
Welcome!

All the small Things . . .
   with BIG Environmental Impacts

We will begin at 6:30pm



Consent To Take Part in Research Study
Why is this study being done?
This study is being done to understand and evaluate the effectiveness of an educational webinar series.

Why have I been asked to take part in this study?
You are being asked to take part in this study in order to understand and evaluate the effectiveness of the Rutgers Earth Day at Home 
educational webinar series.  

What will I be asked to do if I take part in this study?
You will be asked to answer questions about the quality of the webinar, what you learned from the webinar, and what actions you expect 
to take at home based on the practices discussed during the webinar.

How will information about me be kept private or confidential?
All efforts will be made to keep your personal information in your research record confidential, but total confidentiality cannot be 
guaranteed. The data will be collected and stored electronically and only the principal investigator and co-principal investigators will have 
the password. 

What will happen to my information collected for this research after the study is over?
The information collected about you for this research will not be used by or distributed to investigators for other research.

What will happen if I do not wish to take part in the study or if I later decide not to stay in the study?
It is your choice whether to take part in the research. You may choose to take part, not to take part or you may change your mind and 
withdraw from the study at any time.

If you do not want to enter the study or decide to stop taking part, your relationship with the study staff will not change, and you may do 
so without penalty and without loss of benefits to which you are otherwise entitled. You may also withdraw your consent for the use of 
data already collected about you, but you must do this in writing to Amy Rowe at rowe@njaes.rutgers.edu

Who can I contact if I have questions? Amy Rowe, Agriculture and Natural Resources, 908-235-1168, rowe@njaes.rutgers.edu

If you have questions about your rights as a research subject, you can contact the Rutgers IRB Director at: Arts and Sciences IRB, 335 
George St., Liberty Plaza Ste. 3200, New Brunswick, NJ 08901 (732) 235-2866 or the Rutgers Human Subjects Protection Program at (973) 
972-1149, email us at humansubjects@ored.rutgers.edu or write us at 65 Bergen St., Suite 507, Newark, NJ 07107.

mailto:rowe@njaes.rutgers.edu
mailto:humansubjects@ored.rutgers.edu


Rutgers Cooperative Extension is an equal opportunity program provider and employer. Contact your 
local Extension Office for information regarding special needs or accommodations. Contact the State 

Extension Director's Office if you have concerns related to discrimination, 848-932-3584.

In accordance with Federal law and U.S. Department of Agriculture (USDA) civil rights 
regulations and policies, this institution is prohibited from discriminating on the basis of race, 

color, national origin, sex, religious creed, disability, age, political beliefs, or reprisal or retaliation 
for prior civil rights activity. If you wish to file a program discrimination complaint with the 

USDA: www.usda.gov/oascr/and-justice-all

http://www.usda.gov/oascr/and-justice-all


Heather Bergerud Nix 
Upstate Regional Water Resources Agent

HARMFUL ALGAL BLOOMS:
WHAT THEY ARE AND WHAT TO DO ABOUT THEM



Harmful Algal Blooms are fairly common



HABs interfere with use of water

§ Physical use

Saluda Reedy Watershed Consortium



HABs interfere with use of water

§ Taste & Odor

Geosmin
2 to 10 

parts per trillion

Humans can detect extremely
low levels of algae-produced 
compounds in drinking water

§ Physical use



HABs interfere with use of water

§ Toxicity

§ Taste & Odor
§ Physical use



www.wbur.org

2019

2020

2001

Cyanobacteria blooms can produce toxins



Cyanobacteria formed 3.5 billion years ago

123RF.com



There are many types of cyanobacteria

Cylindrospermopsis

Gymnodinium

Dolichospermum

Spirulina

Nostoc

Oscillatoria

John Hains



Nutrients
(phosphorus and nitrogen)

Sunlight & 
Warm Temperatures

Clipart-library.comJoey Williamson, ©2019 HGIC, Clemson Extension

Main factors that drive HABs

SC Resident

Stagnant Water



Cyanobacteria most abundant summer/fall

Sarah White, Clemson University



Visual indicators

Emily Bores, SCDHEC

Katie Callahan



Common cyanobacteria

Microcystis

Washington State Department of Ecology

DolichospermumAphanizomenon

Emily Bores, SCDHEC



Blooms can have multiple species

Dinoflagellate and Dolichospermum
Microcystis, Dolichosperma, 

Aphanizomenon

Emily Bores, SCDHECEmily Bores, SCDHEC



Lyngbia spp. look different 

Sarah White, Clemson UniversityEmily Bores, SCDHEC



How do you know if it’s cyanobacteria?

