
Marine Pollution Studies Laboratory at the Moss Landing Marine Laboratories

Slide 1Slide 1Transparent  Accountable  Scientifically Defensible Slide 1

Watershed Health Indicator and Data Science Symposium; June 30, 2017

William S. Hagan1 (Presenter), Beverly H. van Buuren1, and Robert W. Holmes2

1Quality Assurance Services
Marine Pollution Studies Laboratory at the Moss Landing Marine Laboratories

Moss Landing, California
Email: QAHelpDesk@mlml.calstate.edu

2California Department of Fish and Wildlife, Water Branch, Instream Flow Program
Sacramento, California

Quality Assurance Tools 
for Instream Flow

© All slides and content copyright protected; must receive permission prior to use or reproduction



Marine Pollution Studies Laboratory at the Moss Landing Marine Laboratories

Slide 2Slide 2Transparent  Accountable  Scientifically Defensible Slide 2

Agenda
• CDFW Instream Flow Program/MPSL QA Services Group
• Instream flow study defensibility
• The CDFW Instream Flow Program QA system
• Importance of peer review
• Example studies: Big Sur River
• Conclusion
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Collaborative Quality Assurance Program

2012-2017 
Documented, systematic quality assurance program 

for instream flow studies

Tools Trainings Systems
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Decisions and Recommendations 

• Fish and Game Code §5937
o Federal Energy Regulatory Commission (FERC) relicense evaluations (involves flow 

management near and below dams)

• Public Resources Code §10000-10005 (Stream Flow Protection Standards)
o Decisions related to water allocation requests

• California Senate Bill X7-1 (2009)
o Identification of streamflow needs for Delta tributaries

• California Proposition 1 Water Bond (2014)
o Includes funding activities to support enhanced streamflow for fish and wildlife; this is critical in 

our current drought situation
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CDFW Instream Flow Program QA System

• Standardized data collection procedures
• Technical guidance documents
• Study plan template
• Study results checklist
• Fact sheets
• In-person (and in-field) training courses

wildlife.ca.gov/Conservation/Watersheds/Instream-Flow/SOP
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Guidance Documents

Standard Operating Procedures
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Templates

Fact Sheets
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Trainings



Marine Pollution Studies Laboratory at the Moss Landing Marine Laboratories

Slide 9Slide 9Transparent  Accountable  Scientifically Defensible Slide 9

What is a Study Plan?

A formalized planning document that details the future study’s:

• Objectives
• Personnel
• Logisitics
• Procedures
• Quality assurance 
• Data management

Without a study plan, there is nothing to peer review!!!
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Benefits of Peer Review

• Confirms scientific defensibility
• Promotes coordination and transparency among 

technical flow experts
• Builds inter-agency trust and support for flow 

studies and results
• Strengthens historical data and information
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Scope of Peer Review

• Sampling sites
• Utilized methods
• Model calibration
• Statistical performance
• Coverage of the core riverine components*
• More?

*Annear, T., I. Chisholm, H. Beecher, A. Locke, and 12 other coauthors. 2004. Instream Flows for Riverine 
Resource Stewardship, Revised Edition. Instream Flow Council, Cheyenne, WY. 268 pp 
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Big Sur River: Technical Reports

Habitat Suitability Criteria; Juvenile Steelhead; 
Big Sur River, Monterey County 
Stream Evaluation Report 14-1, July 2014

Instream Flow Evaluation Steelhead Spawning and 
Rearing; Big Sur River, Monterey County 
Stream Evaluation Report 14-2, July 2014

Instream Flow Evaluation Steelhead Passage and 
Connectivity of Riverine and Lagoon Habitats; 
Big Sur River, Monterey County 
Stream Evaluation Report 14-3, July 2014
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• Fish and Game Code §5937
o Federal Energy Regulatory Commission (FERC) relicense evaluations (involves flow 

management near and below dams)

• Public Resources Code §10000-10005 (Stream Flow Protection Standards)
o Decisions related to water allocation requests

• California Senate Bill X7-1 (2009)
o Identification of streamflow needs for Delta tributaries

• California Proposition 1 Water Bond (2014)
o Includes funding activities to support enhanced streamflow for fish and wildlife; this is critical in 

our current drought situation

Big Sur River: Relevant Code
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QA Report: 38 Pages
Methods 

Models 
Site selection 

Instrumentation 
Data management

Audit
Conclusion

Big Sur River: QA Review Summary

Individual Report 
Reviews

Two-Day Onsite
Audit Metrics

Report Card
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Big Sur River: QA Review Findings

• Utilized procedures and models were appropriate for their intended 
use

• Utilized procedures were standardized and met or surpassed QA 
standards 

• Model performance adhered to acceptable ranges and guidelines 

• Data collection was appropriately documented 

• Randomized study sites were statistically determined and confirmed 
in the field by representatives from CDFW, California State Parks, 
the Carmel River Steelhead Association, and the Source Group (for 
El Sur Ranch) 
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Big Sur River: QA Review Conclusion

Each of the three Big Sur River instream flow studies is 
appropriate for use in decisions pertaining to water 
allocation, fish and wildlife habitat, and Public Resources 
Code §10000-10005 (i.e., Stream Flow Protection 
Standards).
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Big Sur River: QA Products

“The purpose of this letter is to substantiate our finding that these studies are 
appropriate to support decisions pertaining to water allocation, fish and wildlife 

habitat, and Public Resources Code §10000-10005 
(i.e., Stream Flow Protection Standards).”
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Final Thoughts

• Lack of detailed guidance/guidelines

• Degrees of defensibility
o Applicable policies/codes
o Study scale

• Peer review
o Study plan
o Technical reports
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Marine Pollution Studies Laboratory
Moss Landing Marine Laboratories

William S. Hagan, Quality Assurance Specialist
whagan@mlml.calstate.edu

Beverly H. van Buuren, Quality Assurance Researcher
bvanbuuren@mlml.calstate.edu
206-297-1378

Questions?
QAHelpDesk@mlml.calstate.edu
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