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Speakers and Agenda
Land Management Triage

• Overview
• Framework for Decision-making
• Case Study: Eatontown
• Retrofit Stormwater Basins
• Questions & Answers

Michael Van Clef Laura Bagwell Clay Emerson



Michael Van Clef, Program Director

Framework for 
decision-
making
New Jersey Invasive Species Strike Team



Land Management Triage 
Framework for Decision Making

Presented by Michael Van Clef, Ph.D., 
Strike Team Program Director



STEWARDSHIP = Mitigation of human impacts on natural systems

We work to protect natural lands, with their full abundance and diversity of 
native plants and animals, from future damage through coordinated 

strategic invasive species management.  Active mapping, data analysis, 
engaging in community outreach and training, and practicing early detection 

and rapid response (ED/RR) to new threats; we are the only entity solely 
dedicated to protecting rare species and special places from invasive species 

throughout New Jersey.

Our Mission



SO MANY GOOD THINGS

Why do we care?



The Goal

Complete vertical structure
Advance regeneration

Species diversity

Diverse herb layer, tree and shrub 
seedlings, mature shrubs, 

tree saplings, 
sub-canopy trees, canopy trees

HEALTHY FORESTS!



The Mess We’ve Made…

▪ Habitat Destruction
▪ Overabundant Deer
▪ Invasive Species
▪ Agricultural Soil 

Modifications

▪ Altered Fire Regimes
▪ Altered Stream Flows
▪ Habitat Fragmentation
▪ Global Climate Change



The Root of the Problem: Deer Overabundance

Excellent 
deer 

Habitat +
Insufficient 

deer 
management =

Forest fragmentation  
produces excellent deer 

forage along with 
supplemental feeding from 
agriculture and suburbia

Lack of hunting access and 
focus on “trophy” bucks. 

Herd reduction requires a 
shift in focus to does.

Forest Fragmentation in Hopewell Valley

While still containing over 15,000 acres 
of forest habitat (shown  in green), forest 
edges, fields and suburban landscapes 
are numerous and serve as more 
productive deer habitat than forest 
interiors.

Health, Economic, 
and Ecological 

Damage

Lyme Disease
Deer-Vehicle Collisions

Agricultural Losses
Landscape Planting Losses

Degraded Forests



"I now suspect that just as a deer herd lives 
in mortal fear of its wolves, 

so does a mountain live in mortal fear of its 
deer.  And perhaps with better cause, 

for while a buck pulled down by wolves can 
be replaced in two or three years, 

a range pulled down by too many deer may 
fail of replacement in as many decades.”

-Aldo Leopold

and The Ugly!

The Bad...

The Good...

Damage to Forest Health
•Loss of native shrubs & herbs

•Loss of tree seedlings to replace fallen canopy trees
•Loss of  native fauna dependent upon native flora

•Increase number of  invasive plants that are unpalatable to deer



Deer Population Estimate Results

● Published literature 
suggests that 10 deer per 
square mile is associated 
with low rates of Lyme 
disease, deer-vehicle 
collisions and healthy 
forests.

● Historic estimates also 
report 10 deer per square 
mile
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Download Link:
Deer Management Slides

https://www.fohvos.info/wp-content/uploads/2020/07/Deer_Stakeholders_2020_07_27-1.pdf
https://www.fohvos.info/wp-content/uploads/2020/07/Deer_Stakeholders_2020_07_27-1.pdf


An Invasive Plant...
1. Introduced to an area outside of 

its natural range
2. Grows densely and excludes 

other species
3. Drastically reduces biodiversity at 

all levels
4. Interrupts  the natural functions 

of an ecosystem

Pictured: Garlic Mustard Infestation



Why are invasives bad?
A broken web…

Invasive plants = insect food = bird food 

Species January February March April May June July August September October November December
Autumn Olive Flowers Fruit Fruit

