From: 
Karen WorcesterPRIVATE 

To:
RKETLEY@ci.watsonville.ca.us

Date: 
10/17/2006 8:51:08 AM

Subject: 
Re: BG Algae in Pinto Lake, Watsonville CA

I'll forward this email to some of our folks working more directly with the ag industry.  Probably Amanda Bern would be a good contact for this.  Since the ag waiver monitoring program is sampling for phosphate as one of their analytes of concern, it would make sense to let them know about this issue, and Amanda can help you with that.  You might consider dropping Carol Myers a friendly email anyway, just to give her a heads up.  DHS may be able to assist with sampling next year to determine if posting is warranted, and it makes sense to get the issue on their radar sooner rather than later if you are concerned about public health.  Given the hysteria over E. coli, I'd try to err on the overly cautious side if I were you.
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Karen Worcester, Staff Environmental Scientist

Central Coast Regional Water Quality Control Board

895 Aerovista Place, Suite 101

San Luis Obispo, CA  93401

(805) 549‑3333

(805) 788‑3576 (fax)

>>> "Robert Ketley" <RKETLEY@ci.watsonville.ca.us> 10/17/06 8:06 AM >>>

Karen:

I have been talking to my local Health Dept. They have taken the line

that since there is no hard science, we should not post warnings. They

may be right, but it still leaves me feeling distinctly uneasy. That

they know about the 36 ppb toxin level in the lake and say not to post

at least gives me some cover should anything happen. Thankfully, we are

coming to the end of the BG algal bloom season at the lake and

attendance is down due to school and colder weather. 

I would very much like to work with SC Env health and the RWQCB to see

if we can do something to deal with the major reason for these blooms‑

humongous amounts of phosphate in the sediments. Years of uncontrolled

farm runoff and septic system discharges have turned the lake into a

super hyper eutrophic system. I have been working with SCRCD to see what

we can do to reach out to the ag community. We helped with a fertigation

workshop last August and that captured several of the farmers in the

watershed. However, even if we eventually get control on the nutrient

inputs, the  phosphate in the sediments will continue to feed the  huge

BG blooms. I think we are looking at something like a TMDL and alum

treatment to get this situation under some sort of control.

I would really appreciate your thoughts on this.

Attached is the latest SCRCD newsletter with a piece I wrote on the

lake. It sort of describes the situation and unique history of the lake.

This was penned before we knew the Microcystin toxin was actually being

produced. The file should open with Adobe.

Best wishes,

Rob

>>> "Karen Worcester" <Kworcester@waterboards.ca.gov> 10/16/2006 4:24

PM >>>

Hi ‑ sorry I'm late weighing in on this very informative discussion.  I

am a blue‑green algae neophyte and missed the presentation on this at

the Surface Water Ambient Monitoring Program roundtable a couple of

weeks ago, Kim.  Thanks for cc:ing me ‑ it's a great opportunity to

learn.  Robert, are you planning on contacting anyone at DHS about this

issue?  I'm not sure who the right contact would be, though I can give

you my most recent DHS contact on the E. coli toxicity drama ‑ Carol

Myers at cmyers2@dhs.ca.gov.  I recently sent her all of our E. coli

data.  As you can imagine, that has been an extremely hot topic for us

lately.  The lesson to me has been to be sure to share your data as soon

as you can with the public health agencies involved.  

thanks again
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Karen Worcester, Staff Environmental Scientist

Central Coast Regional Water Quality Control Board

895 Aerovista Place, Suite 101

San Luis Obispo, CA  93401

(805) 549‑3333

(805) 788‑3576 (fax)

>>> "Robert Ketley" <RKETLEY@ci.watsonville.ca.us> 10/16/2006 2:51 PM

>>>

Kim:

400 pages! Well that's my weekend blown to hell..............

Attached a picture of a modest bloom from last year. The latest bloom

looks more like chunks of steamed broccoli in a nice antifreeze broth.

Mmmmmmmmmmm.

Thanks yet again.

Rob

>>> "Kim Ward" <kward@waterboards.ca.gov> 10/16/2006 2:15 PM >>>

Hello Rob,

You're very welcome. I would be quite surprised if you had time to read

all of the documents in the list, especially considering your other

professional responsibilities. The WHO guidance is nearly 400 pages

long. A great deal of practical information can be gleaned, however,

from the Deptment of Health Services guidance on cyanobacteria (aka

"blue‑green algae") as a public health problem.

