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WP2 case study:

River Oulujoki — hydropower, peat production,
forestry and protected areas in the context of
WFD and spatial planning




Case study target — Oulujoki
river basin

= Qulujoki is one out of
fifteen European pilot river
basin
 WEFD guidance

documents tested by the
end of 2004

e Second phase of testing
between 2005 - 2007

Lambert Asimuihd Eoual Ares Projeclion

Dats derived from the CCl pan-Eurcpsan River and Catchmant Database
Prepared by JRC-ES-ELrol andseaps-CCM
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Case study aims

= a) Sub-study peat production:

* to create a planning system, which uses mathematical run-off
and loading models to evaluate best possible sites and orders
for peat production

b) Sub-study forestry:

* to evaluate the harmful effects of forestry on small lakes to
promote sustainable planning of forestry

c) Sub-study hydropower:

 to describe in detail aspects related to hydrologically and
morphologically heavily modified water bodies

d) Sub-study protected areas:

» develops classification criteria for aquatic ecosystem related to
protected areas and promotes spatial planners to take into
account the needs of these areas.




Biological quality

Hydromorpholo
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Diffuse
sources

Scattered settlements sewage

Agriculture diffuse

Forestry

Urban storm waters

Atmospheric deposition

Point sources

Industrial wastewaters

Municipal wastewaters

Mining

Contaminated lands

Animal husbandry

Solid waste management

Aguaculture

Peat production

Abstraction

Raw water supply

Agriculture

Industry

Fish farming

Hydropower

Open cast coal mining

Morphological

pressures

Dams (transversal)

Weirs (transversal)

Longitudinal embankments

Straightening

Dredging

&

Shore protections

Urbanisation

Hydrologic

al
pressures

Flow regulation (rivers)

Hydropeaking

Level regulation (lakes)

Change in riverprofile

Other
anthropogenic

pressure

Recreation

Fishing/angling

Climate changes

Land drainage (forestry)

Overgrazing

Introduced species

Introduced diseases

I:INot present
|:|No effect
|:| Low impact

|:| Moderate impact

- High impact



e area 22 841 km?

. By - lake percentage 11.4 %

e mean annual discharge 259 m3/s
- . number of lakes 502

* number of rivers 85

150 Kilometers




(«

River Oulujoki is one of the most |
heavily modified river in Finland ‘o

 Total hydropower production capacity [ Natural lake
of 55 MW with 18 plants e

« Total construction efficiency of 80 %

Physically modified rivers or lakes can
be designated as heavily modified .

7

[] Regulated lake

® Hydropower plant
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In practice

= Designation test of major river stretches and lakes of River Oulujoki

» defining hydromorphological change (flow-level regulation, hydropeaking,
embankments, dikes, shore protection)

» defining ecological status (macrophytes, benthic fauna, fishes)

» estimation of economical benefits (hydropower, flood protection, recreation)
Setting environmental objectives

» defining of ecological potential

« restoration measures needed (minimum flow, fish bypass, artificial spawning areas)
« changes in flow patterns (diminished hydropeaking, changes in annual regulation).

Determination of conflicts between uses and legislation

e comparison between present practise and good ecological potential
« part of official national legislation work

« evaluation the problem between conflicting directives
Spatial planning dimension
* better environmental status, better possibilities to use the rivers

e co-operation with projects dealing with enhancements of fishery (bypass
channels, fish-ladders)




DESIGNATION TEST

Natural WB

v

Is ecological status good? — Yes

NO

Is lowered status based on physical NG Natural WB
modifications of water bodies?

| Yes

Is it possible to reach a good ecological |, veg Natural WB
status without any significant effects on use
of water body (art. 4 (3))?

lNo

Is it possible to reach benefits enabled by

physical modifications by other means (art. 4, . Natural WB
(3))? Yes

No ‘ » Heavily modified water body



Preliminary results




PRESSURES AND IMPACTS — THE
RIVER OULUJOKI

(«

Morphological and hydrological changes
significant

e Fully developed for hydro power power

 Efficient short term regulation
* 36 % of the river is dredged

Virtaama (m %/s)

* 44 % of shoreline is protected from
erosion
= Significant adverse impacts on ecological
status

* No rapids left

« Migration of salmonids is prevented and
spawning areas have been mostly
destroyed

* Flooded meadows and eroding shores
have been disappeared

= CONCLUSION: PROVISIONALLY
HEAVILY MODIFIED WATER BODY




CHARACTERISATION OF SURFACE WATERS

Coastal waters Rivers || Lakes Artificial

TYPOLOGY

O0O00O0 O OO O OO0 OO0 OO0

Principles: location, area, water colour, stratification etc...

