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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 | 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 | be asked to do if | 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 | do not wish to take part in the study or if | 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 | contact if | 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
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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
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HARMFUL ALGAL BLOOMS:
WHAT THEY ARE AND WHAT TO DO ABOUT THEM

Heather Bergerud Nix
Upstate Regional Water Resources Agent




Harmful Algal Blooms are fairly common “' COOPERATIVE EXTENSION

NJ DEP: Stay out of Millstone River A _f )
because of harmful algae blooms HARMFJEDZTEXEAES%TM (HAB)

FLORAC!ONES DE ALGAS NOCIVAS

Mike Deak MyCentralJersey.com
Published 5:15 a.m. ET Aug. 2, 2022

Aug. 5, 2019

Algae Bloom Fouls N J Largest Lake, LAKES
JErsey]01.5

Indicating Broader Crisis @ — Qe it 3




HABs interfere with use of water “% COOPERATIVE EXTENSION

* Physical use

Saluda Reedy Watershed Consortium




HABSs interfere with use of water
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= Physical use
= Taste & Odor

TASTE AND ODOR ALGAE

ANASAENA

m
M |

Humans can detect extremely Geosmin
low levels of algae-produced 2 to 10

compounds in drinking water | parts per trillion

DEEP-DIVE

When will the dirty water end?

For weeks, some residents' water has tasted and smelled of dirt. When
will this issue end?

1 - —
% r— . Ap—

i Water problems continue

Author: Emily Correll (WLTX)
Published: 12:37 PM EDT September 17, 2019

Updated: 7:42 PM EDT September 17, 2019




HABs interfere with use of water “ COOPERATIVE EXTENSION

- physicaluse 2 The Herald v iz

= Taste & Odor

60xicity>

An advisory on Lake ylie warns to keep clear
of detected toxins. Here’s where.




Cyanobacteria blooms can produce toxins “% COOPERATIVE EXTENSION

2001

Human Fatalities from Cyanobacteria:
*Chemical and Biological Evidence for Cyanotoxins

¥ Wayne W. Carmichael,” Sandra M.F.O. Azevedo,? Ji Si An," Renato J. R. Molica,? Elise M. Jochimsen,*
Sharon Lau,® Kenneth L. Rinehart,® Glen R. Shaw.® and Geoff K. Eaglesham’

TOXIC ALGAE MAY BE PRESENT ‘Dog.](i]ling Blue-Green Algae
Water may be unsafe for people and pets Spreads Across U.S. Lakes, Ponds

-

If blue-green algae is present:

) 7>

DO NOT swim or recreate in
areas with blue-green algae

DO NOT drink water

Keep all pets, livestock, and horses
away from blue-green algae

Clean fish well and discard guts q
Avoid areas with blue-green algae

when boating

cie NCE alerte Trending

LY -"» ,? % Il
AR

Call your doctor or veterinarian immediately if you or your animals 2

have sudden or unexplained sickness or signs of poisoning ; i : S - : S (National Parks Rescue/AFP)
NATURE

Report new algae blooms to: hab.mt.gov or 1-888-849-2938 X . .
DEQ Sign posted by: MONTMA Mysterious Mass Elephant Die-Off in Botswana
pS dPniio

Was Caused by Cyanobacteria Poisoning

EPTEMBER 2020
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Cyanobacteria formed 3.5 billion years ago “% COOPERATIVE EXTENSION

MASS MILLIONS OF
EXTINCTIONS EON YEARSAGO ERA PERIOD

QUATERNARY

o
Rise of Man
1.8 —

450 —

soo -

PROTEROZOIC Bacteria, Algae, Jellyfish B o,
——— . nvv.‘:’, s -
Earth's had cooled enough A g“,’ﬂ ~
ARCHEAN allow the formation of continents and == L/
life started to form > ‘\\
- - _ ““\\\‘
4540

123RF.com




There are many types of cyanobacteria
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Cylindrospermopsis
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Spirulina