Please do ask questions as they arise. I hope to be able to answer them

for you, and/or locate someone who can provide additional information.

This is a fairly complex water quality issue, and it involves some

significant scientific uncertainties at present, e.g., the geographical

extent of the occurrence of cyanotoxins that we cannot (at present)

routinely test for in water or tissue samples here in California. 

Best Reg

ards,

Kim

>>> "Robert Ketley" <RKETLEY@ci.watsonville.ca.us> 10/16/2006 1:28 PM

>>>

Kim:

Thanks for the huge list of links. I will digest as much as possible. 

I trust it is OK to pester you if I have any idiotic questions?

Very best wishes,

Rob 

>>> "Kim Ward" <kward@waterboards.ca.gov> 10/12/2006 4:56 PM >>>

Hello Robert/Everyone,

Regarding the Board's "guidance", which Gail Louie mentioned below:

actually, both the clear legal authority to recommend and/or set

standards for public health matters (such as drinking water regulations)

rests with the CA Dept of Health Services. The Board's involvement in

such matters tends to revolve around incorporation of pre‑existing DHS

standards into water quality plans and policies, and in other general

regulatory activities with respect to maintaining/improving water

quality to meet various relevant standards/advisories (which of course

include drinking water and recreational water contact). DHS updated its

public health guidance in August 2006 on cyanobacteria (which Gail's

already provided below):

http://www.dhs.ca.gov/ps/ddwem/bluegreenalgae/index.htm 

Below are some general links I provided to a statewide water quality

data coordination meeting last week:

General Introduction: Natural History of Cyanobacteria ‑

http://www.ucmp.berkeley.edu/bacteria/cyanointro.html 

http://www.ucmp.berkeley.edu/bacteria/cyanomm.html 

http://www.ucmp.berkeley.edu/bacteria/cyanolh.html 

http://www.ucmp.berkeley.edu/bacteria/cyanofr.html 

http://www ( http://www/ )‑cyanosite.bio.purdue.edu/ 

Some other references:

http://www.ehponline.org/members/1998/106p409‑413ding/ding‑full.html 

http://www.ehponline.org/members/2000/108p435‑439gilroy/gilroy‑full.html

http://www.ehponline.org/members/2000/108p605‑609ding/ding‑full.html 

http://www.ehponline.org/members/2001/109p663‑668carmichael/carmichael‑full.html

http://www.ehponline.org/members/2002/110p1127‑1132hoeger/hoeger‑full.html

http://www.ehponline.org/members/2000/suppl‑1/113‑122hitzfeld/hitzfeld‑full.html

I should also mention the following concerns:

(1) There are no laboratory standards for most of the named and

identified cyanotoxins, and right now, the few laboratories/test‑kits

available can only test for microcystin or anatoxin. This is especially

problematic given that most genera having toxin‑producing strains may be

producing more than one kind of cyanotoxin (please refer to my annotated

excerpt from Table 3.1 of the WHO guidance for a summary). In addition,

whole‑cell extracts are often more toxic than the individual toxicities

of toxins identified in the scientific literature. This and other

research suggests that there are multiple as‑yet un‑named toxins which

scientific research hasn't formally identified.

(2) In regard to recreational water contact per se, it should also be

noted that WHO (e.g., Table 3.1) lists the lipopolysaccharide layer

coating the cyanobacterial cells as a skin irritant, irrespective of

genus or toxin‑producing status. In this sense, all cyanobacteria are

toxin‑producers as far as human water‑contact is concerned. Visible

blooms probably imply more noticeable potential skin irritation if skin

contact occurs, as well as possible gastrointestinal disturbances due to

inadvertent ingestion during swimming, diving, water‑skiing, etc.

(3) In managing water bodies, sometimes copper compounds such as copper

sulfate are sometimes used to control algae (including cyanobacteria).

Unfortunately, copper and copper compounds can be toxic to a variety of

aquatic and marine organisms, and concentrations of such substances

therefore need to be closely monitored and used sparingly (if permitted

at all) in many water bodies here in California. I am therefore

recommending that you consult with your "local" San Luis Obispo Regional

Water Quality Control Board (located in San Luis Obispo) with respect to

these and all other questions regarding "non‑drinking water/public

health" potential water quality impacts that may arise from various

algae management strategies, and am providing a link to their website:

http://www.waterboards.ca.gov/centralcoast/ 

I'm not certain which person at the Regional Board would be your best

point of contact. I am cc‑ing Karen Worcester, who may be able to direct

you.

