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Presenter
Presentation Notes
Good morning. I am Bev Anderson and I work for the State Water Board in the Surface Water Ambient Monitoring Program, or SWAMP. I am the Lead on a number of cyanobacteria harmful algal bloom projects being funded by SWAMP. 

I have also been working with the California CyanoHAB network on updates to the 2010 Voluntary Guidance for recreational water bodies for dealing with cyanoHABs. 
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Presentation Notes
Cyanobacteria, or blue-green algae, are found in most kinds of waterbodies and world wide
They can exist as single cells or as colonies and can form blooms that cover entire lakes. In September last year there was a bloom 600 miles long in the Ohio River. 

And the Klamath has seen the effects of blooms through up to almost 200 miles of river.

Some of these blooms are relatively harmless, although they may be unsightly and be associated with taste and odor chemicals, 

but some release one or more toxins that can cause skin irritation, liver damage, and in the case of one toxin, Anatoxin-a can cause very rapid onset of symptoms such as vomiting and convulsions, and even death in dogs and livestock that ingest it. 

There are also some non-cyanobacteria species that can form harmful algal blooms like Prymnesium or golden algae, which produces toxins that have caused massive fish kills. 
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Why California needs a Freshwater
Harmful Algal Bloom (HAB) Strategy

» HABs increasing worldwide and in California

 Increasing water temperatures
« High nutrient concentrations
* Drought — less water, low flows

» HABSs create significant water quality issues



Presenter
Presentation Notes
Because of the increases in frequency and severity of HABs statewide and the fact that there was no consistent program to address them, it was identified that California was in need of a freshwater HAB strategy

These increases have been variously linked to:
Increasing Temperatures 
High nutrients loads that support bloom growth
And the current drought, with subsequent low flows and warmer slow moving water where blooms tend to build up

At this point it’s not clear what will happen with blooms in 2016.



http://www.thomasbdunklin.com/gallery/AerialAlgaeDams/Algae_swimmer_close_082607_tbd?full=1

Estuaries “Marine waters
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Presentation Notes
Cyanobacteria generally originate and bloom in fresh water bodies such as lakes and wetlands. However, blooms can also occur in rivers and streams. And we are seeing more incidents where the growth would not have been categorized as a bloom at all, especially in river and stream systems, but toxin levels have been very high.

In addition, rivers and streams can act as a conduit, delivering cyanobacteria and their toxins to other areas downstream, such as estuaries and marine waters. So even if you do not have a visible accumulation of cyanobacteria, there can still be high levels of toxin.
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Microcystis

» Most common toxic cyanobacteria
» Produces microcystins

» Microcystin human health thresholds
 OEHHA recreation = 0.8 ug/L
« USEPA drinking water = 0.3 ug/L

Surface Waler
Ambient Monitoring
Frogram
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Presentation Notes
Microcystis is the cyanobacteria we hear the most about in California. It can produce several toxins, with variations of microcystins being the primary ones. Other cyanobacteria can also produce microcystins. 

In 2012 OEHHA set a recreational human health action level for microcystins of 0.8 ug/L

And in 2015, USEPA set a drinking water human health advisory for microcystins of 0.3 ug/L 




Chemical Class Action Effect Reference Producing Species

Microcystins Cyclic Serine/threonine  Hepatotoxin; MacKintosh Microcystis
heptapeptides; protein damages liver et al. 1990, aeruginosa
80 variants; phosphatase (1 Yoshizawa et  Planktothrix sp.
microcystin-LRis  and 2A) al. 1990 Phormidium sp.
most toxic inhibitors Anabaena sp.
Anabaenopsis sp.
Nostoc sp.
Oscillatoria limosa
Radiocystis sp.
Gloeotrichia sp.
Anatoxin-a Alkaloid Competitive Neurotoxins: Devlin et al. Anabaena sp.
inhibitor of causes death by 1977, Aphanizomenon sp.
acetyl choline respiratory Carmichael Planktothrix sp.
arrest et al. 1990, Phormidium sp.
Skulberg et Oscillatoria sp.
al. 1992 Raphidiopsis sp.
Cylindrospermum sp.
Cylindro- Cyclic guanidine Protein synthesis Hepatotoxin/ Runnegar et Cylindrospermopsis
spermopsin alkaloid inhibitor Cytotoxin; al. 1994, sp.
affects liver, also  Terao et al. Anabaena sp.
kidney, spleen, 1994, Ohtani  Aphanizomenon sp.
thymus and et al. 1992 Raphidiopsis sp.
heart Umezakia natans
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Presentation Notes
Microcystins, Anatoxin and Cylindrospermopsin are the three most commonly detected toxins, possibly because they are the ones we’ve been looking for, they are also the ones the CCHAB Voluntary Guidance includes trigger levels for.

