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Groundwater monitoring
~15 % of Norwegian water supply
Feeding surface waters
Infiltration/ retention

Landslides — Subsidence

Climate change
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National level - Norwegian Groundwater monitoring

"Natural background sites" (National groundwater an soil water network)

80 sites: Water levels, temperature
53 sites: Inorganic chemistry

14 typical sites (Urban and Agriculture)
Inorganic and org. chemistry
+ logging water levels, Conductivity, Temperature
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Groundwater bodies influenced by
different sources (2010)
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Project on monitoring selected groundwater bodies under
anthropogenic pressure

Norwegian Environment
Agency

The Norwegian Agriculture
Agency

The Norwegian Water
Resources and Energy | W
Dlrectorate Norweglan Foto: Roger Roseth, NIBIO

Institute of Bioeconomy
Research (NIBIO)

Geological survey of Norway o
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Selected sites

Urban
Orkanger
Mosjgen
Sunndalsgra
Elverum
Otta
Kongsberg
Gardermoen
Odda

Agriculture
Overhalla
Grgdal
Haslemoen
Rimstadmoen

Horpestad
Leerdal
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Groundwater sites under anthropogenic pressure
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Mapping groundwater - geophysics
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Mapping groundwater - analyses

*Field:  Conductivity, pH, Alkalinity, O2 7; e

Logging: Conductivity, Temp. Water level

Lab: Inorganic; NO5;,NH,, anions, cations .

+ Urban: Organic analyses
» Hydrokarbones (C5 — C35)
= PAH (16 EPA)
= BTEX
= PCB 7
= VVolatile organic (VOC 9)

‘ | Conductivity
+ Agriculture: ‘ | (mS/cm)

N o6 { y
Pesticid Gl t, Metribuzi |
esticiaes oSsat, wvietripuzin,... ML I AN
23.10.2015 22.12.2015 20.02.2016 20.04.2016 19.06.2016 18.08.2016 17.10.2016 16.12.2016 14.02.2017 15.04.2
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Urban sites

Lokalitet - Heavy THC PAH VOC BTEX
NEEIR

Orkanger

Mosjgen

Sunndalsgra

Elverum
Otta
Kongsberg

Gardermoen
Odda

M enhanced

- Enhanced on nitrate, but below threshold and turning point
—> Low on organic constituents N
- In general; good quality
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Agricultural sites

Lokalitet NO; Metribuzin Glyfosat Multi-  Multi- Propi- Thia- Low
+ meta- + meta- Meth- Metho- kona- benda- dosis
bolites bolites ode 15 del101 zole zole subst-
ances

Overhalla
Grgdal

Haslemoen

Rimstad-
moen

Horpestad

Leerdal

enhanced

X above turning point
- Minorly enhanced on nitrate above treshold

—> Pecticides; proven occurrence on all sites, X
some above treshold -
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Preliminary conclusions

* Urban GW generally good quality

 Agriculture do affect GW (NIBIO)

« More monitoring needed

Difficult to fulfill WFD-obligations within todays
- geological frames
- pollution pressure
- financially




National Groundwater and % 7
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National Groundwater and soil water network

Norwegian groundwater;
generally of good chemical quality
Issues on natural levels (e.g. fluoride)

Southern region; long range atmospheric pollution
=> puffer exhaustion => pH decrease in ground water

Need to extend number of monitoring sites

® GEOLOGICAL SURVEY OF NORWAY
-NGU -




FLUORID f’. ) | MANGAN

I grunnvann A i grunnvann
i fiell

-

0 25 50 k

KONSENTRASJON

PROSENTIL

%@f'*

1604 data danner grunniaget for prosentitfordelingen 1604 data danner grunnlaget for prosentilfordelingen

From Grasteinen 6, NGU

Q ol S
1328 punkt plottet , o : 1328 punkt plottet 0.0

16))55 GEOLOGICAL SURVEY OF NORWAY

-NGU -




7P
)
-
D
e
—
m
.
M
D
4
M
i
=
-
p

Sulphate (mg/L)

LT0C°'60°CC

C¢ToC’0'10

900¢'0T'01

100C'70'61

S661°0T°8¢C

066T°S0°L0

86T IT T

6.461°'50°S¢C

€L6T'CTCO

GEOLOGICAL SURVEY OF NORWAY
NGU




=
v
S
o
<
[
[%2]
o
o
S
9]
=
el
c
o
P =
T

[ Nord for Trondheim

[l Losmasse

[ Fjell

B Brennifiell
I Bronnilesmasse

O Kilde i fiell

B Kilde i Izsmasse

|_Bneysobe 4
|_uje ey
L_wnpop
|_joH

L_uje Asay

gyolseiey
|lepbuiuua A

puejLoS
Aj@sYEe]
|_usowsaj|seH
_isjeAH
LI1a0Joll 4
L_piopIof JpIoN
L_oplo 4
Lijwy

|_sauayiig

8,57
8,01

eue] - punyaiad

>
<
=
o
O
Z
(T
o
>
L
>
(a4
)
(]
<
o
O
°
@)
L
O

58




>
qy)
=
@)
Z
L
.
-
o
)
N’
7p]
D
-
D
e
—
m
.
M
1L
O

LT0C°60°CT

¢10C'v0°'10

900C°0T°01

100C°v0'61

S661°01°8¢

0661°50°L0

V86T 1TVl

6.L61°50°SC

€L6T°CT 0

GEOLOGICAL SURVEY OF NORWAY




Alkalinity (mmol/L) at Birkenes

total Alkalinity (mmol/L)

02.12.1973
25.05.1979
14.11.1984
07.05.1990
28.10.1995
19.04.2001
10.10.2006
01.04.2012
22.09.2017
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Ca at Birkenes
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pH at Evje (South Norway)
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National Groundwater and soil water network

Norwegian groundwater;
generally of good chemical quality
Issues on natural levels (e.g. fluoride)

Long range atmospheric pollution
=> puffer exhaustion => pH decrease in ground water

Need to verify trends and status
and predict conseguences
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Thanks for listening




