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INTRODUCTION

The following discussion is based on data collected and analyzed as of May 16, 1990
and reflects our best estimates based on this information. Further sample analysis may
produce results that differ from those reported. Attached to this report are sediment
concentration data sheets for both reaches.

Site Preparation

Work on the Brown Creek study began on December 20, 1989 with the establishment
of the two study reaches. With distance between reaches and accessibility to the sites from
Highway 101 being the main criteria, the upper 200 meter reach was located just downstream
of the Rhododendron Trail crossing, and the lower 200 meter reach was located immediately
upstream of the old South Fork Trail crossing. These placements put the upper reach below
the major slope break downstream of the construction sites and the lower reach just upstream
of the mouth of South Fork Brown Creek. These placements allowed maximum accessibility
and also isolation of the study area from any major tributaries.

The California Conservation Corps (CCC) was hired to construct a temporary shelter at
each reach to house the ISCO suspended sediment samplers, data recorders and all
necessary field equipment needed during the storm season. The CCC also constructed
temporary bridges at each building site to facilitate discharge measurements during flows too
high to wade. Pressure transducers, contained in stilling wells, were installed at each
building site and connected to the data recorders to automate sampling during storms and
continuously record stage. Staff plates were installed at each site to periodically check the
accuracy of the electronic equipment. The two sampling sites were located at the top of the
upper reach and the bottom of the lower reach.

MEASUREMENT TECHNIQUES AND RESULTS

Water Discharge

The installation of automatic recording equipment at both stations during the first half of
February allowed a continuous measurement of stage from both sites. Prior to this time all
stage measurements were taken manually during storm flow. The automated system
measures the stage at ten minute intervals and transfers the data to a storage unit attached to
the recorder. At approximately two week intervails a field technician retrievedlthe data storage
unit for analysis at the lab. Periodic discharge measurements were taken during storm and
non-storm events and the results used to develop a stage-discharge relationship for both
stations.
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The maximum recorded dlscharge for the upper site was 1.49 cubic meters per second
(CMS) with the minimum being 0.07 CMS. Mean discharge at the upper site for this storm
season was 0.17 CMS. The stage-discharge relationship for thé upper site is shown in figure

The maximum recorded discharge for the lower site was 1.91 CMS and the minimum was

0.02 CMS. Mean discharge at the lower site for this storm season was 0.31 CMS. The
stage-discharge relationship for the lower site is shown in figure 1B.

Upper Brown Stage-Discharge Relationship Curve
y = 3.8100 + 3.1133x + 0.59087x*2 RA2=0.999
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Lower Brown Stage-Discharge Relationship Curve
C y=3.7792 + 2.0302x + 0.25909%42 RA2 = 0.991
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Six locations within the upper reach were randomly cnosen as bed material sample-
sites. Bed matenal was cored with a McNeil-Ahnell sampler (McNeil and Ahnell, 1860) and
wet sieved in the tfieid. The matenal greater than 2mm w&s weighed and saved, {o be used at
expenmental gravel, and the material less than 2mm was bagged ana brougnt to the lab for
analysis. Resuits or this anaiysas are shown in table 1.

BCe Sediment Samnpies '
Sample | :omm 2.50 mm 0.25mr:V e‘jgn::tj(z?s) mm | 0063mm | <0.063 mm Tm?vi:;;:tm ’
R-1 | 2478.0 | 2493.0 | 1486.0 | 481.07 | 169.55 | 290.99 | 740161 |
R-2 | 976.0 | 736.88 | 474.68 | 315.34 | 112.54 | 176.92 | 2783.36 |
R-3 | 507.0 | 409.06 | 256.11 | 155.93 | 111.40 | 166.92 | 1606.42
P-1 | 2656.0 | 1622.0 | 743.01 | 290.01 | 265.17 | 235.54 | 5811.73
P2 | 15355 | 811.01 | 464:03 | 271.10 | 16046 | 167.69 | 3409.79
P-3 | 1161.0 | 766.12 | 379.34| 178.63 | 82.83 | 92.85 | 2660.77
"“g;';'g;' ®] 0304.5 |6838:07 | 3806.17 | 1692:08-} 901.95 | 1130.91 |23673:68
smxaToa| 3930 | 28.88.| 1608 | 7.16 | 381 | 478 | 1000

Table §. Rzcobele P poct
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Rate of infiltration of fine sediment into clean streambeds was measured with
"infiltration bags". Collapsed bags were placed in the holes produced during the collection of v,
the initial bed maternal samples and the experimental gravel placed on top to bed surface ’ v
‘evel. Because the bags were folded accordian-style at the bottom of the holes they didn't V%) '
attect the infiltration of fine sediment into the expenmental gravel. At the end of the storm”
season five of the six bags were removed. The sixth bag was left in the streambad to be
sampled after the summer season. The fine sediment was extracted from the bags using the
same process as in the original samples and brought to the lab for analysis. -Resuits of this
analysis are shown in table 2. The infiltration rate of fines into the clean streambed per storm

day are shown in table 3. Pe | e % coe Aate.
Infiltration BZg' Samples

Sample l | . Weight (s) | | Total Samole |
i ' | -omm | 050mm | 025mm | .125mm 0063mm | <0.063mm | weight :

