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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

1970 IEP MOA

USBR

USFWS

DWR

DFG

40 Years ago…



1. 2000 MOU
2. 6 Federal & 3 State 

Agencies + SFEI, 
DSP, CVRWQCB, 
Academic Partners…

3. ~ $30 M (mostly from 
DWR, USBR, DSP, 
SWRCB)

… to 2010: The IEP at 40



Big Questions:
• What’s happening? (Status)
• What happened? (Trends)
• Why is/did it happen? (Processes)
• What might happen if…? (Management 

Options, Forecasting)

Current Mission: 
Provide information on the 
factors that affect ecological 
resources in the Sacramento - 
San Joaquin Estuary that allows 
for more efficient management 
of the estuary.



Agency Directors 
Agency Coordinators
Program Management Team(s)
Program Manager, Lead Scientist

Program
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… to 2010: The IEP at 40 - Organization… to 2010: The IEP at 40 - Organization
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… to 2010: The IEP at 40 - Organization… to 2010: The IEP at 40 - Organization
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Current Monitoring:
• Long-term
• 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
• Salinity/EC, Temperature
• Flow

NOT:
• Microbes*
• Toxicity & Contaminants*
• Wetlands
• Plants*
• Vegetated Edges/Shore*
• Fish Condition*

* Pilots with POD

Dr. IEP Science … Does Science
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Delta Smelt
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Striped Bass
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Threadfin Shad
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Long-term IEP Monitoring Shows Fish Declines
“Pelagic Organism Decline” (POD)

Source DFG 2008 Fall MW Trawl  - No indices in 1974, 1976 and 1979

2009
Lowest

2009
Lowest

Listed since 1993

Listed since 2010



2009

Long-term IEP Monitoring Shows Fish Declines
POD Change Point in 2002  - Thomson et al. 2010



Current POD Research:
Science Informing Solutions

Focus on Multiple Drivers of Change
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Old Conceptual Model:
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New Conceptual Model:
Ecological Regime Shift



Regime Shift Driver: Contaminants
• Available monitoring data not adequate for 

determining role in POD

Source: T. Jabusch, SFEI, 
and M. Sullivan, CVRWQCB

• Chronic/Sublethal Toxicity
• Pyrethroids



Regime Shift Driver: Nutrients
Food Quantity & Quality, Water Quality

8/20094/2009



Source: T. Jabusch, SFEI, and 
M. Sullivan, CVRWQCB

Next for Nutrients & Contaminants
(for 2010 POD Workplan see http://www.science.calwater.ca.gov/pod/pod_index.html)

• Pyrethroids in the North Delta  
and the American River

• Novel Genetic Biomarkers in 
Delta Smelt

• Ammonia Work
• Delta RMP, CA WQMC

Source: R. Connon, UCD



Current IEP Products (Communication)
www.water.ca.gov/iep

Data & Metadata
IEP Newsletter
Tech Reports
Journal Pubs
Maps
Pictures
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POD Journal Publications
http://www.science.calwater.ca.gov/pod/pod_publications.html



Current Data Access: Interim Solution!



… IEP Metadata System Pilot at DWR



…with CERES et al:

(IEP as case study)
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Other Monitoring &  Science Programs, Councils, Alliances…



…with RMPs, CA WQM Council?
= California Estuaries Portal 

focused on the SFE?
= Theme-specific Workgroup? 



• 2010 MOU Renewal
• The Future of the IEP: Options for 

Adapting to New and Emerging Needs

… Into the Future

Improve Immediately:
• Data management and accessibility
• Analysis, synthesis, assessment, and communication 
• Modeling 

Further consider:
• Geographic Scope
• BDCP Role
• Future Coordination Role (RMP, CA WQMC, DSP, etc.)



“Planning for the future without a sense 
of history is like planting cut flowers.“

Daniel Boorstin
Historian and Librarian of Congress

Thank You!



Results from a Programmatic Review of
the Environmental Monitoring Program

Presentation to 
Central Valley Regional Water Quality Control Board 

October 29, 2002



2001-2002 EMP Review goal:
“Recommend a balanced, scientifically sound, 

implementable environmental monitoring program 
design to fulfill water right permit conditions and 
address the needs of current and potential users 

identified during this review.”



Date: 9/01      11/01       1/02      3/02      5/02      8/02

Multi-tiered Review Process
Subject Area Teams
>> Small groups of local experts
>> Complete subject area review
>> Largest time commitment SAT Reports

Big Meeting Participants
>> Broader base of participants
>> Provide input through meetings
>> Increase process transparency
>> Lowest time commitment

Review
Comment

Core EMP Staff
>> Provide info. & Materials
>> Convene big meetings
>> synthesize subject area reviews

Various materials, 
presentations,  & reports

Science Advisory Group
>> Independent technical review
>> Written critique of products
>> Medium time commitment

Review 
Comment



General Review 
Considerations

• Customer needs
• Zero sum change to program costs
• Inclusiveness - experts, stakeholders, 

etc.
• Transparency
• Sound science
• Implementability
• Local expertise Vs. broader perspective
• Insider Vs. independent review



Lessons for future program reviews I:

• Dedicate lead personnel ($!), “Core team”
• Clear strategy & (realistic) time plan
• Be inclusive, transparent, responsive
• Technical & management (& public) review
• Essential monitoring program review elements: 

• Program setting (opportunities & constraints!)
• “Customers” and their data & information needs
• Program aims (goals, objectives, questions)
• Conceptual basis for program (re-)design
• Implementation steps & needs (including 

funding, other resources, special studies, etc.)



(1) EMP products - more “human intellectual investment”

(2) EMP aims - clearer goals, objectives, questions

Next slides:

(3) EMP sampling design 

(4) Integration of EMP elements

(5) Relationship between monitoring and special studies - related 
but independent, plans for both

(6) Program funding and resource allocations - zero sum game, 
apply for competitive funding for studies, free up $ for benthos

(7) System components not sufficiently monitored by any program 
in the upper estuary - SAV, microbes, contaminants: Calfed?

EMP Review Synthesis
7 overarching issues:

14



Raise effectiveness by creating a network of continuous monitoring 
stations located within a tidal excursion of each other; discrete 
sampling during sensor maintenance on alternating spring & neap 
tides. Benthos sampling: quarterly. Zooplankton sampling: 
extended into Bay (but not part of EMP?!).

Stratified sampling design, strata based on

• Physical system properties: Hydrology, geometry, and 
hydrodynamic transport processes (Zach)

• Ecology: habitat type 

• Statistical separation of regions using EMP data

Proposed EMP sampling design:



(3) EMP sampling 
design, cont.
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(3) EMP sampling 
design, cont.

Habitats
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(3) EMP sampling 
design, cont.

26 Ambient & 
13 Flux stations
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(3) EMP sampling 
design, cont.

Constituent flux 
along major 
flow paths



(3) EMP sampling 
design, cont.
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