -
VopTEhs (€ n " B, prg e | WS €0 .ot <
V6 AT U5 £ QL) MF RV ms | d Ep $*.q
Comments:

0 ois. 2 prs enley
@ More R\v  moye!

(2 Riv LIl gy Lo

Ao

?«.; b :‘*t:{ b

@ «fa("wmih {,‘)‘)‘B'{( jf’\...c\,*ﬂ {C* Ik VJ‘“{( » é; {

@M“i‘*w

o ﬂ/(r AN

thn 4{13

‘Z “\RC/CI’-/
b W, Tend 4,
[Ad?‘!uw

09. 7

hold wpst.

AN

fQ,‘j‘i‘“%/“'/' g,‘-@—;,j‘,M/{l e ol / W#r
¢ ﬂp OI Fﬁ a\v’“ﬁé

. P -
o ’i "Saji.« G Q/W ey {W‘ Ml’" Lo vf"»d\' u!i"“t\‘.g ™

Y VGATE O
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Milford Daily Fishway Inspection Form

Date: 52/7/ 2%  Time: 2. 10 Inspector: _ /Vi(s Hinged Gate Spill: Yes /
Head Pond Elevation: /&/. 27 River Flow (cfs): é. ﬁ?g Obermeyer Spill: CY,@/ No

Tailwater Elevation: 8/, 7 Water Temp °C: 3. | Log Sluice Spill: (ﬁ@/ No
Turbines On: A/ VNN 2 oY Upstream Eelway: Yes /No»
(v orX) 1 2 3 4 5 6

Denil Running: Yes / @
Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris:
a) Grizzly Rack / Sorting Facility «/ Punch Plate Hopper Block Screen /

2.) Fish Lift Operating Mode: ' Lift Count
a) (Ail}_ggx}@Manual Frequency: /7& (mins) V-gate &, Seasonal: %9
b) When unmanned, Sorting Facility Gates are: Open /@E_&fﬁ Daily: V2
3.) Upper Flume:
a) Weir: 101. 7 & lol,z® 0¥ @  cOpent Closed
Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe
b) Flume Velocity: = Y2 ofs= 0.9 fps

Flow (Weir + Pipe) Flume Velocity
Target: 1.0— 1.5 fps

4.) Aux. Water System:

a) Hopper Flow: 4 E R N E @ = 133 c=| 2.1 fos
Bulkhead Panels; (rows) Gate 3 Backwater El; Hopper Flow Hopper Velocity
Target: 1.0— 1.5 fps
b) Floor Diffuser: | 1 QO 24 @ 1y ® = HY i LT 7 Jcfs
Bulkhead Panels, (rows) Gate 4 Backwater El4 Floor Diffuser Total Flow

Target: 190 - 210 cfs

5.) Lower Flume:

a) Entrance Drop: /99 ® 2.9 () = \ ) = é 0 fps
Flap Gate Staff Gauge (Sy) Entrance Drop Entrance Velocity

Target: 4—6 fps

Does flow meet targets? Yes / @
Downstream Fishway Open? @ N Comments and Adjustments:

1.) Flow adequate: N/
2.) Entrances not blocked by debris: Vv

PRS-,

3.) Eel Chimney open:

Fishway Mortalities:
(Count, Species, Location, Disposition)

Shad:

Riv: L

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
Page | 1
Version 2.8 Apr 30, 2018




3.) Upper Flume Flow:
a) Weir Formula:
1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B.) to find the Weir Elevation (W,).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

1067 - b § = 714
B, L W,

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).

lopa - 999 = _1.3
Sw W, H
3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: & O) cfs
Trash Pipe:
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + 13 ofs
b) Upper Flume Velocity: = Y cfs

1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth.

Is velocity between 1.0 — 1.5 fps? Yes@ Fix it =10.9 fps
4)) Auxiliary Water Supply: Flume Velocity

a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (S.) for both. Round to the nearest foot.

92~ %29 = oy 99 - $2.9 = 1<%

Backwater El; Sp Head of Water; ' Backwater Elg Sy Head of Water,

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

4 + 2 - 7 A -

Bulkhead Panels; (Rows)  Sections Holes; Bulkhead Panels, (Rows) Sections Holes,

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

_ 323 - 4Y

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sp), look up the Hopper Velocity

from Chart 6:
Is the velocity between 1.0 — 1.5 fps? Yes@ Fixit! = | fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Yes@ =Fixit! = l 7 7 cfs
a) Entrance Drop and Depth: Total Flow

1.) PFind the difference between the Tailwater Elevation (read from the computer) and S for the Entrance Drop.
Subtract the Flap Gate Elevation from S, for the Entrance Depth. Round to the nearest tenth.

2.9 - gLa = | €29 - 799 = 3.0

St Tailwater El.  Entrance Drop SL Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated above), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? No = Adjust Flap Gate! = 6 xe,

Entrance Velocity

Page | 2
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- Cemera Visibility Descriptor
Date: 57/7/51 Y, Observer: /WJ Weather: /. # 7 Poor P
Water Temp: 1>/ River flow: oy 7S Medium M
Excellent E
Test condition= S$7/57 Fish Observations |Descriptor
. . 3 Direction
Start time /0JO End Time KT Upstream T
Entrance Flow /‘7{ Hopper bulkhead Downstream D
7 Yy Locstion
Hopper Flow 8‘7 '”H)D Elevation i i“f et -
Hopper Velocity /, 3 7@@ \ Rows of holes g Left L
“ ; Middle M
. % 8 P, %}(((\ Floor diffuser er— =
Diffuser Flow bulkhead Swimming Behavior
Entrance Velocity < e Elevation | “1& Slow S
v Fast F
Depth over Flap gate ‘@ @ .( Rows of holes Orderly 0
Drop [ | Lift Frequency /T Chaatic/Confused c
: ; - - Other Other
Tailwater Elevation %1, 9 Lift cycle time
Lower Flume ‘ Spedies observed Descriptor
Elevation 2{3 V-gate Width (r.d ::;“em"g :n“als
Entrance Gate P Salmon ATS
Setting WASE 1 Sea Lamprey SiP
Striped bass S8
Observation Time Start: [/ 0 S~ Time Stop: () j
’ Fish Observation (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
lowt (ev) A~ ey e L F o
3 v () Pt RW 475 | UG £ F, 0
D ( By m- R do -t Ts M ¥ S,0
0w e M Riv ez A M7 S 0+, -
yLfTe U fewy | ot RV, ATS T i IRy S 2
VA us (RGY | M RW Ars | WA A -0 | 5% 0
Comments:
FY Sindles oy She € ot )
+ RN tav (2 “ { [ -
&ko( (( S¢ ;{(A o 7#»7— 5(% ¢ s?'\l‘ R\V (Ou/(,f b W’t\kt" C‘“‘*M~ WM'/Y

y -~
9 fo

licort  prgit  Overcogt

Fall, Syt womiln, (gt reh/Slent) anpet
‘)”L'()@(QJJ W()V'Lmj Uty (owrsy P on i

0"\{1 AT ﬁuw,:, b bk r

C}’ '5‘\/6‘/‘\’@# wAQ "“’“3 ek fA. a\n},‘mg NS
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Milford Daily Fishway Inspection Form

Date: é‘ [/ 7{23 Time: (500 Inspector: /515 Hinged Gate Spill: Yes /@)

Head Pond Elevation: 10‘[, 27 River Flow (cfs): o178 Obermeyer Spill: (@9 / No
Tailwater Elevation: 32 3 Water Temp °C: 1% / Log Sluice Spill: @s / No

Turbines On: ‘)1& X j3 ¢4‘ #5__ &d"{% ' Upstream Eelway: Yes / @

(v orX) 2 //
Denil Running;: Yes / NO)

Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris: ~
a) Grizzly Rack L Sorting Facility ¢ Punch Plate " Hopper Block Screen &~

2.) Fish Lift Operating Mode: » Lift Count
a) Automatic/Manual Frequency: [5 (mins) V-gate __/fp O Seasonal:
b) When unmanned, Sorting Facility Gates are: Open / Closed - Daily:
3.) Upper Flume: ,
a) Weir: (Uf; 2 () /(N ' () (ﬂv ’é 6 Open / Closed
Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (1) Trash Pipe
b) Flume Velocity: = cfs = Tps

Flow (Weir + Pipe) Flurme Velocity
Target: 1.0 1.5 fps

4.) Aux. Water System:

2) Hopper Flow: ~ Q_ 15 (in) 9&7 @ = cfs = fps
) Bulkhead Panels; (rows) Gate 3 Backwater El.5 Hopper Flow Hopper Velocity
Target: 1.0~ 1.5 fos
S, L 3 4
b) Floor Diffuser: O 7~ & /5’3/ (in) &'\ (6 @® = ofs cfs
Bulkhead Panels, (rows) Gate 4 Backwater El4 Floor Diffuser Total Flow

Target: 190210 cfs

5.) Lower Flume: gg ‘
a) Entrance Drop: 2 Z : ’g () () = @ = fps
Flap Gate Staff Gauge (Sy) Entrance Drop Entrance Velocity
. Target: 4—6 fps

Does flow meet targets? Yes / No
Downstream Fishway Open? Y/N Comments and Adjustments:
1.) Flow adequate:

2.) Entrances not blocked by debris: <~/’j§ ;
3.) Eel Chimney open: : 5/0
Fishway Mortalities:

(Count, Species, Location, Disposition)

Shad:
Riv:

sops
CHoewd Y ok - 90
Fo (5" il Mudey =91

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B,) to find the Weir Elevation (Wo).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

- 1067 - L€ - 149

B, L W,

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).

/00— 96.9- 1.7
We

Sw H

3)) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: - 02 @ cfs

Trash Pipe:
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + /5 ofs

b) Upper Flume Velocity: = < z cfs
* 1)) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth.
Is velocity between 1.0 — 1.5 fps? Yes/No = Fix it = ﬂ/ 7 s
4.) Auxiliary Water Supply: . Flume Velocity
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater Bl from the Lower Flume Staff Gauge (Sy) for both. Round to the nearest foot.

Qp - €3 - /3 915 _ €3 - /S

Backwater El; Sp Head of Water, ' Backwater El, S Head of Water,

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

9+ g =Y g + 2 +.2 = 4

Bulkhead Panels; (Rows)  Sections Holes; Bulkhead Panelss (Rows) Sections Holesy

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

- 88

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sy), look up the Hopper Velocity

from Chart 6:
Is the velacity between 1.0 — 1.5 fps? Yes /No = Fix it! = /’ 3 fps
Hopper Velocity
—
5.) Lower Flume: Is the Total Flow berween 190 — 230 cfs? Yes/No =Fixitl = /7 \) cfs
a) Entrance Drop and Depth: ‘ . Total Flow '

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy for the Entrance Depth. Round o the nearest tenth.

