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1 INTRODUCTION

bjorsa is one of the largest rivers in Iceland, with a watershed of 7380 km? at Pjorsartun,
whereof 1032 km? are covered by glaciers. Major hydroelectric power plants have been
constructed on the upper reaches of the river during the last 30 years, which have
modified the sediment transport greatly; however, mean discharge has changed minorly.
Today, the annual mean discharge at bj6rsartin (Fig. 1) is about 355 m¥/s, similar to
what it was before dam constructions on the upper reaches of the river. The dams have
though stabilized the seasonal discharge distribution slightly by increasing the winter
discharge and decreasing summer discharge. Furthermore, whereas larger floods have
been unaffected, minor floods appear to have been dampened to some extent in recent
years due to larger reservoirs.
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Figure 1. Map of bjorsa river basin, including main locations along the river.




Sediment transport in river Pjorsa has decreased significantly in the lower part of the
river after the large reservoirs were constructed in the Upper Pjorsd region, as most of
the sand and gravel is deposited in the reservoirs (Haukur Témasson 1982). Suspended
sediment samples have been taken irregularly at Urridafoss since 1962, and these
indicate that after 1970, when the first power plant was constructed at Burfell, sediment
transport decreased substantially (Fig. 2). Figure 2 shows, however, that large gaps
exist within the sample series after 1970, which complicates statistical analysis of the
data.
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Figure 2. Suspended sediment transport according to samples taken at Urridafoss, Bjérsa.
Each circle represents a sample. S1 samples were taken with sediment sampler S49 from
several locations on the cableway below the bridge on Highway 1; S3 samples were taken with
handsampler DH48 from one side of the river bank close to the same bridge.

Hydropower plant construction on the lower reaches of Pj6rsd was first proposed at the
beginning of last century, but these optimistic plans fell short. In recent years these
ideas have been revived and two possible reservoir locations are presently being
investigated, i.c. at Ntipur and Urridafoss (Fig. 1). One of the main concerns for both
the ongoing environmental impact assessment and the design of the hydropower plants
is river sediment transport and the fill-in time of the reservoirs. For this reason a
detailed study on total sediment transport was initiated in the Urridafoss area during the
year 2001. The study was completed by the Hydrological Service of Orkustofiun
(National Energy Authority).

The suspended samples that have been taken at the sampling site below the bridge on
Highway 1in recent years (hereafter called Urridafoss samples) are an integral part of a
larger research project that involves detailed chemical analysis of Pjorsa and three other
rivers in the southern lowlands of Iceland. The Pjérsd sediment samples are, however,
imperfect as they are taken with a handheld sediment sampler (DH48), which does not
reach the middle nor the bottom of the river where the sediment concentration is the
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greatest and the suspended sediment grains the largest. Thus, sediment concentration in
the Urridafoss samples is thought to be underestimated. Because of this problem, a
motorized cableway was built across the river at Krdkur, approximately 2 km upstream
of the Highway 1 bridge, for the sediment sampling program that was initiated in 2001.
The construction of the cableway also permits bedload sampling, but previous bedload
samples from Pjérsd had only been collected from its upper reaches at Sandartunga,
Séleyjarh6foi, and above Hreysiskvisl (Fig. 1) (Haukur Témasson ef al. 1996; Svanur
Palsson 2000). The data introduced in this report includes results from suspended
sediment samples at Urridafoss and Krdkur and bedload samples at Krokur, all taken in
2001.

2 SAMPLING AND DATA ANALYSIS

The sediment sampling at Krékur and Urridafoss was twofold in the year 2001. Firstly,
six suspended sediment samples were taken at Urridafoss in connection with a chemical
analysis program in southern Iceland. Secondly, nine sediment sampling campaigns
were completed at Krokur/Urridafoss in 2001. During each campaign, a set of bedload
samples and an integrated suspended sediment sample was taken from the cableway at
Krékur, as well as a suspended sediment sample at the ordinary sampling location
below the Highway 1 bridge above Urridafoss for comparison. In addition to the full
sediment campaigns, one extra comparison set of suspended samples at Krékur and
Urridafoss was taken. Figure 3 shows the discharge at Pjérsdrtiin during the latter part
of 2001 and the timing of the sampling campaigns (circles). The discharge data is taken
directly from the computerized Pjérsartiin water gauge (vhm 30; V320).
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Figure 3. Discharge at bjorsartin during the summer of 2001. Timing of the bedload
campaigns is shown as open circles and the comparison sample campaign with a solid square.

The discharge was relatively uniform during the summer, with some peak flows in
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between, whereas it fluctuated much more during the latter part of the year. In addition
to samples collected at medium high discharge, samples were taken during the peak
discharge in mid July and late August. The discharge values during each campaign are

shown in Table 1. The discharge fluctuated by as much as 59 m’

campaign, but less than 10 m>/s in campaigns 3, 4, and 9.

/s during the first

Table 1. Discharge at Bjdrsdrtin during the sample campaigns in 2001.

Campaign date Campaign no. Mean discharge  Minimum discharge Maximum discharge Range
(m’/s) (m’/s) (m’/s)
11-14 July 2001 1 351 322 381 59
23-25 July 2001 2 320 306 329 23
31 July—1 August 2001 3 326 324 328 4
8-9 August 2001 4 327 323 331 7
13-14 August 2001 5 326 318 351 33
23-24 August 2001 6 442 432 461 29
29-30 August 2001 7 342 328 353 25
18-19 September 2001 8 352 331 372 42
19-20 December 2001 9 352 351 356 5
17 December 2001 311 308 316 3

suspended samples only

2.1 Suspended sediment samples

2.1.1 Sample types

Suspended sediment samples that are taken within the river sampling program of the
Hydrological Service are classified into two main groups, F and S samples. The
classification depends on the sampling procedures used in the field.

F-samples are sampled directly in bottles without the use of a sampler. All but two F-
samples from Urridafoss were taken before 1966 and are thus not of concern in this
study.

S-samples are sampled into 1 pint (0.47 1) bottles using a specific water sampler. Three
types of samplers are used: 1) The handsampler (DH48), which is fastened to a rod that
is lowered by hand into the river; 2) the S49 sampler, which is attached to a winch; and
3) the P61 sampler, which is also attached to a winch, but is heavier than the 549
sampler and has an electronic opening that is possible to open with a remote control.
All these samplers allow the water to flow into the flask through a valve, while the air in
the flask is sucked out through another valve on the side. As the valve in the DH48 and
the S49 samplers is always open, these samplers take an integrated river sample from
the river surface, to the riverbed, and to the river surface again when the samplers are
lowered into the river and lifted up again at a constant rate. When the P61 sampler is
used, the sampler is lowered to the riverbed where the valve is opened and then lifted up
again. This procedure results in an integrated sample from the bottom to the surface.

The S-samples are further divided into three categories, S1, S2, and S3.
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S1 samples are taken from several locations (usually 3-5) on the river transect using the
S49 and P61 samplers. These samples are considered to be the best quality samples.

S2 samples are taken from 1-2 locations on the river transect. They are taken with the
S49 sampler and are usually equal to S1 samples in quality, especially when taken in
high discharge rivers where turbulent flow occurs.

S3 samples are always taken with the handsampler, DH48, and are taken from either
riverbank in the greatest current if possible. These samples are of less quality than S1
and S2 samples as they do usually not reach the bottom where the greatest sediment
concentration is. S3 samples are thought to represent the finer sediment fraction
reasonably, but underrepresent the coarser sediment load.

