
’Let the River live’  During the course of this semester the pro-
ject investigated the city of Sarpsborg and 
its future plans to expand and become a 
major link to Europe with the inter-city rail 
developement. With a background from en-
vironmental science,I was immediatly dra-
wn to the challenges along the river banks 
and the hydropower dam.

The river was a spawning ground for 
anadromous Wild Salmon ( Salmo Salar)
however over the years the industrial  de-
velopment contributed to ecological chal-
lenges in the habitat quality.  Anadomous 
Salmon spend the first part of their lives in 
fresh water, then they migrate out to sea for 
a few years.  

 The anadomous Salmon have a ’homing’ 
instinct and therefore return to the spot 
they were hatched in river inlets to repro-
duce. Despite efforts the returning wild 
Atlantic Salmon population has plumited 
the last few years and the situation is dire. 
I suggested three strategies to increase 
habitat quality, improve longitudal river 
connectivity and an on-land fish farm.

Sarpsborg is an impressive city. During 
fieldwork we spendt time walking and 
exploring the area. The main attraction of 
the city  was the industrial development 
along the River Glomma. Not only did 
the west - east  terrestrial crossing  serve 
as a bottle neck for cars and pedestians, 
the hydro electric power dam served as a 
barrier for the riverflow and migrational 
species.

‘As millions of Salmon fight their way up river, returning to the shady bend in a 
small stream where they were born or dumped into the river. Millions of humans 
make the opposite journey, leaving home in search of economic or environmental 

security.’  (Milligan,2015)

Studio GLA 305:
Sarpsborg

‘Let the river live’

Phase 1: Fieldwork and research 

Urban Settlements in Sarpsborg. Industry and business in Sarpsborg
along the rinver Glomma.

Road network and train line in 
Sarpsborg.

Glomma river system in 
Sarpsborg.

A.

A’.

A’.A.

Industrial impact on the water quality.

Elin Karoline Harstad GLA 305 fall 2021

4
10

1 2

3

9

6
7

GLA 305 Fielwork Poster    Autumn Parallel 2021      Elin Karoline Harstad

Sarpsborg 2021

The Town square (Torget) which leads out to the 
main pedestrian Highstreet St Marie gate.

Field work in Sarpsborg was conducted 
in 17,20,24,27 of September 2021 as a  
part of the studio course GLA305.
Population 57,794
Estimated population in 2030: 59261

Hafslund Banen

Established inn 1899 
until1967. Used to transport 
raw materials from the 
Hafslund factory to the Port 
at Sundløkka. Officially shut 
down in 1973 when a 
landslide ruined the tracks.

Genesis sculpture in city 
park- St maries gate

Borregaard Monunent raised 
1939

Tarris

Borregaard as was in 
English ownership in 
1846. Robert Foster was 
asked to set up living 
quarter for the workers 
and management at 
Pelly and co. There are 
clear British influences 
or comparisons to their 
industrial cities.

The entrance to the view 
point and Borregaard
monument.
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Borgenleden

Halden-
Sarpsborg-Ås-
Oslo 176km
Pilgrims' paths to 
Trondheim

• St.Olavs ways
• Historical trails
• Leading to St 

Olavs burial 
place at 
Nidaros 
Cathedral.

• Nidaros 
Cathedral is 
the 
northernmost 
pilgrimage 
destination 
for 
Christianity in 
the middle 
ages.
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Sarpsborg

Oslo

Røros

Lillehammer

Borregaard Industry

With its large physical structures and also the more subtle 
presence of wood chips everywhere. It is by far the most 
predominant stakeholder in Sarpsborg, currently and 
historically. It is now a biorefinery utilizing different components 
of wood to produce Biopolymers, Lignin, Special cellulose, 
Vanillin, Bioethanol ,Microfibrillar cellulose for agriculture, 
industry, fishing industry, building industry, pharmaceutical 
industry, cosmetics, battery, and biodiesel.

HousingIndustry

Water shed area
Glomma

The precipitation field in the 
Glomma watershed  system is 41 
970 km2 including the Swedish 

part. There are 112 small and big 
power stations along it.

Why here?

The archipelagos in Ytre Hvaler
National Park have large areas with 
exceptional biodiversity on land and 
in the water. Norway’s first marine 
national park.
Established in 2009.
- 354 km2
-The reef at Tisler is One of the
worlds largest inshore cold-water
coral reefs.
-Kelp forest and eelgrass meadows.
-On land the park contains rar
plants and insects.

‘The Oslo fjord holistic action plan 
for a healthier Oslo fjord with active 
recreation’ was published 26.03.21 
and is the driver for measures to 
improve the overall ecological  state 
of the Oslo fjord.

Ytre Hvaler
National Park

Sarpsborg

Mostly the  industrial development along the 
Glomma watershed has contributed to the current 
state of the Glomma.
-Borregaards AS
-Unger Fabrikker
-Nordic Paper AS
-Kronos Titan AS
-Fredriks Renovasjon
-Alvim Rense Anlegg.

As well as industrial pollution, urban run-off, and 
agricultural run-off – affects the watershed system 
and ecological system in the river and surrounding 
area. Then finally reaching the ocean destination 
into the Outer Oslo fjord close to the Outer Hvaler
National park.
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Kelp forest are considered valuable 
marine habitats which provide many 
ecosystem services as well as refuge for 
other species.

