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DELTA OUTFLOW & SALINITY:

BASELINE, TRENDS & CHANGE ATTRIBUTION
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Nine Decades of Salinity Observations in the
San Francisco Bay and Delta: Modeling
and Trend Evaluations

Paul H. Hutton'; John S. Rath?; Lmin Chen®; Michael J. Ungs*; and Sujoy B. Roy, A.M.ASCE®
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NO SIGNIFICANT ANNUAL OUTFLOW TREND
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Annual Mann Kendall trend and Sen slope results for flow components
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NO SIGNIFICANT ANNUAL _ o
OUTFLOW TREND (CONT'D) TR
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e Statistical significance likely
masked by large inter-annual
hydrologic variability

T T
Delta Exports
-
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* Decreasing trend noted when

Sac Basin Depletions

normalized to 8 River Index
* In drier years, normalized 2

exports and upstream T
depletions have decreased in e e T it S

the points are LOESS fits as described in the text. In drier years. the downward trend in normalized Delta
outflow appears to have been curbed (and possibly reversed) over the last few decades due to more

I a tt er p a rt Of reco rd sestrictive water management (i.e. lower normalized Delta exports) in the estuary and a leveling of water

use in the upstream watershed (i.e. flat trend in Sacramento Basin net channel depletions). Increasing
volumes of Delta Exports and Sac Basin Depletions are shown as negative trends.
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A LONG-TERM UPSTREAM SHIFT IN FALL X2 HAS NOT
OCCURRED
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LONG-TERM FALL X2 TRENDS ATTRIBUTED TO MULTIPLE
DRIVERS
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FALL SALINITY IS VARIABLE
AND DOES NOT RESEMBLE
DRY YEARS REGARDLESS OF
HYDROLOGY

* |If there has been a loss of inter-
annual variability in fall X2, it is not
because all fall months now
resemble dry year conditions
regardless of water year type.

* Rather, CVP-SWP operations have
bolstered dry year outflows such
that fall X2 (particularly in
September and October) now
resemble average to wetter years.
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DELTA CONDITIONS IN THE LATTER 19™ AND EARLY 20'™

CENTURY PRIOR TO 1917 DO NOT REPRESENT NATURAL
CONDITIONS

* Anthropogenic modifications resulted in a system-wide reduction in ET, likely resulting
in higher outflows than would have occurred naturally.

e Climatic conditions were much wetter than the subsequent period up to the present.

 C&H barge travel data do not provide a representative cross-section of this level of
development, let alone represent natural conditions.
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UNIMPAIRED FLOW IS NOT AN
APPROPRIATE MEASURE OF 2 N
NATURAL FLOW ON THE a natra

VALLEY FLOOR ORIN THE

DELTA
Wet Above Normal Below Normal Critical Average

* Unimpaired outflow is not
reflective of the magnitude of the
natural outflow to which fish and
wildlife have adapted.

* Annual unimpaired outflow is more
than 40 percent higher than the
natural outflow estimate.




CONCLUDING THOUGHTS

* The focus on ecological restoration frames the challenges of managing
today’s Delta squarely in term of comparisons to historical conditions

 Biological inferences based on a truncated subset of the historical
record are not representative of trends associated with the “full”
hydrologic record

* Even the “full” hydrologic record is not indicative of natural or pre-
development conditions, as well-documented alterations had already
occurred by the 1920s

* New and relevant scientific baseline information is available and
should be considered as part of this proceeding



