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Fish passage restoration is a cornerstone of aquatic ecosystem conservation and resilience. Restoring
access to historic habitats supports healthy fish populations and benefits entire riverine and marine
ecosystems, vital to biodiversity and the revitalization of commercial and recreational fisheries, which in
turn creates jobs and increases ecological and economic resilience in rivers that run through local
communities. This presentation demonstrates Stantec’s expertise in restoring fish passage and aquatic
connectivity through innovative, nature-based solutions. By addressing complex technical, ecological, and
regulatory challenges, our multidisciplinary teams deliver sustainable river restoration projects that benefit
both fish populations and critical infrastructure. Our approach integrates thoughtful yet efficient planning,
strategic engagement, adaptive design, effective construction, and collaboration with local communities
interested in achieving lasting ecological and social outcomes. Featured case studies across North America
showcase a practical pathway to overcome hurdles and move beyond planning to construct effective, long-
lasting solutions that reconnect miles of river habitat, restore healthy fish populations, and benefit both
ecosystems and the built environment.
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Key Restoration P

FLINT RIVER, MICHIGAN SUMGAS CREEK, BRITISH COLUMBIA
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Flint River
Restoration
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Project Objectives

1. Flood risk reduction
2. Provide fish passage
3. Improve boater passage

4. Naturalize river morphology and
flow regime

5. Create/improve in-river habitat

6. Support adjacent park improvements,
including access

i
4

Rendering Courtesy
Wade Trim, Inc.
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Project Challenges

1. Existing flood infrastructure

2. Adjacent properties

3. Sediment dredge and cap project
4. Funding gaps

5. Unknown conditions
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Hamilton Dam - Background

©HistoricBridges.org

Hamilton Dam — 2010
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Fish Passage

1. Target species included walleye and
lake sturgeon.

2. Allow for fish movement during
low flow and spring spawning.

3. Opens ~25 miles of potential habitat

Walleye, Sander vitreus

Lake Sturgeon, Acipenser fulvescens



2026

N-EWN WEBINAR | JANUARY 15,

Elevation (ft)

720
Project Limits
715
|
|
710 .
|
|
705 | Hamilton Dam
Removal
|
700 _____,_..l—
-—— |
[ Riffle 4
695 Fabri-Dam | Structure
Removal |
690 // é,x’\ |
‘\/,\ AT
LY o ¥ -
[P S— \ 7 ]
\ e Ly '
685 N T | 4
SELECTED PROPQOSED CONDITIONS
680
675
8000 8500 9000 9500 10000 10500

Existing Baseline- Ground Profile
Proposed Condition Trial 5
Proposed Condition Trial 8

Existing Baseline - 100-Yr WSE
Proposed Condition Final - 2-Yr WSE
=——=Hamilton Dam

River Station (ft)

-==-Proposed Condition Final_Working
Proposed Condition Trial 6
Proposed Condition Trial 9

Existing Baseline -2-Yr WSE

— - -Saginaw Street

Consumers
Energy Cap

NOTE: NOT ALL STRUCTURES ARE SHOWN

11000 11500

Proposed Condition Trial 4

Proposed Condition Trial 7

Proposed Condition Trial 10+
Proposed Condition Final- 100-Yr WSE
Fabri Dam

12000



2026

N-EWN WEBINAR | JANUARY 15,

Hamilton Dam Removal: Section
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Fish Passage
Structures

—€h_ ___
)
Qﬁ;

o

M — — —-

o
O}‘
o
‘Q -]

N-EWN WEBINAR | JANUARY 15, 2026

qQ
\7)

|
|

* Allow for fish movement during low flow > re
(192-CFS) and spring spawning (650- X =

|
|
&
S
%
|
|
|
|
3
(
5

|

G

|
|
|
|

‘%i_— —
O__ il
g \
[
2

i

CFS) > @ 1 s
. | eS| @25 |
» Avg. velocities <3-ft/sec, reduce areas :% < FLOW = O: 2
>0- . P & T—— PASSAGE LANE (TYP.)
of 5.ft/s.ec 2 Oi —— ,,”., ,
 Provide fish passage lanes R IFOSC ST ST ISC bIra

A [~ HoLDING WATER (TYP.)

|~ ————PLACED RIFFLE
MATERIAL (TYP.)




