of 5
.- E

Connecticut Department of
Energy and Environmental Protectlon

I'— _"
.e/ : Connecticut Department of
J e éENERGY &
L N S ENVIRONMENTAL

&PROTECTION




CT DEEP Fisheries:
Habitat Conservation and
Enhancement Program:

Overview of Activities and Useful Resources

3/9/2023
Joseph Cassone
CAWS 2023

Connecticut Department of Energy and Environmental Protection



Overview

e CT DEEP Fisheries Division: Habitat Conservation and
Enhancement Program (HCE)

* Fisheries Consultation Process
* Common Project Types
e Qverview of Fisheries Concerns

* Technical Resources
— To be used on Fisheries Consultations
— Some that | find useful and want to share
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CT DEEP Fisheries Division

* Inland Fisheries
Management

e Marine Fisheries
Management

e C.A.R.E.
e Diadromous

 Habitat Conservation and
Enhancement (HCE)
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HCE Program

* Review projects that require DEEP Permits for
Fisheries Impacts:

— Fisheries Consultation
* Habitat Mitigation Projects.
e Habitat Enhancement

* Triploid Grass Carp Permitting and
Management

* Fish Kill Investigations
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Fisheries Consultation

Connecticut Department of
Energy & Environmental Protection
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 Required Consultation A

DEEP Fisheries Consultation Form

.
Environmental Protection (DEEP) Water Planning and Management Division (WFMD) or Land and Water Resources

Division (LWRD) or Water Permiting and Enforcement Division (WPED). pleasa complete Part | below and e-mail the
following to deep.intand fisheries@ct gov

. .
1. this completed DEEF Fisheries Consultation Form;
ications are
3. & PDF version of the proposed project plans including = site survey of existing conditions (if availsble), and

4. photos of the site.

Fizherias Division staff will contact you if further details are neac ©Once the Fisheries Division staff returns the

.
completed form to you. please include the form. and any signed plans (if applicable) in your license spplication
° submittal to DEER.

PartI: Applicant and Site Information (to be completed by APPLICANT)

1. Applicant/Registrant Information

* Takes place early in the
process and allows time
for coordination,
incorporation of
comments, and design | “_

iption:

new publi maintenance dredging
new beach nourishment
jects: cofferdam installati

waterbodies and conducting canstruction activity within a 100-fast

. . i
activities in inland/nen-tidal in
reVI S I O n S watercourse buffer of 3 Cold Water Siream Habitat
L] withdrawal of water from a non-tidalfiniand river, stream, pond or I3}

withdrawal of water from a watland. marsh, swsmp. or bog hydrologically connectad to a non-tidslfintand
pond or lake:
withdrawal of groundwater from stratified drift deposits hydrolepically connected to a non-tidalfinland river, stream.
pond or lake.

Note: Fizheries consultation is not required for docks and marinas on Long |sland Sound.

e ~30 day turnaround
time
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Fisheries Consultation

Chance to discuss the project and understand the project and
any limitations.

Need to listen and have interdisciplinary approach and skill
set.

Not just fish, not just wetlands.

On personal level it is important to understand the “Why” of
this process: using your knowledge in context of
environmental laws and permitting process.

Too easy to focus on the “What” (Fish, wetlands) and the
“How” (Sampling and Monitoring Practice)
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Fisheries Consultations

e Common Projects Include but not Limited to:
— Bridge and Culvert Replacements
— Dredging
— Dam Repairs
— In Water Work =
_ Water Diversion e

— Lake Herbicide Applications (Depends on Waterbody)
— Lake Drawdowns (State Lakes)
— Construction Activity within 100ft buffer of Coldwater Streams

Connecticut Department of Energy and Environmental Protection




Fisheries Concerns

 Habitat Connectivity

* Fish need to move from one section of
stream to another throughout the year.

e Dispersal from one stream to a
connected stream allows genetic
diversity, and population resiliency
(Source and Sink Streams)

* Spawning, Feeding, Avoidance of Harsh
Conditions (Low Water, High

Temperatures, Ice). Access to deep pools g Ny, /
for holdover periods. |

 Dams and Road Crossings create a highly
fragmented stream landscape
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Perched Culverts

* Fish cannot ascend due to water drop
at culvert outlet.

| . t %
-~ : g g g
Y 4 E 11“-% A ]!}/ "? T
* “Physical” barrier. < A8, T | ¥
\ | Sl -4 A
g h

* Perched culverts are created by either
improper installation or excessive _ e
scour. e X

 Replace with an appropriate culvert
design or use rock weirs or other fish
passage measures to overcome
elevation change.
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Velocity Barrier

* Water velocities
exceed fish swimming
performance.