3 - glg = 11 gy -5 = 2./

Sy . TailwaterEl. Entrance Drop St Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? Yes / No = Adjust Flap Gatel = 5,/'(0
Entrance Velocity
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Camera Visiility Descriptor
Date: 57//7/ 23 Observer: M | Weather: X precd | lrow P
Water Temp: ) 3. " | River flow: 1 e Medium M
ater Temp: 2./ iver flow 9 E e :
Test condition = ZZS’H / 1S Fn Fish Observations [Descriptor
. , X Direction
Start time /;7‘{ End Time Upstream 5
Entrance Flow {7/ Hopper bulkhead Downstream D
¥ B Location
Hopper Flow 37 /\?L)\ Elevation | . g T -
Hopper Velocity 0. G N Rows of holes 2 Let L
3 . Middle M
. | oy \S‘J\ Floor diffuser o o
Diffuser Flow 17 S bulkhead Swimming Behavior
Entrance Velocity S. 17 Elevation | 9&.J" ?ow s
= N F
Depth over Flap gate 3 e, Rows of holes ol O::eﬂvf 0
Drop [-08 Lift Frequency 1S Chaotic/Confused c
Tailwater Elevation Yl 53 Lift cycle time | o e
Lower Flume Spedies observed Descriptor
Elevation §2.9 V-gate Width b. Q ;‘:‘;m"g :M'VS
Entrance Gate Salmon ATS
Setting 79. 9 Sea Lamprey S
7 Striped bass SB
Observation Time Start:____ Time Stop:
‘ Fish Observation (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
£l ot (8 ] Ry Us AL .
Fooin (e M- Rivare  [Uf 7
At glg e p WV ns™, 4 - F
pH gc €8 (.- RS | act s - F
abAte €5 ey Im*? Qv g f,w?e do gdaY  m s.C
dofie VL (Ry | @ Rw Mg s fout F.o
Comments:
hetfo  aide Thy %441*7 { rmovly Slowreq
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Milford Daily Fishway Inspection Form

Date: _§ ((7[? 3 Time: / 5 % Inspector: Mme Hinged Gate Spill: Yes @

Head Pond Elevation: (01, 229 River Flow (cfs): b7y Obermeyer Spill: &zs [ No

Tailwater Elevation: J /. & % Water Temp °C: /%~ / Log Sluice Spill: (Xé/[S / No

Turbines On: ~£ / v S Upstream Eelway: Yes / &N
(v or X) 1 ) 3 4 5 6

Denil Running;: Yes / (Né
Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris: - g

a) Grizzly Rack v Sorting Facility v’ Punch Plate _«"Hopper Block Screen

2.) Fish Lift Operating Mode: ~ , Lift Count
a) Automatic/Manual Frequency: 4 (mins) V-gate le. O © Seasonal:
b) When unmanned, Sorting Facility Gates are: Open / Closed - Daily:

3.) Upper Flume:

a) Weir: A {,3: () [0l 3 () (Qﬂ g(ﬁ) Open / Closed

Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe

b) Flume Velocity: = (?/ FH cfs = 0. C}jy fps

Flow (Weir + Pipe) Flume Velocity

Target: 1.0 1.5 fps
4.) Aux. Water System: '
a) Hopper Flow: { | @ IR ((ft) = % /  ofs @6 fps

Bulkhead Panelss (rows) Gate 3 Backwater El., Hopper Flow Hopper Velocity
Target: 1.0~ 1.5 fos

b) Floor Diffuser: #~ - 47< (in) ?X D@ = / gé cfs / 7/ cfs

Il

Bulkhead Panels, (rows) Gate 4 Backwater El.4 * Floor Diffuser Total Flow
Target: 190—210 cfs
5.) Lower Flume: , , :
a) Entrance Drop: 1.9 ®) g2 I @ = /0Y = [E- I lfps
Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity

Target: 4— 6 fps
Does flow meet targets? Yes / No

Downstream Fishway Open? Y/N Comments and Adjustments:
1.) Flow adequate: ‘
2.) Enfrances not blocked by debris: 7 1.9 ya / 71859 D
4
3.) Eel Chimney open:
Fishway Mortalities:
(Count, Species, Location, Disposition) ) v
Shad: )
Riv: | S
’ ] l ;
/ ro 2 e
71 @b oldy 1 /
4

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

1067 - b€ = 909
B L We

e

2.) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
0.2 - 999 = [.3
Sw W H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: : % cfs

Trash Pipe: 13
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + cfs
b) Upper Flume Veléci‘cy: = ? L ofs

- 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth.
Is velocity between 1.0 — 1.5 fps? Yes/No = Fix it =10 7{ ps
4) Auxiliary Water Supply: ‘ Flume Velocity
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (Sy) for both. Round to the neares? foot.

WS g - G0 GF. g =150

Backwater Blj Sy Head of Waters ' Backwater El, Sy Head of Watery
2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.
| = ) O+ O~ + o =
Bulkhead Panels; (Rows) Sectyions Holes; Bulkhead Panels; (Rows) Sections Holes;

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hop?er Flow from Chart 4
and Floor Diffuser Flow from Chart 5. :

=——(—§j—— (22%) 2_/_%{-{/70090)

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (S1), look up the Hopper Velocity

from Chart 6: '
Is the velocity between 1.0— 1.5 fps? Yes /No = Fixitl = 0, 1ps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Yes/No =Fixitl = / 7 / cfs
a) Entrance Drop and Depth: ' . Total Flow '

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy for the Entrance Depth. Round to the nearest tenth.

829 - @pa=[0F 2.9 -79.5 = %

S, .  TailwaterEl. Entrance Drop Sp Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? Yes /No = Adjust Flap Gatel = §: (
Entrance Velocity

Page | 2
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S
Milford Daily Fishway Inspection Form

Date: S-1%-22 Time: 0 Z ‘SO Inspector: M S Hinged Gate Spill: Yes / li:p

Head Pond Elevation:  /0/. 27 River Flow (¢fs):  £.2 %/ Obermeyer Spill:  Yes / M/I/SIQ

Tailwater Elevation: %[ 2% Water Temp °C: /& 7 Log Sluice Spill:  Yes / /:N o

Turbines On: A/ A/ i Yo e Upstream Eelway: Yes / I\\fo
(v orX) 1 2 3 4 5 6

Denil Running: Yes / NE
Upstream Fishway ** Clean Debris Before Taking Measurements **

1.) Fishway Debris:
a) Grizzly Rack _—  Sorting Facility <~ Punch Plate —Hopper Block Screen

2.) Fish Lift Operating Mode: Lift Count
a) Automatic/ Manual Frequency: | § (mins) V-gate { /0 40 Seasonal:

b) When unmanned, Sorting Facility Gates are: Open / Closed Daily:

3.) Upper Flume:

a) Weir: /O gj(ﬁ) {l O/’ ¢ (fr) (/16 (ft) Open / Closed

Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe
L |

cfs = 0.4 fps

Flow (Weir + Pipe) Flume Velocity

Target: 1.0— 1.5 fps
/ }f (in) Cf77 f = / 2{‘ L cfs

b) Flume Velocity:

Il

4.) Aux. Water System:
a) Hopper Flow: L/

2 ﬁﬁ fps

Bulkhead Panels}(rows) Gate 3 Backwater El.; Hopper Flow Hopper Velocity

L{( Target: 1.0— 1.5 fps
b) Floor Diffuser: [ | / [ (in) ﬁ 5/ f = ﬁ cfs ‘W/?g cfs

Bulkhead Panels, (rows) Gate 4 Backwater Elg Floor Diffuser Total Flow
Target: 190 - 210 ¢fs
5.) Lower Flume: Q- Q ¢
a) Entrance Drop: /! (f0) % " f (ft) = N ( fy = 7 | fps
Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity

Target: 4 — 6 fps

Does flow meet targets? Yes / No
Downstream Fishway Open? Y/N Comments and Adjustments:
1.) Flow adequate:

2.) Entrances not blocked by debris:

14V

3.) Eel Chimney open:
&
Fishway Mortalities: /g

(Count, Species, Location, Disposition)

Shad:
Riv;

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
Page | 1
Version 2.8 Apr 30, 2018




3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B.) to find the Weir Elevation (W,).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

1067 - & =999
B. L

We

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).

Al 99,9 - |3
W

Sw e H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: 9{2 & cfs

Trash Pipe: |
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + - cfs
b) Upper Flume Velocity: = L/ / cfs

1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth. o
Is velocity between 1.0 — 1.5 fps? Yes/No = Fix it =] /k fps
4.) Auxiliary Water Supply: Flume Velocity
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (S.) for both. Round to the nearest foot.

1% _ {27 = /0.3 99  _ga7 - /0.3

Backwater El, Sp Head of Waters ' Backwater Ely Sy Head of Watery
2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.
w?;; + Lt = 7 i - + 0 = S~
Bulkhead Panels; (Rows)  Sections Holes; Bulkhead Panels, (Rows) Sections Holesy

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

77 4Ol _ 4 55 D
=] S5 o0 é]() - ——-'-—“-——/ < \ K /C}

Hopper Flow Floor Diffuser T

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sp), look up the Hopper Velocity

from Chart 6: g
Is the velocity between 1.0 — 1.5 fps? Yes / No = Fix it! = <O |fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 — 230 ¢fs? Yes/No = Fixit! = /7 %{ cfs
a) Entrance Drop and Depth: Total Flow

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from S, for the Entrance Depth. Round to the nearest tenth.

e - L e S e - e 5 /’jg J{w‘
% « Y gff! = / » & 7 i- 7.?'):' / = . ¢
SL Tailwater El. Entrance Drop Sy Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated above), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? Yes / No = Adjust Flap Gate! = 7 !
Entrance Velocity

Page | 2
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P pv 2

Date: /< [272 Observer: wms Weather: LWar s
Water Te’mS: T River flow: s
Test condition = 75 H /8\5- D
Start time | L End Time ] o020
Entrance Flow ¥ :}'b’ Hopper bulkhead
Hopper Flow 133 Elevation | £ 2
Hopper Velocity 2.) 40 Rows of holes 7

' A Floor diffuser
Diffuser Flow a3 ys S}ﬂ’ (" | bulkhead
Entrance Velocity 7. R Elevation Y7
Depth over Flap gate 2.5 Rows of holes )
Drop /. %2 Lift Frequency /S
Tailwater Elevation 5125 Lift cycle time
Lower Flume ~ d
Elevation o V-gate Width (p.
Entrance Gate
Setting —74 7

Observation Time Start:

& Z Time Stop: _/Of 5

Camera Visibility Descriptos
Poor P
Medium M
Excellent E
Fish Observations |Descriptor
Direction

Upstream U
Downstream D
Location

Right R
Left L
Middle M
Evenly dispersed ED
Swimming Behavior

Slow S
Fast F
Orderty 0
Chaotic/Confused C
Other Other
Spedies observed Descriptor
River herring RV
Shad AMS
Salmon ATS
Sea Lamprey sip
Striped bass B

i Fish Observation (*dominate behavior)

Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
El- oot RL) i 716 e’ F, 0
22-1n (4 V4 ATS w( R £
DICE\G (RE) s ATS AT Ry V\JS! DS M F e
oiHf 05 tﬂt.) mf Ay Atmew | NS DI m F, o
vorTE U S (RE) M AU v | A5 DS M S, 0
vorz BS - (ee) ¢ ATS us* DS P 3,0

ATS

Comments: @

~VEATE ologed

ot

@ (;LP LX'C(— yt»nmlr-f @ ey -

O 20 - A 5hed Presecd ou CIFF camurans
OS/L/( = A Sel pron (/I«kr.e/ J(/d//’(/

@ No galwon or shad  G@n M 10 S
D957 - smed (2) ity oend BIFE caro<§ & L salots

0901~ A5 ank-d Voppe ¥ €00
D vy b g et $is ol
Caos 2 3,44 otk g J\ELL\ Crro e n s (“ﬂ j"\YL af VopTE L!"S‘;f‘j ,QJY eyt U7£
B Sk @ 2900 - salmon {Mu,ﬁ