=
=

Fish
Passage
Evaluat

920Z ‘SL AYVNNVYIL | ¥¥YNIE83IM NM3I-N




2026

JANUARY 15,

N-EWN WEBINAR |

onstruction Sequence: September — Decem

ber 2024
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Post Construction
Performance

2024 & 2025 geomorphic assessments
« Stable, within construction tolerances
» Sediment transport

April 2025 UM Flint Sampling:

* Spawning male walleye caught U/S of
former dam location

* Upstream smallmouth migration into
constructed habitat

« Small-bodied lithophilic spawning
documented in constructed riffle

Future Fisheries Work:

* Presence/absence & taxonomic diversity
surveys

* Functional assemblage surveys
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Sumgas
Creek
Restoration

Torfimg Sthvaét into “Woo
HanbBgement at its best
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umgas
Creek,
Kitimat

6.6 km long

3rd order tributary to
Kitimat River

Distinct floodplain, middle,
and headwater reaches
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Impassable

Eight weirs

2026

Culverted road crossings

Salmon on Kitimat River
floodplain
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Coho salmon
(Oncorhynchus kisutch)

Pink salmon (O.
gorbuscha)
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Isolated Coastal
Cutthroat Trout

Oncorhynchus clarkii
clarkii

Blue-listed (Special
Concern) in British
Columbia

Flexible life history
* Resident or migratory

» Size at maturity
varies with habitat
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Get ready, get set...

EX WEIR 7 ALTERATION
SEE DETAIL, b

Baseline

» Biology

* Hydrology
* Survey

pa—— ) ()
| + Permitting (incl. FAA)

* Geotech Assessment

* |FT Design

* Fish passage modelling

* Phasel & Il ESA

N
\
h N
\

» Design (Preliminary, 30%,
60%)

* Hydraulic Model

« Engagement (DFO, Haisla
Nation, District of Kitimat)

Construction!

* Need every low-flow
minute...
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Uh oh...

Too many redds!
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to do what

re going

Egg Salvage

Wait... you’
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ATUs ("C-days)
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» Calculated accumulated
thermal units for each redd

» Excavated the redds by
hand

* Incubated the eggs in
Jordan-Scott incubation
boxes upstream




Results
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alvages
and
Excavations

2026

» Salvaged 13 redds
+ 2 empty (test redds)
» 7 with eggs
* 4 with eggs and alevins

Excavated 34 redds
after expected
emergence (confirm not
active)

* 14 empty

» Greater proportion
than test redds—
some may have
had 100% survival
and emergence

* 20 had dead eggs
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9207

Overall survival of incubated
eggs

Range by redd: 79% to 100%
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Keys to
Success

Address Mortality Sources:

Egg stress
* Mechanical

* Temperature
* Light

Incubator (Jordan-Scotty)
* Loss

Sedimentation

Fungus

Freezing/drying
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Onward to Construction
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Woo Hoo!

Achievement unlocked!

@ Stantec N-EWN WEBINAR | JANUARY 15, 2026
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Woo Hoo!

Coho salmon spawned in the Sumgas Creek headwaters for the first time in 70 years...

Emily Thomas, WSP
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@ Stantec

Strong Pond
Dam
Removal

Restoring Fish Passage in the
Norwalk River while
Protecting Critical Infrastructure
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Take me to the river

Trackside! T
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Ancient History
2010 Design

Primary Objective

1.

“provide fish passage”

Secondary Objectives

1.

o oA ®wN

o N

Remove contaminated sediment

Prevent piping of fine-grained material from railroad embankment
Reinforce the railroad embankment

Minimize disturbance

Stabilize the river grade

Make newly created channel as stable as upstream and

downstream channel using rounded rock

Create a new floodplain
Minimize pollution during construction
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Goals, Objectives, and Criteria

2019 Basis of Design

Primary Goals

1.

Volitional fish passage

2. Remove a public safety hazard
3.
4. Restore natural biotic and abiotic fluxes to enhance the aquatic ecosystem

Reconnect ecosystem services between the riverine and estuarine environments

Secondary Goals

1.
2.

Minimize long-term site maintenance costs
Provide opportunities to enhance educational opportunities and public recreation

Dam

Design Objectives and Criteria

1.

o Rr0D

Protect the existing railroad embankment

Support development of a more natural channel morphology

Minimize disturbance to the upstream channel

Minimize the potential for uncontrolled release of sediment

Reduce Project construction costs relative to the 2010 NRCS Design

006~

DANBURY RD -

Wiltonv—s@\J [ |
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Design Objectives — 2019 Basis of Design
2010 - 2019 What Changed?

