IEA Hydropower Implementing Agreement Annex VIII
Hydropower Good Practices: Environmental MitigatMeasures and Benefits
Case Study 10-05: Landscape and Cultural Heritadgekkosniva Hydropower Plant, Finland
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Key Issue: e
10- Landscape & Cultural Heritage ;
1-Biological Diversity

6-Reservior Impoundment

Climate Zone:
Df : Severe

Subjects:
- Preservation of an old village and riverine habtat

Effects:
- Preservation of an old village with wooden houses and its landscape

Project Name: Kokkaosniva Hydropower Plant
Country: Finland (Europe) (N 67°13'22" , E 27°19'33")

Implementing Party & Period

- Project: Kemijoki Oy
1987 -

- Good Practice: Kemijoki Oy
1987 -

Key Words:

Cultural Heritage, Landscape, Old Village, Lowering Head, Riverine Habitat

Abstract :

In order to preserve an old village which had survived World War I, together with its landscape,
from reservior impoundment, the planned head of the power plant was lowered by additional
dredging, and small islands were constructed to keep the landscape more river-like.

1. Outline of the Project

Kokkosniva is one of the seven run off river hygawer
plants constructed on the River Kitinen, a tribytaf the
River Kemijoki. A large artificial lake was builthothe
upper parts of the River Kitinen. Artificial lakea$ also
been constructed on the nearby tributary, Riverd_uihe
location of the project and its surroundings arewshin
Fig.-1 and Fig.-2. These two reservoirs have be
connected to each other with the Vuotso chantielspart
of the waters from the Luiro catchment area hawenbe _
diverted for the use of powerplants on the Riveinkn. : .
The total volume of the reservoirs is more thanbtou /\g
compared with their annual inflow.

Fig.-1 Location Map



The plants on the River Kitinen are mainly rungeak load production in the wintertime. The regjoita
height of upper reservoir of the Kokkosniva powianpis 0.6 m in the winter and 0.4 m in the summer
This creates good conditions for recreational uBee construction schedule of Kokkosniva hydropowe

plant is showr
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Fig.-2 Kokkosniva Hydropower Plant and Its Suridings

Table-1 Specifications of the Kokkosniva poweinpla

Item Specification

Catchment area | itinen 4,930 knf

(+Lokka) 2,360 ki

Max. capacity 25 MW

Annual output 79 GWh

Effective head 11.5m
Power plant - :

Max. discharge, turbine 260°®

Discharge past flood gates 2*73@m

Area of the upperreservoir 1,684.32 ha.

Total length 12,500 m

Length of concrete dams 100 m
Dams

Volume of concrete dams 27,008 m

Volume of earth dams 785,006 m




Table-2 Construction Schedule of Kokkosniva Hvdropowani
"179/8"7 "17978'8 179789 17990

Construction work of the power plant
Embankment dams
Tailrace channel — —
110 kV gear plant
Electrical installations
Spillway assembly —
Turbine assembly I
I
I

Generator assembly

Generator transformer
Landscaping

Clearing of wood in the upper basin

Roads and recreational constructions — — —
Raising of water to the upper basin -
Test run of the power plant =
Commersial use begins 1.10.1990 L 2

2. Features of the Project Area

The Kokkosniva power plant is located in Laplam, morthernmost province of Finland. The difference
of altitude are minimal in Central Lapland and ¢hare many bogs in the region. The area is vergapa
populated, the population density in the whole aagl being only 2 people/kmSmall villages have
usually been established on the riverside. Fishingting and berry-picking still represent an intpot
role in the food economy of the local householdge Buvanto village - situated in the sphere otierice
of the power plant - is a typical village commurdgveloped on the riverside. Nearly all other cdgbphish
villages were burnt down during the Second World.Wa

The mean temperature of the area is about. th January the mean temperature is -18ut the coldest
measured temperatures have been approximately -5 July the mean temperature is 14and the
annual precipitation 500 mm.

3. Major Impacts

Kokkosniva is a run off river hydro power plantt#dugh the embankment area is not large, the likesr-
landscape changes into lake scene near the poswer pluring the embankment, there was a danger that
historically valuable buildings would have beerofled. The Suvanto village is a typical riversidiage,

so the landscape would have radically changedfldbded area was carefully investigated by meagurin
the elevation of the buildings and by the hydracditculation.

The change of the fish habitat was known by therepce of the monitoring results of the similasject.
The change of the riverine habitat from a fast immmniver bed to a slow running reservoir has also
implied changes in the habitat of fishes. Thisreaslted in changes between fish species. Rheg#tles
have decreased while species favouring limnic ¢immdi have increased. Of individual species, gnayli
has significantly declined whereas pike has sthesmgd.

