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Different forms for different landscapes
Different divergence for different landscapes

Headwater streams
swiftly flow down
steep mountain slopes
and cut deep, v-shaped
valleys. Waterfalls and
rapids occur in this
zone.

. At the lowest elevations,
Lower-elevation streams fiver meandersacross

merge to flow down a broad, nearly flat valley
gentle slopes. Valleys and floodplain. At a river’s
broaden as coalescing mouth, it may divide into

\ rlers start to meander. separate channels as it
flows across a delta
extending out to sea. The
coastal plain and delta

are made of river sediments.

Credit: West Rivers Trust
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Riparian Corridors

Riffle
Shallow & rocky with Eddy :
surface disturbance Swirling, reverse Tailout

current Shallow area at
end of pool

L Lo
5"

Run

Deeper water with
smooth, uniform currents Pool

Deep, calm water

Credit: Fix.com
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»Natural River »Channelized River

A channelized river often has
a.Cleared banks. ,
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NATURAL FORM OF A RIVER: BARRIERS TO MOVEMENT

Impacts of impoundments on river habitat

Loss of juvenile

i Interruption of natural ; X
Impounded river pool/rif?le sequence* and spawning habitat

Accumulation of
nutrients/pollutants

Uniform (slow) flow

Un-impounded river

Greater habitat diversity

Greater biodiversity e

Barrier to fish migration
and sediment transport

~_ T Diverse flow patterns
Diverse depth

*Impoundments often create ‘weir pools' downstream which provide holding habitat but at the expense of naturally-formed pools and riffle habitat

Credit: Wild Trout Trust
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Flood Channelized

River Ecologically Functional Floodplain

Disconnected A
Floodplain ~ Bamer/Levee

Credit: American Rivers
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Surface water

* - 4
J ! ) - - P P | LA -~ Sl
&~ vl L o0 & -7L— o e A Ty Vg B e W 05 LIy [~ R .
v O, 9 o O .U " o« 20y > (T A = B P o
- . . - + .. . F - » oe . - K M. ™
6. e o ek g PRS2 Ground water: ¢2-70 CineT eAva T PRl .
L e - LN e . oN* ', & Ve .~ A s YT e - "~ L . 1 - S . o N .

> Water (not ground water} held by molecular attraction
surrounds surfaces of rock particles

All openings below water table
full of ground water

Credit: Donal Daly



NATURAL FORM OF A RIVER: WATER TABLES

Credit: Susan Page, University of Leicester

=== \Nater table

Peat dome
Clay / sand
Stream channels

former extent
of peat dome
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WHAT IS A HEALTHY RIVER?

What do we mean when we refer to a polluted water body?

EPA have their own definition of EQS for High Status and
Good Status Rivers (to be discussed later).

But really...

It's the correct water chemistry parameters for that river in its
natural form without human pressures present.
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What do we mean when we refer to a polluted water body?

Eutrophication

Nitrogen  Phosphorus

These
nutrients
cause an

increase in
phytoplankton

." e . TIE Algae Bloovﬁ

—

Sedi mehts from
land block sunlight h 4 -
" N d S | ¥
Phytopla,fkto,: = Algae Die
o growth on
Sedgegrass Sedgegrass Oxygen

Decay

Lose: Food, Habitat & Oxygen P redl.!d_:
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What do we mean when we refer to a polluted water body?
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Aqguatic Riparian

High Water Level

«  Water Table
 [(location varies and may change)

Credit: Gloucestershire Wildlife Trust
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C sequestration

Biomass &
bioproduct
harvest

Wildlife corridor

r* Nutrlents
v .

Flood
attentuation

‘Excess N uptake by plants

Stream temp. modlf‘ catlon
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Sequesters Provides Provides

Dissipates Produces sediment, habitat aesthetic services  Releases a «
stream energy wetland contamm_ants, to support and recreational  slower and B\ v T
for flood control products and nutrients biodiversity opportunities  cleaner water s
Supporting
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EXERCISE

Identify
the ‘good’
features in

the scale
model
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WFD and River Basin Management Plans

Water quality has to be protected and
restored where necessary to reach these
environmental objectives.

