
       
 

 

                                
 

BLACK BEAR HYDRO PARTNERS, LLC  
1 Bridge Street, Milford, ME 04461  

   T + 1 207.827.2247 F +1 207.827.4102 brookfieldrenewableUS.com  

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 
• Orono Project (FERC No. 2710), licensed to Black Bear Hydro Partners, LLC; Black Bear 

SO, LLC; and Black Bear Development Holdings, LLC  
• 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 reported1 
separately to the Commission, as have the results of ongoing upstream eel monitoring efforts on the 
lower Penobscot River2.  

 
1 Annual Atlantic Salmon Species Protection Plan Report of Activities for Milford, Orono, Stillwater, West Enfield and 
Medway Projects are filed annually by March 30th. 
 
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 31st. 
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Table 1 - Diadromous Fish Studies Conducted by Black Bear 

at the Stillwater, Orono and Milford Projects 
 

Species Stillwater 
Upstream 

Stillwater 
Downstream 

Orono 
Upstream 

Orono 
Downstream 

Milford 
Upstream 

Milford 
Downstream 

Salmon – 
juvenile NA 2014-2018 NA 2014-2018 NA 2014-2018 

Salmon - 
adult NA 

10 yrs 
following smolt 
enhancements 

2014; 2015 
10 yrs 

following smolt 
enhancements 

2014; 2015 
10 yrs 

following smolt 
enhancements 

Shad - 
juvenile NA 

By proxy - 
2020 alosine 

study 
NA 

By proxy - 
2020 alosine 

study 
NA 

By proxy - 
2020 alosine 

study 
Shad - 
adult NA 2017; 2018 -- 2017; 2018 2022 2017; 2018 

Herring - 
juvenile NA 2020 NA 2020 NA 2020; 2021 

(sensor fish) 
Herring - 

adult NA 2018 2015; 2021 2018 2015; 2019; 
2021 2018 

Eel - adult NA 2016; 2021 
reanalysis NA 2016; 2021 

reanalysis NA 2016; 2021 
reanalysis 

Eel - 
juvenile 

2014; 2016; 
2017; 2022 NA 2014; 2016; 

2022 NA 2008 – 
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 

shad 
River 

Herring 
American 

shad 
River 

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 13th 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 13th 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, 
 
 
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 
 

mailto:Kevin.Bernier@brookfieldrenewable.com
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1.0 Introduc�on 

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 Atlan�c 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 setlement agreement between 
the licensee, state and federal agencies, Penobscot Indian Na�on (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 installa�on the Milford Dam 
fish li� facility has passed upstream nearly 9,300 Atlan�c salmon, an es�mated 19.5 million river 
herring, and over 55,000 adult American shad.  

By order dated April 18, 2005, FERC amended Ar�cle 409 of the Milford Project license to require 
the licensee to develop study plans to monitor the effec�veness of the fish passage facili�es. 
Subsequently the licensee has conducted qualita�ve and quan�ta�ve upstream passage efficiency 
studies for diadromous fish present at the facility since 2014. As explained in further detail in the 
sec�ons below, this study is a follow-up on previous studies and was designed to beter understand 
and improve upstream passage efficiency at the Milford Dam fish li�. 

 

1.1.1 Background 

Black Bear conducted radio telemetry studies in 2019 and 2021 to evaluate upstream passage 
effec�veness 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 li�, 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)
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For the 2021 river herring and 2022 shad passage studies, a fine-scale detec�on telemetry array1 

was installed in the entrance flume of the fish li�, which allowed for the collec�on of highly 
accurate �ming informa�on needed to evaluate detec�ons at the various antenna loca�ons.  

A significant number of failed passage atempts 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 atempts to move through the entrance flume of the Milford fish li� were 
recorded for river herring and American shad, respec�vely, during the two study years. Figure 1 
provides a comparison of the percentage of unsuccessful upstream passage atempts that did not 
reach the next upstream monitoring sta�on. The percentages reported at each sta�on are based on 
the number of successful passage atempts recorded at the adjacent downstream sta�on (e.g., the 
3% failure rate at the third detec�on sta�on for American shad is based on the successful detec�on 
of 77 of the 79 passage atempts which were recorded at the second detec�on sta�on).  

When compared between species, a similar patern is observed with 25% to 57% (river herring and 
shad, respec�vely) of the failed passage atempts 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 li�ing hoppers, as flow provided via diffusers in the entrance flume 
downstream of li�ing 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 abili�es of the fish species to be passed, must be taken into considera�on.  In order to 
meet recommended fish passage guidelines (USFWS 2019), the AWS flow for the Milford fish li� 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 �/s through the hopper established in the USFWS 2019 
primarily for blueback herring. 

Based upon the observa�ons 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 sta�ons occurred from the V-gate to the hopper blocking 
screens (i.e., 69% of the failed river herring atempts and 95% of the failed shad passage atempts 
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 contribu�ng 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 opera�on of the V-gate as it opens or closes during a li�ing cycle; 

 
1 A Hermes Coordinator, which u�lizes a GPS signal to synchronize the internal clocks within a series of Sigma Eight Orion receivers to allow for 
the collec�on of the highly accurate �ming informa�on needed to evaluate detec�ons at the various antenna loca�ons.   
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and/or (3) the mechanical opera�on of the li�ing hopper (the frequency of li�s ranges from a li� 
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 �mes influencing adult alewives or shad, as well. 

There was consensus to establish an ad hoc work group to further evaluate poten�al causes for 
unsuccessful upstream passage, and if there are any opera�onal adjustments, op�mized se�ngs, or 
other modifica�ons that may improve the internal passage efficiency in the lower flume of the 
Milford fish li� facility. 

 

 
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 Li� Working Group  

An ad hoc work group (work group) comprised of fish passage engineers from the Na�onal 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 op�ons for modifying opera�onal parameters of the Milford fish li� facility to poten�ally 
improve internal fish passage efficiency. This group met virtually four �mes 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.  
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The work group reviewed the Milford fish li� 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 li� entrance flume was an undesirable but necessary design feature due to 
limita�ons of space, there is no evidence from the past passage studies that the turn is affec�ng fish 
passage at Milford.  

The work group reviewed laboratory and case studies focused on a variety of topics, including fish 
passage opera�onal parameters and reported passage results from other facili�es with similar 
species, and reviewed literature and best available science related to fish swimming abili�es (burst, 
sustained, and long-term �me periods). The work group was not able to iden�fy any other fish li�s 
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 qualita�vely evaluate 
swimming behavior and responses of fish in the entrance flume of the fish li� to various opera�ng 
condi�ons, including condi�ons outside of the recommended fishway opera�ng guidelines, may 
provide valuable insight as to poten�al permanent changes in opera�ng parameters of the li� to 
improve the overall effec�veness of the facility. 

BBHP distributed a dra� a study plan developed by the work group for agency review on February 
7, 2023. Several mee�ngs 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 Li� Descrip�on  

Upstream fish passage at Milford Dam is provided via a single entrance fish li� 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 li� through a combina�on 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 automa�cally (normal opera�ng condi�on) using a 
programmable logic controller (PLC). The entrance consists of a manually adjusted “overshot” 
atrac�on flow gate (also referred to as the “flap gate”), an adjustable V-gate, and a 
blocking/diffusion screen upstream of the li�ing hopper. The entrance flume is 10-feet-wide with a 
180 degree turn leading to a 12-�-wide by 17-�-long, 4,600 gallon li�ing hopper. The li�ing 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 opera�onal parameters for the Milford fish li� align with 
USFWS and NMFS engineering guidelines for fish li�s that pass diadromous fish, taking into 
considera�on the presence of alewife and blueback herring (river herring), including:  
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• 4.0 - 6.0 �/s flow velocity at the entrance while maintaining a differen�al of 0.5 – 1.0 �  
• 1.5 - 4.0 �/s entrance flume flow velocity  
• 1.0 - 1.5 �/s hopper flow velocity  
• 1.0 - 1.5 �/s exit flume flow velocity  
• 14.4-inch-wide V-gate se�ng (determined previously in consulta�on with the agencies) 

 

 

2.0 Study Objec�ves  

In the study plan, the work group proposed that the following fish li� parameters will be the ini�al 
focus of the 2023 evalua�ons:  

1. AWS flow distribu�on (hopper vs. floor diffuser) 
a. The majority of the AWS flow will be injected upstream of the hopper to 

reduce/eliminate undesirable flow characteris�cs in the area of the floor diffuser 
that may be confusing fish. 

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

c. 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 �/s (vs. recommended 4.0-6.0 �/s for river herring) in an atempt to 
improve the fish li�’s entrance efficiency.  

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

Addi�onally, the work group agreed that other secondary parameters/condi�ons may also be 
assessed during the 2023 fish passage season including, but not limited to:  

a. Unit 6 being turned down or off  
b. V-gate se�ng  
c. Li� frequency  
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3.0 Methodology  

Run �ming data for river herring and shad since 2014 were used to determine the �ming 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 15th (or when river condi�ons allow) – the fish li� will be put into opera�on for the 
season.  

a. Opera�ng parameters – start with baseline (status quo)  
b. Conduct ini�al ocular assessment for a range of AWS and entrance flow se�ngs  

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 �me 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 poten�al fish li� se�ngs) and conduct more video monitoring 

and assessments  
e. Second week of river herring passage season 

i. Implement work group sugges�ons/ make observa�ons / report back/ adapt 

4. Con�nue 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. 

 

River Herring Shad
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

Median Run Date
CommentsYear
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A total of six Barlus-IP68 Underwater IP Cameras (Model: T5MP-1-1) with a 2.8mm lens, a 100° 
horizontal field of view and an image resolu�on 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 ini�al tes�ng was conducted 
on April 13th and April 20th, before the fish li� was opera�onal on April 24th.  Further tes�ng and 
camera adjustments were conducted April 27th and April 28th, during the beginning of the river 
herring run. Tes�ng included visual inspec�on of the live video feed to verify that an adequate 
por�on of the water column was within view horizontally and ver�cally, as well an assessment of 
the viewing distance from the camera loca�on. 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 eleva�ons changed.  

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

1. Camera 1 – located outside of the lower flume entrance, aimed slightly upstream. 
2. Camera 2 – located inside of the lower flume entrance, aimed slightly downstream. 
3. Camera 3 – located near the floor diffuser, aimed downstream. 
4. Camera 4 – located upstream of the floor diffuser, aimed across the flume. 
5. Camera 5 – located downstream of the V-gate, aimed slightly downstream. 
6. Camera 6 – located downstream of the V-Gate, aimed upstream. 

Figure 2 below shows these camera loca�ons and orienta�ons within the lower flume, with the 
floor diffuser loca�on depicted by the green-dashed area.  Figure 3 through Figure 6 show 
photographs of all camera loca�ons.  All six cameras were connected to a central temporary video 
viewing sta�on 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 sta�on (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 observa�ons throughout the study.  
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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. 

 

 
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 

 

 

 
Figure 7. View of the Live Feed Monitor in the Temporary Viewing Station 
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Figure 8. View of the Temporary Viewing Station Located at the Lower Flume. 

 

Observa�on 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 4th and June 15th over twenty-six flow 
combina�ons. Table 3 details the flow se�ngs tested on each day. 

 

 

 

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

 

 

Observa�ons were conducted by viewing the live video feed for a minimum of 15 minutes from all 
six cameras simultaneously for each AWS se�ng. Viewing �me was extended if needed to make a 
reasonable observa�on when not possible within 15 minutes.  The viewing �mes ranged from 15 

Date
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

Scenario (Hopper Flow%/Floor Diffuser%)
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minutes to over an hour long.  Fish appeared to resume upstream movements into and through the 
entrance flume very soon a�er the AWS flow se�ng adjustments were ini�ated.  Observa�ons for 
each scenario began when fish appeared to have resumed normal behavior (generally within 5-10 
minutes following a change in AWS se�ng (i.e., following at least one li� cycle)), and the dura�on 
for each observa�on was 15 minutes at minimum, but longer in most cases.  For example, on May 
4th, each of the three AWS flow scenarios were observed for a minimum of 15-minutes each. An 
observa�on data sheet was completed for each AWS flow scenario, as well as a daily fishway 
inspec�on form to confirm that desired water flows and veloci�es were being atained.  

Observa�ons included a general assessment of visibility for each camera, as well as an 
assessment(s) of swimming characteris�cs at each monitoring site, including swimming direc�on, 
loca�on in the water column, as well as a general assessment of fish behavior.  Important notes and 
general observa�ons were also recorded on the data sheets for each observa�on. The study 
concluded a�er the shad and river herring run slowed to the point where meaningful observa�ons 
of fish behavior were no longer possible.  

Observa�ons were binned into one of three AWS flow se�ngs: 1) high hopper flow se�ng (70% or 
greater of the overall flow through the hopper); 2) even flow se�ngs (40-60% hopper flow, the 
tradi�onal opera�onal flow); and 3) low hopper flow (less than 40% of the overall flow through the 
hopper).  Completed datasheets and fishway inspec�on forms are provided in Appendix B. 

4.0 Results 

4.1 Environmental Condi�ons 

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 sta�on 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).  

 

 
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 Observa�ons 

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

4.2.1 High Hopper Flow Se�ng Observa�ons 

Fi�een of the twenty-six observa�ons were conducted under high hopper flow condi�ons (>70% 
total fish li� flow through the hopper).  The velocity of flow through the hopper under these 
condi�ons was generally between 1.5 to 2.4 �/s, with a notable excep�on occurring on May 4th 
when the tailwater eleva�on was extremely high due to significant high river flow.  The range of 
entrance velocity ranged from 4.10 to 7.10 �/s across the high flow scenarios.  Entrance drop 
ranged from 0.5 – 1.32 �. 

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

 

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

At the higher hopper flow se�ngs, river herring con�nued past the floor diffuser without notable 
difficulty. A�er passing over the floor diffuser, the upstream progress of river herring slowed at 
�mes as they approached the V-gate, with fish occasionally congrega�ng just downstream of the V-
gate for a short period of �me before the group decided to con�nue 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 observa�ons.  

River herring were observed passing through the V-gate in the lower to middle por�on of the water 
column during the high hopper flow observa�ons, 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 li�ing cycle. 

High densi�es 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, o�en two or more traveling closely together. Salmon 
appeared at �mes 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 observa�ons that any defini�ve observa�ons 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 observa�ons of preda�on or atempted preda�on on river herring or other fish during 
these observa�ons.  

4.2.2 Even Flow Se�ng Observa�ons 

The even flow observa�ons, generally represen�ng the “tradi�onal opera�ng condi�ons” of hopper 
flows ranging from 40 to 60% of the total flow, were assessed during 7 out of the 26 observa�ons.  
The velocity of flow through the hopper under these condi�ons was between 1.3 to 1.55 �/s, while 
the entrance velocity ranged from 4.90 to 5.7 �/s, and the entrance drop ranged from 0.57 – 1.8 �.   

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 contribu�ng 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 observa�ons. River herring swimming 
behavior was difficult to assess, but overall seemed slightly more chao�c in the area of the floor 
diffuser. Figure 13 shows the dominant fish behaviors that were observed in the even flow se�ngs 
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 se�ngs when compared to observa�ons during the higher hopper flow se�ngs; 
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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 Se�ng Observa�ons 

Four observa�ons were conducted when the hopper flow was less than 40% of the total atrac�on 
flow. The velocity of flow through the hopper ranged from 0.5 to 0.7 �/s, and at the entrance 
ranged from 5.0 to 5.5 �/s.  The entrance drop ranged from 0.56 – 1.16 �.   

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 
chao�c/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 se�ngs 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 se�ngs suggest that the upward 
currents along with increased entrained air/bubbles created by the high floor diffuser flow se�ngs 
could be having a nega�ve impact (chao�c swimming behavior) on fish passing through the 
entrance flume.   In addi�on, the dominant swimming behaviors noted during lower hopper flow 
se�ng observa�ons in the vicinity of the V-gate were “slow” and “chao�c”, compared to the 
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dominant behavior of “slow” and “orderly” at this loca�on during the higher hopper flow se�ng 
observa�ons.   

Video footage from the hopper surveillance camera suggests that overall, more fish were passing 
upstream under high hopper flow condi�ons.  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 Se�ng Observa�ons 

Based upon guidance from the resource agencies and best profession judgement, the Milford fish 
li� V-gate has generally been set at a width of 14.4 inches since the li� went into opera�on 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 inves�ga�on of V-gate width would be warranted 
during the 2023 video monitoring evalua�on.  While the majority of the 2023 observa�ons were 
conducted at the tradi�onal V-gate se�ng of 6.0 (14.4 inches), a number of other V-gate se�ngs 
were evaluated ranging from a low se�ng of 3.0 to a high se�ng of 10.0 (7.2 to 24.4 inches).   

At a V-gate se�ng higher than 6.0 fish appeared to enter the hopper more freely, especially 
salmon, when compared to the lower se�ng (4.0 – 6.0).  In par�cular, 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 se�ngs. Based on limited observa�ons, it appeared 
that fish held within the hopper and li�ed more successfully at se�ngs 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 se�ng trials compared to the lower V-gate se�ng, which was confirmed in observing 
hopper dump video files during these trials.   

 

 
 

 
2 The width of the V-gate is determined by mul�plying the V-gate se�ng observed on the Programmable Logic 
Controller by a correc�on factor of 2.4 inches.  Therefore, the normal V-gate se�ng of 6.0 x 2.4 inches = 14.4 
inches). 
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Table 4. Summarized Observation Data Grouped by Hopper Flows. 

 
 

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 visbility due to high flows

4-May High 90/10 27,187 overcast/light rain 8.8 12:45 170 19 6.0 15 1.5 3.50 0.57 few RIV NA NA NA
Higher Hopper flow created better visibility; low fish numbers and low visbility due to high flows

9-May Even 52/48 13,098 sunny 12.6 10:30 108 98 6.0 15 1.3 5.70 1.00 RIV RL, US, O, F Poor vis RL, US, O, M
RIV passing into Hopper in lower third of water column, few are moving out, holding RIV back 
down once hopper lifts.

9-May High 100/0 13,098 sunny 12.6 12:00 148 0 6.0 15 1.8 4.90 0.90 RIV, ATS RL/M, O Poor vis US
RIV passing in middle of water column, higher than last test and swimming faster thought the V 
Gate

10-May High 100/0 11,540 sunny 12.5 9:00 152 0 6.0 15 1.95 4.90 0.63 RIV US, RL, O US, S US, O, F
RIV moving through V Gate in lower water column, RIV rushed to closing V Gate 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

12-May High 80/20 9,062 partly cloudy 14.5 10:35 152 40 6.0 7 2.1 5.40 0.50 RIV, ATS, SLP US, RL, F, O US, RR, M, O US, M, S, O
good visability throughout, RIV moving orderly through lower flume and into hopper, as well as 
few salmon

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, O, S US, M, O, S
more bubbles than higher FD flow settings. Similar behavior as 80/20, RIV hold near FD and stack 
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, O US, ED, S, C US, F,O Lower flume seemed to fill with more RIV once FD flow was shut down

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, O US, M, S, C, O US, ED, S, O
RIV numbers picked up around 9:45, RIV generally move US quick and hold US of FD, then enter 
hopper quickly after a few leaders enter first. Lower tailwater than last week, cameras lowered. 

17-May Even 50/50 6,478 light rain 13.1 10:50 87 88 6.0 15 1.3 5.60 1.10 RIV, ATS US, RL, F, O US, M, S, O US, M, S, O
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 13:44 37 137 6.0 15 0.6 5.50 1.08 RIV, ATS US, RL, F, C Poor vis, US, F US, M, ED, S, C
RIV moved 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, O few RIV present, but shad present milling around FD, some entered hopper.

18-May High 80/20 5,281 sunny 12.5 10:20 155 41 6.0 15 2.2 5.50 1.12 RIV, ATS US, RL, F, O US, M, S, C US, M, F, O
Better 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 12.5 12:40 100 102 6.0 7 1.55 5.50 1.12 RIV, AMS poor vis poor vis US, ED, S, O
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, O US, RL/M, F, C US, M, S, O 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/light rain 15.9 11:30 95 66 6.0 15 1.3 4.90 1.80 All US, RL, F, O US, RL/M,F, C US, M, S, O
Few shad seen quickly passing cameras going US and DS before entering hopper. More fish 
overall likely bc ToD. 

2-Jun High 80/20 5,451 partly cloudy 21.3 9:40 143 41 6.0/10.0/3.0 15/10 2.2 5.10 0.92 All US, RL, F, O US, RL/M,F, C US, M, S, O

Similar behavior as similar previous settings, More shad present, many in the 9:15 lift, more shad 
seen in cameras than in left, shad entering lift just before or after RIV schools did. V gate at 10.0 
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. 

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, O
More fish were obs leaving hopper at this setting and v gate at 9.0, so changed back to 6.0, all 
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.

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, O US, RL/M,F, O US, M, S, O
Back to morning test setting and V Gate at 9.0. Less fish due to ToD. At 13:42 several salmon 
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. 

14-Jun High 80/20 13,310 light rain 18 9:38 177 40 9.0 15 1.55 5.10 0.98 All US, RL, F, O US, M, S, C US, M, S, O

Low light and high water decreased vis. Unseasonable high water and low temps for past several 
weeks. Shad and salmon sporadically entering flume and hopper, but generall took 5-10min to 
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.

14-Jun Low 20/80 13,310 light rain 18 10:30 41 138 8.0 15 0.5 5.00 0.56 All US, RL, F, C US, M, F, C US, M, S, C
Low vis., not many fish present. Few shad present and seen in hopper, but overall less fish 
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.

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 US, M, S, O
Number of salmon entering flume and making it to the hopper increased noticably compared to 
last setting. Too few shad present to make observations

Notes

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

Behavior
Date Time
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FD flow 
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V-Gate
Lift  Freq 

(min)
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Entrance 
diff. (ft)

AWS Flow 
Scenario 

Species obs.
Scenario 

(%Hopper/%FD)
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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 condi�ons due to the amount of turbidity. In 
addi�on, 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 migra�on is around 
18.5°C (USFWS 2023), and it was not un�l late-June when water temperatures were consistently 
around or above 18.5°C (Figure 11 in Sec�on 4 above), which was several weeks following the 
normal median run �me for shad at the Milford Dam (Table 2 in Sec�on 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 li� was demonstrated to have low 
applicability given the consistent poor visibility that perpetuated throughout the study under most 
tes�ng scenarios (including the normal flows in May), and across a range of environmental 
condi�ons.  Water color (stained or tea color) and clarity (turbidity), ligh�ng, entrained air, water 
currents, and even the presence of fish in high numbers created difficult viewing condi�ons. 

Despite the difficult viewing condi�ons, the study objec�ves were mostly met through this effort in 
2023 with a range of AWS flow scenarios tested, as well as a secondary objec�ve of tes�ng several 
V-gate se�ngs.  Observing fish passage with the closest unit to the fish li� (Unit 6) turned down or 
completely off was not tested. The primary species of focus for this evalua�on 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, litle to no meaningful behavior responses to different flow 
se�ngs could be detected.   

However, valuable insights were found from observa�ons of river herring and Atlan�c salmon, 
which could be inferred for American shad as well.  Fish did appear to show a posi�ve response to 
passing more of the AWS flow through the hopper and less through the floor diffuser than has been 
tradi�onally 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 emited through the floor diffuser.  Under these condi�ons, 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 �/s 
through the hopper did not appear to nega�vely impact passage efficiency, nor did targe�ng a 1.0 � 
drop at the fish li� 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 reten�on in the hopper. One observa�on 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 wai�ng just downstream of V-gate.  These movements can generally be described as 
surging ahead and back, in a wavelike manner.  The shorter li� 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 condi�ons from this study.   

It is important to note that �me of day appeared to influence fish ac�vity, as the number of fish 
entering the flume increased as each day progressed, generally star�ng in the late mornings, 
regardless of the AWS flow se�ngs.  In addi�on, the intensity of natural light (or shadows) in the 
entrance flume may be influencing river herring behavior. River herring appeared to be less chao�c 
when the flume was en�rely 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 condi�ons for all target species in the entrance flume.  In 
addi�on, the study included observa�ons that when combining higher hopper flows with a V-gate 
se�ng of 8.0, 2.5 �/s velocity through the hopper, and targe�ng an entrance drop of 1.0 �, fish 
passage condi�ons may be improved further, especially for atrac�ng higher numbers of Atlan�c 
salmon into the entrance flume and into the hopper quickly.  