2010 NRCS Design 2019 Basis of Design

Primary Objective Primary Goals

1. Provide fish passage 1. Provide volitional fish passage

2. Remove a public safety hazard

Secondary Objectives 3. Reconnect ecosystem services between the riverine and estuarine environments
4. Restore natural biotic and abiotic fluxes to enhance the aquatic ecosystem

1. Remove contaminated sediment |
2. Prevent piping of fine-grained "..
material from railroad embankment *s, ‘__.}Secondary Goals

3. Reinforce the railroad embankment :’_.,.,.---“ 1. Minimize long-term site maintenance costs
4. Minimize disturbance JPPTTE LA “,‘ 2. Provide opportunities to enhance education and public recreation
5. Stabilize the river grade ".0
6. Make newly created channe! as stable as upstrearﬁ‘.‘ Design Objectives and Criteria
and downstream chan-nel using rounded rock ”’.‘ 1. Protect the existing railroad embankment
7. Create a new floodplain "'.‘)2 Support development of a more natural channel morphology
8. Minimize pollution during constructio ¢

n ""---...,___ 43. Minimize disturbance to the upstream channel
""" 4. Minimize the potential for uncontrolled release of sediment
5. Reduce Project construction costs relative to the 2010 NRCS Design
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The Big Issue:
Railroad Embankment

Previous Approach to
Infrastructure Dependencies
» Part of the dam removal project

* Armor, armor, armor

Evolved Approach (opportunity?)

« The dam wasn't constructed to protect the
railroad

+ |dentify responsibilities and collaborate

* Address infrastructure as part of the dam
removal process

. |
|
.
i
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Montage from Plan Sheet Nos. 4.1 and 4.2 of 32 from 2010 NRCS Plan Set

Railroad Embankmen
You can’t move the railroad.

Design reflected the current state-of-practice — shout out to:
* NRCS Torrington Service Center, Torrington, CT /

So, why not the river?

Dam!
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Railroad Embankment

You can’t move the railroad... So, why not the river?

« ~1,000 ft of railroad

e ~300 ft of embankment

« CTDOT actively

EXSTNG CRAVEL R0
(XSTNG PARONG AREA

« DOTTNG PLOCSTRAN PATH
DOSING ADMCENT Ran. #OW

embankment along the
river with...

Lo
P OSTNG OWND, THAMEG
EXSTNG PROPERTY LN
DOSTNG RGKT ~OF ~may
s § —— CRSTNG SANTARY SLWLR
1 DXSTNG PROMARY APCUNOVENT
along the primary SU s e
channel adjacent to an p— b
B

(anthropogenic) island

PROPOSED Crannil AcCNwENT

working on remedial
actions
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Conceptual
Design Elements

Proposed extent of dam removal
Proposed channel alignment

Aquatic organism passage

Protection of railroad embankment
Sediment management

Changes to regulated natural resources
Construction access & staging

©® N o o bk w0 DN =

. Construction-phase water & sediment
management

£ R
Railroad

Embankment
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Realignment of the Norwalk River

*  Move ~300 ft of river away from
the railroad embankment

Dam <€« =— = Flow

*  “Hydraulic Similitude” upstream
from the project limits

EXISTING SECONDATY CHANNEL

F’I_ﬁ_\N‘— EXISTING CONDITIONS MODEL

s 1T=120"

L

i = | 1
\ .
UPSTREAM LIMIT OF CHANNEL REALIGNMENT
1 0
3

FOST-DAM REMOVAL CHANN

e '
PLAN — POST-DAM REMOVAL CONDITION

SCALE: 1"=120"

@ Stantec

Standec Corsuting Serdces e,
134 Wil Sireal Sufe 200

Hornomgean b 110803711
Tal (413 SBadr 8
www Shanbac.oom

Cepyright Reserved

-y o vout ey,
Tha Copwghts kool e ‘Snnioc. Buproducton of
am o

Consuliant

Notes

1. HORZONTAL DATUM 5 IN REFERENCE TO COMMECTICUT STATE
PLANE MAINLAND NORTH AMERICAN DATUAA 1953 [HADS2] AND
WVERTICAL DATUM I3 1N REFERENCE T NORTH AMERICAN
WVERTICAL DATUM OF 1988 [MAVD 88).

2 3POTELEVATIONS AND CONTOUR DATA SHOWN S CEVELOPED
FROM SURVEY DATA COLLECTED BY MRCS ON &/21/12 AMD
CONTOURS ARE DEPICTED AT 1.0° NTERVALS.

