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HABs in and around 
Clear Lake - why study?
• Increase in blooms for over a decade 

but most recently due to droughts, 
warmer temps, nutrients being added 
to the lake 

• Many residents and visitors complain
• more common
• lasting longer
• bad smell
• health impacts (human and animal)

• •The state requires notification and supports 
monitoring of tap water in systems with 5 or 
more connections but little or no surveillance 
for private wells/self-supplied systems• ~493 self-supplied systems near/around Clear Lake
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Background / Terms / Definitions
• Public Water Systems – water systems, including treatment, that regularly 

serves 25 or more people 60 days of the year and are regulated
• Seventeen public water systems are located around the Clear Lake 

shoreline and serve ~44,000 people

• Self-supplied systems – these are unregulated drinking water treatment 
systems supplying households that have fewer than 5 connections
• Approximately 493 households receive water from self-supplied systems around 

Clear Lake
• Approximately 3,600 domestic wells or ~15% of the population receives water 

from domestic wells in Lake County

• Treatment barriers - protective measures to minimize water system 
contamination

• Disinfection Residual - for a chlorine/bleach system, there is still some 
protective quality available after reacting with other compounds that 
remains

3



4



Second and 
Third Year of 

Drinking 
Water Project

• Goals:

• Identify all the homes in Clear Lake that are NOT served by 
a public water system (PWS)
• homes not served by PWS with wells/intakes 50 ft 

from Lake County Creeks were added
• homes who made changes to their treatment system 

after results were returned were invited to be re-
tested

• Enroll residents from these homes in the project
• Consent, questionnaire
• No cost to residents

• Test water over the course of one year for seasonal 
contaminants
• Nitrates
• Bacteria (Total coliform and E. Coli)
• Cyanobacteria/cyanotoxins

• Return results to residents and provide health education 
and resources

• Work with state and local agencies to help solve water 
access problems identified
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What does Big Valley 
Rancheria Do?

• The Team from Big Valley Rancheria:
• Monitors the lake frequently 

during spring-fall for cyanobacteria 
and cyanotoxin

• Investigates illness reports that 
may be due to HABs exposure

• Provides health education and 
information to the community on 
avoiding HABs

• Works closely with state and local 
agencies to share information and 
keep residents and visitors safe

• Visited each home several times to 
sample water for testing and to 
understand each home’s water 
treatment system and the way water 
is used in the home.

This Photo by Unknown Author is licensed under CC BY-ND
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Clear Lake and 
Lake County creek 
Cyanotoxin 
monitoring and 
Testing
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Clear Lake Drinking 
Water Testing 
overview

Well samples = 39
Intake samples = 16

Total homes sampled = 55
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What was in your results packet?

Still have questions or didn’t receive your packet? 
Please contact us at info@trackingcalifornia.org
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Contaminants of Concern
Several acute contaminants were monitored during this project, 
including the following:
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Contaminant Public Health Thresholds Steps to 
Take/Recommended 

Actions

Bacteria, total coliform 
and E. coli Presence Boil water until problem 

resolved

Nitrates (as N) > 10 mg/L Do not drink, do not boil

Cyanobacteria/
Cyanotoxins Detection Do not drink, do not boil

If multiple contaminants Do not drink, do not boil



Scenario 1: As a well owner, you decide to 
collect a water quality sample from your tap 
and the results are as follows:

• total coliform (present)
• E. coli (absent)
• nitrate concentration is 4 mg/L

1. Are you at risk? If so, which 
contaminants?

2. What actions can you take?
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Water System (WS) Hazard Category
You should have received an email inviting you to this meeting 

with your WS Hazard Category…

Filtration

Disinfection & Maintenance

Distance to Surface Water & 
Surface Construction Features

Intakes

All

Wells
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Surface Well Features

General Treatment

Water Quality Testing

Distance to Water Body

Shifting water quality at source

Maintenance

Water System Design

Well Construction

Treatment Performance

InactivationFlow Rates

Source Conditions

Chemical Dosages
Alarms

Frequent Monitoring

Optimization
Knowledgeable Oversight?

Routine Inspections
Operations Plan
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Building the Water System Hazard Category

Step 1. Points were awarded for safeguards in place (e.g., far from a 
water body, well maintained, good surface well features (wells), multi-
barrier treatment approach (intakes))

Step 2. A Water System (WS) Hazard Category was assigned based on 
points accumulated. With more safeguards, closer to the MINOR 
category. With fewer safeguards, closer to a MAJOR category. And 
those in between, were assigned a MODERATE category.

Step 3. All participant water quality testing is summarized by WS 
Hazard Category in tables
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Treatment Barrier Factors - Disinfection
Disinfection is a critical treatment process to reduce potential pathogens 
present in source water, including viruses and Giardia lamblia cysts.