Analyzing a sample is 
the only way to confirm 

identification. 



If publicly-accessible waterbody, report to NJDEP 

https://www.nj.gov/dep/hab/

https://www.nj.gov/dep/hab/


https://njdep.maps.arcgis.com/apps/dashboards/49190166531d4e5a811c9a91e4a41677

NJDEP HAB Map



Source: (NJ) HAB Summit 2023 – Victor Poretti (Bureau Chief, NJDEP Bureau of Freshwater and Biological Monitoring)
https://www.nj.gov/dep/hab/docs/2023-hab%20summit-presentations.pdf

Summary of NJ HABs - 2022

https://www.nj.gov/dep/hab/docs/2023-hab%20summit-presentations.pdf


NJ HAB Advisory Levels

https://www.nj.gov/dep/hab/alert-tiers-signs.html

WATERBODY: www.state.nj.us/dep/hab/

HARMFUL ALGAL BLOOM (HAB)

WATCH

FLORACIONES DE ALGAS NOCIVAS 

HEALTH EFFECTS RISK

POSTED BY:*Public Bathing Beaches will be closed under the authority of NJDOH regulation, New Jersey State Sanitary Code Chapter IX Public Recreational Bathing N.J.A.C. 8:26.

Always keep children and pets away from areas with blooms or scums.

Ok

Use Caution

Advise Against

WATERBODY: www.state.nj.us/dep/hab/

HARMFUL ALGAL BLOOM (HAB)

WARNING

POSTED BY:

FLORACIONES DE ALGAS NOCIVAS 

*Public Bathing Beaches will be closed under the authority of NJDOH regulation, New Jersey State Sanitary Code Chapter IX Public Recreational Bathing N.J.A.C. 8:26.

Ok

Use Caution

Advise Against

Always keep children and pets away from areas with blooms or scums.

HIGH HEALTH RISK

WATERBODY: www.state.nj.us/dep/hab/

HIGH RISK HARMFUL ALGAE BLOOM (HAB) PRESENT
No Contact or Ingestion (Humans and Animals)

POSTED BY:

DANGER

*Public Bathing Beaches will be closed under the authority of NJDOH regulation, New Jersey State Sanitary Code Chapter IX Public Recreational Bathing N.J.A.C. 8:26.

HARMFUL ALGAL BLOOM (HAB)
FLORACIONES DE ALGAS NOCIVAS 

Ok

Use Caution

Advise Against

Always keep children and pets away from areas with blooms or scums.

VERY HIGH HEALTH RISK

WATERBODY: www.state.nj.us/dep/hab/

HARMFUL ALGAL BLOOM (HAB)

ADVISORY

POSTED BY:

FLORACIONES DE ALGAS NOCIVAS 

*Public Bathing Beaches will be closed under the authority of NJDOH regulation, New Jersey State Sanitary Code Chapter IX Public Recreational Bathing N.J.A.C. 8:26.

Ok

Use Caution

Advise Against

Always keep children and pets away from areas with blooms or scums.

MODERATE HEALTH RISK



Cyanobacteria cell

toxin

toxin

We don’t fully understand toxicity production or release

Cyanobacteria are capable of producing cyanotoxins

toxin

toxin
toxin

toxin

Cyanobacteria cell

toxin

toxin

toxin

toxin



Watch for symptoms in people, pets, livestock

Mohamed F. Abdallah

• Irritation
• Skin Rash

• Nausea
• Vomiting
• Diarrhea

• Neurotoxins 
• Endotoxins
• Hepatotoxins
• Dermatoxins



Drinking water health advisories are used as technical guidance

Cyanotoxin
Drinking Water Health Advisory (10-day)

