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2 Questions 
1. Are there some areas of our region that should be 

designated specifically for intentional consumption 
where the existing 20 fecal coliform per 100 mL 
standard should be protected? 
 

2. Are there certain areas in our region where the 
existing 20 fecal coliform per 100 mL standard 
should be relaxed? 
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Outline 
 Background 

What is the history of the current bacteria water quality objectives? 
 
 Bacteria Water Quality Objective (WQO) Project 

What is it? 
Why do we need it? 

 
 Bacteria WQO Project 

What are the steps? 
 

 State Board’s Bacteria Effort 
What is State Board doing about bacteria standards and how are we coordinating? 

 
 Current data evaluation 

We have data (and are gathering more). Dr. Warden will present a summary of bacteria data. 
 
 Natural High Quality Waters 

Intentional consumption or relax the current bacteria WQOs? 
 
 A Preliminary Evaluation of our Waterbodies 
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Revision of Bacteria Water Quality Objectives 
 Define the need 
 Reasons to revise 
 Alternatives 
 Approach 
 How are we implementing the approach 
 Monitor the effects of the revision 
 Verify the revision works 
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Revision of Bacteria Water Quality Objectives 
 

 What is the revision of Bacteria Water Quality 
Objectives? 

 
 Why is it a priority? 
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Photo by Eric Liefer  Photo credit: National Geographic 



Revision of Bacteria Water Quality Objectives 
 

 What is the concern? 
 
 What are we doing about it? 
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Photo : Looking upstream from “Horseshoe Meadow 
Creek above Trail Pass trail crossing” (603HMCB02) 
on 6/19/2012 



State Board’s Bacteria Effort 
 State Board staff is proposing statewide bacteria 

objectives 
 
 USEPA 2012 Recreational Water Quality Criteria 
 
 REC-1 Beneficial Use for water contact recreation 

(e.g., swimming) 
 

  Incidental ingestion of water 
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Natural, High Quality Waters 
 Lahontan is a vertical region 
 Consumption of untreated or partially treated surface 

water.   
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Compilation of Bacteria Data through 2013 
Presentation by Dr. Bruce Warden, followed by 
“Next Steps” and 
Preliminary Evaluation of our Waterbodies 
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Photo : Cattle grazing downstream of “Brockman Slough at Center Road” (637BRKB02) 
on 6/26/2012 
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Status Report on Bacteria 
Sampling and Data Analysis 

 
Bruce T. Warden, Ph.D. 
Environmental Scientist 



Presentation Overview 
• Indicator bacteria monitoring efforts 
• Why use indicator bacteria? 
• Fecal coliform data analysis 
• Elevation and anthropogenic source 

intensity trends 
• Preliminary conclusions 
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Presenter
Presentation Notes
I will cover past and ongoing Lahontan Water Board indicator bacteria monitoring efforts; 
Why we use the indicator bacteria tests for fecal coliform and E. coli instead of other bacteria or direct measurement of water-borne pathogens. 
The process used to obtain raw bacteria data for Region 6 and key data reduction steps to make the data usable



Current bacteria efforts 
 

1. Ongoing CEDEN data upload 
2. Five contracts (2 complete) and 1 grant
 for indicator bacteria / source tracking 
3. Water Board bacteria sampling 

program for fecal coliform and E. coli 
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Presenter
Presentation Notes
CEDEN upload ongoing – Statistical validity of data ensured by rigorous QA checks by Water Board staff, then CEDEN staff, typically takes up to 1 year to get data in CEDEN

Contracts 1 UC Davis IB; 4 SNARL 1 BST, 3 IB / BST; 
Grant IB / BST / Ranch BMPs

WB internal sampling efforts – SWAMP, Eastern Sierra and 303d listing / delisting for bacteria




Total Coliforms 

Fecal 
Coliforms 

E. coli 

Genera: Escherichia, Klebsiella, Citrobacter, Enterobacter, Etc. 



What are indicator bacteria? 

Bacterial species (commensal or beneficial) that when present 
in water, food, etc. indicate the potential presence of fecal 
material and associated fecal pathogens (overt virulence or 
opportunistic). These can impact human health.  

