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Assessing R:eglonal Impacts

Tally up sediment removed from system <> s 2
Identlfy sediment transpompathways patterns and sources.
- — Historical'shoreline and bathymetrlc change analysns 14
— Bedform morphology. .= e ‘
— NumeFical modeling W i
— Physical'proeéss studies
Sediment ﬁrovéhance :
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m Dredging
& Borrow Pit Mining

B Aggregate Mining

«200 million m3 of sediment removed from system
*113 million3 from Central Bay

75 million3 identified as sand (50 million3 from Central Bay)
*Records incomplete

*Missing many borrow pit mining records

*No aggregate mining records pre-1974 (began in 1930’s)

K. Dallas



4 I Hydraidicrmining =
+850 million m’
to Bay watersheds

(~1850’s-1950%)

95% of tidal marsh -
leveed or filled '
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Average yearly sediment load (Mt)
th
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3 Mining i Modifications, |
1850 1900 1950 2000

Date data from Ganju et al. (2008)

*Using both a low and high-end emissions scenario through 2100, Cloern

et al. (2011) project reduced fluvial discharge from the Delta and a decline
in suspended sediment concentration
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San Pablo Bay
(1951-1983)
-22 million m*

5

Central Bay
(1947-1979)

-51'million m*

SF Bar
(1956-2005)
-92 million m?

Suisun Bay
(1942-1990)
-53 million m?

% [West-central Bay
*(1997-2008)
‘|14 midlion m’

South Bay
(1983-2005)

*1+11 million m?
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Shoreline Change Rate (m/yr)

last 20 years)

«Shift to erosion where
SF Bar attaches at Ocean
Beach

*San Mateo region
strongly erosional in
long-term (93%) and
short-term (98%)

*In SM region rate of
erosion increased by

50% from long to short
term

K. Dallas
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Direct sampling and physical characteristics
— Morphometric analyses (grain size, shape, sorting, etc.)
— Foraminiferal analysis

Geochemical analysis (fine-medium sand)
Isotopes, 143Nd/14Nd and 87Sr/86Sr
X-ray diffraction
Heavy minerals
Rare Earth Elements
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Bedform Morphology
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Bedform mask
~ Large bedform transect
~— Small bedform transect

——+ Transport direction
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Depth Change
1997 to 2008
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- 1102 m loss
[ 03t 1mioss
[ 403m
- 0.3 10 1 m gain
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=+ Transport direction- bedform/model agreement
=+ Tranport direction- bedforms only

*Lease sites lost sediment at a rate
5 times higher than rest of study
area

*10.8 million m3 of sediment was
removed by aggregate mining from
1997-2008 (total loss of 14.1 million
m3)
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and regional
wave models
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Projected Coastal Flooding

Shoreline Projections
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ervasive loss of sediment from the San’ FranC|sco Bay Coastal
éystem over the last 50 years, driven by anthropogenlc impacts
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z -Reductlon in sediment supply from_the Delta via the Bay to the LY
outer coas\t drives shrlnklng of the ebb tidal delta and reglonal '
coastal ero'slon |
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*Ebb tidal delta contractlon modifies wave focusing patterns and
nearshore hydrodynamics at Ocean Beach leading to significant
shoreline erosion in the south, furtheraccentuated by an exposed
outfall pipe \ : A e _
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‘Projected sediment supply\reductlon in the future WI|| exacerbate 3

SLR impacts
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Project Website: http://walrtﬂs,wnusgs.gev/goagtai _processes/




