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Participation Poll:
Complete the Zoom Poll in the pop-up on your 
screen.

If you do not see or cannot find the Poll:

1. Find the Zoom dashboard at the bottom of the 
window, select the “Poll” button, and a window 
should pop-up separately

 There is one question: “How many participants are 
viewing this webinar at your location?”

 If you are viewing with someone registered on the same 
computer and would like to receive a Certificate of 
Attendance, email their Full Name(s) and Email(s) of the 
additional participants to EPA-Webinar-HRC@icf.com . 
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To ask a Question:
1. Select Q&A at the bottom of the screen.

2. Type your question in the compose box, and 

then select send. You have the option to submit 

questions anonymously.

Technical Questions:
1. Email EPA-Webinar-HRC@icf.com 

mailto:epa-webinar-hrc@icf.com


Harmful Algal Blooms, Hypoxia, and 
Nutrients Research Webinar Series

1. You must be registered with your Full Name and Email. 

2. You must attend the webinar for 60 minutes.

3. If you are attending with someone registered and viewing on the 
same computer, the full names of the additional participants must 
be provided by the registrant in the Q&A box.

Note
Acceptance of certificates is contingent on organization requirements—EPA cannot guarantee acceptance. 
Closed-captioned recordings of the webinars are provided below for later viewing and as a training resource; 
certificates cannot be provided for viewing webinar recordings.



EPA hosts webinar series 
dedicated to delivering the 

latest information and 
training on our cutting-edge 

research addressing 
environmental and public 

health issues.

If you are interested in upcoming 
webinars, stay up-to-date with 

email notifications:

Webinar dates and topics are 
subject to change.
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Registration and Additional Information

Tools and Resources Training
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December 10: Allostatic Load and Epigenetic Age Acceleration as Measures of Cumulative 
Health Impacts
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Emergency Response Research
December 11: Regional Research Partnerships to Address High Priority, Near-Term Research 
Needs: Splash Pads & COTS Flight Simulator to Support Aerial Recon Training
Registration and Additional Information

Computational Toxicology and Exposure Communities of Practice
December 12: Updates to the Web-based Interspecies Correlation Estimation (Web-ICE) 
application
Registration and Additional Information 5
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Donna Hill, EPA (Hill.Donna@epa.gov)
Donna Hill works in the Office of Research and Development at US EPA in Research Triangle Park, North 
Carolina. For twelve years, she has been studying the health effects of cyanotoxins in mice which include 
projects with cylindrospermopsin, microcystins, and most currently, anatoxin-a. Presently, Donna also serves 
on the Health Institutional Animal Care and Use Committee (IACUC) at EPA.
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production.



Evaluation of 
Anatoxin-a Health 
Effects in Mice- 
November 2024 
Update

Donna Hill
Research Triangle Park, NC 
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Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division



Disclaimer:

• This presentation should not be construed 
to represent any Agency determination or 
policy, or promotion of a product.

• Data presented is not final.

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division

9



Confirmed reports of lethality in dogs, 
livestock, and wildlife

-no verified human deaths

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 10



Characteristics of Anatoxin-a Molecule
• Cyanotoxin found in fresh and marine waters
• 165 Daltons
• Hydrophilic
• Occurs naturally as (+) isomer
• Alkaloid
• Rapidly absorbed after ingestion
• Target: nervous system

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 11



Nicotinic Acetylcholine Receptors (nAChR)

Anatoxins bind irreversibly 
to nicotinic acetylcholine 
(Ach) receptors to keep 
muscle stimulated to point 
of fatigue and then 
paralysis. Created in  https://BioRender.com

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 12



Nicotinic 
Acetylcholine 
Receptors 
(nAchR)

• These receptors are found 
throughout the central and 
peripheral nervous systems 
(including auditory pathway)

• Main receptor in muscle for 
contraction

• ATX has higher affinity to 
receptor than Ach and nicotine

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 13



Symptoms with Exposure (usually animals) 

• Weakness/Collapse
• Incoordination
• Tremors/Fasciculations
• Respiratory distress
• Seizures
• Death

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 14



Route of Exposure

Oral* from recreational 
& drinking water
Possible with aerosol

And bioaccumulation in food
No evidence for dermal 
absorption

?
Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 15



Reference value for anatoxin-a

Entity Drinking Water 
(µg/L)

Recreational (µg/L)

WHO 30 60

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 16



Anatoxin Research Overview

Plata-Calzado, C.; Prieto, A.I.; Cameán, A.M.; Jos, A. Toxic 
Effects Produced by Anatoxin-a under Laboratory Conditions: A 
Review. Toxins 2022, 14, 861. 
https://doi.org/10.3390/toxins14120861Office of Research and Development

Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency

10



Number of in vivo Anatoxin Studies

Plata-Calzado, C.; Prieto, A.I.; Cameán, A.M.; Jos, A. Toxic Effects Produced by 
Anatoxin-a under Laboratory Conditions: A Review. Toxins 2022, 14, 861. 
https://doi.org/10.3390/toxins14120861

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 18



In vivo Models Represented

Plata-Calzado, C.; Prieto, A.I.; Cameán, A.M.; Jos, A. Toxic Effects Produced by 
Anatoxin-a under Laboratory Conditions: A Review. Toxins 2022, 14, 861. 
https://doi.org/10.3390/toxins14120861

U.S. Environmental Protection Agency 19



Toxicity 
Studies on 
Anatoxin-a

• Acute toxicity to assess LD50
• 28-day oral ATX in mice (0.098, 0.49 or 2.46 

mg/kg)
• 54-day drinking water study in rats (0.05 

and 0.5 mg/kg bwt)
• 2 Reproductive studies in pregnant mice did 

not show adverse effects to offspring
• Seven daily injections caused decreased 

sperm counts in mice
Missing factors limiting the use of previous 
repeat exposure studies for health 
guidelines :
• Form, source, or purity of toxin
• Confirmation of ATX stability in dosing 

solutions
• Appropriate route of administration

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 20



Zion National Park
-no verified human deaths

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 21
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Areas Investigated with Anatoxin Study

• Toxicokinetics 
• Neurotoxicology- behavior, brainstem RNA 

• Auditory toxicology 
• Subacute exposures (5 days)

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 23



Step 1: 
Dose-
finding for 
transient 
neurologic 
endpoints

Single, oral dose with anatoxin-a

• Start with dose range between NOAEL and 
LOAEL of Fawell’s study (2.46-6.15 mg/kg)

• Observe for 24 hours 
• Goal is to determine non-lethal dose that 

produces transient signs of anatoxin toxicity

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 24



Step 2: 
Toxicokinetics 
of Anatoxin-a

Created with BioRender.com

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 25



Addition to the Toxicokinetics 
(TK) Study

• Whole body plethysmography to assess 
anatoxin effects on respiration

Created with 
BioRender.com

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 26



Toxicokinetics (TK)

• Analyzed with pharmacokinetic modeling 
to maximize use of data

• Done with a 2-stage pilot informing the 
larger TK study

• Will aid risk assessment
• New information for anatoxin-a
• Bioavailability to be determined

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 27



PK Model- What the body does to the substance

• A simple, “one-compartment” PK model was used 
for preliminary analysis of the ATX PK data.

Exposure
dose·M

(mg/kg)·(kg)
Stomach

Absorption
Fabs· kabs·Astom

(h-1)·(mg)

Mouse Body
Excretion

kelim·A
(h-1)·(mg)

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 28



ATX Distribution to Tissues

• The PK analysis suggests high distribution to some 
tissues, but which ones?

• Data were collected for brain, fat, liver and muscle.
• Brain- and fat-to-blood concentration ratios do not 

indicate high distribution to those tissues.

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 29



ATX Distribution Tissues (2)

• However, in some mice distribution to liver and 
muscle were very high.

• ATX concentrations in muscle were as much as 
10x blood.

• Liver concentrations were ~ 4x blood.

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 30



Step 3: 
5-day 
oral 
exposure

Key Endpoints

• Screening for ototoxicity
• Assessment of basic 

neurobehavioral effects
• Male reproduction
• Transcriptomics
• Metabolomics

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 31



Study Design for 5-Day Oral Anatoxin

auditory testing

Created in  https://BioRender.com
Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 32



Brainstem Auditory Evoked Response

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 33



Auditory Testing- Phase 2

Created in  https://BioRender.com

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 34



Status of Endpoints

Endpoint In process or complete Data Status

Serum Chemistry complete complete

Proteomic Assays complete To be analyzed

Neurobehavioral complete complete

Metabolomics complete Being analyzed

Male repro effects In process

Transcriptomics In process

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division 35



Metabolomic Initial Analyses by Sex/Dose

Males

Females

No clear separation by dose

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 36



CDC’s HABS Reporting Site

Office of Research and Development
Center of Public Health and Environmental Assessment 
Public Health and Integrated Toxicology Division U.S. Environmental Protection Agency 37



Insights into Benthic Cyanobacteria Ecology 
and Anatoxin Production



 



 



 





 



 



Time to move beyond discovery 
phase…but how?



