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Agenda

• Water Quality Changes over Time

• Success Stories 2010

• Priorities 2011



Indiana Water Quality Changes over 25 
Years

• Improvements in Water Quality Noted in Fish 
Tissue Analysis:
– PCBs

– Mercury

– Dieldrin

– DDT



Trend of Total PCB in Indiana Fish 1983-2008
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Trend of PCB in Fish 1987-2008
Common Carp Skin on Fillets From Rivers and Streams
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Trend of Dieldrin Concentration in Indiana Fish 1983-2008
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Trend of Total DDT in Indiana Fish 1983-2008
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Success Stories 2010

• Staff worked hard with fewer people

• Completed core work with reduced resources

• Two Notable projects
– Ground Water Monitoring Network
– Blue Green Algae Monitoring 



Ground Water Monitoring 
Network

• Determine the quality of ground water in the 
state’s aquifers by examining private residential 
wells and public water supply wells across Indiana

• Fill in the ground water data gap from previous 
years in Indiana’s Water Monitoring Strategy

• Provide the public with access to the ground water 
sampling data



Ground Water Monitoring Network

• Scope of the Project
- Establish a statewide network of sites that will be 
sampled on a yearly basis
- Identify and expand sampling in areas with 
notable contamination (naturally occurring and/or 
anthropogenic)



GWMN Site Locations



Ground Water Monitoring 
Network

• 2010 Milestones:
- Distributed 2008 and 2009 results to participants

- 2008 and 2009 Summary Report near completion

- Completed a full round of sampling in 2010 

- Distributed data to interested groups

• USGS, IGS

• Indiana Water Monitoring Council (2011)



Next Steps

• Create website 
- Reports , fact sheets, SOPs
- Interactive data download

• Additional Sites
- Fill in data gaps in  
underrepresented, highly sensitive 
hydrogeologic settings near nitrate 
and degradate detections 
(implemented in 2010 site 
selection)
- Better coverage per county 
- Study area near nutrient-impaired 
- 303d list stream
- Develop watershed relationships 



Summary

• The GWMN is a “snapshot” of ambient ground water 
quality across Indiana

• Goal: create a robust dataset representative of 
ground water quality across Indiana

• The GWMN is a planning tool to help address point 
source and non-point source contamination



Why Worry About 
Blue-Green Algae?



The Problem
• Drinking Water

– Taste and Odor Compounds
• Geosmin and MIB (methylisoborneol)
• Not toxic

• Recreation
– High cell counts: Dermatitis
– Toxin Production: Neuro and hepatotoxins

• Microcystin, Cylindrospermopsin, Saxitoxin, Anatoxin
• Ingestion/inhalation while swimming

• Ecological
– Dissolved Oxygen Depletion



Blue-Green Algal Blooms:
Causes

• Complicated lake system dynamics
– Eutrophic systems

• Anthropogenic acceleration

– Warm stagnant/still water
– Seasonality
– Nutrients

• Phosphorus
– Total Nitrogen plays a role, too

• Water column and sediments



U.S. States with Reports of Acute Cyanotoxin 
Poisonings 

States with anecdotal reports of acute cyanotoxin poisonings of animals and/or humansand states that have issued recreational health advisories.  (Compiled 
from the literature by Yoo et al. 1995; Chorus and Bartram 1999; Huisman et al. 2005) and newpaper articles.

Source: Graham, J. L. , K.A. Loftin, and N. Kamman.  Monitoring Recreational Freshwaters.  Lakeline. Summer 2009. pp 18-24.



Microcystin
• Most commonly detected algal toxin is microcystin.

• Only Toxin With risk associated criteria established by 
the World Health Organization (WHO).
– 1 ppb for drinking water.

– 20 ppb for recreational contact.

• No National standard for any algal toxin.