Most samples that were taken from the old cableway between the Highway 1 bridge and
Urridafoss before 1968 were of S1 type, although several F, S2, and S3 samples exist
from this time. Excluding two F-samples, only S3 samples have been taken at this
location since 1968.

The suspended samples taken during the sediment campaigns in 2001 were of two
categories: 1) S1 samples taken with a P61 sampler from the cableway at Krékur and 2)
S3 samples taken with a DH48 sampler from either bank at the Highway 1 bridge above
Urridafoss.

The samples during the first two sediment campaigns were taken at ten locations on the
river transect, but the number of locations was decreased to seven in campaigns 3-9
(Table 2). However, samples were only collected at six locations during the suspended
sampling campaign on December 17", In the following text, all references to stations
are in meters from house, which is located ca. 18 m from the left (eastern) bank of the
river.

Table 2. Station locations on the river transect during sample campaigns at Krdkur in 2001.

Campaign date Campaign no. Station locations m from house
11-14 July, 2000 1 40,50,60,70,80,90,100,130,160,180
23-25 July, 2001 2 40,50,55,60,65,70,80,100,140,180
31 July-1 August, 2001 3 40,50,60,65,70,80,140

8-9 August, 2001 4 —

13-14 August, 2001 5 —

23-24 August ,2001 6 —_

29-30 August, 2001 7 —

18-19 September, 2001 8 —

19-20 December, 2001 9 —

17 December, 2001 susp. only 40,50,60,70,100,140

2.1.2 Grain size analysis

The S3 samples of last year from Urridafoss included in most cases six bottles that
were combined into one sample and analyzed for grain size, using a combination of
sedimentation method (<63pum) and sieving (263um). Suspended sediment
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concentration (mg/l), total dissolved sediment concentration (TDS in mg/l), and grain
size distribution were measured on all samples. S1 samples from Krékur consisted of
either 6 or 10 sample bottles taken at a specific distance from the river bank. Each bottle
was analyzed separately for grain size using the same methods as the S3 samples. The
result from each bottle was then weighted with the volume of each flask to compare the
samples with Urridafoss samples, using the following formula:

CVi+ClVat..+CilVa
V

Suspended sediment concentration (weighted mean):

where C indicates suspended sediment concentration, ¥ volume, and » number of flasks.

This study reports the results in five grain size classes based on a modified Atterberg
grain size scale. Table 3 shows the size classes and the Icelandic and Swedish terms
used for those categories. Due to problems translating the Icelandic terms for size
classes into English without confusing them with other grain size scales, such as the
widely used Udden-Wentworth scale, the Icelandic names are hereafter used in this
report. The near applicable grain size terms according to Udden-Wentworth are,
however, also included in Table 3 for comparison.

Table 3. Grain size classification used in this report.

Icelandic name used here ~ Swedish name English name Grain size (mm)
Sandur Sand “Coarse and medium sand” 2-0.2
Grofmor Grovmo “Fine sand” 0.2-0.06
Finmér Finmo “Coarse silt” 0.06-0.02
Méla Mjila “Fine silt” 0.02-0.002
Leir Lera “Clay” <0.002

Sediment grains larger than 2 mm are included within the sandur fraction; however,
only an insignificant part of the suspended sediment is larger than 2 mm. Note that
depending on the current velocity, the sandur can be transported as bedload at some
locations, whereas at other location the same grains are transported in suspension.
Sediment coarser than 2 mm is, however, mostly transported as bedload.

2.2 Bedload samples

2.2.1 Sampling procedure

Bedload samples were retrieved from the cableway at Krokur with a Helley-Smith
bedload sampler. The sampler that was used is 105 lbs (47.7 kg) and has an opening of
3x3 inches (ca. 7,6x7,6 cm), and 3.22 expansion ratio (Fig. 4).

The bedload stations were the same as the suspended sediment stations shown in Table
2, but the exact location of the bedload station may differ by as much as 1-2 m due to
variable slack of the main cable. This is especially true for distance measurements
during campaign no. 1 when the cableway was new.
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At each station the bedload sampler was lowered to the riverbed where it sat for a
certain time before it was pulled up again. This time ranged from 30-300 seconds,
depending on the bedload transport at the station. While the sampler was situated at the
river bed, the bedload was collected in a woven sample bag behind the opening, which
has a mesh size of 250 pm; thus allowing the finest suspended material to filter through.
Each sample was weighted in the sample bag on a scale with &1 g precision after which
the weight of the bag was subtracted. The largest pebble, if any, in each sample was also
measured with a ruler. When the samples had been weighted they were thrown away,
excluding one sample from each station during each campaign, which was analyzed
with sieving for grain size at the sedimentology laboratory at the Hydrological Service.

Figure 4. Bedload sampling at the cableway at Krékur, Pjorsa.

During each campaign, approximately 10 samples were retrieved from each station. The
bedload transport was very variable so the sample bag overfilled occasionally; hence
extra samples were taken at such incidents. All samples were, however, used in
calculations of bedload transport. For those calculations, the wet weight of samples was
used which can be considerately greater than dry weight, i.e. for samples >50 g their
wet weight was usually <30% greater than their dry weight, but even greater difference
was seen in the smallest samples collected at 40 and 140 m.

2.2.2 Bedload calculations

The total bedload was calculated in several steps. First the bedload transport of each
sample at each station was calculated by dividing the weight of each sample (in grams)
by the time interval the sampler sat at the riverbed and the width of the sampler
opening. The mean transport at each station was then calculated.

o 1 < M,
Mean transport at each station j : Pgprt—p——
n, o td

where M; is the mass of sample 7 (in grams), # is the sampling time (in seconds) for
sample i, d represents the width of sampler opening (0.0762 m), and #; is the total
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number of samples at station /.
The total transport through the cross section was then calculated using the following
equation:

+ =
QM sz % ol qim—] q.’m X, + an x”H

Total transport through cross section : Q, = qixl + - . 3 >

2

where O, is in g/s and x represents the distance between sampling points, between a
marginal point and the edge of the water surface, or that of the moving strip of stream
bed (World Meteorological Organization, 1994).

In this report the transport between stations was also calculated for easier illustration of
the data in tables using:

Transport between stations . v =q,L

where L, is the distance between the midpoints between the stations adjacent to station j;
however, at each river bank only half the distance from the end station to the bank is
used. Summation of these values for the entire cross section provides the same results as
shown above for Q.

2.2.3 Bedload grain size measurements

The collected bedload samples were dried at 60 °C and then analyzed by dry sieving
into grain size classes. The largest sieve size that was used was 64 mm and the smallest
0.063 mm, but the sieve stack included sieves with aperture at every half-phi (Table 4).

Table 4. Grain size classes used in bedload sieving.

mm phi (0)
128 -7
90.5 -6.5
64 -6
44,8 -5.5
32 -5
22.4 -4.5
16 -4
11.2 -3.5
8 -3
5.6 -2.5
4 -2
2.83 -1.5
2 -1
1.41 -0.5
1 0
0.71 0.5
0.5 1
0.35 1.5
0.250 2
0.177 2.5
0.125 3
0.088 35
0.063 4
<0.063 pan
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Table 4 shows both the metric Udden Wentworth scale and the linear Phi scale (¢),
which is used in the following sections, as it simplifies statistical analysis of the data.
To change from Udden Wentworth values the following equation is used:

¢ = -loga(d)
where d is grain diameter in mm.
The grain size data are shown as cumulative graphs on a linear phi scale. In addition,
using the method of moments (Krumbein and Pettijohn 1938), the following

sedimentological parameters were calculated: mean, sorting, and skewness.

