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the ‘Good Ole Days’the ‘Good Ole Days’
Problem: algae blooms

Cause: too much P

Solution: Reduce nutrients

Response:Response:
point source reduction
some algae control

i t  d tinon‐point reduction

Champlain TMDL effective 
2002



A wake up call for Lake ChamplainA wake‐up call for Lake Champlain

1999 ‐ Two dogs die after drinking or eating 
algae from Lake Champlain

2000 – microcystin is commonly found in 
net plankton samplesnet plankton samples



Development of the ChamplainDevelopment of the Champlain 
Monitoring Protocol (Watzin et. al, UVM)

• Primary focus is recreation

• Must be rapid• Must be rapid

• Recognition that population build 
d l lup provides early warning signal

• useful for water facilities

• Based on the Chorus and Bartram 
(1999) drinking water protocol

3m tow w/63µm net or
surface grab

Rapid count protocol



R id    l  Rapid count protocol  
(Watzin et. al, 2009)



The Champlain Protocol (2002 2010)The Champlain Protocol (2002 – 2010)

Qualitative samples (2x/month)Qualitative samples (2x/month)
if potential toxin producers occur, begin Quantitative

Quantitative samples (2x/month)
If >2000 cells/mL, begin Vigilance

Vigilance samples (weekly)
if >4000 cells/mL, go to Alert 1  

Alert 1 (weekly, toxin analysis)
if microcystin >6µg/L, go to Alert 2

analyze for anatoxin when potential producers presenty p p p
Advisories and warnings posted if warranted



Responding to a BloomResponding to a Bloom
2 countries

2 states, 1 province
Many towns

• An email group keeps 
decision‐makers 
informed of lake informed of lake 
conditions and data

• The DOH web page is  e O eb page s
updated weekly for the 
public



Champlain is a Collaborati e EffortChamplain is a Collaborative Effort

University of Vermont – sample collection, algal University of Vermont  sample collection, algal 
counts, microcystin analysis

 VT DEC – sample collection, bloom spotting, algal ID, 
source water 

 Lake Champlain Committee – recruitment and 
coordination of volunteer monitors, sample pick‐up and coordination of volunteer monitors, sample pick up and 
delivery

 VT DOH – microcystin and anatoxin analysis, health 
d i i   d  id    l k   d b h   advisories and guidance to lake‐users and beach managers, 
webpage updates.



Lessons from MonitoringLessons from Monitoring
Sampling location should reflect data needs

• Off shore:  provides general info
• Near shore: good recreational indicator

Algal conditions can change rapidly
•Data can be outdated before it’s even reported

AM

PM



Lessons from MonitoringLessons from Monitoring
Cell density is a good recreational indicator

•Low cell densities rarely have toxins above the y
recreational guidelines.  

We used Champlain data to develop statewide public
health guidelines and educational productshealth guidelines and educational products

for cyanobacteria.



Health ConcernsHealth Concerns

DermalDermal

Inhalation

Ingestion

Inhalation



R d d B h P t lRecommended Beach Protocol

Close and post a public beach if any of the 
following conditions are met:

•Visible cyanobacteria bloom/scum or
potential cyanobacteria bloom/scumpotential cyanobacteria bloom/scum
•Microcystin‐LR (equivalents) ≥6µg/L
•Anatoxin‐a ≥10µgL

R   l   h   ll  h   di i    Re‐open only when all three conditions are 
met:

•No visible cyanobacteria bloom/scum
•Microcystin ≤6µg/Lc ocys µg/
•Anatoxin ≤10µg/L

The Health Department evaluates 
exceptions to re opening guidance based on exceptions to re‐opening guidance based on 
field data. 



Drinking Water GuidanceDrinking Water Guidance
VT DEC Water Supply, the DOH and the Lake 
Champlain Coalition of Water Suppliers worked to Champlain Coalition of Water Suppliers worked to 
develop “Practice” :

13 municipal water 
suppliers:  pp

approximately 
150,000 people

http://www.vermontdrinkingwater.org/forms/AlgalToxinDetections_2009.pdf



Drinking Water GuidanceDrinking Water Guidance
Initiates sampling based on lake conditions around  
intakes   intakes.  
Detections of toxins in finished water 

trigger further actions: gg

•increased testing 

•notification Consumer Confidence Report 

•DO NOT DRINK /DO NOT USE

G id   ll  f   h  T i l i     k   i k Guidance allows for the Toxicologist to make risk 
assessment on data and environmental conditions.  



