
Fixing Fraser 
Floodgates for Fish



How Resilient Waters Started

ǒ 160 Floodgates, 60 Pumpstations & 250 KM of dikes 

along the Fraser, aging and outdated

ǒ Blocking 1500 km of important off-channel slough and 

stream salmon habitat (Watershed Watch, 2018)

ǒ Loss of 85% of floodplain habitats (Finn et al. 2021)



ǒ Gateway and nursery for one of the 
largest and most diverse salmon 
populations in the world

ǒ 4th largest port and 12 th fastest 
growing region in NA

ǒ Most productive and fertile 
agricultural land in BC

ǒ 30 First Nations, 25 local 
governments, and 3 million people

ǒ Climate change increasing and 
shifting flood risk type

ǒ Prohibitively Expensive to upgrade 
flood infrastructure with status quo 
solutions = $8 -10 billion
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Inequitable History of Flood Infrastructure



5Importance of Floodplain / Off-channel habitat for Salmon

ÅCrucial overwintering 
nursery habitat for 
out-migrating juvenile 
salmon, especially 
[Harrison] Chinook

ÅAdjusting to salinity 
closer to estuary



Identifying Restoration Opportunities: 2020 - ongoing

www.resilientwaters.ca/map - data 26 high priority sites from 

Hope to Estuary

http://www.resilientwaters.ca/map-data


ǒ Site Assessments of flood 

infrastructure at Priority Sites 

- Pearson Ecological

ǒ Colony Farm Floodgate 

Study ïUBC Salmon Lab 

(Zachary Sherker), 

Kwikwetlem FN, Metro 

Vancouver (2021-ongoing)

ƴ Pumpstation and Fish 

Passage Study - 2024-2027
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Collaborative 
Research

Photo: Watershed Watch Salmon 
Society



Site Assessments- Fish 
and WQ at 26 priority 
sites Report Cards over 
3 years

Data freely accessible 
www.resilientwaters.ca/
data

http://www.resilientwaters.ca/data
http://www.resilientwaters.ca/data


Genetic Fin Clip 
Analysis

~250 clips taken 
from high priority 
sites 

2021 Chinook ï
origin stream 



Genetic Fin Clip 
Analysis

~250 clips taken 
from high priority 
sites 

2021 Coho ï
origin stream 



Joeôs Lake Floodgate Replacement

Nicomen Slough, Fraser Valley (Non-Tidal)

Project Lead: Resilient Waters

Key Partners:

ǒ Leqôa:melFirst Nation

ǒ North Nicomen Dyking

District

ǒ Local landowners

Funding: 

ǒ BC Salmon Restoration & 

Innovation Fund

ǒ Pacific Salmon Foundation

ǒ Bonneville Environment 

Foundation



















Joeôs Slough Floodgate Replacement Details

ǒ Timeline ~ 4 years from funding application to construction completion

ǒ Installed spring 2024, automated summer 2025 (solar panel / battery + controller)

ǒ Cost = $1 million
ƺ $200K pre-construction (meetings, feasibility and modeling, engineering design, permitting) + 

ƺ $800K construction ïmainly cuz it involved ripping a dike apart and putting back together

ƺ Many dikes were constructed in late 1800ôs or early 1900ôs by farmers, never know what youôll get

ǒ Opened 5 hectares of slough habitat in high salmon value area ïCoho, Chum, 

Chinook, potential for further future connections

ǒ Multi-partner effort / table that has led multi-million $ funding restoration in the area

ǒ Funded by BC Salmon Restoration Innovation Fund, Pacific Salmon Foundation, 

Bonneville Environment Fund



Tidal vs. Non-tidal Scenarios

Non-tidal
ƺ more straight forward

ƺ main vector of flood is freshet, 

once a year for sustained 

period (4-6 weeks)

ƺ Solution = Vertical gate (can 

automate or manual close)

Tidal

ǒmore complex

ǒ tides = 2x daily flood + interacting with 

other potential vectors of flooding (e.g. 

Coquitlam River) causing variable and 

unpredictable conditions constantly

ǒ Solution = Self-Regulating Tidegate

(SRT) which there are many options to 

choose from, no obvious or agreed on 

go to





The Wild West of Self-Regulating Tide Gates

ǒ Many different technologies and approaches

ǒ Top-hinged, side-hinged, even vertical (not 

typical cuz of # of times opening and closing / 

day = wear)

ǒ Water level trigger typically a float (no-power 

required), or sensor (power)

ǒ Only 2 SRTôs in whole Lower Mainland
ƺ 1 defunct Juel gate ïon Musqueam Creek

ƺ 1 functional Golden Harvest GH-850R at Colony Farm 

on Coquitlam River

ǒ See Juel Tide gates youtube channel

ǒ Retrofits ïeasiest is chaining gate open. Yet to 

hear of an óengineer approvedô retrofit, but would 

be amazed to hear if one exists.



Lessons Learned - Making Floodgate replacements happen

ǒ Willing and interested local government and First Nation ïpriorities can vary, 

political cycles ebb and flow

ǒ Solution needs to improve fish habitat + reduce flood risk + other benefits

ǒ Funding programs are competitive and rarely prioritize multi-benefits, so 

cobbling things together (Washingtonôs Floodplains by Design is a great 

exception to this rule, prioritizes multi-benefits)

ǒ Typical full replacement = $1 million CAD start to finish (based on 2 examples)

ǒ Regulations not well understood or enforced (not mandatory to install fish-

friendlier gate solutions)

ǒ Best Practices are not standardized, little education in the sector about doing 

this in a multidisciplinary way to meet fish passage and flood mitigation needs
ƺ Very interested to further this, reach out if you have ideas

ǒ Many options exist and very little information easily available about each

ǒ Balancing ongoing maintenance, operations, initial costs



Once a floodgate is iné

ǒ Maintenance, monitoring, responsibility
ƺ ensuring debris / beavers donôt impact closing and opening

ƺ who is checking it and when to make sure itôs working as intended - not just for floods but 

for fish too?

ǒ Operations
ƺ if manual who is going out to close if flooding is forecasted, open when flood recedes

ƺ if automatic, do you have a way to know the system is working?

ƺ if powered can install remote system (just installed at Joeôs Lake floodgate, solar 

powered, controllable online)

ǒ Might sound simple but many of these easy to overlook, especially for lower 

capacity governments



Pumpstation Study - 2024-2027