Microcoleus autumnalis

O
N

H O
N

H

Anatoxin-a (ATX) Homoanatoxin-a (HTX)

  



 



 
Field studies

• Nutrients 
• Metals
• Temperature
• River flow
• Physical characteristics 



Field studies

21 sites 
Weekly, 2 years

64 sites 
Monthly, 4 years

492 sites 
Various, < 5 years



DIN (mg L-1) DRP (mg L-1)
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     - elevated DIN 
 

Generally weak correlations…why?



Generally weak correlations…why?

1. Each site is unique – hierarchy of importance
2. Need to consider accrual stage
3. Life inside a mat



2. Different divers – different part of accrual cycle



3. What happens inside the mats….
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Microbial consortiums - Metagenomes
• Lack ability to fix N2

• Dissolved nitrogen - urea & nitrate
• Cyanophycin - internal C & N storage

Betaproteobacteria
Bacteroidetes

• Multiple mechanisms:
•  Inorganic phosphate transport
• Three mechanisms -  organic 

phosphorus mineralisation



Correlative              causative



 



 



Exp set up Treatments:
• 2 flow levels 

(slow and fast)
• 3 nitrate concentrations 

(ambient, medium, high)



    

Day 2 Day 4 Day 8

Day 13 Day 16



Anatoxins
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 Dihydro-homoanatoxin-a (dhHTX)

LD50  200-400 µg/kg (i.p.)

LD50  =  ?? µg/kg 



Toxicity Project
 Determine accurate acute toxicity values for:

 ATX
 HTX
 dhATX
 dhHTX

  Three methods of administration:
 Intraperitoneal (i.p.) injection
 Gavage
 Voluntary Feeding



 



 



  

ATX
(LD50 mg/kg)

0.23 

10.6

25

dhATX
(LD50 mg/kg)

0.73

2.5

8

3x less toxic

3-4x more toxic



Spatial Variability
River 1 River 2

Detected Not detected
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Ashley Grid
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Mangaroa Grid 
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Waimea Grid
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Waipoua Grid

		Ashley  River: Grid Sampling

		20-Mar-09: 9:30 AM

		Prepared:		S Wood

		Print Date:		Tuesday 24th 2009

										Notes:

		Sample		Across		Upstream

		Number		Stream		(+ve U/S)				Trees on right bank

				(S to N)		Y-axis				100 m downstream of road bridge

						on Right

						Bank

				m		m

				X		Y

		1		1.9		7.8

		2		4.9		1.5

		3		6.2		2.9

		4		7.7		2.3

		5		1.9		4.0

		6		3.8		5.3

		7		0.8		6.7

		8		5.8		6.9

		9		6.4		9.2

		10		6.5		10.0

		11		2.0		10.0

		12		3.9		8.3

		13		9.2		5.5

		14		5.4		4.8

		15		8.2		1.4

																Red		Toxins

																Blue		No toxins

								ATX		hATX		dihydroATX		dihydro-hATX		ATX		hATX		dihydroATX		dihydro-hATX		TOTAL

		Sample ID		mass/g				ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		A1		0.0909						6.17		26.94		3.81		0.00		1.02		4.45		0.63		6.09

		A2		0.1282						8.11		32.9		9.56		0.00		0.95		3.85		1.12		5.92

		A3		0.1035						3.37		13.86		4.45		0.00		0.49		2.01		0.64		3.14

		A4		0.069		insufficient  material				3.14		11.6		1.7		0.00		0.68		2.52		0.37		3.57

		A5		0.103						7.74		30.72		4.87		0.00		1.13		4.47		0.71		6.31

		A6		0.099						8.52		58.65		17.39		0.00		1.29		8.89		2.63		12.81

		A7		0.1038						1.22		2.68				0.00		0.18		0.39				0.56

		A8		0.0944						6.39		25.33		5.76		0.00		1.02		4.02		0.92		5.96

		A9		0.0901						7.75		26.86		4.95		0.00		1.29		4.47		0.82		6.59

		A10		0.0991						4.31		23.08		8.68		0.00		0.65		3.49		1.31		5.46

		A11		0.0979						6.22		30.99		6.68		0.00		0.95		4.75		1.02		6.72

		A12		0.1029						4.88		19.35		1.77		0.00		0.71		2.82		0.26		3.79

		A13		0.0835		insufficient  material				4.48		13.35		0.96		0.00		0.80		2.40		0.17		3.38

		A14		0.1143						11.07		41.99		5.93		0.00		1.45		5.51		0.78		7.74

		A15		0.0948						2.32		8.21		0.51		0.00		0.37		1.30		0.08		1.75





Waipoua Grid

		





