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| Introduction - _ . Il Field Site IV Radionuclide Analysis of Sediment Cores

Sedimentation in reservoirs can lead to loss of wabeage

capacity, impairment of navigability, loss of downstreferad- Radionuclide analysis of sediment cores has been widely usdedmles both for coastal
control benefits, increased flooding upstream because of and lacustrine environments to rates of sediment over
streambed aggradation in the deltaic region, and sediment time scales on the order of years to decades. The tlselmree isotopes chosen for this
entrainment in hydropower equipment (Fan and Morris, 1992). I study has been well for analysis of Isunigrmt the time scales of
One aspect of reservoir sedimentation that has recafted | ) interest—both within a yeaffe) and over decade$7Cs anc?'®Pb). Analysis is
attention is deposition above the normal pool elevation, as “ currently being conducted on an initial sediment core. Iftethod proves viable for this
shallow overbank flows during high flow periods spread across " setting, more cores will be taken from the resenasid possibly from the floodplain as
the alluvial surface of the sediment deposit. While this i well. Berylium-7 has a half life of 0.146 years and can ke isa method similar to
deposition does not directly result in storage capacity iithas g 137Cs anc?1%b to measure shorter-term deposition rates, on theafrdenths as
the potential to have a wide range of effects. Depasitithin e opposed to years and decades. This will allow for congaristh modeling results from
the reservoir (below normal-pool elevation), reservaip t Searsville i"’” single flood season simulations and data collected witimeat traps, whereas th€Cs-
efficiency, and the sediment response to dam removallare al Fe s " and?%b-determined sedimentation rates over decades will be cednmeestimates
likely to be affected by above normal-pool deposition. Toa g * / “5:'.5:.:1:':::.::&'::73‘.?:;:.2 derived using bathymetric data, as well as modeling reéfsoftsmulti-year simulations.
of this study is to use a combination of numerical modeling an e B e Searsville reservoir sediments are largely non-cobesilts, with some clay and fine sand.
field work to understand the magnitude of above-normal pool Fig. 2. Searsville Dam is an old concrete "5 T o i o aw  sm e e s
deposition relative to all reservoir sedimentation, el the key : K structure whose construction by the Sprin et s et Fig. 8. Collection of sediment core.
drivers for the spatial variability of above normal-pool . o N o Valley Water Company was first completed ir| Fig. 3. This figure, taken from Balance
deposition. Our research site is Searsville Resetooated Fig. 1. Location of Searsville Reservoir in 1892. Downstream releases are exclusively via  hyqrologics (1996), Figure 14, shows the
within Jasper Ridge Biological Preserve on the Stanford San Francisco Bay Area (Google the broad-crested overflow spillway weir. changes in the longitudinal profile from the dam )
University campus in California, U.S.A.. Earth, 2009 crest up Corte Madera Creek over time. Note the
v eamp ' ) substaglial deposition above the spillway crest V Sed m ent Traps cone M'ﬁiﬁ“v?:'u."&'vﬁé"’“' orive
elevation. . . Gy 1982)
«Sediment traps of various kinds (e.g. hardboard plates, "
I I M et h 0 d S astroturf) have been used in a number of studies.
Using sediment traps allows for frequent sampling, and
A combination of field work and numerical modeliisgoeing used in this study. A sediment core saraslen from for collecting samples quickly after a significant flooding ;
the shallow upstream end of Searsville Reservdieiag analyzed using gamma ray spectrometri?f@s,?'Pb and and sedimentation event (Reed, 1989). i
"Be in order to estimate sediment deposition rafesther coring will be done in the future if gombults are +The Corte Madera Creek watershed is in an area of which i
obtained from the initial core. In addition, sedimtraps have been deployed at various locatiotisei floodplain includes very erodible rock formations, particularly the Y
area upstream of the reservoir. The traps cootfdter paper placed in petri dishes and secucethe floodplain Purisima Formation. i :
surface using wire staples, in a method similahg of Reed (1989). Additionally, preliminary nerical +Sedimentation events at Searsville occur after seasonal
simulations using the model Delft3are being conducted using idealized domains. eyt simulations will be flooding events. .
done for the Searsville Reservoir area and comptaréeld results in order to gain a better underding of the +Sediment traps are l:!elng usedin ""5. _study in order to
magnitude and spatial variability of the overbankatgtion and its importance relative to deposifiothe reservoir. understand the magnitude and variabilty of these . O T
: overbank sedimentation events. . .
«The currently deployed traps are 9 cm diameter petri Fig. 9. Corte Madera Creek Daily Flows for
dishes with filter paper and secured with wire staples 1998. Taken from Freyberg and Cohen (2001).
(similar to Reed, 1989). Data from Balance Hydrologics (2000a).
+Vegetation likely plays an important role in determining
VI I Su m m a.ry the spatial pattern of deposition.
Background 3
o Deposition above normal-pool elevation is an aspereservoir sedimentation that has receivedisaly little attention. H H
o A combination of numerical modeling and field wdrésed at Searsville Reservoir in the Jasper Riilgjegical Preserve is . 3 . 3 VI N u m er I Cal M O d el | n g
being used to study the above normal-pool depasitiat occurs when the inflowing channel floodsitsiks after large wintdr Fig. 4. Map of Searsville Reservoir and its Fig. 5. Corte Madera Creek, the main inflow to
rainfall events. surrounding area. The red outline indicates the

Searsville Reservoir, just after an overbank "
approximate original extent of open water. flooding event in Februa{ry, 20009. While custom models have been developed for dam removalregid si

. turbidity currents, it appears that no models have beenapma! >
Modeling specifically to simulate a filling reservoir, or to lnde deposition above o gy, o ) o7
o Numerical Modeling is being used to simulate semfitieposition both in the reservoir and in thediaain upstream of it. normal-pool elevation. Thus, this research fills an imponteed.

Of interest is the spatial variability of the abaw@mal pool deposition and its importance relativeleposition below normal-

pool, and the of these i as sediment and water inflows and parairetien of vegetation.
o The transition area between the inflowing chamnel the surrounding floodplain is an important dcegesolve, as the

turbulence at this location likely drives transpmntay from the channel and out onto the floodplain.

Modeling Consider ations

+ Past work on modeling overbank erosion and deposition has rarely
used full Navier-Stokes equations.

+ Need a model that couples sediment transport and morphological

¥ comtae ) -

Field Work changes to hydrodynamics. o N

; . ;i y o
o Radionuclide analysis of sediment cores’Re 13Cs anc?'%b is being used to study sedimentation rateseimetservoir. ;1:25 ;’?Q:;I‘?: ‘l:]eet\gssir;;:fi!: mzl ﬂiwﬁgﬁﬁ:ﬁ:ﬁ;ﬁ?a . \fé?écitl)? 'fm?ﬁr;p;?muﬁlggitm? fus?negp tgn ﬁ,‘f;ﬁzg:d 3
o eS‘(Ieedr::nent traps have been deployed to study theitndg and spatial variability of floodplain detisn following a rainfall transporting sediment away from the channel. river/reservoir domain.

o These field data, as well as data from varioubymaetric surveys of the reservoir will be used glaith results from the
numerical modeling to develop a better understandfrthe importance of above normal-pool sedimepodition and how
that importance changes overtime as the resereoirbes full with sediments.

« Interested in time scales from a single hydrograph to rteilygars.

*The numerical modeling strategy for this research willbhese both

idealized domains and a domain based on Searsville to simula

sediment deposition both on the floodplain and in the reservoir °
« Delft3d (Deltares, 2008) is being used in this study. 015
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