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Abstract

The RAIN project now encompasses 7 years of catchment-scale expériments with acid
addition at Sogndal and acid exclusion at Risdalsheia. At Sogndal acid addition has
caused increasingly higher concentrations of sulfate and nitrate in runoff; these are
compensated by increasing concentrations of base cations and decreasing alkalinity
and pH. In 1989 after 6 years of nitric acid addition to catchment SOG4, the first
indications of incipient "nitrogen saturation" appeared. In 1990 nitrate concentrations
were significantly above background levels also in runoff from catchment SOG2, which
receives only sulfuric acid.

At Risdalsheia 6 1/2 years of acia exclusion have caused significant changes in runoff
chemistry. Sulfate and nitrate concentrations have decreased and are compensated
by decreased concentrations of base cations and increased alkalinity and pH. Runoff
continues to be strongly acidic because of buffering by high concentrations of organic
acids. Input-output budgets indicate that the soils are accumulating base cations and
are thus beginning recovery to pre-acidification conditions.

- The general trends in runoff chemistry at both Sogndal and Risdalsheia are
satisfactorily predicted by MAGIC, a process-oriented model for soil and water
acidification. At both sites additional years of treatment are necessary to fully evaluate
the long-term dynamics of acidification and recovery.
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1. introduction

International agreements to substantially reduce emissions of acidifying compounds
are in part based on the premise that such reductions will restore acidified soils and
waters. The RAIN Project (Reversing Acidification In Norway) aims to provide direct
experimental evidence for the magnitude and rate of reversibility by manipulation of
deposition at the catchment scale. The RAIN project comprises two paraliel
experiments; reduction of acid deposition by means of roof at Risdalsheia,
southernmost Norway, and increase in acid deposition at a pristine site at Sogndal,
western Norway (Figure 1). The RAIN project began in June 1983 with treatment
beginning in June 1984 at Risdalsheia, and April 1984 at Sogndal. The project was
extended from the original 5-year duration to 8-years. Although the RAIN project will
finish in June 1991, activities at both sites will continue through at least 1991.

Results from the RAIN project are published regularly in NIVAs Acid Rain Report series
as well as in the international scientific literature. A complete list of reports and
publications from the RAIN project is given in Appendix 11. We report here data for the
years 1988, 1989 and 1990. These are the 5th, 6th, and 7th years of treatment at
~ Sogndal, and the 5th, 6th and the first half of the 7th year at Risdalsheia.

2. Sogndal

2.1 Site description

The Sogndal site is located at 900 m elevation and is characterized by gneissic
bedrock, thin and patchy soils and alpine vegetation. Details on the soils are given by
Lotse and Otabbong (1985).

Four catchments are studied (Figure 2). Catchment SOG2 receives H,S0O, at 100
meqg/m2/yr (70 meqg/m2/yr in 1984), catchment SOG4 receives a 1:1 mixture of
H,SO, and HNO,, while catchments SOG1 and SOG3 serve as untreated controls.
Acid is applied as a mist to the snowpack once in April and as 5 portions of 11 mm
of pH 3.2 acid during the snowiree period June-October each year (Table 1).



Figure 1. Location of experimental catchments in project RAIN. Areas within the pH 4.7
isoline receive precipitation with a yearly weighted-average pH below 4.7.
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Table 1. Summary of Sogndal treatments through 1989.

SOG2
Date | Pre-treatement Acid application Post treatment Acid dose meq/m?
Time mm | Time mm | Time mm | g+4+ S0O4 NOj
880415 to snowpack 0.01 450 450 O
880615 | 06.30-08.30 4.2 | 08.30-18.50 220 1850-19.50 21 {112 112 O
880730 | 13.00-14.00 2.2 | 14.00-1730 10.7 | -- - 112 11.2 0
880812 | 18.00-1910 22 | 19.10-2430 110 2430-0140 22 | 112 11.2 0
881003 | 19.00-20.00 0.8 | 20.00-24.00 11.0} 24.00-01.00 14 | 112 112 0
{total added in 1989 meq/m2 : H' =898, Na=22, K=0.1, Ca=1.3, Mg=0.6, Cl=1,9,
SO4= 91,5, HyO=(69,8 mm) = 70 mm)
890410 to snowpack 0.01 450 450 O
890715 | 09.30-11.00 4 11.00-16.60 11 16.00-1700 2 11.2 11.2 0
890822 | 11.15-1215 1.9 | 02.15-18.15 141 | - - 11.2 11.2 0
890823 | 09.15-09.30 0.6 | 0930-1530 146 - - 112 11.2 0
890915 | 18.30-19.30 22 | 1930-00.20 11.0} 00.20-0120 22 (112 112 O
890928 | - - 11.20-17.00 100 | 17.00- 14 | 112 11.2 0
(total added in 1989 meq/m?: H* =101, Na=3.1, K=0.1, Ca=1.1, Mg=0.7, Cl=2.5,
SO4= 1029, HyO =77 mm)
900330 to snowpack 450 450 O
900721 | 07.10-0830 22 | 0830-134C 110 13.40-1455 24 | 112 11.2 0
900905 | -- -- 08.50-1740 2201 -- -- 22.5 225 0
900925 | 13.30-1445 23 | 1445-2000 110§ 20002115 22 | 112 11.2 0
901012 to snowpack 112 112 0
(total added in 1950 meq/m2 : H*=101.1, Na=22 K=0.1, Ca=0.38, Mg=0.4, Cl=138,
S$O4= 102.5, HyO =53 mm)




SO4= 519, NO3=50.5, Hy0 =51 mm)

Catchment SOG4
Date | Pre-treatement Acid application Post treatment Acid dose meq/m?
Time mm | Time mm | Time mm | g+4+ SO4 NOj3
880416 to snowpack 0.01 450 225 25
880617 | 22.00-23.00 4.0 | 23.00-0430 10.8 | 04.30-0530 2.0 | 112 56 56
880729 | 18.00-18.44 2.0 | 18.44-2400 109 | 24.00-01.00 2.0 | 112 5.6 5.6
880730 | 07.15-0730 04 | 07151230 114 1230-13.30 20 | 112 5.6 56
880812 | 10.15-11.00 20 | 11.00-16.00 93 | 16.00-17.00 29 | 112 5.6 56
881004 | 07.30-08.00 2.0 | 08.00-13.00 11.1| 13.00-1400 42 | 112 56 5.6
(total added in 1988 meq/m?: H* =101, Na=2.6,K=0.1, Ca=15,Mg=0.7, Cl=2.2,
SO4= 52.4, NO3=50.5, H)O=77 mm)
890410 to snowpack 0.01 450 225 225
890715 | 11/2t 1.8 | 0445 1101 = 1t 1.8 | 112 5.6 56
890823 | -- -- 16.40-2040 108 | 20.40-2140 26 | 112 5.6 56
890824 | -- - 06.20-1020 124} 10.20-1120 1.0 | 112 5.6 5.6
890915 | 1t 1.8 | 5t 11.0] 1t 1.8 | 112 56 5.6
890928 | - - 18.00-23.00 103 | 23.00-2400 1.0 | 112 5.6 5.6
(total added in 1989 meq/ m2: Ht =101, Na=2.8 K=0.1, Ca=1.0, Mg=0.6, Cl=2.3,
SO4= 52.2, NO3=50.5, H)O=67 mm)
900330 to snowpack 450 225 225
900721 | 16.00-17.00 2.0 | 17.00-22.10 108 | 22.10-23.20 2.0 | 112 56 5.6
900904 | -- - 1530-0030 2.7 -- - 22.5 123 123
1900926 | 0925-1015 2.0 | 10.15-1430 108 1430-1530 2.0 | 112 56 5.6
901012 to snowpack 112 56 5.6
{total added in 1990meq/m2 . H't=1010,Na=2.1K=0.1, Ca=0.8, Mg=04, Cl=1.7,

11
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At Sogndal the sampling program includes (1) volume and chemical composition of
weekly samples of bulk precipitation collected at Haukds farm (collected by and
analyzed at NILU), (2) continuous gauging of discharge from catchments SOG1,
SOG2, and SOG4, (3) chemical composition of runoff from the 4 catchments (daily
samples following acid additions, weekly during the snowfree season, monthly during
the winter). In additional surveys of soil chemistry have been conducted in 1984, 1985,
and 1986 (Lotse and Otabbong 1985, Lotse 1980).

2.2 Results Sogndal 1988-90

The major trends in runoff chemistry observed at Sogndal during the first 4 years of
acid addition as reported by Wright et al. (1988a) continued during 1988 and 1989 but
not in 1990. Sulfate concentrations continued to increase as expected in 1988 and
1989, but in 1990 levels were much lower although still significantly higher than at the
control catchments (Figure 3). The decline in 1990 is probably due to dilution by the
extremely heavy snowpack.

Nitrate concentrations showed dramatic increases in 1988 and 1990 at catchment

- SOG4 (H,SO, + HNO,) (Figure 3). Nitrate concentrations began to increase above

background levels between acid application events. During previous years nitrate
concentrations were high only for the immediate few hours following application of
acid. The appearance of elevated nitrate concentrations was especially pronounced
during the autumn. These data indicate incipient "nitrogen saturation” at catchment
SOG4.

Concentrations of non-marine base cations in runoff from the treated catchments
remained higher than af the control catchments, but the data for 1988, 1989 and 1990
indicate that these levels are remaining stable (Figure 3). Both 1888 and 1980 were
unusually rich in sea-salt inputs due to winter storms in the North Sea. The major
decline in non-marine base cations in these years can thus be explained by the "sea-
salt effect” by which the sea-salt cations Na and Mg are exchanged for cations such
as Al and H” in the soils. Although the total concentrations of base cations increased,
the concentration of Cl increased relatively more and thus the non-marine fraction of
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(middle panel) and non-marine base cations (lower panel) in runoff at Sogndal.
Catchments SOG1 and SOG3 are untreated controls, catchment SOG2 receives
H,SO, and catchment SOG4 receives a 1:1 mixture of H,SO, and HNO,.

13



Table 2. Input-output budgets for 1988, 1989, and 1990 at Sogndal.

Sogndal fluxes. Year 1988 16.11.87 27.11.88
SOG1 S0G2 SOG3 SOG4

In out In Out In out In out
H20 933 767 949 750 933 767 899 710
H+ 19.4 1.7 118.8 6.1 19.4 1.3 117.2 4.5
Na 26.9 28.7 26.7 2L.9 26.9 22.6 24.3 21.3
K 5.2 1.2 4.9 1.1 5.2 0.8 4.4 1.3
Ca 4.8 16.3 5.6 23.6 4.8 12.6 5.3 19.8
Mg 5.9 8.6 6.1 11.3 5.9 6.7 5.3 7.7
Al 0.0 0.2 0.0 0.6 0.0 0.0 0.0 0.4
NH& 10.4 0.0 9.8 0.0 10.4 0.0 9.1 0.0
NO3 10.1 1.4 9.5 2.5 10.1 0.5 59.4 3.6
cl 28.9 27.6 28.2 24.6 28.9 20.5 25.7 19.9
S04 19.3 20.4 120.6 43.8 19.3 16.9 68.6 26.2
HCO3 0.0 6.8 0.0 1.2 0.0 6.7 0.0 3.0
Sum + 72.68 56.64 171.78 67.58 72.68 44,07  165.73 54 .89
Sum - 58.30 56.17  158.29 72.04 58.30 44.56  153.65 52.74
SBC 42.91 54.83 43.22 60.89 42.91 42.78 39.42 49.99
SSA 58.30 49.35  158.29 70.86 58.30 37.83  153.65 49.75
alk -15.39 5.48 -115.07 -9.97 -15.39 4,95 -114.23 0.24
T0C 0.0 0.6 0.9 0.5 1.8
$i02 0.0 2.7 1.3 1.0 1.2
Concentrations. Units: ueg/l, mg C/l, mg Si02/L

S0G1 S0G2 S0G3 SOG4

In out in Out In Oout In out
H20 933 767 949 750 933 767 899 710
H+ 20.8 2.2 125.2 8.2 20.8 1.6 130.3 6.3
Na 28.9 37.4 28.1 33.2 28.9 29.5 27.1 29.9
K 5.6 1.6 5.1 1.4 5.6 1.0 4.9 1.8
Ca 5.2 21.3 5.9 31.5 5.2 16.4 5.9 27.9
Mg 6.4 11.3 6.4 15.0 6.4 8.8 5.9 10.8
Al 0.0 0.2 0.0 0.8 0.0 0.1 0.0 0.6
NH4 11.1 0.0 10.3 0.0 11.1 0.0 10.1 0.0
NO3 10.8 1.8 10.0 3.4 10.8 0.6 66.1 5.1
ct 30.9 36.0 29.7 32.8 30.9 26.7 28.5 28.0
S04 20.7 26.6 127.1 58.4 20.7 22.0 76.3 37.0
HCO3 0.0 8.9 0.0 1.6 0.0 8.8 0.0 4.2
Sum + 77.9 73.8 181.0 90.2 77.9 57.4 184.3 77.3
Sum - 62.5 73.2 166.8 96.1 62.5 58.1 170.9 7463
SBC 46.0 71.5 45.5 81.2 46.0 55.7 43.8 70.4
SSA 62.5 64.3 166.8 94.5 62.5 49.3 170.9 70.1
alk -16.5 7.1 -121.3 -13.3 -16.5 6.5 -127.0 0.3
T0C 0.0 0.8 0.0 1.2 0.0 0.7 0.0 2.5

sioz2 0.0 3.5 0.0 1.8 0.0 1.3 0.0 1.7



Sogndal fluxes.
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in
H20 1684
H+ 18
Na 71
K 5
Ca 7
Mg 16
Al 0
NH& 8
NO3 10
ct 85
S04 28
HCO3 0
Sum + 125
Sum - 123
SBC 99
SSA 123
alk -24
T0C 0.0
$io2 0
Concentrations.

In
H20 1684
H+ 10.7
Na 42.2
K 2.9
Ca 4.2
Mg 9.6
Al 0.0
NH&4 4.6
NO3 6.0
ct 50.6
S04 16.7
HCO3 0.0
Sum + 74.1
sum - 73.3
SBC 58.8
SSA 73.3
alk -146.4
T0C 0.0
$i02 0.0

Year 1989

S0G1
Out
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In
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Sogndal fluxes.

© 31-Mar 91

In
H20 1382
H+ 13
Na 57
K 7
Ca 12
Mg 11
Al 0
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NO3 10
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HCO3 ]
sum + 110
Sum - 102
SBC 88
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alk -14
TOC 0
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Ca 8.5
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NO3 6.9
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TOC 0.0
Si02 0.0
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base cations shows a slight decrease. The "seasalt effect" was demonstrated
experimentally at Sogndal in 1987 (Wright et al. 1988b).

As a consequence of the increasing concentrations of strong acid anions SO, and NO,
and relatively constant levels of base cations, the alkalinity and pH at the acid addition
catchments continued to decline in 1988, 1989, and 1990 (Figure 4). Weighted-average
alkalinity was negative at both SOG2 (H,SO,) and SOG4 (H,SO, + HNO,). Alkalinity
at the two control catchments in 1989 and 1990 was about zero, the lowest of level
for the 8 years of measurement, probably due to the "seasalt effect".

pH also continued to decline and in 1989 the weighted-average pH (calculated from
H* concentrations) was below 5 for both catchments SOG2 and SOG4 for the first
time (Figure 4).

The input-output budgets indicate that in 1988, 1988 and 1990 both catchments SOG2
and SOG4 continue to retain sulfate, albeit at lower rates than in previous years (Table
2). This pattern is consistent with sulfate adsorption in the soils as the major process
by which sulfate is retained.

2.3 Discussion Sogndal

The changes in runoff chemistry during the 7 years of experimental acid addition at
Sogndal generally confirm the trends predicted by empirical and process-oriented
models. The data roughly fit the empirical acidification model Henriksen (1980) relating
changes in concentrations of non-marine calcium and magnesium to changes in non-
marine sulfate (Figure 5). Here the F-factor (delta Ca'+Mg’ / delta SO, + NO,) is
about 0.4 at catchment SOG2 and 0.3 at catchment SOG4. The F-factor has varied
from year-to-year with a generally decreasing trend. These F-factors are higher than
the value of 0.12 obtained from the empirical formula suggested by Henriksen et al.
(1988). At Sogndal the F-factor can be expected to continue to decline with further
years of acid addition; the concentrations of base cations should decrease as the pool
of exchangeable base cations in the soils is slowly depleted.
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Figure 4. Volume-weighted average concentrations of alkalinity (defined as difference
between sum of base cations minus sum of strong acid anions) (top panel) and
pH (lower panel) in runoff at Sogndal. Catchments SOG1 and SOG3 are
untreated controls, catchment SOG2 receives H,SO, and catchment SOG4
receives a 1:1 mixture of H,SO, and HNO,.
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Figure 5. F-factor (delta Ca'+Mg / delta SO4*+ NO,) for volume-weighted
concentrations in runoff at the treated Sogndal catchments. The F-factor is
calculated with respect to the pre-treatment year in all cases.
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Figure 6. Alkalinity in runoff at Sogndal catchment SOG2 (H,S0O,) measured and
predicted by MAGIC, a process-oriented acidification model. The bands in

MAGIC predictions reflect uncertainty in parameters used by the model
(modified from Wright et al. 1990).
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The data from Sogndal have also been used to evaluate the MAGIC model (Wright et
al. 1990). MAGIC (Model for Acidification of Groundwater In Catchments) (Cosby et
al. 1985a, 1985b) is a process-oriented model at the catchment scale for simulating
acidification of soils and surface waters on time scales of years-to-decades. The
application of MAGIC to the first 4-years of treatment data first entailed calibration of
the model to the data from the control catchments SOG1 and SOGS, and then
simulation of the H,S0O, acid addition experiment at SOG2 by changing deposition and
predicting changes in runoff chemistry (Wright et al. 1980). Measured monthly values
for deposition of major ions at SOG2 caichment were used to drive the model, thus
taking into account the month-to-month fluctuations in water flux, snow accumulation
and melt, and inputs of seasalts. To evaluate the effects of uncertainty in the data and
the model parameters the model was calibrated several times to produce ranges for
the predicted chemistry.

The additional two years of treaiment data generally follow the trends predicted by
MAGIC (Figure 8). Here the actual monthly deposition data for 1988-90 have not been
used to drive the model. Thus the predicted alkalinity bands for these years may differ
somewhat from those shown on Figure 6.

Runoff data for 1989 and 1980 point to changes in nitrogen cycling at both
experimental catchments at Sogndal as a result of acid addition. At caichment SOG4
which receives 50 meq/m?/yr HNO, nitrate concentrations in runoff increased
dramatically in 1989 and 1880 (Figure 3). Here nitric acid addition has apparently
induced incipient "nitrogen saturation®. Several explanations are possible: (1) not all
the incoming nitrogen is retained in the soil because biological uptake is insufficiently
rapid especially in the autumn when the growing season is over, (2) acid addition has
acidified the soil or caused some other alteration such that decomposition of soil

organic matter is accelerated with release of nitrate to soil solution and runoff.

In 1990 the data for catchment SOG2 (H,SO, addition) indicate that also here acid
addition has caused a change in nitrogen cycling (Figure 7). Nitrate levels in runoff
during the summer 1990 were significantly higher than previous years and than at the

2 control catchments. Catchment SOG2 does not receive nitric acid and thus the
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increased output of nitrate must reflect a change in the internal cycling, possibly due
to the acidification of the soils by 7 years of sulfuric acid addition.

3. Risdalsheia

3.1 Site description

The Risdaisheia site is located at 300 m elevation and is characterized by granitic
bedrock, thin and patchy soils and a sparse forest of pine and birch. Details on the
soils are given by Lotse and Otabbong (1985).

Three catchmenis are studied (Figure 8, Table 3). KIM receives clean rain beneath the

roof, EGIL receives recycled acid rain beneath the roof, and ROLF has no roof and
receives ambient acid rain.

Table 3. Overview of the experimental caichments at Risdalsheia.

I i EGIL ROLF

g roof, clean rain roof, acld rain no roof, acid rain
Catchment area Il 856 m? 398 m? 220 m?
Roof area § 1165 m? 650 m?

At Risdalsheia the sampling program includes (1) volume and chemical composition
of weekly samples of bulk precipitation under the roof at KIM catchment (clean rain)
and outside (ambient acid rain) (analyzed at NILU), (2) continuous gauging of
discharge from all three catchments, (3) chemical composition of runoff from the 4
catchments (weekly, more frequently during periods of high discharge and less
frequently during the winter). In addition surveys of soil chemistry have been
conducted in 1984, 1985, and 1988 (Lotse and Otabbong 1985, Lotse 1990).
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Figure 8. Overview of the 3 catchments at Risdaisheia. KIM and EGIL are covered by
roofs; KIM receives clean precipitation while EGIL receives recycled ambient
acid precipitation. ROLF has no roof and serves as reference. Water supply for

snowmaking is the pond Rartjern.
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3.2 Results Risdalsheia 1988, 1889, and first half of 1890

June 1990 marked 6 full years of acid exclusion at KIM catchment at Risdalsheia.
Input-output budgets and volume-weighted annual concentrations are here calculated
on the basis of treatment year from June-to-June. These values thus differ slightly from
the November-to-November figures given in Wright et al. (1988a).

The major changes in runoff chemistry observed during the first 4 years of treatment
have generally continued during 1888, 1989, and the first half of 1890. Concentrations
of sulfate have continued to decrease to about 40-50 peq/l in runoff at KIM catchment
(roof, clean rain) (Figure 9). Both EGIL (roof, acid rain) and ROLF (no roof, acid rain)

catchments have about 100 pea/i in runoff. Input-output budgets suggest that the

‘catchment is still bleeding a small amount of old sulfate, although difficulties in

estimating the of dry depaosition of sulfate make this conclusion uncertain (Table 4).

Nitrate and ammonium (not shown) concentrations in runoff at KIM catchment have
remained low since the onset of freatment in 1984, except for a few short periods of

associated with technical failure of the ion exchange system (Figure 9).

Base cation concentrations have also continued to remain low during 1988-90 (Figure
9). This decrease is probably due in part to the lower concentrations of mobile anions
in runoff, but also reflects the regeneration of the pool of exchangeable base cations
on the soil.

Alkalinity (as defined as difference in sum of base cations including ammonium and
sum of strong acid anions) has continued to increase during 1988-80 and is now
about -30 to -20 weq/! (Figure 10). The two catchments receiving ambient acid rain
have decidedly lower alkalinity.

Despite the decrease in strong acid anions and increase in alkalinity, pH has not
increased dramatically (Figure 10). For the 8th year of treatment 1989-90 the annual
average pH at KIM catchment was about 4.3 while the 2 acid catchments had pH
levels of about 4.0 and 4.1.
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Figure 10. Volume-weighted average concentrations of alkalinity (defined as difference

between sum of base cations minus sum of strong acid anions) (top panel) and
pH (lower panel) in runoff at Risdalsheia.
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Table 4. input-output budgets for 1987-88, 1988-89, and 1989-90 at Risdalsheia.

Risdalsheia input-output budgets Units: meq/m2/yr. concentrations Units: ueg/l.
87-88 26-11-87 to 25-11-88 87-88
EGIL KIM ROLF EGIL KIM ROLF

In Out In Out In Out In out in out In Out
H20 1366 1235 997 903 1935 1735 pH 4.18 4.15 4.57 4.21 4.14 4.1
H+ 90.2 86.5 27.0 55.4 139.2 135.9 H+ 66.0 70.0 27.1 61.4 72.0 78.4
Na 71.4 81.2 61.4 53.7 130.6 158.0 Na 52.2 65.7 61.5 59.5 67.5 91.1
K 4.0 6.6 1.4 4.0 5.7 7.0 K 3.0 5.3 1.4 4.4 2.9 4.0
Ca 1.3 18.8 4.6 7.6 17.2 22.0 Ca 8.3 15.2 4.6 8.4 8.9 12.7
Mg 17.5 23.3 14.1 1.7 32.0 34.6 Mg 12.8 18.9 14.1 13.0 16.5 19.9
Al 0.0 13.5 0.0 8.0 0.0 14.2 Al 0.0 10.9 0.0 8.9 0.0 8.2
NH4 47.7 28.1 5.2 6.7 78.2 19.9 NHG 34.9 22.8 5.2 7.4 40.4 11.5
NO3 58.9 37.6 14.4 4.1 90.2 34.5 NO3 43.1 30.4 14.4 4.5 46.6 19.9
cl 83.1 83.1 68.1 62.2 148.0 148.0 cl 60.8 67.3 68.3 68.9 76.5 85.3
S04 80.1 102.4 22.5 30.1 138.4 146.0 S04 58.6 82.9 22.6 33.3 71.5 84.2
A- 20.0 34.9 8.7 50.7 26.3 63.1 A- 14.6 28.3 8.7 56.1 13.6 36.4
sum+ 262.1 258.0 113.7 147.1 402.9 391.6 sum+ 177.2 208.9 114.0 162.9 208.2 225.8
sum- 262.1 258.0 113.7 147.1 402.9 391.6 sum- 177.2 208.9 114.0 162.9 208.2 225.8
SBC 151.9 158.0 86.7 83.7 263.7 241.5 §BC 1M1.2 127.9 86.9 92.7 136.3 139.2
SSA . 222.1 223.1 105.0 96.4 376.6 328.5 SSA 162.6 180.6 105.3 106.8 194.7 189.4
alk -70.2 -65.1 -18.3 -12.7  -112.9 -87.0 atk -51.4 -52.7 -18.4 -14.1 -58.4 -50.2
Toc 12.9 14.0 20.3 ToC 10.4 15.5 1.7
sio2 2.1 1.9 2.5 sioz 1.7 2.1 1.4

c.d. 2.7 3.6 3.1 c.d. 2.2 4.0 1.8
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Risdalsheia input-output budgets

H20
H+
Na

Ca
Mg
Al
NH&
NO3
ct
S04

sum+
sum-

SBC
SSA
alk

10C
$i02
c.d.

EGIL
in

970
78.4
76.5

4.0
10.1
19.2

0.0
264.1
43.4
89.7
82.9
-3.8

212.2
212.2

133.8
216.0
-82.2

Out

1005
76.5
81.3

6.8
18.0
23.3
15.1
26.2
33.1
89.7
98.8
25.6

247.2
247.2

155.6
221.6
-66.0

10.8
2.4
2.4

KiM
in

1033
25.3
69.6
1.6
4.1
16.9
0.0
5.6
13.0
85.5
24.2
0.4

123.1
123.1

97.8
122.7
-24.9

Out

939
63.6
70.4

176.7
176.7

103.5
127.9
-24.4

12.8
2.2
3.8

Units: meg/me/yr.
88-89 25-11-88 to 24-11-89

ROLF
In

1080
81.1
146.0
5.2
13.6
35.0
0.0
47.5
66.5
171.2
94.2
-3.6

328.3
328.3

247.2
331.9
-84.7

out

934
98.5
137.8
5.7
18.7
33.8
20.5
5.5
28.6
171.2
100.2
20.5

320.5
320.5

201.5
300.0
-98.5

6.9
1.9
3.0

pH
He
Na

Ca
Mg
Al
NH4
NO3
ci
S04

syt
sum-

SBC
SSA
alk

TOC
$i02
c.d.

concentrations
88-89

EGIL
In Out
4,09 4.12
80.8 76.1
78.8 80.9
4.1 6.8
10.4 17.9
19.8 23.2
0.0 15.0
24.8 26.1
447 32.9
92.5 89.3
85.5 98.3
-3.9 25.5
218.8 266.0
218.8 246.0
138.0 154.8
222.7 220.5
-84.7 -65.7
10.7
2.4
2.4

KIM
in

4.61
24.5
67.4
1.5
4.0
16.3
0.0
5.4
12.6
82.8
23.4
0.4

119.1
119.1

94.6
118.7
-24.1

Units: ueg/l.

Out

4.17
67.7
75.0

7.1

8.6
13.6
10.2

91.
39.
52.

o N = &

188.2
188.2

110.2
136.2
-26.0

13.6

ROLF
In

4.12
75.1
135.1
4.8
12.6
32.4
0.0
44.0
61.6
158.5
87.2
-3.3

303.9
303.9

228.8
307.2
-78.4

out

3.98
105.5
147.5

6.1

20.0

36.2

21.9

5.9

30.6
183.3
107.3

21.9

343.1
343.1

215.7
321.2
-105.5
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The relatively minor change in pH is largely explained by the increasing role of organic
anions. The runoff from these three small catchments contains high amounts of
organic carbon with TOC levels of about 5-20 mgC/I (Figure 11). The catchments have
intrinsic differences in TOC levels; KIM (roof, clean rain) has somewhat higher levels
than do EGIL (roof, acid rain) and ROLF (no roof, acid rain).

The acid exclusion treatment has not changed the TOC levels significantly. At KIM
catchment the first 2 years of treatment have higher TOC levels because of the
relatively low flux of water these years. During the following years 1986-80 TOC levels
have remained about 13-15 mgC/l. These trends are also exhibited by the other two
catchments.

The concentrations of organic anions in runoff from KIM catchment have increased
steadily as the acid exclusion experiment has progressed (Figure 11). Organic anions
are calculated by difference from the ionic balance. Levels in 1988-30 are now about
40-50 peq/!. Concentrations of organic anions have apparently not changed at either
of the two other catchments.

. Because the concentrations of organic anions is increasing but the concentration of
TOC remains relatively constant, the charge density (veq/mgC) has increased over
the 6 years of experiment. These trends can be explained by increasing dissociation
of organic acids in runoff at KIM catchment. Although the TOC is undoubtedly a
complicated mixture of humic and fulvic compounds of various acidities, the data are
consistent with an organic acid of pK about 4.0 and maximum charge density of about
4.5 peq/mgC (Wright 1989).

3.3 Discussion Risdalsheia

The changes in runoff chemistry during the 6 years of acid exclusion treatment at KIM
catchment (roof, clean) also generally confirm the trends predicted by empirical and
process-oriented models. The data roughly fit the empirical acidification model of
Henriksen (1980) (Figure 12). Here the F-factor (delta Ca*+Mg* / delta SO4*) is
about 0.2, but has varied from year-to-year with a generally decreasing trend (Figure
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12). This F-factor is higher than the vaiue of 0.10 obtained from the empirical formula
suggested by Henriksen et al. (1988).

At Risdalsheia the F-factor can be expected to continue to decline with further years
of acid exciusion; concentrations of non-marine sulfate are nearly in steady-state with
outputs approximately equal to inputs, but the concentrations of base cations should
increase somewhat as the pool of exchangeable base cations in the soils slowly

increases.

The increasing role of organic acids at Risdalsheia agrees with a recently-developed
empirical model relating pH, DOC, ANC (acid neutralizing capacity), and
concentrations of organic acids in acidified waters (Figure 13) (Munson et al. 1980).
This empirical nomograph was developed on the basis of water chemistry data from
1400 lakes in the Adirondack region of New York, USA, using an approach similar to
that taken by Henriksen (1980). Lakes were stratified by ANC and then within each
group the linear regression between pH and DOC was calculated. These regression
lines form the nomograph on a plot of pH vs DOC. The diagram can then be used to
predict the change in pH given a changes in ANC and DOC.

Before this nomograph can be applied to the Risdalsheia data two analytical
differences must be dealt with. First the diagram is developed using dissolved organic
carbon (DOC) whereas the data for Risdalsheia are total organic carbon (TOC).
Because of the low amounts of particulate matter in runoff at Risdalsheia TOC shouild
be approximately equal to DOC. Secondly the definition of ANC used by Munson et
al. (1990) includes cationic aluminum (and also Fe and Mn, not measured at
Risdalsheia) as a base cation. For the RAIN project the definition of alkalinity (ie. ANC)
suggested by Reuss and Johnson (1986) is used and does not include Al as a base
cation. The relative merits of these two definition is the subject of ongoing debate. To
evaluate the suitability of the Munson et al. (1990) nomograph for the Risdalsheia data,
Al was considered as a base cation and the alkalinity values adjusted accordingly.

When plotted on the nomograph the data from KIM catchment at Risdalsheia fit the
expected trend but the observed H* concentrations are somewhat higher than
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Figure 12. F-factor (detta Ca'+Mg™ / delta SO,"+NO,) for volume-weighted
concentrations in runoff at the roof clean rain catchment at Risdalsheia. The F-
factor is calculated with respect to the pre-treatment year in all cases.
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Figure 13. H* vs. TOC concentrations in volume-weighted mean runoff from KIM
catchment (roof, clean rain) at Risdalsheia for the years 1983-1990. Values next
to the points are alkalinity defined as sum of base cations (including NH, and
Al") minus sum of strong acid anions. Also shown are the empirical isolines

derived from data for 1400 lakes in the Adirondack Park of New York, USA
(after Munson et al. 1990).



Risdalsheia
alkalinity
0
talkalinity I A, Observed
-50 7

ueq/!

-100

treatment A

-150

1984 1986

1988 1990 1992

Figure 14. Alkalinity in runoff at KIM catchment (roof, clean rain) at Risdalsheia
measured and predicted by MAGIC, a process-oriented acidification model. The

bands in MAGIC predictions reflect uncertainty in parameters used by the
model (modified from Wright et al. 1990).
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predicted (Figure 13). The first point at TOC of 8 mg/l, H* of 90 ueq/l and ANC of -91
req/l represents only the short pre-treatment period in spring 1984 and not an entire
year; TOC levels are much lower during snowmelt relative to the rest of the year. From
the first year of reatment to the 6th year of treatment the TOC levels have remained
relatively constant, but both H® and ANC have declined. The points lie somewhat
higher on the graph than the empirical regression lines; apparently the organic acids
at Risdalsheia have a somewnhat higher strength (lower pK) than do the organic acids
in the lakes of the Adirondacks.

The data from Risdalsheia have also been used to evaluate the MAGIC model (Wright
et al. 1990). The application of MAGIC to the first 4-years of treatment data entailed
first calibration of the model to the untreated ROLF catchment, and then simulation of
the acid exclusion experiment at KIM catchment by changing deposition and predicting
changes in runoff chemistry (Wright et al. 1990). Measured monthly values for
deposition of major ions at KIM catchment were used to drive the model, thus taking
into account the month-to-month fluctuations in water flux, snow accumulation and
melt, and dry deposit. To evaluate the effects of uncertainty in the data and the model
parameters the model was calibrated several times to produce ranges for the
predicted chemistry.

The additional two years of treatment data generally follow the trends predicted by
MAGIC (Figure 14). Here the actual monthly deposition data for 1988-90 have not
been used to drive the model. Thus the predicted alkalinity bands for these years may
differ somewhat from those shown on Figure 14.

4. Plans for the future at Sogndal and Risdalsheia

The RAIN project was originally planned for 5 years beginning in June 1893 with 1-year
of background data and 4 years of treatment. The project was extended from 3 years
to June 1991 at which time 7 years of treatment will have been completed. Although
the RAIN project formally finishes in June 1891, activities will continue at both Sogndal
and Risdalsheia.

At Risdalsheia the experiment will most probably continue for a further 3 years through
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June 1994. The main objective of the continuation is to obtain further information
regarding the role of organic acids in the reversibility of freshwater acidification.

At Sogndal treatment will continue at least through November 1991 to complete the
eight year of acid addition. Here the major objective is to confirm the incipient "nitrogen
saturation" observed in 1989-80 at both treated catchments. The fate of the Sogndal
site after 1991 is uncertain. At least 1 complete year of data will be collected upon

cessation of treatment.
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Appendices
Appendix 1. Visitors to Risdalsheia 1988, 1989 and 1990

Visitors to Risdalsheia 1988

2 May Vennesla High School

7 May Scientists from International Workshop on Aluminum and Drinking
Water

30 May Folsee Agricultural College

2 June Students from University of Géttingen, FRG

7 June Norwegian National Television

6 August Nordic Ecological Society

15 Sept. Community School

16 Sept. UK Minister of Environment

26 Sept. NiVA’s Board of directors

27 Sept. Scientists from Finnish National Board of Waters
27 Sept. Moland forest owners association

30 Sept. Biologists from UK and Norway

19 Oct. Grimstad municipal environment committee
2 Nowv. Frivoll School
12 Nov. Landvik forest owners association

Total of about 300 visitors registered in 1988.
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Visitors to Risdalsheia 1989

8 March
5 April
12 April
11 May
1 June
5 June
6 June
12 June
23 July
4 August
4 Sept.

7 Sept.
13 Sept.
22 Sept.
10 Oct.
7 Nowv.
13 Nov.
15 Nowv.

Norwegian National Radio program "Nature”

newspaper "Aftenposten” Friday supplement "A-magazine"

Froland Junior High School

Grimstad boy scout troup

Birkeland Junior High School

Hovag Primary School

NTNF board of directors and administration

Kristiansand Junior High School

M. Hauhs with students from University of Géttingen, FRG

Information group "Acid rain"

Information group “Acid rain" with representatives from
Bronosaurus, Czechoslovakia

Ecology group, Community College, Kristiansand

hydrologists from Norwegian Water Resources Board

Hans Martin and Bill Harte, Environment Canada

Richard North, National Rivers Authority, UK

Grimstad Junior High School

newspaper VG

newspaper "Nytt fra Norge”
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Visitors to Risdalsheia 1990

10 Feb.
21 March
23 April
9 May
10 May
16 May
23 May
26 May
29 May
30 May
30 May -
6 June
6 June
14 June
28 June
29 June

2 July

6 July

9 August
23 August
1 Sept.
8 Sept.
13 Sept.
13 Sept.
26 Sept.
17 Oct.
18 Oct.
25 Oct.

1 Nowv.

6 Nov.

Group of high school teachers

Agder Community College (environment group)

Moland Junior High School

Grgm Rotary

Holt Agricultural College

Grimstad Junior High School

Dksnevad High School, Kleppe

fisherman S.E. Hanssen and family

E. Dambrine and J. Ranger, University Nancy, France

Advisory commission for national liming program

Norwegian National Radio nature program

National agricultural research stations

Velstrand Junior High School

Eg High School

Representatives from Norwegian Agricultural University

A. Bulger and J. Cosby, University of Virginia, USA; A. Kenskins,
Institute of Hydrology, UK; I. Greve, Stirling University, UK

Politicians against acid rain (Agder and Telemark counties)

Kristiansand Teacher College (course in environmental studies)

Norwegian National Radio, foreign broadcasting

T. Dalziel, PowerGen (UK), P. Clarke, UK

The Norwegian Forest Association

A. Fenningsmoen

Community School, Kristiansand, Ecology group

Environmental technology class, Osebakken, Porsgrunn

T. Paces, Czech Geological Survey

Grimstad Junior High School

Eik Teachers College, Tansberg

TEFA-TEFT groups (Agder and Telemark)

Sggne Junior High School

Barbu High School, Arendal



29 Nowv. High school teachers from Aust- and Vest-Agder counties
14 Nov. Students from Agder Engineering and District College (AID)

Total of about 620 visitors registered in 1890.
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Year
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

Appendix 2. Sogndal. Discharge

Date
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
101
102
103
104
105
106
107
108
109
110
i11

SOG1
MM
032
047
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.32
0.32
0.32
0.32
0.32
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
6.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
8.18
0.18
0.18
0.32
0.47
0.47
0.47
0.96
0.96
0.96
0.72
0.72
0.47
0.47
0.47
0.47
047
0.47
0.47

corrected
SOG2
MM
0.28
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.28
0.28
0.28
0.28
0.28
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
§.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.28
6.41
0.41
0.41
0.84
0.84
0.84
0.63
0.63
0.41
0.41
6.41
0.41
6.41
0.41
0.41

SOG4
MM
0.24
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.24
0.24
0.24
0.24
0.24
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
8.13
0.13
0.13
013
0.13
0.13
613
0.13
0.13
0.13
013
0.13
0.13
0.13
0.13
0.13
0.24
0.35
0.35
0.35
0.71
0.71
0.71
0.53
0.53
0.35
0.35
0.35
0.35
0.35
0.35
0.35
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file: sogv-kor.wk1 13/6/89

SOG1 SOG2 SOG4

Year Date MM MM MM
1988 112 0.47 0.41 0.35
1988 113 0.47 0.41 0.35
1988 114 0.18 0.16 0.13
1988 115 0.18 §.16 0.13
1988 116 0.18 0.16 0.13
1988 117 0.18 0.16 0.13
1988 118 0.18 0.16 0.13
1988 119 0.18 0.16 0.13
1988 120 0.18 .16 8.13
1988 121 0.18 0.16 0.13
1488 122 0.18 0.16 0.13
1988 123 0.18 0.16 0.13
1988 124 0.18 016 0.13
1988 125 0.18 0.16 0.13
1988 126 0.18 0.16 0.13
1988 127 0.18 0.16 0.13
1988 128 0.18 0.16 0.13
1988 129 0.18 0.16 0.13
1988 130 ¢.18 6.16 0.13
1988 131 0.18 0.16 0.13
1988 201 0.18 0.16 0.13
1988 202 0.18 0.16 0.13
1988 203 0.18 0.16 0.13
1988 204 0.18 0.16 0.13
1988 205 0.18 0.16 0.13
1988 206 0.18 0.16 0.13
1988 207 0.18 0.16 0.13
1988 208 0.18 0.16 0.13
1988 209 0.18 0.16 0.13
1988 210 0.18 0.16 0.13
1988 211 0.18 0.16 0.13
1988 212 0.18 0.16 0.13
1988 213 0.18 0.16 0.13
1988 214 0.18 0.16 0.13
1988 215 0.18 0.16 0.13
1988 216 0.18 0.16 0.13
1988 217 0.18 0.16 0.13
1988 218 0.18 0.16 0.13
1988 219 0.18 0.16 0.13
1988 220 0.18 0.16 0.13
1988 221 0.18 0.16 0.13
1988 222 0.18 0.16 0.13
1988 223 0.18 0.16 0.13
1988 224 0.18 0.16 0.13
1988 225 0.18 0.16 0.13
1988 226 0.18 0.16 0.13
1988 227 0.18 0.16 0.13
1988 228 0.18 0.16 0.13
1988 229 0.18 0.16 0.13
1988 301 0.18 0.16 0.13
1988 302 0.18 0.16 0.13
1988 303 0.18 0.16 0.13
1988 304 0.18 0.16 0.13
1988 305 0.18 0.16 0.13
1988 306 0.18 0.16 0.13
1988 307 0.18 0.16 0.13
1988 308 0.18 0.16 0.13
1988 309 0.18 0.16 0.13
1988 316 0.18 0.16 0.13