Mangatarere Grid

		Matai River: Grid Sampling

		20-Mar-09: 9:30 AM

		Sample		Across		Upstream

		Number		Stream		(+ve U/S)

				(S to N)		Y-axis

						on Left

						Bank

				m		m

				X		Y

		1		5.0		2.0

		2		3.3		0.0

		3		2.5		0.8

		4		3.3		1.6

		5		3.5		3.1

		6		4.8		4.3

		7		2.5		5.2

		8		2.2		5.8

		9		1.5		5.9

		10		2.8		6.9

		11		4.7		7.1

		12		5.3		5.7

		13		2.6		10.0

		14		0.9		9.7

		15		2.2		8.1





Mangatarere Grid

		





		Mangaroa River: Grid Sampling

		17-Mar-09: 10:00 AM

		Prepared:		J Wood

		Print Date:		Wednesday, November 20, 2024

										Notes:

		Sample		Across		Upstream

		Number		Stream		(+ve U/S)				Grid origin 40 m downstream of south end SH 2 bridge.

				(S to N)		Y-axis				River is 7 m wide at grid.

						on Left				In middle of grid river is 0.2 to 0.3 m deep.

						Bank

				m		m

				X		Y

		1		8.8		1.0

		2		7.2		1.1

		3		5.2		1.3

		4		3.4		3.1

		5		4.0		4.8

		6		6.1		3.1				Flow Measurement Points:

		7		5.1		3.8				X		Y		Flow

		8		5.2		4.6				m		m		m/s

		9		7.1		6.3				3.5		3		0.84

		10		8.1		4.3				3.5		6		0.96

		11		3.5		6.4				3.5		9		1.12

		12		5.5		8.8

		13		6.8		10.0

		14		7.9		9.2

		15		4.5		8.7

																Red		Toxins

																Blue		No toxins

		Toxin anaylsis

						ATX		hATX		dihydroATX		dihydro-hATX		ATX		hATX		dihydroATX		dihydro-hATX		TOTAL

		Sample code		Mass		ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		MG1		0.0175		0		0		0		0		0		0		0		0

		MG2		0.0217		0		0		0		0		0		0		0		0

		MG3		0.019		0		0		0		0		0		0		0		0

		MG4		0.012		0		0		0		0		0		0		0		0

		MG5		0.0169		0		0		0		0		0		0		0		0

		MG6		0.0121		0		0		0		0		0		0		0		0

		MG7		0.0106		0		0		0		0		0		0		0		0

		MG8		0.0105		0		0		0		0		0		0		0		0

		MG9		0.0141		0		0		0		0		0		0		0		0

		MG10		0.0138		0		0		0		0		0		0		0		0

		MG11		0.0176		0		0		0		0		0		0		0		0

		MG12		0.014		0		0		0		0		0		0		0		0

		MG13		0.009		0		0		0		0		0		0		0		0

		MG14		0.0124		0		0		0		0		0		0		0		0

		MG15		0.0168		0		0		0		0		0		0		0		0





		





		

		Sample		Across		Upstream

		Number		Stream		(+ve U/S)

				(S to N)		Y-axis

						on Left

						Bank

				m		m

				X		Y

		1		8		0

		2		6		1

		3		5		3																								Red		Toxins

		4		1		3																								Blue		No toxins

		5		1		4

		6		2		4

		7		9		9

		8		1		1

		9		2		6

		10		4		5

		11		5		2

		12		1		7

		13		7		1

		14		3		4

		15		8		3

		Marks samples - measured out by mark (1 mg)

		Sample #				ATX		homoATX		dihydroATX		dihydro-homoATX		ATX		homoATX		dihydroATX		dihydro-homoATX		TOTAL

						ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		1								1.64								2.46				2.46

		2								1.21								1.815				1.82

		3

		4								1.68								2.52				2.52

		5

		6								1.48								2.22		0.225		2.45

		7

		8								1.12								1.68				1.68

		9								1.77								2.655				2.66

		10								0.98								1.47				1.47

		11								0.2								0.3				0.30

		12

		13

		14								0.48								0.72				0.72

		15								0.23								0.345				0.35

		Marks samples - measured out by Susie(100 mg)

						ATX		hATX		dihydroATX		dihydro-hATX		ATX		hATX		dihydroATX		dihydro-hATX		TOTAL

		Sample ID		Mass/g		ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		S1		0.0992						2.48								0.38				0.38