(4) With respect to algicides in general (whether they contain copper

or not), it should be noted that killing toxin‑containing cells has the

undesirable result of releasing all of the cyanotoxins they may contain.

These toxins tend to be highly water soluble, resistant to several forms

of conventional drinking water treatment technologies, heat‑stable, and

only slowly degrade in sunlight over the course of days or weeks as the

UV component in sunlight eventually causes them to break down. I

recommend consulting with DHS staff on such matters in relation to

safeguarding drinking water supplies.

The links to various "EHP" articles I listed above include reviews by

university researchers on the effectiveness of various kinds of drinking

water treatment technologies with respect to cyanobacteria and

cyanotoxin removal efficiencies.

I hope this summary provides you with some useful information.

Unfortunately, this is an area in which some basic scientific research,

as well as research in sanitary engineering, remains to be done. 

I've attached a summary report (published in December 2005) of a recent

survey of about 37 countries which gives an overview of the standards

and approaches taken by various EU and other nations in response to this

truly worldwide and often recurrent water quality problem (2nd

attachment).

Best Regards,

Kim Ward

Ocean Standards Unite

Division of Water Quality

>>> <Louis.Gail@epamail.epa.gov> 10/12/2006 2:20 PM >>>

Hi Robert ‑ Just to followup to our earlier conversation.  I can

appreciate being in the position of trying to make the decisions in

the

absence of definitive federal or state guidelines.   You are wise to

talk with a variety of folks and gather information to help inform

your

decisions.

As I mentioned, in 1999, the World Health Organization (WHO) has

issued

a useful document titled "Toxic Cyanobacteria in Water: A Guide to

their

Public Health Consequences, Monitoring and Management."  Chapter 5

discusses "Safe Levels and Safe Practices" which includes

recommendations regarding recreational exposures.

http://www.who.int/water_sanitation_health/resourcesquality/toxicyanbact/en/

Additionally, WHO issued guidelines for "Safe Practice in Managing

Recreational Waters" which includes a good summary table (8.3) which

is

included on the CA Department of Health Services (DHS) Website. 

Here's

the website for the Who guidelines:

http://www.who.int/water_sanitation_health/bathing/srwe1‑chap8.pdf 

DHS has a good website, which has a lot of useful information and

links

to other websites (including other states).  As I mentioned, I suggest

talking with Robin Hook, Chief of the Environmental Management Branch,

at DHS; his phone number is (916) 449‑5661; email address is

rhook@dhs.ca.gov.

http://www.dhs.ca.gov/ps/ddwem/bluegreenalgae/index.htm 

Here's a copy of Table 8.3 referenced above, excerpted from DHS'

website.  As I understand it, the cell density of 20,000 cells/ml in

first row (tier) corresponds to a ~2‑4 ug/l microcystin level.  The

second tier  of 100,000 cells/ml corresponds to ~ 20 ug/l microcystin

level.

                                        Guidelines for Algae and

Cyanobacteria in Fresh Water

                     (from WHO Guidelines for Safe Recreational Water

Environments,Table 8.3, Guidelines for Safe

                                         Practice in Managing

Recreational Waters, page 150)

                                                Probability of adverse

health effects

Guidance level

                                                                   or

situation

How guidance level derived

            Health Risks

                  Typical Actions

                  Relatively low                                      

                               20,000 cyanobacterial cells/ml         

                               or                                     

                               10 g chlorophyll‑a/liter with dominance

of cyanobacteria

                                                 From human bathing

epidemiological study

Short‑term adverse health outcomes, e.g., skin

irritations, gastrointestinal illness

       Post on‑site risk advisory signs

       Inform relevant authorities

                  Moderate                                            

                               100,000 cyanobacterial cells/ml        

                               or                                     

                               50 g chlorophyll‑a/liter with dominance

of cyanobacteria

                                                 From provisional

drinking‑water guideline value for microcystin‑LR

                                                 [= 1 g/L] and data

concerning other cyanotoxins

Potential for long‑term illness with some

cyanobacterial species

Short‑term adverse health outcomes, e.g., skin

irritations, gastrointestinal illness

       Watch for scums or conditions

       conducive to scums

       Discourage swimming and further

       investigate hazard

       Post on‑site risk

advisory signs

       Inform relevant authorities

                  High                                                

                               Cyanobacterial scum formation in areas

where whole‑body contact and/or risk of

                               ingestion/aspiration occur             

                                                 Inference from oral

animal lethal poisonings

                                                 Actual human illness

case histories

Potential for acute poisoning

Potential for long‑term illness with some

cyanobacterial species

Short‑term adverse health outcomes, e.g., skin

irriations, gastrointestinal illness

       Immediate action to control contact

       with scums; possible prohibition of

       swimming and other water contact

       activities

       Public health follow‑up investigation

       Inform public and relevant

       authorities

                  *Actual action taken should be determined in light of

extent of use and public health ssessment of

                  hazard.                                             

