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The issue:

What is a obstacle to fish migration?

Anything that can alter behaviour or that results in
delay or stopping of movement

What types of obstacles are there for fish?
Physical: e.qg. leap , velocity, depth
Chemical: e.q. Temperature, DO
Behavioural e.q. light, orifice size
Low flows e.q. upstream abstraction



The issue:
River obstacle passage and fish

Traditionally — if fish species of interest (i.e. salmon)
seen to pass then considered passable / porous

Complex temporal and spatial aspects relating to river
network and fish management

Directional / species bias in terms of passage
information available

Species assemblage? Priority species?
Migrations at different life stages / sizes
Migrations at different times / river flows



The fish: swimming
performance
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need to be considered
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The issue:
Obstacles creating variable selection
pressures on fish communities

Complete barrier to
fish passage?

Eel passage ?
Upstream stocking?

Downstream
survival?




Selection pressure seasonal/
intermittent?

Partial / species
specific barrier

Thermal barrier
Suitable flow

conditions during
migration periods?




Selection pressure temporary?

- Natural temporary
. barrier

Flow conditions
during migration
period




The issue:

 Complex array of natural and man-made
features on river networks providing spatial
and temporal obstacles to fish movement.

* Requirement to not only identify locations,
but assess and compare their impact on fish
passage in terms of numerous local, national
and international management objectives /
priorities.



The structures:

Culverts

Weirs (gauging &
non-gauging)

Fords / Bridge or
Aquaduct footings

Abstraction off-takes
Dams
Sluices

Natural obstacles

All share a number of key
considerations in terms of facilitating
fish passage:

Jump (vertical drop with water depth
requirement)

Swim (water velocity, length
required, water depth)

Combination




Culverts

Important features to consider:

eLength

e\Water velocity

e Gradient

eQutlet drop present at height
eDepth of water in plunge pool
e\Water depth in culvert

e Material
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Weirs

Important features to consider:

eLength

e\Water velocity

e Gradient

eDepth of water in plunge pool
e\Water depth over face

e Material

Plunge
pool




Fords and bridge
footings

Important considerations

* Velocities & depths
* Hydraulic Head difference

* Associated outlet drop characteristics
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Natural obstacles

Type of obstacle:
jump/swim/combination?

Hydraulic head

Multiple channels and
ascent routes

Permanence?

Mechanical damage to
downstream migrants

Passable under varied flow
conditions?




The application:

* SNIFFER (2012) WFD111 (2a) Scores:
Coarse resolution rapid-
assessment methodology to assess
barriers to fish

0.0 = completely impassable

migration 0.3 = partial obstacle but high
impact
 Jump, Swim or Combination
obstacles 0.6 = partial obstacle but low
* Water velocities, distances, and impact

water depths are measured at
appropriate locations to describe

variation and include potential fish 1.0 = no obstacle
passage routes

 Combinations of measurements Provides “snapshot” at low flows
compared to species —specific but information collected to

assessment tables to ascertain a

: inform passage assessment a
conservative “score” P g t

higher flows

http://www.sniffer.org.uk/files/7113/4183/8010/WFD111 Phase

2a Fish obstacles manual.pdf



http://www.sniffer.org.uk/files/7113/4183/8010/WFD111_Phase_2a_Fish_obstacles_manual.pdf
http://www.sniffer.org.uk/files/7113/4183/8010/WFD111_Phase_2a_Fish_obstacles_manual.pdf

The application: assessing potential routes
for fISh passage across river structures

Surveyors assess the separate “fish passage channels” present at
a structure and include in the final assessment

Provides final assessment for species / lifestage and direction



The benefits of a standard approach

Simple and relatively quick to collect measurements

Common terminology and methodology to allow
multiple partner discussion of issues

Assessment at low flows enables “worst case scenario”

Standard assessment measurements provide
comparable baseline for prioritising further actions
across multiple locations

Combination of data and images can be used to inform
if further engineering / fish or camera survey required



Limitations of approach

Rapid “first look” assessment technique with
limited outputs

Still relies on including the subjective assessment
of the severity of certain features

Low flow conditions to collect data but severely
restricted under elevated flow conditions

Has to be used in conjunction with local fish
ecology information

Flow, physical habitat and water quality
information all need to be considered in order to
provide full picture of passability.



Future developments:
Validate the methodology with priority species
Increase measurements and reduce subjectivity
Refine methodology o
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