Gray Dogwood Flowers Flowers Fruit
Arrowwood Flowers Fruit
Red Chokeberry Flowers Fruit Fruit
American Hazelnut Flowers Fruit
Blackhaw Viburnum Flowers Fruit Fruit
Bayberry Flowers Fruit Fruit Fruit
Virginia Rose Fruit Fruit Fruit Flowers Flowers Fruit Fruit Fruit
Winterberry Fruit Fruit Fruit Flowers Fruit Fruit Fruit
Wild Black Cherry Flowers Fruit
Flowering Dogwood Flowers Flowers Fruit Fruit
Foxglove Beardtongue Seeds Seeds Seeds Flowers Seeds Seeds Seeds
Black-eyed Susan Seeds Seeds Seeds Flowers Flowers Flowers Flowers Seeds Seeds Seeds
Goldenrods Seeds Seeds Seeds Flowers Flowers Seeds Seeds
Asters Seeds Seeds Seeds Flowers Flowers Seeds Seeds
Common Milkweed Flowers Flowers Seeds Seeds Seeds Seeds



The timing isn’t a coincidence…

● Invasive Plant History
○ Prior to 1950’s: Few species, Japanese Honeysuckle only notable invader. Others 

included Tree-of-Heaven and Multiflora Rose
○ Beginning in 1980’s: Growing populations, expansive Japanese Stiltgrass and 

Japanese Barberry infestations
○ Currently: Many widespread species and growing list of emerging species



Attributes of Invasive Plants

● DEER DON’T EAT THEM
● Tolerant of wider variety of soil types
● Tolerant of wider variety of light levels
● Mature quickly and produce lots of seeds

Siebold’s Viburnum Garlic Mustard Japanese Barberry



2024 Target Species

133 TARGET SPECIES
Target and Watch Species
■ Stage 0 = 131
■ Stage 1 = 34
■ Stage 2 = 26
■ Stage 3 = 14

• 97 Widespread Species• 74 Watch Species

84 plants + 49 “animals”=



Work smarter now
or whine harder later!



Proposed Legislation
● Senate, No. 2186 – Greenstein and Smith

○ Prohibits sale of 30 invasive plants and re-establishes NJ Invasive 
Species Council

○ Examples: Callery Bear, Japanese Barberry, Winged Burning Bush, 
Mimosa, Chinese Silvergrass, English Ivy, Siebold’s Viburnum, European 
Buckthorn, Japanese Aralia, Mimosa, Butterfly Bush, Japanese & 
Chinese Wisteria, Weeping Love Grass, Eurasian Water-milfoil

● Support from NJ Forest Task Force, NJ Nursery and Landscape Association, 
NJ Farm Bureau, NJ State Board of Agriculture

● Passed unanimously in the state Senate and Assembly in December 2023
○ Veto by Governor
○ Reintroduced unchanged as S1029 (required in new session)
○ Awaiting NJDEP amendment requests





STEWARDSHIP



The Stewardship Effort Hierarchy

Invasive Species Strategy
○ Emerging Invasive Species Control / Eradication

■ Stage 0, then Stage 1, etc.

○ Invasives on High Conservation Value Areas
■ Rare species habitat, old forests, etc.

3. 
Restore

2.
Invasives

1.
DEER, DEER, 

DEER



Current Strategies to Control Deer 
by Individual Landowners

● Recreational Hunting
Generally allowed by private residents concerned with deer overpopulation
○ Pros: May reduce the most severe impacts of deer overabundance
○ Cons: May not stimulate increased  focus on does, which is required to significantly reduce 

populations

● Agricultural Depredation Permits
Generally conducted by farmers with high value row crops
○ Pros: Increased  deer herd reduction by removing constraints
○ Cons: Limited to agricultural areas

● Deer Management Programs (Controlled Hunting)
Generally conducted by land trusts and may involve deer drives and baiting
○ Pros: May provide incentives to focus on does in return for hunting access 
○ Cons: Less effective on small parcels when neighboring parcels are not participating

To achieve population reduction at scale, hunting efforts need 
to be coordinated to avoid “pushing” deer into safety zones.