1988 311 0.18 0.16 0.13



file: sogv-kor.wk1 13/6/89

SOG1 SOG2 SOG4
Year Date MM MM MM
1988 312 0.18 0.16 0.13
1988 313 0.18 0.16 0.13
1988 314 0.18 0.16 0.13
1988 315 0.18 0.16 013
1988 316 0.18 0.16 0.13
1988 317 0.18 0.16 0.13
1988 318 0.18 0.16 0.13
1988 319 0.18 0.16 0.13
1988 320 0.18 0.16 0.13
1988 321 0.18 0.16 0.13
1988 322 0.18 0.16 0.13
1988 323 0.18 0.16 0.13
1988 324 0.18 0.16 0.13
1988 325 0.18 0.16 0.13
1988 326 0.18 0.16 0.13
1988 327 0.18 0.16 0.13
1988 328 0.18 0.16 0.13
1988 329 0.18 0.16 0.13
1988 330 0.18 0.16 0.13
1988 331 0.18 0.16 0.13
1988 401 0.18 0.16 0.13
1988 402 0.18 0.16 0.13
1988 403 0.18 0.16 0.13
1988 404 0.18 0.16 0.13
1988 405 0.18 0.16 0.13
1988 406 0.18 0.16 0.13
1988 407 0.18 0.16 0.13
1988 408 0.18 0.16 0.13
1988 409 0.18 0.16 0.13
1988 410 0.18 0.16 0.13
1988 411 0.18 0.16 0.13
1988 412 0.18 0.16 0.13
1988 413 0.18 0.16 0.13
1988 414 0.18 0.16 0.13
1988 415 0.18 0.16 0.13
1988 416 0.18 0.16 0.13
1988 417 0.47 0.41 0.35
1988 418 2.60 2.27 1.93
1988 419 2.60 227 1.93
1988 420 1.65 1.45 1.22
1988 421 1.65 1.45 1.22
1988 422 1.32 115 0.98
1988 423 0.96 0.84 L
1988 424 0.96 0.84 071
1988 425 0.72 0.63 0.53
1988 426 0.47 0.41 0.35
1988 427 0.47 0.41 0.35
1988 428 0.47 041 0.35
1988 429 0.47 0.41 0.35
1988 430 0.47 041 0.35
1988 501 0.47 0.41 0.35
1988 502 0.47 041 035
1988 503 3.20 2.80 2.37
1988 504 8.09 7.08 6.00
1988 505 13.01 11.39 9.64
1988 506 14.41 12.61 10.68
1988 507 17.58 15.39 13.03
1988 508 21.13 18.49 15.66
1988 509 34.20 29.93 25.35

1988 510 14.41 12.61 10.68



file: sogv-kor.wkl 13/6/89

SOG1 SOG2 SOG4

Year Date MM MM MM
1988 511 13.01 11.39 9.64
1988 512 23.10 20.22 17.12
1988 513 19.36 16.94 14.35
1988 514 17.58 15.39 13.03
1988 515 17.58 15.39 13.03
1988 516 17.58 1539 13.03
1988 517 1162 16.17 8.61
1988 518 5.28 4.62 391
1988 519 4.54 397 336
1988 520 3.20 2.80 2.37
1988 321 2.60 227 1.93
1988 522 379 332 2.81
1988 523 528 4.62 391
1988 524 7.07 6.19 524
1988 525 9.18 8.04 6.80
1988 326 14.41 12.61 10.68
1988 527 16.00 14.01 11.86
1988 528 13.61 11.39 9.64
1988 529 10.40 210 1.71
1988 530 8.13 711 6.02
1988 531 5.28 4.62 391
1988 601 3.79 332 281
1988 602 2.60 2.27 1.93
1988 603 213 1.86 1.58
1988 604 1.65 1.45 1.22
1988 605 1.65 1.45 1.22
1988 606 1.32 115 0.98
1988 607 0.96 0.84 0.71
1988 608 0.96 0.84 0.7
1988 609 0.96 0.84 0.71
1988 610 0.96 0.84 0.71
1988 611 0.72 0.63 0.53
1988 612 0.72 0.63 0.53
SUM 426.3 373.1 315.9

1988 613 035 0.35 0.35
1988 614 0.24 0.24 0.24
1988 615 0.08 0.08 0.08
1988 616 0.02 1.80 0.02
1988 617 0.00 1.80 0.00
1988 618 0.60 1.08 0.00
1988 619 0.00 1.08 0.00
1988 620 0.00 1.08 0.00
1988 621 0.00 0.36 0.60
1988 622 0.00 0.00 0.00
1988 623 0.00 0.00 0.00
1988 624 0.00 0.00 0.00
1988 625 0.00 0.00 0.00
1988 626 0.00 0.00 0.00
1988 627 0.00 0.00 0.060
1988 628 0.00 0.00 0.22
1988 629 0.00 0.00 1.34
1988 630 0.00 0.00 16.02
1988 701 0.00 0.00 401
1988 702 0.00 0.00 4.01
1988 703 0.00 0.00 0.00
1988 704 0.00 0.00 0.00
1988 705 0.60 0.00 0.00
1988 706 0.02 0.02 0.02

1988 767 0.02 0.02 0.02



file: sogv-kor.wkl 13/6/89

SOG1 SOG2 SOG4
Year Date MM MM MM
1988 708 0.02 0.02 0.02
1988 709 0.03 0.03 0.03
1988 716 0.08 0.08 0.08
1988 711 0.08 0.08 0.08
1988 712 0.14 0.14 0.14
1988 713 0.14 0.14 0.14
1988 714 0.14 0.14 0.14
1988 715 0.14 0.14 0.14
1988 716 0.14 0.14 0.14
1988 717 0.24 0.24 0.24
1988 718 0.35 0.35 0.35
1988 719 0.35 0.35 0.35
1988 720 1.24 1.24 124
1988 721 397 397 397
1988 722 1.95 1.95 1.95
1988 723 0.99 0.99 0.99
1988 724 0.99 0.99 0.99
1588 725 1.95 1.95 195
1988 726 1.24 1.24 1.24
1988 727 1.24 1.24 1.24
1988 728 1.24 1.24 1.24
1988 729 0.99 0.99 0.99
1988 730 0.72 0.72 0.72
1988 731 397 397 397
1988 801 1.95 1.95 1.95
1988 802 1.24 1.24 1.24
1988 803 0.99 0.99 0.99
1988 804 0.99 0.99 0.99
1988 8035 1.24 1.24 1.24
1988 806 0.99 0.99 0.99
1988 807 2.85 2.85 2.85
1988 808 1.60 1.60 1.60
1988 809 0.99 0.99 0.99
1988 810 0.72 0.72 0.72
1988 811 0.72 0.72 0.72
1988 812 0.72 472 4.72
1988 813 0.54 8.54 8.54
1988 814 0.35 2.35 2.35
1988 815 0.72 0.72 0.72
1988 816 2.85 2.85 2.85
1988 817 1.95 1.95 1.95
1988 818 1.24 1.24 124
1988 819 1.95 1.95 1.95
1988 820 285 2.85 2.85
1988 821 240 2.40 2.40
1988 822 2.85 285 2.85
1988 823 1.60 1.60 1.60
1988 824 1.24 1.24 1.24
1988 825 0.99 0.99 0.99
1988 826 0.72 0.72 0.72
1988 827 0.72 0.72 0.72
1988 828 0.54 0.54 0.54
1988 829 0.72 0.72 0.72
1988 830 0.72 0.72 0.72
1988 831 0.72 0.72 0.72
1988 901 0.72 0.72 0.72
1988 902 0.35 0.35 0.35
1988 903 0.35 0.35 0.35
1988 904 0.35 0.35 0.35

1988 905 0.35 0.35 0.35



file: sogv-kor.wk1 13/6/89

SGG1 S0G2 SOG4

Year Date MM MM MM
1988 906 0.35 8.35 0.35
1988 947 0.35 0.35 0.35
1988 908 0.35 0.35 0.35
1988 909 0.35 0.35 0.35
1988 916 0.24 0.24 0.24
1988 911 0.24 0.24 0.24
1988 912 0.24 0.24 0.24
1988 913 0.24 0.24 0.24
1988 914 0.24 0.24 0.24
1988 915 0.24 0.24 0.24
1988 916 0.24 0.24 0.24
1988 917 0.24 06.24 0.24
1988 918 0.14 0.14 0.14
1988 919 1.43 1.43 143
1988 920 26.31 26.31 2631
1988 921 1947 1947 19.47
1988 922 6.79 6.79 6.79
1988 923 4.78 4.78 4.78
1988 924 16.58 10.58 10.58
1988 925 790 7.90 7.90
1988 926 6.79 6.79 6.79
1988 927 16.58 10.58 10.58
1988 928 19.47 19.47 1947
1988 929 7.90 7.90 7.90
1988 930 6.79 6.79 6.79
1988 1001 4.78 4.78 4.78
1988 1602 247 2.47 2.47
1988 1603 319 719 7.19
1988 1604 2.47 1047 10.47
1988 1005 2.47 4.47 4.47
1988 1006 319 3.19 3.19
1988 1607 3.19 319 319
1988 1008 1.97 1.97 1.97
1988 1609 1.97 1.97 1.97
1988 1610 2.47 247 2.47
1988 1011 1.97 1.97 1.97
1988 1012 1.43 1.43 143
1988 1013 1.43 1.43 143
1988 1014 143 1.43 143
1988 1015 143 1.43 143
1988 1016 1.43 1.43 143
1588 1017 1.43 1.43 143
1988 1018 1.07 1.7 1.07
1988 1019 0.7¢ 0.70 0.70
1988 1020 0.70 0.70 0.70
1988 1021 0.70 0.7¢ 0.70
1988 1022 0.70 0.70 0.70
1988 1023 0.70 0.70 0.70
1988 1024 0.70 0.70 0.70
1988 1023 0.70 0.70 0.70
1988 1026 0.70 0.70 0.70
1988 1027 1.07 1.07 1.07
1988 1028 2.47 247 247
1988 1029 1.97 1.97 1.97
1988 1030 1.43 1.43 1.43
1988 1031 1.43 143 143
1988 1101 143 1.43 143
1988 1162 1.07 1.07 1.07
1988 1163 0.70 0.70 0.70

1988 1104 0.7¢ 0.7¢ 0.7¢



file: sogv-kor.wk1 13/6/89

Year
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

Date
1105
1106
1197
1108
1169
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
SUM

SOG1
MM
0.70
0.70
0.7¢
0.76
0.70
0.70
319
4.78
3.89
247
319
5.68

10.58
5.68
319
247
1.43
1.43
1.43
3.89

1947
5.68
247

341.0

SOG2
MM
0.70
0.70
0.70
0.70
0.70
0.70
3.19
4.78
3.89
247
319
5.68
10.58
5.68
319
247
143
1.43
1.43
3.89
19.47
5.68
247
376.1

SOG4
MM
0.70
0.70
0.70
0.76
0.70
0.70
319
4.78
3.89
247
319
5.68
10.58
5.68
319
2.47
143
143
143
3.89
19.47
5.68
247
394.5

49
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Sogndal discharge
Year Date
1988 1128
1988 1128
1988 1130
1988 1201
1988 1202
1988 1203
1988 1204
1988 1205
1988 1206
1988 1267
1988 1208
1988 1209
1988 1210
1988 1211
1988 1212
1988 1213
1988 1214
1988 1215
1988 1216
1988 1217
1988 1218
1988 1219
1988 1220
1988 1221
1988 1222
1988 1223
1988 1224
1988 1225
1988 1226
1988 1227
1988 1228
1988 1229
1988 1230
1988 1231
1989 101
1989 162
1989 103
1989 104
1989 105
1989 106
1989 107
1989 108
1989 109
1989 110
1989 111
1989 112
1989 113
1989 114
1989 115
1989 116
1989 117
1989 118
1989 119

S0G1
mm
1.24
0.71
0.71
2.67

.51
8.51
0.35
0.35
0.35
0.35
0.35
8.35
0.51
0.51
0.35
0.35
0.35
0.35
1.57
1.94
1.94
6.88
871
1.76
1.24
1.24
1.24
1.24
1.24
1.57
1.94
1.94
6.88
8.71
1.76
69.36

6.06
1.76
9.72
6.88
6.06
4.60
3.37
1.94
1.24
1.24
1.24
1.24
1.24
1.24
1.24
0.71
0.71
0.96
1.57

corrected
SOG2
mm
4.69
4.69
4.69
14.08

4.69
3.00
3.00
3.00
3.00
3.00
3.00
3.60
4.69
4.69
3.00
3.00
1.73
1.73
1.73
1.73
1.73
1.73
1.73
1.73
173
1.73
1.73
1.73
1.73
1.73
1.73
1.73
1.73
1.73
1.73
74.03

1.73
4.69
4.69
3.00
1.73
1.73
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.32
0.32
0.32
0.32
0.86
173

SOG4
mm
2.15
1.06
1.06
4.28

1.06
1.06
1.06
1.06
1.06
2.15
2.15
2.15
0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
12.17

0.07
215
1.06
0.40
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.00
0.00
0.00
0.00
0.60
0.07
0.07
0.40



Year
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

Date
120
121
122
123
124
125
126
127
128
129
130
131

201
202
203
204
205

207
208

216
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

310
i
312
313
314
315
316

SOG1
mm
3.96

1.94
1.57
0.96
0.96
0.96
0.71
1.24
1.57
1.94
1.94
79.58

1.94
1.57
0.96
0.96
0.96
1.24
1.94
1.24
0.96
0.96
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.25
0.35
0.35
0.35
0.35
0.35
19.04

0.35
8.35
0.35
0.35
0.13
0.13
0.71
1.24
1.24
1.24
1.24
1.24
1.24
1.24
0.35
0.35

S0G2

0.32

SOG4
mm
582
2.15
1.06
1.06
0.40
1.06
1.6
1.06
2.15
372
an
2.15

30.17

372
215
1.06
1.06
1.06
215
372
2.15
1.06
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
2212

0.07
0.07
0.07
0.07
0.07
0.07
0.07
1.06
2.15
1.06
1.06
1.06
1.06
1.06
0.40
0.40
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Year
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1589
1989
1989
1989
1989
1589
1989
1989

1989
1989
1989
1989
1989
1989
1989
1989
1989
1988
1989

Date
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331

401
402
4903
404
405
406
447
408
409
410
411
412
413
414
415
416
417
418
415
420
421
422
423
424
425
426
427
428
429
430

501
502
503
504
505
506
507
508
569
510
511

SOG1
min
8.35
0.35
.35
0.35
9.35
0.35
9.35
0.35
0.35
9.35
0.35
8.35
0.71
.71
0.71

18.12

1.24
1.24
6.96
0.96
0.96
0.96
0.96
0.96
6.96
0.71
0.71
1.57
3.96
18.78
4330
48.61
29.53
2205
18.78
18.78
15.83
13.17
13.17
11.98
10.86
9.72
871
871
7.76
6.88
322.66

2.84
8.71
23.80
15.83
9.72
6.88
6.88
6.88
6.88
6.88
6.88

S0G2
mm
9.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
6.32
0.32
0.32
6.26

0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.86
3.00

2592
2592
16.52
12.74
12.74
12.74
9.53
9.53
4.69
4.69
4.69
3.00
3.60
3.00
1.73
1.73
166.41

173
9.53
2592
20.90
9.53
6.86
4.69
4.69
6.86
12.74
9.53

SOG4
mm
0.490
0.07
0.07
0.07
0.97
.07
0.07
6.07
6.07
0.07
8.07
0.07
215
1.06
8.40

14.66

0.40
1.6
1.66
0.40
0.40
0.40
0.40
0.07
0.07
0.07
0.40
1.06
2.15
5.82
2592
32.14
15.80
11.82
8.50
5.82
372
372
8.50
11.82
5.82
582
15.80
372
372
582
182.21

582
2592
3214
15.80
11.82

5.82

5.82

8.50

8.50

5.82

5.82



Year
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

1989
1989
1989
1989
1989
1989

Date
512
513
514

610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630

701
702
703
704
705
706

SOG1
mm
1.76
1.76
1.76

17.27
29.53
14.46
1317
22.05
15.83
18.78
17.27
20.38
18.78
25.63
1317
10.80
10.80
6.88
4.60
5.30
390.12

6.88
6.88
7.76
10.80
10.80
1317
15.83
18.78
15.83
15.83
13.17
1317
15.83
29.53
18.78
17.27
10.80
18.78
18.78
13.17
1317
14.46
14.46
14.46
17.27
17.27
871
6.06
4.60
396
406.28

SOG2
mm
9.53
6.86
9.53

16.52
31.58
16.52
12.74
20.90
16.52
12.74
16.52
20.90
20.90
2592
12.74
9.53
9.53
4.69
3.00
3.00
393.19

3.00
3.00
3.00
6.86
9.53
9.53
16.52
16.52
12.74
12.74
9.53
9.53
9.53
1274
9.53
6.86
6.86
6.86
6.86
4.69
3.00
0.86
0.86
0.32
0.32
0.86
0.86
0.86
0.86
0.86
186.07

4.69
4.69
3.00

1.73
1.73
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Year
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

sum winter 89

1989
1989
1989
1989
1989
1989
1589
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

Date
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727

729
730
731

801
802
803
804
805

867
808

810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831

SGG1
mim
3.96
3.96
3.96
337
337
2.84
2.37
2.37
2.37
2.37
2.37
2.37
1.94
1.94
1.94
2.37
237
1.94
1.94
1.57
1.24
1.24
1.24
1.24
1.24

89.20

1368

2.84
2.84
2.84
2.84
2.84
2.84
2.84
0.96
0.96
0.96
0.96
0.96
0.96
1.24
1.24
1.24
1.57
2.84
6.88
11.95
15.83
5.30
5.30
5.30
4.60
3.37
2.84
2.84
2.37
1.94
1.57

SOG2

0.86
0.86
0.32
0.66
0.00
0.00
0.06
0.32
0.32
6.86
4.69
4.69
1.73
1.73
0.86
0.86
0.32
0.32
0.06
0.06
0.00
0.00
0.32

0.86
45.87

930

0.86
0.86
0.86

0.86
0.86
0.86
0.86
0.86
0.86
0.86
1.73
3.00
1.73
1.73
3.00

3.00
4.69
9.53
16.52
9.53
16.52
12.74
4.69
3.00
3.00
1.73
1.73
1.73
1.73

SOG4

0.40
0.40
0.07
0.07
0.07
0.40
0.40
0.40
372
372
372
2.15
2.15
2.15
2.15
1.06
1.66
1.66
0.40
0.40
0.40
0.40
6.40
2.15
2.15
41.97

921

0.40
0.07
6.07
8.07
0.40
0.07
8.07
0.07
0.07
2.15
2.15
2.15
215
372
372
372
5.82
8.50
11.82
20.49
582
582
11.82
20.49
582
372
215
2.15
1.06
1.06
0.40



Year

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

Date

901
902
903

905

907

910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925

927
928
929
930

1601
1602
1603
1004
1005
1006
1007
1008
10609
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026

S0OG1
mm
163.85

1.24
1.24
1.24
1.24
1.24
1.24
0.71
0.71
0.71
0.71
0.71
0.71
0.7
0.71
0.71
1.57
1.94
2.37
3.37
4.60
1.76
3.96
4.60
5.30
2.84
337
2.37
1.94
1.57
1.57
62.98

1.57
1.57
1.57
1.57
1.57
1.57
1.57
1.57
1.57
1.94
1.94
1.94
2.37
2.37
284
2.84
337
3.96
4.60
5.30
6.06
6.06
871
8.71
871
6.88

SOG2
mm
113.80

1.73
1.73
1.73
1.73
1.73
3.00
3.00
1.73
1.73
1.73
173
0.86
0.86
0.86
4.69
9.53
4.69
4.69
3.00
4.69
9.53
6.86
4.69
6.86
3.00
4.69
3.00
3.00
12.74
6.86
116.72

6.86
4.69
3.60
3.00
1.73
1.73
1.73
173
1.73
173
173
1.73
1.73
1.73
1.73
1.73
1.73
3.00
4.69
4.69
4.69
6.86
9.53
6.86
6.86
6.86

SOG4

128.00

1.06
1.06
1.06
0.40
0.40
0.40
0.40
1.06
215
1.06
0.40
582
215
0.40
0.40
0.40
3.72
372
8.50
2.15
215
8.50
372
372
372
2.15
2.15
372
5.82
372
76.07

372
2.15
215
2.15
1.06
215
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
372
582
582
3
582
11.82
8.50
5.82
582
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SOG1

Year Date mm
1989 1027 5.36
1989 1028 530
1989 1029 396
1989 1030 2.84
1989 1031 1.94
112.02

1989 1101 1.57
sum summer 89 11/7-1/1 3231

sum year 88-8% 1671.5

SOG2
mm
4.69
3.00
3.60
3.00
3.00

110.83

3.060

369.3

1298.7

SOG4
mm
5.82
372
5.82
5.82
5.82

108.94

5.82

340.7

1257.2



.

Sogndal discharge

Year Date
1989 ii01
1989 1102
1989 1103
1989 1104
1989 1105
1989 1106
1989 1107
1989 1108
1989 1109
1989 1110
1989 1111
1989 1112
1989 1113
1989 1114
1989 1115
1989 1116
1989 1117
1989 1118
1989 1119
1989 1120
1989 1121
1989 1122
1989 1123
1989 1124
1989 1125
1989 1126
1989 1127
1989 1128
1989 1129
1989 1130
1989 1201
1989 1202
1989 1203
1989 1204
1989 1205
1989 1206
1989 1207
1989 1208
1989 1209
1989 1210
1989 1211
1989 1212
1989 1213
1989 1214
1989 1218
1989 1216
1989 1217
1989 1218
1989 1219
1989 1220
1989 1221
1989 1222
1989 1223
1989 1224
1989 1225

SOG1
mm
1.94
1.94
2.84
3.96
4.60
3.96
337

2.37
1.94
2.37
6.88
4.60
3.96
3.96
2.84
2.37
1.94
1.94
1.9
1.94
1.94
1.57
1.57
1.24
1.24
1.24
1.24
1.24
1.24
75.08

1.24
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0711
o
.71
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51

SOG2
mm
1.73
1.73
3.00
4.69
3.00
3.00
1.73
1.73
0.86
1.73
4.69
4.69
3.00
4.69
3.00
1.73
3.00
1.73
1.73
1.73
1.73
1.73
1.73
3.00
1.73
1.73
1.73
1.73
1.73
1.73

70.11

0.00
0.60
0.06
0.32
0.32
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32

1989-90
SOG4
mm
1.06
1.06
372
372
2.15
1.06
1.06
0.40
0.40
0.40
372
312
372
3.72
in
215
1.06
0.40
0.07
0.40
2.15
582
15.80

215
0.40
0.40
0.07
0.00
0.00
71.93

0.00
0.00
0.00
0.00
0.07
0.07
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.49
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
2.15
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Year
1989
1989
1989
1989
1989
1989

1950
1990
1990
1990
1990
1990
1990
1996
1996
1990
1996
1996
1990
1996
1990
1990
1990
1990
1996
1990
1990
1996
1990
1990
1990
1996
1960
1990
1950
1990
1996

1990
1990
1996
1996
1990
1990
1996
1990
1996
1990
1990
1996
1950
1990
1990
1990
1990
1996
1990

Date
1226
1227
1228
1229
1230
1231

101
162
103
164
105
106
107
108
109
119
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131

201
202
203

205

207
208
209
210
211
212
213
214
215
216
217
218
219

SOG1
mm
0.51
0.51
6.51
0.51
0.51
0.51

26.79

0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
0.96
0.96
0.96
0.96
0.96
24.09

0.96
0.96
0.96
0.96
0.96
2.37
6.06
6.06
4.60
337
2.84
2.84
2.37
1.94
1.94
1.94
1.94
1.94
1.94

SOG2
mm
0.06
0.32
0.32
0.32
0.32
0.32

13.58

0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
26.59

0.32
0.32
0.32
0.32
6.86
20.90
2592
1.73
1.73
1.73
0.86
0.86
0.86
0.32
0.32
0.32
0.32
0.32
0.32

SOG4
mm
372
2.15
1.06
1.06
0.40
0.40

1821

0.40
6.46
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
2.15
3.72
372
215
0.40
0.07
0.07
0.07
0.40
0.40
1.06
1.06
1.06
0.40
0.40
0.40
0.40
0.40
0.40
23.46

0.40
0.40
0.40
0.46
2.15
15.80
15.80
8.50
5.82
372
372
2.15
2.15
0.40
0.07
0.07
0.07
0.07
0.07



Year
1990
1990
1990
1990
1990
1990
1990
1990
1990

1990
1990
1990
1990
1996
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1950
1990
1996
1990
1990
1990
1990
1990
1990
1990
1996
1990
1990
1990

1990
1990
1990
1996
1990
1990
1996
1990
1990
1996
1990
1990
1990
1990
1990
1990

Date
220
221
222
223
224
225
226
227
228

301
302
303

305

367
308

310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416

SOG1
mm
1.94
1.94
1.94
1.94
2.37
2.37
2.37
2.37
2.37

66.55

1.94
1.94
1.94
194
1.94
1.94
1.94
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.94
6.88
14.46
25.63
20.38
11.95
9.72
6.88
6.88
6.06
4.60
3.96
3.37
2.37
1.57
1.24
151.38

1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
0.71
0.71
0.71
0.71

SOG2
mm
0.66
032
0.06
0.86
1.73
0.86
0.32
0.32
0.66

69.23

0.06
0.06
0.06
0.06
0.66
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.86
9.53
16.52
16.52
3.00
1.73
1.73
1.73
1.73
0.86
0.86
0.86
0.86
0.86
0.32
4.69
63.56

20.90
4.69
1.73
0.32
032
032
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

SOG4
min
0.07
0.07
0.07
0.40
1.06
1.06
0.40
0.40
0.07

65.77

0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.40
11.82

11.82
372
215
1.06
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
1.06

44.80

582
215
1.06
0.40
0.40
0.40
0.07
0.7
0.60
0.60
0.00
0.00
0.00
0.07
0.40
0.40
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Year
1990
1990
1990
199¢
1990
1999
1990
1990
1990
1990
199¢
1990
1990
1990

1990
1990
1990
1990
1990
1950
1990
1990
199¢
1996
1996
1990
1990
1990
1990
1996
1996
1990
1990
1996
1990
1990
1996
1996
1990
1990
1990
1990
1590
1996
1990

1990
1990
1994
1990
1996
1996
1996
1996
1990
1990
1990

Date
417
418
419
420
421
422
423
424
425
426
427
428
429
430

561
562
503

505

507
508

510
51
512
513
514
513
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531

601
602
603

605
607
609

610
611

SOG1

0.71
.71
6.71
0.71
0.71
0.71
0.51
0.51
0.51
0.51
0.51
0.51
0.71
1.24
27405

1.94
2.84
4.60
6.06
11.95
18.78
18.78
20.38
2205
22.05
18.78
22.05
18.78
18.78
18.78
22.05
13.17
10.80
10.80
1317
15.83
16.86
9.72
9.72
9.72
1.76
6.88
871
13.17
11.95
17.27
41813

1317
29.53
38.36
2205
18.78
25.63
22.05
22.05
13.17
1317
15.83

SOG2
mm
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.32
0.32
4.69
1.73
0.86
0.86

2592
64.00

44.99
52.78
20.90
20.90
12.74
16.52
16.52
16.52
16.52
16.52
12.74
12.74
12.74
12.74
12.74
16.52
9.53
4.69
4.69
4.69
9.53
4.69
3.00
3.00
3.00
3.00
3.00
3.00
1.73
1.73
1.73
376.19

1.73
1.73
1.73
0.86
0.86
0.86
0.86
0.86
0.32
0.32
0.32

SOG4

0.40
0.07
0.07
0.07
0.07
0.40
0.40
2.15
372
8.50
372
372
5.82
2592
66.27

25.92
20.49
20.49
20.49
15.80
15.80
15.80
15.80
15.80
15.80
15.80
15.80
15.80
15.80
15.80
20.49
11.82
11.82
11.82
11.82
11.82
8.50
8.50
5.82
372
2.15
1.66
0.4
0.40
0.40
0.07
371.76

0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.07



Year
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1950
1990
1990
1990
1990
1990
1990
1990

1990
1990
1990
1950
1990
1990
1590
1990
1990
1990
1990
1950
1996
1950
1950
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1950
1990
1990

¥
Y

sum winter 90

1990
1990
1996
1990
1990
1990

Date
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629

7601
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722

724
725
726
727
728
729
730
731

SOG1
mm
13.17
13.17
1317
14.46
13.17
9.72
776
10.80
10.80
1317
871
1.76
1.76

SOG2

mm
0.32
0.32
0.32
0.32
0.32
0.86
1.73
1.73
3.00
3.00
3.00
3.00
1.73
1.73
1.73
0.86
0.86

" 0.86

0.86
37.00
173
173
0.86
3.00
1713
173
1.73
0.86
0.86
0.86
173
0.86
173
173
173
1713
1.73
0.86
0.86
0.86
0.32
0.32
0.32
0.32
173
4.69
3.00
3.00
173
1.73

. 0.86

696

0.86
0.86
1.73
1.73
0.32
0.06

SOG4
mm
0.97
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.40
0.40
1.06
1.06
1.06
9.05
2.15
372

0.40
1.06
0.40
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Year
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1999
1990
1990
1990
1990
1990
19%0
1990
1990
1990
1990
1990

1990
1990
1990
1990
1990
1996
1996
1990
1990
1990
1990
1990
1990
1990
199¢
1990
1990
1990
1990
1990
1950
1990
1990
1990
1990
1990
1990
1990
1990
1990

1990

Date
807

810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831

901
902
903

905

97

910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930

1001

SOG1
mm
0.711
0.71
0.711
0.71
0.35
6.35
0.35
0.35
0.51
0.96
1.24
1.24
1.24
1.24
1.24
0.96
0.96
0.71
0.71
0.71
0.71
0.71
0.71
6.71
6.71

25.05

0.96
0.96
0.96
0.96
1.24
1.94
237
1.94
1.57
1.24
1.24
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
2.37
396
2.37
1.94
1.24
1.24
0.96
0.96
1.24
5.30
337
4793

2.37

S0G2

1.73
1.73
0.86
0.86
0.86
0.86
0.32
0.32
0.32
0.32
1.73
3.60
3.60
0.86
0.86
0.86
0.32
0.32
0.32
0.32
0.86
0.86
0.32
0.86
0.86
29.07

0.86
0.86
1.73
0.86
0.86
0.32
3.60
9.53
6.86
4.69
1.73
0.86
0.86
0.86
1.73
1.73
3.00
1.73
1.73
1.73
1.73
4.69
6.86
9.53
3.00
1.73
1.73
0.86
1.73

78.28

6.86

SOG4
mm
0.40
1.66
1.06
1.06
0.40
0.40
1.06
2.15
372
372
215
215
1.06
0.40
0.40
0.40
0.40
1.06
0.40
0.40
1.06
1.06
1.06
1.06
2.15

32.09

1.06
1.06
1.06
8.50
582
2.15
1.06
1.06
1.06
1.06
1.06
1.06
1.06
2.15
1.66
1.06
1.06
215
5.82
8.50
372
2.15
2.15
1.06
1.06
215
215

8.50
3.72
84.11

215



Year
1990
1990
1990
1990
1990
1950
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

1990
1990
1990

sum summer

sum year

Date
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031

1101
1102
1103

SOG1

1.94
1.57
1.24
1.24
1.24
0.96
0.71
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.57
1.57
1.24
1.24
1.24
0.96
0.71
0.71
0.51
0.35
0.35
0.35
0.35
34.81

0.35
0.35
0.22
6.93
353.7

1447.5

SOG2
mm
9.53
6.86
4.69
4.69
4.69
3.00
4.69
4.69
3.00
1.73
4.69
6.86
6.86
4.69
4.69
9.53
6.86
4.69
6.86
4.69
3.00
173
1.73
1.73
0.86
0.86
0.86
0.32
0.32
0.06

126.35

0.32
0.32
0.32
0.96
305.7

1001.9

SOG4
mm
5.82
372
372
372
372
2.15
1.06
8.50

11.82
11.82
11.82
20.49
11.82
11.82
11.82
11.82
11.82
8.50
8.50
5.82
372
1.06
0.40
0.40
0.40
0.07
0.07
1.06
0.46
0.40
180.39

0.07
0.00
0.00
0.07
326.2

992.9
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APPENDIX 3




Sogndal precipitation data 1987-88. Units: ueg/l.

Year
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1988
1988

Appendix 3. Sogndal. Precipitation

Date
1130
1207
1214
1221
1228
101
104
111
118
125
201
208
215
222
301
307
314
321
328
401
404
411
418
425
502
509
516
523
530
601
606
613
620
827
701
704
711
718
725
801
808
815
822
829
$01
905
912
919
926
1001
1003
1010
1017

1024
1031

MM
4.0
11.1
52.5
29.3
22.3
3.5
15.6
9.2
5.7
1.8
3.3
3.5
19.4
0.0
9.6
0.0
9.6
0.0
3.5
0.0
19.4
52.6
2.2
1.3
21.0
0.0
1.1
3.8
1.2
7.3
0.0
6.0
0.3
10.5
15.0
20.4
21.3
38.9
29.0
22.0
4.5
62.7
7.3
8.6
3.5
3.2
7.0
63.7
50.3
3.5
20.7
15.6
2.9

39.8
9.2

PH
4.48
4.14
4.74
5.10
5.17
4.80
5.04
4.37
4.28
6.15
4.29
4.33
4.464

4.37

5.19
4.55
4.41
5.23
4£.09

5.08
4.7
4.55
4 .47

4.48
4 .69
4.59
4.80
5.26
5.54
6.20
4.98
4.68
4.66
4.91
4.23
4.97
4.96
4.89
5.00
b 42
4.51
4.45
&.74

4.86
5.63

CA
10.98
7.49
2.99
8.48
4.49
10.48
9.48
10.48
7.49
74.85
8.48
24.45
5.99

3.99

5.99

6.49

3.49
7.98
23.45
3.99
6.99

36.93
15.97
16.97

3.99

9.98
5.49
2.00
3.99
2.00
3.99
4.99
4.49
2.50
2.00
2.00
4.99
10.98
5.99
3.49
1.50
2.50
1.50
1.50
13.97

2.00
3.99

MG
9.38
14.32
4,44
23.70
5.60
7.74
17.78
7.32
4.86
21.89
6.91
11.93
5.18

6.09

13.09

3.54

6.83
10.12
16.87

2.39

1.23

20.41
5.02
9.88
1.81

5.51
1.48
1.56
1.89
2.47
4.44
4.20
4.61
1.23
3.37
0.91
9.22
5.76
5.10
2.22
3.21
4.12
1.07
0.74
10.95

6.83
7.00

NA
45.24
65.25
20.88

105.27
29.15
97.464

120.93
57.86
48.29

115.71
63.08
52.64
18.71

26.10

55.25

33.50

31.76
45.68
97.44
29.58
13.49

42.20
6.96
23.93
6.96

8.27
1.74
6.09
4.35
1.74
12.18
3.92
5.66
6.96
10.88
4.35
32.63
25.23
17.864
6.96
10.44
14.36
0.44
3.05
8.70

4.35
37.41

K
10.24
12.03

3.33
9.73
7.17
36.86
34.56
19.20
20.99
25.60
12.03
17.15
4.61

2.30

10.50

1.02
4.10
26.37

26.32
5.12

10.24
2.05
2.82
2.05
4.61
5.12
5.89
3.07
7.17
1.02
1.28
0.77
1.84
1.02
0.26
0.26
0.77
0.51
0.77
6.91

1.79
5.63

NH4N
35.00
15.71

2.86
10.00

5.00
21.43
47.14
29.29
17.14
19.29
16.43

9.29

6.43

22.14

1.43
14.29
77.86

8.57
38.57

35.71
66.43
50.71
32.86

22.86
8.57
13.57
4.29
26.43
25.71
35.71
26.29
6.43
2.86
5.00
5.71
20.71
1.43
0.71
0.71
7.14
7.4
2.86
12.86

2.16
8.57

cL
46.25
78.40
22.00
120.41
30.74
97.85
131.69
66.55
50.20
54.71
58.09
50.48
18.33

23.41

54.14

30.46

29.33
43.15
102.65

13.54

0.56

9.87

11.28
0.85
5.64
3.95
1.69

11.84
3.38
5.92

11.00

11.84
4.51

34.40

18.61

18.89
8.74

12.41

14.38
2.82
5.64

10.43

6.77
39.76

SULF
39.94
71.76

9.98
18.10

7.49
19.34
26.83
36.82
34.94
61.78
39.94
52.42
14.77

13.73

34.94

25.58

7.49
34.11
94.85

5.62
68.64

54.29
116.06
66.14
34.32

37.44
20.59
22.46
13.10
13.10
13.73

6.86
21.22
16.22
12.48

8.1
39.31
39.94
10.61

8.1

6.26
34.32
25.58
26.21
33.70

8.74
6.24

NO3N
29.29
22.86

7.86

0.7

3.57

0.71
10.71
32.86
43.57
35.00
27.14

4.29
15.00

11.43

15.71

27.14

0.71
17.86
52.86

5.00
33.57

34.29
26.43
37.14
28.57

27.14
7.1
146.29
7.1
8.57
8.57
2.86
15.00
8.57
9.29
6.43
28.57
17.86
3.57
7.1
2.86
19.29
10.00
8.57
20.00

8.57
2.86

SUM +
143.95
187.25

52.70
165.13

58.16
189.80
239.01
166.80
151.24
258.05
158.22
162.23

77.22

75.82

125.84

118.82

50.99
110.35
280.89

146.68

167.11

81.30

89.97
39.75
51.74
32.42
42.74
54.33
55.34
52.58
45.18
42.00
25.83
112.20
75.24
42.34
26.53
26.12
66.89
41.56
44.39
71.58

30.92
64.95

67

SuM -
115.47
173.01

39.84
139.22

41.80
17.91
169.26
136.23
128.71
151.48
125.17
107.18

48.10

48.56
104.80
83.18

37.53
95.12
250.35

115.75

143.06

72.76

75.86
28.58
42.39
24.19
23.37
36.14
13.11
42.14
35.79
33.61
19.05

102.29
76.41
33.07
24.00
21.51
67.99
38.40
40.42
64.13
24.08
48.86
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Sogndal precipitation

Year

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

Date
on
1101
1107
1114
1121
1128
1201
1205
1212
1219
1226
102
109
116
130
201
206
213
220
301
306
313
320
327
403
410
417
426
501
508
515
522
529
601
605
619
&26
710
717
724
731
807
814
821
828
901
904
11
918
925
1001
1002
1009
1016
1023

Date
off
1107
1114
1121
1128
1201
1205
1212
1219
1226
1231
109
116
123
201
206
213
220
227
306
313
320
327
401
410
417
4624
501
508
515
522
529
601
605
612
626
701
717
724
731
801
814
821
828
201
904
911
918
925
1001
1002
1009
1016
1023
1030

show 1989 sample 1
snow 1989 sample 2
snow 1989 sample 3

15.9
13.5
21.3
16.9
10.2
4.6
34.4
31.8
35.0
57.0
26.1
104.5
91.7
14.3
34.4
52.5
62.4
24.8
8.9
11.85
30.3
13.7
26.8
1.0
5.4
1.9
2.2
15.6
20.4
14.3
7.0
4.8
10.5
19.4
15.3
21.3
11.8
8.9
16.6
2.2
23.9
36.3
47.8
4.5
3.2
9.2
20.1
31.8
17.5
7.0
4.8
17.5
24.2
58.0

1988-89

pH

5.84
4.96
4.93
3.46
5.70
4.95

5.71

5.52
5.55
5.51

5.29
5.19
5.13
5.33
5.71

5.43
5.36
5.34
4.59
4.84
4.96
4.76
4.45
5.14
4.47
4.57
5.09
4.80
4.97
4.80
4.80
£.80
4.80
4.80
5.75
4£.82
5.55
5.15
4.91

4,84
4.72
4.68
4,467
5.01
5.31

5.18
4,49
4.37
5.10
5.92
5.04
5.60
4.56
5.1

4.99
5.14
5.03

134

1.6
11.0
1.7

3.5

2.0
11.2

1.9

3.0

2.8

3.1

5.1

6.5

7.4

4.7

1.9

3.7

4.6

2.9
25.7
1.5
11.5
i7.4
35.5

7.2
33.9
26.9

8.1
15.8
10.7
15.8
15.8
15.8
15.8
15.8

1.8
15.1

2.8

7.1
12.3
14.5
19.1
20.9
33.9

2.8

4.9

6.6
32.4
42.7

7.9

1.2

9.1

2.5
27.5

7.8

10.2
7.2
9.3

Units: ueg/t.
CA MG
1.0 25.5
5.0 6.6
2.5 2.5
6.5 9.1
3.5 3.3
6.5 5.8
8.0 30.5
1.0 49.4
6.5 71.6
6.0 18.9
10.0  13.2
8.0 40.3
5.5 26.3
32.6 163.8
14.0 53.5
6.5 26.3
5.0 21.4
5.0 20.6
7.5 0.7
6.5 8.2
4.5 1.0
3.5 8.2
3.0 2.5
4.5 4.4
81.3 14.8
£5.9 14.0
14.0 8.2
9.0 10.7
3.0 1.6
5.0 18.3
5.0 8.2
5.0 12.3
16.5 6.9
4B.4 6.6
6.5 4.4
4.0 0.8
4.0 4.9
2.0 2.5
3.0 2.5
2.0 1.6
2.5 0.8
3.5 5.8
2.5 0.8
2.0 2.5
1.0 0.8
4.5 12.3
2.0 2.5
4.0 4.9
4.0 8.2
8.5 24.7
7.5 9.1
8.0 6.6
3.0 6.6
2.0 7.4
2.5 6.6
2.0 4.9
2.5 9.1

HA

165.3
40.5
10.9
£6.5
36.5
35.7

139.2

206.6

304.5
76.6
73.1

201.4

131.4

522.0

265.4

116.1
98.3
92.2
85.3
35.7
19.1
42.2
13.1
7.4
20.9
22.%
20.9
37.4

3.0
56.6
20.9
17.0

9.1

3.9

5.2

1.3
14.4

5.7

2.6

7.0

3.5
21.8

6.1

8.7
11.3
63.1

8.7
20.0
44.8

121.8
43.1
30.5
24,4
25.7

31.8
25.2
40.9

7.7
8.4
1.5
4.4

15.4

11.0

15.1
7.7

15.6
7.9

10.8
5.4
3.8

17.4

22.8
7.2
7.4
6.1

15.4
4.6
4.6
3.6
1.8
7.7
7.2
4.6
2.6
1.3
0.5
2.6
2.6
2.6
4.4
2.6
3.3
0.5
3.1
1.3
1.5
0.5
2.0
1.0
0.5
2.3
2.6
6.4
1.3
2.3
9.0
7.4

14.3
8.7
3.3
1.0

-l e
L ¥

NH&

39.3
16.4
5.7
16.7
12.1
10.0
15.7
5.0
10.0
4.3
22.9
5.0
3.6
6.4
31.4
14.2
14.6
16.1
10.7
27.1
11.4
9.3
12.1
1.8
72.1
56.1
32.6
2.4
2.2
21.4
50.0
5.0
5.0
14.3
33.1
17.6
16.0
17.4
6.6
5.9
17.9
1.4
5.9
7.7
0.7
2.6
0.7
13.0
0.7
9.6
2.0
7.2
7.6
2.6

CL

194.6
43.1
11.8
47.1
41.5
34.4

168.6

258.9

322.9
92.2
77.0

235.5

1463.8

792.1

316.7

138.2

113.14

107.7

100.7
39.2
75.6
51.0
17.5
57.2
20.3
38.4
26.8
50.2

8.7
66.0
30.7
29.6
13.5

3.4

7.1

3.4
13.8

6.5

3.1

5.9

6.2
31.3
10.4
11.0
13.8
69.7
10.2
21.7
48.8

166.7
48.2
33.0
33.8
36.7

36.7
31.0
50.8

SULF

28.7
21.2
8.1
10.0
5.6
21.8
22.5
29.3
40.6
i2.5
25.6
26.2
18.7
$0.5
38.7
20.6
17.5
18.1
30.6
29.3
16.2
16.2
3t1.2
16.2
139.2
93.0
30.0
27.5
9.4
16.6
16.6
18.7
10.0
34.3
12.5
26.2
11.2
5.6
11.9
6.9
21.8
21.8
27.5
13.7
4.4
15.0
33.1
43.7
16.2
6.4
42.4
13.7
26.2
9.4