. A-1 . i22.0 | 94.62 | 78.79 | 70.70 102.40 | 280.90 | 749.41 |

A-2 © 163.0 | 105.17[103.34 | 98.12 | 63.76 | 79.47 | 612.86 |

. A3 | 216.0 | 5412 | 26.79 | 23.70 | 23.40 | 74.90 | 418.91 |
P-1  561.0 | 304.08 | 162.23 | 146.28 | 175.05 | 350.32 | 1698.96 |
P2 35050 | 319.12 | 168.79 | 92.20 | 6240 | 116.40 | 1109.41 |

rouwesnt 0 141250 | 877.11 | 539.94| 431.0 | 427.0 | 901.99 | 4589.55 |

v size

(Smxorow | 3078 | 19.11 | 1177 | 2.39 | 230 | <9.65 | 100.0

i Samoles
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=our freeze cores were taken of the streambed to determine the aepth of infiltration of
“ne seaiment. A three-pronged apparatus was pounded into the streambed to a aepth of 45
>m. Pressurized COo was then injected into the nollow prongs effecuvely freezing to the
srongs the agjacent bed material. The core was then winched from the bed and placed on a

-ow o1 collection trays. The stratigraphy was noted before the core began 10 meit into these

ravs. After the core melted. the sampled matenal was returned to the iab for analysis. From
-1e ped surface to 15 cm aepth the fines-filled interstices ranged from 45% &t the upper reacn
-2 30% &t the fower reach. Below the 15 cm aenth ail the cores exnibitea fines-tilled
~terstices of 90 - 100%—wvis val es w1

|
i
i
i
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Fines Infiltration Rate / Storm Day

Sample | 250 | ST | o | csomn RN IAE QBN OYSZE o | Foon
A7 | 8 | 15 | 813 | 631 | 525 | 471 | 583 | 1873 | 49.96 |
R2 | 5 3 11811 | 1169 | 1148 | 1090 | .08 | 883 | 68.09 |
R3 | 3 4 15400 | 1353 | 570 | 5.93 | 585 | 1873 {10474 |
P-1 3 15 | 37.40 | 20.27 | 1082 | 975 | 11.67 | 2335-| 113.26 |
P-2 5 | 3 | 3894 | 2546 | 1875 | 10.24 | 593 | 12.93 | 12325

Table 3. Kxritfle P=poo\ Qv g e o
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The volume of fine sediment on the bed surface for each reach was measured at the
beginning of the project and again at the end of the storm season. Each reach was divided
into five meter segments. The surface sediment volumes for each segment were then visually
estimated. Using a thin wire sediment probe, volumes for 20% of the reach segments were
then intensively measured with probability of segment selection proportional to total estimated
sediment volume. The total volume of surface sediment for each reach and standard error
were then estimated using SALT (Thomas, 1985). Results of these calculations are shown in

Tabie 4.

Estimates of Surface Fines Volume

R h Initial Volume Standard Final Volume Standard
eac Estimate (m®) | Emor(m®) | Estimate (m%) | Emor (m3)

Upper | 6.520 | 2553 | 4.677 | 2.163
Lower | 14.171| 3.764 | 14.611 | 3.822

Teble 4.

Unglazed ceramic floor tiles were placed on the bed surface in a variety of locations
throughout both reaches. This was done to aid in quantifying the distribution of sediment
during the course of muitiple storm seasons. The tiles were cleaned twice during the storm
season and the samples brought to the lab for analysis. As of this writing no samples have
been analyzed but observations in the field indicate sediment, once deposited into backwater
areas, does not easily wash out during subsequent storm flow but tends to be reworked within
the confines of the backwater area. Higher flows than those experienced may alter this
tendency.

) nd iment Di 1

Suspended sediment samples were taken manually at the beginning of the storm
season and then, after installation, with automatic pumping samples. Sampling was initiated
by computers linked to pressure transducers and programmable data recorders that also
recorded stage. Preselected random sampling schemes were first fed to the pumping
samplers. Threshold stages were fed to the computers. These stages were selected based
on stage at the time of programming and predicted storm intensity. Once the stage surpassed
the sampling threshold, the computer activated the pumping sampler which in turn began the
random sampling process. If the stage dropped below the sampling threshold, the computers

- would signal the pumping samplers to suspend sampling. Only a rising stage or a threshold
change by field technicians would reactivate the postponed sampling scheme. Periodic
depth-integrated samples, withdrawn from one point in the flow, were used to calibrate the
automatic samplers. This method of suspended sediment assured unbiased sampling for the

duration of the storm season.

- Suspended sediment concentrations varied widely from storm to storm and for the
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entire season. Concentrations for the upper rexch ranged from a low of <3 milligrams per liter
to a high of 1900 milligrams per liter. Concentrations for the lower reach range from a low of
<3 milligrams per liter to a high ot 1300 milligrams per liter. Total estimated sediment inflow at
the upper reach is 21.79 metric tons and total estimated sediment outflow at the lower reach is
33.84 metric tons. These estimates are at best conservative in that they do not include
sediment transported during non-storm intervals or sediment transported during storms too

small to effectively measure.

CONCLUSION
Transportation of surface fine sediment is occunng butata slow rate. Initial surface
For oo w27 whal's Lonvevaien 7 WAy reach 5 or for ML"

surveys indicate 19.03 metric tons were deposited on the bed surfaceﬂEnd of season surveys
indicate 17.74 metric tons ox; sediment remained. If the present winter weather patterns
continue it is estimated the complete removal of surface fines will take 14-15 years. lf there is
an increase in winter storm activity, specifically greater rainfall amounts with subsequent
higher streamflow, the removal of surface fines may take less time.

Storage of fine sediment in the bed subsurface appears to be consistent for both
reaches. Scour and fill is occuring but actual amounts are not known at this time. Field
observations, based on scour chains located at the infiltration bag sites, indicate minor
amounts of scour and fill. Based on this years winter storm activity, impaction of fine sediment
below 15cm depth coupled with observed bedload transport indicate long term storage.
Further field measurements and sample analysig will quantify the amount of sediment stored

in this reservoir.
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