 

6.0 Reference Materials  

Larinier, M., Travade, F., Porcher, J. P. 2002. Fishways: biological basis, design criteria and 
monitoring. Bull. Fr. Peche Piscic. 364 supplement. 206 pp.  

Normandeau Associates, Inc (NAI). 2020. Evalua�on of upstream passage effec�veness for adult 
river herring at the Milford Fish Li� Facility-2019. Prepared for Brookfield Renewable and Black Bear 
Hydro Partners, Inc.  

Normandeau Associates, Inc (NAI). 2022. 2021 Evalua�on of upstream for adult river herring at the 
lower Penobscot River Projects Milford and Orono. Prepared for Brookfield Renewable and Black 
Bear Hydro Partners, Inc.  

Normandeau Associates, Inc (NAI). 2023. 2022 Evalua�on of upstream adult American shad passage 
at the Milford Fish Li� Facility-2022. Prepared for Brookfield Renewable and Black Bear Hydro 
Partners, Inc.  

USFWS (U.S. Fish and Wildlife Service). 2019. Fish Passage Engineering Design Criteria. USFWS, 
Northeast Region R5, Hadley, Massachusets.  

USFWS. 2023. American shad (Alosa sapidissima): U.S. Fish & Wildlife Service. FWS.gov. 
htps://www.fws.gov/species/american-shad-alosa-sapidissima, Accessed Sept. 27, 2023. 

  

https://www.fws.gov/species/american-shad-alosa-sapidissima
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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 17th - 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 24th – 

o Fish lift operational April 24.  
o A few alewives (less than 20) each day of the week.  
o Mike and Richard installed 5 camera’s and did some initial flow testing.  
o 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. 

 I’ve attached two videos 

• 100% hopper flow - test 
• 43% hopper flow – normal 

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

o 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. 

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

• Week of May 1st 

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  

... 
 
[Message clipped]  View entire message 
One attachment • Scanned by Gmail 

  
 

mailto:richard.dill@brookfieldrenewable.com
http://www.brookfieldrenewable.com/
https://mail.google.com/mail/u/0?ui=2&ik=6e7379d90c&view=lg&permmsgid=msg-f:1777827531456033198


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% / 25 % 
 60% / 40% 
 50% / 50% 
 40% / 60% 
 25% / 75% 

o Other than being able to see lots of alewives in all the scenarios on at 
least some of the cameras, I 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 I 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 

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


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. I 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, 

I forgot to check on the lift cycle today.  I know it was at 1 hour lifts, but I know it has 
been changed to either 30 min or 15 min?  And I 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? 

mailto:Richard.Dill@brookfieldrenewable.com
mailto:Mitch.Simpson@maine.gov
mailto:Donald.Dow@noaa.gov
mailto:dan.mccaw@penobscotnation.org
mailto:bryan_sojkowski@fws.gov
https://aka.ms/o0ukef
mailto:Richard.Dill@brookfieldrenewable.com
mailto:Mitch.Simpson@maine.gov
mailto:Donald.Dow@noaa.gov
mailto:dan.mccaw@penobscotnation.org
mailto:bryan_sojkowski@fws.gov
https://aka.ms/o0ukef
mailto:Mitch.Simpson@maine.gov
mailto:Richard.Dill@brookfieldrenewable.com
mailto:Donald.Dow@noaa.gov
mailto:dan.mccaw@penobscotnation.org
mailto:bryan_sojkowski@fws.gov


  

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 

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


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
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2023 Milford Fish Li� Underwater Video Monitoring Update 

Camera installa�on began during the first several weeks of April, and ini�al camera tes�ng was 
conducted on April 13th, 20th, 27th, and 28th.  A total of six cameras were installed in the following 
loca�ons 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 loca�ons and camera orienta�on within the 
lower flume. 

1. Camera 1 – outside of the lower flume entrance looking across the fish li� entrance and flap gate 
2. Camera 2 – inside of the lower flume entrance looking down stream to the flap gate 
3. Camera 3 – downstream of the floor diffuser 
4. Camera 4 – located directly upstream of the floor diffuser 
5. Camera 5 – located directly downstream of the V-gate, oriented downstream 
6. Camera 6 – located directly downstream of the V-gate, facing upstream 

 

 

Figure 1. Camera Loca�ons and Orienta�on in the Milford Fish Li� Lower Flume. 

 

Observa�ons began a�er the first river herring began to show up in early May. Ten total days were spent 
observing anadromous fish between May 4th and June 15th over various flow se�ngs within the lower 
flume.  
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The following details the flow se�ngs (H = Hopper Flow, FD = Floor Diffuser Flow) tested on each day: 

1. May 4th –  45%H – 55% FD 
90% H - 10% FD  
70% H – 30% FD 

2. May 9th –  100% H – 0% FD  
52% H – 48% FD 

3.  May 10th –  100% H – 0% FD 
40% H – 60% FD 

4.  May 12th –  40% H – 60% FD  
80% H – 20% FD  
70% H – 30% FD 
100% H – 0% FD 

5.  May 17th –  75% H – 25% FD  
50% H – 50% FD  
25% H – 75% FD 

6.  May 18th –  75% H – 25% FD  
80% H – 20% FD  
50% H – 50% FD  

7. May 24th – 80% H – 20% FD  
60% H – 40% FD 

8. June 2nd –  80% H – 20% FD (V-gate: 6 / 9 / 3) 
20% H – 80% FD  
80% H – 20% FD (V-gate: 9) 

9. June 14th –  75% H – 25% FD (V-gate: 8) 
25% H – 75% FD (V-gate: 8) 

10. June 15th –  20% H – 80% FD (V-gate: 8) 
75% H – 25% FD (V-gate: 8) 

 

General Observa�ons – 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 addi�on to entrained air, other factors affec�ng the 
viewing quality included water color, turbidity and ligh�ng.   Fish appeared to navigate through the lower 
flume quicker and more orderly with propor�onately higher hopper flows and lower floor diffuser flow 
(at least 75% hopper flow).  This was no�ceable especially for river herring and salmon and did appear to 
benefit the few shad that were present during observa�ons. Some V-gate se�ngs were also evaluated, 
and with a higher se�ng (9.0 - 10.0) fish generally appeared to enter the hopper more freely, especially 
salmon, when compared to lower V-gate se�ngs (3.0 – 6.0) (mul�ply by 2.4 for width in inches).  When 
the V-gate was opened wider than a se�ng 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 se�ngs in the first 
half of June.  Opportuni�es to conduct observa�ons 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 
migra�on.   

A complete dra� report will be distributed later this summer or early fall for agency review. 
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2023 Milford Fish Li� Video Monitoring; Study Review with Agencies and PIN 
Mee�ng Notes: 

December 13, 2023, 11:00 – 12:00 
 
Par�cipants 
NMFS: Don Dow, Jeff Murphy 
DMR: Mitch Simpson, Jason Valliere, Casey Clark, Lars Hammer 
USFWS: Bryan Sojkowski 
BIA: Harold Peterson 
DEP: Laura Paye, Kyle Olcot 
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.  Ques�ons and responses are below. 
 

3.) Richard presented a dra� of recommended changes to the fish li� opera�ng parameters based 
on observa�ons of this study.  These included injec�ng the majority of the AWS flow upstream 
of the hopper, increasing the maximum allowable hopper velocity to 2.5 �/s, revising the target 
entrance flow velocity to 5.0-7.0 �/s, and targe�ng a 1.0 � 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 dra� changes to the mee�ng 
par�cipants for further considera�on/comment. 

4.) Black Bear will schedule a mee�ng for mid-January 2024 to review the 2023 fish passage 
opera�ons for Penobscot and Union River facili�es, and to plan for the upcoming 2024 fish 
passage season at those same facili�es.  

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 jus�fica�on should be 
submited prior to the mee�ng and will be discussed. 

5.) Ac�on items from today’s mee�ng: 
a. Richard to distributed the Milford fish li� opera�ng recommenda�ons for considera�on.  
b. Richard to distribute a doodle mee�ng poll to schedule the annual mee�ng to discuss: 

i. A recap of the 2023 Penobscot and Union River fish passage opera�ons   
ii. 2024 fish passage opera�on plans for Penobscot and Union River fish passage 

opera�ons. 
c. Agencies – Provide writen comments to dra� report and/or recommenda�ons by 

December 22, 2023 

Presenta�on Ques�ons and Responses 

Ques�on: Did observa�ons start immediately a�er each fish li� scenario change was made?   

Response: Yes. Observa�ons started shortly a�er the changes were made to see immediate responses 
of fish in the entrance flume. 



Ques�on: Were the observa�ons of higher numbers of river herring/Atlan�c salmon were seen for 
some scenarios a qualita�ve conclusion?   

Response: Yes, that was a qualita�ve conclusion based on the density of fish observed in hopper dumps, 
it appeared that more fish were being passed. There is a �ming disconnect between fish li� scenarios 
and daily counts of fish passing the sor�ng facility. So yes, these are qualita�ve/subjec�ve conclusions. 

Ques�on:  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. 

Ques�on: The fish li� was operated outside of the fish li� design guidelines for some of the tes�ng. Did 
it make any difference in passage success?  We shad s�ll passing through the flume when outside of the 
parameters? 

Response: We did not see a se�ng where fish response was no�ceably different.  Yes, shad were 
observed passing through the flume and in hopper dumps at all of the tested condi�ons, including those 
outside of the guidelines 

Ques�on: What were the veloci�es associated with the higher flows through the hopper? Was a velocity 
at or near 2.5 �/s reached/tested 

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

Ques�on: Based on this study, is it beter to put more flow above the hopper – 70/80% above vs. 
20/30% below?   

Response: Yes. 

Ques�on: Explain what a V-gate opening PLC se�ng of “8” equates to what?  

Response: The PLC se�ng is mul�plied by 2.4 inches to get the width of the V-gate opening.  A PLC 
se�ng of 8 would be about 19.2”.  

Ques�on: What is the current V-gate se�ng?   

Response: The V-gate normally has been set at “6”, which equals 14.4 inches. 

Ques�on: Does a difference in se�ng PLC se�ng ( 6 vs. 8) significantly affect li� cycle �ming?  

Response: No. 

 

 



Ques�on: If some of the fish li� opera�on parameters are changed (e.g., increased hopper velocity, 
entrance velocity, entrance drop, V-gate se�ng) , 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 s�ll within the range fish li� passage guidelines for 
Atlan�c salmon.  The changes should only benefit salmon passage.  

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

Ques�on: This was a qualita�ve assessment, does Black Bear foresee more quan�ta�ve assessments in 
the future? 

Response: Black Bear has no studies planned for 2024 at this �me.  We are planning to have a mee�ng 
in January to review the 2023 fish passage season and plan for the upcoming 2024 fish passage season.  
Suggest requests with support documenta�on be submited prior to that mee�ng.  

Ques�on: Do we have any ideas that would substan�ally improve passage [for shad] at Milford 

Response: At this �me we are not sure what can be done to improve passage at Milford.  A number of 
other mee�ng par�cipants responded that currently there are no other facili�es or technologies known 
to have beter 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 MicrosoŌ Teams 
meeƟng to discuss this report.  I’ll be closing the meeƟng doodle poll at the end of the day Friday, 
November 17th. 
 
 
hƩps://doodle.com/meeƟng/parƟcipate/id/e19NB0Ve 
 
 
 
 
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@penobscotnaƟon.org>; 
dan.mccaw@penobscotnaƟon.org; OlcoƩ, Kyle <Kyle.OlcoƩ@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 DraŌ 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:   

 

      Target 5.0 – 7.0 ft/s flow velocity at the entrance while maintaining a 
differential of  0.75‐1.25 ft 
      Target a hopper flow velocity of 1.0 ‐ 2.5 ft/s 
      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 aŌernoon, 

I’ve aƩached a draŌ of the Milford fish liŌ operaƟng recommendaƟons that I had up on the screen 
during the end of today’s meeƟng. 

  



AcƟon items from today’s meeƟng: 

  

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. A recap 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. 

  

hƩps://doodle.com/meeƟng/parƟcipate/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@penobscotnaƟon.org>; Dan McCaw <dan.mccaw@penobscotnaƟon.org>; OlcoƩ, Kyle 
<Kyle.OlcoƩ@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 DraŌ 2023 Milford Entrance Flume Upstream Fish Passage Monitoring Study 
Report 

 



Hi Richard, 

 

Maine DMR appreciates the efforts of BBHP and consultants to collect informaƟon on the responses of 
alosines and AtlanƟc salmon to changing fish passage condiƟons within the Milford fishway. Our specific 
comments are aƩached.  In general, 2023 was an abnormal year as reflected by high flow condiƟons, 
lower temperatures, and inconsistent fish runs. In parƟcular, late and inconsistent American shad runs 
made the primary focus of this study (i.e., observaƟons of American shad) difficult to impossible. Thus, 
very liƩle informaƟon was gained on American shad responses to passage condiƟons 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 quanƟfiable 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 seƫng, liŌ frequency, Ɵme 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 laƩer is 
parƟcularly apparent when analyzing changes to the V‐Gate seƫng and is even more impacƞul given the 
small sample sizes within V‐Gate seƫngs. While there may be validity in the informaƟon presented, 
further quanƟtaƟve studies are needed to understand if, and how much passage has been improved 
through implementaƟon of these minor operaƟonal changes, parƟcularly for American shad. Maine 
DMR looks forward to working with BBHP to fully assess the impacts of potenƟal improvements to the 
Milford fishway. 

 

Thank you, 

Casey 

 

Casey Clark (he/him) 

Marine ScienƟst 

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@penobscotnaƟon.org>; Dan McCaw 
<dan.mccaw@penobscotnaƟon.org>; OlcoƩ, Kyle <Kyle.OlcoƩ@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 DraŌ 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 aƩachments 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:   

 

      Target 5.0 – 7.0 ft/s flow velocity at the entrance while maintaining a 
differential of  0.75‐1.25 ft 
      Target a hopper flow velocity of 1.0 ‐ 2.5 ft/s 
      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 aŌernoon, 

I’ve aƩached a draŌ of the Milford fish liŌ operaƟng recommendaƟons that I had up on the screen 
during the end of today’s meeƟng. 

  

AcƟon items from today’s meeƟng: 

  

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. A recap 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. 

  

hƩps://doodle.com/meeƟng/parƟcipate/id/enYDgqEd 

  

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 aŌernoon, 

I’ve aƩached a draŌ of the Milford fish liŌ operaƟng recommendaƟons that I had up on the screen 
during the end of today’s meeƟng. 

 

AcƟon items from today’s meeƟng: 

 

1.) Richard to distributed the Milford fish liŌ operaƟng recommendaƟons for consideraƟon. 
2.) Richard to distribute a doodle meeƟng poll to schedule the annual meeƟng to discuss 

a. A recap of the 2023 Penobscot and Union River fish passage operaƟons   
b. 2024 fish passage operaƟon plans for Penobscot and Union River fish passage 

operaƟons. 
3.) Agencies – Provide wriƩen comments to draŌ report and/or recommendaƟons by December 22, 

2023 
 

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

 

hƩps://doodle.com/meeƟng/parƟcipate/id/enYDgqEd 

 



 

 

 

 

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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Appendix D 

  

Appendix D



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.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. 

 
 

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 4th, 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)1. Please 
describe the anticipated next steps after obtaining the results of this study. 

 
Response: A similar question was asked during the meeting on December 15th.  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 
question 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. 

1 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. 

Prepared by:
FishTec, LLC



Background – Milford Fish Lift Entrance 
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 ‐ 4.0 ft/s entrance flume flow velocity
• 1.0 ‐ 1.5 ft/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)
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Background
 Nearly 9,300 Atlantic salmon, an estimated 19.5 million river herring, and
over 55,000 adult American shad passed upstream since the Milford Fish lift
was operational in 2014.

 Qualitative and quantitative upstream passage efficiency studies
conducted since 2014.

 Radio telemetry studies in 2019 and 2021 evaluated upstream passage
effectiveness for adult river herring, and for adult American shad in 2022

 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.

3



4
Background
• 2019‐2022 Studies ‐Many failed passage attempts

observed for both species ‐majority near floor diffuser and
at V‐gate.

• Potential causes of fall back behavior:

• 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).

• Behavioral response to other fish in the flume (i.e.,
following other fish that are backing downstream)

• Presence of predatory species

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



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.

5



6Study 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 settings

 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 scenarios.

 Effort = the amount of time spent observing per day/week is as long as is needed

 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.
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Methodology
• 6 Barlus‐IP68 Underwater IP Cameras (Model: T5MP‐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 13th and April 20th, before the fish lift was operational on April
24th

• Further testing and adjustments on April 27th and April 28th, during
the beginning RH run.



Camera 1 
– Entrance
(outside)

Camera 2 
– Entrance
(inside)

Camera 3&4 –
Floor Diffuser

Camera 5&6 
– V Gate



Methodology
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Methodology 11

Lower Flume Flow Settings Testing during Study Period
• Observations began when RH began to show

up in early May.

• 10 days spent observing fish ‐May 4th and
June 15th;

• 26 flow scenario combinations observed.

• Observations included viewing the live video
feed for 15 min at minimum from all 6
cameras simultaneously for each AWS setting

• Viewing times ranged from 15 min to over an
hour long.

• 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.



• Observations at each camera station included:

• Camera visibility, of swimming characteristics, 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).

Methodology
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Results

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

Study Period Total River Flows

Study Period Daily Water Temperature (°C) 



 

 
 
 
 

 

 

 

 

 

 

  
 

 
 

 
  
 

              
Date Scenario River |Headpond| Tailwater Weather Water Time Hopper|FD flow|TotalEntrance|V-Gate Lift Freq| Hopper|Entrance|Water Depth at|Entrance Species Behavior Notes(%Hopper/%FD) |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 {10/0 13098 |101.34 /84.00 _|sunny 12.6 12:0 [148 0 148 6.0 ib 18 4.90 3.10 0.90 RIV, ATS RLM, 0 Poor vis US RIV passing in middle of watercolumn,higher than last test and swimmingfaster thoughtthe V Gate

ho-May [1000 1sao 101.35 (93.57 sunny 5 o-00 152 0 152 60 5 195 a0 320 063 aly Us,RL,O uss US,0,F RIV moving through VGate in lower water column,RIV rushed to closing V Gate and then dropped and heldnear or below FD during lift,

'12-May |100/0 9,062 {101.32 |83.10 partly cloudy jias 45/152 0 152 6.0 7 19 4.10 3.70 0.50 RIV,ATS,SLP |US,RLF,O |USED,S,C  /US,F,O Lower flume seemedtofill with more RIV once FD flow was shut down
i4-May {90/10 27,187 [102.40 _|87.43__overcast/light rain|8.8 2:45 ‘(170 19 189 6.0 15 15 3.50 5.40 0.57 few RIV NA NA NA Higher hopperflow created better visibility; low fish numbers andlow visbility due to high flows
12-May {80/20 9,062 {101.32—|83.10 partly cloudy 14.5 10:35 /152 40 192 6.0 7 2.1 5.40 3.70 0.50 RIV,ATS,SLP |US,RLF,O |US,RR,M,O |US,M,S,0—|goodvis throughout, RIV moving orderly through lowerflume and into hopper,as well as few salmon

18-May [80/20 5281 |101.27 |81.38 sunny 2s~~fo20 «sass dats‘ 6.0 5 [22 (sso [370 i PJewars—lusaueo lusmsc lusm,p0 Peters then 75/25, but more bubbl nearv gate.RIV numbers increased afte 11:15, schools build belowlvgate then movethrough. ATS as well.
24-May [80/20 9,770 (101.35 (82.30 _|sunny 15.9 9:36 143 30 173 6.0 15 18 5.50 3.30 1.00 All US,RLF,O JUS, RL/M,F,C |US,M,S,O [Similar high hopper flow obsfor RIVand ATS,only a few shad seen on camerasand in lifts

o Similar behavioras similar previoussettings, More shad present, manyin the 9:15 lift, more shad seen in
3 [2-lun—{80/20 5451=101.26=|81.58 partly cloudy 21.3 9:40 143 41 184 6.0/10.0/3.0 |15/10 2.2 5.10 3.60 0.92 All US,RL,F,O JUS, RL/M,F,C |US,M,S,O—|cameras thanin left, shad enteringlift just before or after RIV schools did. V gate at 10.0 showedRIV, ATS
2 and AMS did nothold as long before movinginto hopper.3.0 V gate setting was not passing manyfish.
o Back to morningtest setting and V Gateat 9.0. Less fish due to ToD.At 13:42 several salman moved into
2 2-Jun {80/20 5451 101.26=81.58. partly cloudy 213 13:05=|139 41 180 9.0 10 21 4.90 3.80 1.18 All US,RL,F,O JUS, RL/M,F,O |US,M,S,0—|hooped freely and fast. Fsh numbersstarted to increase and left it at this setting for the night. Seems wider
: \V gate setting attracts morefish into the hopper.
c Low light and high water decreased vis. Unseasonable high water and low tempsforpast several weeks.

= 4-Jun |80/20 13310 |101.52 |83.94 light rain 18 9:38 177 40 177 9.0 15 1.55 5.10 3.30 0.98 All US,RL.F,O  |US,M,5,C —_|US,M,S,0—|Shad and salmon sporadically entering flume and hopper, but generall took 5-10 to reach hopper. Some
salmonseen leaving hopper. V Gate changedto 8.0.

7-May {75/25 gas |101.27 [81.90 |parttycloudy faa. —sdgo0 tgs dakar 60 3 21 (600 ‘(3.00 100 awars.siP lus.a.e.o  lusms.co |us,c0s.0 |numbers picked up around £45, IV generally move US quickand hold USofDif, then enter hopperquickly after a few leaders enterfirst. Lowertailwater thanlast week, cameras lowered.
18-May {75/25 5,281 101.27 (81.38. sunny 12.5 9:00 133 45 178 6.0 15 2.1 7.10 2.80 132 RIV, AMS, ATS |US,RLF,O  |US,M,F,C US,M,S,0 __|few RIV present, but shad presentmilling arounddiff, some entered hopper.

tSelun [75/25 12083 |101.38 83.64 overcast 133 74st 80 i©=[usSsago. |a.70 os=|al us. RUM, F,0 [US.M,5,¢  |us,M,s.0._NUmberofsalmon enteringfume and making tothe hopperincreased noticably compared tolast settingToo few shad present to make observations
i4-May {70/30 27,187 [102.40 _|87.43 overcast/lightrain |8.8 10:00 (136 54 190 6.0 6 13 3.50 5.60 0.57 few RIV NA NA NA 't00 fewfish for obs

less bubbles than higher FD flow settings. Similar behavior as 80/20, RIV hold near FD and stack up and then
2-May {70/30 9,062 101.32 183.10 partly cloudy 145 12:40 |160 56 216 6.0 7 2.4 5.65 3.90 0.70 Riv, SLP US,RL,O,M JUS,RR,0,5 |US,M,0,$ —|head into hopperin pulses and more toward lower water column when entering hopper. RIV notfalling out

lof lower flume betweencycles

24-May |60/40 9770 |101.35 (82.30 overcast/lightrain|159 |at30.«os, SseSs*tt 6.0 6s [13 [ago [330 1900 al USRLF,O  |US,RLME,C |US,M,$,0 aquickly passing cameras going US and DS before entering hopper. More sh overall ily be
g [May 52/48 13098 /101.34 84.00 {sunny 126 ~=—fto30.— fogs‘ 6.0 6 [13 (570 (3.60 10=Rv RLUS,0,F [Poorvis —_|RLLUS,0,M freerhopper in lowerthird of water column,few are moving out, holding RIV back down once
2 '17-May {50/50 6478 §=|101.27=|81.90 light rain 13.1 10:50 {87 88 175 6.0 15 1.3 5.60 3.10 1.10 RIV, ATS US,RLF,O  |US,M,S,0  |US,M,§,0 [Similar to the 75/25 but RIV lowerin water column,less Riv moved into flume whenit became overcast
5 1e-May {50/50 5281 {101.27 |81.38 sunny 25 neo |t00 102 502 60 7 155 550 370 1 RIV, AMS poor vis noor is US,£D,5,0 Lots of bubblesat diff and downstrea m, increaselift freq bc moreRIV. RIV milling belowvgate until school
2 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 /101.35 [83.57 sunny 12.5 12:30 (83 123 206 6.0 15 11 5.50 3.80 0.95 RIV Poorvis, RL,O,JUS,RL.M,C |US,M,O,F —_|Cameras adjusted bc of buddles at FD
12-May {40/60 9,062 [101.32 |83.10 _|partly cloudy 145 7:00 80 118 198 6.0 15 11 5.00 4.00 0.80 Riv, SLP Poorvis, US, F,qUS, RLM, O, F |good vis, US, MRIV more toward lowerwater column whenpassing V Gate

.— [tteMay 25/75 6478 |101.27 |81.90 —_lghtrrain ai=fsa br fia? faa 60 5 jos ~—(s50_—‘f.00 108 Mav,ars —|us.a,&.c —Poorvis,us,F |us,m, 0,5, "¥ ™%e* Somer near Vaste and lower in water column, schools hold an douild up more noticable belowo \Vgate before movinginto hopper
A 4 Morefish were obs leaving hopperatthis setting and v gate at 9.0, so changed back to 6.0,all fish generally
2 3 -Jun=(|25/75 5451=101.26=|81.58 partly cloudy 21.3 10:00 146 1M 180 9.0/6.0 10 0.7 5.00 3.60 0.68 All US,RLF,C—poor vis US,M,F,0—|more reluctant to enter hopperat this setting compareto higher hopperflow and still leaving hopper at 6.0
2 a setting too.Lift at 13:00 verified less fish.
8 14-Jun [20/80 13,310 |101.52 [83.94 light rain 18 10:30 [41 138 179 8.0 15 0.5 5.00 3.60 0.56 All US,RLF,C—JUS,M,F.C US,M,5,C—|Lowvis., not manyfish present. Few shad present and seenin hopper, but overall less fish entering hopper.