16.6
i0.4
14.6

NO3

4.3
1.0
7.9
2.9
4.3
7.9
2.1
1.4
2.1
2.1
15.0
5.7
5.0
6.4
4.3
4.3
3.6
5.0
32.9
28.6
8.6
1.4
19.3
1.4
202.1
48.6
23.6
1.4
1.4
2%.4
72.9
5.0
5.0
14.3
8.6
15.0
1.4
10.7
1.4
1.4
5.0
13.6
20.0
1.4
1.4
1.4
3.6
20.7
1.4
1.4
1.4
7.1
21.4
1.4

3.5
3.6
3.8

SUM+

260.2
87.9
34.8
78.6
72.8
80.1

210.4

282.7

419.0

116.8

135.0

266.5

178.0

746.7

389.0

176.1

151.1

143.0

155.2
96.6
65.1
84.2
67.9
2.7

230.2

170.2
86.4
76.6
21.1

117.8

102.5
57.7
55.7
91.6
54.1
39.4
45.2
35.9
28.5
31.5
45.8
56.3
49.7
33.0
21.3
95.5
47.5
86.9
74.6

173.2
85.1
63.4
72.5
46.4

43.5
36.2
55.4

SUM

227.6
74 .4
27.8
59.9
51.4
64.1
193.2

289.6

365.6
106.8

117.6

267.4
167.5

889.0

357.7
163.1
1346.1
130.8
164.1
97.1
100.4
78.7
68.0
74.9

361.6
179.9
80.3
79.1
19.5
104.1
120.2
53.3
28.5
52.0
28.1
44 .6
26.5
22.8
16.4
14.2
33.0
66.7
57.9
26.2
19.6
86.1
46.8
86.1
66.4
182.4
92.1
53.9
81.5
47.4

56.7
45.0
69.1



Sogndal precip 1989-90 Units: ueq/l 27-Mar 91

Year Date Date MM pH i+ CA MG NA K NHG [ SULF HO3  SUM+ SUM~
on off
1989 1101 1106 1.9 4.66 21.9 12.0 7.4 38.3 16.1 22.9 446 41,2 36.6  96.6 122.2
1989 1106 1113 15.3  4.78 16.56 4.5 7.4 34.8 6.9 10.0 42.9 18.3 10.7 63.6 71.9
1989 1113 1120 9.6 4£.98 10.5 3.5 7.4 25.2 1.3 0.7 33.0 10.2 0.7 38.1 43.9
1989 1120 1127 14 6.8 15.8 3.0 9.1  34.4 4.6 16,3 45.1 23.3  11.&4 65.0 79.8
1989 1201 1204 4.8 5.09 8.1 10.0 4.8 99.2 18.4 54,3 112.5 19.3 21.4 196.7 153.3
1989 1206 1211 15.9 5.58 2.8 10.0 28.8 172.3 20.2 45.7 188.1 12.5 13.6 277.0 214.1
1989 1211 4218 8 5.79 1.6 20.5 20.6 198.8 44.8 80.0 204.2 2.5 17.9 364.6 224.5
1989 1225 101 15.3  4.65 22.4 5.0 21.4 %4.8 4.6 15.7 106.5 17.7 16.4 141.5 140.6
1990 101 108 5.4 4.7 20.0  10.G 7.4 8.6 13.6 40.0 91.9 25.6 45,7 157.5 163.2
1990 108 115 %7.6  5.16 6.9 8.5 34.6 168.8 6.9 12.% 198.5 27.5 5.0 231.6 231.0
1990 115 122 103.%  3.47 3.4 4.5 13.2 69.2 3.8 7.1 75.9 8.1 2.9 97.8 86.8
1990 122 129  17.8  4.76 17.4 2.5 6.6 32.2 3.1 9.3 40.0 16.2 13.6 53.6 69.8
1990 129 201 8.9 5.76 1.7 12.0 14.8 130.5 32.5 62.1 180.2 20.6 33.6 251.9 234.4
1990 201 20% 7 5.89 1.3 20.0 21.4 206.6 23.3 141.6 229.5 43.1 29.3 412.7 301.9
1990 205 212 43.3  4.89 12.9 4.5 11.5 S53.9 3.3 7.1 9.4 23.7 116 90.4 104.5
1990 212 219 i 4.83 4.8 5.5 4.9 32.6 6.7 21.4 39.5 20.0 18.6 7i.1 78.0
1990 219 226 465.9 5.02 9.5 5.0 18.9 98.7 4.6 12,1 121.8  30.0 8.6 139.2 160.3
1990 226 307 12.1 5.38 4.2 4.0 4.9 46.1 8.2 26.3 56.7 8.1 11.&4 87.5 76.2
1990 301 305 29.9 5.68 2.1 3.5 13.2  76.1 5.1 20.0 85.7 15.6 4.3 117.9 105.6
1990 205 312 73.9 4.99 10.2 8.5 39.5 167.9 3.8 5.0 222.2 30.0 2.1 224.7 254.3
1990 312 319 52.3 5.45 3.5 5.5 4.9 20.4 3.3 13.6 25.2 9.4 5.7 47.8 41.3
1990 319 326 76.5 5.7 2.0 7.0 15.6 67.0 6.9 20.7 82.1 16.8 9.3 1i7.2 108.2
1990 326 401 22.6 5.32 4.8 8.5 30.5 137.5 4.9 15,7 178.8 29.3 6.4 197.0 214.5
1990 401 4602 9.9 &.87 13.5 5.0 5.8 33.9 7.7 35.0 40.C 31.4 20.7 87.4 92.2
1990 409 416 8.3 4.09 81.3 7.5 8.2 33.9 3.8 62.1 42.6 81.7 61.4 1i5.6 185.8
1990 423 430 10.8 5.4 4.0 12.0 8.2 39.2 8.4 82.9 48.8 74.3 51.4 150.7 174.5
1990 430 521 8.9 5.23 5.9 19.5 2.5 13.1 2.6 3.6 16.4 6.2 7.1 41.1 29.7
1990 521 528 10.8 5.53 3.0 6.5 4.9 7.0 3.1 25.7 20.0 17.5 7.1 57.2 4b4.6
1990 601 &04 3.6 3.82 151.4 11.5 5.6 21.3 2.0 57.1 31.3 127.9 110.7 98.6 269.%9
1950 618 &25 15  4£.56 27.5 4.5 1.6 4.4 3.3 21.4 4.8 40.6 22.1 35.2 6&7.5
1990 625 701 16  4£.27 53.7 2.5 3.3 17.8 2.3 20.7 18.6 59.3 28.6 46.6 106.5
1990 701 702 7.6 4.68 20.9 1.0 0.8 5.2 1.3 3.8 4.2 19.3  10.7  11.9  34.3
1990 702 709 2.6 4.59 25.7 2.5 4.9 6.5 4.9 21.4  10.7  45.6  17.9 503 74.1
1990 709 716 19.7  5.17 &£.8 0.5 2.5 7.8 1.3 10.0 7.6 13.7 4.3 22.1 25.6
1990 723 730 &£.7 3.82 151.4 18.0 9.1 15.7 12.3 108.6 18.3 177.2 97.1 163.5 292.7
1990 730 801 6.4 6,48 0.3 27.4 62.5 80.9 120.3 -7.1 T6.1 192.2 20.7 284.2 289.0
1990 801 BOS 12.7 4.346  45.7 8.0 2.5 1.4 446 T71.6 17.5  69.9 49,3 100.6 136.7

1990 806 813 & 5.62 2.4 1.0 2.5 16.5 4.1 29.3 16.6  11.2 6.4 53.4 34.3
1990 813 820 26.2 4.5%  30.9 0.5 0.8 1.7 0.5  12.1 3.1 23.7 12.9 15.7 39.7
1990 820 827 8 4.87 13.5 1.5 7.4 30.5 1.0 7.1 33.8 13.7 8.6 47.5 556.1

1990 827 901  15.9 4,45 35.5 2.5 1.6 6.1 1.8  16.4 7.1 43.1 7.1 28.5 67.2
1990 903 910 7.3 4.8 15.5 0.5 0.8 3.0 0.3 6.7 2.8 1.2 8.6 5.3 22.6
1990 210 917 8.3 5.09 8.1 6.5 10.7 76.0 12.0 19.3 75.3 22.5 4.3 122.5 102.0
1990 17 926 25.2  5.1% 6.5 1.0 3.3 1.4 0.3 0.7 16.1 4.4 2.1 19.6 22.6
1990 924  1001% 35 5.3 4.8 2.5 2.5 30.9 9.0 7.1 29.3 8.7 7.1 52.0 45.2
1990 1001 1008 23.6 4.88 13.2 1.0 1.6 6.5 0.3 4.3 9.3 10.6 7.1 13,7 27
1990 1008 1015 31.6  4.99 10.2 9.5 9.9 32.6 1.0 0.7 43.4 16.8 4.3 53.7 64.6
1990 1015 1022 8.9 £.63 23.4 0.5 3.3 6.1 0.5 13.8 6.5 31.64 13.6 33.9 51.5
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Runoff chemistry. SOG1.

DATE
880504
880506
880508
880510
880512
880514
880516
880518
880521
880524
880527
880530
880602
880604
880605
880606
880611
880625
880702
880704
880706
880708
880710
880716
880723
880730
880806
880814
880815
880816
880820
880827
880903
880905
880910
880917
880924
880929
880930
881001
881002
881006
881008
881015
881021
881028
881104
881111
881118
881125

PH
5.50
5.32
5.30
5.51
5.79
5.46
5.43
5.66
5.35
5.64
5.73
5.71
5.65
5.95
5.78
5.68
5.67
5.51
5.67
5.65
5.69
5.77
5.72
6.16
5.84
5.68
5.92
6.21
6.02
5.81
5.88
5.89
6.26
5.97
6.49
6.01
6.00
5.96
6.03
6.13
6.10
6.00
6.07
6.10
6.18
6.30
6.10
5.98
6.26
5.87

Appendix 4. Sogndal. Runoff chemistry

NA
53.9
50.9
47.4
40.9
40.5
36.1
32.2
28.7
27.8
27.4
26.1
23.1
25.2
25.7
26.1
26.1
28.3
34.4
31.8
30.0
30.9
31.8
33.1
32.6
36.5
33.5
34.8
34.8
33.5
35.2
36.1
35.2
35.7
36.5
37.8
37.4
35.2
33.9
35.2
33.5
33.5
33.9
33.5
36.1
36.5
37.8
37.4
31.3
37.0
38.3

Units: ueg/l, ug Al/l, mgC/l, mg $i02/1

K CA MG NO3N CL S04  ALK-X RAL  ILAL TOC  sio2

21.0 g.9 0.9 31.0 29.1 12.0 10 10 0.40
21.0 9.1 0.9 31.0 25.0 18.6 10 10 0.61

3.1 34.9 17.3 4.8 56.4 35.4 131 19 10 0.60 1.9
2.0 28.4 16.5 5.1 56.4 35.4 1.6 44 10 0.58 1.6
1.8 24.0 15.6 4.1 53.6 31.2 0.0 41 10 0.77 1.4
1.8 19.5 13.2 2.6 45.1  27.0 5.3 34 10 0.78 1.2
1.5 19.5 13.2 2.7  45.1 29.1 0.0 29 10 0.7 1.3
1.3 17.0  11.5 2.2 3%.5 25.0 0.0 29 10 0.60 1.2
1.3 155 9.9 1.9 33.8 25.0 0.0 27 10 0.54 1.1
1.8 14.0 9.1 1.6 31.0 20.8 0.0 22 10 0.52 1.0
1.0 14.5 9.1 1.1 31.0 20.8 0.0 26 10 0.47 1.0
1.0 15.5 9.9 1.0 28.2 20.8 10.9 18 10 0.52 1.0
1.0 16.5 9.1 0.5 25.4 18.7 10.9 10 10 0.39 1.1
1.3 14.5 8.2 0.4 25.4 20.8 7.6 10 10 0.58 0.8
1.3 15.0 8.2 0.4 25.4 20.8 6.4 10 10 0.68 1.0
1.5 15.5 8.2 0.2 25.4 16.6 7.6 10 16 0.74 1.1
1.5 15.5 8.2 0.1 28.2 20.8 1.6 10 10 0.66 1.1
1.3  16.0 8.2 0.5 25.4 20.8 5.3 10 10 0.66 1.1
2.3 16.5 8.2 0.1 25.4 18.7 9.8 10 10 0.88 1.0
2.6 18.0 11.5 1.4 31.0 27.0 5.3 16 10 1.60 1.7
1.5 15.0 9.9 0.3 28.2 25.0 6.4 10 10 1.17 0.8
1.3 14.5 9.9 0.4 25.4 22.9 6.4 12 10 1.38 0.7
1.5 22.0 15.6 0.1 28.2 22.9 7.6 10 10 1.42 0.7
1.8  20.0 13.2 0.1 28.2 25.0 8.7 10 10 1.74 0.7
2.0 18.5 10.7 0.4 28.2 27.0 6.4 10 10 1.23 0.8
1.3 7.5 9.9 6.1 28.2 29.1 5.3 10 16 0.92 0.9
2.6 18.0 10.7 0.4 33.8 27.0 5.3 10 10 1.10 0.9
1.3 17.5 9.9 0.1 28.2 25.0 1.6 10 10 0.89 1.4
1.5 19.0 9.9 0.1 28.2 27.0 9.8 10 10 0.85 1.2
1.5 19.0 9.9 0.1 28.2 27.0 6.4 10 10 0.94 1.2
1.3 18.0 9.9 0.2 28.2 25.0 6.4 10 10  0.94 1.2
1.5 7.5 9.9 0.1 28.2 25.0 9.8 10 10 1.23 -99.0
1.5 18.0 9.9 0.5 28.2 25.0 9.8 10 10 0.89 1.4
1.3  20.0 10.7 0.1 28.2 25.0 10.9 10 10 1.03 1.5
1.3 19.0 9.9 0.1 28.2 27.0 9.8 10 10 0.70 1.4
1.8  19.5 9.9 0.1 28.2 27.0 10.9 15 11 1.89 1.4
1.8 21.5 9.9 6.7 31.0 27.0 12.0 12 10 1.5 1.5
2.0 23.5 10.7 2.6 31.0 29.1 17.5 10 10 2.59 1.5
1.5 20.5 9.1 0.4 31.0 27.0 10.9 12 11 0.89 1.6
1.3 20.5 9.1 0.4 28.2 22.9 14.2 10 10 0.87 1.7
1.5 21.0 9.1 0.2 25.4 20.8 13.1 12 10 0.98 1.7
1.5 22.0 9.1 0.3 28.2 31.2 12.0 10 10 0.99 1.7
1.3 26.4 9.1 6.3 25.4 29.1 13.1 10 10 0.84 1.8
1.5 21.0 9.1 0.4 25.4 25.0 16.4 10 10 0.82 1.7
1.3 21.5 9.1 0.6 25.4 20.8 18.6 10 10 0.88 1.6
0.5 23.5 9.1 0.5 25.4 25.0 18.6 10 10 1.53 1.7
0.5 24.0 9.1 8.6 25.&4 25.0 19.7 10 10 0.87 1.7
1.3 24.0 9.9 0.6 25.4 27.0 22.9 10 10 0.70 1.8
1.0 25.4 9.1 0.6 28.2 25.0 16.4 10 10 0.74 1.9
0.8 25.9 9.1 0.4 22.6 25.0 19.7 10 16 0.87 2.0
0.8

1.0

-
o~
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Runoff chemistry. S06Z. Units: ueg/l, ug Al/l, mg €/, mg sioZ/L.

DATE/TIME PH NA ¥ Ca MG HO3H cL S04 ALK-X RAL  ILAL oo sioZ
8805040000 4.49  53.5 2.8 38.9 23.0 17.9 56.4 126.8 0.0 342 1 2.09 1.7
8805060000 4.83  53.1 5.1 36,4 21.4 12.1 50.8  89.4 0.0 255 10 4.55 1.4
8805080000 4.83 34.8 1.5 28.9  16.5 7.4 36.7  66.6 0.0 182 11 0.81 1.3
8805100000 4.87 37.8 1.3 319 18.1 4.6 39.5 60.3 0.0 76 11 0.86 1.6
8805120000 5.09 32.6 1.3 26,9 15.6 3.2 3.7 58.2 0.0 71 10 0.84 1.4
8805140000 5.02 29.1 0.8 27.4 4.8 2.4 31.0 541 0.0 73 10 0.75 1.4
8805160000 5.13  23.9 0.8 23.5 13.2 1.6 25.4 39.5 0.0 69 10 0.71% 1.2
8805180000 5.22 25.7 0.5 24.0 2.3 1.5 25.4 5.8 0.0 58 16 0.85 1.4
8805210000 5.19  28.3 1.5 26.4 14.8 1.6 28.2 43.7 0.0 50 10 2.05 1.5
8805240000 5.20 21.8 0.8 20.0 10.7 1.4 22.6 395 2.9 5 10 6.71 1.1
8805270000 5.32  13.5 0.5 15.5 8.2 1.0 16.9 27.0 0.0 43 10 0.56 0.8
8805300000 5.29 15.2 0.8 15.0 6.6 0.9 36.7 6.6 0.0 37 10 0.74 0.5
8806020000 5.36 17.8 0.8 18.0 8.2 0.5 19.7 33.3 0.0 14 1 0.95 1.0
8806040000 5.46 17.8 6.8  19.0 8.2 0.4 15.9 31.2 0.0 15 10 0.73 1.2
8806050000 5.42  18.7 0.8  21.0 9.1 0.2 16.9 27.0 0.0 10 18 0.91 1.3
BBO6060000 5.25  14.4 1.3 12.0 5.8 1.1 141 25.0 0.0 26 10 0.65 0.7
8806110000 5.42  21.3 0.8 21.5 9.9 0.1 19.7 33.3 0.0 10 10 0.99 1.2
8806120000 5.40 22.2 1.0 22.5 9.9 0.1 19.7 37.4 0.0 10 0 1.09 1.3
8806130000 5.44  22.6 1.3 22.5 9.9 0.1 19.7 35.4 0.0 10 10 1.05 1.3
8806150600 5.25 22.6 0.5 22.0 10.7 0.1 19.7 35.4 0.0 17 10 102 1.3
8806150815 £.93  22.6 9.5 22.0 10.7 6.1 19.7 43.7 0.0 3 10 1.13 1.3
8806151050 4.98 23.5 0.8 22.5 1.5 0.1 22.6 43.7 0.0 38 10 1.06 1.4
8806151200 5.04 22.6 0.5 22.5 10.7 0.1 19.7 43.7 0.0 28 10 1.08 1.6
8806151400 5.07  22.6 0.8 23.0 1.5 5.1 19.7  41.6 0.0 31 10 1.18 1.4
8806151600 5.06 23.5 0.5 25.4 1.5 0.1 22.6 43.7 0.0 31 10 1.12 1.4
8806151850 5.06 23.9 0.5 25.4 115 0.2 22.6 45.8 0.0 39 10 1.1 1.4
8806171145 5.61  27.4 0.5 29.9 14.8 0.1 22.6 64.5 G.0 136 10 5.93 1.6
8806171300 5.0z 27.8 0.8 30.4 4.8 0.2 25.4 66.6 0.0 103 10 1.4 1.6
8B06171630 4.46  27.8 0.8 31.4 4.8 0.1 22.6 645 0.0 126 10 6.07 1.6
8806180845 4.73  28.3 0.8 30.4 14.8 0.1 22.6 64&.5 0.0 128 16 6.27 1.6
8806190000 5.04  28.7 0.8 30.9 15.6 0.1 25.4 62.4 0.0 105 10 1.1 1.6
380620000C 5.09 30.0 0.8 32.9 15.é 0.1 25.4 62.4 0.0 96 10 1.1 1.6
8806210000 5.08 30.9 1.3 32.9 5.6 0.1 28.2 0.7 0.0 70 10 1.1 1.7
8806220000 5.12  32.2 1.8 32.9 5.6 0.3 28.2 64.5 0.0 76 10 1.2 1.7
8806221145 4.76  30.9 8.5 32.9 165 0.1 0.0 111 10 6.69
8806230000 5.04 31.8 1.0 33.4 17.3 0.4 28.2 68.6 0.0 94 10 197 1.7
8806240000 5.1 32.6 1.5 33.4 16.% 0.2 28.2 64.5 0.0 89 10 0.95 1.7
8806250000 5.20 34.8 1.8 14.5  16.5 0.1 31.0 68.6 0.0 63 0 1.15 0.9
8806260000 5.04 33,1 1.0 33.9 17.3 0.1 28.2 T77.0 0.0 76 10 i 1.7
8806300220 5.05  34.4 2.3 35.4 7.3 0.3 28.2 70.7 0.0 85 10 1.13 1.8
8806301800 5.13 34.4 1.8 34.4 7.3 8.3 28.2 70.7 0.0 85 0 1.35 1.8
8806302000 5.08 34.4 1.5 34.4 7.3 0.5 28.2 79.0 0.0 89 10 1.28 1.8
8807020930 5.01 34.8 1.0 34.9 7.3 0.1 28.2 7e.8 0.0 74 10 1.34 1.8
8807040000 5.10 33.5 1.3 32.4 15.6 0.3 28.2 66.6 0.0 94 10 1.25 1.7
8807060000 5.13  33.% 1.0 38.9 21.4 0.1 28.2 66.6 0.0 73 10 1.27 1.8
8807080000 5.16 34.4 1.0 38.4 20.¢6 0.1 28.2 66.6 0.0 59 0 1.7 1.8
8807100000 5.12  34.4 1.0 35.4 165 0.1 28.2 70.7 0.0 59 10 1.05 1.9
8807160000 5.41 35.2 0.8 3.9 15.6 0.1 28.2 64.5 0.0 56 10 0.83 1.9
8807230000 5.40 41.3 2.6 32.9 15.6 0.7 36.7 64.5 0.0 41 10 1.3 1.8
8807300000 5.34  33.9 0.5 33.9 14.8 0.1 28.2 60.3 0.0 34 10 1.07 2.1
8808060000 5.50 33.9 0.8 32.9 14.0 6.1 28.2 32.0 0.0 29 10 0.95 2.1
8808122015 5.67 33.9 1.0 31.9 14,0 0.1 28.2 47.8 0.0 26 10 1.08 2.2
8808130145 5.50 33.5 1.0 30.9 3.2 0.1 28.2 é&2.4 0.0 29 0 1.02 2.1



File: SOG2-K88.WK1

8808130930
8808140000
8808150000
8808160000
8808170000
8808180000
8808190000
8808200000
8808210000
8808220000
8808260000
8808270000
8809030000
8809050000
8809100000
8809170000
8809240000
8809290000
8809300000
8810010000
8810020000
8810032000
8810032300
8810040630
8810041400
8810050000
8810060000
8810070000
8810080000
8810090000
8810100000
8810110000
8810120000
8810130000
8810140000
8810150000
8810210000
8810280000
8811040000
8811110000
8811180000
8811250000

5.36
5.51

5.40
5.44
5.56
5.54
5.63
5.36
5.41

5.40
5.54
5.50
5.79
5.60
5.71

5.70
5.48
5.54
5.52
5.68
5.57
5.59
5.52
5.42
5.37
5.40
5.44
5.39
5.43
5.48
5.47
5.52
5.47
5.51
5.54
5.52
5.69
5.70
5.53
5.78
5.58
5.49

33.9
34.4
32.2
33.1

34.4
33.9
35.2
33.9
33.1

33.5
33.9
33.9
34.8
33.9
35.7
37.8
31.3
28.3
28.7
28.7
28.3
30.9
31.3
30.5
31.3
29.6
30.5
29.1
29.6
30.0
29.1
30.5
33.9
35.2
35.2
35.7
32.2
43.9
34.4
34.8
37.0
35.7

1.0
0.8
0.8
0.8
0.8
0.5
1.0
0.8
0.8
0.8

- O
L2

*

.

€ € b od e md b ok b D ol wd B wd ) ek el wd

.

31.4
34.9
32.9
32.9
34.4
33.9
36.9
32.9
33.4
33.4
35.4
34.4
31.9
30.9
33.4
35.9
30.9
31.4
31.4
32.4
33.4
33.9
34.4
35.4
36.4
36.4
36.9
36.9
36.9
36.4
34.9
37.4
38.9
40.4
40.4
43.4
37.9
50.4
38.4
41.9
39.9
41.9

14.8
14.8
14.0
146.0
14.0
13.2
16.0
14.0
14.8
14.8
16.5
15.6
14.0
14.0
14.8
15.6
13.2
12.3
12.3
12.3
12.3
12.3
12.3
13.2
14.0
14.8
14.8
14.8
14.8
14.8
14.0
14.8
14.0
14.8
15.6
15.6
14.0
18.1
14.0
14.0
17.3
18.1

0.1
0.1
0.2
0.1
0.1
0.1
0.5
0.7
0.5
0.6
0.2
0.1
0.2
0.3
1.1
2.3
0.8
0.5
0.6
0.4
0.4
0.6
0.6
0.8
0.6
0.5
0.8
0.5
0.6
0.6
0.6
0.8
0.8
0.8
1.0
1.4
1.1
1.5
0.9
1.1
0.6
0.7

31.0
28.2
28.2
28.2
28.2
28.2
28.2
28.2
25.4
25.4
28.2
28.2
28.2
28.2
39.5
39.5
31.0
25.4
25.4
25.4
25.4
25.4
28.2
25.4
25.4
25.4
25.4
25.4
25.4
25.4
25.4
25.4
28.2
31.0
28.2
28.2
25.4
31.0
28.2
33.8
31.0
28.2

58.2
58.2
56.1
56.2
56.2
56.2
56.2
56.2
52.0
54.1
52.0
49.9
52.0
52.0
54.1
56.1
49.9
43.7
47.8
47.8
43.7
45.8
54.1
54.1
56.2
62.4
62.4
58.2
54.1
54.1
52.0
52.0
54.1
58.2
58.2
60.3
52.0
68.6
52.0
54.1
56.2
58.2

0.0
0.0
0.0
0.0
2.9
0.0
4.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.6
0.0
0.0
1.6
0.0
1.6
0.0
0.0
0.0
6.0
2.9
1.6
0.0
4.1
6.4
4.1
7.6
5.3
4.1
5.3
5.3
7.6
12.0
0.0
12.0
6.4
12.0

50
38
43
42
26
40
35
37
35
40
23
35
25
22
27
22
47
43
43
43
43
40
50
61
77
61
61
65
46
59
53
39
50
48
40
43
25
10
15
13
54

10
10
10
10
10
10
10
10
10
10
10
10
10
10
1
10
13
1"
10
14
14
13
13
13
17
13
13
13
11
13
11
10
11
1
10
10
10
10
10
10
23
23

0.96
1.07
0.89
1.31
0.94
0.75
0.77
0.88
0.93
0.88
0.97
0.91
0.77
0.91
0.96
1.74
1.04
0.92
0.84
0.86
0.77
1.17
1.09
1.01
0.99
1.13
0.99
0.99
1.03
0.99
0.91
1.43
1.12

1.96
1.78
0.85
0.87
0.84
1.18
0.85
1.07

2.2
2.3
2.2
2.3
2.3
2.3
2.3
2.4
2.4
2.4
2.5
2.5
2.4
2.4
2.5
2.5
2.1
2.1
2.1
2.1
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.3
2.3
2.2
2.3
2.5
2.5
2.4
2.5
2.4
3.3
2.6
2.6
2.4
2.5
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T4

Runoff chemistry.

DATE/TIME
8805160000
8805180000
8805210000
8805240000
8805270000
8805300000
8806020000
8806040000
8806050000
8806060000
8806110000
8806180000
8806250000
8807021900
8807040000
8807060000
8807080000
8807100000
8807160000
8807230000
8807300000
8808060000
8808140000
8808150000
8808160000
8808180000
8808200000
8808270000

8809030000

8809050000
8809100000
8809170000
8809240000
8809290000
8809300000
8810010000
8810020000
8810060000
8810080000
8810150000
8810210000
8810280000
8811040000
8811110000
8811180000
8811250000

PH
5.67
5.69
5.65
5.65
5.65
5.59
.63
.59
.71
.64
.72
.66
.72
.65
77

un

WO UL W WA W Wt W
N

A7

5.9
5.98
5.99
5.94
6.16
6.09
6.09
6.22
6.03
6.01
6.07
6.19
6.21
6.17
6.18
5.99
5.89

5.9

A%
Ao
N

.04
.97
.07
.05
.09
.09
.93
.03

6.5
5.85

Ot O 00 O O8O

NA
26.1
28.7
29.1
25.7
23.1
22.6
26.5
27.8
29.6
22.6
334
37.4
43.9
46.5
38.3
38.3
37.0
36.5
38.7
35.2
36.5
36.5
38.7
33.1
33.9
37.4
35.7
36.1
37.4
38.3
40.9
40.0
32.6
29.1
27.8
29.6
30.9
31.8
32.2
35.7
33.9
40.5
36.5
30.5
34.4
34.8

oo el el
O W0 DD WL AN WO WW O R

s .

N
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wioWwE 0o
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@ o s w5 8 o w8 o
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Lo B ve |
1 N
[¥ /N ]

o000 o o
N ® ° N a
Wiow WA W Ut

CA
13.0
14.5
i5.5
15.0
12.5
12.5
14.5
14.0
14.5
12.5
15.0
13.0
17.5
21.0
15.0
21.0
20.6
7.0
19.5
17.0
18.5
18.0
18.0
17.5
18.0
19.5
19.0
20.0
18.5
19.5
21.5
20.5
20.0
18.5
17.5
19.5
20.0
20.5
21.5
22.0
22.0
24.5
24.5
25.9
21.5
22.0

ey
z
(=]

JuE—Y
oA

OO 00 N0 N0 0 000D N0 0D 00000000 0N DN

i D O O s PO e NI R B TON b mh i P WO M) e b ) e e mh e WO e O O O NN e e BN N B B R e aa s

NO3N
0.8
0.5
0.2
0.5
0.6
0.4
0.1
0.3
0.3
0.1
0.2
0.1
0.1
1.5
0.6
0.1
0.5
0.1
0.4
0.6
0.1
0.1
0.1
0.1
0.1
0.9
0.4
0.2
0.1
0.3
0.7
2.5
0.7
0.1
0.1
0.1
0.1
0.6
0.5
0.5
0.5
0.9
0.4
0.4
0.4
0.3

SOG3. Units: ueq/l, ug Al/L, mg C/L, mg Sio2/i.

cL
28.2
28.2
31.0
25.4
25.4
25.4
25.4
28.2
28.2
22.6
28.2
31.0
36.7
39.5
31.0
31.0
28.2
28.2
28.2
28.2
28.2
28.2
28.2
25.4
25.4
28.2
25.4
25.4
25.4
25.4
31.0
31.0
28.2
22.6
25.4
25.4
25.4
22.6
22.6
22.6
22.6
25.4
22.6
19.7
25.4
22.6

S04
20.8
22.9
20.8
20.8
16.6
18.7
18.7
16.6
18.7
18.7
22.9
20.8
25.0
27.0
29.1
25.0
22.9
25.0
25.0
25.0
29.1
20.8
22.9
20.8
20.8
22.9
22.9
20.8
22.9
25.0
25.0
25.0
20.8
20.8
22.9
27.0
22.9
29.1
22.9
25.0
25.0
27.0
22.9
22.9
31.2
25.0

ALK-X
4.1
8.7

12.0
6.4
4.1
4.1
0.0
4.1
0.0
1.6
6.4
0.0
6.4

15.3
8.7
8.7
9.8

4.2

17.5
8.7
7.6

24.0

13.1

12.0

17.5

15.3

14.2

14.2

13.1

16.4

17.5

15.3
9.8
7.6
6.4
8.7
9.8

13.1

15.3

19.7

19.7

22.9

21.8

26.1

14.2

17.5

RAL
22
15
18
10
10
10
10
10
10
10
10
13
10
15
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
12
12
12
10
10
10
10
10
10
35
10
10
10
10

"ILAL
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
11
10
10
10
10
10
10
10
10
10
10
10
10
10

TOC
0.68
0.56
0.73
0.59
0.59
0.58
0.58

0.9
0.72
0.58
0.79
0.94
1.35
0.99
1.51
1.61
1.47
0.86
0.95
0.77
0.84
0.77

0.8
0.76
0.66

0.6

0.8
0.81
0.63
0.74
0.57
1.89
0.62
0.76
0.65
0.61
0.57
0.69
6.72
1.35
0.71
0.63
0.55
0.52
0.51
0.58

.
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Runoff chemistry. SOG4. Units: ueq/l, ug Al/L, mg C/L, mg Si02/1.

DATE/TIME
8805040000
8805060000
8805080000
8805100000
8805120000
8805140000
8805160000
8805180000
8805210000
8805240000
8805270000
8805300000
8806020000
8806040000
8806050000
8806060000
8806170000
8806180000
8806190000
8806200000
8806210000
8806292100
8806292300
8806292400
8806300700
8806300900
8806301000
8806301100
8807020900
8807040000
8807060000
8807080000
8807100000
8807160000
8807230000
8807300000
8808060000
8808121030
8808121230
8808121330
8808121430
8808121515
8808121516
8808122400
8808130915
8808140000
8808150000
8808160000
8808170000
8808180000
8808190000
8808200000
8808210000

PH
4£.81
5.00
5.00
5.31
5.34
5.39
5.33
5.37
5.42
5.47
5.70
5.67
5.61
5.06
5.64
5.60
4.81
4.76
4.83
4£.89
5.17
3.80
3.97
6.03
4.61
3.85
4.11
4.46
4.79
5.17
5.50
5.27
5.39
5.06
5.65
5.33
5.35
5.79
£.17
4.37
4.64
5.04
4.82
5.28
5.40
5.70
5.04
5.12
5.13
5.94
5.04
5.08
5.14

NA
42.6
36.5
30.9
32.2
24.8
27.8
20.9
25.2
24.8
20.0
19.1
30.9
35.7
30.9
39.6
21.3
29.6
61.3
63.9
69.2
115.7
71.3
56.6
53.5
42.2
40.9
39.6
36.1
42.6
30.5
35.7
£0.9
35.7
34.8
24.8
27.8
27.8
41.3
44.8
45.2
40.0
35.7
36.1
33.5
32.6
34.4
27.8
26.5
28.7
34.4
29.6
27.8
25.7

USRI N A 1Y )
s s 8 v @
0 00 W W WK

LA ed wd D D) md ek b
“ . % s
oo O 0 W

-
(%]

2.8

N e O
ST .
~ W oW

7.4
8.4
26.6
7.2
6.7
6.4
3.1
4.1
6.4
8.7
1.8
0.8
1.5
2.0
1.3
1.3
0.8
0.5
1.0
0.8
2.3
2.6
2.0
1.8
2.0
0.8
0.5
1.0
1.5
1.3
1.3
0.8
1.5
1.8
1.5

CA
33.9
7.4
26.0
25.4
21.0
19.5
15.5
20.0
19.0
14.0
16.0
23.5
27.9
27.4
27.4
16.5
13.5
78.3
73.4
72.9
79.3
188.6
140.7
134.7
79.3
95.8
105.3
84.3
48.4
34 .4
40.9
42.9
31.9
37.9
25.4
25.4
21.0
26.9
128.2
138.7
98.8
54.4
74.4
41.4
34.4
27.9
33.4
29.4
29.9
27.4
30.4
28.9
25.0

MG
18.1
14.0
12.3
11.5

9.9
9.1
7.4
8.2
8.2
6.6
6.6
$.9
9.9
9.9
9.1
5.8
9.1
32.1
29.6
29.6
31.3
59.3
50.2
51.0
32.9
37.0
45.3
37.9
18.9
13.2
18.9
18.9
11.5
1.5
9.1
8.2
7.4
9.1
35.4
42.8
32.1
18.9
246.7
14.8
12.3
9.1
1.5
9.1
9.1
8.2
9.1
9.9
8.2

NO3H
15.7
10.2
7.9
4.3
2.8
3.4
2.5
2.5
2.0
1.4
0.3
0.2
0.3
1.0
0.1
0.1
86.4
26.4
5.9
6.0
0.6
260.7
196.4
185.7
28.2
117.9
100.7
46.1
1.4
0.4
0.1
1.7
0.3
0.1
1.0
0.1
0.1
0.1
103.2
107.1
70.4
8.4
42.5
1.4
¢.2
0.1
0.4
0.1
0.1
0.1
2.4
0.6
0.4

CL

36.7
28.2
28.2
22.6
28.2
19.7
25.4
22.6
19.7
22.6
45.1
31.0
22.6
33.8
22.6
64.9
462.3
42.3
50.8
104.3
56.4
50.8
50.8
39.5
39.5
39.5
31.0
36.7
28.2
33.8
36.7
33.8
25.4
22.6
25.4
25.4
31.0
31.0
33.8
28.2
31.0
28.2
33.8
31.0
28.2
22.6
22.6
22.6
28.2
25.4
22.6
19.7

S04 ALK-X
54.1 0.0
41.6 0.0
35.4 0.0
35.4 0.0
29.1 0.0
29.1 0.0
20.8 0.0
27.0 0.0
22.9 0.0
16.6 6.4
14.6 10.9
33.3 10.9
35.6 2.9
52.0 0.0
31.2 1.6
18.7 4.1

114.4 0.0
145.6 0.0
145.6 0.0
141.4 0.0
164.3 2.9
457.6 0.0
299.5 0.0
274.6 0.0
147.7 0.0
341.1 0.0
257.9 0.0
162.2 0.0
95.7 0.0
60.3 0.0
52.0 6.4
56.2 0.0
43.7 4.1
62.4 0.0
31.2 0.0
29.1 0.0
20.8 2.9
91.5 15.3
226.6 0.0
189.3 0.0
126.9 0.0
77.0 0.0
101.9 0.0
70.7 5.3
43.7 7.6
35.4 4.1
56.1 0.0
47.8 0.0
43.7 0.0
29.1 10.9
43.7 0.0
39.5 0.0
33.3 0.0

RAL
92
84
82
52
46
52
48
43
38
31
25
31
23

108
23
10

262

337

258

221

150

2445
1890
1750

500

1500
1015

464

203

106
59
77
59
99
51
&9
69
44

615

480

298

100

183
69
56
42
85
77
81
24
90
79
I8%

- TLAL
14
11
11
11
1
11
1"
1
10
10
10
11
10
22
10
10
20
23
23
23
32
57
49
47
31
bb
47
42
20
23
17
17
17
13
20
24
27
21
21
21
14
25
14
21
17
16
25
28
28
1
28
28
28

TO0C
2.96
2.14
2.19
1.09
1.17
1.08
1.02
0.88
1.43
1.48
1.02
4.86
2.08
4.1
2.19
1.19
5.25
4.45
4.54

3.98

5.27
6.77
5.59
5.28
4.31
4£.32

4.8
3.78

2.3
2.09
2.06
2.32
1.54

2.7
1.46
3.36
3.23
1.39
1.46

1.7
1.53
1.98
1.48
1.33
1.08
1.24

3.3

3.5
3.53
1.26
3.44
3.92
3.62

2.3
2.0
2.1
2.5
2.0
1.9
2.1
3.5
2.2
2.6
2.6
2.7
2.9
1.7
2.8
2.6
2.5
2.2
2.0
1.9
2.1
1.9
2.2
2.4
2.6
2.1
2.0
2.1
2.7
2.2
2.2
2.0
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File: S0G4-K88.uWK1

8808220000
8808260000
8808270000
8809030000
8809050000
8809100000
8809170000
8809240000
8809290000
8809300000
8810010000
8810020000
8810040700
8810040900
8810041100
8810041300
8810041400
8810050000
8810060000
8810070000
8810080000
8810090000
8810100000
8810110000
8810120000
8810130000
8810140000
8810150000

5.67
5.29
5.27
5.45
5.43
5.52
5.53
5.86
5.82
5.85
6.00
5.84
5.68
£.98
$.82
.75
4£.93
5.67
5.08
5.71
5.81
5.23
5.83
5.17
5.39
5.72
5.35
5.24

31.8
27.0
28.3
7.4
29.1
33.1
34.4
28.7
28.3
26.4
30.0
30.0
30.0
40.5
34.4
38.7
34.4
28.3
20.0
28.7
29.6
20.9
30.5
19.1
25.2
29.1
30.5
29.6

0.5
1.3
1.5
1.8
2.6
3.1
3.3

26.4
23.5
23.0
19.0
19.3
22.0
23.5
25.4
36.9
23.5
29.9
7.4
3.9
119.8
67.9
83.3
68.4
29.4
21.0
7.4
26.9
22.5
30.4
20.0
23.0
20.9
25.9
26.4

9.9
8.2
8.2
6.6
6.6
7.4
7.4
7.4
9.9
7.4
9.1
8.2
9.1
30.5
20.6
29.6
24 .7
9.1
6.6
8.2
7.4
6.6
9.1
5.8
6.6
7.4
8.2
8.2

0.5
0.1
0.1
0.1
G.1
1.1
1.0
0.7
0.1
0.2
0.2
0.3
1.1
36.8
30.0
52.9
34.6
0.4
1.7
0.2
0.4
1.3
0.4
0.8
0.5
0.5
0.6
0.4

25.4
25.4
22.6
22.6
25.4
36.7
42.3
22.6
25.4
22.6
25.4
25.4
19.7
22.6
22.6
25.4
5.4
25.4
19.7
22.6
22.6
19.7
22.6
16.9
22.6
19.7
25.4
25.4

27.0 7.6
22.9 0.0
20.8 1.6
20.8 0.0
18.7 0.0
25.0 5.3
33.3 4.1
22.9 8.7
29.1 10.9
22.9 8.7
27.0 12.0
27.0 6.4
33.3 9.8
164.3 0.0
97.8 0.0
99.8 0.0
85.3 0.0
41.6 6.4
33.3 0.0
35.4 6.4
33.3 8.7
25.0 1.6
33.3 9.8
22.9 0.0
25.0 6.4
25.0 24.0
29.1 8.7
29.1 7.6

35
70
80
71

&8 &

39
35
29
31
38
218
213
205
152
30
65
30
30
561
15
57
55
22
61

14
28
32
32
32
30
27
19
19
17
14
14
17
17
17
24
27
13
24
13
17
27
10
24
22
11
24
28

1.25
4.09
4.27
4.67
4.25
4£.468
5.98
1.32
1.17
1.264

0.9
0.89
1.03
1.44
1.36
1.97
1.98
1.07
3.31%
1.03

1.1

3.3
1.05
2.99
2.79
1.35
3.67
4.44

2.4
2.2
2.3
2.2
2.2
1.2
2.7
2.3
2.3



soG1

Date/Time
8811040000
8811110000
8811180000
8811250000
8904140000
8904160000
8904180000
8904200000
8904220000
8904260000
8904280000
8904300000
8905020000
8905040000
8905060000
8905080000
8905120000
8905140000
8905160000
8905180000
8905200000
8905220000
8905240000
8905260000
8905280000
8905300000
8906010000
8906040000