Glomma 
Watershed
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 In the analysis part of the project I inves-
tigated the Glomma river and its waters-
hed, the geology of the area and the river 
outlet. Rivers provide sediment transport 
downstream and therefore undistrur-
bed can provide good oxygen levels and 
acceptable gravel deposits which are es-
sential for spawing habitats for anadou-
mous Salmon.

My final design proposals aim to tackle 
three different challenges that may threat 
the Wild Salmon population in the area.  
The nature-like fish by-pass can provide 
migration opportunity for mutiple species 
but espescially the Wild Atlantic Salmon. 
Improving the exiting habitat with lo-tek 
approaches such as adding gravle and 
dead wood. Another large threat to the 
Wild salmon is the aqautic farmed salmon 
industry.  Therefore thirdly, suggesting 
to establish an on-land fish farm, can in 
the long-run alliviate  wild fish poulations 
and marine habitats from the aquatic fish 
farms.

Phase 2: Sarpsborg Analysis and concept development

Current  Wild Atlantic Salmon 
migration route in Glomma.

Along the Glomma South of Sarpsfossen
Spots of interest .Industries, fishing spot 
and hydropower barrier.

Industrial discharge  points  directly 
into the Glomma river system and 
current official spawning habitat of  the 
red listed Wild Salmon Salmo Salar. 

Over all ecological rating based on research from 
2020. 

Hard edges and river inlets : Manmade 
structures built along river banks reduce 
gravel supply resulting from lateral 
erosion.

Man made structures like dams  
obstructs sediment transport and starve 
down stream of gravel supply (Liu,2020).
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Glomma watershed and 
river outlet into 
The Outer Oslo fjord and 
Hvaler National Park.

Wild Atlantic Salmon Salmo 
Salar registered populations.

Farmed fish locations 
Norway.

Wild Atlantic Salmon are anadromous migrating fish species which spend phases of their lives both in freshwater and salt water.(
http:www//fws.gov/fisheries/figmigration/Atlantic_salmon.html )  

Annual river flow
and Anadromous
Salmon ecology.

Spawing
Egg survival
winter habitat.

Smot out 
migration.

Flushing spring 
flows.

Juvinile Fish
growth.

Juvinile fish 
habitats.
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Final Review Posters

Norway's 2nd largest and growing industry is aqua based Salmon farming Norway produces 50% of the worlds farmed Salmon and has tripled in value 
since 2009. Norwegian export of farmed Salmon worldwide: Biggest importers are Poland, France Denmark and the Netherlands. Europe imports 75% .
( ssb.no, 2020). Ocean based aquaculture produces large amounts of plastic debris which further harms the Oceanic state 

Ocean-based fish pen system.

Parasites and Disease

70% of Marine Plastic 
waste found in Norway is 
traced back to the Fishing 
industry.

Marine mammals can be attracted 
to large aquatic fish pens and 
harmed by the waste materials 
discarded into the Ocean.

Drugs & Chemical like anti-
biotics and parasitises are 
used.

Wild Fish feed and fish oil

Carbon

Phosphorous

Large amount of faecal waste 
have severe sea floor impacts

Nitrogen

Escaped farmed 
fish spread disease 
and jeopardizes 
genetic of wild 
species.

Norways export of farmed Salmon.
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Phase 3: Design proposals and strategies for Wild Atlantic Salmon

Habitat walkway

Habitat quality south of Sarpfossen is poor 
quality for the Wild Atlantic Salmon to 
successfully spawn due to lack of sediment 
and other natural debris which can serve as 
protection from predators.

Nature-like fish-
bypass

Hydro dam power station serves 
as barrier to potential south-north 
longitudal migration route.

On-land fish farm
Wild Atlantic Salmon are threatened 
by the current practices in Norway's 
2nd largest and growing industry of 
Aquatic based Salmon farming. 

Ca 50m

20m

80m

N

N

N

N

1:2500
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Discharge water 
cleaned to be used 
to grow plants

biofilter

May be used to
grow plants.

Solid waste 
turned into 
fertilizer.

Feed ( can be plant based)

Genetic material from Wild 
Salmon (Salmo Salaar) 
used to breed. 

Salmon for consumption. 
Shot travelled by rail to
Europe.

Land-based fish farm system.

Trash rack allows for safe-
two way migration.

Nature-like fish bypassOn-land fish farm

Habitat walk-way

Connected to 
Europe by new 
rail 
development.
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DDeessiiggnniinngg  ffoorr  aa  rreessiilliieenntt  rriivveerr  cciittyy::  SSaarrppssbboorrgg

Sarpfossen

The Moraine Ra

The Moraine Ra, stretches through the middle of 
the city in Sarpsborg and in ancient times was 
used as a travel route due to the lack of water 
crossings. The geology of this area was 
favourable for agriculture and Sarpsborg has a 
deep history of agricultural land-use as well as 
the industrial development around the Glomma 
river.

Glåma the bleak due to 
the sediment 
transportation
100 000-500 000 ton 
silt and clay particles.
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Fieldwork Photography

Fieldwork Posters

’As millions of Salmon fight their way 
upriver,returning to the shady bend in a 
small stream where they where born-or 

on the spot below the fish hatchery whe-
re they were dumped into the river. Mil-
lions of humans make the opposite jour-
ney,leaving home in search of economic 

or enviroenmental security’ 
(Milligan,2015)

What Caught My Interest