Dolichospermum
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John Hains




Main factors that drive HABs “% COOPERATIVE EXTENSION

Nutrients Sunlight &

(phosphorus and nitrogen) Warm Temperatures Stagnant Water



Cyanobacteria most abundant summer/fall "5 COOPERATIVE EXTENSION

Dinoflagellates

Green
alga

Abundance

Jan Mar May July Sept Nov

Sarah White, Clemson University




Visual indicators QP CUUPERATVEEXTEASION

Katie Callahan

Emily Bores, SCDHEC




Common cyanobacteria “% COOPERATIVE EXTENSION

Microcystis Aphanizomenon Dolichospermum
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Emily Bores, SCDHEC Washington State Department of Ecology




Blooms can have multiple species “% COOPERATIVE EXTENSION

Microcystis, Dolichosperma,
Dinoflagellate and Dolichospermum Aphanizomenon

"A._.: rﬁ B m{ T
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Lyngbia spp. look different “’ﬁ COOPERATIVE EXTENSION

Sarah White, Clemson University




How do you know if it's cyanobacteria? “% COOPERATIVE EXTENSION

Analyzing a sample is
the only way to confirm
identification.




If publicly-accessible waterbody, report to NJDEP “% COOPERATIVE EXTENSION

Report a Suspected Harmful Algal Bloom (HAB)

(/':’:i:\ STATE OF NEW JERSEY
{ ’( DEPARTMENT OF ENVIRONMENTAL PROTECTION

% AvoID IT AND REPORT IT!

HAB Report Details &

* = required

Date Bloom Observed:*

“ﬁ‘N JERSG},

LY % STATE OF NEW JERSEY 7
§ 2 DEPARTMENT OF ENVIRONMENTAL PROTECTION Use the map below to locate the position of the HAB.*
0 Y rygm 2l ey s B
2\ /¢ AVOID IT AND REPORT IT!
Gy

\
v VlRoNN\“\

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

AVOID IT AND REPORT IT.

Exposure to any HABs can cause adverse health effects in people and animals when water

with blooms is touched, swallowed, or when airborne droplets are inhaled. This is true
regardless of toxin levels; Some HABs produce toxins, while others do not. Exposure to
blooms and toxins can cause symptoms such as diarrhea, nausea or vomiting; skin eye or
throat irritation and allergic reactions or breathing difficulties. If you or your pets were

exposed to HABs, rinse with clean fresh water as soon as possible.

Thank you for using the NJDEPHAB system to report a possible HAB.

Please contact njcyanohabs@dep.nj.gov with any questions



https://www.nj.gov/dep/hab/
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WATERBODY SELECTOR:
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NJDEP HAB Map

NJDEP Algal Bloom Sampling Status

Samples By Date

@ 6/13/2023,12:17 PM Spruce Run Reservoir
@ 6/13/2023, 10:41 AM Spruce Run Reservior
@ 6/13/2023,10:16 AM Spruce Run Reservior

HAB Alerts are localized to the area where the monitoring occurred and do not apply to the entire
waterbody, unless otherwise noted. Posted Alerts remain until a change in status is reported and
confirmed. Use caution as conditions may change. “Avoid it, and Report it”

@ 6/13/2023,9:38 AM
@ 6/13/2023,9:27 AM
@ 6/13/2023,9:13 AM
@ 6/13/2023,9:02 AM
@ 6/13/2023, 8:23 AM
@ 6/9/2023,10:36 AM
@ 6/8/2023,10:59 AM
@ 6/6/2023,10:09 AM
M, 4/6/2023.10:00 AM

Greenwood Lake
Greenwood Lake
Greenwood Lake
Greenwood Lake
pond

Manasquan Reservoir
Delaware Lake
Greenwood Lake

Greenwood | ake

HAB Alert Level Overall Distribution

Watch 5 .
Advisory 15

HAB Not Present 53

Links for more information:

O Bridgeport
O N Greenwich

dmc Flains Stamford
Hazleton O O@ P aterson Yonkers

Parsippany :
Hicksville ~ Brentwood

Elizabetfl) New York Levittown “West Babylon

%

Allentown

Reading %
") Long Branch

o @

Trenton

Toms River

Philadelphia ~ @

‘/."III]III'I'Q

Wharton

Forest

Vineland

Atlantic

® "5

Esri, HERE, Garmin, FAO, USGS, EPA, NPS Powered by Esri

[ul ||I|I|

HAB Alert Levels

HAB Sampling Photo courtesy
of Kevin Biallas, NJDEP

Dashboard has been
reset for 2023.

