Attachnment K
Sagavani rkt ok River Sediment Load, 1980
By Peter W Barnes and Thomas Rei ss

Sediments found in the Beaufort Sea marine environnent come from 3
sources: upland erosion delivered to the sea by rivers, coastal erosion of
the frozen tundra bluffs, anderosion or resuspension of seabed sediments by
waves, currents and ice. In order to assess a sediment budget for the
continental shelf of the Beaufort Sea the magnitude of input fromthe 3
sources nust be assessed. Armborg et al. (1967) have the only set of data for
an arctic Alaska river sediment input, and that is only for one year. coastal
erosion and bl uff retreat have been discussed by Lewellen (1970, 1977),
Hopki ns and Hartz (1978), Cannon (1979), Cannon and Rawlinson (1979, 1980},
Reimmitz et al. (1977), and the input fromthis source can be estinated
There is no data on the anmpunt of sedinment introduced to the shelf by seabed
erosion although data do exist on areas where modern sedinents are very thin
or absent (Reimitz et al., 1972; Dpinter,1982). |In this report we add a snall
set of data on sediment input from the west channel of the Sagavanirktok R ver
(Fig. 1) during the summer of 1980 to assess if significant quantities were
being carried in sunmer and to assess the variability of input.

METHODS

Ri ver discharge and sediment |oad were determined in the follow ng
manner. The profile of the river bed was neasured at the constriction in
channel where the Sagavanirktok River bridge has been built (Fig. 2). A staff
gauge was used to determine the river level within that cross section. Water
sanples and current neasurements were taken in the deepest section of the
channel (Fig. 2). Currents were estimated by determning the 10-m tine of
transit for a current cross placed at md-depth to travel 10 m  Suspended
sediments were collected daily by |owering a weighted bottle through the water
colum at such a rate as to just fill when the river bed was reached (Rodolfo,
1964). \Water sanples were honogenized by shaking vigorously and then filtered
through a pre-weighed 0.4 micron filter. The sedinment concentration was
determned by reweighing the filter on an electrobalance. Precipitation data
is conpared fromthe weather station at Galbraith (Fig. 1). The techniques
used are adequate to roughly characterize the discharge and suspended | oad of
the west channel of the Sagavanirktok . However, the nethods are not rigorous
by stream gauging standards and should not be used as rigorous estinmates of
the sediment l[oad and water discharge of the Sagavanirktok River.

OBSERVATI ONS

The discharge and sedinent |oad of the river were conputed using the
velocity measurenents and the cross sectional area fromthe river stage. The
suspended load used a sinmple application of the observed sedinment
concentration to the computed discharge. The suspended sedinent
concentrations increased with increasing discharge (Fig. 3). As increasing
di scharge is normal |y accompanied by higher velocities, |arger sedinent |oads
are to be expected due to nore water passing downstream and at higher
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Figure 1. Location nmap.
Sagavanirktok River.
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Figure 2. Cross section of the west channel of the Sagavanirktok River where
the daily suspended sedinent |oad samples were collected.




SUSPENDED SEDIMENT LOAD VS. RIVER
DISCHARGE FOR SUMMER, 1980
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Figure 3. Suspended sediment concentration versus river discharge for the
west channel of the Sagavanirktok River in 1980. |ncreased
di scharge results in greater suspended sediment concentration.



vel ocities, the capacity of the streamto carry nore sedinments is i ncreased
(Leopol d et al., 1964).

The river discharge is related to upland precipitation but |ags the
precipitation at Galbraith by about 2 days as shown in Figure 4. This
suggest s thatthedi scharge is notrelated to |ocal input as nmuch as the
runoff fromrains in the foothills and streams of the Brooks Range. The river
di scharge is also related to the sediment | 0ad carried by this branch of the
river. Wth increased discharge, river velocity increases and the sedi nment
| oad increases (Figs. 4 and 5).