50‘(3"’(0»\ fa —L(/4§

i/l ap(’»{f @

IS % Arpand 8‘{\\

010

| cutrgn exkd hope @ 050

(enka! harrr @ £5F

/
560 ’tH(V

beipad VATE neq

s e d
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= Caieia Viibilty Descriptor
Date: ’j*/(g (3273 Observer: S, Weather: Clear Poor P
¥ >
Water Temp: (2.7 River flow: SZg/ Medium M
Excellent E
Test condition=  FOH / ZoFFD Fiéh Observations |Descriptor
. - . Diection
Start time /6260 End Time e Ti— m
Entrance Flow /9 [ Hopper bulkhead Downstream D
Hopper Flow |S< Elevation:| </(p (v -
Hopper Velocity P { Rowsof holes | -7 Left L
. Middle M
. ,U>f5\ Floor diffuser e — =
Diffuser Flow Y1 bulkhead Swhin: Beeior
Entrance Velocity b 5}};(\4‘” Elevation IS:'W' |5:
5t
Depth over Flap gate 2.7 Rows of holes =3 oide:w 0
Drop s Lift Frequency i Chaotic/Confused c
Tailwater Elevation §l35 Lift cycle time Sl o
Lower Flume I Spedies observed Destriptor
Elevation & 52.5 | V-gate Width b.o ;‘:’j"ﬁmnﬁ :M‘VS
. El
Entrance Gate v Salmon ATS
Setting 78 ¢ g/ Sea lamprey S1P
Striped bass SB
Observation Time Start: £/ 4w Time Stop: ‘{7
‘ Fish Observation (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
Elout (o) c ATs, Ryu uSs Qe C‘l o
Lo R | M ATS B | S Ry Fo
N . -4 — - 7
DEE us (o) mt AT 0w | S A4S M AE 8. C
D= de Ry m MY | St dg” M el 3. ¢
e us (80 | M ATS g0 | Us*, As” fo=t . ¢
N Gabt 05 CREN[ ME AT v [ws® = Fo
Comments:
@ Nah"&b '\/ L(,—K}w c ?c.«i—L, TP P gpn p&“‘fel -—9*"3) 73’/25’ 4—(5“7
} Shped peort bbbl Ae. VeGATE
B0 Sealrouw cadtred Nupfier oed wuky (“onﬁfma‘ e @ o
‘ < BN
B 115 satmon  endecd Pyppen _ Qow&(wl NRRA S
@ Scboasls of Y oot an aviy v around ST (qacr A e ot b o
A
Ymg el N B o . ;
"5/ Salm i ans sy 7’/. Selin VABPTE wive [+ 5e po iy m g{c;'g",” Ay ﬁ VWl e
@ @,\/ - S;M\ i ‘0’( “ Q‘V;a)" o }‘w{wu«fff a 4+ -},'%,,,Q -~ ”K"i‘r Sy 5/(5,_,1’ o “ ‘{V‘ o
M\ Sebads b {j ‘}‘- c)'p Vort €& ceod e S, R S ST "f{'\
evk MW* AT D ?"35{ ERR TR
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Milford Daily Fishway Inspection Form

Date: )] Jl% !’V; Time: (05 Inspector: A< Hinged Gate Spill: Yes / @

Head Pond Elevation: /J{- 27 River Flow (cfs): S , ng Obermeyer Spill:  Yes
Teilwater Elevation: 8- 3 1 Water Temp °C: 12 > Log Sluice Spill:  Yes
Turbines On: & X, X~ g S Upstream Eelway: Yes
(v orX) 1 2 3 / 4 /A 76 '
Denil Running: Yes

Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris: _ —

a) Grizzly Rack "~ Sorting Facility " Punch Plate Hopper Block Screen
2.) Fish Lift Operating Mode: Lift Count

a) Automatic/Manual Frequency: [ S (mins) V-gate (i Seasonal:

b) When unmanned, Sorting Facility Gates are: Open / Closed o Daily:

3.) Upper Flume:
a) Weir: [ 0l ‘ } () /[] / J () C/’ ¢ ﬁ? () Open / Closed

Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe

b) Flume Velocity: = %7 cfs = /{ J { ps

Flow (Weir + Pipe) Flume Velocity
Target: 1.0— 1.5 fps

4.) Aux. Water System: ; . ~
a) Hopper Flow: Xl 1 e T @ = / g g ofs = | 2t s
. Bulkhead Panels; (rows) Gate 3 Backwater El., Hopper Flow Hopper Velocity
Target: 1.0— 1.5 fps

b) Floor Diffuser: | | J [ O (in) (7 G = L// cfs /?(":ﬁ cfs

Bulkhead Panels, (rows) Gate 4 Backwater EL, * Floor Diffuser Total Flow
Target: 190210 cfs

5.) Lower Flume:

a) Entrance Drop: /222’1’ () X/ zL : (fc). . Z @ = gmtf/ fps

Flap Gate Staff Gawge (S;) Entrance Drop Entrance Velocity
: Target: 4—6 jps

Does flow meet targets? Yes / No
Downstream Fishway Open? Y/N Comments and Adjustments: '
1.) Flow adequate:

2.) Entrances not blocked by debris:

3.) Eel Chimney open:

- o /
Fishway Mortalities: 56 H / 720 177
(Count, Species, Location, Disposition) .

Shad:
Riv:

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B.) to find the Weir Elevation (W).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

1067 - (n§ = 7999
) L We

B.

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
‘ el -9 =14
Sw W. H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: A of

Trash Pipe:
1.) Using the Pipe Staff Gauge (S), look up Pipe Flow from Chart 2: + 1 5 cfs

b) Upper Flume Velocity: =Y 7 ofs
© 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth.
Is velocity between 1.0~ 1.5 fos? Yes/No=Fixit = /o 05 s
4.) Auxiliary Water Supply: . Flume Velocity
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (Sy) for both. Round to the nearest foot.

o - a8 - 1< 9% - $21< (3.5

Backwater Els TS Head of Waters Backwater El, Sy Head of Water,
2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads,
EE N o + 1+ 1 - &
Bulkhead Panels; (Rows)  Sections Holes; Bulkhead Panelsy (Rows) Sections Holesy

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

- £8 - Y/

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sy), look up the Hopper Velocity

from Chart 6: . 7 &
Is the velocity between 1.0 — 1.5 fps? Yes /No = Fixit! = ' fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Yes/No =Fixit! = l c7 & |ofs
a) Entrance Drop and Depth: ' . Total Flow '

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round to the nearest tenth.

oS-zl = Ly ASTag = 5.0

St .  TailwaterEl. Enfrance Drop Sy, Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? Yes /No = Adjust Flap Gatel = S yl
Entrance Velocity

Page | 2
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= Caiiis Visibifity Descriptor
Date: g’//g/?'s Observer: A < Weather: ¢ (Fe L B Poor P
Water Témp:' fé<] River flow: g S25/( m’:‘ 'E“
| Test condition= /0 Fish Observations __[Descrpta
! - DR
Start time /540 j End Time m “r:::‘ m
Entrance Flow 70X+ Hopper bulkhead Doymstream D
Hopper Flow {00 Elevation 2, "lf'm%m-* =
Hopper Velocity [, 55 Rows of holes S5 Left L
= . Middle M
_ oA | Floor diffuser Tor— =
Diffuser Flow & /gzu bulkhead Swimming Behaiior
Entrance Velocity & { Elevation | 5.5 Slow S
2 Sﬂ = Fast F
LDepth over Flap gate S/ g\j( i Rows of holes 3 iy S
Drop i Lift Frequency 7 o Chaotic/Confused C
Tailwater Elevation gl. 3y Lift cycle time ‘ e e
Lower Flume o — ‘ pecies observed Déstriptor
Elevation £2-¢ Lv-gate Width e O ;’ih?;"em"g :;AVS
Entrance Gate - Salmon AT
Setting 738 Sea Lamprey SLP
Striped bass SB
Observation Time Start:_LLqﬁ Time Stop: /3 /S/ T

Fish Observation (*dominate behavior)

mor(
@ R\‘/ A t’! t\:} W&'/f’a/xﬁ 5’:’“{"““0 g{jﬁ&"v‘, tﬁj " ; 'e ,df 2

" PN Vackd g Cor
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Milford Daily Fishway Inspection Form

Date: § 2/ 4 [ # 5 Time: Z 570  Tspector: /Ukj Hinged Gate Spill: Yes / Iéé’)

Head Pond Elevation: ;’X{N\ “7  RiverFlow (cfs): 25/ Obermeyer Spill:  Yes //No

Tailwater Elevation: %ﬁ; 5 Water Temp °C: /2. < Log Sluice Spill:  Yes / @

Turbines On: N N A/ Z ‘ \f N Upstream Eelway: Yes / é;l)
(v orX) 1 6 ‘

Denil Running:  Yes / /N 0>
Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris:

a) Grizzly Rack L Sortmg Facility = ““Punch Plate \.-~Hopper Block Screen

2.) Fish Lift Operating Mode:

: Lift Count
a) Antomatic/ Manual Frequency: 2 (mins) V-gate ﬁ(gab Seasonal:

b) When unmanned, Sorting Facility Gates are: Open / Closed - Daily:

3.) Upper Flume:

a) Weir: ' (0(,‘{@ /0/3 ) (ﬂ Qé () Open / Closed

Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (1) Trash Pipe

b) Flume Velocity: = ({ Z cfs = / -0 Tps
Flow (Weir + Pipe) Flume Velocity
Target: 1.0~ 1.5 fps

4.) Aux. Water System: ‘ '
al)lXHoplaJ:rFlscr)iNf 77 P ( D @ Q{%;ﬁ((ﬂ) = / 00 cfs = "‘S’ 5 prs

Bulkhead Panels; (rows) Gate 3 Backwater El.5 Hopper Flow Hopper Velocity
Targer: 1.0~ 1.5 fps

b) Floor Diffuser: | o~ ;L ( (3 (in) ‘/!f% 4 cfs 20 2 cfs

Bulkhead Panels, (rows) Gate 4 Backwater EL4 " Floor Diffuser Total Flow
Target: 190210 ¢fs

R'S/@g' B R N {‘(fps

Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity
: Target: 4—6 jps

5.) Lower Flume:
a) Entrance Drop: 8/ ()

Does flow meet targets? Yes / No
Downstream Fishway Open? Y /N Comments and Adjustments:
1.) Flow adequate:

o r

2.) Entrances not blocked by debris: L b fgr» a0 S 10 S CVONEURE 3

3.) Eel Chimney open: Yooy

Fishway Mortalities:
(Count, Species, Location, Dlsposmon)

Shad:
Riv:

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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Version 2.8 Apr 30, 2018




3.) Upper Flume Flow: S
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B,) to find the Weir Elevation (Wo).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

. .10153,7 _ Ci« & - W?'Q.‘?

2.) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).

/Jé/'j - @gﬁ - /H‘/

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: DA ofs

Trash Pipe:
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + / ) cfs

b) Upper Flume Velécity: = %Z 9 cfs
© 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Round to the nearest tenth.
Is velocity between 1.0~ 1.5 fos? Yes/No =Fixit = /-0 s
4)) Auxiliary Water Supply: . Flume Velocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (Sy) for both. Round to the nearest foot.