		S2		0.1024						9.58								1.40				1.40

		S3		0.1292

		S4		0.1005						11.83								1.77				1.77

		S5		0.0986						1.24								0.19				0.19

		S6		0.1007						36.21		1.63						5.39		0.24		5.64

		S7		0.1062

		S8		0.1153						8.71								1.13				1.13

		S9		0.1143						24.26								3.18				3.18

		S10		0.0936				0.43		6.59								1.06				1.06

		S11		0.1196				0.62		2.48								0.31				0.31

		S12		0.1147						2.83								0.37				0.37

		S13		0.1238

		S14		0.116						3.44								0.44				0.44

		S15		0.108						2.73								0.38				0.38





		





		Waimea  River: Grid Sampling

		4 April -09: 7 pm

		Prepared:		S Wood

										Notes:

		Sample		Across		Upstream

		Number		Stream		(+ve U/S)				Shallow gravel riffle

				(S to N)		Y-axis				100 m upream of road bridge

						on Right

						Bank

				m		m

				X		Y

		1		9.3		1.5

		2		9.4		1.0

		3		5.1		3.7

		4		6.0		9.4

		5		4.4		6.3

		6		5.0		5.2

		7		0.5		1.6

		8		1.0		4.4

		9		5.2		3.0

		10		4.0		6.0

		11		1.0		8.8

		12		6.5		0.0

		13		6.0		5.4

		14		2.0		2.0

		15		3.0		7.0

																Red		Toxins

																Blue		No toxins

								ATX		hATX		dihydroATX		dihydro-hATX		ATX		hATX		dihydroATX		dihydro-hATX		TOTAL

		SAMPLE ID		Mass/g				ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		W1		0.1039						0.6								0.09						0.09

		W2		0.1035						0.91								0.13						0.13

		W3		0.0943

		W4		0.0964						1.33								0.21						0.21

		W5		0.1071

		W6		0.1121

		W7		0.8585		weighed out incorrect amount (sorry) going back through notes so this will influence toxin con at that location		0

		W8		0.1193

		W9		0.123						2.16								0.26						0.26

		W10		0.1154

		W11		0.1052						3.31								0.47						0.47

		W12		0.0999

		W13		0.114						1.7								0.22						0.22

		W14		0.125

		W15		0.1062





		





		Waipoua Grid Sampling

		15-Mar-09

		Prepared:		J Wood

		Print Date:		Wednesday, November 20, 2024

		Sample		Across		Upstream

		Number		Stream		(+ve U/S)

				(N to S)		Y-axis

						on Left

						Bank

				m		m

				X		Y

		1		8.4		0.4

		2		6.8		0.4

		3		4.3		2.8

		4		4.4		4.6

		5		2.1		7.3

		6		5.3		7.7

		7		6.7		6.7

		8		9.9		4.9

		9		9.4		9.1

		10		6.7		9.8

		11		1.1		9.8

		12		3.8		7.5

		13		5.9		5.2

		14		2.3		3.2

		15		0.5		3.0

																Red		Toxins

																Blue		No toxins

		Toxin anaylsis

						ATX		hATX		dihydroATX		dihydro-hATX		ATX		hATX		dihydroATX		dihydro-hATX		TOTAL

		Sample code		Mass		ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		W1		0.0182

		W2		0.0162

		W3		0.0113

		W4		0.0128

		W5		0.0125

		W6		0.0114

		W7		0.0157

		W8		0.0122

		W9		0.0139

		W10		0.0153

		W11		0.0153

		W12		0.0122

		W13		0.012

		W14		0.0127

		W15		0.0172				1.00		1.78						0.87		1.55				2.42





		





		Mangatarere Stream Grid Sampling

		16/03/2009: 10:00 AM

		Prepared:		J Wood

		Print Date:		Wednesday, November 20, 2024

		Sample		Across		Downstream

		Number		Stream		(+ve D/S)

				(E to W)		Y-axis

						on Left

						Bank

				m		m

				X		Y

		1		5.7		10.0

		2		7.5		10.0

		3		8.8		9.7

		4		7.2		7.8

		5		5.1		6.9

		6		7.7		6.9

		7		9.7		5.9																		Red		Toxins

		8		7.7		3.2																		Blue		No toxins

		9		5.3		2.0																		Green		Not tested

		10		8.2		1.0

		11		9.1		0.6

		12		4.1		0.3

		13		3.1		2.9

		14		8		7.8

		15		9.8		9.4

						ATX		hATX		dihydroATX		dihydro-hATX		ATX		hATX		dihydroATX		dihydro-hATX		TOTAL

		Sample code		Mass		ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		M1		0.1039		0		0		0		0		0.0		0.0		0.0		0.0