Relative Probability 
of Acute Health 

Effects

Cyanobacteria1     

(cells/mL) 
Microcystin-LR2  

(ug/Liter)
Chlorophyll-a3  

(ug/Liter)

Low < 20,000 < 10 < 10

Moderate 20,000 - 100,000  10 - 20  10 - 50

High 100,000 - 10,000,000 20 - 2,000 50 - 5,000

Very High > 10,000,000 (Scums) > 2,000 > 5,000

Guidance values for the relative probability of acute health effects during recreational 
exposure to cyanobacteria and microcystins, based on information presented in Chorus 
and Bartram 1999

Source: WHO. 1999. Toxic Cyanobacteria in Water: A Guide to Their Public Health Consequences, 
Monitoring and Management.  ISBN 0-419-23930-8.

World Health Organization



Indiana’s Guidance Values

• 6.0 ug/Liter (ppb) microcystin and nodularins 
(as determined by Microcystin ADDA indirect ELISA method)

• 1.0 ug/Liter (ppb) for drinking water

• Greater than 100,000 cells/mL Cyanobacteria



Blue-Green Algae Monitoring 
in Indiana

• IU Bloomington
– Clean Lakes Program

• Bill Jones, Director  

• IUPUI 
– Center for Earth and Environmental Science

• Lenore Tedesco, PhD

• IDEM
– Watershed Assessment and Planning Branch



IDEM’s Pilot Blue-Green 
Monitoring Program

• Funded by a U.S. EPA Supplemental 106 Grant

• Two year funding cycle

• July through late September
– Five lakes in 2010

– Eleven in 2011

• Partnering with IUPUI Center for Earth and 
Environmental Science (CEES)



II

IDEM 2010 Lakes 



II

IDEM 2011 Lakes



IDEM’s Pilot Blue-Green 
Monitoring Program



IDEM’s Pilot Blue-Green 
Monitoring Program



IDEM’s Pilot Blue-Green 
Monitoring Program



IDEM’s Pilot Blue-Green 
Monitoring Program



IDEM’s Pilot Blue-Green 
Monitoring Program



Reporting To the Public
• www.algae.IN.gov
• IUPUI CEES reports cell counts and toxin levels to 

IDEM for posting
• Provide public with information about:

• Toxins from algae 
• Risks associated with toxins
• Precautions you can take
• Information from other organizations and states
• Several links  to other websites 
• Post IDEM/ISDH precautionary advisories

http://www.algae.in.gov/�






Top OWQ Priorities 2011
• Implement new water quality monitoring strategy.
• Develop General Permits for permits currently issued 

under general permit rules. 
• Complete remaining Long Term Control Plan reviews.
• Anti-degradation rulemaking.
• Maintain focus increasing compliance at small 

wastewater systems.
• Develop Nutrient Water Quality Standard for lakes.
• Reissue ArcelorMittal East and West NPDES permits.




	IDEM Update�CITES 40th Annual �Environmental Symposium�April 21, 2011
	Slide Number 2
	Agenda
	Indiana Water Quality Changes over 25 Years�
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Success Stories 2010
	Ground Water Monitoring Network
	Ground Water Monitoring Network
	GWMN Site Locations
	Ground Water Monitoring �Network
	Next Steps
	Summary
	Why Worry About �Blue-Green Algae?
	The Problem
	Blue-Green Algal Blooms:�Causes
	U.S. States with Reports of Acute Cyanotoxin Poisonings 
	Microcystin
	World Health Organization
	Indiana’s Guidance Values� 
	  Blue-Green Algae Monitoring �in Indiana
	IDEM’s Pilot Blue-Green �Monitoring Program
	Slide Number 25
	Slide Number 26
	IDEM’s Pilot Blue-Green �Monitoring Program
	IDEM’s Pilot Blue-Green �Monitoring Program
	IDEM’s Pilot Blue-Green �Monitoring Program
	IDEM’s Pilot Blue-Green �Monitoring Program
	IDEM’s Pilot Blue-Green �Monitoring Program
	Reporting To the Public
	Slide Number 33
	Slide Number 34
	Top OWQ Priorities 2011
	Slide Number 36