The moment statistics were calculated in the following manner:

Mean . L«, = Zﬁn
n

-\
Sorting : Op = ]’W

Skewness : Sks = _M
1000,’

where f indicates weight percent in each grain size grade and m the midpoint of each
grain-size grade in phi values.

The mean value in moment statistics indicates a simple arithmetic mean, whereas
sorting represents the standard deviation of the data. The sorting value represents the
slope of the cumulative graph; as the sorting value decreases, the sample is better sorted.
Folk (1974) divided the sorting values into seven groups for better verbal expression of
the data and those are shown in Table 5.

Table 5. Description of sorting values.

Sorting value Description

<0.35¢ very well sorted
0.35-0,50 ¢ well sorted

0.50-0,70 ¢ moderately well sorted
0.71-1,00 ¢ moderately sorted
1.00-2,00 ¢ poorly sorted

2.00-4,00 ¢ very poorly sorted
>4.00 ¢ extremely poorly sorted

The skewness value describes the form of the frequency curve, i.e. the sorting in the tail
of the grain-size population. Negative skewness indicates that distribution of the coarse
material is greater than the fine material, and vice-versa. Positively skewed material
thus has a tail of excess fine particles (Boggs, 1995).
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3 RESULTS

3.1 Suspended sediment samples

3.1.1 Urrioafoss samples

Sixteen suspended sediment samples were taken from either river bank below the bridge
on Highway 1 in the year 2001. At this location, Urridafoss, the samples were taken
with a handheld rod sampler (DH48). Even though the samples are taken where the
current is greatest and sediment is well mixed within the water column, the sampler
probably underestimates the coarser fraction because the handsampler does not reach
close to the river bed where the coarsest material travels.

The results from all 16 samples are shown in Table 6. The samples indicated in bold
were taken during an integrated chemical, discharge, and sediment study of four rivers
in southern Iceland in cooperation between scientists from the Science Institute and
Hydrological Service of Orkustofnun. The study is funded by Orkustofnun,
Landsvirkjun (National Power Company), and the Environmental and Food Agency of
Iceland (on behalf of the Ministry of Environment) (Sigurdur R. Gislason ez al. 2000).

Table 6. Grain size data on suspended sediment samples from Pjérsa at Urridafoss

Date Time Discharge Sediment Dissolved Sand % Gréfmér % Finmér % Meéla % Clay % Largest part.
(m’/s) (mg/l)  (mgM) (>0.2 mm) (0.2-0.06 mm) (0.06-0.02 mm) (0.02-0.002 mm) (<0.,002 mm) (mm)

2001.03.13. 12:00  (323) 76 48 37 16 8 26 13 1.6
2001.05.02. 12:00  328.7 31 62 38 7 7 34 14 1.2
2001.06.15. 10:40  273.9 51 T2 5 4 4 69 18 0.5
2001.07.13, 19:35 3502 114 45 1 1 5 34 59 0.3
2001.07.25. 14:50 3243 91 68 25 3 1 32 39 1.8
2001.08.01. 21:00 3254 124 4 22 2 5 22 49 1.8
2001.08.08. 10:35  326.5 108 66 2 1 1 38 58 0.5
2001.08.10. 00:00 318.8 78 57 10 2 4 28 56 0,8
2001.08.13. 20:00 319.6 127 51 16 2 2 27 53 2

2001.08.24. 21:25  422.0 145 51 7 4 4 22 63 0.6
2001.08.30. 17:45  343.7 117 50 12 3 3 27 55 1.1
2001.09.20. 16:45  454.9 232 63 14 6 6 43 31 1.5
2001.09.24. 10:36  360.2 125 62 6 1 1 33 59 1.1
2001.11.15. 11:50 3511 57 69 16 14 8 38 24 0.8
2001.12.17. 11:05  300.8 21 78 29 20 7 26 18 2

2001.12.20. 12:55  351.1 il 63 25 5 2 35 33 2.5

Samples in bold were taken during a different sediment research program; see text. * represent a TDS value that is
most likely erroneous; however, the reason for such low value is unknown.

The other Urridafoss samples were taken during nine bedload campaigns and one
suspended campaign (see Tables 1 and 2), roughly simultaneous to a sample at the
cableway at Krékur.

Figure 5 shows the relationship between suspended sediment concentration and
discharge in the Urridafoss samples from the year 2001. Generally, the sediment

T




concentration increases with discharge as is seen with correlation coefficient (r*) of
0.57, and is highest when the discharge is more than 450 m%/s in late September.
However, samples taken during the winter season (October—June) show the lowest
sediment concentration even though some of their corresponding discharge values are
relatively high (see samples within the rectangle on Fig. 5). The low total sediment
concentration in the winter samples is probably due to lack of sediment derived from
glacial summer melting, and higher and less variable discharges due to regulation for
hydropower production.
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Figure 5. Relationship between suspended sediment concentration and discharge in Urridafoss
samples from 2001.

The distribution of the Urridafoss samples into grain size groups is shown on Fig. 6.
The distribution varies greatly between samples, although it is evident that that leir
(<0.002 mm) concentration is greater during the summer months than winter months,
i.e. from October to June. This distribution supports the variability seen in the total
concentration values (Fig. 5), and confirms that the lower sediment concentration during
winter months is to a large extent related to lack of fine-grained glacial sediment outside
the glacial melting season.

Conversely, the percentage of sandur is higher during the winter months, which is
partly due to the closed array problems of such percentage data (when one value
decreases, other values increase), but to some extent due to the fact that coarser material
is transported down the river channel during the winter season. At this time the
discharge is higher than it would be if not regulated for hydropower production.
Furthermore, the water is colder and its viscosity greater, which causes larger grains to
stay in suspension than they would at higher temperatures.
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Figure 6. Grain size distribution in S3 samples from Urridafoss in 2001.

3.1.2 Kréokur samples

Each suspended sediment sample from Krékur consists of 6 to 10 sample bottles taken
from the cableway at equal number of locations on the cross section (Table 2). Water
volume was usually very small in the bottles closest to the river banks at 40 and 140 m.
This results in a larger error in grain size calculations for these bottles, especially for the
finer fractions and the TDS, which should be born in mind when the results are
interpreted.

Figure 7 shows the grain size distribution of the individual bottles before the weighted
mean distribution was calculated for each sample. Grain size distribution was very
variable among the bottles taken at 10 different occasions from July 13 to December 20,
2001. In almost all bottles the concentration of grdfindr (0.2—0.06 mm) and finmdr
(0.06-0.02 mm) is less than 5 %, whereas percentage of méla (0.02—0.002 mm) and leir
(<0.002 mm) varies between 0 and 70 %. Sandur (>0.2 mm) concentration varies,
however, the most, and is greatest, or over 90 %, in a 70 m bottle from December 20,
2001. The coarsest material appears to travel at 60-80 m distance from the house
(located 18 m from the left river bank), and is especially concentrated at 70 m (Fig. 7).
The highly variable sandur percentage is readily explained by the stochastic nature of
the coarse material being transported in pulses close to the bottom, except when the
current it great enough to lift the material into suspension. Minor current changes can
thus determine whether sandur is transported in suspension and collected with a
suspension sampler, or as bedload and consequently overlooked by the same sampler.
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Hence, the variable grain size seen in bottles from different stations can be explained by
different hydraulic conditions at each location, but as with the Urridafoss samples, the
closed array problem of percentage values can not be ignored.

