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Testimony at 1969-70 SWRCB Water Rights Hearings:
» "Fish and wildlife problems” in the estuary
- SWP & CVP may contribute
Need studies to
» Understand fish and wildlife resource requirements
* Find ways to minimize SWP & CVP impacts
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1970 MOA

The intent of this Memorandum of Agreement 1s to provide for the perfor-

mance of studies necessary to obtain a thorocugh understanding of the

requirvements of fish and wildlife rescources,

Interagency Ecological
STUDIES Program (IESP)

1970-1982: Focused studies to allow “full” water project
development (with Peripheral Canal)

1982-90s: Monitoring and studies to meet regulatory
requirements & evaluate effects of project
operations, fish facilities, barriers

1993: Program review - reorganization, IEP

2000s: Pelagic Organism Decline (POD) study focus

Future? Integrated Environmental Assessments (Socio-
Ecological Science) - System shifts, B.O.s, BDCP (P.C.!)
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Current Program:

2000 MOV;
6 Federal & 3
Interagency State Agencies
Ecological Program IRl Zaana
COOPERATIVE ECOLOGICAL CVRWQCB,

INVESTIGATIONS SINCE 1970 ~ $30 M
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What is
IEP Science?

(What we do now)

IEP Mission: Provide
information on the
factors that affect
ecologi. 7l 1 e sources in
Intera gency the Sacramento -San
Joarirty L a\“auat

ECOIOQ ical Prog ram a”o\ut' ].ur' more

ICOOPERATIVE ECOLOGICAL efficient management
NVE
STIGATIONS SINCE 1970 of the estuary.
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Interagency Long-Term

. Cooperation
Ecological Program :

COOPERATIVE ECOLOGICAL
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- Long-term
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2005:

Pelagic Organism Decline (POD)
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2008: POD fish continue to decline

Source DFG long-term Fall MW Trawl monitoring
No sampling 1974 and 1979
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Introduced species dominate

e.g. Centrarchids

Data Source: USFWS long-term Juvenile Fish Monitoring Program
Published in Moyle and Bennett, PPIC 2008 (Fig. 2D)

POD species (kqg)

Centrarchids (kg)




Introduced species dominate

e.g. Introduced mysids
Data Source: DFG long-term zooplankton monitoring (EMP)
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Introduced species dominate

e.qg. Corbula, Grizzly Bay
Data Source: DWR-USBR long-term benthos monitoring (EMP)

B Corbicula fluminea
0 Mya arenaria

1 Macoma petalum
B Corbula amurensis

1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005
1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004




Nitrogen increased,
SPM, TP, & Chl a decreased

Data Source: DWR-USBR long-term WQ monitoring (EMP)
Published in Jassby, SFEWS 2009
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Ammonium-N increased

e.g. Ammonium-N concentrations
Data Source DWR-USBR long-term WQ monitoring (EMP)

B Median Concentration ¢ Uptrend <& NS Trend ¢ Downtrend
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IEP Monitoring:

Analysis
* LOng-Ter'm Synthe5|s
- Cooperative

- Consistent

* Mostly Mandated

- SFE, Delta & Suisun focus

* Mostly channels & bays

- Continuous to semi-annually

* Variables:
» Fish
- Jellyfish
- Zooplankton
» Benthos
» Phytoplankton
* Nutrients, D.O., pH, Turbidity -
- SalunuTy/EC Tempem’rure
* Flow

NOT

- Microbes*

- Toxicity & Contaminants™
- Wetlands
* Plants*

* Vegetated Edges/Shore*
Fish Condition*
* Pilots with POD



IEP Monitoring:

- Long-term

- Cooperative

- Consistent

* Mostly Mandated

+ ... but also evolving:
= Better information,

Responsive to new needs




IEP Monitoring:

- Long-term

- Cooperative

- Consistent

* Mostly Mandated

+ ... but also evolving:
= Better information,
Responsive to new needs™

= New survey designs

= New analyses & modeling
= New variables

= New tools

= New vessels

= New people




New survey designs 2007-2011
135 sn’res/sur'vey

Benthic semiannual
"distributed” surveys
(GRTS design)

Delta Smelt 2008
URYEY 3 {4f14/2008 47182008

6 new

Fish surveys: north stations
Delta, larval smelt ‘




New variables

Water Toxici Ty

School of Veterinary Medicine
University of California
Davis, California

» Hyalella azteca

Pelagic Organism Decline (POD):

Acute and Chronic Invertebrate and Fish Toxicity

(]
¢ : ; T r. I p e d b GS S Testing in the Sacramento-San Joaquin Delta

2006-2007

» Delta smelt o
CO n 1'0 m i na n 1' S 30 April, 2008

Inge Werner, Linda Deanovic, Dan Markiewicz, Marie

[ )
(Y P y r| eT h r‘ 0 ' d S Stillway, Nathan Offer, Richard Connon, Susanne Brander

Pyrethroid Pesticides in the Sacramento-

o Ammor"a San Joaquin Delta:

Sources and impacts on Delta waters

Donald Weston, University of California, Berkeley

Toxic Algae e




Mortality in 15 of 693 water samples (2.27%)

Hyalella azteca

O Toxicity Monitoring Site
Significant Hyalella Mortality



Mortality in 2 of 71 water samples (3%)

Delta smelt

O Toxicity Monitoring Site

Significant Delta Smelt Mortality
not due to turbidity, EC



Summer Microcystis blooms in the Delta
Toxic blooms:

- Low streamflow

» High water temperature (25°C+)
- Stable conditions

* Nutrients?

-+ 2007408 were worst bloom years on record

Hydrobiologia (2008) 600: 187-204
DOT 10.1007/10750-007-9231-x

PRIMARY RESEARCH PAPER

The influence of environmental conditions on the seasonal
variation of Microcystis cell density and microcystins

concentration in San Francisco Estuary

P. W. Lehman - G. Boyer - M. Satchwell -
5. Waller



New analyses &
mOdel ing ESTUARY=WATERSHEDN

OCTOBER 2008

DQITG SmeIT & IOanin gam{;lzll])es[ilgn-hased Methodology for Estimating Delta
t
smelt abundance B
estimates

Ken_Newman@ fws.gov
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PO D‘NCEAS QV'OUPS ~ CALFED Science Program - POD Work Team page
5 e p fe m b e ,ﬂ 8_ 9 (_1‘& I~ e http://www.science.calwater.ca.gov/pod/pod_work.html

k h / NCEAS IEP POD Work Teams
W 0,4 5 Op o |IEP Lead: Larry Brown, USGS

MCEAS Lead: Erica Fleishman, Fleishman@nceas ucsb edu

POD Steering Committee
Systems Ecology
Contaminants

Ocean Interactions




New analyses & modeling

2009 IEP PUBLIC WORKSHOP SERIES

2009 IEP Workshop Series OQverview
Agenda for 2009 Workshop 1:

Physical Modeling and Fish Management

May 26-27, 2009

CALFED Delta Room, 650 Capitol Mall, Sacramento, GA
For additional workshop materials, please see http://www sc e ca .ca.qc

ntsAEP _SAG . html

!