All three are produced by a number of different species of cyanobacteria making it difficult to know what toxin to test for even if you have identified one or more species.
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Nodularin Cyclic Serine/threonine  Hepatotoxin; Yoshizawa et  Nodularia sp.
pentapeptide; protein damages liver al. 1990
only a few phosphatase 1
variants and 2A inhibitor
identified
Anatoxin-a (S) Phosphate ester Anticholin- Neurotoxins: Carmichael Anabaena sp.
of cyclic N- esterase causes death by et al. 1990
hydroxyguanine respiratory
arrest
Saxitoxins Carbamate Sodium channels  Neurotoxin; Sivonen and Anabaena sp.
alkaloids blocker Jones 1999 Aphanizomenon sp.
causes death by . .
. Cylindrospermopsis
respiratory sp.
arrest Lyngbya sp.
Planktothrix sp.
BMAA Non-protein Neurotoxin: Cox et al. All
amino acid (Parkinson’s 2005
Dementia
Complex)
Dermato-toxins  Aplysiatoxins Protein kinase C Dermatotoxin: Mynderse et  Lyngbya sp.
activators tumor al. 1977, Oscillatoria sp.
promoters; Fujiki et al. Shizothrix sp.
dermatitis and 1990
intestinal

inflammations
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These are several other toxins being detected in waterbodies that are often not screened for. 

A paper by Betty Fetscher et al (2015) describes the results of a study using SPATT bags to detect toxins in rivers and streams throughout California. They had toxin detections in about 1/3 of streams, and the most prevalent cyanobacteria species identified were Nostoc and Leptolyngbya, not the most commonly looked for species.
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As well as seeing cyanobacteria and toxins in many streams around the state, we also have several hot spots in California, where toxic algae blooms have been recurrent, including the Klamath, Clear Lake, Pinto Lake, and the San Francisco Bay area and East Bay Lakes, 

but we are starting to see blooms and toxins in lakes and rivers that have not previously experienced them. And Southern California Lakes have been experiencing blooms of Golden Algae, which are causing massive fish kills.


SWAMPs Freshwater
HABs Assessment and

Support Strategy
» Goal — articulate a coordinated
and widely supported, long-
term program to assess, R
communicate, and manage
freshwater HABs s 233 20 v

» Ca. CyanoHAB Network
(CCHAB) anticipated to
coordinate/implement strategy
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As a response to statewide blooms of freshwater HABs, SWAMP developed an assessment and support strategy and is funding some of the Infrastructure necessary for the successful implementation of the Strategy.

The goal of the strategy is to have a program to assess, communicate, and manage freshwater HABs in a collaborative fashion. 
 
We are working with the CCHAB to implement many aspects of the strategy.


Freshwater HABs Assessment and Support Strategy Framework
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The strategy has three components (response to events, ambient monitoring, and risk assessment), which are divided into waterbody scale, and regional or statewide scale. 
At the waterbody scale:
Immediate event response would start in response to positive a satellite imagery hit for phycocyanin, or other evidence of a bloom, and would inform public notification and bloom management. 
   The updates to the 2010 Blue Green Algae Voluntary Guidance document, include a flow chart of this process from initial identification of a bloom to posting, with toxin and other triggers for various types of posting, and are a critical part of event response. 
 Long term event response includes the development of local action plans and possibly TMDLs in some areas, and the implementation of management and remediation strategies
 The strategy also calls for regular monitoring of waterbodies with recurrent blooms, or those at high risk for blooms. This monitoring may start with visual inspections and advance when blooms are detected.  Local water body managers or other agencies can much more readily mobilize for frequent or event based monitoring – the Klamath monitoring program is an excellent example of a local group monitoring and managing a waterbody for Public Health.

At the state or regional scale the strategy calls for 
The development of infrastructure to support response to blooms and monitoring activities
 monitoring on a larger spatial and temporal scale that would consist of adding cyanobacteria and toxins to ongoing monitoring programs and would not be event-based. The purpose would be to track spatial and temporal trends. SWAMP is already following this recommendation.
Risk assessments to determine which waterbodies may be most at risk for blooms can be conducted by several methods. Identification of high risk waterbodies would lead to regular monitoring.



Infrastructure

Satellite
Imagery

» Historic trends
# Notifications

® Bulletin and
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* Temporal trends
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The infrastructure part of the strategy consists of seven components (….)

-SWAMP is funding the download and analysis of satellite imagery to notify waterbody managers of blooms,  and to evaluate temporal trends, as well as for sending out a biweekly bulletin and quarterly newsletter, 

-A centralized website is being developed for data storage, visualization, and access. 
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There will be a map showing recreational closures or partial closures, based on water managers decisions. A specific waterbody could be accessed from the map, or from a dropdown list.
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Then clicking on the lake will bring up information about any alerts or closures and partial closures.
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Base Layer: 10 Day Biomass estimate ¥
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Clear Lake, Lake County, CA

Current Advisory: State and county agencies are urging swimmers, boaters and recreational users to avoid
contact with blue-green algae now blooming in Clear Lake located in Lake County, CA. The lake has been posted
with advisories warning of any contact with the water because of possible toxins associated with the algae. (Read
More)
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Another map will access the satellite imagery and any lab data accessible through CEDEN, the California Environmental Data Exchange Network, where you will be able to drill into the data sets as necessary.
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MERIS 10-Day Composite Biomass Estimate
May 20, 2014 - May 30, 2014