Map reflects sampling
results for suspected
or confirmed HAB
events reported to
DEP; there may be
other HABs occurring
in NJ not shown here.

Dots at the same site
are stacked by date
with the current Alert
on top. Use the
WATERBODY
SELECTOR on the top
right to filter by
waterbody.

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




Summary of NJd HABs - 2022

<

2022 Waterbodies Investigated for HABs - Highest Alert Recorded

100

20

83
74
55
| i |
Reported Waterbodies

2017-2022 HAB Event Summary

65
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6 . 5 . 8 7 7
2 3 3 2 3 .
mmlEaml _mE ..
Waterbodies with HAB Closure Drinking Water Sources
at Bathing Beaches Investigated by BFBM

H2017 =2018 = 2019 w2020 w2021 w2022

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



https://www.nj.gov/dep/hab/docs/2023-hab%20summit-presentations.pdf
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NJ HAB Advisory Levels @ LU ERATIVE EXTENSION

WATERBODY: — WATERBODY:

2022 Waterbodies Investigated for HABs - Highest Alert Recorded

ADVISORY

/A HEALTH EFFECTS RISK MODERATE HEALTH RISK
HARMFUL ALGAL BLOOM (HAB) HARMFUL ALGAL BLOOM (HAB)
xa " o FLORACIONES DE ALGAS NOCIVAS FLORACIONES DE ALGAS NOCIVAS
4 o~ Alwavs keen children and nets awav from areas with hlooms or scums. Always keep children and pets away from areas with blooms or scums.
XA X
Aasg =| [Z] LL
o 7 < :
> B - »
~ \ Sy »,405 HT
@ '/ 4 | I
il -
m o] WATERBODY: . B WATERBODY: =

HIGH HEALTH RISK VERY HIGH HEALTH RISK
HARMFUL ALGAL BLOOM (HAB) HARMFUL ALGAL BLOOM (HAB)
FLORACIONES DE ALGAS NOCIVAS FLORACIONES DE ALGAS NOCIVAS

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

——

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




Cyanobacteria are capable of producing cyanotoxins "g COOPERATIVE EXTENSION

We don’t fully understand toxicity production or release




Watch for symptoms in people, pets, livestock “% COOPERATIVE EXTENSION

College of Agriculture, Forestry and Life Sciences

Brain

 Neurotoxins Vieadoche \
« Endotoxins i '

* Hepatotoxins

« Dermatoxins T

( \ ‘Liver
 Nausea /L.m damage

* Vomiting
 Diarrhea

Lungs

Respiratory reactions

Skin

Allergic reactions . .
. ~* |rritation
Small & large

L Skin Rash
— ‘ :
intestines : -«

¥
. LA
Enteritis M E \4
7

Mohamed F. Abdallah



Cyanotoxin & exposure limits “% COOPERATIVE EXTENSION

Drinking water health advisories are used as technical guidance

Drinking Water Health Advisory (10-day)

Cyanotoxin Bottle-fed infants & pre- | School-age children &
school children adults

Cylindrospermopsin 0.7 ug/L 3.0 ug/L

Microcystins 0.3 ug/L 1.6 pg/L
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Professional Labs
(multiple cyanotoxins)