20222027 g
Minimum objective of good. |

No deterioration

River Basin Management Plan prepared
every six years

Sets out necessary measures to protect and
restore water quality in Ireland.
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Conducted by EPA with support from Local /é\
Authorities, IFl and other state agencies. ep

¢ 2,899 waterbodies
e 60% of the total number of water bodies

2,429 Rivers
224 Lakes, 80 Estuaries, 45 Coastal waters, 16 Canals, 121 Groundwater bodies

Classification:
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Sampled vs modelled:

Monitored sites are actually visited for:
« Water chemistry parameters,

« HyMo assessments

« Biological indices

Modelled sites are based off predictive o, TR [ 7 N
desktop studies. L >
Frequency:

Physiochemical:
* 4 times per year for operational
« 12 times for surveillance.

Biological: Every 3 years ([, e U




Wat f o-funde
SAMPLE POINTS LIEE | |t s

A\ River Station
Lake Station

A Transitional Station

4 Coastal Station

A Groundwater Station

Eustace
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RESTORE PROJECT L'VFE

Inland fisheries Ireland, UCD, EPA
funded

Monitoring programme for
Waters of LIFE
Multidisciplinary monitoring
programme

Detects change in high status
objective river waterbodies

Assess effectiveness of measures
to protect and restore them

Bespoke to pressures in each
catchment
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Avonmore Catchrhent

L4355

Ballyknockan
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RI6s
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=== High
Moderate

[__] WFD_RiverSubBasin
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How do we assess hydromorphology?
RHAT Survey | Morph Survey | Desktop Assessment | River Restoration Plan

Ji. River Habitat Survey data input form A w
Pagel Page2 Page3 Page4 MapData Photos Indices RHAT /'\ | C b e c aters Of
- - LI E[E
River Hydrommorphological Assessment Technique ,” L ?‘
Field Assessment of Morphological Condition 7
flow direction a
Channel Form and Flow types Poor w
Channel vegetation Good v P
Substrate condition Moderate . s
Barriers to Continuity Good v Y
LEFT Bank Structure and stability High w
RIGHT Bank Structure and stability Bad w
LEFT Bank Vegetation Bad v
RIGHT Bank Vegetation Bad v
LEFT Riparian land cover Bad v
RIGHT Riparian land cover Bad w
LEFT Floodplain Connectivity Bad v
RIGHT Floodplain Connectivity Bad w *‘OQ /,’ LOWﬂOW channe) width is
Hydromorphological condition score: 0.34375 ‘\‘ é\‘bz“ ”/" between 5 and 10 m. Therefore,
WFD Class: FOOR \:\/,—/' module length is 20 m o L
v WO it ot
Credit: River Habitat Survey Credit: Modular River Survey



HOW DO WE ASSESS WATER CHEMISTRY PARAMETERS?
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Credit:
Dunia
Rios-
Yunes et
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The ‘good guys’ Credit:LAWPRO

Macro-invertebrates:

Diversity and abundance tells a story.

Sampled using kick sampling techniques ey || a0, || Gty

i1 wide head with large H Gile 2 bd et ]
eyes on top and |1 Gills along abdomen give it |

{2 thin filamentous tails i
at end of abdomen flattened body i : a ‘spiky’ appearance i
.....................................................................................

Various stories can be told based on type of
indicator presence: Acid indicators, sheep dip I 4 3 |
etc.

Leech

Tells a story longer than simple chemical | swcabomeasa | s e vondouse,

Waterlouse

moves by stretching i i
cukbody i 5 shell covering body 3 crawls slowly along bottom i
- e

parameters, life cycles take 1- 2 years. ST L

! |
E Swimming mayfly g Brm:vn 1
! : 5 caddisfly !
| ' - :
i . - Blackfly w !
i :
! i

§ larva
Freshwater shrimp ; Pink caddisfly
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e Other biol og ical di?;?'a%g;% Phytoplankton Submerged macrophytes Ecological status
Indices it
I . | Charoph e
include: e mn
° Potamogefon
® F I S h anat?}ﬁ;;ds Tolerant

Potamogeton

Phytoplankton e
Macrophytes (plants)

o B e n t h I C AI g a e MODERATE
Free floating
vegetation + POOR
epiphytes
BAD

B

ES IRELAND -
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 Are as close to natural conditions
as possible and must be retained
as a reference to these
conditions.

« Are the last reservoirs of sensitive
species which are endemic to
Irish Culture and Ecology.

Provide the highest value in
terms of ecosystem services
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1. Rivers have a natural form, functions and water parameters which
must be protected or restored.

2. RESTORE project is responsible for monitoring, it is regular, locations
picked based on measures implemented and not cross reported

3. High Status Objective rivers act as reference of undisturbed and a
refuge for those species dependent on these conditions