. 8906070000

8906100000
8906130000
8906140000
8906160000
8906190000
8906220000
8906250000
8906270000
8907050000
8907110000
8907170000
8907230000
8907300000
8908060000
8908130000
8908200000
8908220000
8908270000
8909030000
8909090000
8909170000
8909240000
8909300000
8910080000
8910150000
89106210000
8910270000

pH
6.10
5.98
6.26
5.87
5.32
5.20
5.14
5.27
5.10
5.33
5.33
5.34
5.30
5.24
5.36
5.35
5.50
5.32
5.31
5.50
5.44
5.39
5.40
5.41
5.45
5.44
6.11
5.52
5.23
5.37
5.58
5.93
5.71
5.76
5.77
5.92
5.75
5.88
5.71
5.81
5.90
5.61
6.03
5.92
5.73
5.84
5.90
5.87
5.88
5.92
5.84
5.81
6.45
6.00
6.10
6.25

1989 runoff chemistry

Ha
37.4
31.3
37.0
38.3

197.5
224.0
194.4
197.9
188.8
150.1
154 .4
156.6
158.3
139.6
120.9
116.1
162.7
117.9
101.4
105.7
98.7
88.7
74.8
61.8
61.8
59.2
58.3
55.7
48.7
38.3
37.4
22.2
33.9
33.9
40.5
32.2
33.1
33.9
34.4
37.4
38.3
40.0
463.1
47 .4
42.2
41.3
42.6
45.7
bt b
45.2
43.1
45,2
47.0
43.9
39.2
42.6

1.0
0.8
0.8
1.0
4.4
b.4
3.1
8.2
3.6
3.3
3.3
4.4
3.8
3.1
3.6
3.1
9.7
2.8
2.0
3.8
3.6
2.6
1.5
1.5
1.5
1.8
3.6
1.8
1.0
0.8
1.0
1.0
1.3
1.0
2.8
1.0
1.0
1.3
1.3
1.3
1.5
1.8
3.3
2.8
2.0
1.5
1.5
2.8
1.8
1.8
1.8
1.5
1.8
2.0
1.3
1.3

Ca
25.4
25.9
21.0
21.0
56.4
43.9
43.4
45.9
47.9
45.4
48.9
51.9
47.9
35.4
34.9
36.9

- 43.4

37.9
26.4
27.9
25.9
24.0
20.5
18.0
18.0
18.5
19.0
18.5
14.0
11.5
12.5

5.5
12.0
1.5
11.5
11.0
10.5
12.0
11.5
12.0
13.5
13.0
13.5
14.0
14.5
14.5
15.5
16.5
15.5
20.0
18.0
19.0
23.5
24.0
20.0
20.0

Mg
9.1
9.1
9.9
9.1

49.4
51.8
49.4
50.2
49.4
40.3
42.8
45.3
45.3
37.0
32.1
31.3
38.7
32.9
26.3
27.2
26.7
22.2
18.9
15.6
15.6
14.8
14.0
14.0
1.5
9.1
9.1
4.9
8.2
8.2
7.4
5.8
8.2
8.2
7.4
7.4
7.6
8.2
8.2
8.2
9.1
9.1
9.1
9.9
10.7
10.7
10.7
10.7
11.5
11.5
11.5
10.7

NO3
0.6
0.4
0.9
0.9
4.9
3.0
2.1
1.9
1.5
2.4
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0.2
0.3
0.1

0.1

0.1

0.1

0.3
0.4
0.3
0.4
0.3
0.2
0.2
0.1
0.6
0.4
0.4
0.4
0.8
0.5

cl
28.2
22.6
31.0
31.0
284.8
313.0
310.2
315.8
279.2
228.4
242.5
242.5
248.2
205.9
174.8
166.4
211.5
177.7
135.4
149.5
129.7
115.6
93.1
76.1
73.3
67.7
73.3
70.5
56.4
42.3
39.5
22.6
31.0
31.0
39.5
28.2
28.2
28.2
28.2
31.0
31.0
33.8
36.7
33.8
33.8
31.0
33.8
39.5
39.5
36.7
39.5
36.7
36.7
39.5
36.7
36.7

504 ALK-X

25.0
25.0
29.1
25.0
43.7
35.4
33.3
33.3
29.1
27.0
27.0
22.9
20.8
25.0
25.0
27.0
27.0
25.0
25.0
29.1

25.0
22.9
25.0
25.0
22.9
22.9
22.9
22.9
22.9
18.7
18.7
10.4
20.8
18.7
20.8
22.9
22.9
22.9
25.0
25.0

25.0

25.0

27.0

20.8

25.0

22.9

25.0
27.0
29.1

29.1

33.3
31.2
35.4
29.1

22.9
39.5

14
17
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RAL
10
10
10
10

17

113

110

102

110
83
79
81
34
77
71
41
39
32
62
42
37
25
27
25
18
20
15
18
15
17
10
10
10
10
12
12
12
10
10
10
10
10
12
10
10

10
10
10
10
10
10
10
10
10
10
10

Iat
10
10
10
10
10
10
10
10
17
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
i0
10
10
10
10
10
10
10

T0C
0.74
0.87

0.4
0.61
0.28
0.45
0.14
0.43

0.15
0.11
0.33
0.31
0.24
0.2
0.34
0.72
0.36
0.33
0.52
0.82
0.43
0.39
0.38
0.39
0.38
0.55
0.53
0.41
0.49
0.59
0.85
0.43
0.38
0.63
0.5
0.41
0.44
0.5
0.73
0.63
1.25
0.95
0.95
0.83
0.69
0.67
1.04
0.85
0.68
0.63
0.66
0.58
0.66
0.37
0.55
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Date/Time
8811040000
8811110000
8811180000
8811250000
8904140000
8904160000
8904180000
8904200000
8904220000
8904260000
8904280000
8904300000
8905020000
8905040000
8905060000
8905080000
8905120000
8905140000
8905160000
8905180000
8905200000
8905220000
8905240000
8905260000
8905280000
8905300000
8906010000
8906040000
8906070000
89046100000
8904130000
8906140000
8906160000
8906190000
8906220000
8906250000
8906270000
8907050000
8907110000
8907150800
8907150930
8907151300
89071460700
8907170000
8907180000
8907190000
8907200000
8907210000
8907220000
8907230000
8907240000
8907300000
8908060000
8908130000
8908200000
8908221150
8908221615
8908221815
8508231015

pH
5.53
5.78
5.58
5.49
4.5
4.48
4.66
4.93
4.86
5.41
5.11
5.14
5.03
4.93
5.12
4.98
5.23
5.10
5.16
5.16
5.46
5.25
5.18
5.9
5.24
5.26
5.53
5.30
5.24
5.26
5.39
5.47
5.45
5.54
5.84
5.71
5.64
5.67
5.53
5.42
4.87
4.69
4.90
5.04
5.06
5.18
5.18
5.18
5.21
5.19
5.21
5.25
5.37
5.28
5.30
5.33
5.21
5.16
5.01

1989 runoff chemistry

Na
34.4
34.8
37.0
35.7

100.1
96.1
83.1
80.5
80.5
76.6
73.5
70.5
66.8
62.2
63.9
70.0
87.9
54 .4
38.7
42.6
42.2
35.3
33.5
30.0
30.5
31.8
34.4
27.8
21.3
17.8
16.1
15.7
4.8
12.6
13.9
15.2
15.7
20.9
23.9
25.2
24.8
26.1
27.4
29.6
30.0
31.8
32.2
31.3
32.2
31.8
32.2
33.5
35.7
32.6
33.5
30.0
30.0
30.5
30.5

0.8
2.3
1.0
0.5
3.6
1.8
1.3
4.9
2.0
2.8
2.8
2.6
2.0
2.3
2.6
3.6
2.3
2.0
1.5

1.8
1.5
0.8
1.0
1.0

0.8
0.8
0.5
0.5
0.5
1.0
0.8
0.5
0.8
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.8
1.3
1.8
1.5
0.8
0.5
0.5
0.5
1.0
1.8
0.8
0.8
1.0
0.8
1.0
1.0

Ca

38.
41.
39.

44

50.
34.
36.
37.
38.
43,
43,
43.
34.
.9
b
.9
4
.9
.5
.0
.5
.0
.5
.5
.0

27
32
30
34
27
20
23
22
2%
20
19
18

17.

N NN T R R« R ¢
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4
9
9

0

4

Mg
14.0
14.0
17.3
18.1
35.4
28.8
25.5
23.9
26.7
23.9
23.0
23.9
20.6
18.9
19.8
19.8
i8.9
16.5
11.5
13.2
12.3
1.3
16.7
9.9
9.1
9.9
11.5
8.2
6.6
5.8
4.9
4.1
4.9
4.1
3.3
3.3
5.8
7.4
7.4
7.4
7.4
9.1
9.9
10.7
10.7
10.7
10.7
10.7
11.5
11.5
11.5
11.5
11.5
10.7
11.5
9.9
10.7
10.7
13.2

Units: ueg/L, ug Al/L, mgC/Ll, mg 8102/l

HO3
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ol A

0.2
0.1
0.1
0.3
0.1
0.1
0.2
0.1
0.1
0.3

0.3

28.
33.
31.
28.
132.
124.
121.
110.
101,
101.

22.
28.
22.
22.
22.
22.

504 ALK-X

52.0
56.1
56.2
58.2
203.8
112.3
95.7
79.0
70.7
40.3
60.3
56.2
54.1
54.1
49.9
47.8
47.8
43.7
39.5
39.5
37.6
35.4
35.4
35.4
31.2
35.4
39.5
31.2
25.0
20.8
18.7
18.7
16.6
14.6
16.6
18.7
18.7
27.0
31.2
29.1
3.7
62.4
62.4
62.4
58.2
58.2
58.2
58.2
58.2
60.3
56.2
54.1
56.1
45.8
47.8
41.6
43.7
49.9
64.5

0
10

5
0
0
0
0
0
0
0
v
0
0
0
0
0
0
¢
0
0
v
1
0
2
3
&
7
5
0
3
0
0
0
0
6
7
3
3
2
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

RAL
15
13
54
68

460

258

174

147

205

106
83
85

130
139
85
81
54

79
46

60

&0
55
44
46
55
42
33
23
28
18
13
15
15
15
12
10
22
25
77
92
77
77

68
&9
53
58
55
39
56
42
42
49
64

112

TLAL
10
10
23
23
21
10
10
10
10
10
10
10
10
10
10
10
10
10
14
10
14
10
10
10
10
10
i0
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
11
11
10
10
10
10
10
10
10
10
10
10
10
10
13

ToC
0.84
1.18
0.85
1.07
0.57
0.47

0.5
0.54

-99
3.36
0.57
4.35

0.57
0.77
1.94

1.7
0.45
1.47
0.79
0.36

1.2
0.52
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8908231220
8908231400
8908231615
8908231815
8908232110
8908240910
8908250000
8908260000
8908270000

8908280000
8908290000
8908300000
8508310000
8909010000
8909020000
8909030000
8909090000
8909151830
8909152100
8909152200
8909161000
8909170000
8909180000
8909190000
8909200000
8909210000
8909220000
8909230000
8909240000
8509250000
" 8909300000
8910010000
8910020000
8910030000
8910040000
8910050000
8910060000
8910070000
8910080000
8910090000
8910100000
8910110000
8910150000
8910210000
8910270000

5.01
4£.96
4.91
4£.86
4.85
4.88
4.93
4.91
5.09

5.06
5.11
5.11
5.10
5.07
5.11
5.12
5.16
5.19
5.12
4.96
4.99
5.01
5.00
5.05
5.31
5.12
5.99
5.26
5.17
5.85
5.10
5.1
5.14
5.15
5.39
5.22
5.23
5.29
5.21
5.25
5.29
5.98
5.42
5.35
5.47

30.9
30.9
32.2
32.2
32.2
33.14
33.1
33.5
41.8

34.4
54.4
36.1
35.7
34.8
34.8
34.8
37.8
37.4
37.4
37.4
37.4
39.2
39.2
36.5
37.0
35.7
46.5
4£2.2
36.1
45.7
38.7
39.6
39.6
40.0
42.6
42.2
1.8
42.2
41.3
41.3
39.6
54.4
39.6
37.8
32.6
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32.4
32.9
36.9
36.4
39.4
38.9
37 .4
37.4
38.4

38.9
38.4
38.4
37.9
38.4
37.9
37.9
34.4
33.9
34.9
34.4
35.4
38.4
37.4
35.9
34.4
31.4
46.4
32.4
31.9
44.9
35.9
36.4
37.4
36.9
37.6
38.4
38.4
38.4
8.4
37.9
38.4
56.4
37.9
36.9
29.4

14.8
14.8
16.5
16.5
17.3
17.3
17.3
17.3
17.3

16.5
16.5
16.5
16.5
16.5
17.3
7.3
17.3
15.6
15.6
15.6
15.6
17.3
17.3
i5.6
14.8
14.8
18.1
14.8

14.8

15.6
16.5
16.5
16.5
16.5
17.3
17.3
16.5
16.5
16.5
16.5
16.5
20.6
16.5
14.8
13.2

0.6
0.6
0.6
0.6
0.3
0.4
0.2
0.5
0.2

0.1
0.2
0.1
0.1
9.1
0.2
0.2
0.2
0.6
0.6
0.6
0.6
0.5
0.6
0.9
0.9
0.7
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25.4
25.4
25.4
25.4
25.4
25.4
22.6
25.4
33.8

5.4
28.2
28.2
28.2
28.2
28.2
28.2
31.0
31.0
31.0
31.0
31.0
33.8
33.8
31.0
33.8
31.0
39.5
42.3
31.0
39.5
33.8
33.8
33.8
33.8
36.7
36.7
36.7
36.7
36.7
42.3
39.5
53.6
39.5
36.7
31.0

66.6
79.0
93.6
95.7
106.1
104.0
91.5
91.5
85.3

85.3
87.4
85.3
87.4
87.4
81.1
81.1
77.0
70.7
72.8
79.0
85.3
81.1
81.1
77.0
77.0
74.9
74.9
74.9
70.7
72.8
81.1
85.3
81.1
79.0
72.8
68.6
72.8
72.8
70.7
79.0
77.0
77.0
64.5
60.3
52.0

O OO OO OO0 00000000 OO0 000000000000 0O00QO0 [ R e B e T w0 B oo Y o R o B = B o ]

116
130
158
211
21
227
192
186
150

20
150
144
136
136
115
103

92

83

124
120
122
104
1066
95
79
81
87

11
121
101
105
75
79
79
74
76
70
68
45
36
48
46

13

13
17
13
13
13
17
14
14
14
30
30
27
32
10
10
10
10
10
10
10
10
14
14
10
10
52
20
10
39
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10

1.16
1.17
1.12

1.1
.11
1.06

1.21
1.22

1.01
1.06
0.98
0.96
1.03
0.95
0.93
0.82

0.8
0.74
0.81
0.83

0.8
0.53
0.86
0.89
0.72
0.89
0.89
0.72

0.47
0.76
0.88
0.81
0.65
0.72
0.65

0.7
0.73
0.72
0.75
0.88
0.69
0.76
0.61
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Date/Time
8811040000
8811110000
8811180000
8811250000
8905220000
8905240000
8905260000
8905280000
8905300000
8906010000
8906040000
8906070000
8906100000

8906130000
8906140000

8906160000
8906190000
8906220000
8906250000
8906270000
8907050000
8907110000
8507170000
8907230000
8907300000
8908060000
8908130000
8908200000
8908220000
8908270000
8909030000
8909090000
8909170000
8909240000
8909300000
8910080000
8910150000
8910210000
8910270000

pH
5.93
6.03
6.50
5.85
5.47
5.44
5.44
5.52
5.53
5.61
5.50
5.50
5.52
5.61
5.48
5.59
5.70
5.62
5.73
5.75
5.70
5.78
5.72
5.86
5.99
6.00
6.03
5.99
5.97
6.01
5.07
5.98
6.01
5.84
5.89
6.10
5.94
5.95
5.90

Na
36.5
30.5
34.4
34.8
746.8
57.9
51.3
58.3
60.0
60.9
45.2
40.0
33.9
3.9
35.7
31.8
27.8
29.1
30.9
27.8
27.4
27.8
34,4
36.5
36.5
42.2
47.8
40.9
37.0
41.3
54.8
47 .4
44.4
39.6
46.1
46.5
38.3
39.6
35.2
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Py
N

10.

-h
O D

W03
0.4
0.4
0.4
0.3
0.6
0.4
1.3
0.9
0.5
0.4
0.4
C.6
0.3
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.1
0.1
6.2
0.2
0.1
1.1
0.1
0.6
0.6
0.6
0.4

Units: ueq/l, ug AL/L, mgC/L, mg Si02/L

cl
22.6
19.7
25.4
22.6
93.1
64.9
56.4
67.7
67.7
79.0
&7.9
42.3
33.8
31.0
33.8
11.3
22.6
25.4
28.2
22.6
19.7
19.7
25.4
28.2
28.2
31.0
31.0
33.8
28.2
31.0
47.9
42.3
39.5
36.7
39.5
42.3
39.5
39.5
36.7

S04 ALK-X

22.
22.
31.
25.
29.
22.
25.
25.
25.
27.
22.
20.
i8.
18.
20.
16.
16.
18.
22.
20.
20.
18.
22.
22.
20.
22.
20.
20.
20.
20.
25.
22.
25.
27.
25.
25.
18.
20.
20.
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9
8
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7
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6
7
9
8
8
7
9
9
8
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8
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8
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RAL
10
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25
20
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18
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10
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12
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10
10
10
10
10
10
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10
10
10
10
10
10
10
10
10
10
10
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Ital
10
10
10
10
10
10
10
10
10
16
10
10
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10
10
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10
10
10
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T0C
.55
.52
51
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.37
.32
.34
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0.4
0.54
0.32
0.41
0.46
1.13
0.33
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0.34
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0.46
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0.58
0.55
0.74
0.71
0.59
0.66
1.15
0.64
0.54
0.63
0.86
0.45
0.44
0.52
0.43
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2.1
1.9
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SOG4

Date/Time
8904140000
8904160000
8904180000
8904200000
8904220000
8904260000
8904280000
8904300000
8905020000
8905040000
8905060000
8905080000
8905120000
8905140000
8905160000
8905180000
8905200000
8905220000
8905240000
8905260000
8905280000
8905300000
8906010000
8906040000
8906070000
8906100000
8906130000
8906140000
8906160000
8906190000
8906220000
8906270000
8907050000
8907151800
8907152000
8907160700
8907170000
8907180000
8907190000
8907200000
8907210000
8907220000
8907230000
89072460000
8907300000
8908060000
8908130000
8908200000
8908231530
8908231800
8908231900
8908240600
8908240700
89082460810
8908241000
8908250000
8908260000
8908270000
8908280000

pH
4.28
4.75
4.97
5.15
5.26
5.48
5.40
5.40
5.15
5.23
5.39
5.23
5.51
5.26
5.25
5.32
5.37
5.37
5.27
5.34
5.48
5.51
5.53
5.44
5.46
5.51
5.55
5.69
5.61
5.68
5.39
5.55
5.51
5.28
5.17
5.42
5.49
5.62
5.63
5.66
5.76
5.37
5.65
5.35
5.62
5.98
5.54
5.93
5.82
4.72
4.41
5.26
4.30
4.09
4,19
3.79
4.84
5.45
4.55

1989 runoff chemistry

Ha
72.2
62.6
60.9
58.7
57.0
54.4
52.6
53.1
43.9
44.8
47.0
22.6
43.1%
33.1
32.2
33.9
34.4
28.3
25.7
24.8
27.4
29.6
30.5
20.9
17.4
15.2
13.1
32.2
12.6
21.3
i7.0
34.8
31.8
54.8
65.3
41.3
45.7
38.3
37.0
47.9
45.2
47.4
50.0
51.3
47.0
43.5
30.9
31.3
32.2
41.3
42.6
30.9
37.4
45.2
38.7
41.8
34.4
35.7
44 4
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0.5
0.5
0.5
0.5
0.8
0.5
1.3
2.0
2.0
3.3
2.0
4.1
1.5
1.8
1.3
1.5
3.8
1.3
2.6
1.8
3.3
1.0
1.5
0.5
1.0
0.8
2.0
4.1
1.0
1.5
4.9
5.1
2.3
1.3
1.0
1.5

Ca
49.4
31.4
31.4
30.4
30.9
31.9
31.9
33.9
25.0
28.4
28.9
28.4
29.9
22.5
21.0
21.5
23.0
18.0
17.5
17.0
18.5
18.5
22.0
15.0
12.0
10.5
8.0
11.5
7.0
16.5
6.5
15.0
7.5
27.9
68.9
36.4
31.9
25.0
26.4
28.9
25.9
19.0
26.9
17.5
28.4
20.5
14.5
27.4
26.0
92.3
127.2
34.9
88.3
109.8
101.8
98.8
43.4
25.4
84.3

Hg
27.2
17.3
15.6
14.8
14.0
13.2
13.2
14.0
i2.3
12.3
12.3
14.0
2.3

9.9
9.9
9.1
9.9
8.2
7.4
6.6
7.4
7.4
8.2
6.6
4.9
4.1
3.3
8.2
2.5
4.9
2.5
6.6
4.9
9.1
24.7
13.2
10.7
8.2
8.2
9.1
8.2
9.9
8.2
9.1
8.2
6.6
7.4
8.2
6.6
28.0
&7.7
12.3
29.6
46.1
43.6
45.3
18.1
8.2
38.7

Units: uea/l, ug Al/L, mgC/l, mg $i02/1

NO3
43.6
10.9

7.0

4.9

4.3

3.1

2.9

4.0

3.2

2.0

2.1

2.4

1.6

2.9

1.2

0.9

0.9

0.7

0.6

0.7

0.6

0.7

0.8

0.4

0.6

0.2

0.2

0.1

0.1

0.1

0.1

0.5

0.2

2.1
27.5

1.3

0.6

0.3

0.1

0.3

0.4

0.1

0.2

0.1

0.9

0.1

0.1

0.2

0.1
86.8

110.7

1.9

86.8
107.14
101.1
150.0

15.4

0.4
38.6

cl
90.2
79.0
81.8
76.1
70.5
64.9
64.9
62.0
50.8
50.8
56.4
64.9
50.8
45.1
36.7
33.8
33.8
28.2
25.4
22.6
25.4
28.2
28.2
19.7
16.9
14.1
11.3
33.8
11.3
19.7
14.
31.
i6.
56.
53.
39.
39.
33.
31.
45.
39.
28.
45
31.
50.
45
19
28.
25.
25.
25.
22.
25.
25.
25.
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28.2
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54.
52.
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37.
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33.
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27.
20.
25.
22.9
22.9
22.9
27.0
18.7
16.6
12.5
10.4
14.6

8.3
16.6

8.3
22.9
12.5
31.2
95.7
52.0
47.8
31.2
3.3
33.3
29.1
41.6
29.1
39.5
31.2
20.8
18.7
22.9
27.0
91.5

189.3
52.0

162.2

214.2

174.7

249.6
B7.4
35.4

181.0
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35
250
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40
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ILAL
14
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10
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14
16
29
13
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19
17
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16
16
22
1
19
19
13
39
17
17
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19
19
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21
17
14
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T0C
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0.72
0.83
0.31

1.59

0.8
2.33
0.76
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1.26
1.42
0.45
0.57
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0.33
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8908290000
8908300000
8908310000
8909010000
8909020000
8909030000
8909090000
8909150000
8909151300
8909151400
8909151530
8909161000
8909170000
8909180000
8909190000
8909200000
8909210000
8909220000
8909230000
8909240000
8909250000
8909300000
8910010000
8910020000
8910030000
8910040000
8910050000
8910060000
8910070000
8910080000
8910090000
8910100000
89107110000
8910150000
8910210000

8910270000

5.69
5.05
5.30
5.72
4.95
5.53
5.86
5.72
3.92
4.25
4.55
5.27
4.39
5.54
4.60
5.49
4.75
6.22
5.53
4.83
6.23
4.53
5.52
5.00
5.62
4.90
5.38
4.83
4.90
4.92
5.42
4.94
5.61
5.76
5.63
5.75

37.0
38.7
38.7
43.9
39.2
36.5
45.2
35.2
55.7
50.5
39.6
30.9
47.0
35.7
37.4
28.7
33.1
42.2
33.1
33.5
45.7
49.6
37.0
43.5
41.3
50.0
39.2
55.7
50.9
48.3
37.4
48.7
64 .4
24.8
29.6
32.2

1.3
2.3
2.6
0.5
2.3
3.6
4.6
1.0
2.8
1.5
2.8
1.5
32.8
2.6
2.3
1.3
2.8
5.6
0.3
1.3
0.5

24.5
42.4
32.9
23.0
47.4
22.0
26.4
27 .4
183.1
125.7
54.4
28.4
72.4
27.4
48.4
25.4
32.9
1.9
26.4
33.4
47.9
54.9
26.9
36.4
27.9
44.9
29.4
51.4
7.4
43.4
30.9
b4
62.9
23.0
23.0
27.4

8.2
18.1
13.2

7.4
23.9

8.2
10.7

9.9
66.7
50.2
25.5
10.7
32.9

9.9
21.4

9.1
16.5
13.2

9.1
14.8
12.3
25.5

9.1
15.6

9.9
19.8
10.7
23.0
1.4
18.9
10.7
20.6
23.9

8.2

8.2

9.9

0.4
5.2
0.6
0.4
0.3
0.4
0.5
0.5
203.6
101.4
22.9
0.9
56.4
0.5
18.2
1.1
4.9
0.6
0.3
4.7
1.6
32.1
0.3
9.8
0.4
10.1
1.9
9.4
8.1
6.0
1.0
3.9
4.4
0.7
1.0
0.2

31.0
31.0
33.8
31.0
33.8
31.0
42.3
36.7
39.5
39.5
42.3
28.2
42.3
31.0
36.7
25.4
36.7
36.7
31.0
36.7
39.5
45.1
31.0
39.5
36.7
50.8
36.7
59.2
33.6
53.6
45.1
62.0
76.1
25.4
31.0
33.8

33.3
81.1
58.2
29.1
95.7
29.1
27.0
27.0
341.1
222.6
104.0
45.8
149.8
39.5
99.8
41.6
77.0
43.7
43.7
7.9
41.6
118.6
41.6
70.7
35.4
79.0
&3.7
93.6
87.4
79.0
45.8
85.3
85.3
22.9
22.9
35.4
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14
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1
14
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14
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16
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35
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26
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18
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92
10
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1.48

1.9
1.86
1.49
2.56
1.68
1.14
1.9
2.52
2.77

1.62
2.28
1.32
2.17
1.47
2.21
1.08
1.19
2.73
1.43
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1.04
2.42
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1.93

2.6
2.44
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Sogndal runoff chemistry 1Units: ueq/l, ug Al/L, mgC/l, mg $i02/1

(-99 = missing data)
S0G 1
Year Date pH Na
1989 1111 5.83 45.2
1989 1118 5.66 47.9
1989 1111 5.83 -99.0
1990 207 5.73 62.2
1990 408 5.26 128.8
1990 415  5.32 114.4
1990 420 5.39 108.3
1990 423 5.50 106.6
1990 425 5.38 129.6
1990 426 5.36 124.0
1990 429 5.26 126.6
1990 502 5.23 111.8
1990 505 5.27 110.5
1990 508 6.32 94.4
1990 511 5.72 82.7
1990 514 5.55 70.9
1990 517 5.45 59.6
1990 520 5.50 57.9
1990 523 5.61 56.6
1990 526 5.59 54.4
1996 529 5.74 56.1
1990 601 5.85 49.6
1990 606 5.66 42.6
1990 607 5.71 39.2
1990 608 6.41 37.0
1990 610 5.96 37.4
1990 615 5.87 33.1
1990 616 5.72 35.2
1990 622 5.23 33.5
1990 630 5.75 32.6
1990 707 6.05 32.6
1990 713 5.07 33.5
1990 719 5.82 36.5
1990 723 5.77 36.1
1990 726 5.82 37.0
1990 726 6.30 37.4
1990 728 6.29 39.6
1990 730 6.06 37.9
1990 804 6.12 62.6
1990 808 5.89 40.5
1990 810 5.76 41.3
1990 812 5.83%3 40.9
1990 817 5.76 40.9
1990 824 6.06 42.2
1990 831 5.82 41.3
1990 907 5.96 43.9
1990 914 5.85 45.7
1990 920 5.82 43.5
1990 927 5.94 44.8
1990 1005 .02 42.2
1990 1014  5.75 42.6
1990 1019  5.91 43.5
1990 1026 5.96  46.1
1990 1102  6.08  46.1

K
1.3
1.3
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3.8
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Ca
18.5
19.5

-99.0
31.9
37.9
39.4
37.9
37.4
36.9
35.9
36.4
25.0
24.5
21.0
18.5
16.5
16.0
16.5
16.0
16.5
19.5
15.5
13.5
12.5
1.5
1.5
10.0
10.5
10.0

8.5
11.0
10.5
16.5
12.5
12.5
12.5
13.0
12.0
14.0
13.0
13.0
13.0
12.0
13.0
15.0
17.0
18.5
18.0
18.0
18.0
17.5
19.0
19.0
21.5

Mg
9.9
10.7
-99.0
15.6
34.6
32.1
31.3
30.4
35.4
33.7
34.6
28.0
27.2
23.9
20.6
17.3
14.8
14.0
14.0
13.2
13.2
11.5
9.9
9.0
7.4
7.4
7.4
6.6
7.4
5.8
7.4
6.6
6.6
7.4
6.6
7.4
7.4
7.6
8.2
8.2
8.2
9.0
8.2
8.2
8.2
9.0
8.2
8.2
10.7
9.9
9.9
9.9
10.7
0.7

NO3
0.6
0.7
-99.0
1.7
2.4
2.6
2.5
3.0
4.1
3.4
4.9
3.7
2.0
1.8
1.4
1.1
1.1
0.9
0.6
0.6
0.7
0.4
0.8
0.6
0.6
0.3
0.1
0.3
0.7
0.2
0.2
0.4
6.2
0.1
0.1
0.1
0.1
0.4
0.3
0.5
0.2
0.1
0.2
0.1
0.2
0.4
0.1
0.1
0.1
0.1
0.6
0.2
0.3
0.1

clL
39.5
42.3
-99.0
59.2
174.9
152.3
152.3
146.7
189.0
174.9
183.4
152.3
160.8
135.4
15.7
8.7
79.0
76.2
73.4
67.7
67.7
59.2
48.0
42.3
36.7
36.7
33.9
33.9
28.2
28.2
25.4
28.2
31.0
31.0
31.0
31.0
31.0
31.0
53.6
31.0
31.0
31.0
31.0
33.9
33.9
25.4
36.7
33.9
33.9
33.9
33.9
36.7
39.5
36.7

S04 ALK-X
27.1 5.3
31.2 17.5

-99.0 0.0
41.6 28.2
56.2 6.4
47.9 6.4
43.7 6.4
37.5 5.3
31.2 0.0
35.4 2.9
37.5 0.0
29.2 0.0
27.1 0.0
29.2 4.1
25.0 0.0
20.8 0.0
18.7 0.0
16.7 0.0
16.7 0.0
14.6 0.0
20.8 1.6
18.7 0.0
20.8 0.0
20.8 0.0
20.8 0.0
18.7 0.0
16.7 0.0
18.7 0.0
18.7 2.9
18.7 4.1
18.7 0.0
20.8 0.0
25.0 0.0
25.0 4.1
25.0 0.0
20.8 6.4
22.9 0.0
22.9 0.0
22.9 5.3
25.0 0.0
25.0 0.0
25.0 0.0
29.2 0.0
27.1 0.0
27.1 2.9
7.1 2.9
29.2 0.0
27.1 2.9
22.9 7.6
27.1 0.0
25.0 6.0
22.9 7.0
27.1 6.0
27.1 5.0

RAL
10
10

10
71
45
50
27
35
23
58
58
55
68
44
39
25
28
27
20
20
15
15
10
15
13
10
10
10
10
10
i0
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
24
10
10
10
10
10
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0.35

0.45
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0.26
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0.71
0.4
0.41
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0.43
0.6
0.53
0.48
0.39
0.46
0.39
0.47
0.55
.35
.43
&7
b
N2
.45
.41
.38
.63
0.592
0.91
0.61
0.67
0.67
0.98
0.74
1.36
0.76
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0.67
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0.99
0.9
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0.36
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57

wi

75
108
48
13
504
69
45
26
36



84

Year
SOG 2
1989
1989
1989
1990
1990
1990
1990
1990
1990

1990
1990
1990
1990
1990

1996
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

- 1990

1990
1990
1990
1990
1990
1990

1990
1990
1990
199G
1990
1990
1990
1990
1990
1990
1990
1990
1990

Date

1104
111
1118
207
415
420
423
425
426
429
502
505
508
511
514
517
520
523
526
529
601

607

610
615
616
622
630
707
713
719
720
721
722

. 723

724
725
726
727
728
729
730
731
804
808
810
811
817
824

pH

5.25
5.36

5.5
4.79
4.78
4.39
4.29
4.64
4£.66
4.65
4.91
4.99
5.08
5.04
5.1
5.21
5.25
5.28
5.33

5.3
5.92

5.3
5.64
5.46
5.42
5.62
5.63
5.21
5.61
5.72
5.63
5.65
5.42
4.85
5.14

.16
.28
.32
.31
.29
.36

Ut W W W U W
.

5.17
5.62
5.15
5.27
5.14
5.24
5.37

Na

43.06
41.76
104.00
118.80
78.74
93.96
97.00
76.13
74.39
78.30
53.51
47.42
44 .81
40.46
36.98
32.19
31.32
32.19
32.19
28.27
23.05
17.83
18.27
12.61
14.36

9.57

9.57
146.79
17.40
20.01
22.18
25.66
26.53
28.71
28.27
29.15
29.58
30.01
31.76
31.32
33.49
32.19
32.19
31.76
43.%96
33.93
39.59
35.24
32.63
34.37

1.02
2.30
12.27
3.32
5.11
4.86
3.58
2.05
2.81
3.07
2.30
1.53
1.79
1.53
1.02
0.77
1.02
1.28
1.28
1.28
1.02
0.77
2.81
0.77
0.77
0.51
0.51
1.28
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.77
0.51
0.51
0.51
6.39
0.51
2.56
1.02
0.77
0.77

Ca

32.44
29.44
39.42
23.95
47 .41
43.91
40.42
36.43
32.93
33.93
22.95
22.95
22.45
19.96
17.96
17.96
17.96
20.46
21.96
18.46
15.47
12.48
11.48
6.99
9.48
6.49
6.49
9.48
12.97
15.47
15.97
19.96
18.96
22.95
23.45
25.45
25.45
26.45
26.45
26.45
27.45
26.45
25.45
25.45
27.94
26 .45
25.45
25.45
22.95
25.95

Mg

14.81%
11.52
17.27
32.08
24.68
27.97
29.61
23.86
23.03
23.03
15.63
14.81
13.16
12.34
10.69
9.05
8.23
$.87
9.87
7.40
6.58
4.94
4.9
2.47
3.29
2.47
2.47
4.11
%.9%
5.76
6.58
7.40
8.23
9.05
9.05
9.87
9.05
9.87
9.87
9.87
10.69
10.69
10.6%
10.69
11.52
10.69
11.52
10.6%
9.87
9.87

NC3

2.21
2.86
5.86

15.35
1.14
5.50

15.35
9.07
8.28

10.07
3.64
2.64
1.57
1.21
1.21
1.36
1.57
1.07
1.29
1.00
0.93
1.36
1.21
1.07
0.50
0.29
0.36
1.57
0.36
0.64
0.79
0.57
1.00
0.79
1.07
0.71
0.79
0.86
0.57
0.36
0.36
0.36
2.00
2.36
1.71
1.79
1.50
2.21
0.86
0.43

cl

42.31%
39.49
104.40
152.30
90.27
124 .10
129.80
98.74
98.74
101.60
64 .88
62.06
56.42
47.96
42.31
36.67
36.67
36.67
36.67
28.21
22.57
16.93
16.93
11.28
11.28

8.46

8.46
14.10
14.10
16.93
19.75
25.39
25.39
25.39
25.39
25.39
25.39
25.39
28.21
28.21
28.21
28.21
28.21
28.21
36.67
28.21
33.85
28.21
25.39
31.03

S04 ALK-X
45.80  0.01
43.72  0.01
62.66 27.16
58.30 0.01
93.69 0.01
141.60  0.00
131.20 0.00
81.20 0.01
79.12  0.01
70.79 0.0
47.89  0.01
45.80 0.0%
39.56 0.01
39.56 0.01
33.31 0.01
27.07  0.01
264.98 0.0
29.15  0.01
29.15  0.01
29.15  0.01
22.90 0.01
20.82 0.01
18.74 0.01
10.41  0.01
16.66 0.01

8.33 0.01
10.41  0.0%
12.49  1.65
16.66 0.01
20.82 0.01
27.07  0.01
33.31 0.1
31.23  0.0%
56.21 0.01
49.97  0.01
49.97 0.01
49.97  0.01
47.89  0.01
49.97 0.01
47.89 0.01
4%.97  0.01
47.89  0.0%
54.13 0.01
52.05 0.01
49.97  0.01
49.97  0.04%
47.89 0.01
52.05 0.01
47.89  0.0%
45.80 0.01

RAL

58
46
18
95

305
303
160
170
154

89

83

65
67
62
63
46
46
54
18
23
26
13
15
10
10
12
10
15
10
12
17
49
34
32
43
35
25
29
19
26
42
42
26
59
53
81
37
20

LAL

48

36

85

78
295
293
150
160
144
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113
183

51

27

39
120

89
102
108
257
233
185
185
170
176
164
173
167
185
179
191
197
375
137
212
146
122
102



Year
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1996
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

S0G 3
1989
1989
1989
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

Date
831
905
906
907
908
909
910
912
913
914
915
920
927
928
929
930

1001

1002

1003

1004

1005

1012

1014

1013

1016

1017

1018

1019

1020

1021

1022

1026

1102

1104
1M1
1118
207
514
317
520
523
526
529
601
604
607
608
610
615
616
622
630
707

pH
5.39
4.64
4£.66
4.88
4.88
4£.92
4£.96
4.96
4.96
5.32
5.99
5.16
5.01
5.03
5.06
5.65
5.18
5.74
5.25
5.47
5.2¢7
5.59
5.16
5.5
5.17
5.46
5.23

.6
.25
.76
.22
.33

WO W W W
"

.74
.87
.81
.18
.49
5.5
5.52
5.49

5.5
5.53
5.64
5.52
5.61

5.6
5.65
5.68

5.7
5.68

5.8
5.85

WU WU WA W

Na
34,37
34.37
34.37
37.41
37.41
37 .41
38.28
38.28
37.85
54.38
54.81
37.85
39.15
39.59
36.10
42.63
35.67
41.33
35.26
40.89
34.80
38.28
36.11
51.33
36.98
41.76
36.54
36.98
43,07
41.33
48.29
42.20
46.11

37.85
41.33
47 .42
96.14
60.90
59.60
60.47
62.20
60.90
50.02
47.85
356.98
34.37
30.88
30.45
22.18
25.23
26.97
26.97
28.71

0.77
1.28
1.28
1.28
1.28
1.28
1.28
1.28
1.28
5.37
5.37
1.02
1.02
1.28
1.02
2.81
1.02
2.30
0.77
1.79
1.02
0.77
0.77
7.42
0.77
2.05
0.77
0.77
1.79
1.28
2.56
1.02
1.53

Ca
26.95
36.93
37.92
39.42
39.42
39.92
40.42
37.92
38.42
40.42
51.90
34.93
38.92
37.92
34.93
42.42
35.93
45.41
33.93
38.92
32.93
31.94
25.95
40.42
32.93
40.92
33.43
32.93
43.41
36.93
45.91
37.43
£1.42

16.97
19.96
24.45
23.45
15.47
14.97
15.47
16.97
17.47
13.47
12.48
11.98
9.48
8.48
8.98
6.99
7.49
8.98
8.98
9.98

Mg
10.69
13.98
14.81
146.81
14.81
14.81
14 .81
13.16
13.16
14.81
15.63
12.34
16.45
16.45
14.81
16.45
13.98
16.45
14.81
16.45
13.98
14.81
11.52
15.63
13.98
15.63
13.98
13.16
15.63
14.81
17.27
15.63
15.63

9.87
10.69
12.34
26.32
14.81
13.98
13.98
14.81
14.81
11.52
10.69

8.23

6.58

5.76

4£.94

4.1

4.94

7.40

7.40

6.58

NO3
0.79
1.00
1.14
0.93
0.93
0.93
1.00
1.07
1.07
2.07
2.07
1.43
2.43
2.43
2.93
2.57
2.21
2.64
£2.29
2.36
2.43
2.57
2.64
2.86
2.50
2.64
2.78
2.50
2.78
3.07
3.43
3.57
3.28

0.29
0.21
0.43
7.71
1.07
0.79
0.93
0.79
0.86
0.79
0.64
0.07
0.64
0.50
0.79
0.07
0.07
0.79
0.21
0.07

cl
31.03
31.03
28.21
31.03
31.03
31.03
31.03
31.03
31.03
47.96
47.96
33.85
33.85
33.85
31.03
36.67
31.03
33.85
31.03
33.85
28.21
33.85
31.03
36.67
33.85
39.49
33.85
33.85
36.67
36.67
4£2.32
39.49
42.32

36.67
36.67
45.14
129.80
78.99
76.17
76.17
78.99
76.17
56.42
53.60
36.67
31.03
28.21
28.21
19.75
22.57
22.57
19.75
22.57

e
45.80
91.61
95.77
81.20
83.28
83.28
85.36
81.20
79.12
77.03
74.95
62.46
70.79
68.71
62.46
62.46
62.46
66.62
64 .54
64.54
60.38
52.05
45.80
62.46
62.46
58.30
56.21
56.21
56.13
64.54
62.46
64 .54
66.62

20.82
22.90
31.23
35.39
27.07
18.74
18.74
20.82
20.82
20.82
18.74
18.74
18.74
16.66
16.66

14.57

14.57
18.74
16.66
20.82

ALK-X
0.01
0.00
0.01
0.01
0.01
0.00
0.00
0.01
0.01
0.01
5.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
6.00
0.00
2.9
0.00
0.00
9.00
0.00

22.00
0.00
0.00

1.65
7.58
14.24
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

RAL
22
126
172
187
189
138
165
134
144
76
34
96
138
148
138
58
127
67
93
79
&
65
83
87
81
79
78
76

71
55
&7
58

10
10
10
54
32
23
27
23
25
25
15
15
10
10
10
10
10
10
10
16

LAL

12
116
162
177
179
128
155
124
134

14

128
138
128
48
17
57
83
55
65
55

44
71
36

66
30
61
25
57
48

- d wd wd NS
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T0C
0.95
1.15
1.08
0.97
1.01
0.98

0.91
0.9
1.94
2.26
1.12
0.75
0.84
0.85
1.09
0.79
0.84
0.55
0.99
0.59
0.46
0.47
2.83
0.65
1.59
0.57
0.55
0.62
0.53
0.94
0.59

1.3

0.31
0.35
0.42
0.65
0.45
0.55
0.41
0.53
0.35
0.42
0.56
1.13
0.32
0.42
0.38
0.51
0.44
0.45
0.52
0.61

$i02

1.9

2.2
2.2
2.3
2.3
2.1
2.1
2.2
2.6
2.1
2.2
2.2

2.4
2.1
1.8
2.1
2.4

2.2
1.5
2.2

2.3
1.8
1.9
2.3
2.2
2.5
2.3
2.3

[N QRSN
-3 SO N

ey

0.8
0.9

1.1
0.8
0.9
0.7
0.6
0.6
0.6
0.6
0.7
0.8
0.8
0.9

85

totN
104
108
120
"

