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Introduction

The ability to quantify best management practices for forests requires quantification of the variability of stream sediment loads for managed and
unmanaged forest conditions and their associated sediment sources. Although “best management practices” are used, the public has concerns about
effects from restoration activities and commercial timber harvests. Only long-term watershed research such as that conducted by the U.S. Forest
Service can provide such data. Both mechanical thinning and prescribed fire can be used to restore forests in the Sierra Nevada to pre-fire suppression
conditions. Although restoration is a positive activity, there are some concerns about short-term negative effects from soil erosion and sedimentation on &
stream organisms. Also, the Sierra Nevada is an ideal location to examine links between erosion, chemical weathering and climate because variations
In other factors that strongly influence soil development such as tectonics and lithology are minimal (Dixon 2009). Prior to the Kings River Experimental
Watersheds (KREW), little was known about sediment erosion rates for either undisturbed or managed watersheds in the southern Sierra Nevada.
KREW is used as an example of the type of information that can be produced by Experimental Forests and Ranges of the USDA Forest Service.

The watersheds range in size from 49 to 228 ha, and the streams range in length from 800 to 3,000 m. The average channel slope is fairly consistent across all streams
at 11-12%, except that D102 and TO03 have steeper headwaters.

222 The highly variable data for stream sediment loads were log transformed to meet the requirements for statistical analyses. An analysis of variance was performed using
site (Providence and Bull) as a blocking factor and the individual streams as subsamples within a site. Sample year was included as a main effect. As expected, year
has a significant effect on sediment load, since precipitation amount and event intensity are the primary forces for moving soil and sediment. There is no main effect of

| site nor is there any site by year interaction. The mineral mass loads (normalized by watershed size) of the streams show fairly parallel histories for wet and dry
years (Figure 6). Very wet (2005 and 2006) and dry years (2007) correspond well to the highest and lowest sediment loads, respectively. The P304 stream has the
highest load, and the P301 stream has the lowest load. The T003 stream has one of the higher sediment loads even though its watershed has no roads or
logging activities to cause soil disturbance. Although forest management histories differ among the other seven watersheds, minimal new human disturbance has
occurred within the past 15 years. The similarities in sediment loads for seven of the steams are not surprising given the deep litter layers and good canopy cover of the
landscape (Table 1). Hillslope sediment fences (Figure 4) support this observation as they usually collect no sediment during the year (A. Korte & A. Stafford, personal
communication).

Research Objectives of KREW for sediments:

1. To quantify the variability in sediment loads for headwater streams of the Sierra Nevada

2. To identify the sources of sediment for headwater streams and quantify their relative contribution to the overall sediment load
3. To compare sediment loads from an undisturbed watershed to those of managed watersheds

Figure 3. P304 research watershed inside KREW Providence Creek site - headcut (left), stream (center) and sediment basin (right).

4. To identify any differences in sediment sources and loads between watersheds with precipitation One research objective is to quantify the relative contribution of different sources of stream sediment. Stream banks, headcuts, and road and hillslope erosion have
dominated by snow and those receiving both rain and snow been measured. Short- and long-term headcut contributions are compared to short-term bank erosion (Table 1). For the P304 stream, the volume of sediment from

Meth OdS stream banks (1.4 m’) is higher than from headcuts (0.8 m’) when short-term measurements are compared;

Stu dy Area . . . . . . . P304 Headcut Surveys (2003, 2009) however, the annual volume of sediment from headcuts is four times higher (3.1 m’) when averaged over a 6-
Each stream has a sediment basin that is emptied each fall to measure the annual sediment load from the watershed (Figure 3). The proportion of : : . e I

. . . . . . . L . . . VI . . . . + year period. Sediment loss from the P304 headcut is illustrated in Figure 7. These source contributions

Seven years of research on sediment yield, suspended sediment, and sediment sources on the eight streams in KREW establishes the variability  organic matter and the particle size distribution of the sediment are determined for a proportional subsample. Repeated survey measurements in the seem reasonable when compared to the averaae annual volume of 3.0 m® for P304 and the hiah vear to

of sediment conditions in the headwaters of the southern Sierra Nevada (Figure 1). Precipitation amount and timing were the same for all four watershed allow us to estimate the proportion of the sediment load that comes from various sources such as stream banks and headcuts (Figure 3). P304 watershed: 49 hectares ear variabilitv. The contribu![?on I r?illslo iy Ty -developed for all eight of?hey

KREW weather stations (100 to 200 cm depending on year), despite the nearly 700 m difference in elevation (Figure 2). The fraction of Sediment fences provide measurements of the annual erosion from roads and undisturbed hillslope areas in the watersheds (Figure 4). Turbidity sensors T T Ty m—— )e,x erimental vyétersheds Eventuallv soil erosion and spediment loads frogm these baseline egrs will be

precipitation that fell as snow ranges from 75 to 90% at the Bull site and from 35 to 60% at the Providence site. The stream discharge pattern in the streams provide continuous measurements of the suspended sediment moving through the streams; for the Providence streams we have Average displacement per year: ~3.11 cubic meters X Coﬁ\pared o measuremeﬁts taken alg’:er mechanical tree thinning and prescribed burnin y

reflects this difference with the snow-dominated watersheds producing approximately one third more discharge than the watersheds receiving developed good relationships between turbidity and suspended sediment samples. Each stream was surveyed with a total station to create a longitudinal , | J J

both rain and snow. profile (Figure 5) and to place permanent cross sections for repeat measurements. " X Three of the streams in the Providence site carry only 3 to 28% of the sediment load carried by the

adjacent P304 stream (Table 1). The reason for this difference may be explained by rock (saprolite)
weathering processes and the rock content of soil. The P304 watershed has no exposed rock glades
unlike its companion watersheds (Figure 8). The percent of coarse fragments (particle size > 2mm) is less than
20% for P304 while the other Providence watersheds have 30 to 50% coarse fragments. Rock fragment
abundance in soil at KREW may be inversely related to erosion rate. Additional research will address these

- «  differences and the underlying processes with cosmogenic nuclide measurements and chemical depletion of

All the hillslopes are underlain by granitic rocks and are on unglaciated terrain. Three soil series dominate the landscape: Cagwin, Gerle-Cagwin,
and Shaver. The Shaver soils are dominant at the Providence site, and the Cagwin soils are dominant at the Bull site. The watersheds are conifer-
dominated forest with meadows and granite rock outcrops. A unique feature is that one of the watersheds (T003) has no disturbance from roads
or logging and thus serves as an excellent source of data for natural sediment loads under different precipitation conditions. All the streams are
perennial and are 1 to 3 m in width.
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