15-Jun—|20/80 12,083 |101.38 [83.64 ~—_jovercast 18.3 7:20 (36 132 168 8.0 30/15 {0.5 5.30 3.20 1.16 All US,RLF,C  |USM,E.C—|US,M,S,C—|Lowvis., not manyfish 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; $ = Slow; C = Chaotic, O =

 
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
Entrance
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Results – High Hopper Flow Video
Floor Diffuser
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Results – High Hopper Flow Video
V-Gate
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Results – High Hopper Flow Video
V-Gate
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Results 20
• Even Flow Observations (“traditional operating conditions” of hopper flows 

ranging from 40 to 60% of the total flow)

• 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.



Results – Even Flow Video 21



Results 22
• 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 
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



Discussion 24
• River flows unseasonably high during second half of study period – Exacerbated difficult viewing conditions

• 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 numbers of 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 poor 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)

• 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 25
• 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 outside 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 within the 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 Inspection Form I pf2
Date: S- {-23 “Tinos: gis Inspector: MVE MG Hinged Gate Spill:Ves) / No

 

 

Head Pond Elevation: 1O2.YO_ River Flow @a):_<277, 187 Obermeyer Spill: CYESS/ No

Tailwater Elevation: {7.43. WaterTemp°C:__%.% Log Sluice Spill: Wes"y No

Tmbines On: _Y Y wi a Y Y Upstream Relway: YesNod
(¥ orX) 1 2 3 4 5 6

| Denil Runnin   
Dpstream Fishway - *# Clean Debris Before Taking Measurements He

1.) Fishway Debris: .
a) Grizzly RackVY SortingFacilityfo Punch Plate%v4 Hopper Block Screenx

2.) Fish Litt Opeaatt g Mode: Litt Counta) Automatic) Manual Frequency: © (mins) Vegate 6. a) Seasonal: (66
b) When. uomanned, Sorting Facility Gates are: Open (€losed>Daily: 3 _

3.) Upper Flame:

9 Weir: 02. (ft) l0O2.\_ @ S.3  @): (Open) Closedstaff=@p) “Staff Gauge (Sw) Dist. Stop Logs (L) ; rash Pipe

 

 »Flume1e Velocity: | = SO of= _
. Flow (Weir + Pipe) Flome “Velocity

Target: Lo- i.Jjps
4.\ Aux. Water System:   

 

   

a) Hopper Flow: 4 of 5 (im) %%G = 9S__ cfs = | : ftps
Bulkhead Panels, (cows) Gate 3 Backwater Bl,3 Hopper Flow Bopper Velocity

Largets10-15fps

b) Floor Diffuser: 2 2 Z RY) ay @ = 102 of [Is " ofs
Bulkhead Panels, (rows) Gate 4 Backwater El, Floor Diffuser Total Flow

Target: 190-210 ofs5.) Lower Flame: o OF Say
a) Entrance Drop: 82S SRO_@ = EE= |

Flap Gate | ‘Staff Gaugege(Sr) EntranceDrop Entrance Velocity
Le Target: 4—Gjps .

Does flow meettargets? Ves KNO
Downstream Fishway Open? Y/N Comments and Adjustments:
1.) Flow adequate:

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

   

 

Bishway 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 80, 2018



3.) UpDeL PluCLUW.

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 ofthe rabbit for the weir on the shoreward side (surveyed at 106,67 = 106.7).
106.7- _S.9 = /0n.9

B, : L W,

2.) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir2).
102.| — 100.4 = ‘1.2

Sw We H

3.) Using H (caleulated above), look up Upper Plum Weir Flow from Chart 1: | Z 6 _ofs
Trash Pipe:1.) Using the Pipe Staff Gauge(Sp), look up Pipe Ficw om Chart 2. + a Y_ofs

b) Upper Flume Velocity: = SOQ of
1.) Using the sum ofthe pipe and weir flows, and the Pipe Stat Gauge (Sp), look up the Upper Flum

from Chart 3: Round to the nearest tenth.
Is velocity between 1.0 1.5fos? Vos LNO= Fix it =

 

 
4.) Auxiliary Water Supply: FlumeVelocity

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

GG -~ ¥Bo0=_ 8 G7_-_§s =
Backwater Hl, 7 Sy Head of Water, Backwater El, Sy Head of Water,
 

 

2.) Find the numberof Sections ofHoles open by striming the rows from each panel. Repeat for both bulkheads,
5 +422 2+ 8 24 2 + 2 = _6

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

3.) Using the Head ofWater, and Sections ofHoles (caloulated above), look up,the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

Floor DiffuserHopper Flow “ a“

4.) Using the Hopper Flow (caleulated above) and Lower Flume Staff Gauge (81), look up the Hopper Velocity

 
from Chart 6:

Is the velocity between 1.0—1.5fos? Yes /Mo> Fixith =| Ue| fps
Hopper Velocity

5.) Lower Fhime: Is the Total Flow between 190 — 230 cfs? Yes(No Fieitl = | 5 7. {ofs
Total Flow

a) Entrance Drop and Depth:
1.) Findthe difference betweenthe Tailwater Elevation (read fiom the computer) and S; for the Entrance Drop.

Subtract the Flap Gate Blevation trom S;, for the Entrance Depth. Round to the nearest tenth,

6S — S792 = 0.57 Se - 82.5= §.5
$M Tailwater El, Entrance Drop St Flap Gate El, Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calowlated above), look up Entrance Velocity from Chart 7,
_| 3.5Is the velocity between 4.0- 6.0fos? Yes ANAdjust Flap Gotel = |thd

Entrance Velocity
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Hopper FlowP|

HopperVelocity _
pKnes

 

 

 

 

 

   
 

Date: Sel, 2 Observer:|M5 Weather:
Water Temp: L River flow:

AW

Test condition = H |xe

Start time (XDae End Timeble 2J—
Entrance Flow 19D Hopperbulkhead

 
 
 
 

 

 
 

Elevation

Floor diffuser
 

 

 
  Rowsof holes

   
  
  
 
 

 
 

 
 

 

 
 

Diffuser Flow 2 7 bulkhead
Entrance Velocity B15 | Elevation
Depth overFlap gate Si Rowsof holes
Drop OS F Lift Frequency
Tailwater Elevation 8 *43 | Lift cycle time
Lower Flume

OQ

Elevation L 58. Ov V-gate Width i ! v
Entrance Gate

| Setting B we T

Observation Time Start: Time Stop: 
_t 

 

Fish Observation (*dominate behavior)

 

 
 

 Camera Species Swimming

Entrance |
Diffuser DownstreamDiffuser Upstream | I
V-gate

Comments:

- Not Chon, Cred
~ Gook yer ct dy

preven 4 ts

Cas r4 L
Ce imfar

Yucke @ DSertern5

 



 a2f 3   

  
 
 

 
  

  

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 
 
 
  

 
 
 

 
 
 
 
   
   
 

  
 

 

 
 

|Observer: Weather: Overcast 7 ooteere

|Water Temp: Bs River flow: {Atlee
Test condition = Yonf & SED
Start time 130 End Time JU: eo
Entrance Flow 1G Hopper bulkhead
HopperFlow GBS Elevation
HopperVelocity | 2. 3 Rowsof holes |

Floor diffuser

Diffuser Flow IDX bulkhead
Entrance Velocity 3.5 Elevation Ge
Depth over Flap gate | 5,9 | Rowsofholes| le
Drop 0.5F|Lift Frequency [Simin
|Tailwater Elevation Sty Lift cycle time |

Lower Flume

| Elevation BE. 00 | V-gate Width | G ' C |
Entrance Gate _
Setting | 82 >

Observation TimeStart: TimeStop:fFti—CiS TighObservation—behavior)
 SaimmingCamera Species

Camera Locations Visibility observed Direction
Entrance

 Saimming
 

Diffuser Downstream
 

Diffuser Upstream
 
V-gate

Comments:

Caw. Gu CY Jill fy

Crrekd lent Queen U

 
fr me “OIFL ys"

Cry

rity

4794 Flos ard



Zot 2
 aeMilford Daily Fishway Inspection Forment?

Date: >| 1{23 Time: dd { ) D Inspector: KO.a Hinged Gate Spill: Yes / No

 

Head Pond Elevation: {22.33 ~ River Flow (cfs): ObermeyerSpill: “Yes’/ No
Tailwater Elevation: . T.4 3 Water Temp °C:_ Log Sluice Spill: .-Yes / No0Turbines On: i ¥ y ¥. ¥ Upstream Eelway: Ves / No(o/(¥ or X) 1 2 3 4 5 6

Denil Running: Yes I-No)    ** Clean Debris Before Tiaking ‘Measurements**
Upstream Fishway
1.) Fishway Debris:

 

_a) Grizzly Rack us___ Sorting Facilityi_v Punch Plate"itopper Block Screen _{bee
2.) Fish Lift Operating Mode: Lift Count

a) Automatic / Manual Frequency: (S (mins) V-gate & ‘ yy Seasonal:
b) When unmanned, Sorting Facility Gates are: Open / Closed ' Daily:

3.) Upper Flume: ft é
a) Weir: [D| . A (ft) 4 f) bid (8) Open / Closed¢ ee

Staff Gange (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe
b) Flume Velocity: = of ) cfs =Flow (Weir + Pipe) LLway

Target: 1.0~ 1.5fos4.) Aux. Water System: - Ai C75)a) Hopper Flow: LH Ly iu (in) 10 @ =13b6>of’ fpsBulkhead Panels, (rows) Gate 3 Backwater El. Hopper Flow Hopper Velocity
Target: 1.0~1.5fos. C2B.S4 |b) Floor Diffuser: _{| 24 (in) Th (fi) = 54 C 6) / ID

Bulkhead Panels,(1(rows) Gate 4 Backwater El. Floor Diffuser Total Flow

 

DSere]OQwP
 

  
@ Target: 190 ~210 efsS.) Lower Flume: “ *, a oa) Entrance Drop: 82 4 (ft) S 60 (ft) = OS+F @ = a

Flap Gate Staff Gauge (S;) Entrance Drop Entrance Valooite
Target: 4— 6fos

 

  

 

Downstream Fishwa O yen? 

 

 

 

 

 

 
1.) Flow adequate: /
2.) Entrances not blycked by debris: % + v/ 5 vf3.) Eel Chimney open: \. | 7 - / {ip “ if2
(Count, Sp&cies, Locati nm, Disposition) . pent_ \ 6) Iap gate all the “weer ap. TaIV: he 7

/ S : Loge: Sop fy hyde \
/ | . mY

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

Page | 1Version 2.8 Apr 30, 2018



3.) Upper Flume Flow:
a) Weir Formula:1.) Subtract the distance to the stoplogs (L) fromthe 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).

106.7 — fp. de = 160.9
' Be L We

2.) Subtract W. (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (XH).
of - 0.9 = 12f é

Sw We

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: 249 cfs 
 Trash Pipe: “1.) Using the Pipe Staff Gauge (Sr), look up Pipe Flow from Chart 2: + cfs

b) Upper Flume Velocity: = 5D 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. aIs velocity between 1.0 — 1.5fos? Yes/No = Fix it = 1Dles

4.) Auxiliary Water Supply: Velocity
a) Hopper Flow: b) Floor Diffuser:1.) Subtract the Backwater El. from the Lower FlumeStaffGauge (Sz) for both. Ro undto the nearestfoot.

Als _- gh - $B -_1Backwater El; Sy Head ofWater; Backwater El, Sp Head of Water,

   

2.) Find the number of Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads.
yo. ty = § ; + {+f - =

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.“ple (45%) 54 (2854)

Hopper Flow Floor Diffuser

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

  

  

from Chart6: 'Is the velocity between 1.0 — 1.5fos? Yes/No = Fix #0 =]13) fps
HopperVelocity

5.) Lower Flume: Is the Total Flow between 190 — 23 0 cfs? Yes/No = Fix “lo = |/GO__ cfs
a) Entrance Drop and Depth: . Total Flow1.) Find the difference between the Tailwater Elevation (read from the computer) and S; for the Entrance Drop.

Subtract the Flap Gate Elevation from Sr, for the Entrance Depth. Roundto the nearest tenth.
GR - BRS = ost aH 3 ~ holt = SleS, .  Tailwater El. Entrance Drop Flap Gate El. Entrance Depth 

 
 

|,Ss
Velocity

2.) Using the Total Flow and Entrance Depth (both calculated above), look up Entrance Velocity from Chart7.
Ts the velocity between 4.0 — 6. 0 fos? Yes /No = Adjust Flap Gate! =  

Page | 2
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6 Gok wisi bility CSpeCalIY OW deus,

 
Date:¥/y/22|Observer: |Af (|Weather: 2 tre ast < drivel Z
Water Temp: | 8 Bb River flow: Ar IBR

Test condition = ED a
Start time jig | End Time 1° 30
Entrance Flow <9 Hopper bulkhead
HopperFlow (20 Elevation|9& |
HopperVelocity oo Rowsof holes Oo

Ley | Floor diffuser
Diffuser Flow in bulkhead

Entrance Velocity 1 Ze Elevation| FS
Depth overFlap gate[se¢ Rowsofholes| i |
Drop | D- 7 LiftFrequency | pSyaa |
Tailwater Elevation |$7. $2 | Lift cycle time |
Lower Flume — |
|Elevation § 3 ||V-gate Width WO

Entrance Gate .
Setting|x2 ‘e

Observation Time Start:/2 Us Time Stop: ‘+: Bo |
Fish Observation (*dominate behavior)

. Camera Species Swimming
| Camera Locations Visibility observed Direction Location Behavior

Entrance

Diffuser Downstream I
Diffuser Upstream L
V-gate

Comments:

~ Afo} eK ou 9 L Le. L persat y< + for Oo bse rredrg <s

COMA AS

 



3 of 2
Milford Daily Fishway Inspection Form

 > 2° SS Inspector: Lk Hinged Gate Spill: Yes / No
River Flow (cfs):_ 2 F, } oR ObermeyerSpill: Yes / No

Tailwater Elevation: 4 7 eS Water Temp °C: § A Log Sluice Spill: Yes / No
TurbinesOn: ty yo NMLN Upstream Eelway: Yes /.No

(Y or X) 1 2 3 4 5 6

  Upstream Fishway
1.) Fishway Debris:

 Denil Running: Yes /\No°  
** Clean Debris Before Taking Measurements **

a) Grizzly Rack." Sorting Facility __«.- Punch Plate_.._Hopper Block Screen

2.) Fish LiftOperating Mode: Lift Count
a) fatomatic /Manual Frequency: (mins) V-gate (7 +} Seasonal:
b) whenunmanned, Sorting Facility Gates are: Open / Closed Daily:

3.) Upper Flume: rAd a,
a) Weir: poi. > (f) |hasJ (f) ie ® Open / Closed

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

b) Flume Velocity: = ) 7 cfs = fps
Flow (Weir + Pipe) Fhime Velocity

Target: 1.0~1.5fos

4.) Aux. Water System: ; . ¥ ~4 & (in) Tfym = 11 = Pts| fps a) Hopper Flow:
Bulkhead Panels;(rows)

b) Floor Diffuser:

 

 

 

Bulkhead Panels, (rows)

5.) Lower Flume: o-%a) Entrance Drop: (f)
"FlapGateGate

Y/NDownstream Fishway Open?
1.) Flow adequate:

2.) Entrances not blocked by debris:

3.) Eel Chimney open:

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

Riv:

 

 

Gate 3 Backwater El, Hopper Flow Hopper Velocity
Target: 1.0—~1.5fos

; » Oa \
— ds) = cfs cfsGateq Backwater El., Floor Diffuser Total Flow

Target: 190-210 cfs

oe 35|ow? .ra (f) = 05l@ = [3-5Jive
Staff Gauge (S;) Entrance Drop Entrance Velocity

Target: 4—6fos

Does flow meet targets? Yes / No
Comments and Adjustments:

&

0j [0

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



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).

<< Dt
106.7 - fee = f 00-2

' Be LO We

2.) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
[Die — (00.2 = )4 

Sw We H .

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: ek ofs
Trash Pipe: -1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: +I O of

b) Upper Flume Velocity: =SOy 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: Roundto the nearest tenth. —
Is velocity between 1.0-1.5fps? Yes/No = Fixit =

4.) Auxiliary Water Supply: Flume Velocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume StaffGauge (Sz) for both. Roundto the nearest‘foot.
e ae -y, a

cf oO _ & & _ ce cy Of _ ¢ G = Mytoe

Backwater El, Sy Headof 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.
  Ly + (Y= /O CY + Co 4 ff = 3
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 Chart5. .

pees fa af ™ ay f ffs oe= /f 7 fo P4, ) = i 7 ( | et ifJy
Hopper Flow Floor Diffuser .

 

4.) Using the Hopper Flow (calculated above) and Lower FlumeStaff Gauge (Sr), look up the Hopper Velocity
 

 
  

from Chart 6: Is the velocity between 1.0- 1.5fos? Yes/No=Fixith = |i) _| fps
HopperVelocity

5.) Lower Flume: Is the Total Flow between 190-230 of? Yes/No= Fixit! =[_&"Jot
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 S, for the Entrance Depth. Roundto the nearest tenth.

‘ mee . aONY te ae” pee “oe yr Fs oY6 - Goths = we yok -~ Xe) = SO
Sy. 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— 6.0fps? Yes /.No = Adjust Flap Gate! = | 3,5 |

Velocity
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Date: s[4]a 2 __| Observer:|RD |Weather: Sunny [xs°F |
Water Temp: | 12-6 | | River flow: 7 / 3,048
Testcondition= SA % /48 op

| Start time 10:30 End Time [130 -
Entrance Flow AOl Hopperbulkhead
Hopper Flow LOB Elevation

r 7 |
HopperVelocity 1.3 Rowsof holes |

Floor diffuser

Diffuser Flow | q¢ | AY bulkhead
Entrance Velocity 1s Ft ph oe Elevation
Depth over Flapgate| 3, (, sal Rowsof holes
|Drop | 1.0|Lift Frequency | /5

Tailwater Elevation 4.0 Lift cycle time
Lower Flume

Elevation { BS. 0 V-gate Width 6 7
Entrance Gate

Setting Bl. Y

Observation Time Start;1O3D Time Stop: 11 30 _
_| al + Fish Observation (*dominate behavior)

Camera Species SwimmingCamera Locations |Visibility ___| observed Direction Location | Behavior
El -pdsidp | © RIV| TRe | O,F
a= Toss ||P-luvbles | | L J

F-DS P bubbles | | | |
De -as |P-bubble | : 7a
G-Re __ |we Rtv use ps | et gw |

VG-RR mn REV|sOps Re om
 
 

 
 

     
 

 
  

 
 Comments:

Oturned Hus camera wepetitran 52 Videsng V-golt ao usedl
2) Lowered +d Capneta $0 (oueving mone of Full rage BftigA
V6 (beth) -obgered fish apprarchn Ugo Ou RL sike ah flee,

 
   

  
-Can see fish 9236 a int | ad hatdeny fe tbe bpp
- RIV sre Appr fn kptonm thirg wp (olumny_ Biv observed suman Winitnaese pill wh laptjter, jaet! or

gral W'S (1-10 at a Eire)
RIV in the heyyerr oboe vitematting jaeetde trad
Gant rf res degele (UP Strum add!)

wo phen Hee V4 Llpess the Fh pn th DS sike pal wb) He
hye YAR Sky fare. te tho ules (aedeng a Let theater.
ake Howry ott phte ,

  es aSdart pe Ph ey
fa iO .

   
  
  



'd ~~ Milford Daily Fishway Inspection Form
Date: 5/ 7/ 23 Time: O0720 Inspector: cP me Hinged Gate SpillYes”? No
Head Pond Elevation: /Y. 2¥ River Flow cay: (4, OV Obermeyer Spill: Yes /(No)
Tailwater Elevation: oY Oo  Water Temp °C: /2,@¢ Log Sluice Spill:¢Yes)/ No
Turbines On: a 4 me —t i‘. Y Upstream Eelway: Yes #"No>(v or)

DenilRunning: Yes “NS

Upstream Fishway | ** Clean Debris Bejore Taking Measurements **
1.) Fishway Debris: .

a) Grizzly Rack 4 Sorting Facility L-PunchPlate &epHopper Block Screen

 

 

  

2.) Fish Litea Litt Count Zoofa) <ifomaiio’Mannal Frequency: 40 (ning V-gate _G:0- Seasonal:
b) When unmanned, Sorting Facility Gates are: Open (Closed) Datly: Y,

3.) Upper Flume: pt

® Weir: F014 AL ne 6.0 (f°/ -‘ StaGangs(Gauge(Sp) _ Staff Gauge (Sy) Dist. Stop Logs @) ; pep } Closed
  4Flume Velocity: | = 37 o& =

Flow (Weir + Pipe) Flume-VeloVelocity
target: 1.0—-1,5fos

4.) Aux. Water System: 2 =a) Hopper Flow: 3  1+ @ Pet! @ = (8 ofs = | 

   

  

5

Bulkhead Panels; (ows) Gate 3 BackwaterBl.4 Hopper Flow “Hopper Velo ckky
Lorget: 1.0—1.5fos

. » . . : 4} pee

b) Floor Diffuser: J - 2  @ Z| Tle =_98 os OO|ofs
Bulkhead Panels, (rows) Gate 4 Backwater EL, Floor Diffuser Total Flow

; Target: 190-210 off
5.) Lower Flume: . oy my [oe) Lower F oie BR _y _|z aa) Entrance Drop: a) (f) = LO @) = |_ BreJ ths

Flap Gate Staff Gange (S;,) Entrance Drop ~~~—-Entrance Velocity
Target: d—Gyps .

Does flow meet targets? Ves / No
Downstream Fishway Open? DN Comments and Adjustments:
1.) Flow adequate: CHANGED (05H CETFREER pow BO re ; s2.) Entrances not blocked by debris: iv LOVE cf fOpVO fWOVIAE
3.) Eel Chimney open: w~

Kishway Mortalities:
(Count, Species, Location, Disposition)
Shad:

Riv: & . :

 

 

Gu.9 ~b0.5

Pleaseprovide completed inspection forms to the Licensing and Compliance Group every Monday morning.
es. - BY. Page | 1.

Version 2.8 Apr 30, 2018 G.- Tw = | 8G {7 3 1
, Be F. ‘



3.) Upper bitisavy

a) Weir Formula:
1.) Subtract the distance to the stoplogs (L) from the BenchmarkElevation (B.) to find the Weir Hlevation (We).