FoHVOS Deer Management Program Harvests
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NJDEP regulates the use of herbicide in NJ

Who can apply?

Certified “applicators” and “operators”

Non-certified participant under direct supervision of a “certified applicator”

Basic training, testing, fees- available on website

Label containers!

 Record of all herbicide applications

Recommended: lock on door of storage facility

Permits for wetland use (approved herbicides)

Chemical Control: LEGAL REQUIREMENTS

www.pcpnj.org



Chemical Control: Foliar Spray (FS)

Technique
•Plants < 4’ to avoid spraying over head
•Wet all leaves with herbicide
•Glyphosate: 2%-5% (Ex. Rodeo)    
•Triclopyr (amine): 2%-5% (Ex. Garlon 3)
•Use surfactant to increase sticking power
•Use dye to track treatment

Pros
•Effective control
•Cost effective

Cons
•Sensitive to weather conditions
•Potential for drift

When
Annuals: Before seed set each growing season
Deciduous: Growing season
Evergreen: Year round (reduced non-target 
spraying)

http://www.shawnature.org/images/NativeLand/Chapter3/21%20careful%20pouring.jpg


Chemical Control: Cut Stump (CS)

Technique
•Cut all stems horizontally and directly
(6” or less) above the ground, apply herbicide 
immediately on all exposed stumps
•Glyphosate: 50% (ex. Rodeo)    
•Triclopyr (ester): 25% (ex. Garlon 4 Ultra) 
•Herbicide dye for tracking treatment

Pros
•Effective control
•Targeted control

Cons
•Time consuming
•Stem removal required

When
Year round except for when sap is rising (typically 
early spring). Fall is a highly effective time.

http://www.shawnature.org/images/NativeLand/Chapter3/28%20cut%20stumps.jpg


Chemical Control: Basal Bark (BB)

Technique
•Apply continuous band of directly to the bark 
•Band should be 1 - 2 feet, depending on thickness of tree 
trunk
•Do not spray until dripping
•Triclopyr (ester): 25% (ex: Garlon 4 Ultra)

Pros
•Effective control
•Targeted control
•Cost effective

Cons
•Not as effective on larger or 
thick-barked trees

When
Year round
Avoid standing snow



Recommended Mix Percentages











Volunteer Stewardship Teams
● Friends of Great Swamp
● Watchung Reservation Invasive Plant (WRIP) Strike Force
● Ridgeview Woods
● Foote’s Pond
● And over 20 more!

“The lesson I take from more than a decade of volunteer 
and professional land stewardship is that remarkable 
progress is the predictable result of steady, low-
technology land management.”

- Jennifer Hillmer, Land Steward



Volunteer Stewardship Teams
Secrets to Success

● > Good communication with landowner
 > Core of 1-3 group leaders and a pool of at least 10-15 available volunteers
• > Predictable workdays (e.g., every other Saturday from 9am-Noon) allowing a 

larger volunteer pool to plug into efforts as their time allows.
• > Create and follow a concise long-term plan with annual work plans that identify 

digestible tasks that can be ‘checked off’
• > Include the fun stuff too! Invasive control alone is much less rewarding without 

some planting of native trees, shrubs, and wildflowers. 
• > Lean on each other’s expertise! 



Q & A
Michael Van Clef, Ph.D.

Clockwise from top left: mountain laurel, witch-
hazel, maple-leaved viburnum

Clockwise from top left: blackburnian 
warbler, black-throated blue warbler, 

chestnut-sided warbler, ovenbird

Plants and Birds of Healthy Forests

● mvanclef@fohvos.org 
● 908.528.6674
● FoHVOS.org/invasive-species-strike-team/



Laura Bagwell, Chair

Case Study: 
Eatontown
Eatontown Environmental Commission



Land Management Triage
in the Borough of Eatontown

Sustainable Jersey’s Sustainability Summit 
Bell Works, Holmdel, NJ

May 3, 2024
By Laura Bagwell, Chair

Eatontown Green Team & Environmental Commission



Why work on Native 
& Invasive plants? 