4. Mitigation Measures

As a result of careful planning, the upper wateellavas lowered by one metre compared to the @ligin
plan, ie. the head was lowered from 12.5 m to ©i.5his, combined with other large measures, was
enough to save the buildings.

The shores of the village area were shaped sthinatew shore - formed 3 metres higher than thygnati
water level - did not contain any shallow areaseréhwas 100 ha. to be shaped, of which 60 ha. was



excavated for water area and 40 ha. was usedrforfila There was 790,000 htand to excavate. Nine
barns were lifted to the filled land area in thieimer locations; at the same time shingle roofsewe
renewed. Two cottages were relocated and roadbrieand a reception building constructed in the new
holiday village. Five swimming beaches and eleveat lharbours were made. In addition, a local road
network of 10 km was built in the surroundings lué village. Several small islands were made nesar th
village in order to maintain the landscape as {iikeras possible (see Fig.-3).

Referring to Fig.-3, there was the narrow Rivetni&n (white area) before project implementatiame T
flooding of the area made a new lake (blue area)k@ep the landscape more river-like and to avoid
formless shore lines several small islands werstnacted on the flat bank.

Because of the lowering of the head of Kokkosniydrn power plant, the tailwater level at the upper
Kurkiaska power plant was to be lower. This cadezdl-ice problems and loss of energy productidae

to this, a dredging project between the two poviemtp was executed after the construction of Kgkda
power plant. The costs of the dredging were 3ionill and the volume of the excavation material was
500,000 m . After the dredging these problems significadkicreased. The dredging the river decreases
the velocity of flow thus helping to cover the riv®y ice. When the river has ice cover, frazilpceblems

will not exist.

In accordance with the licence decisions, the fishulation is managed by the stockings of whitefish
brown trout and grayling. In recent years also leatzed rainbow trout has been stocked. Part of the
stockings has been carried out on the tributaries.

The culculation results of "Head Loss” and "Fradezé Thickness” are shown in Fig.-4.

Fig.-3 Several small islands having been congduct



Fig.-4 Head Loss and Frazil Ice Thickness
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5. Results of the Mitigation Measures

The project was completed in 1990. The total costs
of landscaping were 1.2 million. Almost every
single building in the village could be kept inithe
old locations. The village is still very lively ared).
artists have spent a lot of time there. Although th
landscape near the power plant changed from river
scene into a lake scene, the scenery by the &illag
of Suvanto could be preserved very close to the
original, mainly due to construction of islandslan
shaping of shores (refer to the photo of heading
information and Fig.-5).

Fig.-6 shows water level and flow rate in mearFig.-5 Suvanto Village beforeimplementing project

discharge of 76 ffsec. before and after
construction of Kokkosniva hydropower plant.
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Fig.-6 Kurkiaska — Kokkosniva water level and flow rateviean discharge 76 fsec
before and after construction of Kokkosniva Powanf

m/sec

After the construction of Kokkosniva hydropowerntlathe spawn of grayling was expected to happen
poorly. The monitoring of the fish and stockindafging) has been implemented continuously after th

construction. Fishing in the reservoir is mainlyriea out by the local residents for domestic usg
gillnetting and trolling. The most important catspecies are pike, burbot and whitefish. The catofies

brown trout and rainbow trout have in recent yearseased mainly on account of the stockings.



6. Reasons for Success

The actual basis for the environmental planninthe project was the preservation of the originhef
village. Both the National Board of Antiquities ahtistorical Monuments and the local residents were
involved in the planning. Although the final resuths a compromise, all parties were satisfied emauitip

it.

7. Outside Comments

1) Lapin Kansa* : Suvannon kulttuurikyla sailyi @fcultural village of Suvanto was preserved), 8
August,1990

2) Lapin Kansa*: Maisemointi Suvannossa todettimistuneeksi (The landscaping in Suvanto was
successful), 18 November, 1999

8. Further Information

8.1 References

1) Kemijoki Oy & Suunnittelukeskus Oy: Suvanto, teaalueiden maisemanhoitosuunnitelma (The
management plan for the bank areas in the Suvdlaigey, report in Finnish, 1985

8.2 Inquiries

Kemijoki Oy

Address P.O. Box 8131, 96101 ROVANIEMI, FINLAND
Tel. +358 16 7401

Fax +358 16 740 2325

E-mail info@kemijoki.fi

Internet  www.kemijoki.fi

This case history of hydropower good practice liphed for educational and informational purposesy and may not
be used for any other purpose. Duplication for owrtial purposes is prohibited. The author(s) & publication make
no express or implied warranties concerning thisecaistory, including no warranty of accuracy dndiss for a

particular purpose.
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