45,5 _ 2.4 - U 95, ¢~ &2 - 13

Backwater El; Sp Head of Water, ' Backwater El, Sy Head of Water,

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

0o+ 2, = S l—~+7/+g=5/

Bulkhead Panels; (Igws) Sections Holes; Bulkhead Panels, (Rows)\ Sections Holesy

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

- /00 = JI >
opper Flow . Floor Diffuser

4.) Using the Hopper Flow (caloulated above) and Lower Flume Staff Gauge (Sv), look up the Hopper Velocity

from Chart 6: 4
Is the velocity between 1.0 — 1.5 fps? Yes /No = Fix it = f . _S- g fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 — 230 ¢fs? Yes/No = Fixit! = 7.0 P~ |cfs
a) Entrance Drop and Depth: ' . Total Flow '

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round to the nearest tenth.

g € ey~ [gx S - 16-2

Sy . Tailwater El. Enfrance Drop St Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both caloulated abové), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? Yes /No = Adjust Flap Gatel = g’;f
Entrance Velocity

Page | 2
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; Il 0+ A . .
Date: f/ﬂ? é//}‘g Observer: M S | Weather: ) ¢ Q,g v ,E:mormvm Dmppm
Water Temp: /S G River flow: &GP0 :“m‘-’:“k:'t ':‘
Test condition = W o H/w FD {Descriptor
Start time 1% ?@I End Time m
Entrance Flow [773 Hopper bulkhead D
Hopper Flow ) Elevation -
Hopper Velocity (-5 Rows of holes | L
T | Floor diffuser =
Diffuser Flow 39 16 | bulkhead
Entrance Velocity -5 5 @(M Elevation ?
Depth over Flap gate 3.3 Rows of holes o
Drop / Lift Frequency (S o Chaotic/Confused ¢
Tailwater Elevation | 2 ¢2 Lift cycle time 2 il ks
Lower Flume , Spedies observed Descriptor
Elevation 54 ¢ V-gate Width b o River herring RIV
Entrance Gate ’ SS:;:M ?TASS
Setting 50 Sea Lamprey st
Striped bass 5B
Observation Time Start:Qj 7 & TimeStop:  (t20 ‘ 1
' Fish Observation (*dominate behavior)
i .. | Camera Species Swimming
Camera Locations | Visibility observed Direction Location Behavior
£l od Mt AR s o ) ST Fit o
U2 ¢n M ATS pmc, Riv f ALt t,0
Diff ug M- s aw " [ v,C
o F£ ds M- s a | M E ¢
Joedoths | M KTS ax, PV f S0
UZeie 05 M A, At B ¥ 4 SR
L
Comments:
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Milford Daily Fishway In

Date: 9, 244 /2% Time: Z:{ § ' Inspector: Q,f - Hinged Gate Spill: Yes / @

pa

spection Form

Head Pond Elevation: Z/9¢- 28 River Flow (cfs): f 770 Obermeyer Spill: @?/ No
Tailwater Elevation: 8243 Water Temp °C: _{ g. ? C Log Sluice Spill: ¢Yes
Turbines On: N v s Upstream Eelway: Yes / %ﬁ&}

e 1 i 3 ' 5 6 Denil Running: ~ Yes m
Upstream Fishway - ** Clean Debris Before Taking Measurements **

1.) Fishway Debris: »
a) Grizzly Rack \_~~ Sorting Facility ‘/ Punch Plate " Hopper Block Screen -

2.) Fish Lift ing Mode: Lift Count .
2) @@( Manual Frequency: 30 (mins) V-gate 5.0 Seasonal: _/ »#5 £~
]

b) When unmanned, Sorting Facility Gates are: Open w» Daily: /0

3.) Upper Flume: o
a) Weir: 010 @ 10w 17 s A } Closed
Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) | sh Pipe

b) Flume Velocity: = % cfs = { ( fps
Flow (Weir + Pipe) Flume Velocity

Target: 1.0— 1.5 fps
4.) Aux. Water System: U s |
a) Hopper Flow: 3 L{ / < (in) ?é f = /< 3 cfs ( % fps

Bulkhead Panels; (rows) Gate 3 Backwater El; Hopper Flow Hopper Velocity
. Target; 1.0~ 1.5 fps

I

W -
b) Floor Diffuser: {J / @5 é; (in) q—')‘ (ft) - 2o cfs /72 cfs

Bulkhead Panels, (rows) Gate 4 Backwater El., Floor Diffuser Total Flow
Target: 190~ 210 ¢fs

5.) Lower Flume: , N .
a) Entrance Drop: 8. | @ ,g'//){[{( ’7’? () -0 Z /) = STy fips
Flap Gate Staff Gauge (S1) Entrance Drop Entrance Velocity
ot Target: 4—6 fps

ooy ol
AT

. Does flow meet taroets? Yes / No
Downstream Fishway Open? M\;N/ Comments and Adjustments:
A

1.) Flow adequate: . L ,
: ! AANFRER vo 1% pees 30 & 57020

2.) Entrances not blocked by debris:
3.) Eel Chimney open:

Fishway Mortalities: ,
(Count, Species, Location, Disposition) , B ~7 N q?
Shad: =] ?{0\4/ 204
Riv: /Z

w sl

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
Page | 1
Version 2.8 Apr 30, 2018




3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B.) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

1067 - 7-& = 995

B, L We

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).

/00 - 999 = /.5
W, H

Sw

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: % cfs

Trash Pipe: Vs
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + cfs
b) Upper Flume Velocity: = L/@‘ cfs

1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth.
Is velocity between 1.0 — 1.5 fps? Y No = Fix it = /. / fps
4.) Auxiliary Water Supply: Flume Velocity
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (Sp) for both. Round to the nearest foot.

Ve 3?"/ /& g7 _ Y- yze

Backwater El; Head of Water; 4 Backwater Elg Sy Head of Water,

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

3+Lf:7 O + | + 05 - /5

Bulkhead Panels; (Rows)  Sections Holes; Bulkhead Panelss (Rows) Sections Holes,

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from ChartS.

= /7% - %o

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sy), look up the Hopper Velocity

from Chart 6:
Is the velocity between 1.0 — 1.5 fps? Yef@: Fixi! =/ 9 fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Yes /CZY'L)}; Fixit! = /73 cfs
a) Entrance Drop and Depth: - Total Flow

1.) Find the difference between the Tailwater Elevation (read from the computer) and S, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round fo the nearest tenth.

MY 8343 - 0.97 GrY _ Gl - 2.3

Sp Tailwater El. Entrance Drop SL Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated above), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? Yes /No = Adjust Flap Gate! = 5. 5
Entrance Velocity

Page | 2
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, o Cafitsa Vishifty Descriptor
Date: ‘ﬂzﬂ(( az Observer: S Weather: Ovtc 2o | lpoor P
mp: , i : e Medium M
Water Temp: 15. 9 River flow ) e !
Test condition = ‘ W/ &2 / et m Fish Observations |Destriptor
: o | ; Direction
Start time B0 End Time Upstream U
Entrance Flow {e Hopper bulkhead Dounstrezm D
Hopper Flow g Elevation A :’ghgt -
Hopper Velocity T Rows of holes T Left L
. Middie M
_ o @l \)L2 Floor diffuser e — >
Diffuser Flow bulkhead Swimiming Behevior
Entrance Velocity L. g e Elevation &9 Stow S
Fast F
Depth over Flap gate 2 2,. Rows of holes 1/ Orderly 0
Drop Lift Frequency I € Chactic/Confused c
Tailwater Elevation %S s Lift cycle time Orter Other
Lower Flume (j . b Species observed Descriptor.
Elevation Y. V-gate Width River herring RiV
, Shad AMS
Entrance Gate - Satmon ATS
Setting g/ Q- g Sea Lamprey S1P
Striped bass SB
Observation Time Start: | J o0 Time Stop: 1L72¢ 1
' Fish Observationh (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction é>-> Location Behavior
T - ~f A (s o
g M- ret o
R 7
NV A Lt f L0
SO R S My /M t,0°
\I OTANY ¢ 1 s, o
L PE D4 e ~ M y <6
Comments:
/ o )
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Milford Daily Fishway Inspection Form

Date: fzﬁ?j é.g Time: (< 2/ Inspector: A1 ) Hinged Gate Spill: Yes /w

Head Pond Elevation: ‘ { 5 S River Flow (cfs): (7 1770 Obermeyer Spill: Wes)I No
Tailwater Elevation: 33 b Water Temp °C: 1.5. 9 Log Sluice Spill: »E e:g} / No
Tubines On: /Y \/ ¥ y ooy N Upstream Eelway: Yes / (ﬁa
(v orX) 1 £ 73 4 /5 3 ‘ ; *)
Denil Running: Yes //&0
Upstream Fishway *% Clean Debris Before Taking Measurements **
1.) Fishway Debris:
a) Grizzly Rack Sorting Facility Punch Plate Hopper Block Screen
2.) Fish Lift Operating Mode: Lift Count
a) Antomatic/Manual Frequency: }ﬁ (mins) V-gate { Seasonal:
b) When unmanned, Sorting Facility Gates are: Open / Closed - Daily:
3.) Upper Flume: . 3 ‘
a) Weir: Z ol « ’ () / { 5}/ : / (®) 7 9\ 6i)) Open / Closed
Staff Gange (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Eipe - /
b) Flume Velocity: = g cfs = L fps

Flow (Weir + Pipe) Flume Velocity

Target: 1,0~ 1.5 fps
4.) Aux. Water System:

a) Hopper Flow: . [{ ? 8( (in) qb/ @ = g( cfs l’@ fps

Bulkhead Panels; (rows) Gate 3 Backwhter El., Hopper Flow Hopper Velocity
Target: 1.0~ 1.5 fbs

b) Floor Diffuser: | \ { %Q (in) C7é] ) = & 6 cfs /% / cfs

Bulkhead Panels, (rows) Gate 4 Backwater EL4 Floor Diffuser Total Flow
Target: 190210 cfs

i

5.) Lower Flume:

a) Entrance Drop: Z 0% ) & L/ | @ = / S @ = L{ - ﬁ fps
Flap Gate Staff Gauge (Sy) Entrance Drop Entrance Velocity
Target: 4—6 fps

Does flow meet targets? Yes / No
Downstream Fishway Open? Y/N Comments and Adjustments:
1.) Flow adequate:

2.) Entrances not blocked by debris:
3.) Eel Chimney open:

Fishway Mortalities: i [ ¢ -
(Count, Species, Location, Disposition) i & dH kz/a i’ f Vy
Shad: )

Riv:

Please provide completed inspection forms to the Licensing and Complianee Group every Monday morning.
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3.} Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (Be) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

1067 = P = ).
" B L We

2.) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).

. , AN /s
/\/)// / — /\’"/// . ”; = S ﬂ
Sw We H

. / "”
3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart1: ./ cfs

Trash Pipe: Co

1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + ( 3, cfs
b) Upper Flume Velocity: = ) ofs

- 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth.
Is velocity between 1.0~ 1.5 fps? Yes/No = Fix it = / , / fps
4.) Auxiliary Water Supply: . Flume Velocity

a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (St) for both. Round to the nearest foot.

0y _gdl- 9 79 - g1

BackwaterBl; 8,  Head'of Water, BacKwater El, Sy Head of Watery
2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

z | — r =
- v’/ + i = < g + I + / = )
Bulkhead Panels, (Rows) Sections Holess \ Bulkhead Panels, (Rows) Sections Holes,

3)) Using the Head of Water, and Sections of Holes (calculated above), look up the Hop?er Flow from Chart 4
and Floor Diffuser Flow from Chart S.

) L/ U*ﬁ\ ‘//
-5 e YO

fom

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (S1), look up the Hopper Velocity

from Chart 6: 4 K.
Is the velocity between 1.0 — 1.5 fps? Yes /No = Fixit! = } s 7) fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 —230 ¢fs? Yes/No=Fixit! = (D 1' cfs
a) Enftrance Drop and Depth: ' . Total Flow

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round to the nearest tenth.