• Appreciate the land
• Responsible stewards

• Not just in my backyard
• Ecological survival / health



Monmouth Invasive 
Species Strike 

Team 
• Master Gardeners!
• Created Monmouth Invasive Species 

Strike Team (MISST) 2021
• Ann got some articles about invasives in 

the local paper
• Hosted Invasive ID trainings by Mike Van 

Clef in Eatontown, Ocean, Colts Neck
• Goal to set up / encourage local teams 



Eatontown’s Invasive 
Plant ID Training 

5/22/21

• Mike Van Clef lead the 
training

• Arboretum
• 3 hours
• Free
• All welcome / invited



Mike Van Clef’s 
Report

• Provided structure & strategy
• Very High Priority

• Asiatic bittersweet
• English Ivy
• Porcelainberry

• High Priority
• Garlic mustard
• Wineberry



Starting an Eatontown 
Strike Team: Finding allies 

May - August 2021

• Need for a team has been established 
—————->

• Collaboration / Buy-In
• Shade Tree Commission
• Beautify Eatontown
• Department of Public Works
• Environmental Commission
• Green Team 



Finding a Partner

• June 2021 meeting with Chair to discuss strike 
team

• Goals:

• Arboretum focus for now

• Start slow / small work area

• Volunteers - local residents who are trained/ 
gardeners

• 5-10 volunteers 

• Hand tools only / no chemicals

• Native woodland planting w/ fence

• Native perennial garden w/o fence

Shade Tree Commission



Our First Invasives 
“Work Party”







Invasive mitigation methods 

• Garlic mustard 
• April - June

• hand pulling entire plant before they go to 
seed, then bagging them and disposing of 
the bags

• Vines  (asiatic bittersweet / porcelainberry / 
English ivy)
• All year 

• window cutting/ cutting at ground level then 
cutting again at eye level, if possible

• Wineberry 
• All year

• snipping at ground level / digging it out

So far…we are still learning



Guidance
• Leave trimmings as much as possible
• Low / No Cost 
• Signs help
• Consistent work party dates
• 1.5 - 2 hours
• Have a  partner / gym buddy system



County Invasive Plant 
Strike Team

• The County started a strike team 
volunteer trainings in 2023

• Twice weekly work parties
• Work with ecologists and other 

seasoned park staff 
• Highly recommend

Monmouth County 



Plant & Promote Natives!
• Pollinator garden / August 2020
• Pollinator plant swap / May 2021
• Native plant ordinance / Planning & Zoning / March 

2022
• Sustainable Land Use Pledge / April 2022
• Green Grounds & Maintenance Policy / May 2022
• Abuzz for Wildlife in Eatontown - NWF Certified 

Wildlife Habitat / August 2022 
• Mayor’s Monarch Pledge - to plant essential monarch 

habitat / March 2023 - present
• Native planting with preschool children /  May 2023
• Abuzz Open House - Native plant lecture / March 

2024



More land  
stewardship

• Reduce pesticide use / IPM
• DPW green infrastructure strike 

team
• No Mow / No Blow  areas
• Consider a Conservancy
• Lighting ordinance 
• Advocacy 



Laura Bagwell
Eatontown Green Team & Environmental 
Commission

L.Bagwell3@verizon.net
(732) 533-3951

Thank You!

mailto:L.Bagwell3@verizon.net


Dr. Clay Emerson, Senior Technical Director

Stormwater 
basin 
Retro-fit
Princeton Hydro



STORMWATER BASIN RETROFIT

Clay Emerson PhD PE CFM
May 3, 2024



OVERVIEW
• Why retrofit stormwater 

basins?
• What is a basin retrofit?
• What makes a good 

candidate for a retrofit?
• Key considerations and 

resources.