Aquatic plant identification in smaller ponds ‘.ﬁ COOPERATIVE EXTENSION

CLEMSON® UNIVERSITY

PLANT AND PEST
RUTGERS DIAGNOSTIC CLINIC
L 1 ey https://www.clemson.edu/
PLANT public/regulatory/plant-problem/
DIAGNOSTIC
LABORATORY
https://njaes.rutgers.edu/services Pond Management

Professional



https://njaes.rutgers.edu/services

Sampling Instructions Q% CLOPERATVE EENSION

Clemson Cooperative Extension
Y [=] Home & Garden
1. Wear gloves and wash your hands ’,_Jf'é,* “Information Center

after sampling. ¥ SUBMITTING AN ALGAE SAMPLE FOR IDENTIFICATION

Factsheet | HGIC 1889 | Published: Oct 22, 2020

If there is an algae bloom in a pond you own or manage, it’s crucial to know what type of algae is
growing to determine an effective response. General types of algae can often be identified by
submitting pictures to either your local County Agent or the Clemson University Plant and Pest
Diagnostic Clinic. In some cases, including a suspected cyanobacteria bloom, you may need
confirmation of the algae species from the Clinic. For confirmed identification, follow the directions

2. Fill clean, plastic bottle 90% full of
algae/pond water. The empty ;
S p a Ce i S i m p O rta n t ! w ; EZV: i::nf:(::::::z:‘that holds more than one cup. (Example: a rinsed, disposable drink

container)
3. Fill the bottle 90% full with the algae and pond water. The empty space is important!
4. Place the plastic container with a sample inside a sealed, zip-top plastic bag.

3. Fresher samples are better.

5. Fresher samples are better for testing.
Keep the sample from overheating and limit exposure to direct sunlight. It doesn’t have to be on ice
but avoid leaving it in your car for very long on a hot day.

Sample packages should include:

1. a completed Plant/Weed Identification Sampling Form,

2. the sample, and
3. payment ($20 if in-state)

Sample packages can be:

o Shipped using USPS, FedEx, or UPS. Shipped samples can be received by the lab Tuesdays,
Wednesdays, and Thursdays, except holidays.

. H .
ht‘ll: p S = //h q I C = Cl e m S O n = e d u /fa .CtS h e_e.t/ . o HOaU"Ie.rN IX . Com;dinate w@th lab staff (864.646._2133) to .leave.the samp!e in the drop-box located at the rear
S u b m Ittl n q _ a n- a | q a e_ S a m p | e _fo r-i d e N tlf I C atl O N / loading dock in Pendleton, SC. This option is typically available Mondays through Fridays, except

. //hgic.clemson itti g ple-for-identification/ Page 1




: . o : : )
CyanoHAB identification: submit sample e QePEANETErSO)

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

PLANT AND PEST DIAGNOSTIC CLINIC [ ot use onyy
511 Westinghouse Road, Pendleton, SC 29670
2 L : (864) 646-2133  ppcinc@clemson.edu
0 Commercial www.demson.edu/plantclinic
PLANT/WEED IDENTIFICATION 1 Residential
Name Company Name
] ST Wi ¥ AP PUCAALE
Mailing Address
sTRaET amy A
Phones [ ] (ot e wore e ci?) | 1 (rone @ wone @ ciL?)

EMAIL (reports are emailed — print clearfy).

Copy report to Clemson staff Edemson.edu Eclemsan.edu

Name/Company
Sample Collection Site: Address
(¥ ifferent from above)

Phone Email County
SELECT ONE: BILLING ACCOUNT: Check i1
[ 520.00 South Carolina collection site | none, submit payment with sampie material
[0 530.00 out-of-state coliection ste | Make checks payable to Clemson University.

Submit entire plant, if possible, including roots, leaves, Mowers, seeds, pods, berries, and ary other identifying charactenstics, Enclose
plants or turfgrass in a sealed plastic bag. If submitting mushrooms, enclose In a paper bag anly. Mold cannot be identified.

Turfgrass can be identified to genus (e.5. Bermuda, Centipede, Zoysia), but not to cultivar {e.g. Diamond, Palisades, Tif Dwarf, Zenith).