£0-1- g2 L8 4./ - 5986 - 2.2

Tailwater El. Entrance Drop Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? Yes/No = Adjust Flap Gatel = 1 (7
Entrance Velocity
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[ 783 >

S
S, o

Date: @/2 /,,?.3 Observer: s Weather: P ﬁ:'";,,“wm Dmm;m
Water Temp: e/ 4 River flow: (“(L\j’ Medium M
Excellent E
Test condition = 7§?,’ A / ::? & 3 :») Fish Observations |Descriptor
Start time Q&) End Time a:r::‘ 5
Entrance Flow 134 Hopper bulkhead Downstream D
Hopper Flow 1Y% Elevation G ﬁ“iﬂ ~
Hopper Velocity A2 Rows of holes 7 Left L
= | Floor diffuser Middle M
Diffuser Flow el b 2 bulkhead oo cpered 2
{ Cf ‘ S Behavior
Entrance Velocity <! je}; Elevation & Slow S
Depth over Flap gate 3.l gp/ Rows of holes Ca gﬁﬂy ;
Drop 0.4 CRL Lift Frequency T Chaatic/Confused c
Tailwater Elevation polard Lift cycle time et oer
Lower Flume Species observed Deseriptor
Elevation §2.5 V-gate Width &.a/ﬁ)‘,]/g,d River herring Ry
Entrance Gate » " / f;ah‘a:m ms
Setting 7%, Cf Sea lamprey stp
Striped bass SB
Observation Time Start:i Yo Time Stop: [02e —I
Fish Obsérvation {*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
‘{ I A 1N B o, 2 Ws - P N F , Q/fz <"
T M . Vot T o~
Dyt WS " \ T, C
SN S NP ‘F;C
Fiks M ., O
. ” ¢
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| of 3
Milford Daily Fishway Inspection Form
s

Yes /&)

Date: (/] Time: ¢ ? (2 Inspector: Hinged Gate Spill:
Head Pond Eleva’clon /el é River Flow (cfs): IY5v Obermeyer Spill: Yes / ‘N/
Teilwater Elevation: _§/+ 5 & Water Temp °C: o/ . % Log Sluice Spill: Yeé / No
Turbines On: A/ Yooy Y Y Upstream Eelway: Yes /. «No\
(v orX) 1 " /3 74 /5 /6
Denil Running: Yes / &/
Upstream Fishway ** Clean Debris Before Taking Measurements **

1.) Fishway Debris: N

/ e

a) QGrizzly Rack Sortmg Facility Punch Plate - Hopper Block Screen
2.) Fish Lift Operating Mode: — Lift Count
a) Automatic/Manual Frequency: < (mins) V-gate (s 0 Seasonal:
b) When unmanned, Sorting Facility Gates are: Open / Closed - Daily:
3.) Upper Flume: ) : )
a) Weir: 199, @ AN VAR } () 7 L@ Open / Closed
Staff Gauge (Sp) Staff Gauge ( Gauge (Sw) Dist. Stop Logs (L) Trash Pipg
: [P 0.9
b) Flume Velocity: = _J cfs = fps
Flow (Weir + Pipe) Flume Velocity
Target: 1,0— 1.5 fps
4.) Aux. Water System: y ;- N A
a) Hopper Flow: L Z/:/ £ Gn) 6}17,/ w = @ S  ofs = Lo fps
) Bulkhead Panels; (rows) Gate 3 Backwater El.g Hopper Flow Hopper Velocity
Target: 1.0— 1.5 fbs
- L
b) Floor Diffuser: } / ( ) | L § (in) 7 éf ® = H / cfs [ ) / cfs
Bulkhead Panels, (rows) Gate 4 Backwater El, Floor Diffuser Total Flow
Target: 190210 ¢fs
5.) Lower Flume: . £ O ey
a) Entrance Drop: 7 ¢ G} () : 8 2 :S/(ﬁ) = ' %l(fc) = f= . _1fps
Flap Gate Staff Gauge (Sy) Entrance Drop Entrance Velocity
: ‘ Target: 4—6 fps
Does flow meet targets? Yes / No
Downstream Fishway Open? Y/N Comments and Adjustments:

1.) Flow adequate:
2.) Entrances not blocked by debris:

3.) Eel Chimney open:
Fishway Mortalities:

(Count, Species, Location, Disposition)

Shad:
Riv:

2 @gp
“/é% //Z $

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B.) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

1067 - 2P = 99.5

B. L We
2.) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).

/007 _ V95 [
H

Sw W,

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: L& ofs

Trash Pipe: ’
1.) Using the Pipe Staff Gauge (Sz), look up Pipe Flow from Chart 2: + ¥ ofs
b) Upper Flume Velécity: = & cfs

© 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth. ) =
Is velocity between 1.0~ 1.5 fps? Yes/No = Fix it - C?r ps
4.) Auxiliary Water Supply: ' , Flume Velocity
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (Sy) for both. Round to the nearest foot.

qf _gds-1l.5 G 8- 12.5

Backwater Bl St Head of Water; ) Backwater Ely Sr; Head of Watery

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads,

Bulkhead ]_?anels; (Rows) Sections Holes; Bulkhead Panels, (Rows) Sections Holes,

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hoppér Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (S), look up the Hopper Velocity

from Chart 6: ' v
Is the velocity between 1.0— 1.5 fps? Yes /No = Fix itl = Q ~Q fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190230 ¢fs? Yes/No =Fixit! = { 8 é}‘/ cfs
a) Entrance Drop and Depth: ' . Total Flow '

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round fo the nearest tenth.

2.0 _ 2lss- 0.9) §AS_ 75923, C

Sy .  TailwaterEl. Entrance Drop St Flap CGate El. Enirance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0~ 6.0 fps? Yes/No =Adjust Flap Gate! = 5 /
Entrance Velocity
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< Caniera Visibility Destriptor
Date: (Q/,z /2/2 Observer: A/ Weather: P Poor P
Water Temp- 2172 River flow: SYés/ Medium M
Excellent E
Test condition = A 1\)/% (v 7S 7y VAJ Fish Observations [Deseriptor
- o - Divection
Start time S C End Time Upstream y
Entrance Flow l< D Hopper bulkhead Downstream D
Hopper Flow l«{(p Elevation Right R
Hopper Velocity D7 ( Rows of holes | Left L
. : Middle M
‘ o ,w& Floor diffuser T — =
Diffuser Flow 'Lu 3,& bulkhead Swimming Behavior
Entrance Velocity S.o @17'5 Elevation < C/ IS:'W :
ast
Depth over Flap gate 2.0 Rows of holes Lo Orderly 0
Drop 0.0 Lift Frequency (O e Chagtic/Confused c
Tailwater Elevation | <\ &3 Lift cycle time , et Dihes
Lower Flume Spedies observed Destriptor
— . - -
Elevation g S V-gate Width 70 / G.o Sietpemng o
Entrance Gate _ Sa;mn ATS
Setting 189 Sealamprey s
Striped bass sB
Observation Time Start: /2 235 TimeStop: (3> 2 —’
‘ Fish Observation (*dominate behavior) }
Camera Species Swimming |
Camera Locations Visibility observed Direction Location Behavior
¢/ A Y (ko7 07 QL F,c
€2 M % WS DT (L f,c
Yffus [ \ RS Clapht ' ~
. - A e 4
Usedeys g « o ST M r e
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Milford Daily Fishway Inspection Form
Date: Qi) {23  Time: (ZoS Inspector: M§ Hinged Gate Spill: Yes / No

o ) T )
Head Pond Elevation: (0 {: X6 River Flow (cfs): > I D l Obermeyer Spill: Yes / No
- - 4 - ) .
Tailwater Elevation: (([ B Water Temp °C: 72 . 5 Log Sluice Spill:  Yes / No
Turbines On: A/ ~ b 3} N N Upstream Eelway: Yes / No
( orX) 1 7 3 4 5 6 ’
Denil Running: Yes / No
Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris:
a) Grizzly Rack Sorting Facility Punch Plate Hopper Block Screen
2.) Fish Lift Operating Mode: Lift Count
a) Auntomatic/Manual Frequency: / ) (mins) V-gate 2, D) Seasonal:
b) When unmanned, Sorting Facility Gates are: Open / Closed - Daily:
3.) Upper Flume: :
a) Weir: /W 0 2 (f) {()D v 2 () 7 - €3] Open / Closed
' Staff Gauge (Sp) Staff Gauge (Sy) Dist. Stop Logs (L) Trash Pipe
b) Flume Velocity: = 5% ofy= [o fps

Flow (Weir + Pipe) Flume Velocity
Target: 1,0— 1.5 fps

4.) Aux. Water System:
a) Hopper Flow:

i

( b @ 97 @ = 1L cfs -7 1fps
Bulkhead Panels; (rows) Gate 3 Backwater Bl Hopper Flow Hopper Velocity
Target: 1.0~ 1.5 fps

b) Floor Diffuser: & 8‘ A 5 < (in) C?g @ = l%(f cfs I5o cfs

Bulkhead Panels, (rows) Gate 4 Backwater Bl4 " Floor Diffuser Total Flow
Target: 190210 ¢fs

5.) Lower Flume: . .
a) Entrance Drop: /} € l ) : S{ 9\5 () = 0.0 @ = fffo fos
Flap Gate Staff Gauge (S;) - Enfrance Drop Entrance Velocity

A : Target: 4—6 jps

Does flow meet targets? Yes / No
Downstream Fishway Open? Y/N Comments and Adjustments:
1.) Flow adequate:

2.) Entrances not blocked by debris:

3.) Eel Chimney open: -
Fishway Mortalities: 25 7 tf - 7)/O FD

(Count, Species, Location, Disposition)

Shad:
Riv:

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B) to find the Weir Elevation (Wo).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

- 106.7 — o = 99,5

B. L We
2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
/009 _ 449-5 = [ '/
W,

Sw o H )
3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: 5 2~ ofs

Trash Pipe: g/
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + cfs
b) Upper Flume Velbcity: = 110 cfs

© 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Round to the nearest tenth.
Is velocity between 1.0— 1.5 fps? Yes/No = Fix it = r e fps
4.) Auxiliary Water Supply: ‘ _ Flume Velocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (Sy) for both. Round to the nearest foor.

947 Qi =145% ¢ - yag- 1SS

Backwater El; Sy Head of Water; ' Backwater Elq Sy Head of Watery

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

l+/=9~ 2+ 2 o+ > - 6

Bulkhead Panels; (Rows)  Sections Holess Bulkhead Panels; (Rows) Sections Holesy

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the I—Ioppér Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

- _H_ | /ng @\@ ' = _}__é‘i 6;;/
Hopper Flow . Floor Diffuiser .

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sp), look up the Hopper Velocity
from Chart 6:

. -y
Is the velocity between 1.0 — 1.5 fps? Yes/No = Fixit!  =}|" . / ps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 —230 ¢fs? Yes/No=Fixit! = @ O Neofs
a) Entrance Drop and Depth: ' . Total Flow '

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round to the nearest tenth.