2. TWO-DIMEMEIOHAL DEPTH-AVERAGED FLOW IPEEDS FOR
EXETHG AND POST-REMIOVAL CONDITIONS SIMIULATED USING
U.5. ARMY CORPS HECRAZ [ver. 50.5] USING DECHARGE OF 20
CUMBIC FEET PER SECOMD.

EPTH-AVERAGED
FLOW SPEED (FPS)

X

a0
s
:

Jeswad B seed TTMMLO




2026

JANUARY 15,

N-EWN WEBINAR |

Key Element: “Hydraulic Similitude”

It means “Don’t change conditions along the railroad embankment”

Flow Speeds Sections along Embankment

Existing and Proposed Flow Speed Cross-Section (HEC-RAS Sta. 1280 )

FlowSpead ift/sac)
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Montage from Plan Sheet Nos. 4.1 and 4.2 of 32 from 2010 NRCS Plan Set

Addressing constraints — Reducing the project extents will likely
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Putting the Pieces Together




Putting the Pieces Together — Results
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What's next?

1. Cannondale 2. Gilbert & Bennett Railroad alignment — let's keep going

Norwalk River Watershed (o

2026
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Georgetown Factory Dams
Next full barriers ;
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Realignment of the Norwalk River - let's keep going

*  Move ~300 ft of river away from
the railroad embankment

*  “Hydraulic Similitude” upstream
from the Project limit of work

Dam <€« =— = Flow

“Hydraulic Similitude” upstream
from the Project limit of work
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Key Takeaways

Stop, collaborate, listen

* Flint River (Michigan): The team is everyone who comes into contact with your project, so

LISTEN to your collaborators...all of them.

« Sumgas Creek (British Columbia): Lean on the creativity of your multi-disciplinary team and

boldly take your ideas to clients and regulators.

« Strong Pond Dam (Connecticut): Listen to the needs of partners and collaborators and jump at

the opportunity to provide co-benéefits.
» Learn from your successes as well as your mistakes: how do we repeat what went right?
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Thank you

Jonathan Scheibly, PWS, PE
Principal Water Resources Engineer

Jonathan.Scheibly @stantec.com

Sandra Nelson, MSc, RPBio
Principal Aquatic Biologist

ndra.nelson ntec.com : :
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Gwen Macdonald : e -
Senior Project Manager
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The N-EWN Knowledge Series

A Continuing Education Series about Engineering With Nature

Streamlined Success: Delivering Fish
Passage in Gomplex Urban Systems

3antlfa Nelson Gwen Mactlanéld

Jonathan Scheibly
Principal Water Resources Engineer  Principal Aguatic Biologist Senior Project Manager
—— S tantec

Fish passage restoration is a cornerstone of aquatic ecosystem conservation and resilience. Restoring
access to historic habitats supports healthy fish populations and benefits entire riverine and marine
ecosystems, vital to biodiversity and the revitalization of commercial and recreational fisheries, which in
turn creates jobs and increases ecological and economic resilience in rivers that run through local
communities. This presentation demonstrates Stantec’s expertise in restoring fish passage and aquatic
connectivity through innovative, nature-based solutions. By addressing complex technical, ecological, and
regulatory challenges, our multidisciplinary teams deliver sustainable river restoration projects that benefit
both fish populations and critical infrastructure. Our approach integrates thoughtful yet efficient planning,
strategic engagement, adaptive design, effective construction, and collaboration with local communities
interested in achieving lasting ecological and social outcomes. Featured case studies across North America
showcase a practical pathway to overcome hurdles and move beyond planning to construct effective, long-
lasting solutions that reconnect miles of river habitat, restore healthy fish populations, and benefit both
ecosystems and the built environment.

Save the date!
Upcoming webhinars will take place the 3' Thursday of the month.

Jonathan Seheibly, Sandra Nelson, and Gwen
Macdonald, Stantee

Streamlined Success: Delivering Fish Passage in
Complex Urban Systems

Feb 19

Tom Klein, Waterfront Alliance

12:30pm ET WEDG® Waterfront Edge Design Guidelines

Quirijn Lodder and Evelien Brand, Duteh Ministry
of Infrastructure and Water Management
Nourishing the Dutch Coast to Mitigate Coastal
Erosion and Adapt to Sea Level Rise

Mar 19

12:30pm ET

Register here:

or scan:

1 Continuing Education Credit

Recorded webinars posted online at:
(CEC) is available to attendees

Questions? Please contact:

Alex Curwin, LimnoTech
acurwin@limno.com

Presented hy:
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