Clear Lake, Lake County, CA

Current Advisory: State and county agencies are urging swimmers, boaters and recreational users to avoid
contact with blue-green algae now blooming in Clear Lake located in Lake County, CA. The lake has been posted
with advisories warning of any contact with the water because of possible toxins associated with the algae. (Read
More)
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Clicking on a lake will enlarge it, show locations where samples have been collected and data are available in CEDEN, and bring up a graph showing past data as well as most recent satellite images. 
This graph shows recreational Advisory Trigger level for cell density, and mean and median cyanobacteria levels based on satellite images. 
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MERIS 10-Day Composite Biomass Estimate
May 20, 2014 - May 30, 2014

Clear Lake, Lake County, CA

Current Advisory: State and county agencies are urging swimmers, boaters and recreational users to avoid
contact with blue-green algae now blooming in Clear Lake located in Lake County, CA. The lake has been posted
with advisories warning of any contact with the water because of possible toxins associated with the algae. (Read
More)
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It can also shows when and where field samples were collected and toxin levels.
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OCEDEN Sample Location

MERIS 10-Day Composite Biomass Estimate

May 20, 2014 - May 30, 2014

10 Day Biomass estimate
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Clear Lake, Lake County, CA

Current Advisory: State and county agencies are urging swimmers, boaters and recreational users to avoid
contact with blue-green algae now blooming in Clear Lake located in Lake County, CA. The lake has been posted
with advisories warning of any contact with the water because of possible toxins associated with the algae. (Read
More)
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Clicking on a point will give the actual data available for the sampling event.
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MERIS 10-Day Composite Biomass Estimate
May 20, 2014 - May 30, 2014

Clear Lake, Lake County, CA

Current Advisory: State and county agencies are urging swimmers, boaters and recreational users to avoid
contact with blue-green algae now blooming in Spring Lake located in Spring Lake Regional Park in Santa Rosa,
CA. The lake has been posted with advisories warning of any contact with the water because of possible toxins
associated with the algae. (Read More)

2013 2014 2015
g Qe
Display Last | 10 |¥] Days

Trends Water Quality Data Table

Clear Lake Water Quality (CEDEN)

pH

ET ¥ I = B R « ¢ Ve

35
30
25

20 Temp
1s (C)

10

pedua
Lol
L
[

3000

2500 -

Chorophyll
(RFU)

2000
1500

1000 -

o ™ - | ] ||
6/6/2011 6/26/2011 7162011 5/5/2011 52572011 9/14/2011 10/4/201110/24/2011

v @ pH @ Turbidity
[ @ chlorophil (RFU)_] @ DO (mg/L)
v @ Temp(C) [1 @  spCond (uS/cm)

SO0



Presenter
Presentation Notes
A second tab will allow access to standard water quality parameters such as pH, Dissolved Oxygen, temperature etc that can be chosen for graphing



Base Layer: 10 Day Biomass estimate
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MERIS 10-Day Composite Biomass Estimate
May 20, 2014 - May 30, 2014

Clear Lake, Lake County, CA

Current Advisory: State and county agencies are urging swimmers, boaters and recreational users to avoid
contact with blue-green algae now blooming in Clear Lake located in Lake County, CA. The lake has been posted
with advisories warning of any contact with the water because of possible toxins associated with the algae. (Read

More)
2013 2014 2015
0
Trends Water Quality Data Table
Select Data for Waterbody From | Jan 8, 2016 | To | Feb 8, 2016 Download Table
.
MERIS Analysis Data
A B C D G H I J L M N [} P Q R

1 Pixel Values ug/L
2 |start_date end_date count 1 count totmin max stdev median  mean percdd  var min max stdev median  mean percol  var