(A0S grga= 0.6Y (asS 89 -5

Sy . Tailwater Bl. Enfrance Drop St Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? Yes /No = Adjust Flap Gatel = S,’ 6
Entrance Velocity
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, =t Caviiesa Visibility Destriptor
Date: (p/ 2/272 Observer: 4.C Weather: Dt Poor P
S, : . Ty Medium M
Water Temp: ! River flow: RS e .
Test condition = ; Wm 70 H 3% ) Fish Observations [Destriptor
X T ‘ . Diection
Start time Y End Time Upstream T
Entrance Flow leo Hopper bulkhead Dounsiream D
Hopper Flow V25 Elevation ; ﬁ -
Hopper Velocity s ‘A Rowsofholes | ™7 Leit L
: Middie M
. Sk 4 Floor diffuser e — =
Diffuser Flow de/ { bulkhead Swimming Behevior
Entrance Velocity 1.9 @ }’éYl Elevation 7w ‘S:IOW i
” ast
Depth over Flap gate 2.9 Rows of holes = ‘ Ordery 0
Drop L% Lift Frequency O e Chaotic/Confused c
Tailwater Elevation 8 9 Lift cycle time . S Other
Lower Flume .0 _ Speties observed Destriptor
Elevation ko V-gate Width W River herring RV
: Shad AMS
Entrance Gate ‘ Salmon ATS
Setting BN Sea Lamprey Stp
Striped bass 5B
Observation Time Start: 1 22¢>  Time Stop: [ 2/§ ]
» Fish Observation (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
o § AN Ut - @uf F, 0
F F RL" F.0
K)"\(\/k ('\S (O@ Mf? -RL S’/ 0 c
Dk vy ¥ M, PL g, 0%,¢c”
Nk oy M I M 5,0
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Milford Daily Fishway Inspection Form

Date: @/ )'g 25 Time: '3 28 Inspector: ___ /*" < Hinged Gate Spill: Yes / @'0}
Head Pond Elevation: (ot A & River Flow (efs): SHSH Obermeyer Spill:  Yes / C@
Tailwater Blevation: 0 /& & Water Temp °C: - Log Sluice Spill: ~ Yes L//:@

: / . . :
Turbines On:  // b Y z 4 Y Upstream Eelway: Yes / @
(v orX) 1 2 /3 5 6 ‘ £

2
Denil Running:  Yes //No)

Upstream Fishway ** Clean Debris Before Taking Measurements ** : L
1.) Fishway Debris:

a) Crizzly Rack Sorting Facility Punch Plate Hopper Block Screen
2.) Fish Lift Operating Mode: - _ , Lift Count

a) Auntomatic/Manual Frequency: / 5 (mins) V-gate M Seasonal:

b) When unmanned, Sorting Facility Gates are: Open / Closed - Daily:
3.) Upper Flume: : / -

a) Weir: [00 () L0} 7 ) 1A ) Open / Closed

Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe
. N
b) Flume Velocity: =_ 5 A ofs = O. ] fos
Flow (Weir + Pipe) Flume Velocity
) ; ? Target: 1.0~ 1.5 fps

4.) Aux. Water System: ] L ,

a) Hopper Flow: 79 l ) & (in) C] “{ @ = /}:fé% ofs = év [ fios

. Bulkhead Panelss (rows) Gate 3 Backwater El.; Hopper Flow Hopper Velocity

Target: 1.0— 1.5 fbs

b) Floor Diffuser: \ \ O \13/ (in) % e @ = 4%/ Zfs | 50 cfs

Bulkhead Panels, (rows) Gate 4 Backwater El4 * Floor Diffuser Total Flow

Target: 190210 cfs
5.) Lower Flume:

a) Entrance Drop: 79 l(ﬁ) ' (ij (fc)‘ = i ' / 5 it3) M‘-Iﬂ fps

Flap Gate Staff Gauge (S;) - Entrance Drop Entrance Velocity
: ‘ Torget: 4—6 jps

fl

Does flow meet targets? Yes / No
Downstream Fishway Open? Y/N Comments and Adjustments:
1.) Flow adequate:

2.) Entrances not blocked by debris:
3.) Eel Chimney open:

Fishway Mortalities: | “7 7 % [’f - ,Q\é 75 @

(Count, Species, Location, Disposition)

Shad:
Riv:

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.

Page | 1
Version 2.8 Apr 30, 2018




3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B.) to find the Weir Elevation (Wo).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7). '

. 106.7 - 79\ = ﬁﬁ ’5/
" B We

L

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).

(009 - 99.5 < 1.
We H

Sw

’ (
3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: C)b ©  ofy

Trash Pipe: (O
1.) Using the Pipe Staff Gauge (Sg), look up Pipe Flow from Chart 2: + cfs
b) Upper Flume Velbcity: = ke cfs

- 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Round to the nearest tenth. ,
Is velocity between 1.0~ 1.5 fps? Yes/No = Fix it =| 0. q s
4)) Auxiliary Water Supply: ' ' Flume Velocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (Sy) for both. Round to the nearest foor.

qq{ _ ¢35 - | T ¢z = 13

Backwater El; Sy, Head of Water; ' Backwater Ely St Head of Watery

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

9 v 2 -7 O v\l -2

Bulkhead Panels; (Rows) Sections Holes; Bulkhead Panels; (Rows) Sections Holesy

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hop;ﬁer Flow from Chart 4
and Floor Diffuser Flow from Chart 5. ‘ e
VL C ~ //\ o L
R Lo M . [ ‘ 3
A - 129 197 | - Y @ 3 7)
Hopper Flow Floor Diffuser \ L

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (S.), look up the Hopper Velocity
from Chart 6:

: N
Is the velocity between 1.0 — 1.5 fps? Yes/No = Fixit! = A~ , | fps
Hopper Velooity
5.) Lower Flume: Is the Total Flow between 190 —230 ¢fs? Yes/No=Fixitl = { gd cfs
a) EBntrance Drop and Depth: ' . Total Flow ‘

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round fo the nearest tenth.

£5 _N52- 114 > 992 -3%.%

Tailwater El. Enfrance Drop Sy Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chaxrt 7.

L

Is the velocity between 4.0~ 6.0 fps? Yes/No = Adjust Flap Gatel = %;
Enfrance Velocity
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Milford Daily Flshway Inspectlon Form

/’:} .
Date: (4 // 2 / < 4 Time: "f 55 Inspector: [, w// / Hinged Gate Spill: Yes @

Head Pond Elevation: /0 / 2({ RiverFlow () S45I Obermeyer Spill:  Yes /

Tailwater Elevation: 5/ 5 &  Water Temp °C: L5 Log Sluice Spill: (Yes )/ No

Turbines On: N Y \/ 7( ¥ Y Upstream Eelway: Yes /
(v or X) 1 2 3 4 5 6

Denil Running: Yes //ND

Upstream Fishway ** Clean Debris Before Tgking Measurements **
1.) Fishway Debris: / /
i i ili Punch Plate Y~  Hopper Block Screen &~

a) Grizzly Rack Sorting Facility

2.) Fish Lift Operating Mode: Lift Count 77
a) @ / Manual Frequency: ?"/,’9/ Z0(mins) V-gate (o2 Seasonal: | (Gﬁ ‘

b) When unmanned, Sorting Facility Gates are: Open / Closed Daily: | -
3.) Upper Flume:

a) Weir: . [Dp f% () 100, 3 (f) ”7] A (f) Open / Closed

Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe

b) Flume Velocity: = 52 ofs = 2, ? fps
Flow (Weir + Pipe) Flume Velocity
Target: 1.0—- 1.5 fps

4.) Aux. Water System: ) alLl
a) Hopper Flow: l — + (in) ? ) = a4 ofs = L L./ fps

Bulkhead Panels; (rows) Gate 3 Backwater El.; Hopper Flow Hopper Velocity
Target: 1.0~ 1.5 fps

b) Floor Diffuser: § 2L 2 ;2 L/ (in) ?71 (f) = //)ﬁ? cfs / [’f t? cfs

Bulkhead Panels, (rows) Gate 4 Backwater El4 Floor Diffuser Total Flow

Target: 190~ 210 cfs
5.) Lower Flume:

a) Entrance Drop: %6} P (ft) CB;Z 9 (ft) = 0, 9 (ft) 5/ [ fps

Flap Gate Staff Gauge (Sy) Entrance Drop Entrance Velocity
Target: 4 -6 fps

I

Does flow meet targets? Yes / No
Downstream Fishway Open? Y/N Comments and Adjustments:

1.) Flow adequate: _z/‘ﬁ @ N o d i)@tﬁ/”f

b ¥ / ,xf'/f/ T
2.) Entrances not blocked by debris: g ) ,
wedze gl sf/:d? Vo

e —————

3.) Eel Chimney open:

5 ¢O
Fishway Mortalities: PN (> ¢
(Count, Species, Location, Disposition) . L g I%)

Shad: 5 J

Riv: /&
seP 3

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
Page | 1
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B.) to find the Weir Elevation (W.).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

067 - 2.2 = 979
B L W,

¢

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
JoLFE - 995 = |
We H

Sw 1

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: s (ﬂ cfs

Trash Pipe:
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + (ﬁ cfs
b) Upper Flume Velocity: ey cfs

1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth.

Is velocity between 1.0 — 1.5 fps? Yes/No = Fix it = ﬁ« q fps
Flume Velocity

4.) Auxiliary Water Supply:
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (S.) for both. Round to the nearest foot.

9~ 4.5 - 1.5 QF+ _ g8 =195

Backwater El; St Head of Water; ' Backwater El4 Sy Head of Water;

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

|+ 2 =D Lo A s =

Bulkhead Panels; (Rows)  Sections Holess Bulkhead Panels, (Rows) Sections Holes,

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

- bl (>e7%) - 108 (t4

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sp), look up the Hopper Velocity

from Chart 6:
Is the velocity between 1.0 — 1.5 fps? Yes /No = Fixit! = /: } fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Yes/No = Fix it! = /{:;77 cfs
a) Entrance Drop and Depth: Total Flow

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round to the nearest tenth.

Fls Gl - 09 Gas . 92= 22

SL Tailwater El. Entrance Drop Sy Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated above), look up Entrance Velocity from Chart 7.

5/

Entrance Velocity

Is the velocity between 4.0 — 6.0 fps? Yes/No = Adjust Flap Gate! =
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—— i Caiiesd Vishitty Descriptor
Date: {p/i4f] 2 | Observer: A | Weather: OVtrzedy™ Poor P
. ; . 2z, Medium M
Water Témp: 9.0 River flow: 13 %/ et .
Test condition = /}‘7 A {/ / }}Z FD Fish Observations _____ [Descriptor
- T 0 | PSS N D¥ection
Start time g 3&’ End Time | Lo Upsteam 5
Entrance Flow t=2-7 Hopper bulkhead Downstream D
Hopper Flow =y Elevation -;-;'g%m- -
Hopper Velocity l, 55 Rows of holes 7 | et L
. Middie M
. U A Floor diffuser e — =
Diffuser Flow O /\\S bulkhead Simming Behavior
Entrance Velocity T, Lo’d/ \J)\ Elevation | 4% IS:'OW i
5t
Depth over Flap gate 1,2 5 Rows of holes | 2 Oideﬁv A
Drop 0-9% Lift Frequency K Chagtic/Confused c
: - P - - Other Other
Tailwater Elevation €5. qb/ Lift cycle time
Lower Flume _ Species observed Destriptor
Elevation ¥5,0 V-gate Width CZ, > Sih‘:;“em'@ :M'VS
Entrance Gate ‘ Salmon ATS
Setting &t Sea Lamprey SIP
Striped bass S8

Observation Time Start:_‘ﬁ_q 28

Ti

meStop:_ /) 0 S

Fish Observation (*dominate behavior)

| Camera Species Swimming
Camera Locations p'/ Visibility | observed Direction Location Behavior
| 4 —
£ M Iéué;k&:ﬁ;s asl YUsT 05 o ¢
97" N =] . L “
DAPE uC  me = || s ” D
Diff a5 [me A [ ] (" ud C J
Joadt U M e | ] ty ”M S
V\%Lf/‘,x D< E-/ Z,W/([ \.]/ {, /‘/‘ SI; o
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Milford Daily Fishway Inspection Form