* Fish are unable to pass
under some or all
flows.

* Varies with roughness,
culvert size, slope.
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http://www.fishprotectiontools.ca/speedtime.html

Velocity Barrier

Salmon & Walleye Group

— Mean — 75% prediction interval — 5% prediction interval

I
!
Ll
I
i

Swim speed (m/s)

L
100
Swim time (s)

Estimates

2.5% of 165 mim Salmon & Walleye can achieve L.19 m/s when swimming for 600 s

12.5% of 165 mm Salmon & Walleye can achieve 0,91 m/s when swimming for 6005

50 of 165 mm Salmon & Walleye can achieve 0.618 m/s when swimming for 600 s
87.5% of 165 mm Salmon & Walleye can achieve 0.419 mys when swimming for 600 s
97.5% of 165 mm Salmon & Walleye can achieve 0.31% my/s when swimming, for 600 5

)

Swim distance (m)

Salmon & Walleye Group

== Mean 75% prediction interval == 95% prediction interval

!
10
Water velocity (m/s)

Estimates

2.5% of 175 mm Salmon & Walleye in 0.15 m/s current can swim 410 m
12.5% of 175 mm Salmon & Walleye in 0.15 m/s current can swim 310 m
50% of 175 mm Salmon & Walleye in 0.15 m/s current can swim 210 m
87.5% of 175 mm Salmon & Walleye in 0.15 m/s current can swim 140 m
97.5% of 175 mm Salmon & Walleye in 0.15 m/s current can swim 110 m
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Depth Barrier

Water depth too shallow for fish to
pass.

Sheet flow barrier

Smooth flat bottom concrete
culverts.

Culvert can be too wide, exacerbated
in low flow conditions.

No low flow channel or substrate.
Baffles

Diversion Weirs for multi cell culverts
Substrate to form channel.




Low Flow Channel
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Depth Barrier

Replacement stream bed
materials can lack fine
materials to fill interstitial
spaces.

Excess interstitial space can
cause the water to flow
subsurface and create
intermittent flow conditions.
Need to mix in fines and or
wash fine material to fill voids.




Protection Measures

e Seasonal Unconfined Work Windows

e |solates the Work Area with Cofferdams and
Protects Stream from Impacts.

Seasonal Construction Windows

Anadromous
Species

Inland
Species
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Water Handling: Pumping

Pump sizes and operation should allow for
steady downstream discharge, instead of
“pulsed” as pump goes on and off.




Habitat Enhancements

 Boulder Clusters
e Rock Weirs
e Root Wads

* Log Deflectors

e J-Hook Vanes

* Pool Digging Structures

* Plantings




Habitat Enhancements

|Section & Plan Views Adapted |
| From Rosgen (1999) |

PLAN VIEW: J-HOOK VANE
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Useful Resources

COMNECTICUT DEPARTMENT OF ENVIRONMENTAL PROTECTICN

Inland Fisheries Division
Habitat Conservation and Enhancement Program

Stream Crossing Guidelines
TR 2 T4
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Useful Resources

Technical Memorandum

Federal Interagency
Nature-like Fishway Passage Design Guidelines for
Atlantic Coast Diadromous Fishes

Includes species specific design criteria for
dimensions shown




Useful Resources

Cranbury Meadow Brook StreamStats Report

Region ID: CT

Workspace 1D: CT20220720163122239000
t rea l I I tats Clicked Point (Latitude, Longitude): 41.43488, -72.34212

Time: 2022-07-20 12:31:41 -0400
i /5

Free online service

&
8.
S

Allows estimated
seasonal and flood
duration flows at any
point in stream

Great for ungauged
streams.

Seasonal Flow Statistics Flow Report [Duration Flow 2010 5052]

Statistic Value Unit
. . 25 Percent Duration December to February 2.39 ft*3/s
U Sefu I fo r d ete rm I n I ng 50 Percent Duration December to February 1.42 ft*3/s

75 Percent Duration December to February 0.851 ft*3/s

m I n I m u m fI OW 95 Percent Duration DEC FEB 0.395 ft*3/s
. 99 Percent Duration December to February 0.22 ft*3/s
requirements.