100
90
80

60
50
40
30
20
10

100
80
80
70
60
50
40
30
20
10

0

Plérsd, Krékur 2001.07.13. Q=351 m%s

0 20 40 60 0] 100 120 140 160 180
Distance from house (m)

bjérsd, Krékur 2001.08.01. Q=325 mYs

200

e

0 20 40 60 80 100 120 140
Distance from house (m)

bjérs4, Krékur 2001.08,13, Q=319 m¥s

160

0 20 40 60 80 100 120 140
Distance from house (m)

bjérs 4, Krékur 2001.08.30. Q=337 m s

/
il

2

| I =< . S .
V] 20 40 60 80 100 120 140
Distance from house (m)

Pjérsa, Krékur 2001.12.17. Q=309 m ¥s

160

.

N/

\ ;
Il ‘\\ f\\
ESVAN

L futa— e

0 20 40 60 80 100 120 140
Distance from house (m)

100

80

60

40

Percentage (%)
g

20
10

Percentage (%)
323

Parcentage (%)
g

Percentage (%)
3

Percentage (%)
3

—@— Sandur % (>0,2 mm)
Méla % (0,02-0,002 mm)

bjérs4, Krokur 2001.07 26, Q=326 m¥s

Vi
]\ n =
Vs -
N A
i B N

20 40 60 80 100 120 140 160 180 200
Distance from house (m)
PJ6rsa, Krokur 2001.08.09. Q=324 m¥s
R £
N &
] XN 41
« | X\
\J ¥\
A
A A——
4 ./Q\. - —-_"'"-a-_‘
20 40 60 80 100 120 140 160

Distance from house (m)

bJ6rad, Krékur 2001.08.24, Q=431 m¥fs

]

A\
/

o\
/

]
| A
L1

20 40 60 80 100 120 140

160
Distance from house (m)
Piérs4, Krékur 2001.09.20. Q=448 m¥s
A
YR
/ N
— = ———
20 40 60 80 100 120 140 160
Distance from house (m)
bjérs4, Krékur 2001.12.20. Q=351 m¥s
L 3
I\
[\
M\
Al \
/_/ a:\“f o~
SN
NCSLE ,__,‘.;—:.-:-,-—4-—: = ]
20 40 60 80 100 120 140 160

Dislance from house ()

Leir % {0,002 mm)
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Figure 8 shows the grain size distribution of the integrated Krékur samples. As was seen
on Fig. 7, sandur fraction varies greatly in the samples, or from 9 to 79%.
Contrastingly, grdfindr and finmdr is less than 5 % in all integrated Krokur samples.

W Sandur % (>0.2 mm) B Gréfmér % (0.2-0.06 mm) @ Finmér % (0.06-0.02 mm)
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Figure 8. Grain size distribution in S1 samples from Krokur in 2001.

Examination of the depth profile beneath the cableway at Krékur can help in explaining
the variable grain size distribution in the suspended sediment samples. Figure 9 shows
depth profiles measured with the suspended sediment sampler during six sediment
campaigns; however, the depths are not adjusted for different water levels because such
measurements are not performed at the cableway. For comparison, the water stage at
Pjérsartin farther downstream is shown. Minor changes (173-179 cm) are seen between
all measurements but one, when the water stage was over 20 cm higher than during
other measurements (211 cm) (Fig. 9). The profile from 13-14 August (orange squares)
was measured at more frequent intervals and shows well the gully within the river
channel between ca. 60 and 80 m distance from the house. This is where the highest
current speed is and where the greatest concentration of coarse material is measured in
the suspended sediment samples.
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Figure 9. Depth profiles beneath the Krokur cableway measured with the suspended sediment
sampler. Vertical line indicates the lefi bank at ca. 18 m, whereas the right bank is located at
ca. 200 m. No measurements of water stage are available at the cableway location, thus it is not
possible to correct the depth values for water level changes. For comparison, the water stage at
Djorsartun (W320) is shown for each depth profile.

Using the suspended sediment sampler to measure depth is not as accurate as using a
normal depth measuring weight, and this uncertainty results in part of the depth
variability of up to 1 m seen at each station. The water stage difference and errors in the
measurement of station distance from house have added to the variability, but some of it
must be attributed to the fluctuating bedload transported at the river bed. Such channel
changes have e.g. been recorded in Jokulsa 4 Dal at Hjardarhagi in eastern Iceland
(Asgeir Gunnarsson ef al. 2001).

3.1.3 Comparison between Urridafoss and Krékur samples

Ten sample pairs were taken at Urridafoss and Krdkur in 2001. The results from their
grain size analyses are shown in Table 7 and on Fig. 10 where U indicates Urridafoss
samples and K represents Krokur samples.

The Krékur samples were always, but once, taken before the Urridafoss samples.
Although the samples were taken up to 3.5 hours apart, the discharge as evaluated at
Pjérsértun (Fig. 1) never differs by more than 3 % between the sample retrievals. Note
however that the time shown in Table 7 for the Krokur samples indicates the time when
sampling started and the difference is thus maximum time interval between the samples.
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Table 7. Grain size results from suspended sediment samples from Krokur (K-) and Urridafoss

(U-).
Locationand Time Discharge Sediment Dissolved Sandur%  Gréfmér % Finmér % Méla % Leir % Largest Sample
date (m’/s) (mg/l)  (mg/) (>0.2mm) (0.2-0.06 mm) (0.06-0.02 mm) (0.02-0.002 mm) (<0.002 mm) part. (mm) type
U-20010713  19:35 350 114 45 1 1 5 34 59 0,3 83
K-20010713 17:05 351 185 102 10 2 3 38 47 1,1 S1
Ratio U/K 1,00 0,62 0,44 011 0,48 1,65 0,89 1,25 0,27
U-20010725 14:50 324 91 68 25 3 1 32 39 1,8 83
K-20010725 12:45 325 116 64 43 4 2 24 27 2,0 S1
Ratio U/K 1,00 0,78 1,06 0,58 0,72 0,54 1,32 1,47 0,90
U-20010801 21:00 325 124 (4) 22 2 s 22 49 1,8 83
K-20010801 18:32 325 235 78 36 1 1 33 29 2,2 S1
Ratio UK 1,00 053 0,05 0,60 2,17 3,59 0,67 1,72 0,82
U-20010810 00:00 319 78 57 10 2 4 28 56 0,8 S3
K-20010809 20:35 324 335 103 70 3 1 11 17 2,5 Sl
Ratio UK 0,98 0,23 0,55 0,14 0,75 3,48 2,48 3,26 0,32
U-20010813  20:00 320 127 51 16 2 2 27 53 2,0 S3
K-20010813 17:34 319 171 71 27 2 2 28 41 23 Sl
Ratio U/K 1,00 0,74 0,72 0,59 1,22 0,94 0,96 1,30 0,87
U-20010824 21:25 422 145 51 7 4 4 22 63 0,6 S3
K-20010824 18:40 431 686 54 66 1 1 14 17 3,7 S1
Ratio UK 0,98 0,21 0,94 0,11 4,53 3,04 1,52 3,65 0,16
U-20010830 17:45 344 117 50 12 3 3 27 55 1,1 S3
K-20010830 16:00 337 215 86 24 1 2 39 34 1,8 S1
Ratio UK 1,02 0,54 0,58 0,50 2,64 1,42 0,70 1,61 0,61
U-20010920 16:45 455 232 63 14 6 6 43 31 1,5 S3
K-20010920 14:40 448 337 78 25 2 3 38 31 3,0 S1
Ratio U/K 1,02 0,69 0,81 0,55 2,70 223 L12 0,99 0,50
U-20011217 11:05 301 21 78 29 20 7 26 18 2 S3
K-20011217 14:30 309 181 83 27 2 3 44 23 2,1 S1
Ratio UK 0,97 012 0,94 1,07 8,53 2,23 0,59 0,77 0,95
U-20011220 12:55 351 51 63 25 5 2 35 33 25 S3
K-20011220 10:48 351 337 79 79 2 2 10 7 3,0 S1
Ratio U/K 1,00 0,15 0,80 0,32 2,70 1,33 3,43 4,52 0,83