87
99
102
102
437
257
90
95
95
95
143
80
92
89
89
95
90
80
132
80
150
92
92

134
144
129
425
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Year
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

SO0G 4
1989
1989
1990
1990
1990
1990

1990
1990
1990
1990
1950
1990
1990
1990
1990
1990
1950
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

Date
713
719
723
724
726
728
730
804
808
810
812
817
824
831
907
$14
5920
927

1005

1014

1019

1026

1102

1104
111
207
330
408
&15
420
423
426
429
502
505
208
511
514
517
520
523
526
529
601
604
607
608
610
616
622
630
707
713

pH
5.92
5.9
5.83
5.8
6.06
5.94
5.75
5.7
5.91
5.88
5.97

5.97
3.94
6.07
6.27
5.99
6.12
6.02
5.65
5.92

5.9
5.95

5.66
5.4

4.9
5.63
4.86
5.27
5.18
4.87
£.91
4£.93

5.1

5.2

5.1
5.14
5.25
5.36
5.43
5.49

5.7

5.5
5.57
5.57
5.51
5.43
5.44
5.79
5.47
5.47
5.55
5.75

MNa
30.88
36.54
39.15
40.02
41.76
4£2.63
43.50
4£6.11
43.06
43.50
47.42
39.15
46,114
45.67
46,11
49.59
39.59
45 .24
39.15
38.28
41.33
46.98
44 .37

30.45
34.80
68.73
60,47
59.60
83.95
61.77
60.90
56.11
54.38
40.89
45.24
28.72
30.88
27.84
27.84
26.97
30.01
32.19
21.32
19.14
16.97
17.40
19.14
17.40
21.32
45 .67
36.98
35.67
34.80

1.02
1.28
0.51
0.51
0.77
.77
1.02
1.28
0.54
1.02
1.02
0.77
0.77
1.28
1.53
1.79
1.53
1.28
1.28
0.77
1.28
0.77
0.77

0.77
2.81%
2.56
3.84
3.32
11.76
5.88
2.81
2.30
2.30
2.30
1.79
3.07
1.02
1.02
1.02
0.77
1.02
1.28
0.77
1.02
1.02
1.28
3.84
1.02
1.28
2.56
0.77
6.77
0.51

Ca
10.48
10.98
12.48
12.48
13.47
13.47
12.97
13.47
13.97
12.97
15.97
13.97
15.97
17.47
19.46
19.46
17.96
18.46
16.47
16.97
16.97
18.96
19.96

23.95
21.46
20.46
33.93
38.42
39.92
35.93
33.93
29.94
26.95
17.96
23.95
15.47
15.47
16.97
17.47
16.47
20.46
22.45
13,47
13.47
12.97
13.47

12.97
14.47
17.96
14.97
15.97
22.45

Mg
6.58
6.58
7.40
7.40
8.23
8.23
B8.23
8.23
8.23
7.40
9.05
8.25
7.40
9.05
9.87
9.05
B.23

11.52
9.87
9.87
2.87

12.34

10.69

8.23
9.87
18.10
15.63
16.45
16.45
15.63
16,45
15.63
14.81
16.69
12.34
8.23
8.23
7.40
7.40
6.58
7.40
8.23
4,94
4.9
4,11
4.94
2.47
3.29
4.94
12.34
7.40
7.40
7.40

NO3
0.21
§.21
0.2%
0.36
0.50
0.79
1.29
0.50
0.29
.29
0.07
8.14
0.14
0.64
0.29
0.29
0.21%
g.21
0.29
1-14
0.07
6.71
0.64

0.21
0.50
5.00
1.50
16.07
11.00
7.78
16.78
10.85
12.28
5.43
4.7%
3.36
2.07
1.43
1.36
1.29
1.07
1.21
0.64
0.50
0.86
1.21
0.21
0.07
0.43
1.07
0.14
0.29
0.50

ci
25.39
28.21
28.21
28.21
31.03
31.03
31.03
33.85
31.03
31.03
33.85
31.03
39.49
36.67
36.67
42.32
33,85
39.49
33.85
33.85
36.67
45.14
36.67

28.21
39.49
84.63
67.70
67.70
$0.27
73.35
73.35
67.70
67.70
45.14
53.60
42.3%
33.85
31.03
28.21
28.21%
31.03
33.85
19.75
16.93
14.10
14£.10
14.10
14.10
19.75
36,67
19.75
19.75
33.85

S04
26.82
22.90
24.98
24.98
24.98
24.98
29.15
27.07
22.90
22.90
20.82
22.90
22.90
22.90
20.82
20.82
16.66
18.74
22.%90
22.90
20.82
27.07
22.90

26.98
31.23
43.72
33.3%
60.38
49.97
52.05
54.13
45.80
41.64
29.15
37.48
29.15
24.98
22.90
20.82
14.57
20.82
20.82
16.66
12.49
12.49
16.66
10.41
12.49
14.57
35.39
24.98
20.82
31.23

ALK-X
0.01
0.01
0.01
0,01
2.91
1.63
0.01
0.01
4.12
1.65
4.12
0.01
7.58
9.83

13.14
9.00
6.45
5,12
.01
3.00
5.00
6.00
4.00

12.04
4.2
0.01

12.04
0.01

10.94
0.01
0.01
0.01
8.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.061
0.01
0.01
0.01
0.01
6.45
2.91
0.0%
5.29
0.01
5.29
0.01

RAL
16
10
10
10
10
10
10
10
i0
10
10
19
10
10
10
10
10
10
10
10
10
10
10

102
183

32
104
25
54
105
91
91
60
50
60
46
39
39
32
30
27
27
18
20
16
39
20
23
69
57
62
20

LAL
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92
61
54
15
94

a4
H

37
92
81
81
50
40
50
36
29
29
22
20
17
17

10

19
10
13
39
27
32
10

T0C
0.515
.99
.95
.85
.92
.95
.05
.05
.82
.75
.91
.72
0.3

€)LD - e OO D OO

0.78
1.13
0.82
0.64
0.37
0.48
0.38
0.32
0.47

1.27
4£.19
1.45
0.97
1.17
&.17
3.85
1.56
0.88
0.74
1.05
1.56
1.03
0.7é
0.86
0.65
0.75
0.85
0.71
0.61
0.78
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1.46
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toth
24
108
66
72
89
89
113
87
60
54
57
45
54
56
51
48
30
71
42
29
29
39
36

114
299
348
194
465
159
417
218
176
114



Year
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1950
1990
1990
1990

Date
719
721
722
723
724
725
804
808
810
811
817
824
831
905
906
907
908
909
910
912
913
914
915
920
927
928
929
930
1001
1002
1003
1004
1005
1014
1015
1016
1017
1018
1019
1020
1021
1022
1026
1102

pH
5.68
4.56
5.07
5.73
6.31
5.53
5.58
5.18
5.26
5.83
5.28
5.51
5.44
5.29
5.8
5.33
5.48
5.91
5.33
5.33
5.61
5.5
5.98
5.34
5.04
5.55
5.2
6.04
5.51
5.98
5.75
5.63
5.43
3.8
5.46
4.02
5.62
4.23
4.54
5.96
4.73
4£.96
4.76
4.92

Na
46.98
94.83
47.85
50.02
59.16
51.33
65.25
42.19
44,81
66,37
31.76
39.15
33.93
33.93
36.54
32.63
36.98
43.94
34.80
38.28
43,94
40.02
50.90
29.58
38.28
36.56
26.53
45.24
33.06
41.76
36.98
33.49
25.66
39.59
44,37
45.68
42.19
42.20
42.20
45.68
53.94
61.77
68.30
63.95

2.05
2.05
0.51
1.28
1.28
1.79
6.39
0.51
1.02
0.77
0.51
1.02
0.77
0.51
0.77
1.53
1.53
1.53
1.53
2.56
1.79
2.30
5.11
2.30
3.84
1.02
3.84
3.58
2.05
3.58
1.28
3.84
2.56
2.56
2.05
2.81
1.79
2.81
2.56
2.30
3.32
5.11
3.8
6.39

Ca
15.47
216.60
56.89
44 .41
99.80
38.42
39.92
31.44
33.43
16.97
22.95
26.95
26.95
30.44
35.43
29.94
29.44
27.45
27.94
26.95
26.45
25.45
£1.92
17.96
30.94
29 .64
18.96
36.93
23.95
36.93
26.45
26.95
16.47
79.34
37.43
111.78
36.43
99.30
89.82
42.91
103.29
109.28
110.28
49.90

Mg
6.58
65.81
18.10
12.34
23.03
11.52
13.98
13.16
13.98
9.05
9.05
9.87
9.87
9.05
10.69
10.69
$.87
7.40
10.69
10.69
7.40
9.87
12.34
7.40
13.98
$.87
9.87
12.34
2.05
11.52
9.05
10.69
8.23
32.90
13.16
41.95
11.52
37.84
34.55
12.34
42.78
42.78
47.71
32.90

HO3
0.14
178.50
4.78
0.21
0.36
0.07
0.07
0.14
0.07
0.14
0.14
0.14
0.36
0.36
0.36
0.71
0.71
1.36
0.57
0.57
1.14
0.64
1.14
0.43
15.35
1.7
4.21
0.93
1.64
1.71
0.29
2.4
1.43
178.50
8.21
189.21
2.93
126.95
74.97
1.86
52.84
46.77
34,99
0.86

cl
45.14
67.70
45.14
47.96
50.78
53.60
67.70
33.85
36.67
42.31%
25.39
39.49
36.67
33.85
33.85
31.03
33.85
39.49
33.85
39.49
42.31
45.14
53.60
33.85
39.49
31.03
28.21
39.49
31.03
36.67
35.85
33.85
28.21
33.85
36.67
36.67
36.67
33.85
36.67
33.85
47.96
53.60
62.06
62.06

$04
16.66
202.00
91.61
47.89%
83.28
49.97
52.05
47.89
47.89
33.31
33.31
24.98
20.82
39.56
29.15
33.31
31.23
31.23
31.23
24.98
22.90
22.90
24.98
14.57
35.39
39.56
24.98
37.48
27.07
33.31
27.07
24.98
16.66
212.36
62.46
241.51
45.80
185.30
187.38
41.64
233.18
210.28
274.82
197.79

ALK-X
0.01
0.01
0.01
1.65

33.54
0.01
0.01
0.01
0.01

12.04
0.01
7.58
6.45

15.33

10.94
2.91
4.12
4.00
5.00
7.58
8.71
9.00

35.00
0.01
0.01
0.01
0.01

21.82
0.01

13.14
0.01
1.65
0.01

-99.00
3.00
-99.00
6.45
-99.00
-99.00

28.00
0.00
0.00
0.00
3.00

RAL
58
410

26
51
29
26
71
85
36
6.6
105
151
45
25
280
162
36
269
343
89
377
336
222
410
46
272
41
169
115
29
205
250
940
52
1255
41
885
610
36
655
441
540
203

LAL
23
399
65
16
15
19
16
44
52
25
-23.4
25
37
31
15

24
22
223
39
19
49
26
42
140
35

18
38
16
18
36
45
920
33
1231
22
866
583
23
618
398
499
161

T0C
4,25
5.55
1.99

1.9
2.78
2.18
4.21
3.79
3.39
2.05
3.78
4.59
5.1

1.5

8.21
4£.91
2.02
7.87
9.23
3.08
10.7
11.3
7.01
1.1

0.82
7.29
1.34
3.25
2.48
0.78
6.17
7.43
2.48
2.29
2.65
1.26
2.14
2.57
0.75
6.11

4.23
4,82
4.21

sio2
1.1
1.5
2.3
2.4
2.5
2.2
1.1

1.4
1.6
1.6
2.4
2.6
1.4
1.9
2.6

1.3

87

toti
369
4600
299
170
218
212
315
189
212
170
215
407
501
147
126
770
491
76
776
950
473
915
915
572
1100
92
677
126
384
296
42
633
677
3030
231
3310
120
3010
1740
84
2410
1890
2310
1950
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Appendix 5. Sogndal. Input-output budgets

Sogndal yearly volume-weighted fluxes and concentrations
27-Mar 91

sogl out fluxes Units: megq/m/yr
1984 1985 1986 1987 1988 1989 1990 avg

mm 1026 828 857 790 767 1677 1449 991
h 2 2 1 1 2 2 3 2
na 90 29 28 30 29 68 62 46
k 1 2 2 3 1 2 2 3
ca 21 13 15 16 16 20 20 17
mg 15 7 7 8 9 17 15 10
al 1 0 0 0 0 2 0 1
nh4 é 4 0 0 0 0 0 2
no3 2 1 1 1 1 1 1 1
cl 91 24 24 30 28 87 72 &7
sok 29 18 23 16 20 22 29 21
heo3 15 11 3 10 7 4 5 8
>5C 137 51 52 57 55 107 99 76
SSA 122 43 48 47 49 110 101 70
c-alk 15 8 4 10 6 -4 -2 7
sog2 out fluxes

1984 1985 1986 1987 1988 1989 1990 avg

mm 1086 891 925 683 750 1292 997 938
h 9 4 7 5 6 14 8 8
na 64 28 32 26 25 74 45 40
k 4 2 2 4 1 2 2 3
ca 24 20 26 20 24 38 23 25
mg 14 10 13 9 11 22 13 13
al 3 2 2 2 1 16 5 A
nhé 3 0 0 0 0 0 0 1
no3 4 1 1 2 2 3 3

cl 65 23 31 25 25 75 51 41
sch 43 34 53 34 &b 94 4 50
hco3 5 2 0 5 1 1 1 2
SBC 106 60 73 59 61 126 84 81
SSA 112 58 85 61 71 172 98 93

c-alk -6 2 -12 -2 -10 ~46 -14 -12



90

sog3  out
1984
mm 1026
h 4
na 80
Kk 2
ca 21
mg 19
al 0
nhé 1
no3 2
cl 85
S04 25
hco3 1
$SBC 122
SSA 112
c-alk 10
sogé out
1984
mm 1086
h 4
na 55
k 2
ca 28
mg 13
al 1
nhé 1
no3 4
cl 62
sob 28
hco3 7
SBC 98
SSA 9
c-alk [A

fluxes
1985

828

48
39

fluxes

1985

891

64
45
19

1986

857

1986

930

27

25
10

26
42

64
72

1987

790

1987

718

1988

767

1988

710

1989

1677

78

23
19

87
35

121
123
-1

1989

1250

20
74

52
23
12

16
83
80

152
179
-27

1990

1449

62

18
15

<

71
28
"

96
101

1990

983

15
47

32
15

19
51
41

97
112
-15

avg

1056

46

17
12

48
23

76
72

avg

938



Sogndal yearly volume-weighted concentrations

sogl
1983
pre
mm
pH 6
h 1
na 28
k 0
ca 19
mg
al 0
nhé 0
no3 3
cl 34
s0b 22
hco3 9
SBC* 28.3
SBC 66.0
SSA 59.0
c-alk 7.0
sog2
1983
pre
mm
pH 5.5
h 3
na 53
k 3
ca 19
mg 12
al
nh4
no3
ct 62
sS04 22
hco3 9
SBC* 18.2
SBC 87.0
SSA 87.0
c-alk 0.0
F
Ca*+Mg* 29.5
S04* 15.6

concentrations
1984 1985
5.7 5.6
1.9 2.4
87.7 35.0
10.7 2.4
20.5 15.7
14.6 8.5
1.0 0.0
5.8 4.8
1.9 1.2
88.7 29.0
28.3  21.7
14.6 13.3
35.1  29.4
133.5 61.6
118.9 51.9
14.6 9.7
concentrations
1984 1985
5.1 5.3
8.3 4.5
58.9 31.4
3.7 2.2
22.1 22.4
2.9 1.2
2.8 2.2
2.8 0.0
3.7 1.1
59.9 25.8
39.6 38.2
4.6 2.2
31.2  38.7
97.6  67.3
103.1  65.1
-5.5 2.2
0.73 1.03
33.6 33.1
33.4 35,5

1986

5.9
1.2
32.7
2.3
17.5
8.2
0.0
0.0
1.2
28.0
26.8
3.5
29.6
60.7
56.0
4.7

1986

5.1
7.6
34.6
2.2
28.1
14.1
2.2
0.0
1.1
33.5
57.3
0.0
1.7
78.9
91.9
-13.0
0.62
41.4
53.8

Units: ueg/l

1987

5.9
1.3
38.0

20.
10.

(=)
W O O = >

38.0
20.3
12.7
30.0
72.2
59.5
12.7

1987

5.1
7.3
38.1
5.9
29.3
13.2
2.9
0.0
2.9
36.6
49.8
7.3
45.8
86.4
89.3
-2.9
0.91
41.6
46.0

1988

5.6
2.6
37.8
1.3
20.9
1.7
0.0
0.0
1.3
36.5
26.1
9.1
3.2
.7
63.9
7.8

1988

5.1
8.0
33.3
1.3
32.0
146.7
1.3
0.0
2.7
33.3
58.7
1.3
44.3
81.3
94.7
-13.3
0.66
45.9
55.2

1989

5.9
1.4
40.3
1.2
12.1
10.0
1.3
0.0
0.6
52.0
13.3
2.3
5.9
63.6
65.9
-2.3

1989

-
o
0O O Hs O WO~ O

33.
97.8
133.3
-35.5
0.30
45.0
67.0

(%2}

1990

5.7
1.8
42.9
1.4
13.6
10.2
0.1
0.0
0.7
49.4
19.7
3.3
13.3
68.2
69.8
-1.6

1990

5.1
7.5
45.5
2.0
23.6
13.3
5.3
0.0
3.3
51.2
43.9
1.1
27.6
84.4
98.4
-14.0
0.41
35.6
38.7

avg

46.

17.
10

1.
47.
21.

24.
77.
70.

—
OO RN NWVMOD WO N®

avg

5.1
7.6
40.2
2.6
25.6
13.2
4.4
0.5
2.2
41.0
50.8
2.4
36.1
81.6
9.1
-12.4
0.58
37.9
46.6

91



sog3 concentrations
1983 1984 1985 1986 1987 1988 1989 1990 avg

pre

i

pH 5.5 5.4 5.9 5.9 5.6 5.9 5.6 5.6 5.6
h 3 3.9 1.2 1.2 2.5 1.3 2.2 2.4 2.3
na 50 V8.0 32.6 30.3 38.0 30.0 46.2 42.6 46.9
k 0 1.9 1.2 0.0 1.3 1.3 1.2 1.3 1.3
ca 19 20.% 15.7 17.5 19.0 16.9 13.6 12.4 17.0
mg 9 18.5 8.5 8.2 10.1 9.1 1.4 10.4 11.8
al 0 0.0 0.0 0.0 1.3 0.0 0.6 1.1 0.5
nhé 0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
no3 0 1.9 0.0 0.0 0.0 0.0 0.4 1.2 0.6
cl 41 82.8 25.4 26.8 36.7 26.1 51.9 4B.7 48.4
80k 22 24.4 21.7 23.3 22.8 22.2 20.9 19.6 23.3
hco3 6 1.0 4.8 3.5 7.6 9.1 3.9 7.9 5.6
SBC* 32.5 26.9 29.8 26.2 27.6 28.4 14.9 12.5 23.3
SBC 78.0 118.9 58.0 56.0 68.4 57.64 72.4 66.6 77.0
SSA 63.0 109.2 47.1 50.2 59.5 48.2 73.2 69.5 72.3
c-alk 15.0 9.7 10.9 5.8 8.9 ¢.1 -0.8 -2.9 4.7

sog4 concentrations
1983 1984 1985 1986 1987 1988 1989 1990 avg

pre

mn

pH 6 5.4 5.3 5.2 5.4 5.2 4.8 4.8 5.1
h 1 3.7 4.5 6.5 4.2 5.6 16.1 14.9 8.0
na 38 50.6 41.5 29.0 37.6 29.6 59.3 48.2 41.6
k 3 1.8 1.1 2.2 2.8 1.4 2.0 2.4 1.9
ca 22 25.8 20.2 26.9 26.5 28.2 41.4 32.3 27.%
mg g 12.0 9.0 10.8 11.1 11.3  18.7 15.3 12.3
al 0 0.9 0.0 1.1 2.8 0.0 9.5 4.6 2.9
nhé 0 0.9 1.1 0.0 0.0 0.0 6.0 0.0 0.3
no3 0 3.7 1.1 .5 2.8 5.6 12.9 19.7 7.6
cl 38 57.1 25.8 25.8 34.8 28.2 66.4 52.1 41.6
S0k 19 25.8 2%3.6 45.2 36.2 36.6 63.9 41.9 38.1
heo3 -~ 12 6.4 6.7 1.1 1.4 4.2 4.5 2.3 3.7
SBC* 29.8 26.9 43.2 40.2 39.3 39.2 47.7 40.5 37.6
SBC 72.0 90.2 71.8 68.8 78.0 70.4 121.4 98.3 83.7
SSA 57.0 8.6 50.5 77.4 73.8 70.6 143.2 113.8 87.2
c-alk 15.0 3.7 21.3 -8.6 4.2 0.0 -21.8 -15.5 -3.5
F -0.35 1.92  0.31 0.47 0.38 0.33 0.26 0.29

Ca*+Mg* 30.1 36.4 28.6 37.0 36.8 38.8 58.6 46.4 39.3
SO4* 5.1 19.9 20.9 42.5 32.6 33.7 57.1 36.6 33.8



Sogndal fluxes. Year 1988 16.11.87 27.11.88

5061 5062 5063 S064

in Out in out In Out In Out
H20 933 767 949 750 933 767 899 710
He 19.4 1.7  118.8 6.1 19.4 1.3 1172 4.5
Na 26.9 28.7 26.7 24.9 26.9 22.6 26.3 21.3
K 5.2 1.2 4.9 1.1 5.2 0.8 4.4 1.3
Ca 4.8 16.3 5.6 23.6 4.8 12.6 5.3 19.8
Mg 5.9 8.6 6.1 11.3 5.9 6.7 5.3 7.7
Al 0.0 0.2 0.0 0.6 0.0 0.0 0.0 0.4
NHG 10.4 0.0 9.8 0.0 10.4 0.0 9.1 0.0
O3 10.1 1.4 9.5 2.5 10.1 0.5 59.4 3.6
ct 28.9 27.6 28.2 2.6 28.9 20.5 25.7 19.9
S04 19.3 20.4  120.6 43.8 19.3 16.9 68.6 26.2
HCO3 0.0 6.8 0.0 1.2 0.0 6.7 0.0 3.0
Sum + 72.68  56.64 171.78  67.58  72.68  44.07 165.73  54.89
sum - 58.30  56.17 158.29  72.06  58.30  44.56 153.65  52.74
SBC 42.91  54.83  43.22  60.89  42.91 42,78  39.42  49.99
SSA 58.30  49.35 158.29  70.86  58.30  37.83 153.65  49.75
alk -15.39 5.48 -115.07  -9.97 -15.39 4.95 -114.23 0.24
T0C 0.0 0.6 0.9 0.5 1.8
sio2 0.0 2.7 1.3 1.0 1.2

Concentrations. Units: ueg/l, mg C/L, mg $i02/1

$S0G1 S0G2 SOG3 SOG4

In out in Out In Out In Out
H20 933 767 949 750 933 767 899 710
H+ 20.8 2.2 125.2 8.2 20.8 1.6 130.3 6.3
Na 28.9 37.4 28.1 33.2 28.9 29.5 27.1 29.9
K 5.6 1.6 5.1 1.4 5.6 1.0 4.9 1.8
Ca 5.2 21.3 5.9 31.5 5.2 16.4 5.9 27.9
Mg 6.4 11.3 6.4 15.0 6.4 8.8 5.9 10.8
Al 0.0 0.2 0.0 0.8 0.0 0.1 0.0 0.6
NH4 11.1 0.0 10.3 0.0 11.1 0.0 10.1 0.0
NO3 10.8 1.8 10.0 3.4 10.8 0.6 66.1 5.1
ct 30.9 36.0 29.7 32.8 30.9 26.7 28.5 28.0
S04 20.7 26.6 127.1 58.4 20.7 22.0 76.3 37.0
HCO3 0.0 8.9 0.0 1.6 0.0 8.8 0.0 4.2
Sum + 77.9 73.8 181.0 90.2 77.9 57.4 184.3 7.3
Sum - 62.5 73.2 166.8 96.1 62.5 58.1 170.9 74.3
SBC 46.0 71.5 45.5 81.2 46.0 55.7 43.8 70.4
SSA 62.5 664.3 166.8 94.5 62.5 49.3 170.9 70.1
alk -16.5 7.1 -121.3 -13.3 -16.5 6.5 -127.0 0.3
T0C 0.0 0.8 g.0 1.2 0.0 0.7 0.0 2.5
$io2 0.0 3.5 0.0 1.8 0.0 1.3 0.0 1.7



Sogndal fluxes. Winter 1988 16.11.87 12.06.88

$0G1 $0G2 S0G3 SOG4

in Dut In out In Out in Out
H20 426 426 372 374 426 426 315 316
H+ 12.3 1.3 55.7 4.9 12.3 0.9 54.1 2.1
Na 19.5 16.6 17.1 12.3 19.5 11.0 4.4 9.4
K 3.5 0.7 3.0 0.6 3.5 0.5 2.6 0.5
Ca 3.1 9.1 2.7 10.2 3.1 5.6 2.3 7.3
Mg 3.9 5.4 3.4 5.7 3.9 3.7 2.9 3.5
Al 0.0 0.1 0.0 0.5 0.0 0.0 0.0 0.1
NH4 4.9 0.0 4.3 0.0 4.9 0.0 3.6 6.0
NO3 4.6 1.1 4.0 2.3 4.6 0.3 25.9 1.8
cl 20.3 17.8 17.8 13.4 20.3 11.8 15.0 9.4
S04 12.1 11.6 55.6 23.4 12.1 8.7 31.4 10.4
HCO3 0.0 2.2 G.0 0.1 0.0 1.9 0.0 0.7
Sum + 47.1 33.2 86.1 34.2 47.1 21.8 79.8 23.0
sum - 37.0 32.7 77 .4 39.1 37.0 22.6 72.3 22.2
SBC 29.9 31.8 26.1 28.9 29.9 20.8 22.1 20.7
SSA 37.0 30.6 77.4 39.1 37.0 20.7 72.3 21.5
alk ~7.1 1.3 -51.3 -10.2 -7.1 0.1 -50.2 -0.8
T0C 0.0 0.3 0.5 0.3 0.6
$i02 0.0 2.2 0.5 0.4 0.4

Concentrations. Units: ueg/l, mg C/i, mg $i02/1

$0G1 $0G2 3063 SOG4

in Out in Jut in Qut in out
H20 426 426 372 374 426 426 315 316
H+ 28.8 3.1 149.7 13.0 28.8 2.2 171.7 6.8
Na 45.8 38.8 45.9 32.9 45.8 25.8 45.8 29.7
K 8.1 1.7 a.1 1.6 8.1 1.1 8.2 1.7
Ca 7.2 21.4 7.2 27.4 7.2 13.2 7.2 23.1
Mg 9.1 12.7 9.1 15.4 9.1 8.7 9.0 11.0
Al 0.0 0.2 0.0 1.2 0.0 0.1 0.0 0.4
NHG 11.5 0.0 11.5 0.0 11.5 0.0 11.5 0.0
NO3 10.8 2.7 10.8 6.0 10.8 0.7 82.2 5.6
cL 47.7 41.8 &47.7 35.9 47.7 27.6 47.7 29.7
S04 28.4 27.2 149.5 62.7 28.4 20.3 99.7 32.9
HCO3 0.0 5.0 0.0 0.1 0.0 4.5 0.0 2.1
Sum + 110.6 77.9 231.5 91.5 110.6 51.1 253.5 72.8
Sum - 86.9 76.8 208.0 104.7 86.9 53.1 229.7 70.3
SBC 70.2 74.7 70.2 77.3 70.2 48.8 70.3 65.6
SSA 86.9 71.7 208.0 106.6 86.9 48.6 229.7 68.2
alk -16.7 3.0 -137.8 -27.3 -16.7 0.2 -159.4 -2.6
T0C 0.0 8.6 0.0 1.3 0.0 0.7 0.0 1.9
$io2 0.0 5.0 0.0 1.3 0.0 0.8 0.0 1.2



Sogndal fluxes.

H20

H+
Na

Ca
Mg
Al
NH&
NO3
ct
S04
HCO3

Sum +
Sum -

$8C
SSA
alk

70C
$i02

507

7.10
7.40
1.75
1.76
2.08
0.00
5.49
5.49
8.51
7.26
0.00

25.58
21.26

12.99
21.26
-8.27

Concentrations.

H20

H+
Na

Ca
Mg
Al
NH&
NO3
ct
S04
HCO3

Sum +
Sum -

SBC
SSA
alk

ToC
$i02

In

507

14.0
14.6
3.5
3.5
4.1
0.0
10.8
10.8
16.8
14.3
0.0

50.4
41.9

25.6
41.9
-16.3

0.0
0.0

Summer 1988

S0G1

out

341

0.35
12.10
0.46
7.22
3.24
0.09
0.00
0.22
9.78
8.80
4.67

23.46
23.47

23.02
18.80
4.22

0.34
0.55

in

577

63.10
9.60
1.85
2.96
2.68
0.00
5.49
5.49

10.41

65.00
0.00

85.68
80.90

17.09
80.90
-63.81

16.06.88 27.11.88

$0G2

Qut

376

1.25
12.61
0.47
13.40
5.54
0.12
0.00
0.28
11.15
20.38
1.13

33.39
32.94

32.02
31.81
0.21

0.42
0.86

in

507

7.10
7.40
1.75
1.76
2.08
0.00
5.49
5.49
8.51
7.26
0.00

25.58
21.26

12.99
21.26
-8.27

Units: ueq/L, mg C/L, mg Si02/1

$0G1
Out

341

1.0
35.5
1.3
21.2
9.5
0.3
0.0
0.6
28.7
25.8
13.7

68.8
68.8

67.5
55.1
12.4

1.0
1.6

in

577

109.4
16.6
3.2
5.1
4.6
0.0
9.5
9.5
18.0
112.7
0.0

148.5
140.2

29.6
140.2
-110.6

0.0
0.0

$0G2
out

376

3.3
33.5
1.2
35.6
14.7
0.3
0.0
0.7
29.6
54.2
3.0

88.8
87.6

85.1
84.6
0.6

1.1
2.3

in

507

14.0
14.6
3.5
3.5
4.1
0.0
10.8
10.8
16.8
14.3
0.0

50.4
41.9

25.6
41.9
-16.3

6.0
0.0

S0G3
out

341

0.32
11.62
0.33
6.99
3.02
0.00
0.00
0.20
8.71
8.20
4.81

22.28
21.92

21.96
17.11
4.85

0.26
0.67

$063

341

0.9
34.1
1.0
20.5
8.9
0.0
0.0
0.6
25.5
24.0
14.1

65.3
64.3

64.4
50.2
14.2

0.8
2.0

in

584

63.10
9.90
1.85
3.06
2.48
0.00
5.49

33.50

10.61

37.20
0.00

85.88
81.31

17.29
81.31
-64.02

in

584

108.0
16.9
3.2
5.2
6.2
0.0
9.4
57.3
18.2
63.7
0.0

147.0
139.2

29.6
139.2
-109.6

0.0
0.0

SOG4
" out

395

2.36
11.88
0.71
12.49
4.22
0.26
0.00
1.85
10.52
15.86
2.32

31.92
30.55

29.30
28.23
1.07

1.17
0.83

SOG4
Out

395

6.0
30.1
1.8
31.7
10.7
0.7
0.0
4.7
26.7
40.2
5.9

80.9
77.4

74.3
71.6
2.7

3.0
2.1

95
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Sogndal fluxes.
27-Mar 91

in
H20 1684
H+ 18
Na 71
K 5
Ca 7
Mg 16
Al 0
NH4 8
NO3 10
cl 85
S04 28
HCO3 0
Sum + 125
Sum - 123
SBC 99
SSA 123
alk -24
ToC 0.0
Si02 4]
Concentrations.

In
H20 1684
H+ 10.7
Na 42.2
K 2.9
Ca 4.2
Mg 9.6
Al 0.0
NH& 4.6
NO3 6.0
cl 50.6
S04 16.7
HCO3 0.0
Sum + 74.1
Sum - 73.3
SBC 58.8
SSA 73.3
alk -14.4
T0C 0.0
$io2 0.0

Year 1989

$0G1
out

1677

[FEN ) g
- D PO N ™3

in

1422

Y
O o
oW

b
[ PN
Oc\dm\lc)'l-““o\&\

207
207

85
207
-122

28.11.88 01.11.89

$0G2
out

1292

14
64

2
38
22
16

0

3
75
94

In

1684

125
123

99
123
-24

Units: ueg/l, mg C/L, mg SiG2/L

S0G1
out

1677

1.4
40.3
1.2
12.1
10.0
1.3
0.0
0.6
52.0

13.3
2.3

66.2
68.2

63.6
65.9
-2.3

0.2
0.6

1422

80.6
£2.5
3.0
4.3
9.8
0.0
5.1
5.8
51.3

88.7
0.0

145.4
145.8

59.6
145.8
-86.1

0.0
0.0

062
out

1292

1.
49,
1.
29.
16.
12.
0.
2.
57

73.
0.

0D OO W® O~ D

121.1
1346.1

97.8
133.3
-35.5

in

1684

10.7
42.2
2.9
4.2
9.6
0.0
4.6
6.0
50.6
16.7
0.0

74.1
73.3

58.8
73.3
~14 .4

0.0
0.0

S0G3
Out

1677

063
Out

1677

o
booronroNNN

75.
77.1

i

72.4
75.5

0.4
0.9

In

1450

93

194
218

94

218
-124

1450

DM LN O DN - W

134.0
150.3

50G4
out

1250

20

52
23
12

16
83
80

184
185

152
179
-27

SOG4
Out

1250

16.
59.

41.
18.

12.
66.
63.

)
VO 0O W~ &~ O W -

147.
147.8

o

121.4
143.2
-21.8



Sogndal fluxes.

27-Mar 91

S0G1

In out

meas.
H20 1339 1354
H+ 11.64 5.5
Na 63.7 157.0
K 3.9 4.0
Ca 5.9 42.6
Mg 4.6  39.4
Al 0.0 6.3
NH4 5.4 0.0
NO3 6.9 2.4
cl 75.7 220.0
S04 20.8 38.1
HCO3 0.0 5.6
Sum +  104.7 254.8
Sum - 103.4 266.1
SBC 87.9 243.0
SSA 103.4 260.5
alk -15.5 -17.5
T0C 0.5
sio2 1.7
ConcentrationstUnits:

SOG1

in Out

H20 1339 1354
H+ 8.5 1.4
Na 47.6 39.9
K 2.9 1.0
Ca 4.4 10.8
Mg 10.8 10.0
Al 0.0 1.6
NH&4 4.0 0.0
NO3 5.2 0.6
cl 56.5 55.9
S04 15.5 9.7
HCO3 0.0 1.4
Sum + 78.2 64.8
sum -~ 77.2 67.6
SBC 65.6 61.8
SSA 77.2  66.2
alk ~11.6 -4.4
ToC 0.0 0.1
$i02 0.0 0.4

out
corr.
1354

1.9
54.0
1.4
14.7
13.6
2.2
0.0
0.8
75.7
13.1
1.9

87.7
91.6

83.6
89.6
-6.0

0.2
0.6

Winter 1989

28.11.88

S0G2
in out
meas.
1002 926
53.0 12.2
53.0 52.7
3.4 1.8
5.0 27.0
2.2 17.0
0.0 13.7
5.0 0.0
5.1 2.8
63.4 65.6
60.8 71.6
0.0 0.6
131.6 124.4
129.3 140.6
73.6 98.5
129.3 140.0
-55.7 -41.5
0.7
1.3

Out
corr.
926

11.8
50.9
1.7
26.1
16.4
13.2
0.0
2.7
63.4
69.2
0.6

120.2
135.9

95.2
135.3
-40.1

0.7
1.3

uegsl, mg C/L, mg $i02/1

1002

52.9
52.9
3.4
5.0
12.2
0.0
5.0
5.1
63.3
60.7
0.0

131.3
129.0

73.5
129.0
-55.6

0.0
0.0

S0G2
Cut

926

12.7
55.0
1.9
28.2
17.7
14.3
0.0
2.9
68.5
74.7
0.6

129.8
146.7

102.8
146.1
-43.3

0.7
1.4

10.07.89

SOG3
in Out
meas.
1339 1354
11.4 4.2
63.7 80.7
3.9 2.1
5.9 21.9
14.4 20.0
0.0 1.3
5.4 0.0
6.9 0.7
75.7 94.4
20.8 34.8
0.0 5.6
104.7 130.2
103.4 135.5
87.9 124.7
103.4 134.8
-15.5 -10.1
0.5
1.2

SOG3
In Out
1339 1354
8.5 2.5
47.6 47.8
2.9 1.2
4.4 13.0
10.8 11.8
0.0 0.8
4.0 0.0
5.2 0.4
56.5 55.9
15.5 20.6
0.0 3.3
78.2 77.1
77.2 80.2
65.6 73.9
7.2 79.8
-11.6  -6.0
0.0 0.3
0.0 0.7

Qut
corr.
1354

3.4
64.7
1.7
17.6
16.0
1.0
0.0
0.6
75.7
27.9
4.5

104.4
108.7

100.0
108.1
-8.1

Units: meq/m2/yr

In

1038

31.5
59.7
3.6
5.3
13.9
0.0
5.2
27.8
71.8
40.3
0.0

119.2
139.9

82.5
139.9
-57.4

In

1038

30.3
57.5
3.5
5.1
13.4
0.0
5.0
26.8
69.2
38.8
0.0

114.8
134.8

79.5
134.8
-55.3

0.0
0.0

SOG4
Out
meas.
910

9.7
35.6
1.1
22.2
10.6
4.9
0.0
6.2
41.5
34.8
2.3

84.1
84.8

69.5
82.5
-13.0

0.8
1.3

SOG4
Out

910

18.4
67.7
2.1
42.2
20.2
9.3
0.0
11.8
78.9
66.2
4.4

159.9
161.2

132.1
156.9
-24.7

out
corr.
910

16.8
61.6
1.9
38.4
18.3
8.5
0.0
10.7
71.8
60.2
4.0

145.5
146.7

120.2
142.7
-22.5
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Sogndal fluxes.
27-Mar 91
S0G1

in Qut
H20 345 323
H+ 6.6 0.4
Na 7.4 13.%6
K 0.9 0.6
Ca 1.1 5.6
Mg 1.8 3.2
Al 0.0 0.0
NHG 2.3 0.6
NO3 3.2 0.1
cl 9.5 11.5
S04 7.3 9.2
HCO3 0.0 2.0

Sum + 20.1 23.4

Sum - 20.0 22.8
SBC 11.2  23.0
SSA 206.0 20.8
alk -8.8 2.2
T0C 0.2
sio2 0.4

ConcentrationsUnits:
S0G1

in out
H20 345 323
He 19.1 1.2
Na 21.4 421
K 2.6 1.9
Ca 3.2 17.3
Mg 5.2 9.9
Al 0.0 0.0
NH4 6.7 0.0
NO3 9.3 0.3
cl 27.5 35.6
S04 21.2  28.5
HCO3 0.0 6.2
Sum + 58.3 72.4
Sum - 58.0 70.6
SBC 32.5 71.2
SSA 58.0 64.4
alk -25.5 6.8
T0C 0.0 G.6
sioz 0.0 1.2

Units: meg/m2

01.11.89
S0G3

in Cut
345 323
6.6 0.4
7.6 12.8
0.9 0.4
1.1 5.3
1.8 3.0
0.0 0.0
2.3 0.0
3.2 0.1
9.5 11.3
7.3 7.2
0.0 2.0
20.1  21.9
20.0 20.6
11.2  21.5
20.0 18.6
-8.8 2.9
0.2

0.5

mg C/L, mg Sio2/L

summer 1989
11.07.89
S0G2
in Qut
420 366
61.6 2.4
7.4 13.2
3.9 3.5
1.1 2.1
1.8 5.3
0.0 2.7
2.3 0.0
3.2 0.4
9.5 1.4
65.3  25.1
0.0 0.5
7.1 36.2
78.0 37.4
11.2 31.1
78.0 36.9
-66.8 -5.8
0.3
0.7
ueg/l,
S0G2
in out
420 366
146.7 6.6
17.6  36.1
2.1 1.4
2.6 33.1
£.3  14.5
0.0 7.4
5.5 0.0
7.6 1.1
22.6  31.1
155.5 68.6
0.0 1.4
178.8 98.9
185.7 102.2
26.7 85.0
185.7 100.8
-159.0 -15.8
0.0 0.8
0.0 1.9

in

345

19.1
21.4
2.6
3.2
5.2
0.0
6.7
9.3
27.5
21.2
0.0

58.3
58.0

32.5
58.0
-25.5

0.0
0.0

S0G3
out

323

1.2
39.6
1.2
16.4
9.3
0.0
0.0
6.3
35.0
22.3
6.2

67.8
63.8

66.6
57.6
9.0

0.6
1.5

In

412

61.6
7.4
0.9
1.1
1.8
0.0
2.3

31.2
9.5

37.3
0.0

75.1
78.0

11.2
78.0
-66.8

In

412

149.5
18.0
2.2
2.7
4.4
0.0
5.6
75.7
23.1
90.5
0.0

182.3
189.3

27.2
189.3
-162.1

0.0
0.0

SOG4
Out

340

3.3
12.5
0.6
13.4
5.0
3.4
0.0
5.4
11.2
19.7
1.7

38.2
38.0

31.5
36.3
-4.8

0.6
0.7

SOG4
out

340

9.7
36.8
1.8
39.4
14.7
10.0
0.0
15.9
32.9
57.9
5.0

12.4
111.8

92.6
106.8
-14.1

[ Y
.



Sogndal fluxes.

in
H20 1382
H+ 13
Na 57
K 7
Ca 12
Mg 11
Al o]
NH4 10
NO3 10
ct 68
S04 25
HCO3 0
Sum + 110
Sum - 102
SBC 88
SSA 102
alk -14
T0C 0
Sio2 0
Concentrations.

In
H20 1382
H+ 9.0
Na 41.4
K 5.3
Ca 8.5
Mg 8.2
Al 0.0
NH& 7.0
NO3 6.9
ct 48.9
S04 17.8
HCO3 0.0
Sum + 79.5
Sum - 73.6
SBC 63.5
SSA 73.6
alk -10.1
T0C 0.0
sSio2 0.0

S0G1

Units: ueq/l, mg C/L, mg $io2/1

$0G1

Year 1990

Out

14649

Out

1449

1.8
42.9
1.4
13.6
10.2
0.1
0.0
0.7
49.4
19.7
3.3

70.1
73.1

68.2
69.8
-1.6

0.4
0.8

in
1124
111
43

[+« BT o T o IR S

50
123

187
181

67
181
-114

1124

98.7
38.4
5.1
8.4
7.7
0.0
7.7
7.4
4.7
109.3
0.0

165.9
161.3

59.6
161.3
-101.7

0.0
0.0

$0G2
Out

997

8
45
2
23
13
5

51
44

97

99

84

98
-14

S0G2
Out

997

w
= O N WO MWW O v

97.2
99.4

84.4

98.4
-14.0

1.4

01.11.89 03.11.90

in

1426

13
59

12
12

71
23

110
102

89
102
-14

In

1426

9.1
41.2
4.6
8.1
8.1
0.0
5.6
6.1
49.4
16.2
0.0

76.8
7.7

62.1
7.7
-9.7

0.0
0.0

S0G3
Out

1449

102
112

SOG3
out

1449

2.4
42.6
1.3
12.4
10.4
1.1
0.0
1.2
48.7
19.6
7.9

70.1
7.4

66.6
72.7
-6.1

0.5
0.8

In

1087

112
42

OO OO

59
48
72

185
179

65
179
-114

1087

102.9
38.4
5.1
8.4
7.8
0.0
7.8
54.0
44.5
66.1
0.0

170.3
164.6

59.6
164.6
-105.0

0.0
0.0

S0G4
Out

983

15
47

32
15

19
51
41

116
114

97
12
-15

SOG4
Out

983

14.9
48.2
2.4
32.3
15.3
4.6
0.0
19.7
52.1
41.9
2.3

117.8
116.0

98.3

113.8
-15.5

1.5

99
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Sogndal fluxes.