The benchmark is the top ofthe rabbit for the weir on the shoreward side (surveyed at 106,67 ¥ 106.7).
_ 68 = 99.106.7 - 6 GF 7

2) Subtract W,(caloulated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (2).
: LeOf* / —_ q ] 4 = /,. a2

Sw HWoe

 

3.) Using H (caleulated above), look up Upper Flume Weir Flow from Chart 1:
‘Trash Pipe: '1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + //] cfs

b) Upper Flume Velocity: = 3 7 chs
- 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, ee Lid

Is velocity between 10-15fps? Yes (Naj= Fixit== F tps 
4.) Auxiliary Water Supply: Flame Velocity

a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater Bl. from the Lower Flume Staff Gauge (Sz)for both. Round to the nearestfoot.

Gf 85 =~ 4F 77 GG = _12-
Backwater El, ° Sy Head of Water, Backwater El, Sy Head ofWater,

2.) Find the numberof Sections ofHoles open by summing the rows fom each panel. Repeat for both bulkheads, ~-
3+3=_6_ / + 2+2B -_ 6
Bulkhead Panels, (Rows) Sections Holes, . Bulkhead Panels, (Rows) Sections Holes,

 

3.) Using the Head ofWater, and Sections ofHoles (calewlated above), look up,the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5.

- 08 : _ 9
Hopper Flow Floor Diffuser

 

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (Sz), look up the Hopper Velocity
from Chart 6: . ssIs the velocity between 1.01.5fost£25No a Fixit] =   

 

  

fps

| ; HopperVelocity
5.) Lower Flume: Is the Total Flow between 190 — 230 ops? (eesNo = Fixit] = 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 S; for the Entrance Depth. Round to the nearest tenth.
85 _ af = 1.0 95 _O4- 3.6

Sy Tailwater Bl. Entrance Drop Sz Flap Gate Bl, Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated above), look up Entrance Velocity from Chart 7.
5,7 Is the velocity between 4.0 — 6.0fps(Les)}No =Adjust Flap Gatel = [wtf J“ Bnirance Velocity

Page | 2
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P47 Milford Daily Fishway Inspection Form a¢eye. (es =2
' St 7Date: 5 Gg a3 Time: |2OV Inspector: Q. Qu Hinged Gate Spilk’ Yes / No

u 13, 09 {3 aNHead Pond Elevation: 10], | River Flow (cis): 3, i Obermeyer Spill: Yes(/No

Tailwater Hlevation: p E b _ WaterTemp°C: I. 8 Log Sluice Spill: (us / x
 

  
é

Turbines On: _\L 4 Y y y y Upstream Eelway: Yes (Ss(¥ or X) 5 &
Denil Runnin

Upstream Fishway - ** Clean Debris Before loking Measurements **
1.) Fishway Debris af 4 oya) Grizzly Rack SortingFacility“Punch Plate1.“_a “_ Hopper Block Soren 

2.) Fish Lift Operating Mode: 6G@ Litt Count: sf? L, 0a) Automatic/ Manual Frequency: (mins) V-gate Uc Seasonal:

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

3.) Upper Flume: :
a) Weir: lobo @ JO] @ LAB (8) - pen// Closed

Staff Gange (8p) Staff Gange Sy) Dist Stop Logs (L) rash Pipe

b) Flume Velocity: . = 97 cfs = 
Flow (Weir + Pipe) Flume.Velocity

Target: 10-15fos

  

   

A.) Aux. Water System: a [ Aya) Hopper Flow: Uy 2 2 \ @ 4Yerw@ = [Y o of = Livot
Bulkhead Panels; (rows) Gate 3 Backwater El. Hopper Flow Hopper Velocity

; & Target: 1.0~1,5fps
») Floor Diffuser;ml O «yf> @ = O cis pkcis

Bulkhead Panels, (rows) Gate 4 Backwater El, Floor Diffuser Total Blow

; Target: 190 — 210 fs

5.) Lower Flume: | Oe: A tyea) Entrance Drop: : ' (8) +} +4 ’ oe (ft) os 2 1 To (a = | 
Flap Gate Staff Gauge (8) Entrance Drop Entrance Velocity

oO Target: 4-6fos .

Does flow meet targets? Yes / No
  

 

  
 

Dowustream Bishway Open? Y/N Comments and Adiustmenis:
1.) Blow adequate: ” + @ f fe . i eeeoae@ set to Pe r2.) Entrances not blocls Ag ohne call
3.) Eel Chi | eartiaets fttewtagOAT...3.) Ee open: ifen ia

Hishway Mortalities:

 

og i ES '

(Count, Species, Location, Disposition) +etae aS at © Pad fA EETShad: Arts dDs ‘) .
Ray: ,

 

 

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
Page | 1

Version 2.8 Apr 30, 2018



3.) Upper ruume slow:

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 ofthe rabbit for the weit on the shorewatd side (surveyed at 106,67 * 106.7).
106.7 6.9 =

Be L We

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

(21.l_- it = LR
3.) Using H (caleulated above), look up Upper Flume Weir Flow from Chart 1: 2b cis
Trash Pipe:1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow fom Chart 2: + | 3 ofs

b) Upper Flume Velocity: = 39 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. TA 
  Is velocity between 1.0-1.5fos? Yes/No = Bix tf = (Ot |

4.) Auxiliary Water Supply: FlumeVelocity
a) Hopper Flow: b) Floor Dithiser:

1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (S;) for both. Roundto thenearest.‘foot.
TF = 18? ()-L) «©

Backwater El, ° Sy Head of Water; Baciewater El, Sy Bead of Water, 

2.) Find the number of Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads,
“~ any

+ O = ~f iTes : nce
Bulkhead Panels; (Rows) Sections Holes, . Bulkhead Panels, (Rows) Sections Holes,
 

3.) Using the Head ofWater, and Sections ofHoles (caloulated above), look up,the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart 5. f 2 ™~- 145 (\00' ) 2 (0%)

Floor Diffuser Hopper Flow

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

  

from Chart 6:

Is the velocity between 1.0-—1.5fos? Yes/No=Fixitl =| [OD | fps
. HopperVelocity

5.) Lower Ehime: Is the Total Flow between 190 — 230 ¢fs? Yes/No = Fixit! = ofs
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 Sz, for the Entrance Depth. Round to the nearest tenth.

a 8 s & BintQua 925 - 09 BY Alb = Bul
&1, 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.
4.4

city

 
 

Is the velocity between 4.0—6.0fos? Yes /INo =Adjust Flap Gatel =
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Date: 5/4 [2 2 _| Observer: RD|Weather: Sunny S59 Pe
Water Temp: (2. 6 | |River flow: 12,076 N
Test condition= (20% /o "lpFishObservations [Descriptor
Start time [1200 End Time 7
Entrance Flow | 14 8 Hopperbulkhead D

| Hopper Flow | 48 Elevation q
HopperVelocity I. 8 Rowsof holes L

Floor diffuser M
Diffuser Flow e bulkhead =
Entrance Velocity —_| 44 L ElevationsowTs
Depth over Flap gate | 3, | Rowsof holes O Z =
Drop o4 | Lift Frequency 1S C
Tailwater Elevation L GAB ||Lift cycle time |foeTer
Lower Flume ;Speciesobserved [Descriptor
Elevation | B44, t V-gate Width (0 a
Entrance Gate isaimonsdSetting pl b [Sealamprey o

iStipedbass TSB

Observation Time Start:12:15 Time Stop: [25D
, Fish Observation (*dominate behavior)

oy Camera | Species | L Swimming |CameraLocations | Visibility observed| Direction Location Behavior
Et. fukide ly Riv /ats|ws QL |AMIFIP
EQ> tens | we RIv/ATS | tS-pd Welty] Rte iM | 6im/pdF- DS pt [Riv [us ‘a [
piu. $ aa RIV|us L
VG - KL mM |_Riv oF DS

VG RR Lm RTY|uct, DS |
A | _|

   
 

Comments:

   
El RIV end QATS phooevrmd peng Kl site of Flaga ote

“RIV new sweed Y3 lpwaed riddle wf
f2- RIV plsevved holdew

(yppal Were RIV etn, ponely LL cle

flume f9 heyects,
ALLBE#Y flecme janealyoyHy?Strenae 27

VG It2 -RIV plseveel APOAevoy -40 hi gles Ly? Me pep
Colueen C wid dayA4 ) heen revi ous fest vend thors

Pa a { 4 ff" sd ee set_ yar: “a \ eatlps ous V- get bd tag. Pipe Pt! QUEM ok :
bet re

net
et sf
Fee Met . 



VG-2 - ie Tv pr nypke RL side pf Clecrir
(1300 vt)

Zi ai b aseWabie ~ (eIV yyated fo aut tly vk |40? poy it ead
anerormmaneaqnammeccean LLos “sf |

~ prV +luet didnt rate itin to the agepeet
hula feeDctad yn LPatttet ae bv poede cetil Leagpapeetbral Suv bree HYb aeoatst

- Denn be, ev coutinued’ te arther Fliceee &acl

?)
“ATSATS(w 1215) - QATS pore pyseveeed 2

UpSP earens ,

Not vbservel pr pore 6
pt wtted +hasp the afta nee

“ heerAASeeeer gS :‘asso wy gt” é bte.Viredh leweg ot jor aephots Zg

EF ie E2. Beemeg

orhaen Loferten ¢

)spohrs
oe

= Biv Au ppWOR Evie Jyet paringlg. wr dhle & flume.
- Lower {o7 foe net tfafeOOr te bae agfeatng aahaed ant

buvrall os

= eIv pbsened beckon BovenStipain Ve bee AD athe ae
DE-US/DS Comera'’s huey A hoger fF,

te, ai ae gt aa ad. ’ . .® Guing Les yo ashen ig“f : / ea fe feo ae 4 Lat ~ gerat $e? w &,

 



(Or & 
 naeS[lof-2 2WaterTi

Observer: Ms Qe Weather: ¢G. Lt
—

 

 

Test condition = 

Start time
fod(fafy
Gan 

Entrance Flow S/S2 
Hopper Flow 

HopperVelocity ie
D 
 

 

 

Tailwater Elevation | &3-57 
Lower Flume

 

 
 

 

[ End Time
Hopperbulkhead 

Elevation——. 

 
Floor diffuser

Rowsof holes |

 
 

|River flow: lis¢s

 

 
   

  
 

Diffuser Flow | bulkhead
Entrance Velocity UG [ Elevation
Depth overFlap gate 3i Rowsof holes | v
Drop [| UV. 3 | Lift Frequency | 

|Lift cycle time 

 za

(220
 
 

 

   
 

 

 

 

 

 

 

 

Elevation CY, ~ V-gate Width
| Entrance Gate

Setting $ {

Observation TimeStart:// 7U Time Stop: _// Wd
| Fish Observation (*dominate behavior) |
|Camera ‘| Species , Swimming

Camera Locations Visibility observed Direction Location |__BehaviorTo + TGl -onts be Lay Au AL al oO
E2d -raside | M Qiv | VAS Ae OQ |
DE- pe | ml ey UCt ost | s
pe -us a Rive | art, bs” I SS
Viz-Ry mo Tw ou a _|
Vio -@@ mr [ev gs |hoor wwe|OF 

     

 
 

Comments: —Vie tage. heeordud

But patted th Ayashi yy Set
“4p Shean (O45) Compre

clayey OGe,

Ve omte whi. hopper
Ave and held Mar At r

more teronsh lila v-Gale Ts Cla sikg
Ri mMavy Ap Sdn, Cent AL well, Poss.oly Mert

On a” feu Ly

) Ve - (Both) - Riv fused dy te Chseod
Sherts to Ct. And tun

Q EI4ED -
Moving

Cre les MM wile, hopper MOvel uo ~ obs His
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Milford-Daily Fishway Inspection Form

Date: Tle| *3 Time: /U: gu Inspector:—§“4S Hinged Gate Spill: Yes / No
Head Pond Elevation: ol. 3 Ss River Flow (cfs):LUSV~O ObermeyerSpill: Yes / No
Tailwater Elevation: 23.577 Water Temp °C: Log Sluice Spill: Yes / No
Turbines On: a a woo Upstream Eelway: Yes / No(¥ or X) 1 2 3 4 5 6

Denil Running: Yes / NoUpstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris: / Sa) Grizzly Rack _Y__ Sorting Facility Punch Plate¥_/ Hopper Block Screen 

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

3.) Upper Flume: os
a) Weir: £0L4@ (065 & GY @ ‘Openy Closed

Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe
b) Flume Velocity: = 4 4 cfs = fps

Flow (Weir + Pipe) Flume Velocity

 

Target: 1.0— 1.5fos4.) Aux. Water System: L
a) Hopper Flow: 2 95JnLy 4.£ty = H ofgBuikhead Panels, (rows) oe Backlwater El., jeFlow Topper Taye

Target: 1.0— 1.5fos

b) Floor Diffuser: + Q- ) 4) (in) “)_@ = nom cfs [isaTesBulkhead Panels, (rows) Gate 4 Backwater EI,4 Floor Diffuser Total Flow
5.) Lower Flume: U Target: 190 ~~210 ofs

a) Entrance Drop: XY [| (a) =U: (3 i =
Flap Gate Staff Gauge (Sz) Entrance Drop Entrance Velocity

Target: 4-6fos

Does flow meet targets? Yes / NoDownstream Fishway Open? [¥ IN Comments and Adjustments:
w

II
 

 

  

1.) Flow adequate:

2.) Entrances not blocked by debris:

3.) Eel Chimney open: A
Fishway Mortalities:
(Count, Species, Location, Disposition)
Shad:

Riv:

Please provide completed inspection forms to the Licensing and Compliance Group every Monday morning.
Page | 1Version 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).

totee = {47
2.) Subtract We (calculated above) from the Staff Gage just upstream. of the weir (Sw) to find Depth at Weir (H).

1-3 - 99-9 = [4
Sw We H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: 3 o— ofs
Trash Pipe:1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart2: + (7 cfs

b) Upper Flume Velocity: = ¢ 7 cfs- 1.) Using the sum ofthe 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— 1.5fos? Yes/No = Fix it = /
4.) Auxiliary Water Supply: Flume Veloci

a) Hopper Flow: b) Floor Diffuser:1.) Subtract the Backwater El. from the Lower FlumeStaffGauge (Sz) for both. Roundto the nearestfoot.
97.5. ¥4.2-(%5 Oo .~=

Backwater El, Sy Head of Waters Backwater El, St lead of Water,

  

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

344-72 teSeBulkhead 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.

=[ S pl] = £)Hopper Flow FloorDiffuser

4.) Using the Hopper Flow (calculated above) and Lower FlumeStaff Gauge (Sx), look up the Hopper Velocity

 
from Chart 6: — ,Is the velocity between 1.0 — 1.5fps? Yes /No =Fixith = s

5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Yes {NO =Fixith =| )_ | ofsa) 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 S;, for the Entrance Depth. Ro und to the nearest tenth.

g 4,9 — 6 OE Q .@3, K¢-2 _ KI = 4: ~~S, .  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 Chart7.

Is the velocity between 4.0 — 6.0fps? Yes/No = Adjust Flap Gate! = | |_|Entrance Velocity
 

Page | 2

Version 2.8 Apr 30, 2018 ,



om OF m® 

  

 

  

 
 

 
 

  
 

 

  

 

 
 
   

  

  

  

  

 

  
 

 
 

  
 

 
 

 

 

 

 

 

 

 

 

— = Camera Visibitity DescriptorDate: Stil2? Observer: AS Weather:|leer | P
Water Temp: {2 ot Riverflow: v. S¥a |Medium|

E

Test condition = 46 vy GO Fo [FisnObservations [Descriptor
r : | ere TT. DirectionStart time End Time /,¢ - 0Entrance Flow ALe Hopper bulkhead D
Hopper Flow Es ae Elevation| ai ;
HopperVelocity l,/ yh Rows of holes |’ Left L" : Middle M, 124 Ki|Floor diffuserDiffuser Flow L ; bulkhead Swimming Behavior
Entrance Velocity S: g Elevation Slow S

l— 7 T— F
|Depth over Flap gate| > Rowsof holes| (5 Orderly .

Drop 0.95 ° | Lift Frequency l¢ C
Tailwater Elevation q3.895. | Lift cycle time | si ome
Lower Flume a
Elevation | 4. 9 V-gate Width C. Od
Entrance Gate

Setting bo ‘ S

Observation Time Start:13 YS TimeStop: /¥/S-
£°

Fish Observation (*dominate behavior) |
or 1 TT! _

: Camera Species Swimming
Camera Locations Visibility observed| Direction Location Behavior
El-o.t e - - — > ~|

Z]. = in {et Riv tw @c 0.5 |
DF -05 (Ge) mn av | ust as Rit we
Dr- as Car | P av, 4 Fa e |
NO&-er (09 |B Ryy | As Lh LO, EF

MV f& -R@ pos|mt Ry As ks 1O,F

      
Comments:

@ dF - bs Camiwas sroved Up Sera, hy ZL sick p Aora ss Nan,
DE-UsS ecomey ad PoOo- Vigcigtl hy fon bubbles the Sam (Pltce

/

rs last hr J Af bat ang lel ACWES Line

pk Weer) lable, create by Fer difese, arglea Sdogitly AS
(3) Nuppe eee bublbust of all lucadurs low ng hta of Vto d

~All dota Beclok up From Uhs 4.
Akins Prive

 



A Ot mK |
Milford Daily Fishway Inspection Form

Date: </[Of 23 Time: _/SO Inspector: 4S Hinged Gate Spill: Yes / No
Head Pond Elevation: Ltol 357 River Flow (cfs): Hf 15¥g Obermeyer Spill: Yes / No
Tailwater Elevation: _§ 3.357 Water Temp °C: Log Sluice Spill: Yes / No
Turbines On: Pe Upstream Eelway: Yes / No

(% or X) 1 2 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<_a Hopper Block Screen <7
2.) Fish Lift Operating Mode: Lift Count

a) Anpt6 /Manual Frequency:  / S (mins) V-gate /p . O Seasonal:

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

3.) Upper Flume: /ol iy /a) Weir: . 4 (ft) * (ft) Ly K (fi) Open / Closed
Staff Gauge (Sp) Staff Gauge (Sy) Dist. Stop Logs (L) Trash Pipe

b) Flume Velocity: = 49 cis =
Flow (Weir + Pipe) Flume way

Target: 1,0—1.5fos4.) Aux. Water System: een

a) Hopper Flow: ae fa lL (in) Vy (ff) = 6} cfs = Le] des. Gate 3Bulkhead Panels; (rows) Backwater El, Hopper Flow Hopper Velocity
Target: 1.0 ~1.5fos

 

 

 
 

b) Floor Diffuser; O- Qu “eh oA (in) 4 7 (fi) = ( 23 cfs
Bulkhead Panels, (rows) Gate 4 Backwater EL, Floor Diffuser Total Flow

Target: [30- 210 cfs

  

5.) Lower Flume: ;
a) Entrance Drop: $0, Fy ae 3 (ft) = 0 4 S (8)

Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity
Target: 4-6fps

 I 

Does flow meet targets? Yes / No
Downstream Fishway Open? (3 IN Comments and Adjustments:
1.) Flow adequate:

2.) Entrances not blocked by debris: 1s
3.) Eel Chimney open:

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 (B,) to find the Weir Elevation (We).
The benchmarkis the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

oer -_G:& = 79-9
’ Be L W,

2.) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (11).

Le? - 29.2 - Lif
3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: 3 oO_offs
Trash Pipe:1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart2: + | 7 cfs

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: Roundto the nearesttenth. ——
Is velocity between 1.0 — 1.5fps?“Yes /No = Fix it =

4.) Auxiliary Water Supply: Flume Velocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume StaffGauge (S,)for both. Roundto the nearestfoot.
Go - 43-17 GFP - €43-12.F

Backwater El; 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.
Q9 ., @-ed 4942 4 2 = G

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

3.) Using the Head ofWater, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart5.

- €%  4oOs%, = /23 29 29Hopper Flow Floor Diffuser 7 7.? Ss

 
 
  

 

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

 
 

 
 

from Chart 6: A "
Is the velocity between 1.0 — 1.5fps? Yes/No=Fixit!l =| _{+ |__| fps

HopperVelocity

5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? £es/No =Fixith = |206| 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 S; for the Entrance Depth. Roundto the nearest tenth.

C1355-048=64S §0-5- 9
 .  TailwaterEl. Entrance Drop Sz 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 — 6.0fps? YesNo = Adjust Flap Gate! = |EntranceVelocity
  

Page | 2
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pot 4

Milford Daily Fishway Inspection Form

Date: S./ /) ] 23. Time: _! lu = Inspector: MS Hinged Gate Spill: Yes | ©
Head Pond Elevation: (O(+> 2 River Flow (cfs): Folor Obermeyer Spill: Yes / No

Tailwater Elevation: _% 3. / Water Temp °C: / ¥.‘ Ss “Cc Log Sluice Spill: (Yes / No
TurbinesOn: STwaot Upstream Eelway: Yes / No?

(Y or X) 1 2 3 4 5 6
Denil Running: Yes / Sie

Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris:,, . ya) Grizzly Rack Vv Sorting Facility“i“ Punch Platew Hopper Block Screen 

2.) Fish Lift OperatingMode: Lift Count
a) Antomatie /Manual Frequency: 7 (mins) V-gate @.o Seasonal:
b) When‘unmanned, Sorting Facility Gates are: Open /Closed i. Daily:

3.) Upper Flume:
a) Weir: fo}. } @ lof, } (8) G> 6 (8) Open/ Closed

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

b) Flume Velocity: = 5) ch = fps
Flow (Weir + Pipe) Flume Velocity

Target: 10-15fos

4.) Aux. Water System: ya) Hopper Flow: / | y Gn) 7138.x (fi) = /M54 = A. [ fps ~. Bulkhead Panels; (rows) Gate 3 Backwater!EL; HopperFlowjin Hopper Velocity
Target: 1.0—-1.5fos

b) Floor Diffuser: 0 6 im Ib @ = HO of ofssamc Panels, (ro Gate 4 Backwater El., Floor Diffuser Total Flow
Target: 190~210 cfs

 

  

ll5.) Lower Flume: et,
2a) Entrance Drop: 74 4 (f) ie =D. c (f) fpsFlap Gate Staff Gauge (Sz) Entrance Drop Entrance Velocity

: Target: 4-~6fps

. Does flow meet targets? Ves / No

Downstream Fishway Open? ( v IN Comments and Adjustments:
1.) Flow adequate: we

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

  

Fishway Mortaliti Tes
: cd -(CountSpeciesFesoston . 74 ofhy bE| /Q 0) oD(s FDShad:

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 - + & = 19.9
’ Be L W.

2.) Subtract W,(calculated above) from the Staff Gage just upstream ofthe weir (Sw) to find Depth at Weir (HX).
7). 06,9. 1.2(ol) 99.4We H

 

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

Trash Pipe: /1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + ( cfs
b) Upper Flume Velocity: = 4 7 cfs

- 1.) Using the sum ofthe 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—1.5fps? Yes/No} Fixit== fps
4.) Auxiliary Water Supply: Flume Velocity

a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume StaffGauge(S;) for both. Roundto the nearestfoot.

30  &3-b6 = 4.4 Go - 3.6 = 12-4
Backwater El, Sp Head ofWater, , Backwater El, Sy Head of Water,

   

2.) Find the number of Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads.
Y+Yi =§ f+ / +9=_ 2
Bulkhead Panels; (Rows) Sections Holes; Bulkhead Panels, (Rows) Sections Holes,

  

3.) Using the Head of Water, and Sections ofHoles (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart5.

- (59 - 710.
Hopper Flow FloorDiffuser

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

 
 
 
 

 

 

from Chart 6: hzIs the velocity between 1.0 — 1.5fos? Yes/No =Fixith = 2.4|fps
HopperVelocity

5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? eehno =Fixitl = ofs
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 S;, for the Entrance Depth. Round to the nearest tenth.

Go. _ 94 2 0S Gy.y - 74-4 = 3-7
S. .  TailwaterEl. Entrance Drop Sz Flap Gate El. Entrance Depth

 

2.) Using the Total Flow and Entrance Depth (both calculated above), look up Entrance Velocity from Chart7.

