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THE NUMBER ONE

Utah became the nation’s fastest-growing state over the last year

1.78% B i
1.71%
1.83%
l 1.92% 2.03%

1.66%

1.58%

Fastest growing state from
2010-2020: >18%

1.82%

Source: U.S. Census

Woma | News | Bast Stater

2020 Census Shows Fastest-Growing States

The South and West regions had the largest growth rates since 2010, according 1o the US. Census Bureau.

By Elligh Daris | April 28, 2027, a1 0D am
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Americans Are Moving West,
South

More than 331 million people now live in the LS., and
mary Americans have flocked West and South since
2010, according to the first set of 2020 census
population data released Monday by the ULS. Census
Bureau

The country’s growth rate since the 2010 census was 7.4% — much lower than the 2000-2010 rate
of 9.7% and the “second-slowest in ULS. history” according to acting Census Bureau Director Ron
Jarrnin,
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Harmful Algal Bloom Management

ATARNINGY

Harmful Algae Present

+ Do not swim or water ski n this area.

Intervention/

Prevention Mitigation

e Health advisories
e Education

e Root causes Treatment
e Numeric Nutrient
Criteria

e NPS Program

e Algaecides
e Harvesting

Monitoring

Q Division of Water Quality
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Harmful Algal Bloom Management

Harmful Algae Present

+ Do not swim or water ski n this area.
v g ey ncn o sl .

Avoid areas of algae scum when boating. o
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Intervention/

Prevention Mitigation

e Health advisories
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e Root causes Treatment
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Program Activities
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HAB Monitoring Toolbox

Utah Lake 2 miles West of Vineyard, UT BGA-Phycocyanin RFU

* Monitoring Crew

e State Lab Toxin Testing
* Phycology Testing

* WQ Buoys

* Satellite Imagery

* Partner/Public reports
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Rapid proliferation of blooms

July 28, 2018 July 31, 2018 August 5, 2018
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Scofield Reservoir

« Fish Kkill
« Bat and bird mortalities
« Threatened Price City drinking water intake
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North Fork Virgin River- ZNP
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Benthic cyanobacteria ecology

Growth & Movement
of Benthic Cyanobacterial Mats
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Sampling Method: SPATT Bags
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Updated ITRC Website

INTERSTATE

Framework of HCB Guidance Documents

COUNCIL «x

* ADOTONHOAL *

* AOLVINOIY

Q Division of Water Quality
A



Utah Poison Control Center HAB Reports

Cases reported

2016: 676 cases (32% adverse effects
2017: 173 cases (30% adverse effects
2018: 224 cases (30% adverse effects
2019: 285 cases (23% adverse effects
2020: 391 cases (26% adverse effects

)
)
)
)
)
2021: 367 cases (56% adverse effects)

Symptoms reported

Gastrointestinal: diarrhea, nausea, vomiting, and
abdominal pain

Skin: irritation POISON £
Neuro: headache, dizziness e

1- 800-222-1222

é

UTAH DWQ HARMFUL ALGAL BLOOM PROGRAM 20(7-19

)| A o 40 HAB Related Illness

35 HAB Advisory

. 65 Monitored Waterbodies
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Harmful Algal Bloom Management

Harmful Algae Present

+ Do not swim or water ski n this area.
v g ey ncn o sl .

Avoid areas of algae scum when boating. o
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Intervention/

Prevention Mitigation

e Health advisories
e Education

e Root causes Treatment
e Numeric Nutrient
Criteria

e NPS Program

e Algaecides
e Harvesting

Monitoring
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Utah’s Nutrient Strategy
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Utah Lake NNC
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Seeking nutrient sources
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Reducing Nutrient Sources
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Harmful Algal Bloom Management

Harmful Algae Present

+ Do not swim or water ski n this area.
v g ey ncn o sl .

Avoid areas of algae scum when boating. o
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Intervention/

Prevention Mitigation

e Root causes Treatment
e Numeric Nutrient
Criteria

e NPS Program

e Health advisories

e Education e Algaecides

e Harvesting

Monitoring
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Lindon Marina, Utah Lake
July 14, 2016
(Photo: Rich Egan, Salt Lake Tribune)
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Utah Lake Algal Treatment Demos
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Management Criteria Tool

This tool helps you evaluate in-lake management strategies that prevent future HCBs or intervene in active blooms. Select

criteria appropriate for your water body to see strategies that may be useful for you. Clicking on individual strategy names will

take you to the appropriate fact sheet to learn more. By default, the Non-HCB limiters are all selected. If these conditions are
applicable to your water body, please unselectthe limiter.