		M2		0.0447		0		0		0		0

		M3		0.0611		0		0		0		0

		M4		0.1148		0		0		0		0		0.0		0.0		0.0		0.0

		M5		0.0954		0		0		0		0

		M6		0.076		0		0		0		0

		M7		0.1399		0		0		0		0		0.0		0.0		0.0		0.0

		M8		0.1219		0		0		0		0

		M9		0.0724		0		0		0		0

		M10		0.0888		0		0		0		0		0.0		0.0		0.0		0.0

		M11		0.0678		0		0		0		0

		M12		0.0801		0		0		0		0		0.0		0.0		0.0		0.0

		M13		0.1071		0		0		0		0

		M14		0.0865		0		0		0		0

		M15		0.0888		0		0		0		0
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Waipoua Grid

		Ashley  River: Grid Sampling

		20-Mar-09: 9:30 AM

		Prepared:		S Wood

		Print Date:		Tuesday 24th 2009

										Notes:

		Sample		Across		Upstream

		Number		Stream		(+ve U/S)				Trees on right bank

				(S to N)		Y-axis				100 m downstream of road bridge

						on Right

						Bank

				m		m

				X		Y

		1		1.9		7.8

		2		4.9		1.5

		3		6.2		2.9

		4		7.7		2.3

		5		1.9		4.0

		6		3.8		5.3

		7		0.8		6.7

		8		5.8		6.9

		9		6.4		9.2

		10		6.5		10.0

		11		2.0		10.0

		12		3.9		8.3

		13		9.2		5.5

		14		5.4		4.8

		15		8.2		1.4

																Red		Toxins

																Blue		No toxins

								ATX		hATX		dihydroATX		dihydro-hATX		ATX		hATX		dihydroATX		dihydro-hATX		TOTAL

		Sample ID		mass/g				ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		A1		0.0909						6.17		26.94		3.81		0.00		1.02		4.45		0.63		6.09

		A2		0.1282						8.11		32.9		9.56		0.00		0.95		3.85		1.12		5.92

		A3		0.1035						3.37		13.86		4.45		0.00		0.49		2.01		0.64		3.14

		A4		0.069		insufficient  material				3.14		11.6		1.7		0.00		0.68		2.52		0.37		3.57

		A5		0.103						7.74		30.72		4.87		0.00		1.13		4.47		0.71		6.31

		A6		0.099						8.52		58.65		17.39		0.00		1.29		8.89		2.63		12.81

		A7		0.1038						1.22		2.68				0.00		0.18		0.39				0.56

		A8		0.0944						6.39		25.33		5.76		0.00		1.02		4.02		0.92		5.96

		A9		0.0901						7.75		26.86		4.95		0.00		1.29		4.47		0.82		6.59

		A10		0.0991						4.31		23.08		8.68		0.00		0.65		3.49		1.31		5.46

		A11		0.0979						6.22		30.99		6.68		0.00		0.95		4.75		1.02		6.72

		A12		0.1029						4.88		19.35		1.77		0.00		0.71		2.82		0.26		3.79

		A13		0.0835		insufficient  material				4.48		13.35		0.96		0.00		0.80		2.40		0.17		3.38

		A14		0.1143						11.07		41.99		5.93		0.00		1.45		5.51		0.78		7.74

		A15		0.0948						2.32		8.21		0.51		0.00		0.37		1.30		0.08		1.75





Waipoua Grid

		





Mangatarere Grid

		Matai River: Grid Sampling

		20-Mar-09: 9:30 AM

		Sample		Across		Upstream

		Number		Stream		(+ve U/S)

				(S to N)		Y-axis

						on Left

						Bank

				m		m

				X		Y

		1		5.0		2.0

		2		3.3		0.0

		3		2.5		0.8

		4		3.3		1.6

		5		3.5		3.1

		6		4.8		4.3

		7		2.5		5.2

		8		2.2		5.8

		9		1.5		5.9

		10		2.8		6.9

		11		4.7		7.1

		12		5.3		5.7

		13		2.6		10.0

		14		0.9		9.7

		15		2.2		8.1





Mangatarere Grid

		





		Mangaroa River: Grid Sampling

		17-Mar-09: 10:00 AM

		Prepared:		J Wood

		Print Date:		Wednesday, November 20, 2024

										Notes:

		Sample		Across		Upstream

		Number		Stream		(+ve U/S)				Grid origin 40 m downstream of south end SH 2 bridge.

				(S to N)		Y-axis				River is 7 m wide at grid.

						on Left				In middle of grid river is 0.2 to 0.3 m deep.