Bottle-fed infants & pre-
school children

School-age children & 
adults

Cylindrospermopsin 0.7 µg/L 3.0 µg/L
Microcystins 0.3 µg/L 1.6 µg/L

Cyanotoxin & exposure limits



Menezes et al., 2019

Professional Labs
(multiple cyanotoxins)

Dean Calma, IAEA

Toxicity: professional lab testing



Aquatic plant identification in smaller ponds

https://www.clemson.edu/
public/regulatory/plant-problem/

Pond Management 
Professional

https://njaes.rutgers.edu/services

https://njaes.rutgers.edu/services


1. Wear gloves and wash your hands 
after sampling.

2. Fill clean, plastic bottle 90% full of 
algae/pond water. The empty 
space is important!

3. Fresher samples are better. 

https://hgic.clemson.edu/factsheet/
submitting-an-algae-sample-for-identification/

John Hains

Heather Nix

Sampling Instructions



4. Keep samples cool until (and during) shipment.

5. Sample, Form, and Payment ($30 Out-of-State):
a. CALL FIRST 864.646.2133
b. Ship using USPS, FedEx, or UPS. Sample should 

arrive on a weekday, except holidays. 
Menezes et al., 2019

CyanoHAB identification: submit sample



AMoore, UK Centre for Ecology & Hydrology  

CyanoHAB identification: DIY stick test

https://hgic.clemson.edu/factsheet/do-it-yourself-visual-indicators-stick-test-and-jar-test-for-cyanobacteria/

SC Resident



CyanoHAB identification: DIY jar test

John Hains

Collect sample 
in clear container

Let sample sit undisturbed 
in cool/dark location 

for up to12 hours

If cells collected at surface 
= likely cyanobacteria

John Hains

https://hgic.clemson.edu/factsheet/do-it-yourself-visual-indicators-stick-test-and-jar-test-for-cyanobacteria/



Sources:http://lecturer.ukdw.ac.id/dhira/BacterialStructure/Inclusions.html 
http://www.bact.wisc.edu/Microtextbook/index.php?module=Book&func=displaychapter&c
hap_id=35&theme=printer

Some cyanobacteria have gas vesicles 
that allow them to control movement 
up/down in the water column

Gas Vesicles



Menezes et al., 2019

Toxicity: DIY on-site test



Assume the bloom is toxic
Keep people, pets, and livestock out of the water



Limit skin contact, ingestion, and inhalation

Public domain: Nara Souza, Envirocience Inc.

Avoid leaning over water

Saluda Reedy Watershed Consortium

Wear waterproof gloves
and wash hands

Avoid ingesting water 
or cyanobacteria

Westend61, Getty Images



USDA NRCSPxhere.com

Remove livestock

Provide an alternate water supply



Katie Callahan, Clemson Extension

Limit livestock exposure

Upwind side of pond



• Pesticides can lose effectiveness 
if used repeatedly

• Water chemistry impacts 
pesticide toxicity

HAB response: pesticide

• Fact acting, but short-term results

In NJ, only certified pesticide applicators 
can apply aquatic herbicides! 

https://pestmanagement.rutgers.edu/pat/certlicensreq/



Cyanobacteria cell

toxin

toxin

toxin

toxin

toxin
toxin

toxin

toxin

toxin

toxin

Toxins will be release, so will likely be present throughout waterbody

When cyanobacteria die – cyanotoxins increase



Dissolved oxygen will 
decrease

Lilla Frerichs, publicdomainpictures.net

Aeration can help increase 
dissolved oxygen

Becky Davis, Clemson University

When aquatic plants die – DO decreases



Now what?

Susan Lunt

Take action to prevent future blooms!



Nutrients
(phosphorus and nitrogen)

Sunlight & 
Warm Temperatures

Clipart-library.comJoey Williamson, ©2019 HGIC, Clemson Extension

Main factors that drive HABs

SC Resident

Stagnant Water



Sarah White, Clemson University

Sarah White

Sediment (and nutrients) will accumulate in ponds over time

Pond Life Cycles



Credit: Greenville County Soil & Water Conservation District

What happens on the land 
that drains into a waterway 

is critical to the 
waterbody’s health.