BalanceBalance
Business

R i
Public health: 

Recreation

Tourism

acute, chronic

Tourism



Emphasis on Education andEmphasis on Education and 
Outreach

Goal: Recognize cyanobacteria and assess risk

Individuals thru the webpage Town Health officers through 
webcasts



Taking the Experience Statewide

Vermont has ~800 named lakes
3 have TMDL Plans for P Reduction3 have TMDL Plans for P Reduction

14 inland lakes reported blooms in 2010



Champlain Program Not EasilyChamplain Program Not Easily 
Transferred to Inland Lakes

Resource intensive

Taxonomic skills requiredTaxonomic skills required

Blooms are not as common on 
most of our lakes

Most towns could not 

Lake Hortonia, July 2010, Gary Ulrich

implement this program 
nor should they

, J y , y



Monitoring Strategy for TownsMonitoring Strategy for Towns
Step 1 ‐ Assess how often do cyanobacteria occur

Never occurs                   Common and extensive

Step 2 ‐ Identify  implementers and stakeholders
Town and Health Officials                HomeownersTown and Health Officials                Homeowners

Step 3 – Develop local monitoring and response
l l   i l                               i   l i   d solely visual                              toxin analysis and counts



The Visual Systemy
Category 1 – low risk 

bl l l k lVisible material is not likely 
cyanobacteria or water is generally 

clear



The Visual System

Category 2 – cyanobacteria present in low numbers   

The Visual System

Category 2 cyanobacteria present in low numbers.  
There are visible small accumulations but water is 

generally clear.

Ph t t f M l Eff C l h t VTPhoto courtesy of Mel Effron, Colchester VT



The Visual System
Category 3 – Cyanobacteria present in high numbers.  
Scums may or may not be present.  Water is discolored 

The Visual System

y y p
throughout.  Large areas affected.  Color assists to rule 

out sediment and other algae.



DOH and DEC AssistanceDOH and DEC Assistance
•Training workshops

•Confirmation of suspected cyanobacteria
•Photographic evidence
•Physical samples

•Toxin analysis available at reasonable costToxin analysis available at reasonable cost
•Microcystin and anatoxin only

Si   d  d ti l  t i l•Signs and educational material

•Guidance regarding beaches, water 
supplies and public health



Th T iti Ah dThe Transition Ahead

The Champlain Program is moving from the 
research phase to a sustainable long‐term effort. 



Stakeholder Goals for TransitionStakeholder Goals for Transition
•Sustainable system to protect public health

•State‐wide consistency

•Monitoring

•Communication

•Responsep

•Increased education and outreach

•Opportunity for citizen volunteers•Opportunity for citizen volunteers

•More information from inland lakes



Obstacles to OvercomeObstacles to Overcome
•Data Quality

•Is a visual system enough?

•Don’t want to lose important quantitative 
information

•Nearshore vs. offshore sites 

•Identifying Thresholds for toxins

•When MUST we test for toxins?

•What about the ‘other’ toxins?What about the  other  toxins?
UVM Rubenstein Ecosytems Science Laboratory



Obstacles to OvercomeObstacles to Overcome
•Communication Strategies

•Enhanced educational/outreach efforts•Enhanced educational/outreach efforts

•Establish consistency in message and response

•Budget constraints are a serious issue



It’s a team effortIt s a team effort
 Vermont Dept of Health  Lake Champlain Committee

 Bill Bress, toxicologist
 Kirk Kimball, organics lab chief
 *Gail Center, water engineer

 D t t  f E i t l 

 *Mike Winslow, volunteer recruiter and 
sample transporter

 Lake Champlain Coalition of Water 
Suppliers Department of Environmental 

Conservation
 *Heather Campbell, Water System 

cyanobacteria program coordinator
 *Rodney Pingree, Water Supply Resources 

h f

Suppliers

 Vermont Rural Water
 *Liz Royer, Water protection specialist

g
Section Chief

 University of Vermont
 Dr. Mary Watzin, lead researcher

S  F ll  l d t h i i

 Funding Sources
 Lake Champlain Basin Program
 MERHAB

 Susan Fuller, lead technician

* Here today – feel free to stop and talk with us



LinksLinks
Vermont Department of Health (Public Health website):
http://healthvermont gov/enviro/bg algae/bgalgae aspxhttp://healthvermont.gov/enviro/bg_algae/bgalgae.aspx

Vermont Department of Environmental Conservation (Long‐term 
Monitoring & Water Supply Practice):
h // li /l k /h /l l hhttp://www.vtwaterquality.org/lakes/htm/lp_longterm.htm

http://www.vermontdrinkingwater.org/GuidanceRules.htm

Lake Champlain Committee (outreach and educational material):
http://www.lakechamplaincommittee.org/

Lake Champlain Basin Program (Information & UVM Technical Reports)Lake Champlain Basin Program (Information & UVM Technical Reports)
http://www.lcbp.org/bgalgae.htm