Entrance Velocity
  Is the velocity between 4.0 — 6.0fos? bd /wo =Adjust Flap Gate! =

Page | 2
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Date:§1//2/ a3| Observer: MS|Weather: | fodly Cloprokf
WaterTemp: [Y Sh Riverflow: q OGl

—\

Test condition = 4[2 Qo Fo (Bt/2e)

 

 
 

 

 

 

  

 

 
 

 

  

Start time HON 40|End Time
Entrance Flow 2lio Hopper bulkhead
HopperFlow £0 Elevation|7G.
HopperVelocit - Rowsof holes 7pp y aA-f nd —_ 

  Floor diffuser

bulkhead   Diffuser Flow SG op—j—.

|Entrance Velocity Sas
  

Elevation |O JoO  

  

  

  

   
  

 
 

 
 

 
 

 

 

 

 

 

 

 

Depth over Flapgate|2.9|| Rows of holes|3Drop a LiftFrequency |#™ Mn |
Tailwater Elevation G2.C|Lift cycle time
Lower Flume

Elevation Y 3. Sy|V-gate Width “4:0
Entrance Gate

Setting 14-9

Observation Time Sah aoe Time Stop:__/ 434 ]
, Fish Observation (*dominate behavior)

Camera Species Swimming
Camera Locations| Visibility observed Direction Location Behavior
Et - i LM Riv, Sep|AS Aut 1O,Bm
E2- ont iM Biv P| AS QL 0,9M
pir O- 22 | M Aw [ust ps7 «| AAT lo" s
Dig ug- Be|mt Rv st 957 Rat [os
VEATE 0S - AL; Mt Aw US eG
Voare us ae | mt Liv [ust 057 [ 0,36 _—_

 
 

     
Comments:

(D vistiey woh as good He te hae hag perm Rese [neg ser FO lows
O Ointrall y Shower Bsu bebe ag F Of 20 SCE AErId F

Lesh bald aA ronpd Aisfugger ares on AR side of
hums And thing Move traty hey prev fn pulses , Buc
fon mor move dy shy Orta Liam dy nphenm

© Riu shit 4rd +> bo mee closely located nlar bettyn When
PuSsing tang V~GATE,

(D Ay heldey in DIFF aren As gf VSete. betuseerr c¥elec, lngd
Fon (ling bacle aud oud gt fywer Le, d
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Milford Daily Fishway Inspection Form

Date: S/ [25 Time: LRM2 Inspector: MS5 Hinged Gate Spill: vs / NoHead Pond Elevation: //-% River Flow (cfs): 7OGg ObermeyerSpill: Yes] NoTailwater Elevation: % er i Water Temp °C: Log Sluice Spill: es// No
Turbines On: — Le Ve ~ Upstream Eelway: Yes /

(7 or KX) 2 3 4 6 :
Denil Running: Yes /

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

a) Grizzly Rack a__ Sorting Facility—Punch Plate#7“aHopper Block Screen

2.) Fish Lift Operating Mode: fo ¢ Lift Counta) ‘tomatic / Manual Frequency: TFT (mins) V-gate U0‘ O Seasonal: 

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

3.) Upper Flume: by £a) Weir: / )/ _| @ (| ' (t) Open / Closed
Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe

b) Flume Velocity: = 5 , cfs = fps
Flow (Weir + Pipe) Flume Velocity

Target: 1.0~-1,5fps

 

 

4.) Aux. Water System: 4a) Hopper Flow: \ (in) 4 QI1¢4ZO@8 = AOy) cfs = fps. Bulkhead Panels, (rows) <03 Backwater El., Hopper Flow Hopper Velocity
Target: 1.0 —1.5fps

b) Floor Diffuser: [ | | (in) (5 @ = SGb cfs ~ cfs
Bulkhead Panels, (rows) Gate 4 Backwater El., Floor Diffuser Total Flow

Target: 190 —210 offs
5.) Lower Flume:

a) Entrance Drop: 79 4 (8) BoeKMeBo4@ = j: 7 (a) =Flap Gate Staff Gauge (S;) Entrance Drop Entranceae
: Target: 4—6fps

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

wt

2.) Entrances not blocked by debris:

 

3.) Eel Chimney open: —
FichwavMortalities je FP f ofFishway Mortalities: foot (Se FP=Alocts

(Count, Species, Location, Disposition)

Shad: | . T¢4 H/ 26.9% Fi)
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).

67 - Yi & = FFF
’ Be L WwW.

2.) Subtract W,(calculated above) from the Staff Gage just upstream ofthe weir (Sw) to find Depth at Weir (H1).

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 Chart2: + / cfs
b) Upper Flume Velocity: = : / cfs

- 1.) Using the sum ofthe pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Roundto the nearest tenth. "

Is velocity between 1.0—1.5fos? Yes/No=Fixit =| '/«
4.) Auxiliary Water Supply: . Flume Velocity

a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume StaffGauge (S,) for both. Roundto the nearestfoot.

Gy - €3-H = 124 GS - 8b = Mid
Backwater El, Sy Head of Water, , Backwater El, Sp Head of Water,

 

  

2.) Find the number of Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads.
4. Y - g er

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 Chart5.

-1G0- G
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: eon

 
  

Is the velocity between 1.0 — 1.5fos? Yes/Ko= Fixith =

5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? /No=Fixith =
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 S; for the Entrance Depth. Roundto the nearest tenth.

$oeG — Yj = 0.7 COX - 64 = 2-9
St .  TailwaterEl. Entrance Drop St Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated above), look up Entrance Velocity from Chart7.

SoS
Entrance Velocity

  
 Is the velocity between 4.0- 6.0fps? Yes/No = Adjust Flap Gate! =

Page | 2
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|Date: {2 23 Observer: MS Weather:
Water Temp: luc | River flow:

T —T

Test condition= YO H/o FQ
Start time 1247 EndTime —
|Entrance Flow LS > | Hopperbulkhead

Hopper Flow {Sz ElevationHopperVelocity | [3 ve | Rows of holes
[ O Wt A Floor diffuser

Diffuser Flow So! bulkhead
Entrance Velocity pea gy ElevationDepthoverFlap gate | % ma A Rowsof holes
Drop Oso Lift Frequency
Tailwater Elevation C3. Lift cycle time
Lower Flume

Elevation §3-@ | V-gate Width
Entrance Gate

Setting ¢4. 9

Observation Time Start:(4 SG__TimeStop: (ULS | [
i. a Fish Observation (*dominate behavior)

Camera Species - Swimming
Camera Locations _ Visibility _|observed L Direction |_Location Behavior
Elo fn mt [Pav sve US RL? le
Ex ont dv Lat kit |Co  

{

m=

Difeos (ee | F&F Row see|St.OS" cade hte
OiFe vc f QL mM hiv LAaSt Sm ut be

1 av aS
piv prs | ustps7 3.6 f

 
   

e

C7 |
O

  

 

O.

—{1

  

      
 

Comments:

(D Flume cgeems wy Lil with mere AV once FPR flo &

Shad off, neludiag more fis. on botw enbince Cameray
(2) Rw SHH enter at argh wots td Ppirnd when Yate

Bs fiosed and hold jtaw DIFF CGRLVAS | aed ft bn oad
Closed VGRTE

(6) fis ohn as of Vomit A bs ip ela Ta
| J

 



4] pF Y
Milford Daily Fishway Inspection Form

 Date: 5 Time: / BIS Inspector: (~ S Hinged Gate Spill: Yes / Mm
Head Pond Elevation: /Of. 5H River Flow (cfs): FO 2 Obermeyer Spill: Yes / No

Tailwater Elevation:_33. [ Water Temp °C: (4,57 Log Sluice Spill: YQ / No
Turbines On: tee Upstream Eelway: Yes / Nd(¥ orX) i 2 3 4 5 6 a

Denil Running: Yes / Ke
Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris: V . Le

a) Grizzly Rack Sorting Facility “ Punch Plate‘ Hopper Block Screen 

2.) Fish Lift Operating Mode: - / Lift Count
a) Antoinafic / Manual Frequency: |_(mins) V-gate “¢- ‘ Seasonal:
b) Whenunmanned, Sorting Facility Gates are: Open / Closed ' Daily:

3.) Upper Flume: a
a) Weir: LOf.] @ { Of.) w Gr (8) Open/ Closed

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

b) Flume Velocity: = 27 cfs = fps
Flow (Weir + Pipe) FlumeVelocity

Target: 1,0—1,5fos

OO tn) 16 Jey = ($2 cfs

 

4.) Aux. Water System:
a) Hopper Flow: mar

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

b) Floor Diffuser: @ O Oo CC) a oO wm = (oD fs ofs
Bulkhead Panels, (rows) Gaté4 Backwater El, ~ Floor Diffuser Total Flow

Target: 190-210 cfs

5.) Lower Flume: xa) Entrance Drop: a MH ' 4 (f) 2 , ie (fi) = O 4 (ft) seen need LPSFlap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity
. Target: 4—6fps

q  

 

 fl 

Does flow meet targets? Yes / No

Downstream Fishway Open? iy iN Comments and Adjustments:
1.) Flow adequate: im lo

2.) Entrances not blocked by debris: NN cD

 

 

a
3.) Eel Chimney open:  

(Count, Species, Location, Disposition)
Shad:

Riv:

Fishway Mortalities: 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 (We).
The benchmark is the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

106.7 - Ur = PF-Y
’ Be L W.

2.) Subtract W,(calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
(Ht 9G = Jed

Sw We H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart1: Aa (2 ofs

  

 Trash Pipe: /
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart2: + ¢ cfs

b) Upper Flume Velocity: = 07 cfs 

- J.) Using the sum ofthe 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—1.5fps? Yes/No = Fix it = 0.2.los

4.) Auxiliary Water Supply: FlumeVelocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower FlumeStaffGauge 2):for both. Roundto the nearestfoot.96.5- 83.9 = 12.9 SO. 2Oe"

Backwater El, Sy Head of Water; : Backwater El, Su ” HeadeadofWater,
  

2.) Find the numberof Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads.
a, ee=

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

  

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

153. _ O
Hopper Flow Floor Diffuser

 

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

 
from Chart 6:

Is the velocity between 1.0—1.5fos? Yes/No=Fixith =]

5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Yes/No=Fixitlh =] ¢.
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 S, for the Entrance Depth. Round to the nearest tenth.

Kb. Fd = OT G30 P44 - 3,7
S: .  TailwaterEl. 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—6.0fps? Yes/No =Adjust Flap Gate! = |___ |}WI
Entrance Velocity

Page | 2
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Date: J (2[p2|Observer: My|Weather: arty Claw)wer
Water Temp: Riverflow: a Medium

+ t— E

Test condition =FishObservations [Descriptor
Start time End Time eA - 7
Entrance Flow Lok Hopperbulkhead D
HopperFlow XU Elevation| 95° .
HopperVelocity 4 [-/ Rows ofholes| ; L

Floordiffuser M

Diffuser Flow lig . ‘ bulkhead ee =
Entrance Velocity SO | \O L Elevation|7G ~ :Depth overFlap gate| 4.0 c or qv Rows of holes| ( 5
Drop xaa LiftFrequency | [Sn da | c
Tailwater Elevation Sal Lift cycle time Otero
LowerFlume . .Spadesobsened~~[Desaior
Elevation _ g2 . q V-gate Width iL (+0 re
Entrance Gate lsaimonSetting 24.4 ° seston) SF

IStripedbass|SB

Observation Time Start:_74 Of Time Stop:__ 40 UF
, Fish Observation (*dominate behavior)

Camera Species Swimming
Camera Locations _| Visibility |observed Direction | location | Behavior _|x2 ef -on! Pt tsp we | et [fou

821 6d mc “Pt RAV W gu | Fro)
DEPS (ae) P PAV 5* 67 J Git O,F57
DEUS CRY_ | M7 RAYSLE| Ut, | mM OFt5-
Vito DS (acy|£ Riv fay DM OF |
Vous (ge) | mt aw | ust DS in Ac M |

      
Comments:

OO VOME US came Lume bv face dauebeam, Vb OS 3,
ww\

Vidas fevb. at V- ATE ( one] Mae dojes peverd aded 40 cm ly Shishety3 p eves Ads @ a927
(D DIFF DS Conran eg Pormrkd BLAS, Lars Cape RR» DIEFUS on Qe

Ps indeed Dhightty down. Shea }

QD Met alot of Fick raging right now, tty cycle. was SFmh
ova night (Keoke Qiv coankd) doen Tuna Fut MAG AR . C hewrseeh +0 iv"

Ayr ence Obs bie net many fish presect  Cacrtndty
@ more RWW seen on bedtor  wWhin press Py VOATE

rk 



Milford Daily Fishway Inspettion Form

Date: F/izf22 Time: 9G:59_ Inspector: C e Hinged Gate Spill: Yes
Head Pond Elevation: /0/, 32- “River Flow (c&): GOGZ Obermeyer Spill: No

Tailwater Elevation: _OF,/ _ Water Temp °C: BS Log Stuice Spill: (Yes) No
Turbines On: > Upstream Eelway: Yes  

(¥ or 3) tT 2 3 4 5 6  
   Upstream Rishway -
1.) Fishway Debris: “ .

-a) Grizzly Rack VaSorting Facility Punch Plate Lo Hopper Block Screen. x
2.) Fish Litt Operating Mode: Litt Count

Automaticy Manual Frequency: BC (coins) Ve6.0G Seasonal:
b) When timmanned, Sorting Facility Gates are: Open Daily: |

3.) Upper Flume:

a) Weir: /O1, | | (a) /0l.“oled @ 6.2 (TpenY Closed
_. ., Staff Gange(Sp) “Staff Ganges (Sy) Dist Stop Logs @) — rssh Pipe =

%FlumeVelocity: | = 37 ce= LOO|
, . ; Flow (Weir + Pipe) Flume “Velocity

target: Lo— d, 3fps
4.) Aux. Water System: ie on t .

a) Hopper Flow: Zz2 IL (in) 72 (= BO cfs = |

** Clean Debris Before Taking Measurements **

 

 

 

  

   

tA ha 8

Bulkhead Panels; (ows) Gate 3 Backwater El. Hopper Flow shone“Velo cityLargets1.0—1,5fps
yo \u

b) Floor Diffuser: zz tt * 7 (in) te @ = /}.3 ots cfsBulkhead Panels, Gows) Gate 4 Backwater El, Floor Diffuser TotalFlow
Target: 490-210 of

5.) Lower Flume: 7}  

 

 
 

a) Entrance Drop: 7 q4 (8) GBF399.“ = 0, 2 (a) = | s
Flap Gate Stat?Gauge(Gauge (8;) Entrance Drop § Entrance Velocity

. Target: 4—~OGjos .

, ZN Does flow meet targets? Yes / No
Downstream Fishway Open? N , Comments and Adjustments:
1.) Flow adequate: ~~ wv FILER
2.) Entrances not blocked by debris: 4 Zz 7 /2 @e 70 Rew
3.) Eel Chimney open: — 

Hishway Mortalities:
(Count, Speetes, Location, Disposition)
Shad:

Riv: |- 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 rinse f1uw.

a) Weir Formula:
1.) Subtract the distance to the stoplogs (L) from the Benchmark Hlevation (B,) to find the Weir Elevation (We).

The benchmark is the top ofthe rabbit for the weir on the shoreward side (surveyed at 106,67 * 106.7).

106,7 ~ é.8 = 7 7, |
B, L We

2.) Subtract W,(calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir),
/Of, / _ V7, q = rm

Sy We H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: Lo ofs
Trash Pipe: |
1.) Using the Pipe Statf Gauge (Sp), look up Pipe Flow from Chart 2: + /] of

b) Upper Flume Velocity: = j ; ofs
1.) Using the sum ofthe pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Round to the nearest tenth. ey
Is velocity between 1.0—1.5fos? Yes/No=Fixit =| 0.8 fps 

FlumeVelo
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 nearestfoot.

95" _ 839 = jj, ) Ge! — B37 2 /Z.] 

   

Backwater El ° 5) Head of Water, ‘ Backwater El, Sy Head of Water,

2.) Find the numberof Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads, -
EL +t _= Ca 242 + @ =_6

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

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

Hopper Flow Floor Diffuser

 A.) Using the Hopper Flow (caloulated above) and Lower Flume Staff Gauge (81), look up the Hopper Velocity
from Chart 6: a

 
  

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

5.) Lower Flume: Is the Total Flow between 190 —230 ofs? Yes/No = Fix it! |
a) Entrance Drop and Depth: Total Flow

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

St Tailwater El, Entrance Drop Sp Flap Gate El, Entrance Depth

2.) Using the Total Flow and Entrance Depth (both caloylated above), look wp Entrance Velocity from Chart 7.
 Is the velocity between 4.0~—6.0fos? Yes/No =Adjust Flap Gatel = |_

Entrance Velocity

Page | 2
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Camera Visibitity DescriptorDate: E1223 Observer: 1S Weather: pady CludyrorS”~C*dSC(i‘é |
. i . OL M|Water Temp: | _| Riverflow: FOL) | Y

Test condition = “vO Ht JoFPFenObservations _[Desepo
Start time 0 End Time | U
Entrance Flow IG 2 Hopperbulkhead DL ee

Hopper Flow ) S > “ Elevation R— g

HopperVelocity ou { uf Rowsof holes t7 U|Floordiffuser r
; y cp? ys Evenly dispersed EDDiffuser Flow O xo! bulkhead Swimming Behavior

Entrance Velocity Sa 4. | Elevation F co s
Depth overFlap gate 3. Rowsof holes o — o

| at Lift Frequency 7 Chaotic/Confused CDrop , nate [Chaotic/Confused|
Tailwater Elevation za | Lift cycle time LL _| oes
Lower Flume rSpeciesobserved —_—_—([Descriptor
Elevation 3.4 V-gate Width i“ S ~
Entrance Gate | Salmon ATS
Setting 74.9 Sealampey|SP

[Stipedbass |B
 

 
 

Observation Time Start:/o__4 5 Time Stop: //aS”
|

 
 
  
   
  
  

 

  

  
  
 
 
 

 

  
  

 
 

 

Comments:

() bagled 

hate
Drs MiiBd Sct

 
€2 .
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Fish Observation (*dominate behavior) ‘|
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Date: SM 2s
Water Temp:

Observer:jn|Weather: 
River flow:_ 

Test condition =

|> of
slct| arp
 

 

 

 

 

Start time 4Ya un, End Time

Entrance Flow } 77 Hopper bulkhead
HopperFlow 133 Elevation

HopperVelocity ee 2. | Rowsof holes
Uy G\O|Floordiffuser

Diffuser Flow . 4 bulkhead

Entrance Velocity | b&. © La* | Elevation 

Depth overFlap gate DO—
 

Drop

Tailwater Elevation

Lower Flume

1.0

eh
 

 
 

 

 
 

 
  
 

 
 

 
  

Rowsof holes  
Lift Frequency   
|Lift cycle time 

 
 Elevation ? 2 4 4 V-gate Width

Entrance Gate 2

Setting |74. 4 

 
 

 
 

 
 
 

 
 

 

 

 

 

 

 

 

Observation Time Starts By Time Stop: #0 “S( ) L
Fish Observation (*dominate behavior)

—] : T .
Camera Species Swimming
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1 pt 2

Milford Daily Fishway Inspection Form

Date: SW10/22 Time: g 10 Inspector:/WVWiG@ Hinged Gate Spill: Yes I(NoS
Head Pond Elevation: /A/, 27 River Flow(cfs): & S78 ObermeyerSpill: Ved / No

 

Tailwater Elevation: B/, 7 Water Temp °C: [%- | Log Sluice Spill: ves>/ No
Turbines On: _/V Vv WV 14 “YW Upstream Eelway: Yes /CNO>

(Y or X) I 2 3 4 5 6

Denil Running: Yes /(NoJ
Upstream Fishway | ** Clean Debris Before Taking Measurements **
1.) Fishway Debris:

a) Grizzly Rack “A Sorting Facility JL Punch Plate“ Hopper Block Screen ZO 

2.) Fish Lift Operating Mode: Lift Count
a) AutomaticManual Frequency: ZO (mins) V-gate ©. Seasonal: 0!

b) When unmanned,Sorting Facility Gates are: Open (Closed) Daily:
3.) Upper Flume:

a) Weir: lOl. 2 (f) ioe _©-% (  COPer? Closed

Ve

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

b) Flume Velocity: = 42 co&= fps
Flow (Weir + Pipe) Flume Velocity

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

 

a) Hopper Flow: 4 3 12 (in) 43 ) = 143 cfs = fps
Bulkhead Panels; (rows) Gate 3 Backwater EL; Hopper Flow HopperVelocity

Target: 1.0 —1.5 fps

b) Floor Diffuser:_| | QO 24 im 9 wD O= GY cfs cfs
Bulkhead Panels, (rows) Gate 4 Backwater El., Floor Diffuser Total Flow

Target: 190 — 210 cfs
5.) LowerFlume:

a) Entrance Drop: 74.9 (&) 62.9 (ft) = \ (ft) 6.0 | fps
Flap Gate Staff Gauge (S,) Entrance Drop Entrance Velocity

Target: 4-6fos

Does flow meet targets? Yes / @o
Downstream Fishway Open? (@? N Comments and Adjustments:
1.) Flow adequate: Vv
2.) Entrances not blocked by debris:_Vv

II

—nnnctnttin,

3.) Eel Chimneyopen:

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

Riv: L

 

 

Please provide completedinspection 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 shorewardside (surveyedat 106.67 = 106.7).

1067-6 8= T29_
Be L We

2.) Subtract W,(calculated above) from the Staff Gage just upstream ofthe weir (Sw) to find Depth at Weir (H).
 lo.a - 772.9 = 1.3

Sw W, H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart1: 2 4 cfs
Trash Pipe:
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + 13 cfs

b) Upper Flume Velocity: = 4) cfs 

1.) Using the sum ofthe pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Roundto the nearest tenth.Is velocity between 1.0 ~ 1.5fps? Yes LNo* Fix it = Lo.bes

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. Roundto the nearestfoot.

93 -~ $2.9 =_loy 9 - $2.9 = 1S]
Backwater El, Su Head of Water; , Backwater El, Su Head of Water,

 

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

Go. 3 = 7 \ + \ +4 .0 =_&
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 Chart5.

_ 132 = 44
HopperFlow Floor Diffuser

 

4.) Using the HopperFlow (calculated above) and LowerFlumeStaff Gauge (S,), look up the HopperVelocity
from Chart6:

Is the velocity between 1.0 ~ 1.5fps? Yes No Fixith = fps
Hopper Velocity

5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Yes (Np =Fixith = 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 S, for the Entrance Depth. Roundto the nearest tenth.

82.9 - Sh% = 1 2.9 ~ 79.9 = 3.0
Si Tailwater El. Entrance Drop Si 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 — 6.0fps? Les%No = Adjust Flap Gate! =
Entrance Velocity

Page | 2

Version 2.8 Apr 30, 2018
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Date: SIF) 2.2__|Observer: jv SL Weather: /, 947 10.4

Water Temp: 13> jue flow:
 

 
 

 

  
 Test condition = ae/ 

 
Start time OFe End Time
Entrance Flow (7s | Hopper bulkhead
Hopper Flow 

 
&7 ape ElevationHopperVelocity \ Rowsof holes

Floordiffusera
Qo! bulkheadDiffuser Flow 

 
  

  

  

    
  

 Entrance Velocity Ce Elevation

Depth over Flap gate |° & Z./ |___Rows of holes
Drop Ld Lift Frequency
Tailwater Elevation | we Lift cycle time
LowerFlume
Elevation _| Ks V-gate Width
Entrance Gate

Setting TE. 4 

 

 
 

 

 

  

 

 

 

 

Observation TimeStart:_// 0 5 Time Stop: (4)
, Fish Observation (*dominate behavior)
|Camera |Species | p Swimming

Camera Locations|visibility observed Direction —|_ Location Behavior
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Milford Daily Fishway Inspection Form

Date: g [{wIES Time: 1308 Inspector: MS Hinged Gate Spill: Yes KNo!
Head Pond Elevation: /Ol. 27 River Flow (cfs): (17% ObermeyerSpill: es / No
Tailwater Elevation: bl. gy Water Temp °C: 13% [ Log Sluice Spill: Ges / No

TurbinesOn: K. XK y y ¥y | Upstream Eelway: Yes / (No!(7 or X) 1 2 3 4 5 6 , &
Denil Running:—-_Yes /

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

a) Grizzly Rack uC Sorting Facility <-Punch Plate “~~ Hopper Block Screen
2.) Fish Lift Operating Mode: _ Lift Count

a) Automatic /Manual Frequency: iS (mins) V-gate_ /g © Seasonal:
b) When unmanned, Sorting Facility Gates are: Open / Closed i. Daily:

3.) Upper Flume:
a) Weir: (O12 (ft) (il. (ft) by. r (ft) Open / Closed

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

b) Flume Velocity: = cfs = [|fps
low (Weir + Pipe) Flume Velocity

Target: 1,0— 1,5fos

 

4.) Aux. Water System:
 

 

a) Hopper Flow: KR Q 13 (in) IG @ = cfs = fps
. Bulkhead Panels; (rows) Gate 3 Backwater EL; Hopper Flow Hopper Velocity

Target: 1.0 —1.5fps
5, ® ; “b) Floor Diffuser: O GQ & os (in) G § @ = ofs cfs

Bulkhead Panels, (rows) Gate 4 Backwater EL, Floor Diffuser Total Flow
Target: 190 ~210 efs

5.) Lower Flume: g2 [a) Entrance Drop: | , | (ft) (ft) = (ft) = fps
Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity

: Target: 4—6fps

 

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: SC [Se
Rishway Mortalities:
(Count, Species, Location, Disposition)
Shad:

Riv:

Sopp
78! wed aes IG

Fo tS! bread 4 hale ~ 414!
  