Large difference is seen in all grain size classes between the Urridafoss and Krokur
samples. Total sediment concentration is in all sample pairs lower at Urridafoss than at
Krékur, whereas sandur % is lower in all, but one, Urridafoss sample (Table 7 and Fig.
10). Similarly, all the Krékur samples include grains with larger mean diameter than
Urridafoss samples. One possibility for the large difference in sandur % between the
samples at Urridafoss and Krékur is incorporation of bedload grains in the Krokur
samples, as the largest grains are up to 3.7 mm in mean diameter. When the sampler
touches the bottom the opening of the suspended sediment sampler is located 10 ¢cm
above the river bed so there is a chance that occasional bedload grains are sampled. Two
samples are suspect concerning this possibility, i.e. Krékur samples taken 2001.08.09.
and 2001.12.20. These samples have very high sand concentration (=70 %) and largest
particles >2.5 mm.
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On the contrary, finmdr and leir % is higher in all but two Urridafoss samples (although
not the same samples) and grdfinor % is greater in 7 of 10 Urridafoss samples (Table 7);
however, the values for both grdfindér and finmdr are very low for almost all samples
and comparison thus inaccurate. The lower concentration of the finer sediment fraction
in many of the Krékur samples is partly due to the close array problem of grain size
percentage data—the high sand fraction in many of the Krokur samples will decrease
percentage of finer fractions as well as increase the U/K ratio of the same fractions.

The large difference of the finer fraction of the sediment between the two locations
raises some questions on the accuracy and precision of the grain size measurements of
the smaller-volume Krékur samples. It is known that results from those bottles, which
have very small water volume, have large errors in the grain size calculations (often the
40 and 140 m bottles). However, when the total and size class concentration is
calculated for the total Krékur sample, this error is minimized as the results are weigted
for volume. This error might though add to the difference between the sample locations.
One approach to check for this is to collect two samples at Krékur each time. For one
sample, the volume of all the sample bottles would be added together before
measurement, whereas in the other sample each bottle would be measured separately
similar to what has been done with the samples introduced in this report.

It is, however, clear that the Urridafoss samples underestimate the total sediment
concentration and especially lack the coarsest sandur fraction (>0.2 mm). Still, many
more sample pairs need to be analyzed before the relationship can be established.

3.2 Bedload samples

3.2.1 Bedload transport

During each of the 9 bedload campaigns, roughly 10 samples were collected at each
station on the river transect. Hence, about 700 samples were obtained from the
cableway at Krékur in the year 2001, which are reported on in this report. In the
following section, results are shown in two graphs and a table (Figs. 11-19) for each of
the bedload campaign. Vertical line on the graphs indicates location of the left bank as
before. The same scale is used for the graphs to improve comparison among the
campaigns. Results are calculated for each sample representing per unit width (0.0762
m) and are shown both as mass (g) and mass per second (g/s) as the sampling time
varied between samples (30-300 seconds).

Ten main sampling stations were used in campaigns 1 and 2 and seven stations in
campaigns 3 to 9. However, due to initial adjustment of the cableway during the first
campaign, two of the ten samples at each station were shifted 4 meters, i.e. samples at
40 m were taken at 36 m, samples at 50 m at 46 m, etc. This shift is disregarded in
calculations and bedload at both the shifted and original stations included in the
cumulative transport for the main stations.

Figures 11 to 19 show that the mass of each sample varies greatly at each station and the
main bedload is transported at the 50, 60, 65, and 70 m stations. Only a minor fraction
is transported at other stations. To ease comparison of results from the individual
bedload campaigns Fig. 20 and Table 8 summarize the results shown on Figs. 11-19.
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Figure 11. Results from bedload measurement during 11-14 July, 2001.
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Figure 17. Results from bedload measurements 29-30 August, 2001.
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Figure 18. Results from bedload measurements 1819 September, 2001.
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It is clear that the greatest bedload is transported at the 70 m station during all
campaigns although the difference is minor during the 29-30 August campaign between
bedload transported at 65 and 70 m (Fig. 20A). The transport at 70 m is especially high
during the August campaigns, or greater than 450 g/s/m. A change is seen at the 140 m
station in late August when bedload increases from less than 3 to between 40 and 70
g/s/m (Figs. 16-18, 20A), but drops again to a minor fraction in December (Fig. 19).
Contrastingly, more bedload is transported at the 40 m station in December than during
any previous campaign.
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Figure 20. Bedload transport at Krokur in individual campaigns. A) Mean transport at each
station and B) mean transport between station midpoints.
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Table 8. Results from bedload measurements at Krékur in 2001.

Campaign date Station location m from house Mean discharge  Total integrated bedload
(m'/s) transport (g/s)
11-14 July 40,50,60,70,80,90,100,130,160,180 351 4706
23-25 July 40,50,55,60,65,70,80,100,140,180 320 4992
31-1 August 40,50,60,.65,70,80,140 326 8716
8-9 August — 327 9523
13-14 August - 326 9281
23-24 August — 442 13076
29-30 August — 342 9787
18-19 September - 352 8689
19-20 December — 352 5603

A large difference is seen for some values between parts A and B of Fig. 20. This is
especially apparent for the 140 m station where the mean transport between the station
midpoints is very high during the three campaigns when the station transport reached
values between 40 and 70 g/s/m (campaigns 23-24 August, 29-30 August, and 18-19
September) (Figs. 16—18). These values are amplified on Fig. 20B due to the great
distance between station midpoints that the values are integrated over (60 m). It is not
known whether bedload was transported at similar magnitude through the entire 60 m
section between 110 and 200 m; hence, the numbers for the section may overestimate
the transport.
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Figure 21. Total bedload transport and mean discharge during the nine campaigns.

-35 -




Figure 21 shows total integrated bedload transport against mean discharge during the
nine bedload campaigns. Great distribution of total transport is seen at similar discharge
values. For example, at mean discharge around 350 m’/s the difference is as much as ca.
4000 g/s. It is, however, possible that the total bedload values in at least campaigns 7
and 8 are overestimated due to high transport at station 140 m, but this leads to a greater
range of the values. The low correlation is probably to some extent explained by the
relatively narrow distribution of the discharge values as all, but one, campaigns were
carried out at mean discharge between 320 and 352 m’/s. This shows that we especially

lack data from low and high discharge intervals.

The large distribution of bedload values, i.e. both of the total integrated bedload (Fig.
21) and the sample values in individual campaigns (Figs. 11-19), shows that bedload
transport is a sporadic process and the best way to minimize errors in bedload
calculations is to collect numerous samples during frequent sampling campaigns at
different discharge values.

3.2.2 Comparison with previous bedload studies in Pjérsa

Some bedload samples have been taken from the upper reaches of Pjérsd, ie. at
Sandértunga, Séleyjarh6foi, and Hreysiskvisl (Fig. 1). The results from these studies are
shown in Table 9. Samples were only taken once at 5-8 locations during each of the
campaigns so the results are not averaged over many samples as is the case with the
Krékur samples. River discharge values were much lower at these three locations than
at Krékur, although at Sdleyjarhofdi, where four sampling campaigns were completed,
bedload was collected at a wide range of discharge values. Minor bedload was
measured in Pjérsa above Hreysiskvisl, but much higher values at Séleyjarh6fdi and
Sanddrtunga. Results from Krékur (Table 8) fall within the range of these higher values
even though conditions vary greatly among Krokur, Séleyjarhofoi, and Sandértunga.
Sandartunga is located below the main reservoirs on Pjérsa like Krokur is, whereas
Séleyjarhofdi is located approximately 80 km upstream of Sandértunga. The high
bedload at Sandartunga and Krékur is thus unexpected as most of bedload should have
been settled in the reservoirs upstream of these locations.