Date: (o ~/#- 25 Time: 2 > Inspector: /%/( Hinged Gate Spill: Yes Q/JNOM

Head Pond Elevation: /07 3 2. River Flow (cfs): 2/)0 Obermeyer Spill: Yes '/ No
Tailwater Elevation: &1 7 % Water Temp °C: / ) Log Sluice Spill: Yes / No
Turbines On: >/ Y X )/ )/ Y Upstream Eelway: Yes / @0
(v orX) 1 2 3 4 6
: Denil Running: Yes / 1‘{0,
Upstream Fishway ** Clean Debris Before Taking Measurements ** -
1.) Fishway Debris: .
a) Grizzly Rack - Sorting Facility -~ PunchPlate ¢~ Hopper Block Screen ¢~
2.) Fish Lift Operating Mode: P Lift Count  , o 'f"
a) Automatic/Manual Frequency: (mins) V-gate 7, {7 Seasonal: o b
b) When unmanned, Sorting Facility Gates are: Open //élosed ; Daily: f )
3.) Upper Flume: o DA . o ‘
a) Weir: 0 @ /C" | @ e () éépen Closed
Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L)~ ~Ttash Pipe

/. 05

b) Flume Velocity: = cfs = fps
Flow (Weir + Pipe) Flume Velocity
Target: 1.0 1.5 fps

4.) Aux. Water System: e v s - a—
\ :f“ F (,.~"'5 i
a) Hopper Flow: e / / 0 (in) Lo ® = / 3 7cfs = /> 5 fps
Bulkhead Panels; (rows) Gate 3 Backwater El, Hopper Flow Hopper Velocity
Target: 1.0~ 1.5 fos
; 4

. ) . } IN & 7 L/
b) Floor Diffuser: /2 / / / ! Gy / ? (f) = EZ & cfs / 7 7 cfs
Bulkhead Panels, (rows) Gate 4 Backwater El., Floor' Diffuser Total Flow
Target: 190—210 cfs

5.) Lower Flume: s < [;w— ? g/ S
a) Entrance Drop: IS @ o (ft) = _* @) = : fps
Flap Gate Staff Gange (Sp) Entrance Drop Entrance Velocity

Target: 4—6 fps

— Does flow meet targets? Yes / No
Downstream Fishway Open? CY/N - Comments and Adjustments:
1.) Flow adequate: S

2.) Entrances not blocked by debris: v/

3) Eel Chlmney open: et

Fishway Mortalities: — 77?0 }%/ Z 3 2 ‘F:O

(Count, Specxes Location, DlSpOSlthrl)
[——

7
Shad /ﬁt éfs) M_Q;}_, gl SA 4

LA
Riv: P,

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B.) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

1067 - 2 2 = JF75
B, L W,

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).

/D) - 79.9 = /5
Sy H

We

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: 45 & cfs

Trash Pipe:
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + SO cfs
b) Upper Flume Velocity: = /714 cfs

1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth. , |

Is velocity between 1.0 — ].5]?75@1\70 = Fix it = / Dglfps

Flume Velocity

4)) Auxiliary Water Supply:
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (Sy) for both. Round to the nearest foot.

9 - s/ /0,7 95 - S5 - /53

Backwater Els Head of Waters Backwater El, Sy Head of Water,

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

3 =7 o+ ) [ o=

Bulkhead Panels; (Rov;fs) Sections Holes; Bulkhead Panels; (Rows) Sections Holes,

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

- /37 - Y0

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sy), look up the Hopper Velocity

from Chart 6:
Is the velocity between 1.0 — 1.5 fps? Ye@= Fixit! = /55- fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Ye@ Fixit! =} ) 7f cfs
a) Entrance Drop and Depth: - ~ Total Flow

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round to the nearest tenth.

38,3 £4.5% 9 QS Sz - 5.3

Tailwater El. Entrance Drop S, . Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated above), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? @/No = Adjust Flap Gafe! = 5/ I

Entrance Velocity

Page | 2
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=S 7 T

Date: @//4/‘)1 Observer: My |Weatherr | /oLt v=_\,
Water Temp' 18.0 | River flow: Y.
Test condition = 3% f’(L/ 7% Fb
Start time 0%0 End Time f i
Entrance Flow 124 Hopper bulkhead
Hopper Flow L}/ Elevation
Hopper Velocity 0.< Rows of holes |~/

2 < '\0‘_*\/5 Floor diffuser
Diffuser Flow JC! G W bulkhead
Entrance Velocity g o S Elevation | 9{,.&
Depth over Flap gate 2 Rows of holes -7
Drop 0,5 & Lift Frequency 1S
Tailwater Elevation .9y Lift cycle time 2
Lower Flume
Elevation % !71' 5 V-gate Width 30 J
Entrance Gate
Setting $0.4 ]

i

Caimera Visibifity Descriptor
Poor P
Medium M
Excellent £
Fish Observations |Descriptor
Diection
Upstream V]
Downstream D
Right R
Left L
Middie M
Evenly dispersed ED
Swimming Behaiior
Slow S
Fast F
Ordery 0
Chaotic/Confused C
Other Other
pecies ohserved Destriptor
River herring RV
Shad AMS
Salmon ATS
Sea lamprey Sip
Striped bass $B

’?bservation Time Start:_/iégg Time Stop: /- itz

Fish Observation (*dominate behavior)

0 les cladly dae + |,
@ Usi ey L,
& ,4&64 Shed Obs Mg
NLev- AeM ( Grrzren s oy

W?’e'/ ¢ Corbinned. o

I[.“OS/ (Z"[-L w/ﬁ

gt

Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
@ ( Mt ~l st AL F
G2 AN Wyt AL F
£E w A %, ds m 0
&€ dg P WS, dg M C
| Ak WS M wst g M S
/94 pS M i U5 A i S
Comments:

wﬂ 4@0\&}# CanCe, Qi 632
préset

g gl fle s pact

T Corple Sapnn Mok fadhy
LA Steond & CLJ‘QJN‘,.,

Al i e e sy Lo wigld - WAL dbserst ayoian Yo Mol

“Dha badced w{ Drecuigut




Milford Daily Fishway Inspection Form
Date: (4 Z/ 22 /22 Time: /()L/S/ Inspector; /MS Hinged Gate Spill: Yes / (16/8()

Head Pond Elevation: / O(-3 ™ River Flow (cfs): /‘5/ 30 Obermeyer Spill: @ / No
Tailwater Elevation: 5.5 .4 j Water Temp °C: (%~ Log Sluice Spill:  ¥es)/ No

Tu:gglie}% On: % | \%‘ 3[3__ 5%" %_ | 3_6__ . Upstream Eelway: Yes / @

Deml Runmng Yes //ﬁ 0)
Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris:

a) Grizzly Rack \/Somng Facility ) — PunchPlate , — - Hopper Block Screen _~—

2.) Fish Lift Operating Mode: / s ¢ Lift Count
a) Automatic / Manual Frequency: (mins) V-gate O -< Seasonal:
SN -
b) When unmanned, Sorting Facility Gates are: Open / Closed’ Daily:
3.) Upper Flume: : : |
a) Weir: f 0 / 11 () / O/ # (f) C@ - 8 ®) Open / Closed
o Staff Gauge (Sp) Staff Gauge (Sy) Dist. Stop Logs (L) Trash Pipe
b) Flume Velocity: =55 cfs = [ / fps

Flow (Weir + Pipe) Flume Velocity
Target: 1,0~ 1.5 fos

4.) Aux. Water System:

a) Hopper Flow: } l g (in) 57 (p w® = ‘*{ / cfs = % O3] fps
. Buikhead Panels,; (rows) Gate 3 Backwater El; Hopper Flow Hopper Velocity

Target: 1.0~ 1.5 fos

b) Floor Diffuser: % P g (in) %HS/ ) = ! 35/ ofs / 5 cfs

Bulkhead Panels, (rows) Gate 4 Backwater El4 " Floor Diffuser Total Flow
Target: 190210 cfy

5.) Lower Flume: : ; z
. ‘ Pl P O
a) Entrance Drop: KO lo® : ()ﬂ S @ = J.%¢ ® = 5 fps
Flap Gate Staff Gauge (S;) - Entrance Drop Entrance Velocity
' . : Target: 4—6jps

Does flow meet targets? Ves / No
Downstream Fishway Open? Y/N Comments and Adjustments:
1.) Flow adequate:

2.) Entrances not blocked by debris:

—

3.) Eel Chimney open: /7717

Fishway Mortalities:

(Count, Species, Location, stposmon)

Shad: ‘ . |

Riv: ' ‘;{gt% /’7{77?& ‘CD

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (Be) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

YEIAT S
) L We

B.
2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sy) to find Depth at Weir (H).
. e
/Or/lu{'— Q?/wi = Z'-" Q
SW We H

A S

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: 3 & ofs

Trash Pipe:

1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + i 7 cfs
b) Upper Flume Velocity: = 5:2 cfs

- 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Round to the nearest tenth.
Is velocity between 1.0 — 1.5 fps? Yes / No = Fix it = // / s
4)) Awxiliary Water Supply: ' , Flume Velocity

a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater B1. from the Lower Flume Staff Gauge (Sy) for both. ogc? the nearest fool.
‘»f%é S Iy

S S /- (= S

Backwater Bl St Head of Water; Backwater Elg Sy Head of Watery

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

L v =P 2 .2+ 2 =7

Bulkhead Panels; (Rows)  Sections Holes; Bulkhead Panels, (Rows) Sections Holesy

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the I—Iopper Flow from Chart 4
and Floor Diffuser Flow from Chart 3.

-4 My | - 138 7

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sy), look up the Hopper Velocity

from Chart 6: .
Is the velocity between 1.0 — 1.5 fps? Yes/No = Fixitl = 04{ fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190—230 cfs? Yes/No= Fix it = /\ 7 ? cfs
a) Entrance Drop and Depth: ' . Total Flow ‘

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sp, for the Entrance Depth. Round to the nearest tenth.

¢ ¢b.ad = 0.56 s @y -34.0

Tfaﬂwa’cel}El. Entrance Drop Flap Gate EL. Bnirance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

%
Is the velocity between 4.0 — 6.0 fps? Yes/No = Adjust Flap Gatel = 2.0
Entrance Velocity

Page | 2
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oy A

Milford Daily Fishway Inspection Form
Date: 9, l(/ 23 Time: Uy Inspector: M S Hinged Gate Spill: Yes /@;
Head Pond Blevation: /0/- 25 River Flow (c5): /. , (8 3 Obermeyer Spill: @3 / No
Tailwater Elevation: 82)) i Water Teinp °C: ] g 3 - Log Sluice Spill: @s / No

Turbines On: {4 > A \J 4 « Upstream Eelway: Yes /621
i e

¢~ orX) J1 Y2 B
Denil Running: Yes /

Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris:

a) Grizzly Rack & Sortmg Facility ¢ Punch Plate " Hopper Block Screen &
2.) Fish Lift Operating Mode: / % Lift Count 3

a) Automatic/Manual Frequency:! | D  (mins) V gate Seasonal: 7)('/ 9\

b) When unmanned, Sorting Facility Gates are: Open / Closed Daily: l 5

3.) Upper Flume: . . e
a) Weir: [ Ol 0 () / D O (@) TR o) Open / C@E@E
Staff Gauge (Sp) Staff Gauge ( Gauge (Sw) Dist. Stop Logs (L) Trash Pipe

b) Flume Velocity: = @ 5 cfs = / 0 fps
Flow (Weir + Pipe) Flume Velocity
: . Target: 1.0~ 1.5 fbs

4.) Aux. Water System:

a) Hopper Flow: [ : l' Al (in) qg ’5/ w® = 3(/’ cfs = O-> fps
Bulkhead Panels; (rows) Gate 3 Backwater El., Hopper Flow Hopper Velocity
Target: 1.0~ 1.5 fps
a i | 1
b) Floor Diffuser: .~ L i< (in) (7@' () = l %)/l cfs l (0 s cfs
Bulkhead Panels, (rows) Gate 4 Backwater El., Floor Diffuser Total Flow

Target: 190~210 cfs

5.) Lower Flume:

- . S5/ [ &£ N
a) Entrance Drop: % L b (f0) %/bf / %(ﬁ) = i Z(ﬂ ) = § 12 1ps
Flap Gate Staff Gauge (Sy) Entrance Drop Entrance Velocity

Target: 46 fps

Does flow meet targets? Yes / No
Downstream Fishway Open? Y @ Comments and Adjustments:
1.) Flow adequate:

2.) Entrances not blocked by debris: v/

3.) Eel Chimney open: —
Fishway Mortalities: - 75 5 Fd / 21554
(SC};)ugt, Spe‘cies, Location, Disposition) ) % = Overnie ] M 1(_ 3_‘3 'f':/~z fcﬁ /QQV Uicle o
ad: Y Mo‘m')z\f,bj Sledy Set qué fo
Riv: { :
D257 @ eyo

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B,) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

1067 -G =999
W,

B. L

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).