STORMWATER MANAGEMENT IS CHANGING

•Shift in Land Use in New Jersey
•Updates to NJDEP’s Stormwater Rule (2020 & 2023)
•MS4 Permit Updates for Municipal Requirements
•Outdated Infrastructure is Easy to Find
•Need to get more function from less space!



What’s not to like?



Why do people rob banks?

Why retrofit stormwater 
basins?

Because that’s where 
the money goes.

Because that’s where 
all the runoff flows!

WHY RETROFIT/NATURALIZE BASINS?



• Water quality
• Flood reduction and other 

hydrologic benefits
• Reduced O&M costs
• Aesthetics
• Ecological uplift
• Demonstration/Education

WHY RETROFIT/NATURALIZE BASINS?



WHY RETROFIT/NATURALIZE BASINS?

Stormwater basins…can and do provide beneficial habitat 
for aquatic organisms particularly in fragmented 
environments where water is scarce and habitat is limited.

Adults

Larval



WHAT IS A STORMWATER BASIN RETROFIT?

• Modifications to an existing 
basin to provide enhanced 
water quality and/or 
hydrologic function.

• For the purpose of this 
discussion, basin 
“naturalization” is 
considered a retrofit.





Over time, trees will often win the battle for sunlight.

12-year Retrospective Survey of 111 Basins:



Cattail and phragmites will battle in wet areas. 



Some native plants can hold their own.



The retrofit approach must fit the opportunity!

• May simply entail minor changes to 
maintenance practices.

• Could involve significant earth 
disturbance and major 
construction.



What makes a good candidate?



What makes a good candidate?



Don’t rule out wet ponds.



• Must respect or improve on the 
original design function and 
hydraulics.

• Need to have coordinated 
stakeholders, a plan and ideally 
a local champion.

BASIN RETROFITS/NATURALIZATION



• Mow around all critical infrastructure, 
especially the outlet control structure.

• You cannot maintain what you 
cannot see.



Mowed edges show 
intent and improve 
overall aesthetics.



The new retrofit 
guide covers a 
wide variety of 
retrofits, including 
basin retrofits.



Guidance document 
providing best practices for 

retrofitting stormwater
infrastructure to improve 

functionality. 
Includes natural features 

such as green infrastructure.

Fill current gaps in retrofit 
guidance related to 

stormwater management in 
New Jersey

Audience Targets: 

● Local & County Gov’t
● NGOs
● Developers and 

Property Owners

● Useful for MS4 permit 
compliance 

● Help with project 
identification and 
design

● Foster public-private 
partnerships

WHAT?

WHO?

WHY?

HOW?



The guide contains 
examples including 
the NJWSA Franklin 
Township basin retrofit 
project.





CLAY EMERSON PHD PE CFM
Senior Technical Director
cemerson@princetonhydro.com 







Questions ?

Michael Van Clef, 
New Jersey Invasive Species 
Strike Team
Mike.vanclef@gmail.com

Clay Emerson,
Senior Technical Director,
Princeton Hydro
cemerson@princetonhydro.com

Laura Bagwell, 
Chair, Eatontown
Environmental Commission
l.bagwell3@Verizon.net

mailto:Mike.vanclef@gmail.com
mailto:cemerson@princetonhydro.com
mailto:l.bagwell3@Verizon.net


Land 
Management 
Triage
Additional Resources

New Jersey Invasive 
Species Strike Team

2023 Do Not Plant List –
New Jersey Invasive 
Species Strike Team

Laura Bagwell & Eatontown 
– 2022 Sustainability Hero –

Eatontown Ordinance 05-
2022, Native Plants and Trees

Lower Raritan Watershed 
Partnership Newsletter - Field Trip 
to Franklin Township Stormwater 

Basins

New Jersey Stormwater 
Retrofit Best Management 

Practices Guide





Thank You

Session slides will be available on sustainablejersey.com by 5/10.
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