Table 9. Results from previous bedload studies in Pjorsa. Number in parenthesis is estimated.

Location Date Discharge (m*s)  Total integrated bedload (g/s)
Sandartunga 1982.09.21. 140 6391
Séleyjarhofoi 1982.09.08. 40 (1979)
Séleyjarhofdi 1983.07.21. 168 7510
Sdleyjarhofdi 1984.08.01. 181 9916
Séleyjarhofdi 1984.09.24. 85 3968

Above Hreysiskvisl 1984.07.26. 57 141

3.2.3 Grain size of bedload samples

One sample from each station (two samples from each station during September 18)
was collected for grain size analysis in the bedload campaigns at Krékur in 2001. These
samples were sieved at the Sedimentology Laboratory of the Hydrological Service as
was described in a previous section. The results are shown on the following graphs
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(Figs. 22-26). All results are calculated using the phi-scale (@) (Table 4) for linear
representation of the data. The same legend is used in all figures, i.e. each station has a
separate color, with added colors during the first two campaigns when samples were
taken at ten stations instead of seven in the subsequent campaigns.

As is seen on the cumulative frequency graphs, most of the sediment classifies into
grain size categories between 2 and -3.5 @ (ca. 0.2 to 10 mm), i.e. sand with minor
amount of pebbles. The samples taken at the 40 and 140 m stations usually include the
finest material. Samples from 80 m usually arrange close to the fine-grained samples,
although in occasional campaigns these 80 m samples are relatively coarse. Samples
from 50, 60, 65, and 70 m most often include the coarsest material, although the two
samples taken on September 18 at 60 m are much coarser than other samples from the
same station (Fig. 26).

To evaluate grain size values in greater detail, values for mean grain size, sorting and
skewness were calculated using the equations for moment statistics in section 2.2.3.
These values are summarized in Table 10 and shown in Figs. 27 to 29.

The mean grain size shown in Fig. 27 describes similar trend as is discussed above, i.e.
the finest material is found at 40 and 140 m as well as in some of the 80 m samples.
Samples from that station show, however, much greater range in mean grain size than
the 40 and 140 m samples. The greatest mean grain size is mostly seen in samples from
70 m, whereas stations 50, 60, and 65 m also include relatively coarse material, but with
greater range of grain sizes.

Most samples include sorting values between 0.5 and 1.5, or moderately to poorly
sorted. Of those, samples from 40 m and 140 m have relatively lowest values, although
two of the 140 m samples are higher. Samples from 80 m have, however, by far the
greatest sorting values, or up to 2.07. The range of values differs greatly among stations
and is moderate for samples from 50, 60, and 140 m, small for samples from 40 and 70
m, but great for samples from 80 m.

Skewness values are variable at each station, but also differ among the stations. Most
negative values are seen in samples from 140 m, moderate values are found in samples
from 40 and 80 m (except two high ones), whereas the highest (less negative and
positive values) are seen in samples from 50, 60, 65, and 70 m. The strongly negative
values for samples from 140 m suggest that those samples include a tail of excess coarse
material.

When the results of the moment statistics are summarized it is seen that samples taken
at each end of the sampling profile (40 and 140 m) are in most cases the finest grained,
best sorted, and highly negatively skewed. Samples from 80 m are also relatively fine
grained and negatively skewed, but are much more poorly sorted that the 40 and 140 m
samples. These data indicate that the stream current is lowest at these stations, and that
the 80 m station is close to the boundary where the current picks up in the relatively
narrow channel seen in the depth profiles from Krokur (Fig. 9). On the contrary,
greatest grain size is seen in samples taken within the channel where the current is
greatest (50, 60, 65, and 70 m), similar to what is observed in the suspended sediment
samples.
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Figure 22. Cumulative grain size curves for Krdkur bedload samples collected July 13 (upper)

and July 24 (lower).
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Figure 23. Cumulative grain size curves for Krdkur bedload samples collected August 1
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Figure 24. Cumulative grain size curves for Krékur bedload samples collected August 13
(upper) and August 23 (lower).
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Figure 25. Cumulative grain size curves for Krokur bedload samples collected August 30
(upper) and September 18 (lower).
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Figure 26. Cumulative grain size curves for Krokur bedload samples collected September 18
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Figure 27. Mean grain size (according to moment statistics) of all sieved samples from Pjorsa,
Krékur, sampled in 2001.
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Krokur, sampled in 2001,
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Table 10. Results from grain size analyses of bedload samples.

11-14 July 2001 40 m 50 m 60 m 70 m 80m 9m 100m 130m 160m 180m
Mean @ 1,02 0,37 -0,81 -0,70 0,02 1,06 1,16 0,97 1,22 1,00
Sorting 0,73 0,99 1,16 1,19 1,43 0,86 0,96 0,89 1,00 1,20
Skewness -1,20 -0,81 0,34 -0,44 -0,91 -1,49 -1,72 -1,53 -1,38 -0,23
23-25 July 2001 40 m 50 m 55 m 60 m 65m 70m 80m 100m 140m 180 m
Mean @ 1,24 -0,10 1,02 -0,28 -0,83 -1,15 -1,00 1,08 1,29 0,43
Sorting 0,63 0,85 0,66 1,26 1,33 1,13 1,76 0,84 0,82 1,60
Skewness -0,83 -0,09 -0,95 -0,36 0,04 0,09 0,26 -1,39 -1,02 -0,30
31-1 August 2001 40 m 50 m 60 m 65 m 70 m 80 m 140 m
Mean @ 1,23 -0,76 -0,25 -0,49 -0,34 1,02 1,10
Sorting 0,65 0,92 1,02 1,24 0,92 0,75 0,83
Skewness -0,64 0,19 -0,28 -0,18 -0,38 -1,20 -1,34
8-9 August 2001 40 m 50 m 60 m 65 m 70 m 80 m 140 m
Mean @ 1,14 -0,78 -0,32 -0,20 -1,05 0,48 1,18
Sorting 0,72 1,11 0,88 1,19 1,16 1,39 0,77
Skewness -0,76 0,13 0,02 -0,54 -0,05 -1,02 -1,59
13-14 August 2001 40 m 50 m 60 m 65m 70 m 80 m 140 m
Mean @ 1,07 -0,40 -0,07 -0,26 -0,25 0,19 1,24
Sorting 0,76 0,94 0,95 1,08 0,99 1,83 0,71
Skewness -0,73 -0,17 -0,29 -0,20 -0,56 -1,31 -1,29
23-24 August 2001 40 m 50 m 60 m 65 m 70 m 80 m 140 m
Mean @ 0,70 -0,18 -0,17 -0,45 -0,90 -1,76 1,33
Sorting 0,77 0,96 0,88 1,09 1,08 2,07 0,55
Skewness -0,56 -0,48 0,03 -0,13 -0,19 0,47 -1,82
29-30 August 2001 40 m 50 m 60 m 65 m 70 m 80 m 140 m
Mean @ 0,58 -0,82 0,55 -0,49 0,34 0,67 1,16
Sorting 0,83 0,81 0,85 1,03 0,94 0,86 0,76
Skewness -0,81 0,31 -0,03 0,04 -0,93 -0,81 -1,96
18-19 September 2001a 40 m 50 m 60 m 65m 70 m 80 m 140 m
Mean @ 0,86 0,47 0,89 -0,35 -0,62 0,24 1,01
Sorting 0,74 0,95 0,63 1,11 1,18 1,10 0,82
Skewness -0,73 -0,32 -0,69 -0,10 -0,04 -0,56 -1,66
18-19 September 2001b 40 m 50 m 60 m 65 m 70 m 80 m 140 m
Mean @ 0,86 0,47 0,89 -0,35 -0,62 0,24 1,01
Sorting 0,74 0,95 0,63 1,11 1,18 1,10 0,82
Skewness -0,73 -0,32 -0,69 -0,10 -0,04 -0,56 -1,66
19-20 December 2001 40 m 50 m 60 m 65 m 70 m 80 m 140 m
Mean @ 1,21 0,02 -0,19 0,00 -1,15 0,84 0,17
Sorting 0,64 0,74 0,74 1,08 1,12 0,93 1,20
Skewness -0,96 -0,32 -0,21 -0,41 0,21 -1,24 -0,82
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Figure 29. Skewness values (according to moment statistics) of all sieved samples from Pjdrsa,
Krokur, sampled in 2001.