- L

CLASSIFICATION

Phytop. Macroph. || Benthos Fishes

Water
chem. Morphol.
stat. L
Hydrology
ECOLOGIGAL STATUS
HIGH coob | moperaTE |Poor  [[EADIN

8

8

To describe human
Impact on water
bodies

Surface waters are
classified according
to ecological and
chemical status

Five scale ecological
classification
compared to
reference status

o determined by
composition of
biological quality
elements

e chemical and
hydro-
morphological
status are playing
secondary role



Biological
guality elements




General view

Natural River Muhosjoki

-Clear riverine vegetation with
flood zone

-High biodiversity

Regulated River Oulujoki
-Eroded littoral zone

-Lowered biodiversity




Mainstream of Oulujoki

Adguatic macrophytes shows deteriorated status

1,6

River Oulujoki, sub-basins




Mainstream of Oulujoki

Benthic fauna is degraded

e comparison of kick off
samples of Ephemeroptera
species (number of
iIndividuals

1 =reference, 2 =
morphologically slightly
modified, 3 =
morphologically heavily
modified, 4 = River Oulujoki




Similar approach for lakes
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Definition of environmental objectives
- lowermost stretch of river Oulujoki




* Big success of fish way In
2004
«Salmon returned after 50
years disappearance
» 399 fish with max. ind.
18 kg
*Flourishing fishery (at least
before restrictions)




BIOLOGICAL
QUALITY
ELEMENTS

HYDROMORPHO
LOGICAL
ELEMENTS

PHYSICO-
CHEMICAL
ELEMENTS

Reflect the values of the

closest comparable surface
water body type, with the

Slight changes the values of the

physical conditions resulting |
heavily modified
characteristics

1]

Conditions are consistent with the onl

impacts being those resulting from thg

heavily modified characteristics of the
water body once all mitigation
measures have been takerensure the
best approximation to ecological
continuum in particular with respect tg
migration of fauna and appropriate
spawning and breeding grounds.

Physico-chemical elements correspo
totally or nearly totally to the undisturb
conditions associated with the surfac
water body type most closely compara

relevant biological quality
elements as compared to the
values found at maximum
ecological potential

4

Conditions consistent with the
achievement of the values for
the biological guality elements

4

The values are within the ranges fto

ensure the the values specified for
biological quality elements

the



Oulujoki main stream
approach

Panel of experts consisting of 20 specialists:
e research, fishery management, environmental authorities
e ngo:s for nature protection and free Oulujoki

Intensive one day meeting with preparatory work
e some experts were already members of steering group

In general the issues of MEP/GEP are not at all known




TASK 3: DEFINE MEASURES, WHICH DO NOT HAVE SIGNIFICANT ADVERE
EFFECTS ON THE SPECIFIC USE OR WIDER ENVIRONMENT

TASK 4: ESTIMATION OF THE EFFECTS OF PRECEDING
MEASURES ON ECOLOGICAL STATUS

TASK 5: EXCLUDING OF IMPACTS OF LOADING,
FISHING AND FISH STOCKING

MAXIMUM ECOLOGICAL POTENTIAL







TASK 1: CONSIDER ALL POSSIBLE
MEASURES TO REDUCE HARMFUL

_EFFECTS

Habitat restoration in the main channel

o restoration of stream-habitats of the side channels, minimum
flow environment of the old channel, natural bypass channels

Habitat restoration in the tributaries
Improvement of fish migration

Reduction of short-term regulation

Actions at the river basin (silting, water quality)
Fish stocking

Regulating of fishing




Natural bypass channels




TASK 2: IDENTIFY HYDRO-MORPHOLOGICAL MEASURES

WHICH IMPROVE THE ECOLOGICAL STATUS




TASK 2: IDENTIFY HYDRO-MORPHOLOGICAL
MEASURES WHICH IMPROVE THE
ECOLOGICAL STATUS

Habitat restoration in the main channel

» restoration of stream-habitats of the side channels, minimum
flow environment of the old channel, natural bypass channels