3 |12/23/2010 1/1/2011 1638 1638 1 176 3 1 1 24 1 1041 33.02 10.44 10.41 10.41 10.70 10.41
4 |12/24f2010  1/2/2011 1638 1638 1 176 5 1 1 24 1 1041 33.02 10.44 10.41 1041 10.70 1041
5 |12/25/2010  1/3/2011 1638 1638 1 176 5 1 1 24 1 10.41 33.02 10.44 10.41 10.41 10.70 10.41
6 |12/26/2010 1/4/2011 1638 1638 1 176 5 1 1 24 1 10.41 33.02 10.44 10.41 10.41 10.70 1041
7 |12/27/2010 1/5/2011 1638 1638 1 176 3 1 1 24 1 10.41 33.02 10.44 10.41 10.41 10.70 10.41
3 |12/28/2010 1/6/2011 1638 1638 1 176 5 1 1 24 1 1041 33.02 10.44 10.41 1041 10.70 1041
9 12/29/2010 1/7/2011 1708 1708 1 176 6 1 1 31 1 10.41 33.02 10.45 10.41 10.41 10.80 10.41
10 [12/30/2010  1/8/2011 1708 1708 1 176 ] 1 1 31 1 1041 33.02 10.45 10.41 10.41 10.80 1041
1112/31/2010  1/9/2011 1674 1674 1 108 3 1 1 30 1 10.41 14.81 10.43 10.41 10.41 10.80 10.41
12| 1/1/2011 1/10/2011 1675 1675 1 123 7 1 1 46 1 1041 16.79 10.46 10.41 1041 11.13 1041
13| 1/1/2011 1/11/2011 1675 1675 1 123 7 1 1 46 1 10.41 16.79 10.46 10.41 10.41 11.13 10.41
14| 1f2/2011 1f12/2011 1675 1675 1 123 7 1 1 46 1 1041 16.79 10.46 10.41 10.41 11.13 1041
15| 1/3/2011 1/13/2011 1675 1675 1 123 7 1 1 46 1 10.41 16.79 10.46 10.41 10.41 11.13 10.41
16| 1/4/2011 1/14/2011 1675 1675 1 123 7 1 1 46 1 10.41 16.79 10.46 10.41 10.41 11.13 10.41
17| 1/5/2011 1/15/2011 1727 1727 1 137 15 1 1 211 3 10.41 19.38 10.55 10.41 10.41 61.53 10.43
18| 1/6/2011 1f16/2011 1727 1727 1 137 15 1 1 211 3 1041 19.38 10.55 10.41 10.41 61.53 10.43
19| 1/7/2011 1/17/2011 1727 1727 1 137 15 1 1 211 3 10.41 19.38 10.53 10.41 10.41 61.33 10.43
20| 1/8/2011 1/18/2011 1713 1713 1 147 19 1 1 374 5 10.41 21.80 10.62 10.41 1041  133.61 10.44
21| 1/9/2011 1/19/2011 1713 1713 1 147 19 1 1 374 5 10.41 21.80 10.62 10.41 1041 133.61 10.44
22| 1/10/2011 1/20/2011 1698 1698 1 147 19 1 1 368 5 1041 21.80 10.62 10.41 1041 133.61 10.44
3| 1/11/2011 1/21/2011 1742 1742 1 147 20 1 1 411 6 1041 21.80 10.63 10.41 1041 133.61 10.45
24| 1/12/2011 1/22/2011 1742 1742 1 147 20 1 1 411 6 10.41 21.80 10.63 10.41 1041  133.61 10.45
25| 1/13/2011 1/23/2011 1746 1746 1 147 21 1 1 431 6 10.41 21.80 10.63 10.41 1041 133.61 10.45
26| 1/14/2011 1/24/2011 1746 1746 1 147 21 1 1 431 6 1041 21.80 10.63 10.41 1041 133.61 10.45
27| 1/15/2011 1/25/2011 1722 1722 1 147 17 1 1 281 4 1041 21.80 10.58 10.41 1041 133.61 10.44
28| 1/16/2011 1/26/2011 1731 1731 1 147 24 1 1 562 8 10.41 21.80 10.68 10.41 1041  133.61 10.47
29| 1/17/2011 1/27/2011 1731 1731 1 147 24 1 1 562 8 10.41 21.80 10.68 10.41 1041 133.61 10.47
30| 1/18/2011 1/28/2011 1715 1715 1 146 20 1 1 418 6 10.41 2134 10.63 10.41 1041 133.61 10.46
31| 1/19/2011 1/29/2011 1715 1715 1 146 20 1 1 418 6 1041 21.54 10.63 10.41 1041 133.61 10.46
32| 1/20/2011 1/30/2011 1660 1660 1 146 20 1 1 417 6 10.41 21.54 10.63 10.41 1041  133.61 10.46
33| 1/21/2011 1/31/2011 1576 1576 1 146 20 1 1 417 6 10.41 2154 10.63 10.41 1041 133.61
B S R S SN acac acac - aar - - - oo - PP nece anon P smeal oon oo
£
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And, for those who want the raw data, we will have a tab where you can access the satellite data…
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0 CEDEN Sample Location

MERIS 10-Day Composite Biomass Estimate
May 20, 2014 - May 30, 2014

Clear Lake, Lake County, CA

Current Advisory: State and county agencies are urging swimmers, boaters and recreational users to avoid
contact with blue-green algae now blooming in Clear Lake located in Lake County, CA. The lake has been posted
with advisories warning of any contact with the water because of possible toxins associated with the algae. (Read

More)
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Clear Lake CEDEN Data

Select Data for Waterbody From | Jan 8, 2016
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Feb 8, 2016