4 CONCLUSIONS

A new cableway was built at Krékur in the lower reaches of river Pjoérsd in 2001, which
was a prerequisite for an extensive sampling program of bedload and suspended
sediment initiated in 2001. The three main objectives of the study were to: 1) obtain
additional suspended samples at variable discharge values in Pjérs4; 2) compare results
from suspended sediment samples from Krékur and Urridafoss in order to evaluate
whether previous Urridafoss samples correctly demonstrate sediment concentration in
bjorsd; and 3) carry out the first bedload measurements at Krékur to evaluate bedload
transport in Lower Pj6rsa.

Nine major sampling campaigns were carried out at Krékur and Urridafoss in the year
2001, in addition to one shorter suspended sediment campaign. Furthermore, seven
additional suspended samples were taken at Urridafoss as a part of another study and
their results are also shown here.

4.1 Suspended samples from Urridafoss

Sixteen suspended samples were obtained with a handsampler from beneath the bridge
on Highway 1. Grain size distribution of the Urridafoss samples varies greatly among
samples. In general, the sandur concentration is higher during the winter months
(classified from October to June), whereas /eir concentration is higher during the
summer months. Sample concentration appears to be moderately correlated to the
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discharge recorded at bjérsartin, and is greatest when the discharge is highest. Lowest
sediment concentration is seen in winter samples, probably due to lack of fine-grained
glacial sediment during that season.

4.2 Suspended samples from Krokur

Ten suspended sediment samples were taken from the cableway at Krékur in 2001.
Each sample was taken at 6-10 locations across the river transect so it was possible to
evaluate both variability in grain size distribution among the sampling locations and
among the total integrated Krékur samples. Great variability is seen in grain size among
all the samples. The coarsest material appears to be concentrated in a gully between the
60 and 80 m stations, especially at the 70 m station.

The sandur concentration is very variable in the integrated samples (9-79 %) and
indicates that the coarsest suspended fraction is probably transported in pulses where
local current conditions determine whether grains are transported as bedload or in
suspension. The large mean diameter of the largest particles, e.g. in samples from
2001.08.09. and 2001.12.20, may suggest that occasional bedload grains were
incorporated into the samples. The méla and leir fraction (i.e. sediment <0.02 mm)
varies also greatly among the samples, whereas finmdr and grdfmdr concentration are
very low in all the integrated Krékur samples, or less than 5 %. It is, however, necessary
to emphasize the nature of percentage data such as our grain size array; when one
variable increases another decreases. Hence, high concentration percentage of coarse
sediment is bound to result in a low concentration percentage of the fine fraction.

4.3 Comparison of suspended sediment samples from
Urridafoss and Krokur

Large difference is seen in all grain size classes between the Urridafoss and Krokur
samples. This is seen both in the total sediment concentration and sandur percentage,
which are lower in all Urridafoss samples but one. The Urridafoss samples also include
grains with smaller mean diameter than the Krékur samples.

The difference between the samples at Urridafoss and Krékur is probably to a large
extent caused by the different sampling methods used at the two locations. The
sediment sampler used at Krékur (P61) collects an integrated sediment from the bottom
to the surface, whereas the handsampler used at Urridafoss (DH48) only collects
sediment in the uppermost part of the water column. Even though turbulence is greater
at the Urridafoss location than at Krékur, it does not appear to be great enough to keep
the largest sediment grains in suspension. Some of the difference might be related to
occasional inclusion of bedload particles in the Krékur samples.

It is apparent that the Urridafoss samples underestimate the suspended sediment
concentration in bj6rsd; however, many more sample pairs need to be analyzed before a
reasonable relationship can be established. These results show that great care has to be
maintained when previous Urridafoss samples are used for sediment load calculations.
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4.4 Bedload studies

The bedload measurements completed at Krokur in 2001 were the first such studies that
have been carried out downstream of Sandartunga in Pjérsd. Samples were taken at 7—
10 locations from the new cableway at Krékur and in this report results from ca. 700
bedload samples retrieved in nine sampling campaigns are introduced.

Great difference is seen in bedload transport between different locations on the cross-
section. Most of the bedload is transported in a narrow gully between 50 and 70 m
whereas only minor fraction is transported at other stations. When the integrated
bedload transport is calculated for the sections between station midpoints, similar
results are established for all stations excluding the 140 m station section. The distance
used for calculations at the 140 m station is much greater than for the other stations so
when the bedload transport is integrated over this distance the result is very high. We do
not know whether bedload transport is similar for the whole distance; thus the high
values for total integrated bedload transport at 140 m may overestimate the transport.

Total bedload transport ranges from ca. 4700 to 13000 g/s. The correlation between
total bedload and discharge is poor as we have great distribution of total transport at the
same discharge interval. The poor correlation is probably to some extent related to the
narrow distribution of discharge values and shows that we especially lack data from low
and high discharge intervals.

The great distribution of bedload transport values shows well the stochastic nature of
bedload transport, where bedload is transported in pulses rather than as in semi-
continuous stream-flow as finer suspended material is transported. Hence, the best way
to minimize errors in bedload calculations is to sample frequently and calculate the
average transport. For this we need to collect numerous samples over broad discharge
values.

Comparison of Krékur sampling and previous bedload sampling at Sandartunga,
Séleyjarhofdi, and Hreysiskvisl shows that bedload is within the same ballpark at
Sandartunga, Séleyjarh6foi and Krékur, but much less at Hreysiskvisl.