27-Mar
SOG1

in Out
meas. meas.
H20 1081 1095
He 6.4 2.6
Na 51.4 73.6
K 5.7 2.3
Ca 10.4  22.9
Mg 9.8 18.1
Al 0 0.2
NH& 5.7 0.0
NO3 5.5 1.3
cl 61 91.2
S04 15.8 31.1
HCO3 0 6.0

Sum + 89.4 119.7

Sum - 82.3 129.6
SBC 77.3 116.9
SSA 82.3 123.6
alk -5.0  -6.7
ToC 0.5
sio2 1.3

ConcentrationsUnits:

SOG1

In Cut
H20 1081 1095
H+ 5.9 1.6
Na 47.5 45.0
K 5.3 1.4
Ca 9.6 14.0
Mg g.1  11.1
Al 0.0 0.1
NHG 5.3 2.0
NO3 5.1 0.8
cl 56.4 55.7
S04 14.6  19.0
HCO3 0.0 3.7

Sum + 82.7 73.1%

Sum - 76,1 79.2
SBC 7.5 71.4
SSA 76.1  75.5
alk 4.6 -4.1
T0C 0.0 0.3
sio2 0.0 0.8

out
corr.
1095

1.7
49.2
1.5
15.3
12.1
0.1
0.0
0.9
61.0
20.8
4.0

80.1
86.7

78.2
82.7
-4.5
0.3
0.9

Winter 1990
01.11.89

5062
In Out
meas.
748 696
49.8 7.6
35.2 45.5
4.0 2.1
7.2 18.3
6.7 12.5
0.0 4.7
4.6 0.0
4.3 3.6
41.8 54.7
56.5 35.6
0.0 1.0
107.5 90.7
102.6 94.9
53.1 78.4
102.6 93.9
-49.5 -15.5
0.7
1.0

Out
corr.
694

5.8
34.8
1.6
14.0
9.6
3.6
0.0
2.8
4£1.8
27.2
0.8

69.3
72.5

59.9
71.8
-11.8
0.5
0.8

ueg/l, mg C/L, mg Sic2/1

in

748

66.6
47.1
5.3
9.6
9.0
0.0
6.1
5.7
55.9
75.5
0.0

143.7
137.2

71.0
137.2
-66.2

0.0
0.0

S0G2
out

694

8.4
50.1
2.3
20.2
13.8
5.
0.
4.
60.
39.
1.

- N OO ON

99.9
104.

L% 4]

86.
103.
-17.

- W

Units: meg/m2/yr

17.06.90

SOG3
in Qut
meas.
1081 1095
6.4 3.7
51.4 62.9
5.7 1.8
10.4 17.3
9.8 15.4
0 1.8
5.7 0.0
5.5 2.1
61 77.0
15.8 256.8
4] 8.0
89.4 102.9
82.3 113.9
77.3  97.4
82.3 111.8
-5.0 -i4.4
0.6
1.0

SOG3
in Out
1081 1095
5.9 2.7
47.5 45.5
5.3 1.3
9.6 12.5
9.7 141
0.0 1.3
5.3 0.0
5.1 1.5
56.4 55.7
146.6 19.4
0.0 5.8
82.7 74.4
76.1  82.4
71.5  70.5
76.1 80.9
-4.6 -10.4
0.0 0.4
0.0 0.7

Out

corr.
1095

2.9
49.8
1.4
13.7
12.2
1.4
0.0
1.7
61.0
21.2
6.3

81.5
90.2

7.2
88.6
-11.4
0.5
0.8

105.
100.

51.
-4
N

100
-49

7

69.
47.

37.
55.
46.

146.
139.

O O 0O 0 W
O N0 = WO O 0O e

19

SOG4
out
meas.

662

6.7
28.7
1.4
13.7
7.5
2.9
0.0
2.8
32.9
20.7
0.6

58.9
57.0

51.3
56.4
-5.1
0.9
0.9

SOG4
out

662

-
W
i AT S I~ R V. B - B A T« N - BN |

108.4
1046.9

out
corr.
662

5.7
35.0
1.7
16.7
9.1
3.5
0.0
3.4
40.1
25.2
0.7

71.8
69.5

62.5
68.7
-6.2
1.1
1.1
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Sogndal fluxes. Summer 1990 Units: meq/m2
27-Mar 91 18.06.90 03.11.90
S0G1 S0G2 SOG3 $0G4

In Out In out In out in out
H20 301 354 376 303 345 354 368 321
H+ 6.1 0.9  61.1 1.7 6.6 0.5 62.1 8.9
Na 5.8 13.0 8.0 10.6 7.6 11.9 7.9 12.4
K 1.6 0.5 1.7 0.4 0.9 0.4 1.7 0.7
Ca 1.4 4.4 2.2 9.5 1.1 4.2 2.2 15.1
Mg 1.6 2.7 2.0 3.7 1.8 2.8 2.0 5.9
Al G.0 0.0 0.0 1.7 0.0 0.2 0.0 1.0
NHG 4.0 0.0 4.0 0.0 2.3 0.0 4.0 0.0
NO3 4.0 0.1 4.0 0.5 3.2 0.1 32.0 16.0
cl 6.6 10.86 8.4 9.2 9.5 9.6 8.3  11.1
S04 8.8 7.7 66.3 16.6 7.3 7.1 38.2 16.0
HCO3 0.0 0.8 0.0 0.3 0.0 5.1 0.0 1.5

Sum + 20.5 21.8 79.0 27.6 20.1 20.0 79.9 44.0

Sum - 9.6 19.2 78.7 26.6 20.0 21.9 78.5 44.6
SBC 10.6 20.6 13.9 24.2 11.2 19.3 13.8 34.1
SSA 9.4 18.4 78.7 26.3 20.0 16.8 78.5 43.1
alk -9.0 2.2 -6.8 -2.1 -8.8 2.5 -64.7 -9.0
T0C 0.2 0.3 0.2 1.2
$i02 0.3 0.6 0.4 0.4

ConcentrationsUnits: ueg/l, mg C/l, mg Sio2/1

$061 $062 S0G3 SOG4

In Gut in Out In Qut in Dut
H20 301 354 376 303 345 354 368 321
H+ 20.3 2.5 162.5 5.6 19.1 1.4 168.8 27.7
Na 19.3  36.7 21.3 35.0 21.4 33.6 21.5 38.6
K 5.3 1.4 4.5 1.3 2.6 1.1 4.6 2.2
Ca 4,7 12.4 5.9 31.4 3.2 11.9 6.0 47.0
Mg 5.3 7.6 5.3 12.2 5.2 7.9 5.4 18.%
Al 0.0 ©8.0 0.0 546 0.0 0.6 0.0 3.1
NH4 13.3 0.0 10.6 0.0 6.7 0.0 10.9 0.0
NO3 13.3 0.3 10.6 1.7 9.3 0.3 87.0 49.8
cl 21.9 29.9 22.3 30.4 27.5 27.1 22.6 34.6
S04 29.2 21.8 176.3 54.8 21.2 20.1 103.8 49.8
HCO3 0.0 2.3 0.0 1.0 0.0 14.4 0.0 4.7

Sum + 68.1 60.7 210.1 91.1 58.3 56,5 217.1 137.1

Sum - 64.5 54,2 209.3 87.8 58.0 61.9 213.3 138.9
$BC 34.6 58.2 37.0 79.9 32.5 54.5 37.5 106.2
SSA 64.5 52.0 209.3 86.8 58.0 47.5 213.3 134.3
alk -29.9 6.2 -172.3 -6.9 -25.5 7.1 -175.8 -28.0
TOC 0.0 0.6 0.0 1.0 0.0 0.6 0.0 3.7

sio2 6.0 0.8 0.0 2.0 0.0 1.1 0.0 1.2
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APPENDIX 6



Discharge mm/day

1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1126
1127
1128
1129
1130
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
101
102
103
104
105
106
107
108
109
110
1M1
112
113
114
15
116
17
118
119
120
121
122
123
126

Appendix 6. Risdalsheia. Discharge

EGIL
0.1
0.2
0.1
0.1
0.2
0.1
0.1
0.2
0.1
0.1
0.2
0.1
0.1
0.2
0.1
0.1
0.2
0.1
0.1
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
6.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.7
6.5
0.5
0.5
0.5
0.5
0.5

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.4
0.4
0.4

Ki
0.7
0.7
0.8
0.7
0.7
0.7
0.8
0.7
0.7
0.7
0.8

0.7

0.2

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
6.2
0.2
0.5
0.6
0.5
0.6
0.5
0.6
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

ROLF
0.4
0.4
0.4
0.4
0.4
0.5
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9

W W W W

1.9
11.9
11.9
11.9

4.6

4.6
12.9
14.7
14.7
16.7
14.7
14.7
16.7
146.7

2.4

2.4

2.4

163
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Discharge mm/day

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1988

1988

1988

1988
1988
1988

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

125
126
127
128
129
130
131
201
202
203
204
205
206
207
208
209
210
211
212
213
214
218
216
217
218
219
220
221
222
223
224
223
226
227
228
229
3019
302
303
304
305
306
367
308
309
310
31
312
313
314
315
316
317
318
319
320
321
322
323
326
325
326

EGIL

G.4
0.4
0.4
0.4
3.1
3.1
3.1
3.1
3.1
3.1
3.1
2.4
2.4
2.4
2.4
2.4
2.4
2.4
0.9
0.9
0.9
G6.9
0.9
0.9
0.9
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.5

[ I v T o T o B o o= B e S o S o I~ =

<O
.
PEPEY

0.1
0.1
0.1
0.1
0.1
9.1
0.1
0.1
0.1
8.9
8.9

KI¥

€ b ah e mb b o b d wh b e o
Y T VIR I IV I VI R R

N . .

N

o
N
ey

0.1
0.1
0.1
0.1
0.1
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7

7.9
0.8
0.8
0.8
0.8
0.8
0.8
0.8
6.8
1.2
1.2
1.2
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.5
0.5

ROLF

2.4
2.4
2.4
2.4
9.7
9.7
9.7
9.7
9.7
9.7
9.7
12.6
12.6
12.6
12.6
12.6
12.6
12.6
3.9
3.9
3.9
3.9
3.9

0.7
0.7
0.7
0.7
6.7
0.7
0.7
0.7
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.6
0.4
0.4
0.4
0.4
9.2
9.2



Discharge mm/day

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1088
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1588
1988

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

327
328
329
330
331
401
402
403
4064
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
426
425
426
427
428
429
430
501
502
503
504
505
506
507
508
509
510
511
Sum

512
513
514
515
516
517
518
519
520
521
522
523
524
525

EGIL

8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
7.3
7.3
7.3
7.3
7.3
7.3
8.7
8.7
8.7
8.7
8.8
1.6
1.7
1.7
3.7
3.7
3.8
3.8

2.3
2.3
2.3
2.3
2.4
2.4
0.6
0.6
0.6
0.6
0.6
0.6
0.6
331.3

N OO OO0 000 OonoOo

-
»

KI¥

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
4.6

4.6
4.6
6.6
4.6
4.6
4.6
4.6
5.7
5.7
5.7
5.8
5.8
3.7
3.7
3.8
2.5
2.5
2.5
2.5
2.5
2.6
2.6
2.6
2.6
2.6
2.7
2.7
2.4
2.4
2.4
2.4
2.5
1.1
1.2
208.4

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2

105

ROLF

9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2

9.2
5.5
5.5
5.5
5.5
5.5
5.5
22.4
22.4
22.4
22.4
22.4
16.5
16.5
16.5
5.5

Wty O oW

912.

[ o B T o T o T s o B o Y e o o B = I



106

Discharge mm/day

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

526
527
528
529
530
5314
601
602
603

605

607

610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
528
629
630
701
702
703
704
705
706
707
708
709
710
711
712
713
716
715
716
77
718
719
720
721
722
723
726
725
726

EGIL

N @ ¢ e
it TR A A T AN N S S I A

s

[ S QO S S G D S Sy
s

®

M
~ o~

2.7

n
H
-~

2.7

N
© N~

Lo TR o T s SO e T o R o Y o Y s O oo Y o O o O e IR s R s S o S o N o Y ve

NN NN
vwowevo

7.9
7.9
1"
11.1
11
11.1
1
11.1
1"
6.3
6.3
6.3
6.4
6.3
6.3
6.3
6.4
11.3
11.3
11.3
11.3

KiM

0.1
0.1
0.1
0.1
Q.1
0.1
0.2

6.7
6.7
6.8
6.8
6.8
6.8

Eore S o T e T e S s T o O o S o Y e Y I s T < Y o I e B e B R & S < I & = |

NN
]
oo O O

2.7
2.7
2.7
2.7

Ut U U U WA

A%

3.6
3.6
3.7
3.6
3.7
3.7
3.7
6.5
6.5
6.5
6.5

ROLF

0.4
0.4
0.5
0.5
0.4
6.5

OO OO O 00000000000

o

14.8
14.9
14.8
14.9
14.8
14.9
14.9
7.9
7.8
7.9
7.8
7.9
7.8
7.9

OO 0 W00 0

1.6
4.4
4.4
16.4



Discharge mm/day

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1985
1988
1988
1988
1988
1988
1988

727
728
729
730
1
801
802
803

805

807
808
809
810
811
812
813
814
815
81é
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
901
902
903
904
905
906
907
908
909
910
9114
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926

EGIL

11.3
11.3
11.3
8.6
8.6
8.6
8.6
8.6
8.6
0.3
0.3
0.3
0.3
0.3
0.3
0.4
6.6
6.7
6.6
6.7
6.6
6.7
6.6
16.3
16.3
16.3
16.3
16.2
16.2
16.2
16.2
7.3
7.3
7.4
7.4
7.4
7.4
7.4
8.4
8.4
8.4
8.4
8.4
8.3
8.3
0.1
0.1
0.1
0.1
0.2
0.2

OO0 0o oo

6.5
6.5
6.5
6.5

KIM

6.5
6.6
6.6
7.1
7.1
7.1
7.2
7.2

5.4
5.4
5.4
5.4
7.9
7.9
7.9
7.9
7.9
7.9

N
o o

DO 000000000

PN
M
N N

4.2

~
N
Ww

ROLF

14.4
16.4
14.5
4.8
4.8
4.8

5.5
5.5
5.5

w1
o oW

e 2 s T oo T o S o Y o TR o SO o Y e SO e T o QY oo S o S e B o B
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Discharge mm/day

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

927

928

929

930
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
119
1120
1121
1122
1123
1124
1125

Sum

EGIL

6.5
6.5
6.6
6.1

6.1

3.8
3.8
3.8
3.9
3.8
0.5
0.5
0.6
0.6
0.6
0.6
0.6
0.1
0.1
0.1
0.1
6.2
0.2
0.2
903.9

KIH

4.3
4.3
4.3
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
12.5
12.6
i2.6
12.6
12.6
12.6
5.2
5.2
5.2
5.2
5.2
5.2
5.2
4.2
4.2
4.2
4.2
4.3
4.3
4.3
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
2.3
2.3
2.3
2.3
2.3
2.4
2.4
0.9
0.9
0.9
0.8
0.9
0.9
0.9
0.1
0.1
0.1
0.1
0.1

695.3

ROLF

[« = =]

5.2
5.3
5.3
5.3
5.3
5.3
5.3
12.5
12.5
i2.5
12.6
12.6
12.6
2.6
2.6
2.6
2.6
2.6
2.6
2.7
2.3
2.3
2.3
2.4

s e
E S )

'

.

.

PN PSP od cl b wd B od ol el
. 'R
- md o B P PG P eed wd b b

.

NS
P
- B

2.1
0.5
0.5
0.5
0.5
0.5
G.6
0.6
8.2
0.2
0.2
0.3
0.3
0.3
0.3
822
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Risdalsheia 30-Mar 91
Discharge mm/day 1988-89

EGIL KIM ROLF
1988 1126 0 0 0
1988 1127 0 0 0
1988 1128 0 0 0
1988 1129 0 0 0
1988 1130 G 0 [
1988 1201 0 o 0
1988 1202 0.1 0 0
1988 1203 0.1 ¢ 0
1988 1204 0.1 0 0
1988 1203 0.1 0 0
1988 1206 0.2 0 0
1988 1207 0.2 0 0
1988 1208 0.2 0 0
1988 1209 0.9 0.4 2.6
1988 1210 0.9 0.4 2.6
1988 1211 0.9 0.4 2.6
1988 1212 0.9 0.4 2.6
1988 1213 0.8 0.4 2.6
1988 1214 0.8 0.4 2.7
1988 1215 0.8 0.4 2.7
1988 1216 0.8 0.2 1.1
1988 1217 0.1 0.2 1.1
1988 1218 0.1 0.2 1.1
1988 1219 0.1 0.2 1.1
1988 1220 0.1 0.2 1.2
1988 1221 0.1 0.2 1.2
1988 1222 0.1 0.2 1.2
1988 1223 G.1 6.2 1.2
1988 1224 0.1 0.2 8.5
1988 1225 0.1 0.2 8.5
1988 1226 0 0.2 8.5
1988 1227 0 0.2 8.6
1988 1228 0 0.2 8.6
1988 1229 0 0.2 8.6
1988 1230 0 0.1 0.5
1988 1231 0 0.1 0.5
1989 101 0 0.1 0.7
1989 102 ¢ 0.2 0.7
1989 103 0 0.2 0.7
1989 104 0 0.2 0.7
1989 105 0 0.2 0.7
1989 106 0 0 1.5
1989 107 g 0 1.5
1989 108 0 0 1.6
1989 109 0 0 1.5
1989 110 0 0.1 1.5
1989 1 0 0.1 1.5
1989 112 0 0.1 1.5
1989 113 0 0.1 1.5
1989 114 0 0.1 1.3
1989 115 0 0.1 1.3
1989 116 9 0.1 1.2
1989 117 0 0.1 1.2
1989 118 0 0 1.2
1989 119 0 0 1.2
1989 120 0 0 1.2
1989 121 0.1 0 0.5
1989 122 0.1 0 0.5



[
oot
e ]

Discharge mm/day

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
193¢
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

123
124
125
126
127
128
129
130
131
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
32¢
323
324
325

EGIL

0.1
0.1

o oo
o e e
P b wh

L= S o T e T o S o B e R e B s R o B o S o Y oo R - I = I s i o i = R = |

0.1

0.1
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.1
0.2
0.2
0.2
5.1
5.1
7.6
7.6
7.6
7.6
7.7
7.7
7.7
2.7
2.7
2.7
2.7
2.8
3.1
3.1
3.1
3.1

KIM

N

QDO OO
P
OO0 000 0D e e e O

@

o
Py

0.1
0.1
0.1
0.1
G.1
6.1
0.1
0.1
0.2
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.1
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.6
0.6
6.6
0.6
0.6
C.7
0.7
6.3
6.3
6.3
6.3
6.3
6.3
6.4
2.4
2.4
2.4
2.4
2.3
2.8
2.8
2.8
2.8

ROLF

0.5
0.5
0.5
0.5

4.2
4.2
4.2
4.2

N
® 0

0 000000 MM

5.9
5.9
5.9
5.8
3.5
3.5
3.5
3.5



pDischarge mm/day

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

326
327
328
329
330
331
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
617
418
419
420
421
422
423
424
425
426
427
428
429
430
501
502
503
504
505
506
507
508
509
510

511
512
513
514
515
516
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0.8
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4.5
4.5
4.5
4.5
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KIM

2.9
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3.5
3.4
3.4
3.4
3.4
0.3
0.3
0.3
0.2
0.2
0.2
0.2
14.5
14.5
14.5
14.5
14.6
14.6
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0.5
0.5
0.5
0.5
0.5
0.5
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0.5
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Discharge mm/day

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
198%
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

525
526
527
528
529
530
531
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
701
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703
704
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707
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71
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719
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Discharge mm/day

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

1989-

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

726
727
728
729
730
31
801
802
803

805

807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
826
825
826
827
828
829
830
831
901
902
903
906
905

907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925

EGIL

7.7

0.3
0.3
0.4
0.4
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oo OO0 oo 00000 On N

[T w i w ]
« a e
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0.4
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0.1
0.1
0.1
0.1
0.1
0.4
0.4

2.3
2.3
2.4
2.4
2.4
2.4
2.4
2.4
0.1
0.1
0.1
0.1

ROLF

M L L 00D OO ODOOOODDO0 OO

N A
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~
.
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N
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(=]
N

OO 0000000 O 0CC - = - e ok DO OO0
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0.6
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Discharge mm/day

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

926
927
928
929
930
1001
1002
1003
1004
1003
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1101
1102
1103
1104
1105
1106
1107
tice
1109
1110
1M1
1112
1113
1114
1115
1116
117
1118
1119
1120
1121
1122
1123
1124

EGIL

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.5
0.5
0.5
7.6
7.6
7.6
7.6
7.7
7.7
7.7
0.9

8.2
8.2
8.2
8.3
8.2
8.3

8.2

8.2
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1

KIW

Lo B o I ve B = R o TR o B i e L O B & ]

[AVIN A H I AV L I A E I N
RN A N N
P P P e b e b

Py
«
ey

4.4
23.3
23.3
23.3
23.3
23.4
23.4
11.8
11.8
11.8
11.8
11.8
11.8
1.8

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

ROLF

0.7
0.7
0.7
0.7

«©
h
<

I TR S S B o B e R o S o S o ]

(=]
¥
wf w2

0.7
0.7
0.7
0.8
0.8
0.8
7.4
7.4
7.4
7.4
7.4
7.4
7.4
5.4
5.4
5.4
5.4
5.6
5.6
5.4
5.4
25
25
25
25.1
25.1
25.1
10.6
10.6
10.6
10.6
10.6
10.6
10.7
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.1

sum winter

88-11-25 89-05-10 414.7 528.8

sum summer
89-05-11 89-11-24  390.2 410.1

sum year
88-11-25 89-11-264 1004.9 938.9

520.7

405.3

926.0
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Risdalsheia 30-Mar 91
Discharge mn/day 1989-90

EGIL KIM ROLF
1989 1125 0.1 0.1 0.1
1989 1126 0.1 0.1 0.1
1989 1127 0.1 0.1 0.1
1989 1128 0.1 0.1 0.1
1989 1129 0.1 0.1 0.1
1989 1130 0.1 0.1 0.1
1989 1201 0.1 0.1 0.1
1989 1202 0.1 0.1 0.1
1989 1203 0.1 0.1 0.1
1989 1204 0.1 0.1 0.1
1989 1205 0.1 0.1 0.1
1989 1206 0.1 0.1 0.1
1989 12067 0.1 0.1 0.1
1989 1208 0.1 0.1 0.1
1989 1209 0.1 0.1 0.1
1989 1210 0.1 0.1 0.1
1989 1211 0.1 0.1 0.1
1989 1212 0.1 0.1 0.1
1989 1213 0.1 0.1 0.1
1989 1214 0.2 0.1 0.1
1989 1215 0.2 0.1 0.1
1989 1216 0.2 0.1 0.1
1989 1247 0.2 0.1 0.1
1989 1218 8.2 0.1 0.1
1989 1219 6.2 0.1 8.3
1989 1220 0.2 0.1 8.3
1989 1221 0.2 0.1 8.3
1989 1222 G.2 0.% 8.3
1989 1223 0.2 0.1 8.3
1989 1224 0.2 0.1 8.3
1989 1225 0.2 0.1 8.3
1989 1226 0.2 0.2 8.3
1989 1227 0.2 0.2 8.3
1989 1228 0.2 0.2 8.4
1989 1229 8.2 0.2 8.4
1989 1230 0.1 0.1 0
1989 1231 0.1 0.1 0
1990 101 0.1 0.1 0
1990 102 0.1 0.1 0
1990 103 0.1 0.1 0
1990 104 0.1 0.1 0
1990 105 0.1 0.1 2.5
1990 106 0.1 0.1 2.5
1990 107 0.1 8.1 2.5
1990 108 0.1 0.1 2.5
1990 109 0.1 0.1 2.5
1990 110 0.1 0.1 2.5
1990 11 0.1 0.1 2.5
1990 112 0.1 0 4.4
1990 113 6.1 0 4.4
1990 114 0.1 0 h.b
1990 115 0.1 0 4.4
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Discharge mn/day

116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
30%
302
303
304
305
306
307
308
309
310
311
312

EGIL
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0.1
9.1
0.3
0.3
0.3
0.3
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0.3
0.3
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0.9
0.9
0.9
0.9
0.9
0.9
0.9
1.8
1.8
1.8
1.8

ROLF

L.4
4.4
4.4
18.3
18.3
18.3
i8.3
18.3
18.3
18.3
18.3
18.3
18.3
8.3
18.3
18.3
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8.9
8.9
8.9
8.9
8.9
8.9
8.9
5.5
5.5
5.5
5.5
5.5
5.5
11
11

a
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7.5
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pischarge mm/day

313
314
315
316
317
318
319
320
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323
326
325
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401
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403

404

405
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407
408
409
410
411
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413
414
415
416
417
418
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421
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423
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1.9
1.9
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15.6
15.6
5.6
5.6
5.6
5.6
5.6
5.6
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Discharge mm/day EGIL KIM ROLF
1990 508 0 0 0
1990 509 i} 0 0
1990 510 0 0 1}
1990 511 0 0 0
1990 512 0 "0 0
1990 513 0 0 0
1990 514 0 0 0
1990 515 0 0 0
1990 516 g 0 0
1990 517 o ¢ 4]
1990 518 [ 0 0
1990 519 4] ] 0
1990 520 0 0 0
1990 521 [ 0 0
1990 522 g 0 0
1990 523 0 0 4]
1990 524 0.6 0.2 0
1990 525 0.6 0.2 0
1990 526 0.6 0.2 0
1990 527 0.6 0.2 0
1990 528 0.6 0.2 0
1990 529 0.6 0.2 0
1990 530 0.6 0.2 0
1990 531 0.6 0.2 0

sum 621.2 606.0 709.8
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Appendix 7. Risdalsheia. Precipitation

Precipitation chemistry 1987-88. Units: ueg/L.

EGIL

d ON

d OFF

MM

871126 B8B0524 335.7

880525
880602
880701
880708
880714
880722
880729
880811
880818
880826
880902
880909
880922
881001
881007
881013
881020
881104
881111

Precipitation chemistry

KIM
d ON

871126

880602
880701
880707
880714
880722
880729
880811
880818
880826
880902
880909
880916
880922
881001
881007
881013
881020
881027
881104
881111

880601

880630
880706
880713
880721

880728
880810
880817
880825
830901
880908
880921
880930
881006
881012
881019
881103
831110
881118

d OFF

880601

880630
880706
880713
880721
880728
880810
880817
880825
880901
880908
880815
880921
880930
881006
881012
881019
881026
881103
881110
881118

28.9
23.7
95.4
72.8
51.9
85.6
50.0
60.6
133.6
79.3
50.9
37.7
59.0
59.3
57.1
22.3
31.8
26.3
4.1

HEDB

227.0

34.6
63.7
42.6
32.7
61.3
42.6
41.2
105.4
45.0
48.7
1.9
3.6
38.2
79.7
71.3
27.6
32.1
6.8
20.2
2.3

PH

4.07

4.69
4,13
4.11%
4.39
4£.35
4.35
5.10
4.36
4.18
4.25
4.12
4.88
4.08
4.15
4.58
4£.23
&.27
4.03
3.75

1987-88. Units:

PH

5.20

54
.15
.32
.43
.53
.29
.25
14
.10
.28
.14
.33
T6
.10
.04
.10
.04
5.08
5.06
5.16

mmmmhmmmmmmmmmmmm
N

NA

123.0

7.4
10.0
17.0
20.4

7.4
46.5

67.9

13.5
16.1

18.7
52.2
10.0
42.2
68.7
82.7

7.4

29.1

58.3

93.1
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27
27
27

22.
12.
57.
58.
45.
23.
21.
57.
93.
82.
57.
47.
45.
62.
93.
209.
144,

NA
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v « & s & 8 & .
OO OO W WOV OD U O 00
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5.3
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4.9
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13.7
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10.7
15.6
24.7

MG

SWmom o Py
© O D wa PN e (0 e OO e 0O 000N

44.4
29.6

MHGN

53.0

18.6
0.7
53.6
5.0
5.0
26.4
2.9
8.6
46.4
41.4
18.6
4.3
75.0
57.1
7.9
5.7
27.9
150.7
55.0

NHAN

-
o

GOOOCDO-—‘OODDDO-—‘—"-—‘-‘—‘OJ\
el e U R S e T
NN NN e B NN N NN N R R e W

NO3N

37.9
28.6
45.7
20.0
8.6
37.1
0.7
16.4
55.0
36.4
35.7
0.7
7.1
74.3
6.4
25.7
35.7
107.9
147.1

NO3K

-
°
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O ONOD OO0 00000 WOo
e e . P )

BN FENNGENNLNNNNNNYNYNNe N

IR [73)
[ T o T & SO o B e O V)

CL
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4.5
12.1
17.5
20.3

6.8
45.7
71.6
15.5
22.0
22.0
64.3

7.6
48.8
79.0
88.8

8.2
31.6
72.8

119.3

CL

136.0

27.9
27.6
26.
22.
12.
60.
64
49.
28.
24
59.
105.
101.
63.
29.
45.
52.
31.
243,
159.

VO N O WMEO VRO ON W

SULF

107.0

94.
51.
89.
31.
36.
41.
13.
31.
56.
63.
49.
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SREU
Vi NN 00 OO R~ WO - N ON

45.
46.
119.
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.

o
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Precipitation chemistry

ROLF

d ON
871203
871230
880101
880107
880114
880121
880128
880414
880428
880511

880525
880602
880701
880707
880714
880722
880729
880811
880818
880826
880902
880909
880922
881001
881007
881013
881020
881104
881111
881125

d OFF
871229
871231
880106
880113
880120
880127
880413
880427
880510
880524

880601
880630
880706
880713
880721
880728
880810
880817
880825
880901
880908
880921
880930
881006
881012
881019
881103
881110
881124
881202

MM
55.2
113.1
92.5
55.8
158.9
92.0
169.9
86.7
80.1
8.4

28.7
26.8
113.7
60.8
79.0
110.5
32.2
58.4
133.8
85.4
4$2.0
3.5
54.8
47.5
83.4
14.3
24.8
18.8
3.5
20.1

1987-88, Units: ueg/l.

PH
4,16
4.466
4,46
4.21
4.11%
4.12
4.18
4.26
3.81
4.30

4.69
4.13
4. 11
4.39
4.35
4.35
5.10
4.36
4.18
4.25
4.12
4.88
4.08
4.15
4.58
4£.23
4.27
4.03
3.75
4.49

HA
41.3
62.6
62.6
94.8
34.8
35.2
52.2

7.0
16.5
28.7

7.6
10.0
17.0
20.4

7.4
46.5
67.9
13.5
16.1
18.7
52.2
10.0
42.2
68.7
82.7

7.4
29.1
58.3
93.1
1.3

3.3
2.3
2.3
4.6
3.3
2.0
1.8
1.5
2.3
3.6

b B

C2 W Ve W W WO VW

- D e s N O
STy

6.9
3.6
3.1
4.4
2.8
2.0
0.3

CA
15.5
5.0
5.0
11.0
11.0
3.0
3.5
4.0
14.5
33.9

31.9
4.5
8.5
2.5
2.0
5.0
4.0
4.5
5.5
7.0
7.5

11.0

12.0

27.9
5.0
4.0
8.5

10.5

10.5
5.0

15.

W N DN D DU LD 0D 0D WO

NH4N
23.6
13.6
13.6
55.7
88.6
16.4
20.7
41.4
135.0
89.3

18.6
0.7
53.6
5.0
5.0
26.4
2.9
8.6
46.4
4.4
18.6
4.3
75.0
57.1
7.9
5.7
27.9
150.7
55.0
5.7

NO3N

43.
19.
19.
61.
68.
35.
28.
36.
103.
99.

37.
28.
45,
20.
8.
37.
0.
16.
55.
36.
35.
G.
77.
74.
6.
25.
35.
107.
147.
9.

6
3
3
4
é
7
[
4

NN W e N WO R N e D O 0

9
1
3

cL
44,6
68.5
68.5
114.8
40.3
38.4
60.1
3.4
12.4
28.5

4.5
12.1
17.5
20.3

6.8
45.7
71.6
15.5
22.0
22.0
64.3

7.6
48.8
79.0
88.8

8.2
31.6
72.8

119.3
1.0

SULF
67.4
36.8
36.8
76.8
107.3
49.9
44.3
45.6
147.9
162.2

94.2
51.0
89.9
31.8
36.2
41.2
13.1
31.8
56.2
63.6
49.3
23.7
84.2
84.2
30.6
45.6
46.8
119.2
95.5
13.7
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Precipitation chemistry 1988-89

EGIL

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

d ON

307
309
316
330
406
413
420
420
51
518
602
608
622
706
713
720
728
804
810
818
825
907
913
921
1005
1012
1019
1026
1102
1108

d OF

309
316
330
406
413
420
427
511
518
602
608
615
629
713
720
728
804
810
818
825
901
913
921
929
1012
1019
1026
1102
1108
1116

MM

12.8
40.1
42.4
9.3
9.7
50.0
302.4
50.1
32.7
3.1
12.4
1.7
26.7
3.9
1.7
3.3
18.2
5.0
70.2
5.6
16.2
7.5
37.5
8.1
56.3
9.9
51.0
28.5
1.0
52.8

PH

4£.18
4.16
4.27
4.14
4.80
4.46
4.06
4.09
&.71
5.58
4.28
5.06
4.14
5.23
5.35
3.78
4.30
4.23
5.29
5.35
4.27
4.85
4£.17
4.09
4.55
4.48
4.19
4.16
6.29
4.33

Units: ueg/l

NA K
43.9 1.0
79.2 1.5
87.9 6.7
27.0 1.0
15.2 2.6
16.5 6.5
91.0 2.0
19.6 2.0
47.0 38.1
21.3 53.8
7.0 2.3
32.2 4.6
31.8 1.5
72.6 18.4
30.5 6.4
29.1 9.2
47.9 5.9
4.8 2.6
25.7 1.5
37.0 2.3
6.5 1.5
13.5 0.5
20.9 1.5
43.5 1.0
8.3 1.3
13.5 2.8
31.3 2.3
49.2 2.0
53.1 1.8
91.8 2.3

CA

7.5
6.0
31.9
13.0

114.8

9.5
4.0
11.0
23.5
38.9
11.5
6.0
10.0
1.5
9.0
45.9
10.5
3.5
4.0
7.5
4.5
3.0
13.0
16.5
1.0
8.0
10.5
9.5
5.0
4.0

30-Mar 91
MG NHGN
11.5  46.4
18.9  17.1
32.9 1.4
9.1 117.8
19.8 30.2
6.6 10.6
21.0 0.0
7.4 75.9
21.4 0.4
23.9 0.4
5.8 10.1
10.7 65.2
9.9 23.5
20.6 234.7
10.7 52.9
18.1  64.1
4.0 22.8
0.8 13.1
6.6 29.5
9.9 27.9
2.5 24.3
3.3 8.4
6.6 46.1
12.3  25.6
2.5 2.1
7.4 3.4
9.9 58.7
14.8 56.9
14.8 43.6
9.9 20.0

NO3N

48.6
39.3
37.1
96.4
57.1
22.1
15.0
81.4

1.4

7.1
27.1

1.4
47.9

3.6

4.3
17.9
18.6
29.3
34.3

1.4
44.3

1.4
53.6
65.7
15.0
29.3
85.7
63.6
67.9
40.0

CL

52.7
93.3
79.2
35.0
16.4
18.9
106.0
28.8
55.6
28.2
9.3
36.9
40.9
56.1
24.0
14.7
43.4
8.7
32.7
37.8
1.6
16.4
24.5
37.8
11.3
22.0
446.0
60.6
67.4
120.1

SULF

68.0
52.4
98.0
107.3
116.7
24.3
84.0
99.8
117.3
51.8
49.3
36.8
81.1
50.5
33.7
217.8
68.6
58.0
43.1
21.2
54.9
16.2
83.6
97.3
18.1
27.5
59.3
83.0
41.8
38.7



Precipitation chemistry 1989-90

KIM-N

1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

d ON

202
209
215
223
301
308
315
321
328
4064
411
418
426
503
509
516
523
516
523
530
607
614
621
628
705
71
725
1103
1109
1116

d OFF

209
215
223
301
308
315
321
328
404
411
418
426
503
509
516
523
530
523
530
607
614
621
628
705
711
725
802
1109
1116
1124

MM

31.8
87.6
164.0
83.1
44.3
59.9
40.8
7.0
10.5
8.6
7.0
4.5
9.9
42.0
3.5
2.9
9.6
9.6
4.5
38.9
6.7
36.3
73.2
91.7
59.2
8.0
1.9
128.1
68.0
2.9

PH

4.4
4.6
4.4
4.3
4.3
4.3
4.5
4.8
4.3
3.8
4.3
4.0
4.3
4.1
4.1
4.3
4.3
4.3
4.2
4.0
3.8
4.0
4.3
4.2
&.3
6.6
6.2
5.36
5.50
5.44

Units: ueg/l

NA

191.4
137.9
13.5
73.5
81.8
73.5
79.2
7.8
74.0
87.4
73.1
55.7
2h.4
50.5
0.9
55.7
48.3
10.4
21.3
17.0
28.3
8.7
22.6
27.0
17.4
8.3
38.3
48.7
53.5
66.6

LD B D B O e e DD OO D e DWW
. ° . N o . N o M Pl » “ . o N N . «
& b O 0 W W D0 O Wt O WVt OO WY D0 W W D e

[RC Ry
[o 00 =R + -]

0.3
0.3
0.5
0.5
1.3
3.3

1.02
1.28
3.33

(%]
B

W o WO O
UMW O Wt O Ut W WD

SO
a6 s

£
. N
L%

3.5
5.5
4.0
7.0
19.0
3.0
2.5
3.5
2.0
2.5
26.9
1.50
1.50
2.50

30-Mar 91
MG NH4N
42.8 4.3
35.4  21.4
4.1 0.7
16.5 1.4
16.5 4.3
15.6 2.9
17.3 5.0
15.6 2.1
16.5 0.7
22.2 0.7
17.3 0.7
14.0 2.1
4.9 0.7
1.5 41.4
0.0 0.0
4.0 17.9
9.9 6.4
4.9 7.9
4.9 0.7
4.9 0.7
9.0 112.1
2.5 57.1
5.8 15.0
6.6 32.1
&1 12.%
2.5 3.6
4.0 29.3
12.35  2.14
13.17  2.86
13.17  2.86

NO3 © CL
7.9 201.7
0.7 149.2
0.7 20.6
0.7 95.3
0.7 88.3
0.7 81.2
6.4 87.2
0.7 83.8
0.7 85.5
0.7 120.2
0.7 90.0
0.7 75.6
0.7 31.6
0.7 61.2
0.0 0.0
0.7 66.9
0.7 59.5
7.1 11,0
0.7 23.7

36.4 21.2
17r.1 36.7
47.8  13.8
25.7 28.8
46,3  35.3
0.7 69.7
0.7 10.7
0.7 16.1
1.43 64.86
1.43 68.81
1.43 78.96

SULF

31.9
20.0
1.9
5.6
9.4
9.4
13.1
9.4
10.0
14.6
10.6
10.0
4.4
8.7
0.0
8.1
3.1
41.8
51.8
75.0
193.0
117.4
62.5
63.1
5.6
13.7
61.8
9.15
7.70
11.23

123
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pPrecipitation chemistry 1988-89

ROLF-N

1988
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

d OM

1125
1201
1215
1223
101
102
109
116
123
206
213
220
227
301
309
316
330
406
613
420
427
505
51
518
602
608
622
706
713
720
728
804
810
818
825
907
913
921
1005
1012
1019
1026
1102
1108

d OFF

1201
1215
1223
1231
102
109
116
123
130
213
220
227
301
309
36
330
406
413
420
427
505
511
518
602
608
615
629
713
720
728
804
810
818
825
901
913
921
929
1012
1019
1026
1102
1108
116

MM

20.1
55.7
7.3
9.2
4.1
11.8
9.9
4.1
2.2
6.4
8.9
43.6
76.1
17.8
64 .6
43.6
1.9
93.0
5.7
10.2
0.6
0.3
22.0
2.5
12.1
1.6
19.7
4.1
2.1
3.5
7.3
15.0
62.4
6.1
16.2
8.0
38.9
8.1
66.6
12.4
53.5
51.3
111.8
37.9

pH

4£.49
4.43
4.52
4.43
3.81%
4,23
£.15
3.5%
3.57
4.34
4.02
4£.20
4,22
3.67
4.18
4.16
4.27
4.14
4.80
4.466
4.09
4.09
&.71%
5.58
4.28
5.06
4.14
5.23
5.35
3.78
4.30
4£.23
5.29
5.35
4.27
4.85
4.17
4.09
4.55
4.48
4.19
4.16
4.29
4,33

Units: ueg/l

NA K
11.3 8.3
20.9 1.3
313.2 7.7
43.1 2.3
287.1 9.0
146.2 3.6
153.5 3.6
276.1  11.8
526.4 25.3
110.1 2.8
221.9 5.1
143.6 5.4
59.2 2.6
40.5 2.6
432.9 1.0
79.2 1.5
87.9 6.7
27.0 1.0
i5.2 2.6
16.5 0.5
19.6 2.0
19.6 2.0
47.0  38.1%
21.3 53.8
7.0 2.3
32.2 4.6
%1.8 1.5
72.6 18.4
30.5 6.4
29.1 9.2
47.9 5.9
4.8 2.6
25.7 1.5
37.0 2.3
6.5 1.5
13.5 0.5
20.9 1.5
43.5 1.0
8.3 1.3
13.5 2.8
31.3 2.3
49.2 2.0
53.1 1.8
91.8 2.3

CA

5.0
3.9
20.5
9.5
23.5
7.0
8.5
21.0
43.4
9.0
16.5
14.5
6.0
12.0
7.5
6.0
31.9
13.0
114.8
9.5
11.0
11.0
23.5
38.9
11.5
6.0
10.9
11.5
9.0
45.9
10.5
3.5
4.0
7.5
4.5
3.0
13.0
16.5
1.0
8.0
10.5
9.5
5.0
4.0

30-Har 91
MG NHG
3.3 5.7
4.9 23.6
73.2 10.0
16.7 10.7
5.8 107.9
29.6 37.9
32.1 171
64.2 249.3
161.6 232.9
25.5  19.8
50.2 22.4
32.9 21.8
6.0 211
10.7 127.9
11.5  46.4
8.9  17.1
32.9 1.4
9.1 117.8
19.8  30.2
6.6 10.6
7.6 75.9
7.4 75.9
21.4 0.4
23.9 0.4
5.8 10.1
10.7  65.2
g.9 23.5
20.6 234.7
0.7  52.9
18.1  64.1
4.0 22.8
0.8 13.1
6.6 29.5
9.9 27.9
2.5 24.3
3.3 8.4
6.6 46.1
12.3  25.6
2.5 2.1
7.4 3.4
9.9 58.7
14.8 56.9
14.8  43.6
9.9 20.0

NO3N cL
9.3  11.0
20.7 21.4
13.6 318.7
15.0  50.8
192.1 306.0
46.6 165.0
32.9 173.4
292.9 290.5
317.1 669.8
35.0 115.3
60.0 275.8
$3.6 159.0
43.6  64.6
167.1  56.1
48.6 52.7
39.3 933
37.1 79.2
96.4 35.0
57.1  16.4
22.1  18.9
81.4 28.8
81.4 28.8
1.4 55.6
7.1 28.2
27.1 9.3
1.4 36.9
47.9  40.9
3.6 56.1
4.3 24.0
7.9 16.7
18.6 43.4
29.3 8.7
34.3  32.7
1.4 37.8
44,3 11.6
1.6 16.4
53.6 24.5
5.7 37.8
5.0 11.3
29.3 22.0
85.7 44.0
63.6 60.6
67.9 67.4

40.0 120.1

SULF

13.7
30.0
67.4
31.2
231.7
76.1
69.3
348.2
345.1
64.9
101.7
69.3
62.4
172.2
68.0
52.4
98.0
107.3
116.7
24.3
99.8
99.8
117.3
51.8
49.3
36.8
81.1
50.5
33.7
217.8
68.6
58.0
43.1
21.2
54.9
16.2
83.6
97.3
18.1
27.5
59.3
83.0
48.7
51.2



Precipitation chemistry 1989-90. Units:ueg/l

EGIL-N

1990
1990

1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

1990
1990
1990

d ON d OFF
104 M

1M 118
118 125

202 209
209 215

215 223
223 301

301 308
308 315
315 321

321 328
328 404
404 411

411 418
418 426
426 503
503 509
509 516
516 523
523 530

MM

0.0
0.0
0.0
65.7
16.0
51.9
44.1
9.9
15.9
13.3
10.4
1.0
1.2
34.2
3.5
6.2
291.8
9.9
5.1
6.7

PH

4.40
4.56
4.42
4.33
4.29
4.34
4.48
4.76
4.31
3.77
4.30
4£.06
4.26
4.13
4.06
4.33
4.34
4.34
4.32
.18

HA

215.8
57.9
98.7

108.8

136.6
49.2
65.3

204.0

195.8

130.9

370.2
52.6
77.0
27.4
47.9
32.6

147.0
28.7
10.4
21.3

4.1
1.0
2.3
2.8
3.6
1.8
2.0
2.8
3.6
2.8
6.9
1.8
1.8
1.0
5.4
8.2
3.1
10.0
5.4
1.8

Precipitation chemistry 1989-90. Units: ueg/l

KIM-N

1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

d ON

202
209
215
223
301
308
315
321

328
404
411

418
426
503
509
516
523

d OFF

209
215
223
301
308
315
321
328
404
411
418
426
503
509
516
523
530

MM

42.9
13.8
49.4
40.6
10.0
13.2
12.2
10.8
64.3
103.5
39.1
164.7
19.3
0.0
9.3
2.9
10.1

PH

5.44
5.51
5.47
5.3¢9
5.45
5.53
5.34
5.48
5.17
5.15
5.32
4.97
5.54
5.40

5.60
5.40

NA

191.4
137.9
13.5
73.5
81.8
73.5
79.2
74.8
74.0
87.4
73.1
55.7
24 .4
50.5

0.0
55.7
48.3

5.1
5.9
0.5
1.5
6.8
0.5
0.8
0.5
0.8
1.5
1.0
0.8
0.3
4.3
0.0
4.9
0.3

CA

11.0
3.5
6.0
6.0
8.5
2.5

21.0

10.5

14.5

20.5

20.5

10.0
6.0
4.5

54.4

26.9
6.0

20.0
5.5
4.0

CA

9.5
6.5
0.5
2.5
3.0
3.5
4.0
2.0
2.5
4.5
3.5
3.5
0.5
5.0
0.0
4.5
3.5

30-Mar 91
MG NH4N
49.4 7.1
13.2 8.6
21.4  32.1
26.7 20.0
30.4 30.0
11.5 16.4
1.6 17.9
43.6 3.6
43.6 99.2
31.3 114.2
89.7 37.1
12.3 110.0
19.7 10.0
8.2 100.7
23.9 221.3
16.5 120.7
33.7 0.0
4.0  42.1
4.9 7.9
4.9 0.7
30-Mar 91
MG NH4N
42.8 4.3
35.6  21.4
4.1 0.7
16.5 1.4
16.5 4.3
15.6 2.9
17.3 5.0
15.6 2.1
16.5 0.7
22.2 0.7
i7.3 0.7
16.0 2.1
4.9 0.7
1.5 41.4
0.0 0.0
4.0 17.9
9.9 6.4

NO3N -

22.1
16.4
41.6
33.6
41.4
27.8
25.7
7.1
87.8
133.5
32.1
99.2
1.4
88.5
134.9
66.4
15.0
46.4
7.1
0.7

NO3

7.9
0.7
0.7
0.7
0.7
0.7
6.4
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.0
0.7
0.7

CL

251.4
70.8
102.1
116.2
122.7
68.0
82.4
244.3
216.7
157.4
480.7
59.8
93.9
39.8
40.9
30.2
171.0
31.9
11.0
23.7

CL

201.7
149.2
20.6
95.3
88.3
81.2
87.2
83.8
85.5
120.2
90.
75.
31.
61,
0.
66.
59.