May 26 & 27, 2009, CALFED Delta Room, Sacramento: M y Wa r k

ICSaNaAIsh

(") Click here to read more ...
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Review

September Workshop

IEP Science Advisory Group
CALFED Science Reviews

Long-Term
Cooperation

Monito ring



* Fish Facilities
* Monitoring Technologies
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PHYSICAL
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TOP-DOWN

Water Predation

Diversions

Prior Fish FISH

Abundance ABUNDANCE

Food

availability Food quality

BOTTOM-UP

PHYSICAL
&
CHEMICAL
FISH
HABITAT

Temperature
Turbidity
Salinity

Contaminants
Disease

Toxic algae




TOP-DOWN

PRIOR FISH
ABUNDANCE

| |

FISH
ABUNDANCE

i |

PHYSICAL
&
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HABITAT

BOTTOM-UP

Emerging POD Story:
~ "Regime Shift"

TOP-DOWN

| |

PRIOR FISH
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FISH
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BOTTOM-UP




Many Causes,
Many Consequences

TOP-DOWN TOP-DOWN

& &
CHEMICAL CHEMICAL

FISH FISH
HABITAT HABITAT

PRIOR FISH FISH FISH
ABUNDANCE ACUNDANCE ABUNDANCE

BOTTOM-UP BOTTOM-UP




Little ) Ammonium

Low . Contaminants
Highly variable Outflow X
Low - “Harvest” |
Lots ) Phosphorus
Cool . Tlemperature
High - Turbidity g

Natives dominate Invasives dominate

Pelagic fish Edge & benthic fish, jellyfish
Large copepods, mysids Clams, small copepods
Diatoms Microcystis, aquatic weeds

Not stable



POD investigations of many causes,
many consequences continue...

.. more emphasis on “shift" drivers &
mechanisms and "return” options

Resilience, Thresholds, Hysteresis, Stochasticity,...
> Integrated Environmental Assessment
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+ Conferences & Workshops

* Publications and Reports

+ TEP Website - redesignl

+ IEP Data portals - updatel!

+ IEP Newsletter
- rejuvenation!

Cooperation

q\ .} IEP NEWSLETTER

The IEP Newsletter is now available online,

Mop;
n/toring Long-Term



2009 TEP workshop series:
May 26-27: Physical Modeling & Fish Management (with
SAG review)
June 25: Monitoring & Food Web
August 18-19: Ammonia Summit
September 8-9: POD-NCEAS "Systems Ecology” Modeling
Results
October: Bay-Delta monitoring questions and tools for the
21st century

Rela’red workshops:

CALFED, March 10-11: Ammonia Research Framework
HSG, June 18: HSG Study Concept

CALFED, August 6: 2-Gates Review

CALFED, Fall 2008: HSG Study Plan Review
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EP Websitel

* Interagency Ecological Program (IEP) - Windows Internet Explorer

'{-‘-_I - & http://www.water.ca.gov/iep/ vl I 4

File Edit View Fawvorites Tools Help
Sraghe = 8 Search - 9 E- o Bookmarks: v Check - T AutoFill - & 4%-@SignIn- % -~

% = - #CALFED Bay-D... BInteragency ... % - B - rPagev SToolsv

% |DEPAR1MENT oF - — ._.um@q
WATER RESOURCES

Homae | Newsroom | Flood & Safety | Planning | State Water Project | Funding | Environment | Supply & Use
Cimate Change and Callomea's Waler Defla intiaives Dvought IEP Al Emaronment Topics
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£ AN
L~ % - | '
5 L ; Cooperative Ecological Investigations
¥, o in the San Francisco Estuary since 1970
ey .
IEP Home WELCOME TO THE IEP'S WEBSITE!
This sile was launched on June 24
ACTIVITIES 20090 Piease explee the site and send
* Monio leadback to wiempliniwaler ca gov
o g Youl can sill v the old IEP webside
* Research [wwa iep ca gov) until September 2009
* Pelagic Orgamsm (Friday, June 26, 2009)
Dechine (POD) = [EP Witz
Imvestigations
Program Reviews
* Workshops and
Evenis
Archivg
PRODUCTS WV Mews Arct
- [wata and Meladala
= [EP Newskeier Flease click here to take the |IEF Data Users Survey
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= Journal Publicatrans EVENTS
= Maps USFWS IEP provides
" launches new funding for - Septemiber B.
* Fidures __'w boat, the RV research and & *Migdeling
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