Total load and discharge relative to drainage area

The total suspended discharge of the west channel of the Sagavanirkt ok
River between the 19th of July and the 1lth of Septenber was 8.8 x 103m
tonnes. This was carried by a water discharge of .815 x 10°ni during the
sane period. The total discharge of the Sagavanirktok River would include the
flow through the east channel about 10 kmto the east of our study site.
Estimates of the relative discharge in the tw channels suggest that about
half the flow uses each channel at the low flow stages we sanpled.

TABLE |

Ri ver Drai nage Area Di schar ge Sedi ment | oad

knf o metric tonnes
Colville
(Arnborg et al., 1967) 50,000 16 x 1 0° 5800.0 x 1 0°
Kupar uk 8, 107 30 x 10° no data
(WRD, 1981)
Sagavani r kt ok 15, 800 2a,815x1 O g8 x 10°

(this study)
‘for 19July to 11 Septenber 1980

Di scharge ranged from a |ow of 29 mesec™! an late July to a high of
393 m3sec™! in late August. we woul d expect flood val ues during breakup in
early June to show much higher values from studies of other arctic streams
(Arrborg et al., 1966, 1967; USGS, 1981). Sediment load during the |low flow
part of the season ranged froma low of 7 tonnes/day to over 2800 tonnes/day
in early August. Thus the flow varied by about an order of nmagnitude, while
the sediment |oad varied by about 2 orders of magnitude.

DI SCUSSI ON

The trend of flow through the low flow part of the river discharge season
appears related toprecipitation as noted above and did not show a seasonal
pattern during our observations. The sedinent load appears to decrease
slightly through the season. The peak discharge occurs in late August
(Fig. 4) while the high sedinent |oads occurr early in the nonth (Fig.5).
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DAILY RIVER DISCHARGE -
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FOR 1980
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Figure 5. Daily suspended sedinent load and river velocity on the west

of the Sagavanirktok River fromJuly to September, 1980.




Comparison with the river discharge characteristics of the Kuparuk R ver
just 30 kmto the west of the Sagavanirktok (Fig. 1)indicates a river about
hal f the size of the sagavanirktok with a discharge about 1/3 of what we
measured in only one channel of the Sagavanirktok (Table 1, Fig. 6). The
Sagavani rktok River drains from well inside the Brooks Range while the Xuparuk
drains terrane in the lower foothills and the coastal plain. The differences
in the discharge profiles of the two rivers suggests that the quantity and
timng of sediment input to the Beaufort Sea could be very different,
depending on stream type, source of sedinents, and regional precipitation
patterns.

The |ow amount of sedinent input during the open-water season by the
Sagavani rktok River (Table |) indicates that the amunt of fine-grained
sediments brought to the ocean for transport and redeposition during this
period is small. The large quantities of sedinents are brought to the delta
front during and immediately following the June floods which can carry up to
80% of the discharge of arctic rivers (Armborg et al., 1967; carson,i8%% ).
During the remainder of the streamflow period the anount of sedinment brought
to the delta front apparently decreases (Fig. 5) although it is higher during
times of high discharge. This suggests that much of the suspended sedi nent
observed during the sumer and fall on the inner shelf is resuspended rather
than newly introduced river sedinents

CONCLUSI ONS AND StMMARY

1) Discharge of the western channel at the Sagavanirktok River during
summer follows the precipitation pattern in the Brooks Range. The
Sagavanirktok River discharge variabilities are different than the Kuparuk
Ri ver whose headwaters are confined to the foothills and the coastal plain and
which presumably has a different precipitation pattern

2) The sedinent |load of the west channel is very nodest during the summer
mont hs. In comparison to the yearly sedinment |oad of the cColville River,
which has three times the drainage area, the Sagavanirktok carried 3 orders of
magni t ude | ess sedinent during the summer.

3) The sedinent supply brought to the ocean during the open-water season
is only a smallfraction of the seasonal influx of sediments which are
apparently primarily introduced during the early stages of river flow
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F.gqure 6. Daily river discharge for the Kuparuk River in 1980 (from zmo.
1981). Compare with discharge curve for Sagavanirktok in Figure 4.
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