Questions marked with an asterisk (*) are required In order to provide control recommendations. If this information is left blank, report
will consist of identification only.

and/or
5. Sample, Form, and Payment ($30 Out-of-State):
- - .
. p , , y u - Infested plant/crop/pond Planting date
Field ID/Reference (Optional, up to 20 characters. Exampies: East Field, Irrigation Fond)
County where collected Date collected
a. CALL FIRST 864.646.2133 e O s o
" " " Previous herbicides used for control O NOKE O UNKNOWN
Product name. Rate Date
u [ Product name. Rate JE _Gate__
b. Ship using USPS, FedEx, or UPS. Sample should | .o oo
* If from a pond: Are fish present? O YesONo
. . Do animals drink the water? O vYesONo
arrive on a weekday, except holidays omvlrival S e e
’ L] O Forest
* If yes, plants/crops irngated 0 Greenhouse
0O Landscape - commercia
Growth habit O climbing/vine O low-growing O upright O floating O submerged 0 Landscape - residentia
Flowers Season/maonth in bloom 0O Nursery
0O Orchard
Hawer color. O Pasture
Fruit/Seeds Season/manth seen O Pord
L, 0 Vegetable/herb garden
Type of frut/seeds




CyanoHAB identification: DIY stick test Q% CLOPERATVE EENSION

AMoore, UK Centre for Ecology & Hydrology

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




CyanoHAB identification: DIY jar test “ COOPERATIVE EXTENSION

D

Let sample sit undisturbed

‘ ' in cool/dark location

for up to12 hours

John Hains John Hains
Collect sample If cells collected at surface
in clear container = likely cyanobacteria

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

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

G bact Ewven cyanobacteria
Yanobaclarne distribution
accumulation —

Lake bottom
Notto scale Schamate afer Chorus 3nd Bartam (1999)

EXPLANATION

Potential water column distributions of cyanobacteria

Shoreline, near-shore, and open water accumulations and scums
Ewen distribution throughout the photic zone or epilunnion
Specific depth in the photic zone

Metalimnetic bloom (special case of G)

Ewven distribution throughout the water column

Under ice bloom

TmoO oW P

Sources:http://lecturer.ukdw.ac.id/dhira/BacterialStructure/Inclusions.html y -
http://www.bact.wisc.edu/Microtextbook/index.php ?module=Book&func=displaychapteré&c Figure 6.  Potential water column distributions of cyanobacteria

hap_id=35&theme=printer



Toxicity: DIY on-site test Q% CLOPERATVE EENSION

r \

BlueGreenTest® = ;s ]

Rapid test to detect presence of i,
toxins from BLUE GREEN ALGAE 1k

T =

51
I j
ﬁ; ’L
B gé;’ “:’" o= v‘-
‘.“ f,é ; »
0 5 /
> il
0 ‘3; L
": L'EE (4S5
c ol 4% (o8 |
1 :
0 ' ',gf P) satn
RELL R
A i3 ;-?' (W
ol o i
0 .:" L)
oo |
% ; :

DID YOU KNOW?

Nutrient pollution is one of Americas ¥1
most widespread environmental problems,
Itis caused by excess nitrogen and phosphorus

in the air and water. This contributes to
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Assume the bloom Is toxic

Keep people, pets, and livestock out of the water

SOV




Limit skin contact, ingestion, and inhalation QD COPERAVEEXENSION

Avoid ingesting water
or cyanobacteria

Wear waterproof gloves
and wash hands

Avoid leaning over water
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Provide an alternate water supply




Q% LRIV EXENSIN

Upwind side of pond

Katie Callahan, Clemson Extension
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HAB response: pesticide “% COOPERATIVE EXTENSION

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

« Fact acting, but short-term results

« Water chemistry impacts
pesticide toxicity

 Pesticides can lose effectiveness
iIf used repeatedly

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




When cyanobacteria die — cyanotoxins increase “' COOPERATIVE EXTENSION

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




When aquatic plants die — DO decreases “% COOPERATIVE EXTENSION

oo

Dissolved oxygen will Aeration can help increase
decrease dissolved oxygen
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Now what? "g COOPERATIVE EXTENSION

Take action to prevent future blooms!