						Bank

				m		m

				X		Y

		1		8.8		1.0

		2		7.2		1.1

		3		5.2		1.3

		4		3.4		3.1

		5		4.0		4.8

		6		6.1		3.1				Flow Measurement Points:

		7		5.1		3.8				X		Y		Flow

		8		5.2		4.6				m		m		m/s

		9		7.1		6.3				3.5		3		0.84

		10		8.1		4.3				3.5		6		0.96

		11		3.5		6.4				3.5		9		1.12

		12		5.5		8.8

		13		6.8		10.0

		14		7.9		9.2

		15		4.5		8.7

																Red		Toxins

																Blue		No toxins

		Toxin anaylsis

						ATX		hATX		dihydroATX		dihydro-hATX		ATX		hATX		dihydroATX		dihydro-hATX		TOTAL

		Sample code		Mass		ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		MG1		0.0175		0		0		0		0		0		0		0		0

		MG2		0.0217		0		0		0		0		0		0		0		0

		MG3		0.019		0		0		0		0		0		0		0		0

		MG4		0.012		0		0		0		0		0		0		0		0

		MG5		0.0169		0		0		0		0		0		0		0		0

		MG6		0.0121		0		0		0		0		0		0		0		0

		MG7		0.0106		0		0		0		0		0		0		0		0

		MG8		0.0105		0		0		0		0		0		0		0		0

		MG9		0.0141		0		0		0		0		0		0		0		0

		MG10		0.0138		0		0		0		0		0		0		0		0

		MG11		0.0176		0		0		0		0		0		0		0		0

		MG12		0.014		0		0		0		0		0		0		0		0

		MG13		0.009		0		0		0		0		0		0		0		0

		MG14		0.0124		0		0		0		0		0		0		0		0

		MG15		0.0168		0		0		0		0		0		0		0		0





		





		

		Sample		Across		Upstream

		Number		Stream		(+ve U/S)

				(S to N)		Y-axis

						on Left

						Bank

				m		m

				X		Y

		1		8		0

		2		6		1

		3		5		3																								Red		Toxins

		4		1		3																								Blue		No toxins

		5		1		4

		6		2		4

		7		9		9

		8		1		1

		9		2		6

		10		4		5

		11		5		2

		12		1		7

		13		7		1

		14		3		4

		15		8		3

		Marks samples - measured out by mark (1 mg)

		Sample #				ATX		homoATX		dihydroATX		dihydro-homoATX		ATX		homoATX		dihydroATX		dihydro-homoATX		TOTAL

						ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		1								1.64								2.46				2.46

		2								1.21								1.815				1.82

		3

		4								1.68								2.52				2.52

		5

		6								1.48								2.22		0.225		2.45

		7

		8								1.12								1.68				1.68

		9								1.77								2.655				2.66

		10								0.98								1.47				1.47

		11								0.2								0.3				0.30

		12

		13

		14								0.48								0.72				0.72

		15								0.23								0.345				0.35

		Marks samples - measured out by Susie(100 mg)

						ATX		hATX		dihydroATX		dihydro-hATX		ATX		hATX		dihydroATX		dihydro-hATX		TOTAL

		Sample ID		Mass/g		ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		S1		0.0992						2.48								0.38				0.38

		S2		0.1024						9.58								1.40				1.40

		S3		0.1292

		S4		0.1005						11.83								1.77				1.77

		S5		0.0986						1.24								0.19				0.19

		S6		0.1007						36.21		1.63						5.39		0.24		5.64

		S7		0.1062

		S8		0.1153						8.71								1.13				1.13

		S9		0.1143						24.26								3.18				3.18

		S10		0.0936				0.43		6.59								1.06				1.06

		S11		0.1196				0.62		2.48								0.31				0.31

		S12		0.1147						2.83								0.37				0.37

		S13		0.1238

		S14		0.116						3.44								0.44				0.44

		S15		0.108						2.73								0.38				0.38





		





		Waimea  River: Grid Sampling

		4 April -09: 7 pm

		Prepared:		S Wood

										Notes:

		Sample		Across		Upstream

		Number		Stream		(+ve U/S)				Shallow gravel riffle

				(S to N)		Y-axis				100 m upream of road bridge

						on Right

						Bank

				m		m

				X		Y

		1		9.3		1.5

		2		9.4		1.0

		3		5.1		3.7

		4		6.0		9.4

		5		4.4		6.3

		6		5.0		5.2

		7		0.5		1.6

		8		1.0		4.4

		9		5.2		3.0

		10		4.0		6.0

		11		1.0		8.8

		12		6.5		0.0

		13		6.0		5.4

		14		2.0		2.0

		15		3.0		7.0

																Red		Toxins

																Blue		No toxins

								ATX		hATX		dihydroATX		dihydro-hATX		ATX		hATX		dihydroATX		dihydro-hATX		TOTAL

		SAMPLE ID		Mass/g				ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		W1		0.1039						0.6								0.09						0.09