0Ly - 959 = L
Sw W,!

H
3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: g 3 cfs

Trash Pipe: Jo
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + cfs

b) Upper Flume Velocity: _33 cfs
1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sg), look up the Upper Flume Velocity
from Chart 3: Round to the nearest z‘entlz.. o =
Is velocity between 1.0 — 1.5 fps? Yes/No = Fix it = ‘g;é@ fps
4.)) Auxiliary Water Supply: Flume Velocity
a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (Sy) for both. Round to the nearest foot.
725 stg = 8.7 Y6 - Iy = /LA

Backwater El; Sy Head of Water; ' Backwater El; Sy Head of Watery

2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.

| L -2 g . 2,2 -7

Bulkhead Panels; (Rows)  Sections Holess Bulkhead Panels; (Rows) Sections Holes,

3.) Using the Head of Water, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

- 3 _ 132

Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sy), look up the Hopper Velocity

from Chart 6: 0
Is the velocity between 1.0 — 1.5 fps? Yes /No = Fix it! = ZS fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190— 230 cfs? Yes/No=Fixitl = /49 g feis
a) Entrance Drop and Depth: ' Total Flow

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Elevation from Sy, for the Entrance Depth. Round to the nearest tenth.

54.¢ - 8%¢- Lk s4¢ - Slo =B

St Tailwater El. Entrance Drop St Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated above), look up Entrance Velocity from Chart 7.

Is the velocity between 4.0 — 6.0 fps? Yes / No = Adjust Flap Gate! = S:é

Entrance Velocity

. Page | 2
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# / - Caiiiers Visiility Desciiptor
Date: 117/[5’ /2’3 Observer: M5 Weather: Poor P
e . < ; . I = Medium M
Water Temp: i Zy . 7} River flow: S GRS Excellent £
. =0 af =
Test condition = 21.5% H /75'5 % ’/D Fish Observations - |Descriptor
Start time 715 End Time ( $%/¢ Upstrea:\ v
Entrance Flow oy Hopper bulkhead Downsiream D
Hopper Flow 2y Elevation 2, ﬁ —
Hopper Velocity 0. Rows of holes L Left L
7 . Middle M
. . Floor diffuser ET— =
Diffuser Flow | A7 bulkhead 3 SWimming Behavior
Entrance Velocity <3 Elevation S G ?o: :
d
Depth over Flap gate D, . Rows of holes 7 Orderly 0
Drop Lo 71See 15 \Life Frequency 24 / / Chaotic/Confused ¢
— : BeaECY A
Tailwater Elevation N "{ {%{ M [ Lift cycle time . : i Other
Lower Flume L( ) r\/ ! Species obsirved - |DéStriptor
Elevation LRE % V-gate Width 5 ;"‘;“‘E’ﬁ"g :vas
N Bl
Entrance Gate ‘ Salmon ATS
Setting % Lo Sea Lamprey St
Striped bass S8
Observation Time Start:_l 2o Time Stop: j"’(o J
' FiSh, Observatioh {*dominate behavior)
Camera. | Species ‘ | Swimming
Camera Locations Visibility observed Direction Location Behavior
£ \ ~Lr AT 07 KL U:',Q
E} rp T Al [ ’\e L F[ L
oo RO P = 7 = =
Vs (re) | F -~ s P =
\gae U5 TRY | /M ol i/ s v, ¢
A L
Vg P35 L&) £ ol ‘) 44 s,

Comments:

@ 'VIV‘( ’&0\) «@‘JL\ Wf%’k«%’

®

[ s

[

Algin  plpg (7,/1""/"‘/‘7 L‘O%(f ard Qq&”\&!

G sl Plos b (o Uosiociyy -
Hist, MO“J\\/D VS 3@@@/

(A“\’l'\j (’r’!c»f»




2 of A V

Milford Daily Fishway Inspection Form

Date: (x’! tS /9’ 7) Time' glm Inspector: M5 Hinged Gate Spill: Yes / Nd

Head Pond Blevation: [0/, 3 & River Flow (efe): _(A,08 3 Obermeyer Spill: éés / No
Tailwater Elevation: % 5. (o Water Temp °C:_ (.3 Log Sluice Spill: &Ls / No
Turbines On: # o v/ U U Upstream Eelway: Yes / &Qo
v or’X) 1 72 73 2 ' Q
Denil Running: Yes /
Upstream Fishway ki Clean Debris Before Takmg Measurements ** :
1.) Fishway Debris: _ [/,,./'-'
a) Grizzly Rack L% Sortmg Facility _/Punch Plate Hopper Block Screen
2.) Fish Lift Operating Mode: e ~ Lift Count _
8) Automatic / Manual Frequency 15 (mins) V-gate (& U Seasonal: 23 (‘/ S
b) When unmanned, Sorting Facility Gates are: 0pen / Closed B Daily: [ r 7

3.) Upper Flume: A 7
a) Weir: [00 ] @ st ] (&) %‘ ) Open / Closed
’ Staff Gange (Sp) Staff Gauge ( Gauge (Sw) Dist. Stop Logs (1) Trash Pipe

B) Flume Velooity: N e Ry fos
Flow (Weir + Pipe) Blume Velocity
Target: 1.0— 1.5 fps

4.) Aux. Water System:

. o .
a) Hopper Flow: > {Z) ?&9’ (in) } 7 @ = / A o cfs = / < (o fps
) Bulkhead Panels; (rows) Gate 3 Backwater El5 Hopper Flow Hopper Velocity
‘ Targes: 1.0~ 1.5 fbs

b) Floor Diffuser: (\; f ( /5< (in) /5 w = 37 cfs / @7 cfs

Bulkhead Panels, (rows) Gate 4 Backwater El,4 * Floor Diffuser Total Flow

Target: 190~210 cfs
5.) Lower Flume:

a) Entrance Drop: g (} (é @ {D {j g (ft) = O«‘f{(@ @ = f// . (0 fos

“Flap Gate Staff Gauge (S;) ' Entrance Drop Entrance Velocity
. : Target: 4—61ps

Does flow meet targets? Yes / No
Downstream Fishway Open? Y/N Comments and Adjustments:
1.) Flow adequate:

2.) Entrances not blocked by debris:
3.) Eel Chimney open:

Yishway Mortalities:
(Count, Species, Location, Disposition)

Shad:
Riv:

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
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3.) Upper Flume Flow:
a) Weir Formula:

1.) Subtract the distance to the stoplogs (L) from the Benchmark Elevation (B) to find the Weir Elevation (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

1067 -1 = 2957
" B L

We

2) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).

s00.9 - 995 = 1Y
Sw We

H

3.) Using H (calculated above), look up Upper Flume Weir F low from Chart 1: 3 &~ cfs

Trash Pipe: C{
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + cfs
b) Upper Flume Velbcity: = ofs

© 1.) Using the sum of the pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Round to the nearest tenth. _
Js velocity between 1.0— 1.5 fos? Yes/No=Fixit — =| -7 _|fps
4) Auxiliary Water Supply: ‘ { Flume Velocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (Sy) for both. Round to the nearest foor.

67 - sys- 25 G5 §4s = (5

Backwater Elj Sy, Head of Water; ' Backwater Ely Sy» Head of Waters
2.) Find the number of Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.
. - . . 1
2, + 3 = b Y+ _f +_/ - &
Bulkhead Panels; (Rows)  SectionsHoles; Bulkhead Panels, (Rows) Sections Holes,

3.) Using the Head of Water, and Sections of Holes (ealculated above), look up the Hopﬁar Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

_ 135 | .39

Hopper Flow Floor Diffuser

4.} Using the Hopper Flow (caloulated above) and Lower Flume Staff Gauge (St), look up the Hopper Velocity

from Chart 6: _ )
Is the velocity beiween 1.0 — 1.5 fps? Yes /No = Fixitl = / (» |fps
Hopper Velocity
5.) Lower Flume: Is the Total Flow between 190 —230 cfs? Yes/No =Fixitl = /(a 7 cfs
) Entrance Drop and Depth: ' . Total Flow "

1.) Find the difference between the Tailwater Elevation (read from the computer) and Sy, for the Entrance Drop.
Subtract the Flap Gate Blevation from S, for the Entrance Depth. Round o the nearest tenth. '

L5 - 506Y- 046 g5 - gt = 57
Sy

Tailwater El. Entrance Drop SL 7 Flgp Gate Bl. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated abové), look up Entrance Velocity from Chart 7.

L. (A
s the velocity between 4.0 — 6.0 fps? Yes /No =Adjust Flap Gatel = / ’ @
Enfrance Velocity

Page | 2
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-~ V] o
Covicra Visibitity Desciiptos
Date: /, //j/ A2 | Observer: 15 Weather: o iach s Poor P
i ' :
ter Temp: ver flow: 2 Medium M
Water Temp | (5.2 River flow (2, 065% Excellent E
vTest condition= 7/ 5/ H // r?EF LC Fish Observations |Destriptor
. . o ] Diection
Start time yian End Time | 5 Upseeam 5
Entrance Flow i Hopper bulkhead Downsiream D
Hopper Flow [A7 Elevation 97 loten -
: Right R
Hopper Velocity Ty ) Rows of holes % (o | e L
) Middle M
. o Floor diffuser v — 0
Diffuser Flow - bulkhead _ Swimming Beheiior
Entrance Velocity h.e Elevation | 97. % i"’w i
Depth over Flapgate | = .7 Rows of holes O~ Oa,iﬁv o
Drop C.t9 Lift Frequency SR Chaotic/Confused c
X - R - - Other Other
Tailwater Elevation Cr, 2 Lift cycle time
Lower Flume R = Spedits observed Descriptor
Elevation Y V-gate Width f 7 ‘S‘ih‘g"em“ﬂ :3’5
Entr:':lnce Gate % g Salmon ATS
Setting LYl Sea lamprey Stp
Striped bass SB
Observation Time Start:_ 7 4 5 Time stop: __ §3 0o 7
' Fish Observation (*dominate behavior)
Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior
= M- [l bt "D RLF, M oo
€2 M " " h ' Rit M o dT
DiH S (L] e 1 } 3} M ¢, C
B(g 5{ wl') /v\h" i i it /l/‘ F ,C
\/ 046\,1'( WS LEL) M I 1 i Ved S e
\fgqu DSy € i o i b 3,0
Comments:
‘ R H , p Ne
/) DCA A [/ ({ oy = ’ 1y F S ~ ey . 7 dO /rf-z}/‘/ c,//
@ S ’/&‘ ol

@ 56{/[@”4‘ [h(d ot (Cmn

\/) slal seed al ol

M’Mw o,

R A sled frm ol

k"ﬂl KG’[ /40\/'/;3" o\l[ ‘II/L&
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