Main factors that drive HABs Q% CLUPRANEBTEISO)

Nutrients Sunlight &

(phosphorus and nitrogen) Warm Temperatures Stagnant Water



Pond Life Cycles Q% CLUPRANEBTEISO)

Sediment (and nutrients) will accumulate in ponds over time

Young pond Aged pond




Watershed (external) impacts “% COOPERATIVE EXTENSION

What happens on the land
that drains into a waterway
IS critical to the
waterbody’s health.

Credit: Greenville County Soil & Water Conservation District



Nutrients drive plant growth “’5 AR R L

Credit: Joey Williamson Credit: www.pickrepo.com Credit: SC Resident
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External Nutrient Sources:

1. Fertilizer
2. Sediment (Erosion)

3. Human Waste (Sanitary Sewer and Septic Tanks)

4. Animals (Pets, Livestock, Feral Hogs, Wildlife, Waterfowl)
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Fertilizer: use only what is needed

Fertilizer Label Have your soil analyzed for
fertilizer recommendations!

10— 10 +10
N P | K

Nitrogen  Phosphorus| Potassium

A\
D

Credit: Joey Williamson
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“. COOPERATIVE EXTENSION

Fertilizer: apply at the right time

Plant-specific Weather forecast

liming is everything! “mm

944

fall
recovery

\

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Credit: University of Minnesota Extension Credit: Craig Miller, KQED
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“; COOPERATIVE EXTENSION

Sediment

« Damages aquatic habitat
e Clogs infrastructure
« Transports other contaminants




Sediment carries phosphorus into streams
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Prevent Erosion: exposed soil is easily eroded

Water Rills = Soil Erosion

Credit: Heather Nix
Credit: Google Maps
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“g COOPERATIVE EXTENSION

Prevent Erosion:

Use forest road best management practices

Water Turnouts
SO 4
PRSY A
2 & ' % e
NG o ki
\?» X il }-‘1’(
R l
¥ e . v
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%
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Credit: SC Forestry Commission

Grass or Gravel Roads Culverts

Credit: James Kochenderfer, Cornell Extension Credit: SC Forestry Commission
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“; COOPERATIVE EXTENSION

Prevent Erosion:
Cover bare soil with plants or mulch

" )

;‘ g,

Credit: welcomewildlife.com

Credit: S. Cory Tanner




Prevent erosion: limit livestock in waterways “% COOPERATIVE EXTENSION

JAes

(“- RN 4 A 2 > S s e A "\ C*' -
o
¢ 3

Fence livestock

Reduce access to waterways
out of waterways
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"g COOPERATIVE EXTENSION

Shoreline Buffer: vegetation can protect your pond

pr o= ZONES OF A VEGETATED FRESHWATER SHORELINE

RIPARIAN

Swiren
Grass

ViRGanaa EMERGENT

Swrerseke

LITTORAL

S 71X
(_‘xxor.\toog,‘\!_u ‘
Reo Mare

Fause Buue Ivoo —

: ,cl. -
S u':‘ﬁ\.lmf

SAYATTNT
1 Junclastad VA

Credit: Renee Byrd




NJ-specific plant recommendations

NORTH
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P I an tS tO h e I p S tOp a HAB Native trees, shrubs, woody and herbaceous plants, grasses,

sedges, rushes and aquatic plants listed below. Many NJ nurseries now carry native plants (see links below). Plantin

JERSEY
EDITION

the spring after last frost to allow plants to get established but before soils dry out in summer’s heat or plant in fall before first frost.