UL O O N OO0 O

SULF

58.1
27.5
48.7
48.1
70.0
45.6
53.7
41.2
101.2
176.1
103.1
128.0
66.2
86.8
262.3
126.8
89.5
138.0
41.8
51.8

SULF

31.9
20.0
1.9
5.6
9.4
9.4
13.1
9.4
10.0
14.4
10.6
10.0
4.6
8.7
0.0
8.1
3.1

125
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Precipitation chemistry 1989-90. Units: weg/l

ROLF-#

1989
1989
1989
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

d ol d OFF
1216 1218
1218 1227
1227 104
104 11
111 118
118 202
202 209
209 215
213 223
223 301
301 308
308 318
315 321
321 328
328 404
404 411
411 418
418 426
426 503
503 509
509 316
516 523

523

530

M

36.3
56.1
3.8
20.7
31.8
251.6
63.1
44,3
59.9
49.8
7.0
10.5
8.6
7.0
4.5
9.9
42.0
3.5
2.9
0.0
9.6
9.6
4.5

pH

£.53
4.23
3.5%9
4.40
4.58
4.42
4.33
4,29
4.34
4.48
4.76
.31
3.77
5.30
4.04
4,26
.13
4.06
4£.353

4.34
4,32
4£.18

HA

118.8
138.3
138.8
215.8
57.9
98.7
108.8
136.6
49.2
£5.3
204.0
195.8
130.9
370.2
52.6
77.0
27.4
47.9
32.6

28.7
10.4
21.3

kS

WS
o (%]
&

Py
)
s “
WO W W D WY D O A

ol

[aC IR v s SR « S ¥

»

[N
P

0.

[y
&
N

1

20.5
20.5
10.0

6.0

4.5
54.4
26.9

20.0
5.5
4.0

30-Har 91

MG
28.0 2
3z2.1 16
33799
49.4 7
i3.2 8
21.4 32
26.7 20
30.4 30
1.5 16

1.6 17
43.6 3
43.6 99
31.3 114,
B9.7 37
12.3 110,
9.7 10
g.2 100.
23.9 221.
16.5 120,
6.0 42.
4.9

4.9

NHG

N « s s s s & s % & s & o m
NI ¥ RN S o i o T L R A AR * AN+ B S N v I e B o S I o I V4

o

NO3N

14.
33.
122.
22,
16.
41,

133.
32.
99.
41,
88.

134,
£6.

46,

Bl M I P e W1 D8 s D8 B O B £ b e O b

BN

CL

143,
128.
139.
251.
70.
102,
116.
122.
68.
82.
244,
216.
157.
480.
59.
93.
39.
40,
30.

RS B v BN e B o LY BEE S SRS SRR VL S e B BRI « T LR I S ¢

31.9
i1.0
23.7

SULF

54.
277.
58.
27.

48

48.
70.
45,
53.
41.
101.
176.
103.
128,
66.
86.
262.
126.

138.
41.
31.

00 W 0 MO e e PR N OO e W e O A s
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APPENDIX 8



EGIL runoff

Year

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

Date

113
21
302
408
414
422
428
504
511
602
610
707
71
722
729
804
826
902
909
929
930
1007
1013
1027
1111

chemistry 1987-88 Units: ueq/l; TOC mgC/L.

pH

4.07
4.12
4.10
4.18
4.36
4.26
4£.36
4.47
4.26
4.00
4.19
4.21

4.31

4.28
4.02
4.1
4.07
4.4
4.15
4.4
4.07
4.07
4.20
4.24
3.98

Appendix 8. Risdalsheia. Runoff chemistry

He

85.1
75.9
79.4
66.1
43.7
55.0
43.7
33.9
55.0
100.0
64.6
61.7
49.0
52.5
95.5
72.4
85.1
72.4
70.8
72.4
85.1
85.1
63.1
57.5
104.7

Ca

18.0
17.5
21.0
18.5
11.5
11.0

8.5

8.0
11.0
31.9
19.5
15.0
10.5
11.5
20.5
1.5
14.0
13.5
13.0
17.5
18.5
21.5
11.0

9.3
29.4

Mg

25.5
26.3
26.3
24.7
15.6
14.0

9.1

9.1
10.7
42.8
24.7
18.1
11.5
12.3
23.9
14.0
17.3
14.8
16.5
20.6
22.2
23.0
13.2
12.3
37.0

Na

117.5
116.1
108.3
90.5
68.7
60.5
44 .4
46.1
50.0
4.4
73.5
49.6
37.8
38.3
73.5
59.6
48.7
36.5
51.3
68.3
68.3
69.2
76.6
63.9
100.1

K

9.0
9.2
6.1
10.8
7.9
6.7
5.4
5.9
7.2
9.2
8.4
5.9
2.8
2.3
2.6
1.5
3.1
3.1
3.3
4.1
b.b
7.7
5.6
4.6
6.7

Al

17.0
20.0
20.3
11.4
10.7
9.9
8.8
8.6
8.2
26.1
14.4
10.5
9.8
8.6
8.5
8.5
10.6
5.8
8.4
18.3
17.1
12.8
6.1
4.3
14.9

NH&

16.8
27.9
13.1
49.3
26.9
17.5
10.1
26.0

5.0
72.9
55.7
23.7
20.4
21.4
14.8

9.7

7.3
11.8
12.6
12.9
20.8
20.4
18.2
27.4
60.7

NO3

43.2
50.7
39.3
48.6
37.1
27.9
23.2
20.4
14.2
106.4
39.6
15.0
3.5
4.5
62.9
8.4
22.1
25.0
20.0
17.9
21.1
32.9
11.3
42.5
107.1

cl

115.6
115.6
126.9
98.7
67.7
53.6
36.7
36.7
47.9
62.0
47.9
28.2
22.6
22.6
81.8
84.6
36.7
28.2
73.3
87.4
81.8
107.2
104.3
53.6
107.2

S04

101.9
112.3
112.3
118.6
74.9
66.6
41.6
41.6
47.8
187.2
133.1
112.3
54.1
54.1
74.9
29.1
83.2
74.9
56.2
95.7
95.7
79.0
47.8
68.6
153.9

SUM +

288.8
292.9
274.6
271.1
185.0
174.4
129.9
137.5
147.0
375.3
260.8
184.4
141.8
146.8
239.2
177.3
186.0
157.9
175.9
214 .1
236.3
239.7
193.7
179.7
353.5

SUM -

260.8
278.7
278.5
265.8
179.7
148.0
101.5

98.6
110.0
355.7
220.7
155.5

80.1

81.1
219.5
122.1
142.0
128.1
149.5
201.0
198.5
219.1
163.5
164.7
368.2

A~

28.0
14.3
-3.9
5.3
5.3
26.4
28.4
38.9
37.0
19.6
40.1
28.9
61.7
65.7
19.7
55.2
44.0
29.8
26.4
13.1
37.8
20.6
30.3
14.9
-14.7

T0C

9.02
7.07
7.42
5.66
6.27
7.74
7.56
9.32
11.30
12.20
12.30
12.00
16.10
17.79
8.36
15.98
11.75
8.93
10.80
12.06
12.11
9.48
7.62
9.08
6.95

1728

c.d.

3.1
2.02
-0.52
0.94
0.84
3.42
3.76
4.7
3.28
1.61
3.26
2.41
3.83
3.69
2.35
3.45
3.75
3.34
2.44
1.09
3.12
2.18
3.97
1.64
-2.12



KIM runoff chemistry 1987-88 Units: ueg/l; TOC mgC/1i.

Year
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

Date
113
211
302
324
408
414
422
428
503
511
602
610
707
714
722
729
804
826
902
909
929
930

1007

1013

1027

111

pH
4.25
4.19
4.17
4.16
4.10
4£.35
4.42
4.50
4.51
4.66
4.82
4.32
4.14
4.27
4.32
4.13
4.22
4.16
4.15
4.27
4.4
4.17
4.16
4.19
4.09
4.01

H+
56.2
64.6
67.6
69.2
79.4
44.7
38.0
31.6
30.9
21.9
15.1
47.9
72.4
53.7
47.9
74.1
60.3
69.2
70.8
53.7
72.4
67.6
69.2
64.6
81.3
97.7

Ca
7.5
10.0
10.0
16.0
13.5
5.5
6.0
4.0
4.0
3.0
7.5
9.0
12.5
9.0
7.5
7.5
7.0
7.0
9.0
8.5
1.5
15.5
9.0
6.0
9.0
15.5

Mg
11.5
19.8
18.9
27.2
25.5

9.1
9.1
5.8
4.9
4.9
8.2
14.8
18.9
12.3
11.5
11.5
1.5
10.7
15.6
9.9
18.1
19.8
11.5
9.1
15.6
26.3

Na
71.3
97.9
87.9

1146.0
95.7
85.3
61.8
45.2
39.6
34.8
36.5
65.7
71.3
54.8
49.6
47.4
49.6
49.2
51.3
51.8
67.9
71.3
57.4
50.0
70.9
88.3

5.6
6.7
4.4
9.5
14.1
6.4
5.9
4.9
3.8
3.6
4.4
4.1
5.9
3.1
2.8
3.3
3.1
2.8
3.8
5.4
3.3
4.1
4.1
4.9
4.9
4.6

At
0.2
13.1
10.1
13.2
14.5
8.4
8.8
7.5
5.5
4.2
4.8
10.4
13.2
1.9
8.3
6.8
11.0
8.7
10.7
8.6
14.1
15.0
7.6
4.2
8.5
13.1

KRG
5.0
11.3
11.8
19.6
24.8
9.5
10.8
8.6
10.9
8.8
35.7
16.4
16.3
12.9
18.6
2.1
0.7
1.4
4.0
2.0
0.9
0.9
2.1
3.6
6.0
12.3

NO3
5.6
18.9
1.4
27.1
16.8
7.9
11.5
5.8
7.9
5.3
12.9
8.5
7.2
1.6
0.8
2.4
0.7
0.4
1.0
1.7
3.1
3.8
0.7
0.9
5.1
1.4

cl
70.8
101.9
135.8
147.2
169.8
56.6
36.8
22.6
14.2
1.3
17.0
45.3
56.6
45.3
39.6
42.5
65.1
59.4
50.9
56.6
101.9
96.2
79.2
70.8
101.9
178.3

S04
33.3
74.9
54.1
72.8
77.0
39.5
39.5
27.0
27.0
22.9
43.7
60.3
70.7
31.2
18.7
25.0
10.4
16.6
22.9

6.2
52.0
58.2
35.4
20.8
37.4
54.1

sum +
157.4
223.2
210.6
268.5
267.5
148.8
140.3
107.6
99.7
81.2
112.3
168.3
210.6
157.7
146.2
152.8
143.1
149.0
165.3
139.8
188.2
194.2
160.9
142.3
196.2
257.8

sum -
109.7
195.7
201.3
2471
263.5
104.0
87.8
55.5
49.0
39.5
73.5
114.1
134.5
78.1
59.1
69.8
76.2
76.4
74.8
64.6
157.0
158.2
115.3
92.4
144.5
243.7

A~
47.7
27.5

9.3
21.4

3.9
44.7
52.5
52.1
50.6
41.7
38.7
54.2
76.0
79.7
87.1
82.9
66.9
72.5
90.5
75.2
31.3
35.9
45.6
49.9
51.7
14.1

T0C
14.30
11.10
10.38

9.50
11.70
11.60
12.40
12.00
10.60

9.65

8.74
12.60
18.60
16.50
21.11
22.46
15.73
16.96
23.31
19.89
12.20
11.93
13.98
14.00
18.46
13.59

c.d.
3.34
2.48
0.90
2.25
0.34
3.85
4.23
4.34
4.78
4,32
4,43
4,30
4.09
4,83
4.13
3.69
4.26
46.28
3.88
3.78
2.56
3.01
3.26
3.57
2.80
1.04

129

S10
3.3
3.3
6.8
6.0
2.6
1.6
1.6
1.2
1.0
0.9
i.1
3.5
3.6
2.5
2.1
1.7
2.4
1.3
1.5
2.9
3.5
3.4
1.1
1.1
1.6
2.0



130

ROLF runoff chemistry 1987-88 Units: ueq/L; TOC mgC/i.

Year
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

Date
13
128
211
302
324
408
408
414
422
428
504
511
602
610
707
722
729
804
826
902
909
929
930

1007

1013

1027

1111

1229

pH
4.25
4.12
4.06
4.22
4.21
4.13
4.26
4£.33
4£.38
4.54
4.28
4£.70
3.89
4.02
3.88
4.18
3.91
4.02
4.02
4.10
4£.09
3.95
3.94
4.02
4.08
3.98
3.85
4.14

He
56.2
75.9
87.1
60.3
61.7
74.1
55.0
46.8
41.7
28.8
52.5
20.0

128.8
95.5
131.8
66.1
123.0
95.5
95.5
79.4
81.3
112.2
114.8
95.5
83.2
104.7
141.3
72.4

5.5

3.5

7.5

9.0
32.4
21.0
22.0
11.0
22.0
14.5
15.0
10.0
11.0
21.5
22.0
23.0
10.5
15.5
31.4

9.5

Mg
10.7
18.9
26.3
16.5
13.2
21.4
12.3
10.7

7.4

4.1
1.3

9.1
54.3
34.6
37.0
15.6
31.3
23.0
23.0
14.0
15.6
36.2
37.9
35.4
14.8
26.3
55.1
16.5

Na
107.4
130.1
158.8
112.2
110.1
100.1

73.5
74.8
50.5
35.7
55.2
52.6
119.2
96.1
9.8
59.6
88.7
80.5
74.0
53.9
62.2
100.5
103.5
105.3
67.0
96.1
132.2
80.C

2.6
4.1
5.6
2.8
7.4
7.2
5.6
5.4
4.9
3.6
6.7
6.9
4.4
3.1
8.2
5.6
2.3
2.0

-
s
Wi

¢ » s s 4 s 3
W WV Wd oo 0o

S S e
-

At
4.8
8.1
8.3
5.4
4.2
6.4
3.7
4.3
3.8
3.7
4.7
6.4

24.8
11.8
16.7
9.6
7.1
11.3
7.2
4.6
7.6
18.7
19.5
18.6
4.6
11.5
26.1
7.8

NH&
5.4
7.1
12.6
14.1
10.6
28.8
23.6
22.4
15.4
9.9
20.2
17.6
9.1
25.7
2.0
15.1
8.5
14.6
15.4
4.6
6.7
0.6
G.6
25.9
0.9
1.6
2.4
2.4

NO3
12.9
37.1
32.9
17.5

9.9
51.8
34.3
20.7
26.1

8.9
35.7
25.7
45.6
36.8

1.1

2.1
26.1

1.9
40.0
10.9

4.4

2.1

0.1

6.8

4.6
25.0
42.1

5.4

ct
90.6
93.4
198.1
133.0
113.2
90.6
67.9
62.3
28.3
19.8
25.5
28.3
36.8
36.8
59.4
42.5
144.3
155.7
39.6
39.6
76.4
158.5
147.2
133.0
99.1
104.7
226.4
93.4

S04
52.0
106.1
83.2
70.7
49.9
101.9
66.6
64.5
47.8
27.0
60.3
54.1
257.9
164.3
199.7
33.3
66.6
25.0
114.4
74.9
49.9
118.6
122.7
126.9
49.9
87.4
137.3
58.2

SuM +
194.2
256.2
313.7
220.8
216.6
250.4
182.3
170.8
129.1
89.3
158.3
121.5
373.1
287.7
312.5
182.6
282.9
261.5
231.6
167.5
185.4
290.7
299.3
305.1
182.2
257.0
390.1
191.0

SUM -

155.4
236.6
314.2
221.2
173.0
244.3
168.8
147.5
102.2

55.7
121.5
108.1
340.1
237.9
260.3

77.9
237.0
182.5
194.0
125.4
130.7
279.2
270.0
266.7
153.5
217.1
405.8
157.1

A_
38.7
19.6
-0.

43,

13.
23.
26.
33
36.
13.
33.
49.
52.3
104.7
45.9
58.9
37.6
42.2
54.8
11.5
29.3
38.4
28.7
39.9
-15.7
33.9

P S PR RV B UV RN Y

o

T0C c.d.
9.68 4.00
7.26 2.69
5.46 -0.09
6.74 -0.07
12.8 3.40
6.34 0.97
5.98 2.26
7.85 2.98
7.66 3,62
7.85 4.27

8.8 4.18
9.73 1.38
1.6 2.89
11.8 4.22
19.6 2.67

26.59 3.94
13.45 3.42
15.23 3.87
11.57 3.25
12.13 3.48
17.77 3.08
13.45 0.86
11.98 2.45
12.12 3.17
9.04 3.17
16.63 2.40
9.61 -1.63
8.19 4.14

s102
1
0.8
0.5
1.1
2.1
0.6
0.4
0.8
0.3
0.4
0.6
0.7
3.5
2.6
3.5
2.6
1.4
2.3
0.8
0.7
1.4
3.7
3.5
1A
0.5
2.1
2.5
1.7
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EGIL runoff chemistry

Year
1989
1989
1989
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

Date
1102
1116
1207
1
202
209
223
308
322
418
531
614
628
711
817
823

pH
4.03
3.98
3.98
3.9
3.98
4.1
4.24
4.11
4.01
4.18
3.97
3.99
4.07
6.7
3.87
4.10

H+
93.3
104.7
104.7
114.8
106.7
7.6
57.5
77.6
97.7
66.1
107.2
102.3
85.1
67.6
134.9
79.4

89-90 ueg/i

Ca
16.5
20.5
24.0
22.5
28.9
14.5
12.0
13.0
20.5
11.5
22.0
21.5
13.0
7.5
27.0
9.5

Mg
21.4
27.2
28.8
34.6
43.6
20.6
14.8
17.3
32.9
16.5
30.4
23.9
16.5

8.2
37.8
10.7

KIM runoff chemistry 89-90 ueg/l

Year
1989
1989
1989
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

ROLF

Year
1989
1989
1989
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990

Date
1103
1116
1207
111
209
223
308
322
418
531
614
628
711
817
823

pH
4.04
4.22
4.26
4.22
4.07
4.26
4.22
4.17
4.28
4.12
4.26
4£.23
4.22
4.08
4.18

H+
91.2
60.3
55.0
0.3
85.1
57.5
60.3
67.6
52.5
75.9
57.5
58.9
60.3
83.2
6.1

runoff chemistry

Date
1103
1116
1207
111
209
223
308
322
418
531
614
711
817
823

PH
3.89
3.97
4,05
3.9
4£.03
46,14
4.1
3.91
3.92
4£.08
3.87
4.15
3.88
4.23

H+
128.8
107.2

89.1
114.8
93.3
72.4
77.6
123.0
120.2
83.2
134.9
70.8
131.8
58.9

Ca
10.5
7.5
12.5
10.5
10.5
8.5
6.0
7.0
6.0
11.5
10.0
8.5
6.0
9.0
6.5

Mg
18.9
10.7
14.0
14.0
20.6
13.2

9.9
13.2
9.9
18.1
10.7
11.5
8.2
14.8
9.0

89-90 ueq/1

Ca
19.0
15.5
15.5
22.5
14.0
11.0
1.0
23.0
31.9
32.4
40.9

7.5
18.0
5.5

Mg
35.4
28.0
28.8
41.1
24.7
16.5
17.3
46.1
59.2
51.8
65.0

9.9
30.4
7.4

Na
69.6
107.4
101.8
106.6
168.8
110.5
97.4
103.5
155.3
78.7
103.1
80.0
46.1
39.2
80.5
52.6

Na
90.0
71.3
79.6
77.4

110.5
87.4
83.1
85.3
76.6

100.9
81.4
78.3
26.5
95.7
72.6

Ha
148.3
139.6
137.0
188.4
159.6
147.0
143.6
226.2
304.5
216.6
287.1
102.2
155.3

73.5

3.8
5.1
7.4
4.6
8.2
6.4
4.9
5.6
6.1
3.6
1.5
2.3
0.5
0.5
3.3
1.0

30

9.2
4.1
5.6
6.4
6.1
5.1
6.1
7.4
5.4
1.5
1.5
1.8
1.5
2.6
2.0

30

K
8.4
9.0

10.5
7.4
8.7
6.9
7.7
9.0
6.4

13.0
3.8
0.5

10.7
3.8

Al
13.0
19.6
16.3
26.9
25.9
13.1

8.3
13.1
17.2
11.0
20.3
15.4

9.7

6.4
33.7
11.0

Al
11.0
10.4

9.6
13.0
15.4
1.1
10.3

8.8

9.2
13.2

8.8

9.9

8.1
12.0
10.0

At
17.6
17.0
13.9
17.4
10.9

7.3
9.6
20.1
40.3
29.2
48.0
9.2
16.5
5.9

NH4
4.8
3.1
2.0
6.4
46.4
5.1
12.1
3.9
18.5
3.1
1.5
5.0
2.9
3.4
17.5
1.1

91

WHG
4.1
1.1
7.2
2.9
4.0
0.9
9.2
3.1
6.9
3.0
5.6
4.2
1.5
10.1
1.3

91

M4
3.1
4.1
11.0
17.4
3.4
2.7
2.3
4.4
2.9
29.1
18.4
3.8
10.5
13.8

30 3

NO3 ctL
41.1 93.1
22.5 174.9
36.4 166.4
50.0 146.7
78.2 231.3
31.8 152.3
21.8 104.4

9.7 146.7
37.1 203.1
21.4 81.8
37.8 81.8
18.6 64.9
17.9 31.0

2.0 33.9

105.7 56.4

2.1 48.0

HO3 ct
5.6 107.2
2.6 95.9
4.6 104.4
5.1 98.7
10.3 73.4
6.2 95.9
4L.8 98.7
2.9 104.4
2.4 101.6
40.0 79.0
4.4 79.0
2.7 76.2
0.8 79.0
5.6 121.3
0.3 90.3

NO3 ct
48.2 163.
11.0 228,

9.0 220.
44 .6 242.
29.3 222.
20.7 149.

6.0 174.
26.4 318.
46.1 355.
35.0 310C.
16.4 268.

1.8 79.
17.9 205.

2.0 56.

£ N0 O O WS W D 0N DU O

91

SC4
72.9
87.4
91.6

141.6
137.4
75.0
68.7
75.0
112.4
81.2
168.6
160.3
99.9
41.6
177.0
75.0

S04
54.1
27.1
27.1
37.5
52.1
39.6
31.2
33.3
22.9
77.0
50.0
20.8
10.4
47.9
39.6

S04
108.3
56.2
54.1
124.9
70.8
81.2
72.9
95.8
89.5
137.4
312.3
41.6
120.8
58.3

SUM+  SUM-
232.4 207.0
287.5 284.8
285.0 294.4
316.3 338.3
426.5 446.9
257.7 259.0
207.1 194.9
233.9 231.4
348.2 352.6
190.4 184.4
286.0 288.3
250.4 243.7
173.7 148.8
132.8 77.5
334.7 339.1
165.4 125.1

SUM+  SUM-
235.0 166.9
165.3 125.6
183.5 135.8
184.5 141.3
252.2 135.7
183.7 141.7
184.8 134.8
192.4 140.6
160.4 126.9
224.1 196.0
175.5 133.3
173.1 99.7
112.1 90.2
227.4 174.8
167.6 130.1

SUM+  SUM-
360.6 320.1
320.2 295.7
305.8 283.1
409.0 412.1
314.5 323.0
263.8 251.4
269.0 253.8
451.7 441.0
565.5 491.0
455.3 482.7
598.1 596.7
203.8 122.4
373.3 344.6
168.8 116.7

25.4
2.7
-9.5
-22.0
-20.3
-1.3
12.2
2.6
-b.4
6.0
-2.3
6.6
24.9
55.3
-4.4
40.4

A~
68.1
39.7
47.6
43.2

116.5
42.0
50.1
51.8
33.5
28.1
42.2
73.4
21.9
52.5
37.5

40.5
24.5
22.6
-3.2
-8.4
12.4
15.3
10.7
74.5
-27.4
1.4
81.4
28.7
52.1

1.4
7.5
7.5
5.7
8.2
6.4
6.4
7.2
6.3
7.1
9.1
9.9

12.4

19.9
8.7

11.3

T0C

8.2
12.1
12.9
13.4
1.2
13.2
12.4
14.7
12.5
12.5
16.0
20.5
19.7
14.0
12.9

T0C
1.3
9.0
10.2
5.8
5.4
6.9
7.5
7.1
6.6
8.8
10.9
28.4
12.8
12.4

C.D.
2.22
0.36
-1.26
-3.85
-2.49
-0.20
1.89
0.36
-0.71
0.84
-0.25
0.67
2.01
2.78
-0.51
3.57

c.D.
8.3
3.3
3.7
3.2

10.4
3.2
4.0
3.5
2.7
2.3
2.6
3.6
1.1
3.8
2.9

C.D.

SN o
oy
~3

sio2
1.4
2.6

S102
1.7
1.8
2.8
4.1

2.3
1.8
1.8
1.5
2.6
2.9
2.5
2.3
3.9
2.5

si02
1.4
1.4
1.9
1.5
0.7
0.6
1.3
1.5
2.0
1.6
4.3
2.1
2.9
1.2

ILAL
86
109
111
86
90
84
90
114
96
100
106
130
145
207
90
147

ILAL
172
145
163
171
151
169
184
220
146
165
200
263
216
177
178

ILAL
95
94

105
72
62
a3
99
94
68
35
80

221

107

122

133

TotN

830
615
704
572
2230
317

TotN
-99

477
522
419
789
323

TotN

1270
810
48
855
516
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Appendix 9. Risdalsheia. input-output budgets

Flux and concentrations units meg/m2/yr and ueg/l

EGIL year 87-88 26-11-87 to 11-25-88
Input

H20
H+
Na

Ca
Mg
Al
NHé
NO3
cl
S04

sumt
sum-

SBC
SSA
alk

T0C
sioz
c.d.

Wet

1366
70.2
55.6
3.7
10.6
13.9
0
43.7
47.9
64.7
65.2
19.9

mar.

0.0
15.8
0.3
0.7
3.6
0.0
0.0
0.0
18.4
1.9
0.1

197.7 20.37
197.7 20.37

127.5 20.37
177.8 20.3
-50.3 0.074

Dry
part. gases subtot.

1.0
0.0
0.0
0.0
0.0
0.0
4.0
0.0
0.0
5.0
0.0

19.0 20.0
0.0 15.8
0.0 0.3
0.0 0.7
0.0 3.6
6.0 0.0
0.0 4.0

1.0 11.0
0.0 18.4
8.0 1.9
0.0 0.1

19 44.37
19 44.37

0 24.37
19 44.3
-19 -19.9

Total

90.2
71.4

4.0
11.3
17.5

0.0
47.7
58.9
83.1
80.1
20.0

242.1
242.1

151.9
222.1
-70.2

Output

1235
86.5
81.2
6.6
18.8
23.3
13.5
28.1
37.6
83.1
102.4
34.9

258
258

158
223.1
-65.1

12.9
2.12
2.7%

H20
H+
Ha

Ca
Mg
Al
NH&
NO3
cl
S04
A-

sum+
sum-

$8C
$SA
alk

TOC
Siog
c.d.

03/31

91

concentrations

Wet

51.4
40.7

2.7

7.8
i06.2

0.0
32.0
35.1
47.4
&7.7
14.6

1464.7
144.7

93.3
130.2
-36.8

In
Total

66.0
52.2

3.0

8.3
12.8

0.0
34.9
43.1
60.8
58.6
14.6

177.2
177.2

11.2
162.6
-51.4

Out

70.0
65.7

5.3
15.2
18.9
10.9
22.8
30.4
67.3
82.9
28.3

208.9
208.9

127.9
180.6
-52.7

10.4
1.7
2.71

135
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Flux and concentrations units meq/m2/yr and ueg/i
EGIL winter 87-88 26-11-87 to 11-05-88

H20
H+
Na

Ca
Mg
Al
WNHG
NO3
ct
S04

sum+
sum-

SBC
SSA
alk

T0L
$i02
c.d.

Wet

10.4
9.1
27.9
8.7
9.2

54.9
54.9

4.1
45.7
-4.6

Input

mar.,

0.¢
1.4
0.0
0.2
0.4
0.6
0.0
0.0
1.7
0.2
0.1

Dry
part. gases subtot.

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
c.o0 0.0
0.0 0.0
0.0 6.0
0.0 0.0
6.0 0.0
0.0 0.0
0.8 0.0
0.0 0.0
0.0 0.0

0 0

0 Q

0 0

Flux and concentrations units
EGIL summer 87-88 12-05-B& to

Heo
He
Na

Ca
Mg
Al
NH&
NO3

~
19

N4

sunmrd
sum-~

SBC
SSA
alk

T0C
sio2
c.d.

Wet

1030
56.4
33,1
2.2
8.4
9.4

33.3
38.8
36.8
56.3
10.7

142.8
142.8

86.4
132.1
-45.7

Input

mar.

0.0
4.4
0.3
0.5
3.2
0.0
0.0
0.0
16.7
1.7
0.0

18.4
18.4

18.4
18.4
0.0

Dry

part. gases
1.0 19.0
0.0 0.0
0.0 0.0
6.0 0.0
0.0 0.0
0.0 0.0
4.0 0.0
6.0 11.0
0.0 0.0
5.0 &.0
0.0 0.0
5.0 19.0
5.0 19.0
4.0 0.0
5.0 19.0

0.0
1.4
0.0
0.2
0.4
0.0
0.0
0.0
1.7
0.2
0.1

2.0
2.0

Total

336

13.
23.
1.
2.
4.
0.
10.
9.
29.
8.
9.

56.
56.

43.
47.
-4,

g
9
5
4
9
4]
4
i
[
9

3

9
9

1
6
5

Dutput

331
20.7
28.6

2.9

5.2

4.3
10.5
13.7
29.6
32.2

3.7

79.2
9.2

54.2
75.5
-2%.3

2.3
0.6
1.61

NHé
HO3
cl

SC4

st
s~

SBC
SSA
alk

T0C
$i02
c.d.

meg/m2/yr and uveq/l

11-25-

20.0
4.4
0.3
0.5
3.2
0.0
4.0
11.0
16.7
%7
0.0

42.4
42.4

22.4
42.4

88

Total
subtot.

1030
76.4
47.5

2.3

8.9
12.8

0.0
37.3
49.8
53.5
71.2
10.7

185.2
185.2

108.8
174.5
-1.0 -19.0 -20.0 -65.7

Output

904
65.8
52.6

3.7
13.6
16.3

9.2
17.6
23.9
53.5
70.2
31.2

178.8
178.8

103.8
147.6
-43.8

10.6
1.52
2.9

H20
He
Na

Ca
Mg
Al
NHéG
NO3
ct
504
A.

sumt
3um-

SBC
SSA
alk

T0C
sioz2
c.d.

03/30

91

concentrations

Wet

41.1
67.0

4.5

6.5
13.4

6.0
31.0
27.1
83.0
25.9
27.4

163.4
163.4

122.3
136.0
-14

0.0

0.0
0.00

03/30

In
Total

41.1
714

4.5

7.1
14.6

0.0
31.0
27.1
88.1
26.5
27.7

169.3
169.3

128.3
161.7
-13

0.0

0.0
0.00

91

out

62.5
86.4

8.8
15.7
21.1
13.0
31.7
41.4
89.4
97.3
11.2

239.3
239.3

163.7
228.1

6.9
1.8
1.61

concentrations

Wet

54.8
32.1
2.1
8.2
9.1
0.0
32.3
37.7
35.7
54.9
10.4

138.6
138.6

83.9
128.3
~4h .4

0.0
0.0

In
Total

74.2
46.1

2.4

8.6
12.2

0.0
36.2
48.3
51.9
69.1
10.4

179.8
179.8

105.6
169.4
-63.8

0.0
0.0

Out

72.8
58.2

4.1
15.0
18.0
10.2
19.5
26.4
59.2
77.7
34,5

197.8
197.8

114.8
163.3
-48.5

1.7
1.7

0.00 0.00 2.94



Flux and concentrations units meg/m2/yr and ueq/l
KIM year 87-88 26-11-87 to 11-25-88
Input Output
Wet Dry Total
mar. part. gases subtot.

H20 997 903 H20
H+ 7.0 0.0 1.0 19.0 20.0 27.0 55.4 He
Na 45.6 15.8 0.0 0.0 15.8 61.4 53.7 Ma
K 1.9 0.3 0.0 0.0 0.3 1.4 4.0K
Ca 3,9 0.7 0.0 0.6 0.7 4.6 7.6C¢Ca
Mg 10.5 3.6 0.0 0.0 3.6 4.1 11.7 Mg
Al 0.0 0.0 0.0 0.0 0.0 0.0 8.0al
NH& 1.2 6.0 4.0 0.0 4.0 5.2 6.7 Hib
NO3 3.4 0.0 0.0 11.0 1.0 4.4 4.1 WO3
cl 49.7 8.4 0.0 0.0 18.4 68.1 2.2 ¢l
S04 7.6 1.9 5.0 8.0 14.9 22.5 30.1 sS04
A~ 8.6 0.1 0.0 0.0 0.1 B.7 50.7 A-

sum  69.3 20.4 5.0 19.0 44.4 113.7 147.91 sumt
sum-  69.3 20.4 5.0 19.0 44.4 113.7 147.1 sum-

SBC 62.3 20.6 4.0 0.0 24.4 86.7 B3.7 $BC
SSA 60.7 20.3 5.0 19.0 44.3 105.0 96.4 SSA
alk 1.6 0.1 -1.0 -19.0 -19.9 -18.3 -12.7 alk

T0C 14 10C
§i02 1.93 sioz2
c.d. 3.62 c.d.

03/31

91

concentrations

Wet

7.0
45.7
1.1
3.9
10.5
0.0
1.2
3.4
49.8
7.6
8.6

£9.5

in
Total

27.1
61.5
1.4
4.6
14.1
0.0
5.2
14.4
68.3
22.6
8.7

114.0

Out

61.4
59.5
4.6
8.4
13.0
8.9
7.4
4.5
68.9
33.3
56.1

162.9

69.5 114.0 162.9

62.5 B86.9 92.7
60.9 105.3 106.8
1.6 -18.4 -14.1

15.5
2.1
3.62

137
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Flux and concentrations units meq/m2/yr and ueq/1
KIM winter 87-88 26-11-87 to 11-0%-88
Input Output
Wet Dry Total

mar. part. gases subtot,

H20 195 195 208 H20
H+ 1.4 0.0 0.0 0.0 0.0 1.4 10.4 H+
Na 8.4 1.4 0.0 0.0 1.4 9.8 15.0 Na
K 0.4 0.0 0.0 0.0 0.0 0.4 1.3¢
Ca 0.7 0.2 0.0 0.0 0.2 0.9 1.6¢Ca
Mg 1.9 0.4 0.0 0.0 0.4 2.3 2.7 Mg
Al 0.0 0.0 0.0 0.0 4.0 0.0 1.7 Al

NH& 0.3 0.0 0.0 0.0 0.0 0.3 2.3 uH4
NO3 0.t 0.0 0.0 0.0 0.0 0.1 2.2 n03
cl M5 7 0.0 0.0 1.7 13.2 5.8 ¢Cl
S04 1.6 0.2 0.0 0.0 0.2 1.8 9.5 s04
A- -6.1 0.1 0.0 0.0 0.1 0.0 7.5 a-

sumt 13,1 2.0 0.0 0.0 2.0 15.1 35.0 sum+
sum-  13.1 2.6 0.0 0.0 2.0 15.1 35.0 sum-

SBC 1.7 2.0 0.0 0.0 2.0 13.7 22.9 sBC
SSA 13.2 1.9 0.0 0.0 1.9 15.1 27.5 ssa
alk 1.5 0.1 0.0 0.0 0.1 -1.4 -4.6 alk

TOC 2.4 TOC
$i02 0.59 sio2
c.d. 3.13 c.d.

Flux and concentrations units meq/m2/yr and ueq/l
KIM summer 87-88 12-05-88 to 11-25-88
Input Output
Wet Dry Total
mar. part. gases subtot.

H20 802 B02 695 H20
He 5.6 0.0 1.0 19.0 20.0 25.6 45.0 e+
Na 37.2 16.4 0.0 0.0 16.4 51.6 38.7 Na
K 0.7 0.3 0.0 0.0 0.3 1.0 2.7k
Ca 3.2 0.5 0.0 0.0 0.5 3.7 6.0¢Ca
Mg 8.6 3.2 0.0 0.0 3.2 11.8 9.0 Mg
At 0.0 0.0 0.0 0.0 0.0 0.0 6.3A4l

NH& 0.9 0.0 4.0 0.0 4.0 4.9 4.4 NHG
NO3 3.3 0.0 0.0 11.0 17.0 14.3 1.9 w03
Ct 38.2 16.7 0.0 0.0 16.7 546.9 46.4 ¢l
S04 6.0 1.7 5.0 8.0 14.7 20.7 20.6 S04
A- 8.7 0.0 0.0 ¢€.0 0.0 8.7 43.2 A-

sum+  56.2 18.4 5.0 19.0 42.4 98.6 112.1 sum+
sum-  56.2 18.4 5.0 19.0 42.4 98.6 112.1 sum-

SBC 50.6 18.4 4.0 0.0 22.4 73.0 40.8 SBC
SSA 47.5 18.4 5.0 19.0 42.4 89.9 68.9 SSA
alk 3.1 0.0 -1.0 -19.0 -20.0 -16.9 -B8.1 alk

70C 11.6 T0C
sio2 1.34 102
c.d. 3.72 c.d.