Factors Considered for Disinfection Treatment 
Systems

Effectiveness Points

UV Class A with NSF 55 certification Neutralizes virus, Giardia and 
Cryptosporidium

+5

Chlorine residual ≥ 0.2 mg/L Effective against virus and 
with proper design, Giardia,

but not Cryptosporidium; 
filters reduce Crypto

+5

Chlorine residual ≥ 0.1 mg/L +2.5

Chlorine residual < 0.1 mg/L +1

Ozone disinfection with a residual Very effective against virus, 
Giardia, and Cryptosporidium

+5

Ozone disinfection without a residual +2.5

Max Possible Score 10*
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Treatment Barrier Factors - Maintenance (M)

Both design and maintenance are critical to operating successful water 
systems. Without maintenance, treatment systems are at risk to fail

Maintenance frequency scores:

Quarterly maintenance +10

Annual or reactive maintenance +5

Max possible score 10
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Typical Surface Features for a Domestic Well 
with a Submersible Pump
Vent (not shown): prevents well from 
collapsing; should terminate above flood 
level in U-shape with a screen 
Concrete base or pad: typically 4-inches 
thick and 2 feet around well; all cracks 
should be sealed
Power cable: potential route of 
contamination if not sealed
Well cap: needs to be watertight

Source: DWR Well Bulletin Standards, Figure 6
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Groundwater Treatment Barrier Factors -
Surface Construction Features 
It’s important to minimize potential routes of contamination; these 
are a few features that could be observed from photographs. If no 
photograph available, an average score was awarded.

Factors considered for Surface Construction Features Points

Surface pad is present and free from cracks +2.5

Well casing and plate is free from potential routes of contamination (no holes) +2.5

A vent was present, screened, U-shaped, and above the flood zone +2.5

Well is not located in a flood zone +2.5

Max possible score 10
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Groundwater Barrier Factors -
Distance from a surface water body

Distance from water body, feet Score

0 0

10 +2

20 +4

30 +6

40 +8

>= 50 +10

A domestic well located close to a surface water body can lead to 
potential bacteriological contamination

19



Example - Major WS Hazard
Originally considered a domestic well but based 
on location, this is better categorized as a surface 
water intake source.

Limited Treatment installed: Only ultraviolet 
disinfection

+5 for UV disinfection 
(assuming NSF55 certified Class A unit; designed 
for PWS applications)

Given cloudy source water, this is not ideal for 
ultraviolet disinfection treatment

Both total coliform and E. coli present at the tap
Nitrate: not detected
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Example - Moderate WS 
Hazard

- free chlorine residual concentration 
measured 0.12 mg/L (+2.5)

- not located in a flood zone (however casing 
is <18-in. from ground) (+2.5)

- likely no holes with routes of contamination 
in well cap (+2.5)

- distance to surface water >50 feet (+10)

No bacteriological activity at the tap
Nitrate was not detected

Crack
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Example - Minor WS 
Hazard 

Proactive maintenance +10
Not in a flood zone +2.5
Surface pad wo cracks +2.5
Well cap is intact wo holes +2.5
400 feet from surface water +10

System has point-of-use (POU) device installed 
(not considered in hazard assignment; critical 
system is free of bacteriological activity for POU)

WQ Results: no bacteriological activity  and no 
nitrate present 
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Scenario 2: You have a well with the following 
criteria

• Disinfection:
• UVA (non-NSF certified)
• chlorine residual ≥ 0.2 mg/L
• No ozone disinfection

• Maintenance: 
• annually

• Construction:
• surface pad is free of cracks
• well casing is free of holes
• vent is present but below flood 

zone
• well is in flood zone

• Distance:
• 50 feet from creek
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1. What is your WS 
Hazard Category?

2. What improvements 
can you make to your 
WS?



Count of homes in each WS Hazard Category

WS Hazard Category Count of homes in each category

Major 27

Minor 8

Moderate 20
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Overall Results: Summary
Number of 
homes

Major WS 
Hazard

Moderate WS 
Hazard

Minor WS 
Hazard

Total Coliform -
PRESENT (%)

17 59% 41% 0%

E. Coli -
PRESENT (%)

4 100% 0% 0%

Nitrate -
PRESENT (%)

19 53% 26% 21%

Cyanotoxin 
(Microcystin) -
PRESENT

6 33% 77% 0%

cyanobacteria 
OBSERVED 

4 (intakes) 25% 50% 25%
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- 100% E. Coli found in 
systems with major 
WS hazard

- cyanotoxins found in 
both 
moderate/major WS 
hazard category



Any Questions so far?
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Scenario 3: As an intake owner, 
your water quality samples come 
back: 

• total coliform (present)
• E. coli (absent)
• Nitrate concentration 2 mg/L
• Microcystin concentration is 

0.4 ug/L

1. Are you at risk? If so, which 
contaminants?

2. What actions can you take?
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Potential Actions to Consider for INTAKES:

● Multi-barrier approach (more than one treatment 
installed; i.e., filter and disinfection)

● Filter considerations: 
○ 1 μm, filter loading rate, operations, & inspections

● Disinfection considerations: check disinfection residuals 
(aim for 0.5 mg/L), use alternative supplies if pathogens 
in tap water, UV units are designed for municipal 
supplies (free of cloudy water)
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Potential Actions to Consider for WELLS:
● Consider installing a vent (prevent collapse) and end in U-shape 

above potential flooding levels (prevent aquifer contamination)

● Install a surface pad (2’ x 2’ x 4”) that slopes from well; repair any 
cracks

● Inspect well cap to ensure no holes are present

● Try to obtain the well log (may help identify fractured rock present 
which is difficult to address; if present, consider treating as though 
a surface water source esp. when there is water near the well)

● Consider bacteriological water quality monitoring within 24 to 48 
hours following 1-inch of rain
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Potential Actions to Consider for ALL CASES:

• Routine water quality monitoring

• NSF/UL/WQA/CSA/IAPMO materials only

• Only consider point-of-use (POU) devices if confident 
there is no bacteria contamination

• If microcystin is present and no bacteriological 
contamination, consider installing a NSF POU device

• Maintain treatment and equipment
30
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Concerns
• The results shared today only represent a snapshot in time
• This does not describe a comprehensive ongoing monitoring effort
• An absence of bacteria or contaminant does not imply that this is 

recommended treatment

Good news: there are some potential actions one can take to 
minimize potential hazards

Bad news: there are a significant number of factors that we cannot 
see for typical self supplied water systems; without significant 
changes to design, routine quality monitoring and a full time certified 
operator, there are potential factors present beyond your control 
that can potentially create hazards
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What does treatment look like at a PWS?
• Design is a rigorous process by drinking water engineers to ensure a 

reliable water system
• Certified personnel operate these complex PWS treatment systems 

on a full-time basis
• Intense monitoring requirements to ensure disinfection and filtration 

systems are working properly
• Equipped with alarms to detect shifts quickly
• Source water quality and more are monitored to anticipate treatment 

shifts
• Systems are constantly adapting and optimizing treatment, 

maintaining equipment, and planning for future regulations
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PWS - Intake system of similar size
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Funding Solutions & Consolidation
• Potential grant funding available to connect to a PWS

• Contact: Kiera Brown, GHD: 707-267-2270 or 
kiera.brown@ghd.com

• Use this outreach tool to see if you are near a public water system to 
connect: Drinking Water System Outreach Tool (ca.gov)

• Contact: sydney.little@waterboards.ca.gov for more information
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Any other questions?
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Resources
• CA registered devices with health-related claims have been tested 

and certified by an independent, accredited certification 
organization:

• NSF: http://www.nsf.org/

• UL:https://industries.ul.com/plumbing-products-and-water-system-
components/water-filtration/

• WQA: https://www.wqa.org/

• CSA:https://www.csagroup.org/testing-certification/product-
areas/plumbing/water-quality-and-health-effects/

• IAPMO: http://www.iapmo.org/rt
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Resources
• Maintenance is important! Imperial Valley shares their experience on 

that here: POE Maintenance Manual_dec2021 by Vanessa Ramirez –
Flipsnack

• CDC guidelines on boiling water: What-to-Do-During-a-Boil-Water-
Advisory.docx (live.com)

• Is our Water Safe to Drink?
https://www.mywaterquality.ca.gov/safe_to_drink/unregulated_dw_
supplies/

• Cal-WATCH Resources Page: 
https://trackingcalifornia.org/projects/calwatch/resources#gsc.tab=0
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Local Resources 
and laboratories

● Alpha Analytical Inc (Ukiah)

● Brejle and Race Laboratories 
Inc (Santa Rosa)

● CLERC (Lake County, 
bacteriological only)
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What next?
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• If you made changes to your treatment system 

since we last tested your water and are 
interested in a re-test, please complete the 
following form:• https://forms.office.com/g/G9CcycGGwi

● Still have questions or concerns? 
○ Contact David at david.chang@trackingcalifornia.org

● $50 Online MasterCard Gift 
○ David will be reaching out via email to send the thank 

you gift cards

https://urldefense.proofpoint.com/v2/url?u=https-3A__forms.office.com_g_G9CcycGGwi&d=DwMFAw&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=nFn2C64wjC_1oXFcseiOeSL7UG8_-0vSv4jh2p0KxyjYjRFxC-mIrtQLfDLOz-4g&m=ADIivry-gDJI9OdNiaH_6_NrBlfa-tN31y4UWzGpJcOzjWFMSwpJAd2Jpx5K81bp&s=egqibqDxICKpydCtowTfMd_jPLRCzqUmKdMFoWY7Oq8&e=
mailto:david.chang@trackingcalifornia.org
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