Grain size was measured on a set of samples from each campaign. The measurements
show that most of the bedload material at Krékur is sand with minor amount of pebbles
and cobbles. The finest and best sorted material is transported at 40 and 140 m, whereas
the coarsest material is transported between 50 and 70 m where the current is greater.
Grain size of samples from the 80 m station was also relatively fine in most campaigns,
but sorting values were much higher and varied greatly from one campaign to another.
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SUMMARY IN ICELANDIC

f tilefni af fyrithugadri Urridafossvirkjun { Pjérsa voru hafnar umfangsmiklar
rannséknir 4 heildaraurburdi Nedri-Pjorsar sumarid 2001. Settur var upp nyr rafdrifinn
klafur vid Krdk en uppsetning hans var forsenda fyrir pvi ad itarleg aurburdarsynataka
geeti farid fram. Arid 2001 var farid i 10 synatokuferdir ad Kréki, auk pess sem
svifaurssyni voru tekin vid Urridafoss 1 tengslum vid efnavoktun { 4m 4 Sudurlandi, en
auk Vatnamelinga standa Landsvirkjun, Raunvisindastofnun Héaskdlans, Audlindadeild
Orkustofnunar og Hollustuvernd ad pvi verkefni.

f nfu Kréksferdum voru tekin skridaurssyni 4 7-10 stédum & pversnidi yfir 4na og
samanburdarpar af svifaursynum af Kréksklafnum og af hefdbundna synatékustadnum
undir brinni vid pjédveg 1 ofan vid Urridafoss. I einni ferd var hinsvegar eingéngu
tekid samanburdarpar af svifaur 4 fyrrgreindum st6dum.

f skyrslunni er fjallad um nidurstodur pessara syna en meginmarkmid synatokunnar var
a0 meta heildarframburd Nedri-bjorsdr med pvi ad 1) afla betri svifaurssyna svo ad
heegt verdi ad leidrétta svifaursstyrk syna, sem tekin hafa verid vid Urridafoss med
hand-synataka og eru talin vanmeta svifaursstyrk darinnar og 2) safna fyrstu
skridaurssynum ur Pjérsa nedan Sandartungu og aatla med peim botnskrid drinnar.

Svifaurssynin frd Urridafossi voru alls 16 og var kornastaerd og svifaursstyrkur peirra
mjog mismunandi. Styrkur sands (>0,2 mm) reyndist vera mestur & veturna (oktdéber—
juni), en leirstyrkur (<0,002 mm) var hinsvegar heestur yfir jokulleysingatimann (juli—
september). Styrkur svifaurs var mestur pegar rennsli maeldist heaest.

Svifaurssyni voru tekin med punktsynataka af 610 st6dum af nyja rafdrifna klafnum
vid Krék og var syni af hverjum stad greint fyrir sig. A pann hétt var badi hagt ad gera
sér grein fyrir breytileika svifaurs innan farvegsins og 4 milli synatokuferda. Mikill
munur var 4 svifaursstyrk 4 milli stada og 4 milli ferda. Grofasti svifaurinn er 4 ferdinni
par sem farvegurinn er dypstur, eda i 60 til 80 m fjarlaegd fra husi, en par er 0-punktur
klafsins (ca. 18 m frd vinstri bakka drinnar). Styrkur heildarsynis og kornasterdar-
flokkanna var reiknadur fyrir heildad syni tr hverri ferd fyrir sig. Sandstyrkur { heildada
syninu var mjég mismunandi milli synatékuferda, og sveifladist frd 9-79 % af
heildarsvifaurssyninu. Bendir petta til pess ad gréfasti hluti svifaursins ferdist nidur dna
{ sveiflum, en einnig er mogulegt ad i einstaka synum hafi svifaurssynatakinn safnad {
sig hluta af skridaur og aukid par med til muna hlutfall sands i syninu. Mikill breytileiki
sast einnig { kornasterdunum mélu (0,002-0,02 mm) og leir (<0,002 mm) 4 milli
heildudu synanna, en styrkur gréfmés (0,2-0,06 mm) og finmds (0,06-0,02 mm) var
mjog lagur i 6llum synunum.

Samanburdur var gerdur 4 heildarstyrk og styrk kornasterdarflokka 4 milli svifaurssyna
sem tekin voru annars vegar med punktsynataka af rafdrifna klafoum vid Krék og
hinsvegar med handsynataka vid briina ofan vid Urridafoss. Vid Urridafoss eru
straumhradi og idukost svo mikil ad adeins er haegt ad safna synum med handsynataka,
en hann neer eingdngu { syni ur yfirbordi drinnar vid drbakkann. Pessi synattkuadferd
vanmetur pvi svifaurinn par sem hann er gréfastur naest botni { midri & par sem
straumhradinn er mestur. Samanburdurinn syndi petta augljéslega og héfou Krékssynin
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{ llum tilfellum nema einu toluvert herri styrk heildarsvifaurs og sands, auk pess sem
medalpvermél stersta korns er steerra { synum fra Kroki. Nokkur skekkja kemur fram i
nidurstddum Krékssyna vegna litils rimmals sumra synatokuflaskanna. Haegt veeri ad
meta pessa skekkju betur ef tekin veeru tvd por af Krékssynum par sem innihaldi allra
flaskna veeri hellt saman { 68ru syninu, en hver flaska greind sérstaklega f hinu syninu
og nidurstédurnar bornar saman. NiSurstddur rannséknarinnar syna hinsvegar ad
naudsynlegt er ad safna mun fleiri samanburdarsynum af svifaur fra Kroki og
Urridafossi ef leidrétta 4 styrk Urridafosssyna aftur { timann.

Um 700 skridaurssyni voru tekin af rafdrifna klafnum vid Krék 4rid 2001. Oll synin
voru vigtud 4 stadnum, en bar ad auki var eitt syni af hverri st6d ur hverri ferd
kornasteerdargreint 4 aurburdarstofu Vatnameelinga. Langmestur framburbur var 4
stodvum 50-70 m, toluvert barst fram 4 80 m stodinni, en mjog litid 4 40 og 140 m. Til
ad reikna ut heildarskridaursframburd yfir pversnidid purfti ad reikna dt framburd 4
breiddareiningu 4 milli stodva. [ peim vtreikningum var heildad yfir mikla fjarleegd fyrir
140 m stodina og veldur pad miklum framburdi 4 pvi breiddarbili { nokkrum feréum
sidari hluta sumars. Ekki voru tekin énnur syni 4 pessu breiddarbili til bess ad stadfesta
pessar hdu niburstodur og bvi er mogulegt ad paer haekki utreikninga 4
heildarskridaursframburdi ad einhverju leyti.

Heildarskridaursframburdur samkvaemt pessum rannséknum sveiflast frd ca. 4700 til
rimlega 13000 g/s, en fylgni rennslis og framburdar er 1éleg. Mikill munur sdst t.d. 4
framburdi 4 mjdg svipudu rennslisbili (ca. 350 m’/s) sem bendir til bess ad
skridaursframburdur sé mjog sveiflukenndur. Nidurstédurnar syna greinilega naudsyn
pess ad safna miklum fjolda syna, annars vegar 4 svipudu rennslisbili til pess a0 sja
breytileika framburdar vid sama rennsli, og hinsvegar 4 dreifdu rennslisbili til pess ad
sj4 fylgni vid rennsli. Eftir meelingarnar fré arinu 2001 vantar sérstaklega syni sem tekin
eru vid hétt og 14gt rennsli, til vidbdtar vid syni tekin vid hefdbundid rennsli { bjorsa.

Samanburdur skridaursframburdar vid Krék vid fyrri meelingar { Pjérsd syna ad hann er
af svipadri steerdargradu og vid Sandartungu og Séleyjarhofda, en mun meiri en 4
synatdkustad ofan vid Hreysiskvisl.

Kornasterdarmelingar af skridaur fra Kroki syndu ad efnid sem er 4 ferdinni er ad
mestu leyti sandur med litilshattar mol. Fingerustu og best adgreindu synin voru tekin
4 40 og 140 m stédvunum en gréfustu synin 4 stodvum 50 til 70 m par sem
straumhradinn og dypid er meira. Synin sem tekin voru 4 80 m stddinni voru { flestum
tilfellum fingerd p6 ad einstaka syni hafi verid gréfari. Mikill munur var hinsvegar 4
adgreiningargildum sému syna 4 milli synatdkuferda.
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