TREES (tall to shorter)
: )

American Sycamore | 60-140' & ® /¥

Red Maple | 60-90' & & ‘

Silver Maple | 50-80' & &

0 tal/Small Tr 6 o
rnamental/Sm: ees /1"

Shadbush/Serviceberry | 25-30", early spr ® @

Black Willow | 30-90’ #&#& A/’

Sweet Gum | 60-90' # & *

Pin Oak | 70-90' & ¢ &

Black Gum | 30-50' ##® "

Swamp White Oak | 60-80' #® 3

Hackberry |25-50' & @ 3

Ironwood, A. Hornbeam | 25-30' ##® Tl’

Evergreens

Eastern Red Cedar | 40-50" & ,' '

River Birch | 40-80' & & # .EI

Sweetbay Magnolia | 20-60', late Spr @ # \2‘;

American Holly | 40-50', berries Fall-win # q‘

SHRUBS (many flowering Spring-Summer and/or colorful Fall berries)

Eastern Redbud | up to 40’, early Spr ’

Arrowwood Viburnum | 6-10' &6 @

Highbush Blueberry | 6-12', July ®® .- %

Pussy Willow | 6-20', Feb-Mar ¥/

Cranberrybush | 6-12' & ® ' 22

Swamp Rose | to 7', Junsuly B ®® -

Spicebush | 3-9', early spr ##

Smooth Alder | 8-12', Mar, Apr & & & ﬂ

Virginia Sweetspire | 3-6, late spr @ ®® [~

S

Red-twig Dogwood | 6-10', late spr # &

Red Chokeberry | 5-10', spr & & ﬂ{ %

Silky Dogwood | 6-10', Jun-suly @ B

Elderberry | 4-12', latespr % - - 92

Blackhaw Viburnum | 12-15' ()&
/-

Buttonbush | 3-8', mid-summer ®® & 4

Fragrant Sumac | 2-4'
(also "GroLow" variety for very compact form) /g

Winterberry Holly | 6-10', berries Winter # # ;:

https://www.nj.qgov/dep/
hab/outreach-material.html
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Be sure human waste is properly treated

Plumbing vent

* Effluent absorption
~and purification

Credit: www.24hplans.com Credit: US Geological Survey

Maintain and repair septic tanks Report sewer leaks
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Reduce impacts from animals

Discourage waterfowl Keep livestock out of pond

Pick up after pets

 STEVSER

* High fiber foods, like bread, upset the simple

digestive system of the Canada Goose. Credit: Heather Nix

* Fed geese stop migrating, and instead,
stay and nest along oulr waterways. C O n trO I fe ra I h Og S

* Their waste fouls our water,
trails and shorelines, making
park features unusable.

© I

* By not feeding the geese and
establishing a no-mow zone around
waterways, we encourage them to
keep to their natural migration pattern
and protect our water quality.

SCIEEAR W ot

Credit: Missouri Department of Conservatlon




Aerate with a bottom diffuser “% COOPERATIVE EXTENSION

 Improves dissolved
oxygen

* Helps microbial activities
and reduce blooms

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

o

Becky Davis, Clemson University




Reduce in-pond nutrients by removing sediment “% COOPERATIVE EXTENSION

Heather Nix, Clemson Extension ' LetsDig18, YouTube




Additional Resources
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0 Land-Grant Press

by CLEMSON® EXTENSION

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

Introduction to Stormwater
Ponds in South Carolina

Recreational Ponds in S
South Carolina f, :

Pond Weeds: Causes, #%
tment +

A
Introduction to HABs in
SC Freshwaters

e e
b -
B

Pond Maintenance:
Dredging

- of

%




Additional Resources "% COOPERATIVE EXTENSION

m Clemson Cooperative Extension
H 0 m e & Ga I‘d e I1 https://hgic.clemson.edu/category/ponds/
IB{®nformation Center
CYANOBACTERIA: UNDERSTANDING BLUE-GREEN ALGAE’'S

SUBMITTING AN ALGAE SAMPLE FOR IDENTIFICATION IMPACT ON OUR SHARED WATERWAYS

Factsheet | HGIC 1889 | Published: Oct 22, 2020 | & Print Factsheet | HGIC 1858 | Published: Aug 26, 2015 | & Print

