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Figure 1.--Locations of the Campbell Creek basin, the study reach, and the stream-gaging and 
sediment-sampling sites. 



SEDIMENT-DISCHARGE DATA FOR THE LOWER REACH OF 

CAMPBELL CREEK, ANCHORAGE, ALASKA: MAY TO OCTOBER 1986 

-- - -- . 

by Stephen W. Lipscomb 

INTRODUCTION 

In May 1986, the U.S. Geological Survey, in cooperation with the Alaska Department 
of Transportation and Public Facilities (ADOT&PF), began a study of suspended- 
sediment transport and streamflow characteristics in the lower reach of Campbell 
Creek near Anchorage, Alaaka (fig. 1). The ADOT&PF plans to construct a new bridge 
across the creek within the reach. Sediment and streamflow data were collected 
from the creek in the vicinity of the proposed bridge construction site. This 
report is a summary of the data collected between May and October 1986. 

DESCRIPTION OF STUDY REACH 

The Campbell Creek drainage basin, which encompasses an area of 74 mi2, has its 
headwaters in the Chupach Mountains east of Anchorage (fig. 1). The creek empties 
into Turnagain Arm south of the city. The lower part of the basin includes 
Campbell Lake, a shallow, man-made impoundment. The property adjacent to Campbell 
Lake is almost fully developed and the lake itself is used extensively for recrea- 
tion and as a float-plane base. The study reach is located just upstream from the 
inlet to Campbell Lake and includes the proposed new bridge site at Dimond 
Boulevard. 

DATA COLLECTION METHODS 

Streamflow 

The Geological Survey has operated a continuous recording stream-gaging station on 
Campbell Creek at Dimond Boulevard since 1966 (U.S. Geological Survey, 1967-86). 
Prior to the spring of 1986 the gage consisted of a stilling well and a digital 
recorder attached to the wingwall on the upstream right-bank side of the bridge. 
In anticipation of the new bridge construction, the gage was relocated to a site 
about 500 ft upstream of the existing bridge, where a mercury manometer was 
installed. Gage height is now recorded on both a continuous .analog chart as well 
as digitally using a Campbell Scientific CR-21 micrologger.1 Frequent discharge 
measurements have been made over a wide range in stage to develop a stage-discharge 
relation at the new site. 

' tlse of the brand name Campbell Scientific CR-21 micrologger in this report is 
for identification purposes only and does not constitute endorsement by the U.S. 
Geological Survey. 



Suspended Sediment 

Beginning In May 1986, suspended-sediment samples were collected on a xe~ular basis 
using automatic pumping samplers (designated PS-69). Two samplers were installed: 
one upstream of the bridge at the site designated Campbell Creek near Spenard 
(station No. 15274600), and the other just downstream of the bridge, Campbell Creek 
below sewer outfall, (station No. 15274606) (fig. 1). The lower site was at a 
point far enough upstream of the lake entrance so that it would not be affected by 
backwater from the lake. Samples were taken occsslonally at a third site, 
designated Campbell Creek above sewer outfall (station No. 15274602), located about 
50 ft upstream of, and on the opposite bank from, station No. 15274606. These 
samples were taken to determine the effects of a storm sewer outfall which enters 
Campbell Creek about 30 ft downstream of the bridge. 

The pumping samplers were controlled by the CR-21 microloggers, which activated the 
samplers an 6-hour intervals. The upstream micrologger was also programmed to 
activate that sampler at a greater frequency during storm events. 

The intakes for the pumping samplers were secured within the channel at points 
determined to produce samples most closely representing the average suspended- 
sediment concentration of the entire cross section. Even so, the pumped samples 
generally had lower concentrations of suspended sediment than did simultaneous 
cross-section samples. To compensate for this difference, the concentrations of 
suspended sediment in the cross-section samples were used to make adjustments to 
the pumped sample values. 

Cross-section samples were collected using a standard DH-75 depth integrating 
suspended-sediment sampler. The samples were obtained by the equal-width increment 
(EWI) method as described by Guy and Norman (1970). 

Bedload 

One bedlaad sample was collected during the summer to provide a basis for determin- 
ing whether the amount of bedload transport in the study reach contributed 
significantly to the sedimentation of the lake, The sample was taken using a 
hand-held Helley-Smith bedload sampler (Helley and Smith, 1971) which is designed 
to sample coarse material (0.062 - 76.2 mm) within 0.3 ft of the streambed. The 
sampler was held on the bed for 60-second intervals at 15 equally spaced points 
across the channel. Two complete passes were made and the results averaged to 
reduce errors resulting from temporal variations of transport rates. 

SEDIMENT DISCHARGE DATA 

Table 1 shows the results of the laboratory analyses of suspended sediment in 
cross-section (EWf) samples collected at the three stations on Campbell Creek near 
~imond Boulevard from May to October 1986. 

The mean daily water discharge and suspended-sediment load values during the 
open-water period are given for station No. 15274600 (table 2) ,  and for station No. 
15274606 (table 3). These data are illustrated graphically in figure 2. 
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Computation of daily suspended-sedlment loads was based on the mean daily discharge 
and mean daily suspended-sediment concentration as described by Porterfield (1972). 

Freezing temperatures during the latter part of September necessitated deactivation 
of the pumping samplers. In  early October, however, an unusually large, warm storm 
aystem approaching eouthcentral Alaska prompted the activation of one of the 
samplers (No. 15274600) in order to provide data for what proved to be a record 
runoff event at the Dlmond Boulevard site. The peak flow from the event was 471 
ftS/s, which occurred on October 11. Based on flood frequency analysis, the 
recurrence interval was determined to be approximately 10 years (S.H. Jones, U.S. 
Geological Survey, oral commun., 1987). The mean daily sediment load for 
October 11 was 328 tonsld, which was nearly 34 percent of the total monthly 
suspended load (fig. 3). The total suspended-sediment load for the 3-day period of 
the storm (October 10-12) was 554 tons/d, which was 57 percent of the total monthly 
suspended load. 

A summary of the analysis of the single bedload sample obtained during the summer 
is given below. This includes the bedload discharge and particle-size analysis of 
the sample. 

Station number.............15274600 
Date.......................Sept. 18, 1986 
Time.......................1130 
Water discharge.. ......... .87 ft9/s 
Bedload discharge.. ....... .9.2 ton/d 

Particle-size distribution 
Percentage, by weight, finer than size (mm) indicated 

- -. - .- 

F i e  3;-suspended-sediment load in 
Campbell Creek, October 1986. 
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