Download Table

For more advanced CEDEN data downloads visit: http://ceden.org

tationCcSampleDate  Collectior Locatic Coll Ur Sa Ct R¢ Labi LabSam MatrixNar MethodN: Analyte Unit Result  Observati MDL RL ResultQu: QACode BatchVeri Cumpllaml:l
13LAKOC 9/8/2011 11:25:00 OpenV 0.1 m Gr 1 1 UCS 1109085 samplews Mekebri, ¢ Microcysti ug/L 29.61 0.2 0.2= None VAC,VQl Qual
13LAKOC 9/8/2011 11:25:00 OpenV 0.1 m Gr 1 1 UCS 110908¢ samplews Mekebri, ¢ Microcys ug/L 11.08 0.2 0.2= None VAC,vVQl Qual
13LAKON 9/8/2011 11:25:00 OpenV 0.1 m Gr 1 1 UCS 110908¢ samplews Mekebri, ¢ Microcy: ug/L 3.3 0.2 None VAC,vQl Qual
13LAKOC 10/6/2011  8:56:00 Open¥ 0.1 m Gr 1 1 UCS 111006¢ samplews Mekebri, ¢ Microcysti ug/L 2.57 0.2 None VAC,VQl Qual
13LAKOC 10/6/2011 11:50:00 OpenV 0.1 m Gr 1 1 UCS 111006¢ samplews Mekebri, ¢ Microcysti ug/L 23 0.2 None VAC,VQl Qual
13LAKOC 10/6/2011  8:56:00 OpenV 0.1 m Gr 1 1 UCS 111006¢ samplewz Mekebri, ¢ ug/L 2.18 0.2 None VAC,VQl Qual
13LAKOC 10/6/2011 11:50:00 OpenW 0.1 m Gr 1 1 UCS 111006¢ samplews Mekebri, ¢ ug/L 2.09 0.2 None VAC,vVQl Qual
13LAKOC 10/6/2011  8:56:00 Open¥ 0.1 m Gr 1 1 UCS 111006¢ samplews Mekebri, ¢ Microcystin-YR, Total ug/L 1.86 0.2 None VAC,vQl Qual
13LAKOC 10/6/2011 10:39:00 Open¥ 0.1 m Gr 1 1 UCS 111006 samplews Mekebri, ¢ Microcystin-RR, Total ug/L 1.72 0.2 None VAC,VQl Qual
13LAKOC 10/6/2011 13:05:00 OpenV 0.1 m Gr 1 1 UCS 111006¢ samplewz Mekebri, ¢ -LA, Total ug/L 1.51 0.2 None VAC,VQl Qual
13LAKOC 10/6/2011 10:39:00 OpenV 0.1 m Gr 1 1 UCS 111006¢ samplews Mekebri, ¢ Microcystin-LR, Total ug/L 13 0.2 None VAC,val Qual
13LAKOC 10/6/2011  8:56:00 OpenW 0.1 m Gr 1 1 UCS 111006¢ samplews Mekebri, ¢ Microcy: ug/L 1.24 0.2 None VAC,VQl Qual
13LAKOC 9/8/2011  8:40:00 Open¥ 0.1 m Gr 1 1 UCS 110908¢ samplews Mekebri, ¢ Microcystl ug/L 1.09 0.2 None VAC,vVQl Qual
13LAKOC 9/8/2011 10:10:00 Open¥ 0.1 m Gr 1 1 UCS 110908 samplews Mekebri, ¢ Microcysti ug/L 0.87 0.2 None VAC,VQl Qual
13LAKOC 10/6/2011 13:05:00 OpenV 0.1 m Gr 1 1 UCS 111006¢ samplews Mekebri, tMicrocys ug/L 0.8 0.2 None VAC,vVal Qual
13LAKOC 10/6/2011 11:50:00 OpenV 0.1 m Gr 1 1 UCS 111006¢ samplews Mekebri, ¢ ug/L 0.75 0.2 None VAC,val Qual
13LAKOC 9/8/2011 13:30:00 OpenV 0.1 m Gr 1 1 UCS 110908( samplewsz Mekebri, ¢ ug/L 0.61 0.2 None VAC,VQl Qual
13LAKOC 8/4/2011  9:00:00 Open¥ 0.1 m Gr 1 1 UCS 110804¢ samplews Mekebri, ¢ Microcystl ug/L 0.54 0.2 None VAC,vVQl Qual
13LAKOC 8/4/2011 10:11:00 OpenV 0.1 m Gr 1 1 UCS 110804 samplews Mekebri, tMicrocys ug/L 0.36 0.2 None VAC,VQl Qual
13LAKOC 10/6/2011 11:50:00 OpenV 0.1 m Gr 1 1 UCS 111006¢ samplewz Mekebri, ¢ ug/L 0.28 0.2 None VAC,VQl Qual
13LAKOC 8/4/2011 11:13:00 OpenV 0.1 m Gr 1 1 UCS 1108045 samplewz Mekebri, ¢ Microcysti ug/L 0.25 0.2 None VAC,val Qual
13LAKOC 6/16/2011 11:05:00 OpenV 0.1 m Gr 1 1 UCS 110616( samplews Mekebri, ¢ Microcy: ug/L 0.2 0.2 None VAC,vQl Qual
13LAKOC 6/16/2011 15:05:00 Open¥ 0.1 m Gr 1 1 UCS 110616 samplews Mekebri, ¢ ug/L 0 0.2 None VAC,Val Qual
13LAKOC 7/14/2011 13:30:00 OpenV' 0.1 m Gr 1 1 UCS 110714¢ samplews Mekebri, ¢ Microcyst ug/L 0 0.2 None VAC,VQl Qual
13LAKOC 8/4/2011 13:50:00 OpenV 0.1 m Gr 1 1 UCS 1108045 samplewz Mekebri, ¢ Microcystin-LA, Total ug/L "] 0.2 None VAC,VQl Qual
13LAKOC 9/8/2011 14:25:00 OpenV 0.1 m Gr 1 1 UCS 110908¢ samplews Mekebri, ¢ Microcystin-LA, Total ug/L 1] 0.2 None VAC,vVQl Qual
13LAKOC 10/6/2011 13:50:00 Open¥ 0.1 m Gr 1 1 UCS 111006 samplews Mekebri, ¢ Microcystin-LA, Total ug/L 0 0.2 None VAC,vQl Qual
13LAKOC 6/16/2011 11:05:00 Open¥ 0.1 m Gr 1 1 UCS 110616¢ samplews Mekebri, ¢Microcystin-LA, Total ug/L 0 0.2 None VAC,VQl Qual
13LAKOC 7/14/2011 10:04:00 OpenV 0.1 m Gr 1 1 UCS 110714 samplewz Mekebri, ¢ ug/L o 0.2 None VAC,VQl Qual
13LAKOC 8/4/2011 10:11:00 OpenV 0.1 m Gr 1 1 UCS 110804 samplewz Mekebri, ¢ ug/L o 0.2 None VAC,VQl Qual
13LAKOC 9/8/2011 10:10:00 OpenV 0.1 m Gr 1 1 UCS 110908¢ samplews Mekebri, ¢Microcysti ug/L () 0.2 None VAC,VQl Qual
13LAKOC 10/6/2011 10:39:00 Open¥ 0.1 m Gr 1 1 UCS 111006¢ samplews Mekebri, ¢ Microcy: ug/L () 0.2 None VAC,vQl Qual
13LAKOC 6/16/2011 13:56:00 Open¥ 0.1 m Gr 1 1 UCS 110616 samplews Mekebri, ¢ ug/L 0 0.2 None VAC,VQl Qual
13LAKOC 7/14/2011 12:34:00 OpenV 0.1 m Gr 1 1 UCS 110714¢ samplews Mekebri, ¢ Microcyst ug/L 0 0.2 None VAC,VQl Qual
13LAKOC 8/4/2011 12:47:00 OpenV 0.1 m Gr 1 1 UCS 110804 samplews Mekebri, ¢ Microcy: ug/L o 0.2 None VAC,val Qual
13LAKOC 9/8/2011 13:30:00 OpenV 0.1 m Gr 1 1 UCS 110908( samplewsz Mekebri, ¢ Microcysti ug/L () 0.2 None VAC,VQl Qual
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Presentation Notes
With a link to access CEDEN for additional water quality data.
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Presentation Notes
-The strategy also includes development of a number of Event Response Guidance documents. 
      