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 ofthe rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

cj

007 - Ge©= 19.9
. LB, W,

 

2.) Subtract W,(caleulated above) from the Staff Gage just upstream ofthe weir (Sw) to find Depth at Weir ).
JO} — 94.9 24-9

WeSw H

3.) Using H (caleulated above), look up Upper Flume Weir Flow from Chart1: . A Z, cfs
Trash Pipe:
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart2: + /3 of

b) Upper Flume Velocity: = ¢ cfs
- 1.) Usingthe sum ofthe pipe and weir flows, and the Pipe Staff Gauge (Sp), look up theUpper Flume Velocity

from Chart 3: Round to the nearest tenth.Is velocity between 1.0—1.5fps? Yes/No = Fix it = OFtes
4.) Auxiliary Water Supply: Flume Velocity

a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume StaffGauge (S;) for both. Round to the nearestfoot.

G0. &3 - 13 WS _ €% a IS
Backwater El, Sy Head of Water, , Backwater El, Sp Head of Water,

    

2.) Find the numberof Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads.
9 + 2=F Oo +4 2 4.2 =

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

  

3.) Using the Head ofWater, and Sections ofHoles (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart5.

an _ 88
Hopper Flow Floor Diffuser

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge(8,), look up the Hopper Velocity
from Chart 6: . rerIs the velocity between 1.0—I.5fos? Yes/No=Fixith = |2|fps

HopperVelocity
 
 
 
  

 

5.) Lower Flume: Is the Total Flow between 190-230 cfs? Yes/No=Fixith =
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 S; for the Entrance Depth. Roundto the nearest tenth.

G3 - Ug = bb Ry 24.9 = 3
Sp. 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 Chart7.

[Se|
Entrance Velocity

Is the velocity between 4.0—6.0fos? Yes/No =Adjust Flap Gatel =   

Page | 2

Version 2.8 Apr 30, 2018 ,
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Date: 5 //7/ 4 $ Observer: A (—_| Weather:
Water Temp: /3.| River flow:

Test condition = asH aSy
Start time [Sy|End Time

 
  

  
 

 

  

    
 

   

 

  
 

 
  

  

 

  
 
    

    
  

  

 
  

     

Entrance Flow | Hf Hopperbulkhead
HopperFlow 37 wo ElevationHopperVelocity U.G Rowsof holes

“ye Floor diffuser
Diffuser Flow | 137 Saf bulkhead
Entrance Velocity Ss. __ Elevation
Depth overFlap gate 3.0 Rowsof holes
Drop [-ox¥ Lift Frequency
Tailwater Elevation |71 £3 Lift cycle time
Lower Flume

Elevation B24 V-gate Width
Entrance Gate

Setting 74. 9

Observation Time Start:___ Time Stop:

Camera Species Swimming
Camera Locations Visibility observed Behavior
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Milford Daily Fishway Inspection Form

Date: _§ [17 23 Time: _/ $ Hf Inspector: /{ Hinged Gate Spill: Yes (Ne
Head Pond Elevation: /0(. 279 River Flow (cfs): C475, Obermeyer Spill: Les / No
Tailwater Elevation: & /. 52+ Water Temp °C: /3+ { Log Sluice Spill: (es / No
TurbinesOn: 4 _¥ v So a “ Upstream Eelway: Yes / xe

(¥ or X) 1 2 3 4 5 6 ,
Denil Running: Yes / (wd

Upstream Fishway ** Clean Debris Before Taking Measurements **

1.) Fishway Debris: a“ , - aa) Grizzly Rack &_ Sorting Facility KM Punch Plate «Hopper Block Screen
2.) Fish Lift Operating Mode: _ , Lift Count

a) Automatic /Manual Frequency: CS (mins) V-gate 4.0 ’ Seasonal:

b) When unmanned, Sorting Facility Gates are: Open / Closed 7 Daily:
3.) Upper Flume:

a) Weir: Ly) [3 (ft) {Olb (ft) (ys ae Open / Closed
Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L.) Trash Pipe

b) Flume Velocity: = Ufo cfs = fps
Flow (Weir + Pipe) Flume Velocity

 

Target: 1,0—~-1,5fos
4.) Aux. Water System:a) Hopper Flow: l Qa 18:5tay = $7 cfs = [26Js

Bulkhead Panels; (rows) Gate 3 Backwater El. Hopper Flow Hopper Velocity
Target: 1.0~1.5fps

o- %4 (in) TXSe = (3 / cfs cfs

 

b) Floor Diffuser:~    

 
 
 

Bulkhead Panels, (rows) Gate 4 Backwater El, ~ Floor Diffuser Total Flow
Target: 190~210 ef

5.) Lower Flume: . —
a) Entrance Drop: 14.9 (8) Sa. 1 «@ = (9 @ = So fps

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

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

2.) Entrances not blocked by debris: 2%AL /165% ED
3.) Eel Chimney open:

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

 

Shad: ED #
Riv: | lav 9S

‘ i | ;
' (oD pales: )2 hughes 1 ¢

‘

  

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).

106.7 - Oe = 909
’ Be L We

2,) Subtract W,(calculated above) from the Staff Gage just upstream of the weir (Sy) to find Depth at Weir ().
[ile 2 999 = 1.3

Sw We H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart1: é j cfs
 Trash Pipe: LZ

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

b) Upper Flume Velocity: = Y A ofs
- 1.) Using the sum ofthe 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-—1.5fps? Yes/No = Fix it = OFSlegs
4.) Auxiliary Water Supply: Flume Velocity

a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower FlumeStaffGauge (S;) for both. Roundto the nearest‘foot.

WS 9 = GO O15 Gag = 15
BackwaterEl; St Head of Water; , Backwater El, St: Head of Water,

2.) Find the number of Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads.
} 4 | =) P+ KH + _=

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 Chart5.

-21 (422) - 194(7%)Hopper Flow FloorDiffuser

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

 

 
  

from Chart 6: . na
Is the velocity between 1.0— 1.5fps? Yes/No=Fixitlh = fps

HopperVelocity

5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Yes/No=Fixitlh = 71| 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 Sfor the Entrance Depth. Roundto the nearest tenth.

$49- gpa = Lox G29~795 = Sh
S, .  TailwaterEl. 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—6.0fos? Yes /No =Adjust Flap Gatel = |_>*?__|
Entrance Velocity

Page | 2
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Milford Daily Fishway Inspection Form

 

Date: S-!%-23 Time: 0 / ‘SO Inspector: M S Hinged Gate Spill: Yes / No.)
Head Pond Elevation: /0/. 27 River Flow (cfs): $2 ¥/ ObermeyerSpill: Yes / So
Tailwater Elevation: 31. 3% Water Temp °C: /& 7 Log Sluice Spill: Yes / N0
Turbines On: A/ af wd " ‘Y “f Upstream Eelway: Yes / No)

(Y or X) 1 2 3 4 5 6

Denil Running: Yes / No
Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris:

a) Grizzly Rack ~—__Sorting Facility ~~ PunchPlate Hopper Block Screen

2.) Fish Lift Operating Mode: Lift Count
a) Automatic /Manual Frequency: _| 5 (mins) V-gate | fo 0 Seasonal:

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

3.) Upper Flume:
a) Weir: [D LL ay / at, a (f) (4 (ft) Open / Closed

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

b) Flume Velocity: - ul cfs = [9-7 |r.
Flow (Weir + Pipe) Flume Velocity

Target: 1.0- 1.5fps

fps
4.) Aux. Water System: 5.a) Hopper Flow: 4S Y |o— (in) t 5 (i) = / 52 cfs I

 

Bulkhead Panels; (rows) Gate 3 Backwater El.3 Hopper Flow Hopper Velocity

us Target: 1.0—1.5fps
: , geeb) Floor Diffuser: | | l lb (in) 4 (ft) = LE cfs cfs

Bulkhead Panels, (rows) Gate 4 Backwater El., Floor Diffuser Total Flow
Target: 190-210 cfs

5.) Lower Flume: m ‘a) Entrance Drop: + (ft) G4.) (ft) = 2 ‘ 6 (ft) = Lit Jes
Flap Gate Staff Gauge (S;,) Entrance Drop Entrance Velocity

Target: 4-6fps

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

 

2.) Entrances not blocked by debris:

163.) Eel Chimneyopen:

y a’Fishway Mortalities: a 4
|(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 benchmarkis the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7).

106.7 - W& = FGF
Be L W,

2.) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
Lie. GqI = (3

WeSw H

 

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart1: 2 @ cfs
Trash Pipe: po
1.) Using the Pipe Staff Gauge(Sp), look up Pipe Flow from Chart2: + ~ cfs

b) Upper Flume Velocity: = 4 / cfs
1.) Using the sum of the pipe and weirflows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Roundto the nearest tenth. .

Is velocity between 1.0 —1.5fos? Yes/No = Fix it =pet!

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. Roundto the nearestfoot.

9% _ a7 = [0.3 GF BAF [6.3

 

 

  

   

Backwater El, St 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.
2 GF _ / poo4 + O = Oo

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 Chart5.

“3 4 tb we BR= 126 45l - 15 65%
. Me

Hopper Flow Floor Diffuser ee

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

 
from Chart6:

Is the velocity between 1.0 —1.5fos? Yes/No=Fixith =| (© _|fps
HopperVelocity

5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Yes/No=Fixith = cfs
a) Entrance Drop and Depth: Total Flow

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

  
Sy x - _% ehh et “ ve oH os KeMe (i ¥ Loe = i, Fag es _— Df. 7 = we §

S. 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.

Entrance Velocity

  Is the velocity between 4.0— 6.0fps? Yes /No = Adjust Flap Gate! =

Page | 2
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Date: S/p¢ [ad_|Observer: ars Weather:
Water Temp: |_ 2cf | River flow:

Test condition = om Ht los FD
Start time | ia End Time

| Entrance Flow L¢ +8 Hopper bulkhead
HopperFlow 1132 L_ Elevation| & 2%
|HopperVelocity|Qe i Rowsof holes 7

“ Floor diffuserDiffuser Flow Ee YS| op io bulkhead P|
Entrance Velocity Cf _® Elevation Y 7?
DepthoverFlap gate a. | Rowsof holes S
Drop | 7, @@ | Lift Frequency re
Tailwater Elevation | E125 | Lift cycle time |
Lower Flume a CO)

| Elevation _| oe V-gate Width (p v |
Entrance Gate

Setting [79 «9

Observation Time Start: 29 & S__ TimeStop: (O( 5 L
Fish Observation (*dominate behavior)

|Camera | Species yo Swimming
Camera Locations|Visibility|observed Direction |. Location Behavior
El- w# Rr) ue de? | Fo

422-‘in (hry ) Al ATS it M4|Re LE, Q
Dicey(Re) Mt Aisaaw|WS, OS _[M Foe
piffas C@e) mt At Atmew Ws 05 Mm Fie |
vomitus(RO) | ”) AS amRw|AIDS M $.2
VOUTE DS - (2) é ATS us” DS ” 3,0

ATS |

     
Comments: Gy

OG Hy - A Shed Preset OK CFE camuas .

OD No Salynon av Saad Seen tA ita bbpcty arvpend Buy
fonder! hiner @ 8%)0957 - shad (2) millny onmeQ DIE cameeey & | salrcen

090\- PIS are d opp % Copy

© Vy Low Kl Prtgeal Hes orn
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Camera Visibitity DescriptorDate: 5 [18 [3-3 Observer: MAS Weather: Clear |Por~~S«Y~Ssé«éi]
. , | Ri . 2K Medum TMWater Temp (207 _|River flow / | :

| Test condition= You/2oFNFahObservations [Descriptor
: = : Dyection

Start time O2Z€E End Time esteem U
Entrance Flow ISG Hopper bulkhead D

Hopper Flow (sv Elevation+ Ty
HopperVelocity Qa { Rowsof holes L

; oo|Boor diffuser ep
Diffuser Flow Y yp bulkhead Swimming Behavior
Entrance Velocity SU wr Elevation S
Depth overFlap gate 3.7 Rowsof holes 5
Drop (ef & Lift Frequency is c
Tailwater Elevation C13 Lift cycle time other
Lower Flume L\Speciesobserved—__[Descriptor
Elevation F2 .F||v-gate Width G.0 ae4

Entrance Gate ATS
Setting 75 & SIP

Stipedbass SB

Observation Time Start:#7 “0 Time Stop: ! 117 .] a Fish Observation (*dominate behavior)
Camera Species Swimming

Camera Locations|Visibility observed Direction Location Behavior

Elout (2 o AryRw |US Re fo
Seon (Rey|M ATS2 [US _[ Ry FO

. . “+ _ oDiff us (er mt py [US AS MmPR S,¢
Mit do k a us - :Det dsc Bry “A ATS vw|US tds m7 Be 1S,¢
JorUS Ce)|mM latte|ust,ase ent Sit

Mo #. S + ~oak DS GREY] ME lars ew [as be [eS
      

Comments:
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2 of +4

Milford Daily Fishway Inspection Form

Date: 5 [1 (23 Time: (099 Inspector: MS Hinged Gate Spill: Yes / Xo)

 
Head Pond Elevation: /U/-27? River Flow (cfs):"I Obermeyer Spill: Yes /{/NoeTailwater Elevation:_3(-% v Water Temp °C: | 2. > Log Sluice Spill:

TurbinesOn: KK 3 A A Upstream Eelway:(7 or X) 1 2 3 4 6 ,

Denil Running:

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

a) Grizzly Rack ‘~~Sorting Facility=~~" Punch Plate=~“Hopper Block Screen

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

3.) Upper Flume: .
a) Weir: [ Of f (ft) ly[ J (ft) Gy ¢ ¢ (ft) Open / Closed

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

b) Flume Velocity: = G7? cfs = fps
Flow (Weir + Pipe) Flume Velocity

Target: 1.0—1.5fos

4.) Aux. Water System: _ 4a) Hopper Flow: 4 4 Al a 1 (@) = (SSty = [2:2 ];.

 

 

  

  

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

b) Floor Diffuser: | [ od [o_ (in) Me @ = uy / cfs / Fe dicts
Bulkhead Panels, (rows) Backwater El., Floor Diffuser Total Flow

Target: 190 -210 cfs
5.) Lower Flume: . 4 ’ , or |

a) Entrance Drop: ay t (ft) &,a 2 (& = / A 2 (fi) 2A fps
Flap Gate Staff Gane (S;) Entrance Drop Entrance Velocity

. Target: 4-6fps

il 

Does flow meet tar ets? 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: x6 H / ZO iA)(Count, Species, Location, Disposition) .
Shad:

Riv:

 

. + * « * 2 * *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).

406.7 - eS = 999
' Be L W.

2.) Subtract W,(caloulated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
: (of.3 796. q_ = /. ¢

Sw We H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: D2 offs 

Trash Pipe:1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: +! Ss cfs
b) Upper Flume Velocity: = Y 7 cfs

- 1.) Using the sum ofthe 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—1.5fps? Yes/No = Fix it = VISes

4.) Auxiliary Water Supply: FlumeVelocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume StaffGauge (Sz) for both. Roundto the nearestfoot.

Yo - $16 = [nC to - $af-13.5BackwaterEl, Sz Head of Water; ‘ Backwater El, Sy Head of Water,

2.) Find the number of Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads.
o> +4 YU = 7 O + ¢ +f = &

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

 

   

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

- 166° - Yl
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: . 9 aIs the velocity between 1.0 — 1.5fos? Yes/No=Fixitl = p2.&| fps
HopperVelocity

5.) Lower Flume: Is the Total Flow between 190 —230 efs? Yes/No=Fixitlh = iL T o- | 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 S;, for the Entrance Depth. Roundto the nearest tenth.

Tailwater El. Entrance Drop Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated above), look up Entrance Velocity from Chart7.
 

Is the velocity between 4.0— 6.0fps? Yes/No =Adjust Flap Gate! = |4=dt
Entrance Velocity

Page | 2
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Date: ¢ lhe [7% Observer: I AUS Weather: ¢ /#@:..L~ Peene
|Water Temp: /é oT] [ |River flow: eee u
Testcondition= $$0/g~OFishObservations [Descriptor
Start time L1AYO|| End Time 5
Entrance Flow [Pod Hopperbulkhead Downstream D
HopperFlow {OO | Elevation rmHopperVelocity iy ss | Rowsof holes letSid L

~ : M7 or | Floordiffuser 7iffuser Flow | ci av bulkhead Swimming BehaviorEntrance Velocity Ses \ [ Elevation es
Depth overFlap gate 3 .? | cl ( Rowsof holesja——— -Drop f 4 cy Lift Frequency C
Tailwater Elevation I 3K Lift cycle time a
Lower Flume oaISpedesobsened[GurElevation [ G 2.6 V-gate Width | RV
Entrance Gate | weSetting FBS [Seatamprey [a

Suipedbass|SB
Observation Time Start:_/ ? YO Time Stop: (3 [S—

, | Fish Observation (*dominate behavior)
Camera_|Species oT Swimming

Camera Locations Visibility observed Direction Location Behavior
El tn LL) P Z/ Poy VES, va a

ZA ~Ovk (pey |S [eee Poor v5. A :
gulf us ee) | m- Liv Pose vis — - |
Dui ds ped P Buy lus Lion vee. | ie |
Loasc fei|e Bidims [ast te [slew st-e [Ser
Vgake 4c FR | [eid LAS fas iso 
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Y) Sana} 4 oy yas
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Milford Daily Fishway Inspection Form

Date: HM:& [ 7 STime: / 420 Inspector: —_/ LS Hinged Gate Spill: Yes / Xo)

 

Head Pond Elevation: fol. a) River Flow (cfs): SAE! Obermeyer Spill: Yes //No
Tailwater Elevation: BLS2 Water Temp °C: (2.5 Log Sluice Spill: Yes /Ko

Turbines On: NM ww YL J v Upstream Eelway: Yes /oeve ° Denil Running: _-Yes i
Upstream Fishway ** Clean Debris Before Taking Measurements **
1.) Fishway Debris:

a) Grizzly Rack a___ Sorting FacilityBunch Plate \..-Hopper Block Screen
2.) Fish Lift Operating Mode: Lift Count

a) Automatic /Manual Frequency: t (mins) V-gate G (6.0 Seasonal:
b) When unmanned,Sorting Facility Gates are: Open / Closed 7 Daily:

3.) Upper Flume: :a) Weir: (06.4 @ lol. 5 (ft) ly $ (ft) Open / Closed
Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe

b) Flume Velocity: = U cfs = fps
Flow (Weir + Pipe) Flume Velocity

Target: 1,0—1.5fos
4.) Aux. W: S : ;MSiopetion > (0 gy 49S = (09 oe = [LST

Bulkhead Panels; (rows) Gate 3 Backwater El.; Hopper Flow Hopper Velocity

 

larget: 1.0—1.5fos

b) Floor Diffuser: | o o (S (in) G.So» = (6 LX of efs 

  

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

5.) Lower Flume: aan |a) Entrance Drop: Kw (fi) K A.$ (ft) . = ] t ic (i) = | 5. . Sc fps
Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity

Target: 4—6fps

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

 

2.) Entrances not blocked by debris: L. fy 4 Sek WD AS pane abdew
3.) Eel Chimney open: He ole

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: ne
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).

06.7 - 6: 0 = 79-4
' Be L We

2.) Subtract W, (calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
Ml3 — 99.9 = [ 4 /

Sw W. H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: DQ cfs
Trash Pipe:
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2. + / )__ cfs

b) Upper Flume Velocity: = Gy g cfs
- 1.) Using the sum ofthe pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Roundto the nearesttenth.Is velocity between 1.0—1.5fps? Yes/No = Fixit = Za
4.) Auxiliary Water Supply: Flume Velocity

a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume StaffGauge (St) for both. Roundto the nearestfoot.

15.5 fA- Ul | 160C- £2. = 13
ad of Water,Backwater El, Sz Head of Water, Backwater El, Sy

 

2.) Find the numberof Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads.

—0- +=_S neBulkhead Panels, 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.

-/O0 = {6 7-
opper Flow 7 FloorDiffuser

4.) Using the Hopper Flow (calculated above) and Lower FlumeStaff Gauge (Sz), look up the Hopper Velocity

 
  

from Chart 6:

Is the velocity between 1.0—1.5fos? Yes/No=Fixith =

5.) Lower Flume: Is the Total Flow between 190 —230 ofs? Yes/No=Fixitlh =| CO“
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 S;, for the Entrance Depth. Roundto the nearest tenth.

ga.€ . O3Y = [a[% CS768-92
Tailwater El. Entrance Drop Sr Flap Gate El. Entrance Depth

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

g 7 "4&

Entrance Velocity
  Is the velocity between 4.0 —- 6.0fps? Yes/No =Adjust Flap Gate! =

Page | 2
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ST Comesa Visibility Descriptor

|Date: s [24/ 2-3|Observer: _| MS|Weather: COLK J P; — i ; MWater Temp: LS Gg Riverflow: GIO Y
Test condition = oer BO u /22 FDIFishObservations [Descriptor
Start time dl A36 End Time oo
Entrance Flow (2s | Hopperbulkhead Downstream D

“Ty A LocationHopper Flow (AP Elevation Ff 7 RitSSR
HopperVelocity | f- SX Rowsof holes |_ L

| Floor diffuser x
|Diffuser Flow 30 ca AO|bulkhead Swine beter

: ae jslowCSEntrance Velocity) =| 5 «3 poe Elevation po :
Depth overFlap gate 3,3 _| Rowsof holes 13 0
Drop ! Lift Frequency (San C
|Tailwater Elevation|52 42 Lift cycle time LEGe | si

Lower Flume - ,ISpeciesobserved [Descriptor
Elevation |3% ¢ V-gate Width lo o ashadEntrance Gate ATS
Setting LSA? | sip

$8

Observation Time start:O7 { & TimeStop: (22° LL _
, an Fish Observation (*dominate behavior)

ne —...,|Camera Species Swimming
Camera Locations. | Visibility observed Direction ocation Behavior
Et et Mt ATRhisBe) \f L- oO

B2bn ™M ATSAbe, Riv At CE 0.
| ut nW RCS, Av Ger Ec |

0: ft ds a~ Rr 2} mM ec Le
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Milford Daily Fishway Inspection Form

Date: 2, 24 /23 Time: pil S . Inspector: Of:= Hinged Gate Spill: Yes / NO?