Another good person to talk with is Harriet Hill, with the Humboldt

County Environmental Health Department.  As per my other email,

Humboldt

County has experienced dog deaths related to exposure to anatoxin and

the County has done outreach to animal workers about this issue.

Harriet

's contact info is:

Harriet Hill, REHS

Humboldt County Division of Environmental Health

100 H St., Suite 100

Eureka, CA 95501

PH:  707‑268‑2228     FAX:  707‑441‑5699

mailto:harriet.hill@co.humboldt.ca.us 

Kim Ward from the State Water Resources Control Board is leading a BGA

working group to develop statewide guidance on BGA blooms.  I've lost

track of where this draft guidance stands; clearly it would be useful

to

have it be finalized to provide guidance to folks like yourself.  You

can reach Kim at kward@waterboards.ca.gov, her phone number is

(916) 341‑5586.

Also, as I mentioned, last March, the State Board approved $750,000 in

funding for monitoring and risk assessment of blue‑green algae in the

State.  Here's a link to the State Board order (which was adopted).  I

believe Kim is managing these funds.

http://www.waterboards.ca.gov/agendas/2006/march/0308_06.pdf 

The State Board has a BGA website:

http://www.waterboards.ca.gov/bluegreenalgae/index.html 

The website contains info from the November 2005 workshop we

co‑sponsored on BGA.  You may find the presentation from Dr. Ken

Hudnell, EPA's Office of Research & Development, of interest.  It

provides a good overview of BGA from the national perspective, while

focusing on issues related to microcystin.  He also talked about an

experience at Pawnee Reservoir or Lake in Nebraska involving

microcystin

(I believe) where inconsistent postings led to recreational exposures

that reported resulted in gastrointestinal illnesses.  Dr. Hudnell's

powerpoint can be found at:

http://www.waterboards.ca.gov/bluegreenalgae/docs/workshop110805/hudnell_cyano.pdf

Also, I compiled a few weeks ago some literature regarding potential

health effects due to recreational exposures to BGA.   I will forward

to

you, separately, an email that summarizes some of this information.

Good luck.  Please let me know if I can be of further assistance and

please keep me informed of your situation.

Gail
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Gail Louis

US EPA Region IX

75 Hawthorne Street (WTR‑3)

San Francisco, CA  94105

Phone:    (415) 972‑3467

Fax:        (415) 947‑3537

Email:     louis.gail@epa.gov 
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From Robert Ketley <RKETLEY@ci.watsonville.ca.us>                             To Gail Louis/R9/USEPA/US@EPA      

10/11/2006 08:34                                       

cc Steve Peters <ENV032@co.santa‑cruz.ca.us>    

Subject  BG Algae in Pinto Lake, Watsonville CA                  

Dear Gail:

I left you a voice mail a few minutes back. Pinto lake is an 8,000

Year old sag lake located just outside of Watsonville in Santa Cruz County.

Due to many years of unchecked farm runoff and septic tanks

discharges, it gets the most delightful algal blooms each summer. Knowing that

these blooms are caused by BG algae ( mainly Anabaena, Microcystsis and

Apahnizomenon) we decided to check for possible BG toxicity. Our first

test in September of this year (using an ELISA kit) showed around 1

ppb of microcystin toxin.The latest bloom has produced a toxin level of

about 36 ppb.
Now that we are aware that the algae in this lake are producing the

toxin, we are having trouble determining if we should be posting

warnings or not. No one down here seems to know when the "magic"

number

or conditions have been reached.

There are two parks on the lake. The City park has a launch ramp,

fishing docks and a kiddies playground right next to the water. We get

about 25,000 visitors per year. The County has a park at the opposite

end of the lake. They have less water access, but probably more

visitors.

So should we be posting warnings, just keep an eye on things, or not

worrying about it at all? Any sage advice is most welcome,

Thanks,

Rob