If there is an algae bloom in a pond you own or manage, it's crucial to know what type of algae is growing to In August 2014, news outlets across the country reverberated with
determine an effective response. General types of algae can often be identified by submitting pictures to either the shocking story that a large harmful algal bloom in Lake Erie
your local County Agent or the Clemson University Plant and Pest Diagnostic Clinic. In some cases, including a had produced a dangerous toxin (microcystin) that threatened the

drinking water supply for over 500,000 people in the Toledo, Ohio
area (Zimmer, 2014). The occurrence of this type of algal bloom,

suspected cyanobacteria bloom, you may need confirmation of the algae species from the Clinic. For confirmed

identification, follow the directions below.
called cyanobacteria or blue-green algae, is not an isolated event.

Sample Collection: Cyanobacteria have impacted much of our South Carolina surface
waters and some water systems as well. With the frequency of

1. Gloves are recommended. these harmful algal blooms increasing across the nation, South

Carolina residents can take action to prevent harmful algal blooms

Figure 1. Cyanobacteria blooms often have a telltale bright

P. Use a clean, plastic bottle that holds more than one cup. (Example: a rinsed, disposable drink container)

B. Fill the bottle 90% full with thq CHEMICAL CONTROL OF AQUATIC WEEDS

and protect our shared waterways.

BIOLOGICAL CONTROL OF AQUATIC WEEDS

W. Place the plastic container with| Factsheet | HGIC 1720 | Reviewed: Dec 8, 2015 | & Print What are cyanobacteria/blue-gre Factsheet | HGIC 1715 | Reviewed: Dec 5, 2015 | @ Print
?
Aquatic weeds in ponds or lakes can be controlled by physical removal, biological control n+ - algae' Although many organisms feed on aquatic weeds, only herbivorous fish have proven both effective and relatively
' Cyanobacteria, sometimes referred to as blue-green . : : 4 . ’ — y .
method or combination of methods, used will depend on factors such == * easy to obtain for aquatic weed control in South Carolina. Various herbaceous fish species, including Tilapia
uses of the water (fishing, swimming, livestock w~*- . de species, various strains of the common carp and grass carp have been recommended for aquatic weed control.
t‘ ‘ Aquatic weed identification is still required for biological control since each fish species selectively controls

Tilapia
“ Tilapia are tropical fish that resemble our native sunfish and can
control certain aquatic vegetation. Two species of tilapia are

Physical rem= H d es c e certain weed species while having no preference for other plants.
only ceﬂ\f\e P y aquat\c

recommended for aguatic weed control.

Blue tilapia feed entirely on algae (both planktonic and
_wauol all filamentous) but do not readily consume submerged vascular

3 ... wian selectively controlling certain plants. Redbelly tilapia feed primarily on submerged vascular

plants rather than algae, but most pond managers prefer triploid

vey, _.wuon. Replacement stocking of grass carp is necessary when
grass carp for control since grass carp offer multiple year control Tilapia are recommended for aquatic weed control.

and are easier to manage. Because tilapia are tropical fish, they Vi. Cory Heaton, ©2015, Clemson Extension

fish are lost. A permit is required to stock grass carp, and only
triploid fish can be legally used in SC. Tilapia are stocked in the

cannnt cunive narmal wintor wator tomnoratiiroc in mact af Sath




Additional Resources " COOPERATIVE EXTENSION

Experiment Station

Home 4-H Youth Development Environment & Natural Resources Family & Community Health Sciences v Lawn & Garden Calendar Contact Us

4 > ENVIRONMENT AND NATURAL RESOURCES > LAKE AND POND MANAGEMENT

Lake and Pond Management

ol THERE

Blue-green algae. Underwater aeration system. Artificial floating wetland.

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




Thanks to Southern SARE for generous grant funding!
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Sustainable Agriculture Innovate. Educate. Elevate.
Research & Education

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

Heather Nix nix4@Clemson.edu
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