 
  

Head Pond Elevation: /@¢ Be River Flow (cfs): Fy 77°C Obermeyer Spill: ¢Lesy/ No
Tailwater Elevation: 9.42 Water Temp °C:G g c Log Sluice Spill: ¢Yes
Turbines On: Vv v4 Some Upstream Eelway: Yes /Noe

“en ° ‘ ° Denil Running: Yes KNow
Upstream Fishway —— ** Clean Debris Before Taking Measurements **
1.) Fishway Debris: / :

a) Grizzly Rack «~~ Sorting Facility 4 Punch Plate *” Hopper Block Screen L-

2.) Fish Lift ing Mode: Lift Count vos pma) GomayrManual Frequency: 30 (mins) V-gate 6.0 Seasonal: _/#**f2
C

b) When unmanned, Sorting Facility Gates are: Open (Closed Daily: /O
3.) Upper Flume: a

a) Weir: (01-0 [0/.0 “LE AD i Closed
Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) | sh Pipe

b) Flume Velocity: = 4 ofs=
Flow (Weir + Pipe) Flume Velocity

Target: 1.0—1.5fps

4.) Aux. Water System: aw mp f Cc yda) Hopper Flow: 3 uf i 4 (in) To fi) = / ¢ 3 cfs = LK|fps
Bulkhead Panels; (rows) Gate 3 Backwater El, Hopper Flow Hopper Velocity

Target:1:0—1.5fps
ut “

b) Floor Diffuser: @ / 0.5 b (in) q7)' (i) = Do cfs 173|
Bulkhead Panels, (tows) Gite 4 Backwater El., Floor Diffser Total Flow

Target: 190-210 efs

 

 

fps

  

 
 

 

  

 5.) Lower Flume: «) Bl. | Q) a ~0O G7 . _ |a) Entrance Drop: c (ft) aie (ft) =e () = Loe at fps
Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity

we Target: 4-6fpsyoy og
Bh u

Does flow meet targets? Yes / No

we Comments and Adjustments:
7 DN FRER Pe 1D Fflees BO69/20
Aw”

   Downstream Fishway Open?

1.) Flow adequate:
  

2.) Entrances not blocked by debris:

3.) Eel Chimney open:

Fishway Mortalities: :

ShakaLocation, Disposition) . 6Q, ZO €°
Riv: IL

xesup

 

 

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 benchmarkis the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 ~ 106.7).

106.7. 7e = FRE
B, L We

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

JOO - 99-G = _f&
Sw W. H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart1: 26 cfs

 Trash Pipe: JO
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart2: + cfs

b) Upper Flume Velocity: = YG cfs 

1.) Using the sumofthe pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume© Velocity
from Chart 3: Roundto the nearest tenth.

Is velocity between 1.0 — 1.5fps? VY No = Fix it4.) Auxiliary Water Supply: — Veloclty
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (S,) for both. Roundto the nearestfoot.

Ne , B44 - UG 97 - FEF- 26Backwater El, Head of Water; , Backwater El, Su Head of Water,

 

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

ZA + 4F = 7 O + § 4+ O82 8
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 Chart5.

= [FS - £
Hopper Flow Floor Diffuser

4.) Using the HopperFlow (calculated above) and Lower Flume Staff Gauge (Sr), look up the Hopper Velooty

 
from Chart6:

Is the velocity between 1.0 ~— 1.5fps? Yes(Noy Fixith =

5.) LowerFlume: Is the Total Flow between 190 — 230 cfs? Yes YNOE Fixitth =| / 40|
a) Entrance Drop and Depth: ~ Total Flow

1.) Find the difference betweenthe Tailwater Elevation (read from the computer) and S; for the Entrance Drop.
Subtract the Flap Gate Elevation from S, for the Entrance Depth. Roundto the nearesttenth.

He _ 83.43 0.97 GHY - Ot = 3,3
Sy Tailwater El. Entrance Drop Sz 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 — 6.0fps? Yes /No = Adjust Flap Gate! = |= 7d
Entrance Velocity

Page | 2
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Pion

Weather:   
 
 

 Date: S [244 ( a2__| Observer: ws 
  

 

 
 
 

 

Water Temp: 15, 49 River flow:

Test condition = ‘ glee Gp 4 hyp tQ
Start time PIB End Time

Entrance Flow fel Hopper bulkhead 
 
 

  
 

 

 
Elevation

Rowsof holes

Floor diffuser

bulkhead

  Hopper Flow Cres
HopperVelocity Ta

 Diffuser Flow

   

 

  

  

  
  

  
 

 

 
 

  

 

 

  

Entrance Velocity U9 wie Elevation
|Depth over Flap gate 3 3 Rowsof holes

Drop Liye|Lift Frequency
Tailwater Elevation CH2. Lift cycle time
Lower Flume [
Elevation Y 4. / | V-gate Width
Entrance Gate

Setting YO: &

Observation Time Start:|2vd Time Stop: |2 Ze
ti Fish Observation (*dominate behavior)

Camera Species| Swimming
Camera Locations|Visibility observed Direction E> Location Behavior

. — a — ~ EL t just | Fe
& a ne
 

 

 
 
 

     
Comments:
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<4 A pee. |? Kr sled SIN Gi CA tras pio rol oa re re an
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Milford Daily Fishway Inspection Form

Date: S| RYe Time: _/¢ 23 Inspector: #4 5 Hinged Gate Spill: Yes / Ko)
Head Pond Elevation: [0lol.3ssS River Flow (cfs): GIT1°.[lO Obermeyer Spill: Ves)/ No
Tailwater Elevation: i mS Water Temp °C: ).5: q Log Sluice Spill: Yees) / No
Turbines On: Me yy L aa a AE . Upstream Eelway: Yes xt)

(¥ or X) }
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) Automatic /Manual Frequency: \A (mins) V-gate Seasonal:
b) When unmanned, Sorting Facility Gates are: Open / Closed i. Daily:

3.) Upper Flume: . A
a) Weir: lol ‘ | (f8) ({ i : / (ft) 7. a (#) Open / Closed

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

b) Flume Velocity: = 50 cfs = fps
Flow (Weir + Pipe) FlumeVelocity

 

  

Target: 1,0-~-1.5fps
4.) Aux. Water System: 7

a) Hopper Flow: Ge | (in) (fi) = ran cfs = | 2 fps. Bulkhead Panels, (rows) Gate 3 fyter El. Hopper Flow poppet Velocity
Target: 1.0—1.5fps

cfs
 SELEFb) Floor Diffuser: | | SG (in) i (ft) = (1 b|

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

5.) Lower Flume: aie

a) Entrance Drop: Zs OF (ft) ¥d| = [ &  @ = fps
Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity

. Target: 4—6fos

| 

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: Wy pg :(Count, Species, Location, Disposition) . Oo H 10 7 F,2p
Shad: :

Riv:

ne

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).

. 106.7 - 73. = oer’ Be We

2.) Subtract W,(calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (A).
a“ J,Loy. / ~ ff<= i,

Sw We H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chartl:  _<. / cfs

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

b) Upper Flume Velocity: = § 9D cfs
- .) Using the sum ofthe 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 1.0-1.5fps? Yes/No = Fixit = les
4.) Auxiliary Water Supply: Flume Velocity

a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower FlumeStaffGauge(S;) for both. Roundto the nearestfoot.

oe Gu94 LgHel[ee 
 

   

BackwaterEl, S, |  Head'of Water, ‘ Backwater El, Sr Head of Water,
2.) Find the number of Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads.

{ [ | an { my~ | + i = S | + i + / = “ 2
Bulkhead Panels, (Rows) Sections Holes, BulkheadPanels, (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.. , | LA fo/Sy 4 WS

Hopper Flow Floor Diffuser

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

 
from Chart 6: |

Is the velocity between 1.0—1.5fps? Yes/No=Fixith =f]

5.) Lower Flume: Is the Total Flow between 190-230 cfs? Yes/No=Fixitl =|) | |
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 thei Gate Elevation from S;, for the Entrance Depth. Roundto the nearest tenth.ae [-_ fd Ug $4. — FAG - 4bTailwater El. Entrance Drop Sz Flap Gate El. EntranceintranceDepth

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

 Is the velocity between 4.0-6.0fos? Yes/No =Adjust Flap Gatel = | “TY
Entrance Velocity

Page | 2

Version 2.8 Apr 30, 2018
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Date: 6R/23 Observer: Aas Weather:
Water Temp: es J ) 4 Riverflow:
Test condition = (BE M /AO a)
Start time QELS|EndTime
Entrance Flow (3¢ Hopper bulkhead
|Hopper Flow | 4% Elevation

HopperVelocity ard. fe Rowsof holes 7
~ | Floor diffuser

Diffuser Flow ey i cpl . 2 bulkhead
Entrance Velocity | <,/ ’ ao Elevation
Depthover Flap gate 3-6 af Rowsof holes s
Drop O.GA gir: Lift Frequency DFS
Tailwater Elevation a Cs Lift cycle time
Lower Flume [

Elevation | 0.57 | V-gate Width | off-s/3.0
Entrance Gate

Setting 7%. 4

|Observation Time Start: “OD Time Stop: (0 25>
Fish Observation (*dominate behavior)

Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior

t Pos a4 Mw Tp eft de af Ws” f a E _ot 7¢ —|
a M oa? wit eo

Duce WS ” a i+ Leae me FO CC
7 Tak Mn 0

oe AA
 

Comments) .-! 3
SIS pad)

      
3) HOG fe vad see fae ol Dae

bog ~ : ef
EDSCVGide ane

Swe, yA gee

5 i

i + aetka” °

iake 
AN

eh CN feo



 
  



lot 3 

Milford Daily Fishway Inspection Form

Lage Yes wsDate: (4 Time: 7 ; ~ Ss" Inspector: Hinged Gate Spill:

Head Pond Elevation: /27/« 2 e River Flow (cfs): SsYY Obermeyer Spill: Yes 4
Tailwater Elevation: _§/° S& Water Temp °C: a7/ . 3 Log Shuice Spill: Yes / No
TurbinesOn: VU YY YY Y¥ Upstream Eelway: Yes /No

(Y or X) 1 49 /3 4 fs /6 co}

Upstream Fishway
1.) Fishway Debris:

a) Grizzly Rack __\Sorting Facility.

2.) Fish Lift Operating Mode:
a) Automatic /Manual Frequency: I¢

b) When unmanned, Sorting Facility Gates are:

3.) Upper Flume: .
a) Weir: 192.) ey LD) @

Staff Gauge (Sp) StaffGauge(Gauge (Sw)

b) Flume Velocity:

4.) Aux. Water System:

_ Denil Running: Yes / Gv
** Clean Debris Before Taking Measurements **

 

buen~ Punch Plate&—Hopper Block Screen=
Lift-Count

(mins) V-gate G9 Seasonal:

Open / Closed . Daily:

Ld Open/ Closed
Dist. Stop Logs (L) Trash Pipe

= 3 cfs = Lo 4 LDS
Flow (Weir + Pipe) Flume Velocity

Target: 1,0—1.5fos

  

  

  

by gf?a) Hopper Flow: a iK (in) qu (A) =!if 25 ofs = “med £DS
. Bulkhead Panels; (rows) Gate 3 Backwater Ely Hopper Flow Hopper Velocity

Target: 1.0—1.5fps
. yt “ bb) Floor Diffuser: | 0 | L§ (in) j b @ = uy / cfs cfs

Bulkhead Panels, (rows) Gate 4 Backwater El, Floor Diffuser Total Flow
Target: 190-210 ofs

5S.) Lower Flume: ~ — pa) Entrance Drop: 16F (ft) K 9 Ee p ' ey = eed LDS
Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity

Target: 4—65fps
Does flow meet targets? Ves / No 

Y/NDownstream Fishway Open?

1.) Flow adequate:
 

2.) Entrances not blocked by debris:

3.) Eel Chimney open:

Kisbway Mortalities:

(Count, Species, Location, Disposition)Shad:

Riv:

Comments and Adjustments:

270?VED U/e ,

 

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

Page | 1.



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).

1067-22= GS
3B, L a

2.) Subtract W,(calculated above) from the Staff Gage just upstream ofthe weir (Sw) to find Depth at Weir (1).
00.) VEE |, o

HSw We

  

3.) Using H (calculated above), look up Upper Fiume Weir Flow from Chart1: LO of
Trash Pipe:
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Fiow from Chart 2: +cfs

 

b) Upper Flume Velocity: 5 o cfs
- 1.) Using the sum ofthe pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

fiom Chart 3: Round to the nearest tenth. —

Il 

Is velocity between I.0—1.5fps? Yes/No = Fix it = 4
4.) Auxiliary Water Supply: . Flume Velocity

a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume StaffGauge (Sz) for both. Roundto the nearestfoot.

GY. SadK em IS Go Ba!2.5
Backwater El, St Head of Water; ‘ Backwater El, Sy Head ofWater,

  

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

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

3.) Using the Head of Water, and Sections ofHoles (calculated above), look up the Hopper 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 (Sz), look up the Hopper Velocity

 
 
 
  

from Chart 6: ~~Is the velocity between 1.0—1.5fos? Yes/No=Fixitlh =|2.2| fps
HopperVelocity

5.) Lower Flume: Is the Total Flow between 190-230 cfs? Yes/No=Fixith = £6 , _jofs
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 S;, for the Entrance Depth. Roundto the nearest tenth.

CE OSG O99 CAS 769 2 34
S, .  TailwaterEl Entrance Drop Sr 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 4.0-6.0fos? Yes/No =Adjust Flap Gate! =
Entrance Velocity

Page | 2
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Date: Of2/22 Observer:|2u/|Weather:
Water Temp: eee ||Riverflow:
Test condition = A Sh, (t 7S fo ap
Start time pices | End Time
|Entrance Flow leo | Hopper bulkhead

HopperFlow Yb | Elevation
HopperVelocity | OF Rowsof holes |

Floor diffuser

 
ae ; ye!
 
 

 
  

  

 
 

 
 

 
 

 
 

  
  

  Diffuser Flow oh bulkheadEntrance Velocity Se ni [ Elevation
Depth over Flap gate - Z-& Rowsof holes | Lo
Drop | O.00% Lift Frequency | CO ate
Tailwater Elevation &\ Zo | Lift cycle time
Lower Flume

Elevation 7 es o 7 V-gate Width ; t-I/6.0
Entrance Gate

Setting 7 % 9 

 

 
 
Observation TimeStart:/2 25 Time Stop: (30 a

Fish Observation (*dominate behavior)
J

 

 
 
 
 
 
 

 

 

 

Camera Species | Swimming
Camera Locations Visibility observed Direction _|__Location Behavior| TAA SF Re ar
€2 I M tf | AS iD” | AL 7" |  

\ RB _Cgoric

 

 

 

 

      
  Comments:

Cotteall SL Som AS freely ader hy cwell neice os hon last tests mq (Mornealt Ast lesa heptty Of
“VEATEC decreased +p bo @ 47 ef SAscrecA less Vo,

@ ATS & Ams bo ag ds of ugate @ (2MB/ug
3 Ait £23k FLally Me Mucterf 45 cutter heppw AL Ma Few &

Mall cramd Vechwen DEE 4 ugate Capners )
are Ke dh leew happor as velcoeWeepveibed en tes (ess RIV, feshed, ho Sela,

VGate se beck ko Go @ 130m
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Milford Daily Fishway Inspection Form

Date: G 2L23_ Time: 22S" tnspector: M5 Hinged Gate Spill: Yes / No

 

 

‘ . . ae meHead Pond Elevation: {0 4: 2G River Flow (cfs): > | ov | Obermeyer Spill: Yes / No
ea - “y aa . .Tailwater Elevation: Ci ie Water Temp °C: “2 '. 4 Log Sluice Spill: Yes / No

Turbines On: AV _ y ~ 4 Y Upstream Eelway: Yes / No
(¥ or X) 1 z 3 4 4 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) Automatic /Manual Frequency: j 0d (mins) V-gate ), OD Seasonal:
b) When unmanned, Sorting Facility Gates are: Open / Closed / Daily:

3.) Upper Flume: |
a) Weir: {)) ] (ft) /g0 : | (ft) 7. oH (&) Open / Closed

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

b) Flume Velocity: = $2? of = fps
Flow (Weir + Pipe) Flume Velocity

Target: 1,0—1.5fos
4.) Aux. Water System:

a) Hopper Flow: | ( b i 7) @® = [W&_ cfs = fps
. Bulkhead Panels, (rows) Gate 3 Backwater El, Hopper Flow Hopper Velocity

Target: 1.0—1.5fps

b) Floor Diffuser: @& O- O. 3S (in) 78 (@ = LS4 ofs [5-0 cfs
Bulkhead Panels, (rows) Gate 4 Backwater EL, ” Floor Diffuser

&ny
  

      

S|B ao=

ee190-210 ofs5.) Lower Flume:

a) Entrance Drop: ‘)} g. | (8) Y eS (a) = 0-0S (8) fpsFlap Gate Staff Gauge (S;) ~ Entrance Drop Entranceoof
: Target: 4—6fps

er 

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: .
FKishway Mortalities: A s% qr - 756 Fl)
(Count, Species, Location, Disposition) .
Shad:

Riv:

 

 
 

Please provide completed inspection formsto the Licensing and Compliance Group every Monday morning.
Page | 1

Version 2,88Apr330, 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).

—yoe7 — 1K = IDS
‘ LB, We

 

2.) Subtract W,(calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (A).
[00.9 44-5 = lf

Sw W. H

 

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart1: 3 off
Trash Pipe: g
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + cfs

b) Upper Flume Velocity: = 40) efs 

- 1.) Using the sum ofthe pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Roundto the nearest tenth.Is velocity between 1.0—1.5fps? Yes/No = Fix it = PLObps

4.) Auxiliary Water Supply: Flume Velocity
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower FlumeStaffGauge (S,) for both. Roundto the nearestfoot.
G7) _ ase 14-5 S& -_fary- |S”
Backwater El, Sz Head of Water, ‘ Backwater El, Sp Head of Water,

  

2.) Find the number of Sections ofHoles open by summingthe rows from each panel. Repeat for both bulkheads.
|o+ f= 2 2 +9 + % =_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.

“fo Gy EL)
HopperFlow _. Floor Diffuser _

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

 
 
 

 

 

from Chart6: “

Is the velocity between 1.0-J.5fos? Yes/No=Fixith =| —- (7
Hopper Velocity

5.) Lower Flume: Is the Total Flow between 190 —230 cfs? Yes/No=Fixitl = ofs
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 S;, for the Entrance Depth. Round to the nearest tenth.

GAS. C/.4e= 0.64 Ga-S 1.9 = d+
Sp. Taiiwater El. Entrance Drop Sz Flap Gate El. Entrance Depth

2.) Using the Total Flow and Entrance Depth (both calculated above), look up Entrance Velocity from Chart7.
 Is the velocity between 4.0—6.0fos? Yes /No =Adjust Flap Gate! = |v
Entrance Velocity

Page | 2

Version 2.8 Apr 30, 2018
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rk tt

Date: (y/|Observer: [Hs Weather:- Sete res
Water Temp: Riverflow:  s¢s! 

Test condition =  
  

   
 

WI t1 QIA D

 

   

  

  

 
 

   

  

  

 
 

 
 

 

 Start time End Time

Entrance Flow Hopper bulkhead
Hopper Flow Elevation

HopperVelocity del Rows of holes ||
Ay gh Floor diffuser

Diffuser Flow | he bulkheadEntrance Velocity 4.4 (22S Elevation
| Depth overFlap gate 2.8 | Rowsof holes

Drop [1% Lift Frequency oO wtcdn
Tailwater Elevation Bl. BR Lift cycle time
Lower Flume ar
Elevation 62|V-gate Width
Entrance Gate

Setting VAR

 
 

 
 
 

 
 

  
 

 

 

 

 

 

 

 

 

 

Observation Time Start:13>_Time Stop: / XG

, + Fish Observation (*dominate behavior): 7 . T ° .Camera Species Swimming
Camera Locations Visibility observed Direction Location Behavior

CA e* AY Ut > | RLY -O
CF a Qe TE

. oO c C& € a —Oib& W L MERLE |S, OTC

Vad & - / / GoAi giie D5 Ms | a [So
     

Comments: |

[kely alee tp theshilay - To st Me vy hw Ye atc St MA
(Dered G2 Serea/ selene Mive oh LA

Zuclefr, 4 bee/y “pe Fam LOevery
(3 amd {SYd mye ports £10)arly C4 aad Stittly picks 3s

Ngiyger -134S- Webe seemed A ghysr mere Gon fran Previtts eg}
“lee ab tor

D wider Veeate SCS may be athects fa uh hypeche ? "
Aa oe ow
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Milford Daily Fishway Inspection Form

Date: YL4] 23 Time: 13 on Inspector:—//“~c Hinged Gate Spill: Yes //No)
Head Pond Elevation: (Ol, AG River Flow (ck): SYS! Obermeyer Spill: Yes / No

Tailwater Elevation: 7/-5A Water Temp °C: _ Log Sluice Spill: Yes VNo)
. ra . .Turbines On: Vv ¥ Y } Y Vv Upstream Eelway: Yes /No)(¥ or X) 1 B {3 5 6 , c_

Denil Running: Yes //No)
Upstream Fishway ** Clean Debris Before Taking Measurements ** Ce
1.) Fishway Debris:

a) Grizzly Rack Sorting Facility Punch Plate Hopper Block Screen

2.) Fish Lift Operating Mode: - Lift Count
a) Automatic /Manual Frequency: | So (mins) V-gateGo Seasonal:
b) When unmanned,Sorting Facility Gates are: Open / Closed ' Daily:

3.) Upper Flume: _.
a) Weir: [00.7 @ Los.7 @ VA () Open / Closed

Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) Trash Pipe ,
ay Ch!

b) Flume Velocity: = 4 A cfs = fps
Flow (Weir+ Pipe) Flume Velocity

     

2 G Target: 1.0-1.5fos4.) Aux. Water System: . |a) Hopper Flow: 2 ‘| 6 (in) o q (i) = HA, cfs = [271 Js.
Bulkhead Panels, (rows) Gate 3 Backwater EL, Hopper Flow Hopper Velocity

. Target: 1.0—1.5fps

b) Floor Diffuser: \ \ O eS (in) © (fi) = | cfs cfs
Bulkhead Panels, (rows) Gate 4 Backwater El., - Floor Diffuser Total Flow

Target: 190-210 ofs

   

 

 
5.) Lower Flume:

a) Entrance Drop: TG. Loe) i, (a) = [ & (ft) fps
Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity

, Target: 4—6fps

ll
 

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: HOA FD(Count, Species, Location, Disposition) . ) / % AS 5
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 ofthe rabbit for the weir on the shoreward side (surveyed at 106.67 = 106.7). ,

-yoe7- 1A = 99-5
’ Be L W.

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

(07 _ 4.5. = Ld
, ¢

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart1: a ® cfs
Trash Pipe: (
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + cfs

b) Upper Flume Velocity: = OAK cfs
- 1.) Using the sum ofthe 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 1.0-1.5fps? Yes/No = Fix it = 6.9bes
4.) Auxiliary Water Supply: , Flume Velocity

a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower FlumeStaffGauge (Sz) for both. Roundto the nearestfoot.

GH - €35 = Al Go -¢% = 13
Backwater El, Sz Head of Water; ‘ Backwater El, Sp Head of Water,

 

2.) Find the numberof Sections ofHoles open by summingthe rows from each panel. Repeat for both bulkheads.
4+ BeD _O+\ +) -_&
Bulkhead Panels; (Rows) Sections Holes, Bulkhead Panels, (Rows) Sections Holes,

  

3.) Using the Head ofWater, and Sections of Holes (calculated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart5. . a

17 n aaa Le: eo a , L- q| - 154 | 1% | = 1) 2 3 7))
HopperFlow NS FloorDiffuser Le

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

 

 
  

; a

Is the velocity between 1.0—1.5fos? Yes/No=Fixitlh = _| fps
HopperVelocity

5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Yes/No=Fixitl = 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 S; for the Entrance Depth. Round to the nearest tenth.