Watershed (external) impacts



Credit: Joey Williamson Credit: www.pickrepo.com Credit: SC Resident

Nutrients drive plant growth



External Nutrient Sources:

1. Fertilizer

2. Sediment (Erosion)

3. Human Waste (Sanitary Sewer and Septic Tanks)

4. Animals (Pets, Livestock, Feral Hogs, Wildlife, Waterfowl)



Fertilizer: use only what is needed

KPN
10– 10 –10

Nitrogen Phosphorus Potassium

Fertilizer Label Have your soil analyzed for 
fertilizer recommendations!

Credit: Joey Williamson



Fertilizer: apply at the right time

Plant-specific Weather forecast

Credit: University of Minnesota Extension Credit: Craig Miller, KQED



• Damages aquatic habitat
• Clogs infrastructure
• Transports other contaminants

Sediment

Saluda Reedy Watershed Consortium



Cahaba Riverkeeper

Sediment carries phosphorus into streams



Prevent Erosion: exposed soil is easily eroded

Water Rills = Soil Erosion

Credit: Heather Nix
Credit: Google Maps



Prevent Erosion: 
Use forest road best management practices

Grass or Gravel RoadsWater Turnouts Culverts

Credit: SC Forestry Commission Credit: James Kochenderfer, Cornell Extension Credit: SC Forestry Commission



Prevent Erosion: 
Cover bare soil with plants or mulch

Credit: S. Cory Tanner

Credit: welcomewildlife.com



Sarah White, Clemson University
USDA NRCS

Fence livestock 
out of waterways

Prevent erosion: limit livestock in waterways

W. Cory Heaton, Clemson Extension

Reduce access to waterways



Shoreline Buffer: vegetation can protect your pond

Credit: Heather Nix

Credit: Renee Byrd



NJ-specific plant recommendations

https://www.nj.gov/dep/
hab/outreach-material.html



Be sure human waste is properly treated

Maintain and repair septic tanks Report sewer leaks
Credit: www.24hplans.com Credit: US Geological Survey



Reduce impacts from animals
Keep livestock out of pond

Pick up after pets

Discourage waterfowl

Control feral hogs
Credit: Heather Nix

Credit: Missouri Department of Conservation



• Improves dissolved 
oxygen

• Helps microbial activities 
and reduce blooms

• Consider pond size, depth, 
shape and availability of 
power for a pond aeration 
system

In-pond: aeration

Becky Davis, Clemson University

Aerate with a bottom diffuser



Heather Nix, Clemson Extension LetsDig18, YouTube

Reduce in-pond nutrients by removing sediment



USDA NRCS

Additional Resources

https://lgpress.clemson.edu/category/water/ponds/

Ponds in South Carolina

Introduction to Stormwater 
Ponds in South Carolina

Recreational Ponds in 
South Carolina

Pond Weeds: Causes, 
Prevention, and Treatment

Introduction to HABs in 
SC Freshwaters

Pond Maintenance: 
Dredging



USDA NRCS

Additional Resources

https://hgic.clemson.edu/category/ponds/



USDA NRCS

Additional Resources

https://camden.njaes.rutgers.edu/enr/lake-pond-management/



Debabrata Sahoo, PhD, Associate Professor & Sustainable Water Resources Specialist
Heather Nix, Upstate Regional Water Resources Agent
Sarah A. White, PhD, Professor & Nursery Extension Specialist
Ibrahim Busari, Doctoral Student
Mark Nettles, SC State 1890 Agriculture Extension Agent 
John Hains, PhD, Associate Professor Emeritus, CU-PSA Plant & Pest Diagnostic Clinic

Any opinions, findings, conclusions, or recommendations expressed in this publication are those of the author(s) and do not necessarily reflect the view of the U.S. Department of 
Agriculture. This material is based upon work that is supported by the National Institute of Food and Agriculture, U.S. Department of Agriculture through the Southern Sustainable 
Agriculture Research and Education program under subaward number LS21-2595. USDA is an equal opportunity employer and service provider. 

Thanks to Southern SARE for generous grant funding!



Heather Nix nix4@Clemson.edu

Clemson Extension Water Resources:
https://www.clemson.edu/extension/water/index.html

FOLKSThank you!
Heather Nix

mailto:nix4@Clemson.edu