Habitat restoration in the tributaries

Improvement of fish migration
Reduction of short-term regulation
Actions at the river basin (silting, water quality)
o "
o et




TASK 2: IDENTIFY HYDRO-MORPHOLOGICAL MEASURES
WHICH IMPROVE THE ECOLOGICAL STATUS

TASK 3: DEFINE MEASURES, WHICH DO NOT HAVE SIGNIFICANT ADVERE
EFFECTS ON THE SPECIFIC USE OR WIDER ENVIRONMENT




TASK 3: DEFINE MEASURES, WHICH DO
NOT HAVE SIGNIFICANT ADVERSE
EFFECTS ON THE SPECIFIC USE OR
WIDER ENVIRONMENT

Habitat restoration in the main channel

» restoration of stream-habitats of the side channels, minimum
flow environment of the old channel, natural bypass channels

Habitat restoration in the tributaries
Improvement of fish migration
o compensation flowis 1 — 2 m3/s
et ot ratiord p -
ofchat |gc)

Actions at the river basin (silting, water quality)




TASK 2: IDENTIFY HYDRO-MORPHOLOGICAL MEASURES
WHICH IMPROVE THE ECOLOGICAL STATUS

TASK 3: DEFINE MEASURES, WHICH DO NOT HAVE SIGNIFICANT ADVERE

EFFECTS ON THE SPECIFIC USE OR WIDER ENVIRONMENT

TASK 4: ESTIMATION OF THE EFFECTS OF PRECEDING
MEASURES ON ECOLOGICAL STATUS




TASK 4: ESTIMATION OF THE EFFECTS OF PRECEDING

MEASURES ON ECOLOGICAL STATUS
HOW SIGNIFICANT THE INFLUENCE IS ON THE SPAWNING AR EAS OF SALMONIDS?

MEASURE ROUGH ESTIMATION OF THE EFFECT
Restoration measures in the main channel appr. 3 ha
Restoration measures of the tributaries appr. 40 ha

natural bypass and spawning channels

3-6 ha (+ spawning areas in the tributaries above
the Montta power plant)

Fish-ladder

Access to the spawning areas in the tributaries
above the Montta power plant

Fine adjustment of short-term regulation

Minor positive effect?

Measures at the river basin

Affects on the attractiveness of the tributaries and
to success of spawning areas

MAXIMUM AMOUNT OF ADDITIONAL SPAWNING AREAS:
8THE MAIN CHANNEL INCL. BYPASS CHANNELS =10 ha

8THE TRIBUTARIES = 40 HA.

8IN NATURAL STATE = APPR. 400-500 HA




TASK 3: DEFINE MEASURES, WHICH DO NOT HAVE SIGNIFICANT ADVERE
EFFECTS ON THE SPECIFIC USE OR WIDER ENVIRONMENT

TASK 4: ESTIMATION OF THE EFFECTS OF PRECEDING
MEASURES ON ECOLOGICAL STATUS

TASK 5: EXCLUDING OF IMPACTS OF LOADING,
FISHING AND FISH STOCKING

MAXIMUM ECOLOGICAL POTENTIAL




RIVER OULUJOKI - MAXIMUM ECOLOGICAL
POTENTIAL — A TENTATIVE ESTIMATION

PRESENT STATE
(MONTTA-MERIKOSKI)

MAXIMUM ECOLOGICAL
POTENTIAL (ESTIMATE)

The spawning success of the
salmonids

Very insignificant (main
channel)

- Grayling, insignificant
- Trout, probably not

- Salmon, probably not
- Sea whitefish, ?

Insignificant? (main channel)

smolt amount appr. 1000
salmon and 1000 trout

Moderate? (tributaries)

smolt amount appr. 3000
salmons and 3000 trout

-In present state, amount of
the smolts stocked in the sea
area is appr.

200 000

The amount of spawning
areas

n. 1 ha

Increasing appr. 40 ha, from
which 30 hais in the
tributaries




Parties concerned

SYKE
Environmental authorities (REC)

Fishery research institutes and organisations (RKTL,
Rural development centre)

NGO:s (nature protection association, Oulujoen reitti)
Councils of Oulu and Kainuu

Hydropower companies (Fortum, Graninge)




Next steps

Large expert group in
October
 fine tuning of
environmental goals
Draft report before the
mid-term workshop