C5 _SaQ= LAY Cb _7G-2=-3.6
Tailwater El. Entrance Drop Sz 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- 6.0fos? Yes/No =Adjust Flap Gatel = |__ =__J
Entrance Velocity

Page | 2
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Milford Daily Fishway Inspection Form

  

 

yn,ge Joe Ty . .Date: /y /a /2 4 Time: fo? Inspector: [<1i if Hinged Gate Spill: Yes KNo?
Head Pond Elevation: _/0 [ _26 River Flower): S45! ObermeyerSpill: Yes ((No)
Tailwater Elevation: &/, 5& Water Temp°c: |. 5 Log Sluice Spill: (Yes )/ No

Turbines On:_AV ¥ ¥ v ¥ 7 Upstream Eelway: Yes (No)
(¥ or X) 1 2 3 4 5 6 F

Denil Running: Yes Ko)
Upstream Fishway > ** Clean Debris Before Taking Measurements,**

1.) Fishway Debris: po
a) Grizzly Rack Sorting Facility “Punch Plate & Hopper Block Screen

2.) Fish Lift Operating Mode: Lift Count aa
a) automat /Manual Frequency: #5}JO(mins) WV-gate ios P Seasonal: / (2
b) When unmanned,Sorting Facility Gates are: Open / Closed Daily: [oa

3.) Upper Flume: : . io
a) Weir: [Op.4 (ft) CO (ft) fo (ft) Open/ Closed

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

b) Flume Velocity: = BA cfs = [2.7 |.
Flow (Weir + Pipe) Flume Velocity

Target: 1.0-1.5fps
4.) Aux. Water System:
 

 

: ) - alia) Hopper Flow: | + (in) q i. ft = G( cfs = fps
Bulkhead Panels; (rows) Gate 3 Backwater El. Hopper Flow HopperVelocity

Target: 1.0 -1.5fps

see _| ros [ee]b) Floor Diffuser: | 2 2 o (in) oF (ft) = a cfs (ly _I cfs
Bulkhead Panels, (rows) Gate 4 Backwater El., Floor Diffuser Total Flow

Target: 190 ~ 210 cfs
5.) Lower Flume:

a) Entrance Drop: 44, XM (ft) 82. 5 (ft) = Q, gq (ft) = 2; / fps
Flap Gate Staff Gauge (S,) Entrance Drop Entrance Velocity

Target: 4—6fps

|

ate,
Does flow meet targets? Ves / No

Downstream Fishway Open? Y/N Comments and Adjustments:
1.) Flow adequate: a “Eo 5!y (syns al Settin
 

 

} b ut hed b td r
refer ‘ Lyvob.

+2.) Entrances not blocked by debris:
anPermanence

 3.) Eel Chimney open: . ScD4Fishway Mortalities: -f » RE
(Count, Species, Location, Disposition) . 5 S A
Shad: &
Riv: /§

scp 3

 

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).

067-42 = F719
WB. L

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

MLA - GF 5 = 12
WeSw H

 

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart1: a lr cfs
Trash Pipe:
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart2: + i cfs

b) Upper Flume Velocity: = 32 cfs
1.) Using the sumofthe pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Roundto the nearest tenth.Is velocity between 1.0 —1.5fos? Yes/No = Fix it = 2.4bps
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 nearestfoot.

94  _ 92.5 = 115 GF _ p25 = 14.5
Backwater El, Si Head of Water; , Backwater El, Sp Head of Water,

2.) Find the numberof Sections of Holes open by summing the rows from eachpanel. Repeat for both bulkheads.

| + 2 =_3 2 + Ase l = 2
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.

= ol (20%) - 108 (647
Hopper Flow Floor Diffuser

 

4.) Using the HopperFlow (calculated above) and LowerFlumeStaff Gauge (S,), look up the Hopper Velocity
from Chart6:

Is the velocity between 1.0—1.5fps? Yes/No=Fixith = fps
Hopper Velocity

5.) Lower Flume: Is the Total Flow between 190 - 230 cfs? Yes/No=Fixith = 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 S, for the Entrance Depth. Roundto the nearest tenth.

F25 —~G)b - 04 GAS 242-9.
Si 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 Chart7.

Is the velocity between 4.0 - 6.0fps? Yes /No = Adjust Flap Gate! =
Entrance Velocity

Page | 2
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T ee Camera Visibitty Désctiptor
Date: (p | Observer: ig|Weather: Ovtvz: a

: iver flow: [Medium TMWater Témp 1g D River flow :

|Test condition = HZ Aa 3377 FD ehOberetons [esti. > Bey? 2 ‘ection

Start time < 2 EndTime=|{P52|
Entrance Flow a? Hopperbulkhead D

Hopper Flow a7 Elevation .
HopperVelocity Los Rowsof holes L

i Z M
US Floor diffuser Evenly dispersed =

Diffuser Flow Le ais bulkhead Swimming Behavior
Entrance Velocity c.! Ly p> Elevation s

cS F
Depth over Flap gate %,2 Rowsof holes 0
Drop 0-98 Lift Frequency c

; ; a ; ; lotrTailwater Elevation CS. a7 Lift cycle time ones
Lower Flume aISpeciesobserved—_—_—_[Descriptor
Elevation ¥5,0 V-gate Width L ov aPe sma
Entrance Gate | ATS
|Setting 6t-7 SIP

$B   

 
  Observation Time Start:OF 24 Time Stop: Lp (0.5 .

, Fish Observation (*dominate behavior)

Camera Species Swimming
Camera Locations. ¢|Visibility _ ot observed Direction Location Behavior

( mM Piebeers ist DOS” AeEr ON|Beeore au °° Ze |eae e¢ . Ct c _ [
¢ = - tf 2

iS

  

   

|
 

 

   [= SI r SSR L co?ICie
  

     
Comments:
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Milford Daily Fishway Inspection Form

Date: G~/¥-25 Time: Z cS Inspector: Mie Hinged Gate Spill: Yes INo. :
Head Pond Elevation: /O/.S2 River Flow cfs): 739. 2/0 ObermeyerSpill: (Yes./ No

 

Tailwater Elevation: O51 77 Water Temp °C: _/ Ba Log Sluice Spill: Yes 1 No
Turbines On: y v x / » x Upstream Eelway: Yes / No

(¥ or X) 1 2 3 4 5 6 —

Denil Running:

** Clean Debris Before Taking Measurements **
   Yes No? 

Upstream Fishway
1.) Fishway Debris:

 

a) Grizzly Rack : Sorting Facility. Punch PlateHopper Block Screen

2.) Fish Lift Operating Mode: _ oo. LiftCount 99
a) Automatic/Manual Frequency: (<> (mins) V-gate “%, © Seasonal: o*\ \ /

b) When unmanned, Sorting Facility Gates are: Open /Closed } Daily: —_
\mee.agae

3.) Upper Flume: oy AI a, _
a) Weir: iD’ @ iv i (fi) Tox (ft) Open Closed

Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs(L) ~~"Tfash Pipe

 b) Flume Velocity: = cfs = uma {DS
Flow (Weir + Pipe) Flume Velocity

, . Target: 1.0—1.5fps
4.) Aux. Water System: we Le
 

 

 

 

 

 

 

; : Cfa) Hopper Flow: | / O (in) Le f) = / s /cfs = LASSThs
Bulkhead Panels; (rows) Gate 3 Backwater EL, HopperFlow HopperVelocity

Target: 1.0 — 1.5fos
a 5 yp OA Ge ff)b) Floor Diffuser: 0 jf} ! (in) / 4 (ft) = tl cfs cfs

Bulkhead Panels, (rows) Gate 4 Backwater El., Floor Diffuser Total Flow
Target: 190-210 cfs

5.) Lower Flume: Step Ap eaa 9yya) Entrance Drop: Chis f Ow (ft) = 4 ft) = Loo) fps
Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity

Target: 4—6fps

= Does flow meet targets? Yes / No
Downstream Fishway Open? (YIN, Comments and Adjustments:
1.) Flow adequate: ~f

. >
2.) Entrances not blocked by debris: ae

3.) Eel Chimney open: a 7WZ _Fishway Mortalities: (“ < $ 0 rf)
(Count, Species, Location, Disposition) , et
Shad: 5 4Aanc& (a) TRS 1Seen

Riv: O

 

Please provide completed inspection formsto 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 benchmarkis the top of the rabbit for the weir on the shoreward side (surveyed at 106.67 ~ 106.7).

106.7 - 4% 2= S75
Be L W.

2.) Subtract W,(calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (H).
(bi. - T2-4 = 5

Sw H&

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: oO S cfs
Trash Pipe:
1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart2. + JO__cfs

b) Upper Flume Velocity: = 46 cfs 

1.) Using the sum ofthe pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity
from Chart 3: Roundto the nearest tenth. em |Is velocity between 1.0 — 1.5 fos€Yeo = Fix it =| /. OF|.

FlumeVelocity
 

4.) Auxiliary Water Supply:
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (S,) for both. Roundto the nearestfoot.
Wo - €53-_10,7 98 - 8&8-_/3

BackwaterEl, Sz Head of Water; Backwater El, Su Head of Water,

2.) Find the numberof Sections of Holes open by summing the rows from each panel. Repeat for both bulkheads.
B+ _S=_7 C+ f+ f/f =-_&

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.

= /37 -
Hopper Flow Floor Diffuser

 

4.) Using the Hopper Flow (calculated above) and Lower FlumeStaff Gauge (S;), look up the HopperVelocity

 

 
  

from Chart 6: : |Is the velocity between 1.0 ~ 1.5fps? YeSLNo = Fixitl =] ISS | ips
Hopper Velocity

5.) Lower Flume: Is the Total Flow between 190 — 230 cfs? Ye{/NoS Fix it! = cfs
a) Entrance Drop and Depth: Flow

1.) Findthe 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. Roundto the nearest tenth.

36.3. S442 If BS_- HZ = 23Tailwater 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 — 6.0fps? P/N = Adjust Flap Gate! = |Entrance Velocity

Page | 2

Version 2.8 Apr 30, 2018
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Date: (g 4fo Observer:|_ Ay | Weather:bate:14 + i] g Dp i t River flow:
Test condition= Q3% a/F1% Fh
Start time [io 40 End Time
|Entrance Flow 12g | Hopperbulkhead

HopperFlow | dl Elevation
HopperVelocity Og | Rowsof holes

_ wy Floor diffuser
Diffuser Flow 630 oe wor bulkhead

| Entrance Velocity S10 S Elevation
Depth overFlap gate 3.6 | | Rowsof holes
Drop | 0186 Lift Frequency
Tailwater Elevation 63.94|Lift cycle time
Lower Flume

Elevation C4. ST | V-gate Width
Entrance Gate [

Setting 60.9

Observation Time Start:40_ Slo Time Stop: f f- O@
, Fish Observation (*dominate behavior)

Camera Species | Swimming
Camera Locations Visibility observed Direction Location Behavior
€ ( Mt Aly ast AL £
Or A= ust | Rt EDE us WiA, [vs ds [om a

~eEr La P | | Ys ds ;  ™ €
VW QAE Us m” ws"A< M
VGC 0S Ltt SSAs   
Comments:
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Milford Daily Fishway Inspection Form

Date: ({tY 03 Time: O1- Inspector: “US Hinged Gate Spill: Yes /(Ko)
Head Pond Elevation: /O(.5» River Flow (cis): 2ZO ObermeyerSpill: (ves / No
Tailwater Elevation: $3.44 Water Temp °c: (% Log Sluice Spill: Wes)/ No
eesOn: =_ |ye Ye — oe |Fe . Upstream Eelway: Yes / No)

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: /<7 gy Lift Counta) Automatic /Mannal Frequency: (mins) V-gate©-< Seasonal:

a ,b) When unmanned, Sorting Facility Gates are: Open / Closed’ Daily:
3.) Upper Flume: |

a) Weir: (0 ( 4 (ft) [O/-4 (ft) (, . i (fi) Open / Closed
oo Staff Gauge (Sp) Staff Gauge (Sw) Dist. Stop Logs (L) TrashshPipe

b) Flume Velocity: = 529? cfs =
Flow (Weir + Pipe) Flume omy

Target: 1.0~-1.5fos4.) Aux. Water System: ca) Hopper Flow: i { a (in) Ae fi) = al / cfs =|FI0.5fps
Bulkhead Panels, ows) Gate 3 Backwater El. Hopper Flow Taeer Velocityfi .

b) Floor Diffuser: 4 2 iS ny FOS @) = l 35 ofs
Bulkhead Panels,(1(rows) Gate 4 Backwater El., " Floor Diffuser Total Flow

Target: 190~210 efx5.) Lower Flume: ; _ ——a) Entrance Drop: ¢ 0 , (ft) “S\_ @& = 08 (ft) fps
Flap Gate Staff Gauge (S;) - Entrance Drop Entrance Velocity

: Target: 4—6fps
Dogs flow meet targets? Yes / No

Downstream Fishway Open? Y/N Comments and Adjustments:1.) Flow adequate:

  
It  

2.) Entrances not blocked by debris:

3.) Eel Chimney open: Fy
Hishway Mortalities:
(Count, Species, Location, Disposition)

Shad: . |
Riv: | ASS (ft - (07%, FD

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

Page | 1Version 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 (surveyedat 106.67 = 106.7).

1067 - G8 = 7UG
' B L W,e

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

JOLLA H 19-9 =/:8§
Sw W. H

3.) Using H (calculated above), look up Upper Flume Weir Flow from Chart 1: S$ Ce ofs
Trash Pipe:1.) Using the Pipe Staff Gauge (Sp), look up Pipe Flow from Chart 2: + /7 cfs

b) Upper Flume Velocity: = OS 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. 1Is velocity between 1.0 — 1.5fps? Yes /No = Fix it = PLbes
4.) Auxiliary Water Supply: Flume Velocity

a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater EL. from the Lower Flume StaffGauge (Sr) for both. oe to the nearestfoot.

“Sis lis. Ce -$88* 19.
Backwater El, Sp Head of Waters Backwater El, Sp Head of Water,

2.) Find the number of Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads.
+ \ = ~ zg 4 @ +. = /

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.

- 4) as -(38 7%,
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 — 1.5fos? Yes/No=Fixith =|O5_| fps
Hopper Velocity

5.) Lower Flume: Is the Total Flow between 190 — 230 afs? Yes/No=Fixith = P77| ofs
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 S$, for the Entrance Depth. Roundto the nearest tenth.

EAS 0.44 = 056 4.59=O
1, .  ‘TailwaterEl. Entrance Drop 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 4.0-6.0fos? Yes /No =Adjust Flap Gatel = [td
Entrance Velocity

Page | 2

Version 2.8 Apr 30, 2018
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Milford Daily Fishway Inspection Form

Date: &, islAZ Time: 21s Inspector: 15 Hinged Gate Spill: Yes (®
Head Pond Elevation: /0/- 3X River Flow ¢a): 7.) ,O8 3 ObermeyerSpill: Yes / No
Tailwater Elevation: ¥3. Of Water Temp °C: |6 3 °C Log Sluice Spill: CLs / No

TaineOn: uy sh ¥, ¥. Y 44 Upstream Eelway: Yes e 

Denil Running: Yes /
Upstream Fishway © ** Clean Debris Before Taking Measurements **
1.) Fishway Debris:

a) Grizzly Rack 6_&Sorting Facility o-—~" Punch Plate ~~” Hopper Block Screen <——~~

2.) Fish Lift Operating Mode: be) 4 Lift Count 9a) Automatic/Manual Frequency:!|>(mins) V gate Seasonal: ayODOTKR
b) When unmanned, Sorting Facility Gates are: Open/Closed Daily: ! 5

3.) Upper Flume: .  . a
a) Weir: [ Ol dD (f) [LoOf CG -¢ (ft) Open / Closed

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

b) Flume Velocity: = $5 of = ln
Flow (Weir + Pipe) Flume Velocity

Target: 1.0-1.5fos

LOS Ji

 

  

4.) Aux. Water System: . )
a) Hopper Flow: [ } 1s (in) OL .g (i) = SY cfs  

 

I  

  

  

Bulkhead Panels, (rows) Gate 3 Backwater El. Hopper Flow Hopper Velocity
Target: 10-15fps

, a 4 4b) Floor Diffuser: KL I¢ (in) Te (ft) = l bh cfs > cfs
Bulkhead Panels, (rows) Gate 4 Backwater El., Floor Diffuser Total Flow

Target: 190-210 cfs

5.) Lower Flume: Dh 4 ui Of ; i...a) Entrance Drop: x - (tt) ¥ [ G cey = /- [& @® = LD J fps
Flap Gate Staff Gauge (S;) Entrance Drop Entrance Velocity

Target: 4—6fos

Does flow meet targets? Ves / No

Downstream Fishway Open? Y (¥ Comments and Adjustments:
1.) Flow adequate: \
 

2.) Entrances not blocked by debris:

 3.) Eel Chimney open: aaa

FishwayMortalities: C8-SE 20/21. 56H
Saat Species, Location, Disposition) Vie « Ovenigoli Sethey Gov viele aad: U 1 on}}8 tbs Study. Set bac toRiv: { .

WHU[ 25% Fy @, C40
Shp: 4

 

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).

106.7 -G.x = 999
B, L WwW.

2.) Subtract W,(calculated above) from the Staff Gage just upstream of the weir (Sw) to find Depth at Weir (A).
ip) pf d _ 99-4 = by

Sw WwW. H

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

 

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

 

b) Upper Flume Velocity: = 35 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: Roundto the nearesttenth. ee
Is velocity between 1.0—1.5fos? Yes/No = Fix it = 

4.) Auxiliary Water Supply:
a) Hopper Flow: b) Floor Diffuser:

1.) Subtract the Backwater El. from the Lower Flume Staff Gauge (S;) for both. Roundto the nearestfoot.
925 ~ 845 =-_84 G6 -~ We = /LA
Backwater El, Si Head of Waters 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.
a oe 2, €, 2-7

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 Chart5.

- 36 - [32
Hopper Flow Floor Diffuser

 

4.) Using the Hopper Flow (calculated above) and Lower Flume Staff Gauge (S;), look up the Hopper Velocity
from Chart6: jaca 

 

 
 

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

 
HopperVelocity

5.) Lower Flume: Is the Total Flow between 190 ~ 230 cfs? Yes/No=Fixitl = | ( 2x. ;
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 S, for the Entrance Depth. Roundto the nearest tenth.

j 7 . Ch54.% _ 63.04 - LL $4-¢ — S|.u = Do
Sr Tailwater El. Entrance Drop Sz 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—6.0fos? Yes /No = Adjust Flap Gate! = |

Page | 2
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|Date: lis[23
Water Temp: 

 Test condition =

Observer: 

 

 

 

 

Start time

Entrance Flow 4
Hopper Flow Sw
HopperVelocity lo <

Diffuser Flow 13 

 

EntranceVelocity S35
Depth over Flap gate (Ds Oz
 

 

 

Drop | clé
Tailwater Elevation re:
Lower FlumeElevation % rc &

| Entrance Gate |
. & I, lo

Setting

 
 

   Floor diffuser

bulkhead

 
 

  
 

 
CameraVisibitty

pstream

wnstream“12[=[>]ar’1::1
eg

Q2

Chaotic/Confused

SwimmingBehatior

[ChaoticfConfused|
oer

 
 

 
 

 

 
 

 

 
Observation TimeStart:_7 CO Time Stop:740
 

  
  
 

 

 

 

__ Fish Observation (*dominate behavior) |
Camera. __| Species | Swimming

Camera Locations Visibility observed Direction Location Behavior- po =

El. t a ATO RL re
Ee LL pr aw uf t4 RL F, L
pffus Cae|Baer Te =

ew |? c rin {= —
ask AS TRO|Mt Lat! if Lf) y, C_

7 oS\ygme05 (Keyl € OL / Aa 3,0 |
 
 

Comments:
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Milford Daily Fishway Inspection Form

Date:_ (0 | (> [y> Time: _{)Ob Inspector: Lo Hinged Gate Spill: Yes / Ne

 

Head Pond Elevation: (0/, 3 x River Flow (on):_(A, 08 3 Obermeyer Spill: ts / No
Tailwater Elevation: _§3.@4 Water Temp °C:_ {5.3 Log Sluice Spill: hs / No

Turbines On: \ { : 4 Upstream Eelway: Yes / No(¥ or X) Fi 5 Y, 4 4 ig . ~
Denil Running: Yes /

Upstream Fishway ik(Clean Debris Before Taking Measurements **
1.) Fishway Debris: aa) Grizzly Rack LSBoning Facility PinchPlate—“Fiopper Block Screen
2.) Fish Lift Operating Mode: “ N Lift Count a“

a) Automatic /Manual Frequency: 1S (mins) V-gate % U Seasonal: x5YO
b) When unmanned, Sorting Facility Gates are: Open / Closed - Daily: [ 2

3.) Upper Flume: a | | “Te a |
a) Weir: 100 de lio] @ If (8) Open / Closed

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

b) Flume Velocity: = 52 w= 6.7| fps
Flow (Weir + Pipe) Flume Velocity

Target: 1.0—1.5fos

 

 

 

4.) Aux. Water System:
 : 47 yw=Lee|a) Hopper Flow: 0 % et (in) | () = /AY ofs = (. Nema LDS

. Bulkhead Panels, (rows) Gate 3 Backwater EL. Hopper Flow HopperVelocity

nek 10-1.(>Jps. f . ADS ‘b) Floor Diffuser: 0 { [ 3S, Gs) Ie = 3Z__ cfs
Bulkhead Panels, (rows) Gate 4 Backwater El., Floor Diffuser Total Flow.

Target: 190-210 cfs

  
5.) Lower Flume: 4 yoa) Entrance Drop: U ¢ (8) Sj .S (A) = O.6& bball LDS

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

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:

 

 

 

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 ofthe rabbit for the weir on the shorewardside (surveyed at 106.67 = 106.7).

wer - TA = 99
’ Be L We

 

2.) Subtract W,(calculated above) from the Staff Gage just upstream ofthe weir (Sw) to find Depth at Weir (H4).
[00: Y _ 79 J = ( Y

Sw Wa. H

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

 

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

b) Upper Flume Velocity: = ofs
- 1.) Using the sum ofthe pipe and weir flows, and the Pipe Staff Gauge (Sp), look up the Upper Flume Velocity

from Chart 3: Roundto the nearest tenth. SSIs velocity between 1.0—1.5fos? Yes/No = Fixit = 0.2ps
4.) Auxiliary Water Supply: . Flume Velocity

a) Hopper Flow: b) Floor Diffuser:
1.) Subtract the Backwater El. from the Lower Flume StaffGauge (Sr) for both. Roundto the nearest‘foot.

G7 - x45 1A G15 Bish 
Backwater El, Sz Head of Water; , Backwater El, Sy Head of Water,

2.) Find the number of Sections ofHoles open by summing the rows from each panel. Repeat for both bulkheads.
a - A . \_% +3 = £6 @ + _f +f = o&

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

3,) Using the Head ofWater, and Sections of Holes (calowlated above), look up the Hopper Flow from Chart 4
and Floor Diffuser Flow from Chart5.

- (2g - 39
Hopper Flow Floor Diffuser

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

 
  

from Chart 6:

Is the velocity between 1.0 —I.5fos? Yes/No=Fixitlh =

5.) Lower Flume: Is the Total Flow between 190 —230 cfs? Yes/No=Fixiil =| 7/ |
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 S;, for the Entrance Depth. Round to the nearest tenth.

C4.Sef-0%6=AS - Hod - 3-7
Sh. Tailwater El, Entrance Drop Sr Flap Gate El. Entrance Depth
 

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

Ts the velocity between 4.06.0fos? Yes/No =Adjust Flap Gatel = |!Sz]
. Entrance Velocity
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Date: sf Az | Observer: A4§ __| Weather:
Water Temp: [ £2|River flow:

|Test condition= 75 Lae Ff
Start time SAE End Time
Entrance Flow (ict |Ts

Hopper Flow [tae Elevation
HopperVelocity Lito Rowsofholes

A Floordiffuser
Diffuser Flow ae | bulkhead
Entrance Velocity wae 7 Zoe Elevation
DepthoverFlap gate pa Rowsof holes
Drop | OC. | Lift Frequency= TT

Tailwater Elevation ot, 3° | Lift cycle time
Lower Flume . x |
Elevation co V-gate Width
Entrance Gate Sg
Setting COW

Observation Time Start:7“ 5S Time Stop: S36
, Fish Observation (*dominate behavior)

Camera | Species | | Swimming
Camera Locations Visibility | observed Direction | Location | Behavior

= | - f tt * - hoy OrE Mh all D gem Foy= J = — ae ecEQ mM “ i ty Rit Mm - Jd
~ + — —t=— +bil us (LR) M+ q uy “ Mm 6 oC

4 : l~ - + >Diff DX (EL)|ptt uf tou i a“ Sy
V gate WS (eyo | Wn | 13°
Vase DS el & Lu aut i la 5,0 
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