Figure 1. Decision Tree for Posting and De-posting Health Advisories for CyanoHABs
Proposed changes to consider for Voluntary CHAB Guidance (Working Draft)

(1a)
Bloom Event:
Visible or Suspected?

Box 2a. Are cyanobacteria or cyanotoxins detected?

» If No: Proceed to Box (2b), and continue routine monitoring for indicators
» If Yes: Proceed to Box (3)

(2b)
Mo issue-
Manitor
for changes

(2a)
Are cyanobacteria or
cyanotoxins
detected?

Box 2a provides an opportunity for initial screening using tools that do not require formal

laboratory analysis. In some cases this is not a necessary step for making a
management decision.

i » Are cyanobacteria detected?
hﬁ' o' b There are a number of methods available for initial determination of cyanobacteria
“:fi“ | presence including:
L " i « Visual screening for cyanobacteria using field or office-based microscopes,
2 st U R nim Smartphone tools (http://cellscope.berkeley.edu/), FlowCam
. Triggers in Table 17 Table

(http://www_fluidimaging.com/)

« Field sensor or bench top fluorimeter measurements of phycocyanin pigments
o Stick test and jar tests (http://www.kdheks.gov/algae-
liness/download/Jar_Test pdf)

‘o

(8)

i Return to Box 3

"| continue sampling at the
appropriate frequency

(6a)
oxin producers
and/or

ND

()
Is the waterbody

bloom posted?

decreased?

Does waterbody NO
meet de-posting
criteria?