6 Connecticut Department of Energy and Environmental Protection
S

’




JtC0 & CT DEEP Fish Community Data - Inland Waters

Sunset Rock
@ate Park

Ragged
Mountain
Preserve

E

- Percival Park
2016
Imagery L

Useful Resources

=== |
~__NEW BRITAIN

[ ]

ELM HILL

[/, ° i R4
A e
e e

KENSINGTON\®@

* = =
BERLINY._ =

L ] () Filter Sample Locations

(+) Site Detail
(=) Freshwater Fish Counts &
OPEWEI

Download Results
2008 | 2012 2017

Sample Year 2017

Sample ID 163362017

American Eel 10

Blacknose Dace 133

Sea Lamprey 3

Brown Trout - Wild 34
CROMWELL White Sucker 13

f PORTLAND
.
L] \
MIDDLET@WN
() Macroinvertebrates @@
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Useful Resources

Cold Water Habitat CT Dept. of Energy and Environmental Protection

map about download data

Data As Of 12-13-21
@ cold Water Sites - Click for info
. Supporting Drainage Basin

Zoom to Lat/Long :

Enter Latitude (Decimal Degrees): ) @ £ . : S0 < @ ) Scitilate
[eg. 41.55 | 0 C Ve : Jas Reseryvoir
Enter Longitude (Decimal Degrees): g ) 5 -

[e.g.-72.65 ]

zoomTolatLong

Narragansett
Bay

New
Croton 3
- ReServair CH i Block
) C Island
Sound
Long Island
Sound

' A
JIAT Y UL
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Useful Resources: New Skills!

* Use programing languages like R or Python to
create reproducible work flows.

* Allows you to capture your work in a way that
it can be error checked, and used again on a
similar effort, without having to redo
everything manually in excel.

e More accessible than ever with tons of free
resources online.

Connecticut Department of Energy and Environmental Protection




USGS dataRetrieval Package

* Allows you to read USGS gage data right into R for selected
gages and time frames.

 Can immediately enter that data into your graphing or

analysis process. Once you have it built you can use it for any
gaged stream!

dataRetrieval Tutorial

BAae 1 icive okt and 1ol sicemiid lrsaic
( INCe slides using rignt and leTt arrow Keys

Connecticut Department of Energy and Environmental Protection



https://owi.usgs.gov/R/dataRetrieval.html#1

Plotting Data in R: ggplot

Nemasket River
Available Discharge Data 2019-2009

2019
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Plotting Data in R: ggplot

GREEN FALLS RIVER Species Composition CHARTERS BROOK Length Frequency

Blacknose Dace Bluegil Brook Trout

American Eel -

Longnose Dace -

Blacknose Dace -
Brook Trout -
Tessellated darter -
White Sucker -

Common Shiner -

o . T

Brown Trout Chain Pickerel Tessellated darter

Brown Bullhead -

Golden Shiner -

Fallfish -

Species

Brown Trout -

Grass Pickerel/Redfin Pickerel -

Chain Pickerel -

Number of Fish

Pumpkinseed -
Largemouth Bass -

Bluegill -

=

Atlantic Salmon - White Sucker

Rainbow Trout -

Creek Chubsucker -

Banded Sunfish -

o. _
-—--lIII

300 600 900
Count

89 ## Length Frequency Histogram all species
90 allspecies_1f<-ggplot(histl,aes(x=length_cm))+
91 geom_histogram(binwidth=2,boundary=0,position="stack",closed="Teft",fi11

92 scale_y_continuous (name="Number of Fish",expand=expand_scale(mult=c(0,1)
93 scale_x_continuous (name="Total Length (cm)")+facet_wrap(~species)+ L
94 ggtitle(Title_LF) Total Length (cm)
95 theme_bw()
96
97 SpecComp_Plot_year
98 ggsave(plot = allspecies_1f,
99 filename = "al1_1f.png",
100 path = "C:/Users/Cassonel/Desktop/New Folder/",
101 width = 10.5, height = 12, units = "in", dpi = 300)
102 4« 4
67:59 (Top Level) R Script 2
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Questions?

oseph Cassone
-isheries Biologist
oe.cassone@ct.gov

(&

(&
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