03730 91
concentrations

in Out

Wet  Total

7.2 7.2 50.0
43.1 50.3 72.1
2.1 2.1 6.3
3.6 4.6 7.7
9.7 11.8 13.0
0.0 0.0 8.2
1.5 1.5 11.1
0.5 0.5 10.6
59.0 47.7 76.0
8.2 9.2 45.7
-0.5 0.0 36.1

67.2 77.4 168.3
67.2 77.4 168.3

60.0 70.3 110.1
67.7 77.4 132.2
-7.7 -7.2 -22.1
0.0 0.0 11.5
0.0 0.0 2.8
0.00 ERR 3.13

03/30 91
concentrations

In Out
Wet  Total

7.0 31.9 64.7
46.4 64.3 55.7
0.9 1.2 3.9
4.0 4.6 8.6
10.7 14.7 12.9
0.0 0.0 9.1
1.1 6.1 6.3

4.1 17.8 2.7
47.6 6B.5 66.8
7.5 25.8 29.5%
10.8 10.8 #&z2.2

70.1 122.9 161.3
70.1 122.9 161.3

63.1 91.0 87.5
59.2 112.1 99.1
3.9 -21.1 -11.7

0.0 0.0 16.7
6.0 0.0 1.9
0.00 0.00 3.72



Flux and concentrations units meq/m2/yr and ueg/l
ROLF year 87-88 26-11-87 to 11-25-88
Input Output
Wet Dry Total
mar. part. gases subtot.

H20 1935 1735
H+ 119.2 0.0 1.0 19.0 20.0 139.2 135.9
Na 73.3 57.3 0.0 0.0 57.3 130.6 158.0
K 45 1.2 0.0 0.0 1.2 5.7 7.0
Ca 14.7 2.5 0.0 0.0 2.5 17.2 22.0
Mg 18.9 13.1 0.0 0.0 13.1 32.0 34.6
Al 0 0.0 0.0 0.0 0.0 0.0 14.2
NHS 74.2 0.0 4.0 0.0 4.0 78.2 19.9

NO3 79.2 0.0 0.0 11.0 11.0 90.2 34.5
cl 81.1 66.9 0.0 0.0 66.9 148.0 148.0
so4  118.% 6.9 5.0 8.0 19.9 138.4 146.0
A- 26 0.3 0.0 0.0 0.3 26.3 63.1

sumt 304.8 74.1 5.0 19.0 98.1 402.9 391.6
sum- 304.8 74.1 5.0 19.0 98.1 402.9 391.6

SBC  185.6 74.1 4.0 0.0 78.1 263.7 241.5

SSA  278.8 73.8 5.0 19.0 97.8 376.6 328.5
alk  -93.2 0.3 -1.0 -19.0 -19.7 -112.9 -87.0
T0C 20.3
sio2 2.5
c.d. 3.1

H20
He
Na
K
Ca
Mg
Al
NH&
NO3
cl
S04
A-

sum+
sum-

SBC
SSA
alk

T0C
Sio2
c.d.

03/31

91

concentrations

Wet

61.6
37.9
2.3
7.6
9.8
0.0
38.4
40.9
41.9
61.3
13.4

157.6
157.6

95.9
146.1
-48.2

In
Total

72.0
67.5

2.9

8.9
16.5

0.0
40.4
46.6
76.5
71.5
13.6

208.2
208.2

136.3
1946.7
-58.4

out

78.4
91.1

4.0
12.7
19.9

8.2
1.5
19.9
85.3
84.2
36.4

225.8
225.8

139.2
189.4
-50.2

139
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ROLF winter 87-88 26-11-87 to 11-05-88

Input Output

Wet Dry Total
mar. part. gases subtot.

H20  912.5 912.5
He 62.5 54.3
Na 40.3 91.2
K 2.3 4.2
Ca 6.9 8.1
Mg 9.7 12.8
Al 0 5
A 41.5 1.7
NO3 41.1 22.1
ct 4.6 82.2
S04 61.9 60.5
A- 15.6 0 0 0 0 0 22.5

sum+  163.2 g 0 0 0 0 187.3

sum-  163.2 0 0 0 0 0 187.3
$BC  100.7 0 0 0 0 0 128
SSA  147.6 0 0 0 0 0 164.8
alk -46.9 0 C 0 0 0 -36.8
ToC 7.41
$i02 0.74
c.d. 3.04

sum+
sum-

SBC
SSA
alk

T0C
$i02
c.d.

Flux and concentrations units meq/m2/yr and ueg/l

ROLF summer B7-88 12-05-88 to 11-25-88

Input Cutput

Het Dry Total
mar. part. gases subtot.

H20 1022 822
H+ 56.7 81.6
Na 33 66.8
K 2.2 2.8
Ca 7.8 13.9
Mg 9.2 21.8
Al 0 9.2
NH& 32.7 8.2
NO3 38.1 12.4
ct 36.5 65.8
S04 56.6 85.5
A- 10.4 0 0 0 0 0 40.6

sumt  141.6 0 0 0 0 0 204.3
sum-  141.6 0 0 0 0 0 204.3

SBC 84.9 0 0 0 0 0 113.5
SSA 131.2 0 ¢ 0 0 0 163.7

alk  -46.3 0 0 0 0 0 -50.2
T0C 12.9
sicz 1.73
c.d. 3.15

H20
H+
Na
K
Ca
Mg
Al
NH&
NO3
cl
S04

sum+
sum-

SBC
SSA
alk

T0C
sio2
c.d.

concentrations
In out
Wet  Total
68.5 ERR 59.5
46.2  ERR 99.9
2.5 ERR 4.6
7.6 ERR 8.9
10.6 ERR 14.0
6.0 ERR 5.5
45.5 ERR 12.8
45.0 ERR 26.2
48.9 ERR 90.1
67.8 ERR 66.3
17.1  ERR 24.7
178.8 ERR 205.3
178.8 ERR 205.3
110.4  ERR 140.3
161.8 ERR 180.6
-51.4 ERR -40.3
0.0 ERR 8.1
0.0 ERR 0.8
0.00 ERR 3.04
03730 91
concentrations
In out
Wet  Total
55.5 ERR 99.3
32.3 ERR 81.3
2.2 ERR 2.4
7.6 ERR 16.9
9.0 ERR 26.5
0.0 ERR 11.2
32.0 ERR 10.0
37.3 ERR 15.1
35.7 ERR 80.0
55.4 ERR 104.0
10.2 ERR 49.4
138.6 ERR 248.5
138.6  ERR 248.5
83.1 ERR 138.1
128.4  ERR 199.1
-45.3 ERR -61.1
0.0 ERR 15.7
0.0 ERR 2.1
0.00 ERR 3.15



Flux and concentrations units meg/m2/yr and ueqg/l
EGIL year 88-89 25-11-88 to 24-11-89

H20
H+
Na

Ca
Mg
Al
NH&
NO3
cl
S04

sum+
sum-

SBC
SSA
alk

T0C
Sio2
c.d.

et

970
58.4
53.0

3.5

9.1
13.8

0.0
20.1
32.4
62.3
67.1
-3.9

157.9
157.9

99.5

Input

mar.

0.0
23.5
0.5
1.0
5.4
0.0
0.0
0.0
27.4
2.8
0.1

30.33
30.33

30.33

161.8 30.22

-62.3

0.1

Dry
part. gases subtot.

1.0
0.0
0.0
0.0
0.0
0.0
4.0
0.9
0.0
5.0
0.0

Total

19.0 20.0 78.4
0.0 23.5 76.5
0.0 0.5 4.0
0.0 1.0 10.1
0.0 5.4 19.2
0.0 0.0 0.0
0.0 4.0 26.1

11.0 11.0 43.4
0.0 27.4 89.7
8.0 15.8 82.9
0.0 0.1 -3.8

19 54.33 212.2
19 54.33 212.2

0 34.33 133.8
19 54.22 216
-19 -19.9 -82.2

Cutput

1005
76.5
81.3
6.8
18
23.3
5.1
26.2
33.1
89.7
98.8
25.6

247.2
247.2

155.6
221.6
-66

10.8
2.42
2.37

H20
H+
Na

Ca
Mg
Al
NH&4
NO3
cl
S04

sum+
sum-

SBC
SSA
alk

T0C
sio2
c.d.

03/30

21

concentrations

Wet

60.2
54.6

3.6

9.4
14.2

0.0
20.7
33.4
64.2
69.2
-4.0

In
Total

80.8
78.8

4.1
10.4
19.8

0.0
24.8
44.7
92.5
85.5
-3.9

162.8 218.8

162.8

102.6

218.8

138.0

166.8 222.7
-64.2 -84.7 -65.7

out

76.1
80.9

6.8
17.9
23.2
15.0
26.1
32.9
89.3
98.3
25.5

246.0
246.0

154.8
220.5

10.7
2.4
2.37

141
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Flux and concentrations units meq/m2/yr and ueq/l
EGIL winter 88-89 25-11-88 to 11-05-89
Input Qutput

H20
H+
Na

Ca
Mg
Al
NH&
NO3
ct
S04

sum+
sum-

$8C
SSA
alk

T0C
Si02
c.d.

Wet Dry Total
mar. part. gases subtot.

517 615
39.1 40.6
37.2 55.3

1.1 5.7

5.2 1.3

9.6 14.7

0 9.2

7.1 22.1
14.9 24.2
42.7 59.5
40.9 63

0.8 0 0 0 0 0 12.2

99.3 0 0 0 0 0 158.9
99.3 0 0 0 0 0 158.9

60.2 0 0 0 0 0 109.1

98.5 0 0 0 0 146.7
-38.3 0 0 0 0 0 -37.6
6.2
1.15
1.97

H20

Na

Ca
Mg
Al
NHG
NO3
cl
S04
A-

sl
sum-

SBC
SSA
alk

T0C
si02
c.d.

Flux and concentrations units meg/m2/yr and ueg/l

EGIL

NO3

S04

sum+
sum-

SBC
SSA
alk

T0C
Sio2
c.d.

summer 88-89 11-05-8% to 11-24-89
Input Output

Wet bry Total
mar. part. gases subtot.

453.3 390
19.3 35.9
15.8 26

2.3 1.1
3.9 6.7
4.1 8.6
0 5.9
13.1 4.1
17.4 8.9
19.6 30.2
26.2 35.8
-4.7 0 0 0 0 0 13.4
58.5 0 0 0 0 0 88.3
58.5 0 0 0 0 0 88.3
39.2 0 0 0 0 0 46.5
63.2 0 0 0 0 0 74.9
-24 0 0 0 0 0 -28.4
4.6

1.27

2.91

H20
He
Na

Ca
Mg
Al
NH&
NO3
ct
S04

sum+
sum-

SBC
SSA
alk

T0C
$i02
c.d.

04702 91
concentrations
In out-
Wet  Total
75.6 ERR 66.0
72.0 ERR 89.9
2.1 ERR 9.3
10.% ERR 18.4%
18.6 ERR 23.9
0.0 ERR 15.0
13.7 ERR 35.9
28.8 ERR 39.3
82.6 ERR 96.7
79.1 ERR 102.4
2 ERR 19.8
192.1  ERR 258.4
192.1 ERR 258.4
116.4 ERR 177.4
190.5 ERR 238.5
-74 ERR  -61
0.0 ERR 10.1
0.0 ERR 1.9
0.00 ERR 1.97
03/30 91
concentrations
In Out
Wet Total
42.6 ERR 92.1
34.9 ERR 66.7
5.1 ERR 2.8
8.6 ERR 17.2
9.0 ERR 22.1
0.0 ERR 15.1
28.9 ERR 10.5
28.4 ERR 22.8
43.2 ERR 77.4
57.8 ERR 91.8
-10.4 ERR 34.4
129.1  ERR 226.4
129.1  ERR 226.4
86.5 ERR 119.2
139.4  ERR 192.1
-52.9 ERR -72.8
0.0  ERR 11.8
0.0 ERR 3.3
0.00 ERR 2.91



Flux and concentrations units megq/m2/yr and ueg/l
KIM year 88-89 25-11-88 to 24-11-89

H20
H+
Na

Ca
Mg
Al
NH&
NO3
ct
S04

sum+
sum-

SBC
SSA
alk

TOC
$i02
c.d.

Wet

1033
5.3
46.7
1.1
3.1
11.6
0.0
1.6
2.0
58.7
8.4
0.3

69.4
69.4

64.1
69.1
-5.0

Input

mar.

0.0
22.9
0.5
1.0
5.3
0.0
0.0
0.0
26.8
2.8
0.1

29.7
29.7

29.7
29.6
0.1

Dry Total
part. gases subtot.

1.0 19.0 20.0 25.3
0.0 0.0 22.9 69.6
0.0 0.0 0.5 1.6
0.0 0.0 1.0 4.1
0.0 0.0 5.3 16.9
6.0 0.0 0.0 0.0
4.0 0.0 4.0 5.6
0.0 11.0 11.0 13.0
0.0 0.0 256.8 8.5
5.0 8.0 15.8 24.2
0.0 0.0 0.1 0.4

5.0 19.0 53.7 123.1
5.0 19.0 53.7 123.1

4.0 0.0 33.7 97.8
5.0 19.0 53.6 122.7
-1.0 -19.0 -19.9 -24.9

Output

939
63.6
70.4

6.7

8.1
12.8

9.6

5.5

5.1
85.5
37.3
48.8

176.7
176.7

103.5
127.9
-24.4

12.8
2.17
3.81

H20
He
Na

Ca
Mg
Al
NHS
NO3
ct
S04

st
sum-

SBC
SSA
alk

T0C
$i02
c.d.

03/31
concentrations

out
Wet

5.1
45.2
1.1
3.0
11.2
0.0
1.5
1.9
56.8
8.1
0.3

91

In
Total

24.5
67.4
1.5
4.0
16.3
0.0
5.4
12.6
82.8
23.4
0.4

67.2 119.1
67.2 119.1

62.1

94.6

656.9 118.7

-4.8

-24.1

67.7
75.0
7.1
8.6
13.6
10.2
5.9
5.4
91.1
39.7
52.0

188.2
188.2

110.2
136.2
-26.0

13.6
2.3
3.81

143
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Flux and concentrations units meq/m2/yr and ueg/!l
KIM winter 88-89 25-11-88 to 11-05-89
Input Qutput
Wet Dry Total
mar. part. gases subtot.

H2O  500.1 529 H20
H+ 2.5 31.5 H+
Na 20.5 35.4 Na
K 0.3 4.2 K
Ca 1.6 3.8 Ca
Mg 5.4 6.1 Mg
Al 4] L4 AL
NHG 0.6 6.3 NH&
NO3 0.8 3.2 NO3
cl 26 42.8 ct
S04 4.1 18.4 S04
A- 4] 0 0 0 0 0 25.1 A-

sumt 30,9 0 0 0 0 0 89.7 sumt
sum- 30.9 0 0 0 0 0 89.7 sum-

SBC 28.4 0 0 0 0 0 53.8 SBC
SSA 30.9 0 0 0 0 0 64.6 SSA
alk -2.5 g 0 0 0 0 -10.8 alk

TCC 7.7 10C
$ig2 1.06 si02
c.d. 3.26 c.d.

Flux and concentrations units megq/m2/yr and ueg/l
KIM summer 88-89 11-05-89 to 11-24-8%
Input Output
Wet Dry Total
mar. part. gases subtot.

H20  532.8 410 H20
H+ 2.8 32.1 H+
Na 26.2 35 Na
K 0.8 2.5 K
Ca 1.5 4.3 Ca
Mg 6.2 6.7 Mg
Al 0 5.2 Al
NH&4 1 1.2 NH4
NO3 1.2 1.9 NO3
cl 32.6 42.7 Cl
S04 4.3 18.7 S04
A- 0.4 0 0 0 0 0 23.7 A-

sumt  38.5 0 0 0 0 0 87 sum+

sum-  38.5 0 G 0 Q 0 87 sum-
SBC 35.7 0 0 0 ¢ 0 49.7 SBC
SSA 38.1 0 0 0 0 0 63.3 ssA

alk -2.4 0 0 0 0 0 -13.6 alk

T0C 5.1 10C
$i02 1.11 sio2
c.d. 4,65 c.d.

03/30 91
concentrations
In out
Wet Total
5.0 ERR 59.5
41.0 ERR 66.9
c.é ERR 7.9
3.2 ERR 7.2
10.8 ERR 11.5
0.0 ERR 8.3
1.2 ERR 8.1
1.6 ERR 6.0
52.0 ERR 80.9
8.2 ERR 35.2
0.0 ERR 47.4
61.8 ERR 169.6
61.8 ERR 169.6
56.8 ERR 101.7
61.8 ERR 122.1
-5.0 ERR -20.4
0.0 ERR 14.6
0.0 ERR 2.0
ERR ERR 3.26
03/30 91
concentrations
In out
Wet Total
5.3 ERR 78.3
49.2 ERR 85.4
1.5 ERR 6.1
2.8 ERR 10.5
11.6 ERR 16.3
0.0 ERR 12.7
1.9 ERR 2.9
2.3 ERR 4.6
61.2  ERR 104.1
8.1 ERR 45.6
0.8 ERR 57.8
72.3 ERR 212.2
72.3 ERR 212.2
67.0 ERR 121.2
71.5 ERR 154.4
-4.5 ERR -33.2
0.0 ERR 12.4
0.0 ERR 2.7
0.00 ERR 4.65
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Flux and concentrations units meg/m2/yr and ueq/l 03/31 91

ROLF year 8B8-89 25-11-88 to 24-11-89 concentrations
Input Qutput in ‘Out
Wet Dry Total Wet  Total

mar, part. gases subtot.

H20 1080 934 H20
H+ 61.1 0.0 1.0 19.0 20.0 381.1 98.5 H+ 56.6 75.1 105.5
Na 56.6 89.4 0.0 0.0 89.4 146.0 137.8 Na 52.4 135.1 147.5

K 3.3 1.9 0.0 0.0 1.9 5.2 5.7K 3.1 4.8 6.1
Ca 9.7 3.9 0.0 0.0 3.9 13.6 18.7 Ca 9.0 12.6 20.0
Mg 4.5 20.5 0.0 0.0 20.5 35.0 33.8 Mg 13.4 32.4 36.2
Al 0 0.0 0.0 0.0 0.0 0.0 20.5Al 0.0 0.0 21.9

NHé 43.5 0.0 4.0 0.0 4.0 47.5 5.5 NH4 40.3 44.0 5.9
NO3 55.5 0.0 0.0 11.0 11.0 66.5 28.6 NC3 51.4 61.6 30.6
cl 66.8 106.4 0.0 0.0 104.4 171.2 171.2 Cl 61.8 158.5 183.3
S04 70.4 10.8 5.0 8.0 23.8 94.2 100.2 S04 65.2 87.2 107.3
A- -4 0.4 0.0 0.0 0.4 -3.6 20.5 A- -3.7 -3.3 21.9

sum+ 188.7 115.6 5.0 19.0 139.6 328.3 320.5 sum+ 174.7 303.9 343.1
sum- 188.7 115.6 5.0 19.0 139.6 328.3 320.5 sum- 174.7 303.9 343.1

sBC 127.6 115.6 4.0 0.0 119.6 247.2 201.5 sBC  118.1 228.8 215.7
SSA  192.7 115.2 5.0 19.0 139.2 331.9 300.0 ssA  178.4 307.2 321.2
alk -65.1 0.4 -1.0 -19.0 -19.6 -84.7 -98.5 alk -60.3 -78.4 -105

TOC 6.9 T0C 7.4
$io2 1.9 sio2 2.0
c.d. 3.0 c.d. 2.97
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Flux and concentrations units meq/m2/yr and ueg/l
ROLF winter 88-89 25-11-88 to 11-05-89
Input Output
Wet Dry Total
mar. part. gases subtot.

H20  517.1 529 H20
H+ 35.3 48.5 He
Na 35.4 74.6 Na
K 1.2 2.3 K
Ca 5.4 10.6 Ca
Fg 9 19 Mg
al g 11.5 Al
NHG 26.8 3.3 NHG
NO3 29.7 17.8 NO3
cl 41.3 Q4.6 CL
S04 28.7 53.1 S04
A- 2.4 0 2 0 0 6 4.3 A-

sumt 112.1 0 0 0 0 0 169.8 sum+
sum-  112.1 [ 0 ] 0 0 169.8 sum-

$BC 76.8 0 0 0 0 0 109.8 SBC
SSA 109.7 0 0 0 0 0 165.5 sSA
alk -32.9 o 0 0 0 0 -55.7 alk

ToC 3.32 10C
sioz 0.69 sioz
c.d. 1.320 c.d.

Flux and concentrations units meq/m2/yr and ueg/i
ROLF summer 88-89 11-05-89 to 11-24-89
input Output
Wet Dry Total
mar. part. gases subtot,

H20  563.% 405 H20
He 25.8 50 H+
Na 20.3 £3.2 Na
K 2.1 3.4 X
Ca 4.3 8.1 Ca
Mg 5.6 14.8 Mg
Al 0 9 &l
HHE 18.7 2.2 NH&
KO3 25.8 10.8 NO3
cl 25.3 76.6 CL
S04 31.6 47.1 S04
A- -6.1 0 0 0 0 0 16.2 A-
sunt  76.8 1} 0 0 0 0 150.7 sum+
sum-  76.8 1] 0 0 ¢ 0 150.7 sum-
SBC 51 0 0 0 0 0 91.7 SBC
SSA 82.9 0 ] 0 0 0 134.5 ssA
alk  -31.9 0 0 0 0 0 -42.8 alk
T0C 3.6 T0C
$i02 1.18 gio2

c.d. 4.50 c.d.

03/30 21
concentrations
in Out.
Wet  Total
68.3 ERR 1.7
78.4  ERR 141.90
2.3 ERR 4.3
10.4 ERR 20.0
17.4  ERR 35.9
0.0 ERR 21.7
48,0 ERR 6.2
57.4 ERR 33.86
79.9 ERR 178.8
74.8 ERR 100.4
4.6 ERR 8.1
216.8 ERR 321.0
216.8 ERR 321.0
148.5  ERR 207.6
212.1  ERR 312.9
-63.6 ERR -105
0.0 ERR 6.3
0.0 ERR 1.3
0.00 ERR 1.30
03/30 91
concentrations
in Qut
Wet  Total
45.8 ERR 123.5
36.1 ERR 156.0
3.7 ERR 8.4
7.6 ERR 20.0
9.9 ERR 36.5
0.0 ERR 22.2
33.2 ERR 5.4
45.8 ERR 26.7
45.3  ERR 189.1
56.1 ERR 116.3
-10.8 ERR 40.0
136.4  ERR 372.1%
136.4 ERR 372.1
90.6 ERR 226.4
147.2  ERR 332.1
-56.7 ERR -106
0.0 ERR 8.9
0.0 ERR 2.9
0.00 ERR 4.50
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Flux and concentrations units mea/m2/yr and ueq/l
EGIL winter 89-90 25-11-89 to 31-05-90
Input Sutput
Wet Dry Total
mar. part. gases subtot.

H20 $90.8 615 HZ0

H+ 31.9 47.7 H+
Na 70.9 59.2 Na
K 1.7 2.5 K
Ca 4.8 9.1 Ca
Mg 15.9 12.7 Mg
Al [t} B8.2 Al
NH& 11.9 4 NHG
NO3 18 16.1 NO3
cl 82.8 65.1 ¢l
SO4 47.3 60.2 S04
A- -1 g 4] 0 0 o 2 A-

sum+  137.1 0 0 g 0 0 143.4 sum+
sum-  137.1% 0 0 0 0 0 143.4 sum-

sBC  105.2 0 ¢ 0 0 0 87.5 SBC
SSA  148.1 0 0 0 ¢ 0 141.4 SSA
alk  -42.9 0 0 0 0 0 -53.9 alk

T0C 4.5 TOC
sioR 5102
c.d. 0.44 c.d.

Flux and concentrations units meg/m2/yr and ueq/l
KIM winter 89-90 25-11-89 to 31-05-90
Input Dutput
et Dry Total
mar. part. gases subtot.

H20  606.1 602.5 H20
H+ 3.1 38.5 H+
Na 44.3 53.5 Na
K 0.8 2.7 K
Ca 2.2 5 Ca
Mg 10.5 8.3 Mg
Al 0.0 6.8 Al
NH4 1.4 1.6 NH&
NO3 0.8 9 NO3
cl 54.8 55.3 ¢l
S04 6.8 26.8 S04
A- -0.1 0 0 0 0 0 25.3 a-
sum+  62.3 0 0 0 0 0 116.4 sum+
sum-  62.3 0 0 0 0 0 116.4 sum-
SBC 59.2 o} o 0 0 0 71.1 s8C
SSA 62.4 0 0 1] 0 0 91.1 ssA

alk -3.2 0 0 0 0 0 -20 alk

ToC 7.7 T0C
sio2 1.06 s5i02
c.d. 3.29 c.d.

03/30 91
concentrations
in Out
Wet  Total
54.0 ERR 77.6
120.0  ERR 96.3
2.9 ERR 4.1
8.1 ERR 14.8
26.9 ERR 20.7
0.0 ERR 13.3
20.1 ERR 6.5
30.5 ERR 26.2
140.1  ERR 105.9
80.1 ERR 97.9
-19  ERR 3.3
232.1  ERR 233.2
232.1 ERR 233.2
178.1  ERR 142.3
250.7 ERR 229.9
-73 ERR  -88
0.0 ERR 7.3
0.0 ERR 0.0
0.00 ERR 0.44
03/30 91
concentrations
In Out
Wet  Total
5.1 ERR 63.9
73.1 ERR 88.8
1.3 ERR 4.5
3.6 ERR 8.3
17.3 ERR 13.8
0.0 ERR 11.3
2.3 ERR 2.7
1.3  ERR 14.9
90.4 ERR 91.8
11.2  ERR 44.5
-0.2 ERR 42.0
102.8 ERR 193.2
102.8 ERR 193.2
97.7 ERR 118.0
103.0  ERR 151.2
-5.3 ERR -33.2
0.0 ERR 12.8
0.0 ERR 1.8
0.00  ERR 3.29
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Flux and concentrations units meq/m2/yr and ueg/l
ROLF winter 8%-90 25-11-89 to 31-05-90

H20
H+
Na

Ca
Mg
Al
NH&
HO3
cl
S04
A-

sum+
sum-

SBC
SSA
alk

TOC
sio2
c.d.

Wet

728.0
36.1
72.4

1.9
5.6
16.0
0.0
23.0
29.0
78.6
42.2
3.2

153.0
153.0

118.9
149.8
-30.9

Input

mar.

Output
Dry Total
part. gases subtot.

616.5 K20
56.3 H+
104.2 MNa

9.2 Ca
16.1 Mg
7.8 Al
2.2 WHL
16.8 KO3
134.1 ¢t
47.2 S04

[t 0 0 0 200.8 sum+
0 0 0 0 200.8 sum-

0 0 0 0 136.7 sBC
0 0 0 0 198.1 s54
0 0 0 0 -61.4 alk

3.32 10C
0.69 sioz
0.81 c.d.

out

21.3
169.0
8.1
14.9
26.1
12.7
3.6
27.3
217.5
76.6
[

325.7
325.7

221.7
321.3
-100

5.4
1.1

D3/30 91
concentrations
In
Wet  Total
46.8 ERR
99.5 ERR
2.6 ERR
7.7 ERR
22.0 ERR
31.6 ERR
39.8 ERR
ERR  ERE
108.0  ERR
58.0 ERR
4.4 ERR
210.2 ERR
210.2 ERR
143.3  ERR
205.8 ERR
-42.4 ERR
0.0 ERR
0.0 ERR
0.00  ERR

0.81%
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Risdalsheia weighted-average concentrations 20-Mar 91
file: ris-all.wgl uveg/1

EGIL concentrations
W84 $84 W85 $85 W86 $86 We7 87 W88 S88 W89 $89 Wo0

mm 417 547 116 429 128 442 253 850 331 904 615 390 621.2
h 77 109.7 69.0 76.9 62.5 95.0 55.3 84.7 62.5 73.0 66.0 92.1 75.7
na 101 91.4 112.1 65.3 93.8 95.0 90.9 97.6 86.4 58.6 89.9 66.7 106.4
k 10 5.5 17.2 4.7 15.6 g.0 15.8 5.9 8.8 4.4 9.3 2.8 4.8
ca 1% 4.6 25.9 11.7 23.4 18.% 23.7 17.6 15.7 15.5 18.6 17.2 15.1
mg 29 23.8 34.5 16.3 31.3 27.1 31.6 23.5 21t.1 17.7 23.9 22.1 21.9
al 26 21,9 17.2 2.3 15.6 18.1 7.9 15.3 13.0 10.0 15.0 15.1 13.4
nhé 24 9.1 51,7 14.0 62.5 22.6 55.3 17.6 31.7 19.9 35.9 10.5 11.1
ne3 72 3.6 34.5 18.6 46.9 36.2 55.3 31.8 41.4 26.5 39.3 22.8 29.0
cl 91 117.0 146.6 62.9 101.6 113.1 87.0 108.2 89.4 59.7 96.7 77.4 128.1
sob 106 111.5 137.9 88.6 125.0 135.7 122.5 101.2 97.3 77.4 102.4 91.8 90.3
A- 10 11.0 8.6 28.0 31.3 0.0 15.8 21.2 11.2 34.3 19.5 38.5 1.0

SBC 178.0 144.46 261.4 111.9 226.6 171.9 217.4 162.4 163.7 116.2 177.4 119.2 159.4
SSA 269.0 265.1 319.0 170.2 273.4 285.1 264.8 241.2 228.1 163.7 238.5 192.1 247.4
alk -91.0 -120.7 -77.6 -58.3 -46.9 -113.1 -47.4 -78.8 -64.4 -47.6 -61.1 -72.8 -88B.1
sBC* 77.0  14.6 78.7 42.0 113.8 46.4 120.9 42.2 64.5 49.8 70.0 33.3 17.1
SO4* 96.6 99.5 122.8 82.1 114.5 126.1 113.6 90.0 88.1 7.3 92.5 83.8 77.1
T0C 5.3 9.1 10.3 15.1 10.9 10.6 6.8 10.5 6.9 1.7 10.1 11.8 10.1

KiM concentrations
Wes $84 Was s85 W86 £86 W87 $87 w838 $S88 W9 $89 W90

mm 417 410 153 272 223 307 154 632 208 695 529 410 606
h 89 95.1 65.4 80.9 53.8 B84.7 64.9 79.1 4B.1 64.7 59.5 78.3 60.6
na 136 82.9 104.6 102.9 85.2 110.7 110.4 80.7 72.1 56.1 66.9 85.4 84.8
k 10 4.9  19.6 7.4 9.0 6.5 13.0 6.3 4.8 4.3 7.9 6.1 5.6
ca 19 12.2 19.6  11.0 13.5  16.3  13.0 11.1 9.6 8.6 7.2 10.5 7.3
mg 31 1.6 26,1 1.7 7.9 26,1 19.5 174 16.6 0 12,9 11.5  16.3  12.5
al 17 4.9 6.5 11.0 4.5 9.8 13.0 9.5 9.6 8.6 8.3 12.7 10.4
nhé 17 2.4 19.6 7.4 17.9 6.5 13.0 4.7 9.6 5.8 8.1 2.9 2.1
no3 62 4.9 13.14 7.4 17.9 16.3  19.5 4.7 9.6 2.9 6.0 4.6 5.6
cl 120 117.17 143.8 125.0 85.2 117.3 136.4 98.1 76.9 66.2 80.9 104.1 97.0
soh 137 73.2 85.0 58.8 53.8 8i.4 64.9 50.6 48.1 30.2 35.2 45.6 33.2
A- 0 22.0 19.6 441 44.8 45.6 26.0 55.4 38.5 61.9 47.4 57.8 47.5
SBC 211.0 117.1 189.5 143.4 143.5 166.1 168.8 120.3 110.6 87.8 101.7 121.2 112.4
SSA 319.0 195.1 241.8 191.2 157.0 215.0 220.8 153.5 134.6 99.3 122.1 154.4 135.8
alk -108.0 -78.0 -52.3 -47.8 -13.5 -48.9 -51.9 -33.2 -24.0 -11.5 -20.4 -33.2 -23.4
sBC* 77.8 -12.9 29.9 4.6 48.9 36.0 17.5 11.4  25.2 14.3  11.¢9 5.6 4.7
SO4* 126.6  61.1  70.2 45.9 45.0 69.4 50.9 40.5 40.2 23.4 26.8 34.9 23.2
70C 8.4 17.3 15 22.4 .7 5.4 11.2  16.5 1.5 16.7 4.6 12,4 14.6
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nhé
no3
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s0bk

SBC
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alk
SBC*
SO4*
T0C
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SBC
SSA
alk
SBC*
S04*
T0C

concentrations
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489
85.9
106.3
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14.3
26.6
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24.5
53.2
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278.1
-100.2
73.5
121.2
7.4

year June-June

83-84
pre

47
77
101
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78.6 99.6 112.9
25.5 5.9 0.0
107.8 171.3 165.9
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21.2

128.8
192.3
-63.5
-3.5
50.2
9.7

W88

912
59.2
99.8

4.4

8.8
14.3

5.5
13.2
24.1
89.9
65.8
24.1

140.4
179.8
-39.5
40.5
56.5
8.1

87-88

1181
78
94

17
23
15
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103
100
18
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48
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822
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3.6
17.
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10.
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14,
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104.
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OO WO N 0D
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15.
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529
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3.8
20.8
35.9
20.8
5.7
34.0
179.6
100.2
7.6

207.9
313.8
-105.9
8.6
81.7
6.3

88-89

1519
70
71

17
20
12
26
32
75
88
28

141
194
-53
58
80
11.1

889

405
123.5
155.6

7.4

19.8
37.0
22.2

4.9

27.2
190.1
116.0
39.5

224.7
333.3
-108.6
13.7
96.5
8.9

W90

709.8
97.9
173.3
8.0
17.3
31.0
14.2
8.3
31.4
225.4
90.2
3.1

238.0
347.0
-109.0
-12.3
66.9
6.3

89-90

1011.2
82
91

16
22
14
1
27
109
91
15

144
226
-82
23
80
10.8
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soh
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pre
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89
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24
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217
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13.9
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89
100

19
25
i0
10
24
119
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11
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27
93
10.8

87-88

840
70
78

11
17
10

92
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51

118
148
-31
15
40
15.1
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21
11

14
111
63
22

132
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-57

52
9.3
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1224
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33
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28
13.8

89-90

1114.8
108
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18
33
17
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212
100

17

233
342
-109

78
7.3
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€02 in soil air. Risdalsheia 1988. Units: % atm.

Date

88-06-10
88-06-23
88-07-14
88-08-04
88-08-18
88-09-09
88-09-22
88-10-20

C02 in soil air. Risdalsheia

Date

89-05-26
89-06-08
89-06-22
89-07-06
89-07-20
- 89-08-04
89-08-18
89-09-01
89-09-13
89-10-05
89-10-19

02 in soil air.

Date

90-05-16
90-05-31
90-06-14
90-06-28
90-07-11
90-07-27
90-08-08
90-08-23
90-09-07
90-09-20
90-10-11

0.17
0.16
0.16
0.14
0.24
0.16
0.22
0.08

KIM

0.17
0.09
0.15
0.09

0.1
0.09
0.17
0.16
0.16
0.15
0.13

Appendix 10. Risdalsheia. CO, in soil air

KIM

0.18
0.21

0.19
0.21
0.27
0.26
0.27
0.07

0.19
0.22
0.15
0.22
0.32
0.25

0.3

avg.
0.16
0.15
0.18
0.18
0.21
0.15
0.16
0.08

0.2

0.2
0.15
0.13
0.27
0.25
0.25
0.07

1989. Units: %atm.

2 3 avg.
0.18 0.21 0.19
0.14 0.16 g.13
0.14 G.11 0.13
0.11 0.1 0.11
0.14 0.15 0.13

0.1 0.11 0.10
0.2 0.2 0.19
0.15 0.16
0.2 0.2 0.19
0.17 0.16 0.16
0.13 0.15 0.14

0.2
0.23
0.45

0.2

0.3
0.7
0.19
6.12
0.11

0.1

3
0.28
0.22
0.45

0.2
0.35
0.22

0.2

6.12
0.11

0.07
0.07
0.06
0.04
0.10
0.04
0.08
0.13
0.18
0.16
0.07

Risdalsheia 1990. Units: %atm.

avg.

0.19
0.1¢9
0.29
0.29
0.19
0.30
0.18
0.19
0.12
0.1
6.10

ROLF
2 3 avg.
0.1 0.1 0.18
0.1 0.1 0.16
0.11 0.11 0.18
0.2 0.15 0.22
0.22 0.16 0.26
c.21 0.4 0.19
0.13 0.09 0.12
0.06 0.06 0.06
ROLF
2 3 avg.
0.08 0.10 0.08
0.09 0.08 0.08
G.05 0.08 0.06
C.06 0.06 0.05
6.08 0.06 0.08
0.05 0.05 0.05
0.10 0.12 0.10
0.10 0.10 0.11
0.08 0.08 0.11
c.08 0.07 0.10
0.09 0.08
ROLF
1 2 3
0.06 0.07 0.08
0.08 0.12 0.15
0.08 0.08 0.0%
0.1 0.11
0.08 0.15 0.2
0.13 0.14 0.27
0.08 0.09 0.11
0.15 0.15 0.16
0.1 2.1 0.12
0.04 0.06 0.11
0.08 0.09 0.09

1

0.1
0.12
0.08
0.18

0.1
0.08
0.08
0.04

1
0.06
0.50
0.50
0.08
0.14
0.10
0.13
0.10
5.20
0.35
0.06

avg.
0.07
0.12
0.08
0.1
0.14
0.18
0.09
0.15
0.1
0.07
0.09

EGIL
2
3.5
1.3

4.9

0.

EGIL

2
0.5
0.09
0.09
1.5
0.5
0.12

0.06
0.1
0.1

,0.11

0.14

0.15

0.16

0.13

0.08

0.12

0.06

0.1
0.09

8

1
0
0
0
0
0
0
0
1
1
0

0.76
1.3

0.5
0.26
0.17

0.09

avg.
0.10
0.13
0.12
0.12
0.09
0.07
1.67
0.04

avg.
.19
.30
.86
.63
.30
11
.13
.10
.90
.48
.06

EGIL

2.8
4.5

2.5

0.45

avg.
0.06
1.22
1.97
0.1
0.14
1.05
0.29
0.15
0.08
0.1
0.06
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Appendix 11. RAIN publication list. March 1991

Wright, R.F. 1985. RAIN project. Annual report for 1984. Acid Rain Res.
Rept. 7/1985 (Norwegian Institute for Water Research, 0slo), 39 pp.

Lotse, E., and E. Otabbong, 1985. Physiochemical properties of soils at
Risdalsheia and Sogndal. RAIN project. Acid Rain Res. Rept. 8/1985
(Norwegian Institute for Water Research, Oslo), 48 pp.

Wright, R.F. 1985. RAIN-prosjektet. Limnos nr. 1: 15-20 (in Norwegian).

Wright, R.F., E. Gjessing, N. Christophersen, E. Lotse, H.M. Seip, A. Semb,
and B. Sletaune, 1986. Project RAIN: Changing acid deposition to whole
catchments. The first year of treatment. Water Air Soil Pollut. 30:
47-64.

Wright, R.F. and E. Gjessing 1986. RAIN project. Annual report for 1985.
Acid Rain Res. Rept. 9/1986 (Norwegian Institute for Water Research,
0slo), 33 pp.

Wright, R.F., E. Gjessing, A. Semb and B. Sletaune. 1986. RAIN project.
Data report 1983-85. Acid Rain Res. Rept. 10/86 (Norwegian Institute
for Water Research, Oslo), 62 pp.

Wright, R.F. and B. J. Cosby, 1987. Use of a process-oriented model to
predict acidification at manipulated catchments in Norway. Atmos.
Environ. 21: 727-730.

Wright, R.F. 1987. RAIN project: Results after 2 years of treatment. p.
14-29, In H. Barth (ed.) Reversibility of Acidification (ETsevier
Applied Science, Londonj), 175pp.

Hauhs, M. 1986. Relation between chemistry of soil solution and runoff in
two contrasting watersheds: Lange Bramke (West Germany) and Risdalsheia
(Norway), p. 207-217, In S. Haldorsen and E.J. Berntsen (eds.) Water in
the Unsaturated Zone (Nordic Hydrologic Programme Report 15, P.0.  Box
5091, 0301 Oslo), 284 pp.

Hauhs, M. 1987. The vrelation between water flow paths in the soil and
runoff chemistry at Risdalsheia, a small headwater catchment in sout-
hern Norway (RAIN-project), p. 173-184, In Acidification and Water
Pathways, vol. I. (Norwegian National Committee for Hydrology, P.0.Box
5091, 0301 0slo 3), 458 pp.

Wright, R.F., 1987. RAIN project. Annual report for 1986. Acid Rain Res.
Rept. 13/87 (Norwegian Inst. Water Research, Oslo, Norway), 90pp.

Parmann, G. 1988. Det nytter 3 redusere sur nedbgr. Populervitenskapelig
Magasin 3/88: 8-11 (in Norwegian).

{(jan)wri-rain-pubs
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Hauhs, M. 1988. Water and ion movement through a minicatchment at
Risdalsheia, WNorway (RAIN project). Acid Rain Res. Rept. 14/88
(Norwegian Inst. Water Research, Oslo, Norway), 74pp.

Wright, R.F., 1988. RAIN project. Annual report for 1987. Acid Rain Res.
Rept. 16/88 (Norwegian Inst. Water Research, Oslo, Norway), 77pp.

Wright, R.F., Norton, S.A., Brakke, D.F and Frogner, T. 1988. Experimental
verification of episodic acidification of freshwaters by seasalts.
Nature 334: 422-424.

Wright, R.F., Lotse, E., and Semb, A. 1988. Reversibility of acidification
shown by whole-catchment experiments. Nature 334: 670-675.

Wright, R.F. 1989. RAIN project: Role of organic acids in moderating pH
change following reduction in acid deposition. Water Air Soil Pollut.
46: 251-259.

Lotse, E. 1989. Soil chemistry 1983-86 at the RAIN project catchments. Acid
Rain Research Report 18/1989 (Norwegian Institute for Water Research,
0slo), 66 pp.

Reuss, J.D. 1989. Interpretation of soil data from the RAIN project. Acid
Rain Research Report 19/1989 (Norwegian Institute for Water Research,
Oslo), 81 pp.

Frogner, T. 1990. The effect of acid deposition on cation fluxes in
artificially acidified catchments in Western Norway. Geochim. Cosmochim.
Acta. 54: 769-780.

Wright, R.F., Cosby, B.J., Flaten, M.B., and Reuss, J.0. 1990.
Evaluation of an acidification model with data from manipulated
catchments in Norway. Nature, 343: 53-55,

Wright, R.F., and Henriksen, A. 1990. The RAIN project - an overview, p.
161-166, In B.J. Mason {ed.) The Surface Waters Acidification Programme
(Cambridge University Press, Cambridge), 522 pp.

Wright, R.F. 1in press, RAIN projects. Annual repori for 1988, 1989 and

1990. Acid Rain Research Report 24/91 (Norwegian Institute for Water
Research, Oslo, Norway).
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Acid Rain Research Reports

1/1982 Henriksen, A. 1982. Changes in base cation concentrations
due to freshwater acidification. 50 pp. Out of print.

2/1982 Henriksen, A. and Andersen, S. 1982. Forsuringssituasjonen
i Oslomarkas vann. 45 pp. Out of print.
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