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California Department
Of Fish and Game

Hot Creek Hatchery
NPDES Permit

1993 in permit
No response
1999-2004
2005 SI process
Continue monitoring



CSBP PROTOCOL
BRIEF – 1993, 1996,
1999, CSBP 2004

BMIs



EPA (RBP) PHYSICAL/HABITAT QUALITY



Enforcement of 
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Spill Response



Potential Components of a Spill Settlement
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Habitat/Resource Equivalency Analysis

Level of 
Resource 
Services 
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Level

Time

Injury
98% 
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California Regional Water
Quality Control Boards
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Western Pilot EMAP and CMAP

EMAP
2000–2004

CMAP
2005-2008



All ABL processed sites 
(1993-2006)

Probability survey sites 
(2000-2006)

More than 17,000 sites as of 2010



Existing Data:

EPA’s EMAP (2000-2002; multiple methods): 
CSBP- targeted riffle
EMAP- multihabitat
USFS/Hawkins- targeted riffle

USFS (2000, 2001, Hawkins method)
CSBP (2000-2002, multiple programs)

Regions 3, 4, 7, 8, 9



Application of a benthic 
invertebrate IBI to regional 

305(b) reporting in southern 
California

Peter R. Ode, Andrew C. Rehn and Jason T. May
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Ode, P.R., A.C. Rehn and J.T. May.  2005.  A quantitative tool for assessing 
the integrity of southern coastal California streams.  Environmental 
Management. 35:493-504



Eastern Sierra IBI 
(completed)

Sierra‐wide IBI 
(proposed)

Southern Coastal IBI 
(completed)

Northern Coastal IBI 
(completed)

Central Valley IBI 
(completed)

Bay Area IBI 
(in development)

IBI Availability

California
RIVPACS
O/E Model



Surface Water Ambient Monitoring Program 
(SWAMP)



A

B-1

B-2

C-1

C-2

D

A= NorthCoast
B= Oak Chaparral (1= coastal, 2=interior)
C= Sierra (1= West Sierra, 2= East 
Sierra)
D= Central Valley
E= SMC
Other= Mojave/Sonora + Modoc Plateau

E

Perennial Stream Assessment (PSA)



305(b) assessments

303(d), TMDL

ambient screening

NPDES/stormwater

BMP effectiveness

NPS monitoring
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Data  Management Tools

Technical Infrastructure

HabitatBMIs Algae

Indicators

Reference Condition 
Management Program

implementation

implementation

implementation

implementation

Regulatory ApplicationsRegulatory Framework 
(Objective + Implementation 

Plan)

SWAMP Standards
Regulatory Programs

Narrative 
Objectives

interpret with

401 Water Quality Cert



Timeline of BioObjectives



Rapid Biological Assessment
2007 SWAMP Procedures

EMAP/NSRA
Light



Professional and Citizen
Bioassessment Training

Since 1996



Fall 2004 Started
Teaching New SWAMP
P/Hab Protocols

Professional Level
Municipalities, Stormwater

Citizen Monitor Level
Friends of…, others



Bug Sampling
No Problem

Reach-Wide
Benthos



SWRCB Volunteer
Monitoring Program

SWAMP Clean Water
Team – Eric Burres

250 Volunteer Groups
25+ Bioassessment



2007 SWAMP SOP
Basic Option

Basic Chemistry

Channel Dimensions

Canopy Cover

EPA RBP Phab



2007 SWAMP SOP
Measures to Add

Substrate Comp.

Embeddedness

Sinuosity

RV/IH/HI



Friends of Deer Creek
Sierra Streams Institute
132 Main Street
Nevada City, CA 95959
530.265.6090
www.friendsofdeercreek.org

Research - Restoration - Recreation
Linking Water, Science and People
Education and Outreach
Consulting
Field Studies
Laboratory Services

http://www.friendsofdeercreek.org/


So, Yes There Should
Always be an Element
of Fun With Volunteer
Biomonitoring

But, by Building a
Professional Level Volunteer
Program, You Will Help
Them Help You in Starting 
and Maintaining a Successful
State WQM Program



Just Let Them 
Have Fun

Make Sure They Stick with
Standard Protocols, But
Give Them an Easier Option



Thanks for Listening
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