Surfoce Water
Ambient Monitoring
1& Program
(7b)

Remove posting.
RToF o
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Presentation Notes
The first is the CCHAB voluntary guidance document and includes a decision tree and narrative explaining the steps
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Table 1. CyanoHAB Trigger Levels for Human Health
DRAFT

Caution Warning
Action Trigger TIER |

Primary Triggers ®

Total Microcystins® 0.8 pg/L 6 ug/L 20 pe/L

Anatoxin-a Detection © 20 pe /L 90 pe/L

Cylindrospermopsin 1 pug/L 4 pug/L 17 pg/L
Secondary Triggers

Cell Density (Toxin producers) 4,000 cells/mL - -

Site Specific Indicators of Cyanobacteria | Blooms, scums, - -
mats, etc.

a. The primary triggers are metwhen ANY toxin exceeds criteria
b. Microcystins referstothe sum of all measured microcystinvariants. (See Box 3)
c. Must use ananalytical method that detects < 1ug/L Anatoxin-a
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human health triggers for 3 cyanotoxins


- CAUTION

Harmful algae may be present in these waters.
For your family’s safety:

DO NOT SWIM OR
near algae or scum

KEEP CHILDREN AW, . .
fomaige intheway  Toxins from algae in these waters can
harm people and kill pets and livestock

DO NOT drink this w4 NO SWIMMING P (TP ON AP
use it for cooking. DA N G E R

callvo — @ STAY AWAY from scum,
. ?oulr nctoror\:etennarla cloudy or discolored watq " "
rermore nformaten,contact Toxins from algae in these waters can
@ poNotuse hese waierd  harm people and kill pets and livestock

Boiling or filtering will no
make the water safe. STAY OUT OF THE WATER UNTIL

FURTHER NOTICE. Do not touch scum
For people, the toxins can ca in the water or on shoreline.

+ 5kin rashes, eye irritation
+ Diarrhea, vomiting DO NOT let pets or livestock drink or go into the water or
Call your doctor or veterinarian i go near the scum.
For more information, contact:
@@ DO NOT eat fish or shellfish from these waters.

Call your doctor or veterinarian if you or your pet get sick after going in the water.
For more information, contact:

DO NOT use these waters for drinking or cooking.
Boiling or filtering will not make the water safe.

For people, the toxins can cause:  For animals, the toxins can cause:
- Skin rashes, eye irritation « Diarrhea, vomiting
+ Diarrhea, vomiting « Convulsions and death
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 and tiered caution, warning, danger signs.



March 2016 - DRAFT

[+

Standard Operating Procedures
And
Health and Safety Protocols
— For —

Sampling and Monitoring of
Freshwater Cyanobacterial Harmful
Algal Blooms and Other Nuisance
Blooms in California

Prepared for:

California State Water Resources Control Board

Surface Waler
Ambient Monitoring
Frogram
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Presentation Notes
The second is a SWAMP funded document that includes protocols for sampling in multiple types of  waterbodies and analysis of samples. 

   The third will describe remediation and management measures for freshwater HABs. 
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-SWAMP has also provided some funding to assist with initial lab toxin and cell identification tests

-SWAMP conducted several training courses in the summer of 2015 that taught basics of identification and dealing with CyanoHABs and will be repeating these courses in June 2016. With additional training later in the year to introduce all of the tools once they are fully developed.

SWAMP is also planning a workshop on management and remediation of blooms in 2016.

-Applied research and outreach are two important areas with minimal funding. 
Currently the satellite imagery is only useful for detecting blooms on large waterbodies so work needs to be done to be able to identify, by satellite imagery, blooms in waterbodies smaller than 250 acres. Some work is starting on this and we are working to secure funding to help with the development of this ability 

As well there is a citizen pilot group interested in taking aerial photos of waterbodies with blooms that we will tie into.
Several new methods of early detection are being investigated and may provide future, cost effective ways of monitoring waterbodies. 
These include the use of phycocyanin probes, bench-top fluorimeters, Flow-cams, and various methods of detecting toxin genes. We secured a qPCR reader at Region 1 in Sonoma County, where they are planning a pilot study to determine how the technique can best be used. Dan Orr from Department of Fish and Wildlife is going to tlak a little bit about that type of analysis. 
And work is being done to determine genetic markers for cyanobacteria taxa present in California. 

Further development of remediation measures is also needed.

 - Outreach calls for increasing public awareness of HABs to increase recognition, reporting, and public safety. This can be done through fact sheets, webinars, social media, focus groups etc. but there is no funding for any of this, currently. 

Outreach also includes development of communication and coordination protocols for agencies responsible for waterbodies with freshwater HABs. These can best be developed at the regional level ad we are working with Regional Boards to determine how best to set up contact with the entities that may be affected by a bloom.
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2016 CyanoHAB Workshops

»June 8 — CSU San Marcos
»June 14 — UC Davis
»June 20 — CSU Humboldt

»June 23 — CSU Santa Cruz




a2 USGS
science for & changing world

Field and Laboratory Guide to Freshwater Cyanobacteria
Harmful Algal Blooms for Native American and Alaska
Native Communities

http://pubs.usqgs.qgov/of/2015/1164/0fr20151164.pdf

Surfoce Waler
Ambient Monitoring
Program

Open-File Report 20151164

U.S. Department of the Interior

- U.S. Geological Survey _



http://pubs.usgs.gov/of/2015/1164/ofr20151164.pdf
http://pubs.usgs.gov/of/2015/1164/ofr20151164.pdf

» http://www.inaturalist.org/projects/cyanoscope

iNatl.ll'aIist.org Observations ~ Species v Projects Places Guides People Log in or Sign up