Protozoa Viruses Bacteria Helminths 

Presenter
Presentation Notes
Indicator bacteria are used because they are easy to measure compared to pathogens, which are hard to measure. For Example, Giardia sampling requires 100 gallons of water be filtered to collect cysts.  



BACTERIUM Lower GI 
Staphylococcus epidermidis + 
Staphylococcus aureus* ++ 
Streptococcus mitis  +/-  
Enterococcus faecalis*  ++ 
Streptococcus pyogenes*  +/- 
Enterobacteriaceae*(Escherichia coli)  ++ 
Proteus sp. + 
Pseudomonas aeruginosa* +  
Bacteroides sp.* ++  
Bifidobacterium bifidum  ++ 
Lactobacillus sp.  ++ 
Clostridium sp.*  ++ 
Clostridium tetani  +/- 
Corynebacteria + 
Mycobacteria + 
Spirochetes ++ 
Mycoplasmas  + 

Bacteria found in the gastrointestinal tract of the human body  

++ = nearly 100 percent + = common (about 25 percent)  
+/- = rare (less than 5%) * = potential pathogen 

Presenter
Presentation Notes
E coli are typically only about 1% of human and livestock bacteria population, but they are easy to culture and are correlated with fecal contamination.  There are many other bacteria in the guts of warm blooded animals, including some potentially harmful bacteria—Staphylococcus, Streptococcus, Clostridium, etc.  



Data Analysis 

CEDEN database: http://www.ceden.org/ 
 
3542 Fecal coliform samples 
1550 Geomean calculations 
132 Monitoring sites 
13 Hydrologic Units 
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Presenter
Presentation Notes
Goal of collecting five samples per month per site subject to staffing.  Have improved much since 2008.  

http://www.ceden.org/


11/24/2014 Item No. 6 18 



Fecal Coliform Mean of Monthly Geomeans by Source Intensity 
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Little or No Source:  
reference/background wildlife 

High:  
urban / grazing 

Moderate: 
dispersed recreation, etc. 



Working Hypotheses 
• Sources are wildlife, recreation, 

anthropogenic (human and livestock) 
• Factors affecting fecal coliform 

concentrations are size of watershed, 
elevation, seasonality, flow regime  

• Source intensity affects bacteria 
concentration 
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Preliminary Conclusions 

• Sixty-four of 132 locations in the region meet 
the existing 20 fecal coliform per 100 mL 
standard. The majority of locations in the 
Lake Tahoe watershed meet the standard. 

• Sixty-eight of 132 locations do not meet the 
20 fecal coliform per 100 mL standard. The 
majority of these locations have evidence of 
anthropogenic influences. 
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Preliminary Evaluation of our Waterbodies 

a) Approximately 64 of the 132 sampling locations in 
our region meet the existing 20 fecal coliform per 100 
mL standard 

b) Approximately 68 of the 132 locations do not meet 
the 20 fecal coliform per 100 mL standard 

c) Approximately 24 waterbodies in our region have not 
been evaluated (and will likely not be evaluated) 
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Next Steps 
Continue data collection and evaluation 

(including metadata [field observations] & Microbial Source Tracking 
analyses) 
 

Proposed Bacteria WQO Project Final Steps: 
 
1. Establish Beneficial Use for intentional consumption 

 
2. Establish bacteria WQO for areas that cannot achieve 20 FC/100 mL 

 
3. Demarcate the appropriate Beneficial Uses and bacteria WQOs  for the 

waterbody segments, waterbodies, or Hydrologic Units 
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Proposed Schedule 
 Begin in 2015 - host public listening sessions 

 
 By the end of 2015 field season - complete data collection 

 
 Spring 2016 - complete data evaluation 

 
 During 2016 - perform Basin Planning Amendment process 

 
 Late 2016/early 2017 - present to Board for adoption 
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2 Questions 
1. Areas to protect for intentional consumption? 

 
2. Areas to relax existing standard (to align with State 

Board statewide project)?  
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