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©Overview

 Historical conditions provide insight;
native species were adapted to historical flow
and salinity in the Delta.

« Characterizations of the Delta as “historically
saline” or “artificially fresh” are unsupported.

o Historical record reveals a Delta much fresher
than current conditions.

Data sources in this presentation are referenced in CCWD Technical Memorandum WR10-001

http://www.ccwater.com/salinity/HistoricalSalinityReport-2010Feb.pdf
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Salinity’ Intrusion
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Monthly: Salinity at Collinsville
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Historical Hydroelogic Variability.

250

2001

Percent of Normal*

(@)
(@]
I

0

Annual Runoff Reconstructed from Tree Rings

150

100}

i “ ,,,,, “1\

. 4
—

Ikl i

I\H Ll “ |

Dry period

| W ‘\ m "'" il "l lv;i i }r i ” "'u

— Annual Runoff

=== 50-year Running Average Runoff

i

l

m

i

\H ..li

P

|
900

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

Water Year

*Normal = Average of 1906-2009 Observed Runoff (18 MAF/yr)

Data Source: Meko et al. (2001) and DWR WSIHIST (2009) -5-

February 10, 2014



Sediment Cores Reveal Dramatic Increase in

Delta Salinity, — 100 years ago
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Data Source: Malamud-Roam and Ingram (2004)
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Human Influence on Landscape and

\Water Use Affects Salinity Intrusion
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Earliest Salinity: Measurements
Distance to Fresh Water: somgi ci)
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Distance to Fresh \Water,

(50'mg/LL chloride or 350/ uS/cm EC)
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Distance to Fresh \Water,

availability of freshwater. below confluence has decreased
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Salinity’ Intrusion ©ccurred Earlier

Distance in miles above Crockett to 50 mg/L chlorides
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Salinity’ Intrusion ©ccurred Earlier

and Extended Farther Inland by 2004
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Eraction ofitime that: water; at Antioch Is

suitable for.use has declined significantly
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Noermalizing by Unimpaired Hydrolegy.

* |solate effects of water management by comparing
actual conditions to unimpaired conditions
— UNIMPAIRED IS NOT NATURAL

— Removes hydrologic variability to demonstrate effects
of reservoir operations and water diversions

— Assumes current Delta and tributary configuration

e Metrics

— Net Delta Outflow (NDO)
- X2
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Monthly Net Delta Outfiow
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Year-to-Year lrends in

Monthly Net Delta Outfiow
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Year-to-Year lrends in

Monthi

Unimpaired NDO

Net Delta Outflow
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X2 Variability'— Dy Years

The ten driest years from 1946-2003 based on total unimpaired Delta outflow
(1947, 1976, 1977, 1987, 1988, 1990, 1991, 1992, 1994, and 2001)
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Conclusions

o Historical conditions were far fresher than current conditions

e The Delta was predominantly a freshwater marsh for the past

2,500 years.

— Delta remained much fresher during century-long dry periods,
when Suisun Bay became largely brackish.

— Salinity increased abruptly approximately 100 years ago
throughout the system (seasonal increase).

— Channelization and reduced outflow have increased salinity intrusion.

 Salinity intrusion today Is 3 to 15 miles farther into the
Bay-Delta compared to the early 20th century.
— Suisun Bay no longer freshens during droughts.
— Drought-like conditions now occur almost every fall.
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Recommendations for

Science Review

« Consider historical conditions in establishing
appropriate flow and salinity requirements.

 Tips when reviewing studies, consider:
— Hydrology
— Anthropogenic Changes
— Salinity metric (sampling strategy and threshold)
— Methodology for estimating: outflow, X2, unimpaired

-20 - February 10, 2014
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