« Projects Terms & Rules | Join this project

cyano5Scope

MAPPING CYANOBACTERIA ONE SLIDE AT A TIME

ADD
OBSERVATIONS

" cyanoScope

Stats

Totals Most Observations Most Species Most Observed Species
6 5 willbmisled karolina

37 observations ' 4 species
Observations »

karolina willbmisled

9 observations . 1 species

Anabaena
5 observations

Gloeotrichia
5 observations

14

Species » naturalist39
11 4 observations

Diatoms

2 observations

Chroococcus turgidus

PEOp|E » sharpthorn 2 pbservations
3 observations S hrrq“ 'l.lfﬂl.;r )
1 obsjer'-":tt!on hl “ﬂ
sonyacarlson Prngm i

3 observations



http://www.inaturalist.org/projects/cyanoscope

DRAFT- Colorado Guidance for Monitoring Harmful Algal Blooms

Step 1: Visually inspect source waters for algae bloom (at least weekly | Resources: CLRMA
Observe and during bloom season). Taste and odor events, shorter filter (wwow.clrma_org)
prepare runs, changes in source water quality may indicate presence of | can assist with
a bloom. If source waters are susceptible to algae blooms, be bloom
*If bloom observed near intake continue to step 2
Step 2: Blue- Use bottle test, microscopic identification, or Hach BART test to | Resources: CLRMA
green algae identify presence of blue-green algae in bloom (immediately {www.clrma.org)
wentification after observing bloom and then at least weekly during presence | can assist with
of bloom). algae identification
*If blue-green algae ore present continue to step 3
Step 3: Toxin Monitor raw water at intake for presence of microcysting using | Resources: CDPHE
presence in a field test such as Abraxis Microcystins Strip Test for source (1-877-518-5608)
raw water drinking water (immediately after identifying blue-green algae | can assist with
and then at least weekly during presence of blue-green algae). toxin sampling in
Make treatment adjustments. Be prepared and identify and raw water and
contact lab in advance about sampling procedures and sample | treatment
tumaround time in case toxans are detected in finished water. strategies
*If microcystins are present in row water continue to step 4
Step 4: Toxin Monitor finished water at entry point for presence of Resources: CDPHE
presence in microcystins using a field test such as Abraxis Microcystins Strip | (1-877-518-5608)
finished water | Test for finished drinking water (immediately after detecting can assist with
presence of microcystins in raw water and then at least weekly | toxin sampling in
during presence of microcystins in raw water). Make treatment | finished water and
adjustments. treatment
strategies
*If microcystins are present in finished water continue to step 5
Step 5: Send finished water sample to lab for microcystin and
lab analysis of | presence of microcysting in finished water and then at least
finished water | weekly during presence of microcystins in finished water).

Make treatment adjustments.

*If microcystin values are above 0.3 ug/L and/or
gylindrospermopsin values are above 0.7 ug/L (EPA's health
odvisory values) take a confirmation sample of the finished
water within 24 hours and send to lab. If confirmation sample
results are above health odvisory volues consult COPHE (1-877-
518-5608). Consider monitoring for toxins ot various points
throughout distribution te look for toxin degrodation and extent
of impocted area using a field test such as Abroxis Microcystins
Strip Test for finished drinking water.

Surface Waler
Ambient Monitoring
Program
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Additional Resources

» CyanoHAB Laboratory List

http://www.mywaterquality.ca.gov/monitoring _council/
cyanohab_ network/docs/cyano handout.pdf

» 3-18-2016 Freshwater Algae in Northwest
Washington, Volume |, Cyanobacteria

http://cedar.wwu.edu/cgi/viewcontent.cqgi?article=100
5&context=cedarbooks



http://www.mywaterquality.ca.gov/monitoring_council/cyanohab_network/docs/cyano_handout.pdf
http://www.mywaterquality.ca.gov/monitoring_council/cyanohab_network/docs/cyano_handout.pdf
http://cedar.wwu.edu/cgi/viewcontent.cgi?article=1005&context=cedarbooks
http://cedar.wwu.edu/cgi/viewcontent.cgi?article=1005&context=cedarbooks
http://www.mywaterquality.ca.gov/monitoring_council/cyanohab_network/docs/cyano_handout.pdf
http://www.mywaterquality.ca.gov/monitoring_council/cyanohab_network/docs/cyano_handout.pdf

NOTICE

Blue Green Algae is Present
in Lake Del Valle

During summer and fall, the presence of blue green algae in lakes can resultin a
buildup of texins. While near-water activities such as picnicking, biking, and
hiking are safe, take the following precautions to help pretect yeurself, your

family (including pets), and your friends:
No bodily contact with the water. Supervise
children and pets at all times—they are particularly

vulnerable.
Keep pets, especially dogs, out of the water.

Skin in contact with blue green algae should be
rinsed with tap water.

Fish may be consumed after removing guts and
liver, and rinsing fillets in tap water.

For more information, contact East Bay Regional Park District at
(510) 544-2328 or visit the California Department of Public Health online
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