		W2		0.1035						0.91								0.13						0.13

		W3		0.0943

		W4		0.0964						1.33								0.21						0.21

		W5		0.1071

		W6		0.1121

		W7		0.8585		weighed out incorrect amount (sorry) going back through notes so this will influence toxin con at that location		0

		W8		0.1193

		W9		0.123						2.16								0.26						0.26

		W10		0.1154

		W11		0.1052						3.31								0.47						0.47

		W12		0.0999

		W13		0.114						1.7								0.22						0.22

		W14		0.125

		W15		0.1062





		





		Waipoua Grid Sampling

		15-Mar-09

		Prepared:		J Wood

		Print Date:		Wednesday, November 20, 2024

		Sample		Across		Upstream

		Number		Stream		(+ve U/S)

				(N to S)		Y-axis

						on Left

						Bank

				m		m

				X		Y

		1		8.4		0.4

		2		6.8		0.4

		3		4.3		2.8

		4		4.4		4.6

		5		2.1		7.3

		6		5.3		7.7

		7		6.7		6.7

		8		9.9		4.9

		9		9.4		9.1

		10		6.7		9.8

		11		1.1		9.8

		12		3.8		7.5

		13		5.9		5.2

		14		2.3		3.2

		15		0.5		3.0

																Red		Toxins

																Blue		No toxins

		Toxin anaylsis

						ATX		hATX		dihydroATX		dihydro-hATX		ATX		hATX		dihydroATX		dihydro-hATX		TOTAL

		Sample code		Mass		ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		W1		0.0182

		W2		0.0162

		W3		0.0113

		W4		0.0128

		W5		0.0125

		W6		0.0114

		W7		0.0157

		W8		0.0122

		W9		0.0139

		W10		0.0153

		W11		0.0153

		W12		0.0122

		W13		0.012

		W14		0.0127

		W15		0.0172				1.00		1.78						0.87		1.55				2.42





		





		Mangatarere Stream Grid Sampling

		16/03/2009: 10:00 AM

		Prepared:		J Wood

		Print Date:		Wednesday, November 20, 2024

		Sample		Across		Downstream

		Number		Stream		(+ve D/S)

				(E to W)		Y-axis

						on Left

						Bank

				m		m

				X		Y

		1		5.7		10.0

		2		7.5		10.0

		3		8.8		9.7

		4		7.2		7.8

		5		5.1		6.9

		6		7.7		6.9

		7		9.7		5.9																		Red		Toxins

		8		7.7		3.2																		Blue		No toxins

		9		5.3		2.0																		Green		Not tested

		10		8.2		1.0

		11		9.1		0.6

		12		4.1		0.3

		13		3.1		2.9

		14		8		7.8

		15		9.8		9.4

						ATX		hATX		dihydroATX		dihydro-hATX		ATX		hATX		dihydroATX		dihydro-hATX		TOTAL

		Sample code		Mass		ng/mL		ng/mL		ng/mL		ng/mL		mg/kg		mg/kg		mg/kg		mg/kg

		M1		0.1039		0		0		0		0		0.0		0.0		0.0		0.0

		M2		0.0447		0		0		0		0

		M3		0.0611		0		0		0		0

		M4		0.1148		0		0		0		0		0.0		0.0		0.0		0.0

		M5		0.0954		0		0		0		0

		M6		0.076		0		0		0		0

		M7		0.1399		0		0		0		0		0.0		0.0		0.0		0.0

		M8		0.1219		0		0		0		0

		M9		0.0724		0		0		0		0

		M10		0.0888		0		0		0		0		0.0		0.0		0.0		0.0

		M11		0.0678		0		0		0		0

		M12		0.0801		0		0		0		0		0.0		0.0		0.0		0.0

		M13		0.1071		0		0		0		0

		M14		0.0865		0		0		0		0

		M15		0.0888		0		0		0		0
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Recreational guidelines - Three-tier Risk Management Framework

Surveillance Level / Green Mode
 Cyanobacteria levels are low:

– Status quo

Alert Level / Amber Mode
 Cyanobacteria are present in a waterbody:

– Regular monitoring

Action Level / Red Mode
 Cyanobacteria are present at health-adverse levels:

– Restrict access to the waterbody to protect human 
health

– Accurately assess the risk level through toxin testing

20-50%
benthic 
cover

Up to 
20% 

benthic 
cover

50+% 
cover OR 
detached 

mats
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