Select the criteria that describes your needs, situation and/or water body:

Strategy Type Waterbody Type
Intervention Pond
Prevention Lake or Reservoir

Management Strategy

Acidification

Artificial circulation and

mechanical mixers

Barley and rice straw

Clay and surfactant flocculation

River

Drinking Water

Source

Type of HCB
Planktonic

Benthic

Documented Effectiveness

Planktonic - Limited; Benthic - Limited

Planktonic - Substantial; Benthic - Mot

Applicable

Planktonic - Substantial; Benthic - Limited

Planktonic - Substantial; Benthic - Limited

Depth

Shallow

Deep

Shallow or

Deep

Shallow or

Deep

* INTERSTATE «
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-
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Surface
Trophic State
Area
Small Any tropic status
Small or Any tropic status
Large
Small or Any tropic status
Large
Small or Any tropic status
Large

Turbidity

Generally

Clear

Clear to

Turbid

Clear to

Turbid

Clear o

Turbid ater Quality



Copper Algaecides

Planktonic: Benthic:
In-water Intervention and Prevention Strategy In-water Intervention and Prevention Strategy
Substantial Supporting Field Data Substantial Supporting Field Data

Copper algaecides have been used to treat problematic algae and cyanobacteria for more than a century due to their
effectiveness (Moore and Kellerman 1905 [°7ls). As such, copper algaecides have been extensively evaluated, and numerous
peer-reviewed publications have increased our understanding of copper algaecide efficacy, copper fate, and potential off-

57, 1winski et al. 2017 ®'%e Kinley et al. 2017 5%, Murray-Gulde et al. 2002 5'%le). Cyanobacterial responses to copper
algaecides are concentration dependent. At effective concentrations of copper algaecides, respiration and photosynthesis

concentrations, copper algaecides impact cell integrity, causing cell lysis and decreased viability (Gibson 1972 57l lwinski et
al. 2016 '3ls),

There are a variety of forms of copper algaecides, and cyanobacterial responses to these algaecides range as a function of

(Calomeni et al. 2018 *¥l>, Kinley et al. 2017 '“ls), exposure durations (Calomeni et al. 2018 5¥s), site characteristics

(water hardness, alkalinity, conductivity, pH), and the copper-based algaecide applied (Fitzgerald and Faust 1963 Sele Murray-
Gulde et al. 2002 [ 81[:}. Copper algaecides include copper sulfate, acidified copper products, and chelated copper algaecides
(copper ethanclamine, copper citrate, and copper gluconate). Copper algaecides have different trade names and are registered
with the U.S. Environmental Protection Agency (USEPA) for treatment of excessive algae and cyanobacteria. The product’s
label specifies how the compounds may be applied in lakes, reservoirs, ponds, irrigation canals, and other water bodies. To be

effective, a treatment manager should closely follow the label instructions provided. The algaecide must be applied so that the
active ingredient contacts the problematic alga or cyanobacterium. When selecting a copper product to use for the treatment ater Quality

- - - 4— — - —x 11



Challenges: Changing temperatures

'Days Above Normal
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Using imagery to quantify change
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Challenges: high elevation/remote lakes
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Challenges:
Drought

Map released: Thurs. June 3, 2021
Data valid: June 1, 2021 at 8 a.m. EDT

Intensity

None

DO (Abnormally Dry)

D1 (Moderate Drought)

D2 (Severe Drought)
- D3 (Extreme Drought)
- D4 (Exceptional Drought)

No Data

Articles Blogs

July 29, 2017 July 24,2021
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Challenges: Benthic HABs and increasing recreating public

Q Division of Water Quality
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Takeaways

Social:

 What is success?

« How to effectively communicate realities?
« How to balance safety vs fear?

Scientific:

Rhetorical:
« How to define and achieve resiliency?

Q Division of Water Quality
P\



Funding Available to Prevent
and Mitigate HABs

Larry Torok
Research Scientist,
Division of Watershed
Protection and Restoration
NJDEP







s - i | HAB EVENTS IN NJ

For 2020:

Events are increasing, with
a 26% rise in confirmed HAB
warnings between 2019

and 2020

Events are becoming mor
chronic, with 54% of the
waterbodies confirmead’with
HABs in 2020 having 0
previous history of'HABS
since 2017.
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FUNDING A *-TIONS

2019:

X Approximately $2.5 million in grants were dedicc
HAB related projects and research. =

X An additional $1 million in Wd’rershed Gront Ing
was made available for planning and prO] s at
reduce the nonpoint source pollution, In

o

nutrients, that contribute to harmful algdtt
surface waters of the State.

X New Jersey made available $10 miflion in principal
forgiveness grants through the Clean Water State
Revolving Fund for sewer and stormwater upgrades to
reduce the flow of nutrients to affected waterbodies.

oms N
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2022 Funding for Lake Stormwater Management =~
Funding Source: American Rescue Plan Act (ARPA)
Coronavirus State Fiscal Recovery Funds (CSFRF)

Total $10 Million



$10 Millior
Stormwater Management Grants to
Greenwood Lake Commission, Lake
Hopatcong Commission and Other
Qualifying Lake Management Entities”.

Senate S3618







2) Proposals which will develop and
stormwater/ non-point source pollution plans which
identify and map stormwater infrastructure and non-point
run-off areas of concern.
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negatively affecting
lake water quality for
within public sewer
lines in areas
currently consistent

with a state approved
Water Quality
Management Plan.
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1)
2)
3)
4)

5)

SreenwooC
The Lake Hopatcong Commission.
A local government unit.

An enfity established as a joint meeting pursuant to law or an entity
established pursuant to ordinance by the municipalities surrounding a
publicly accessible lake for the management of the lake

A nonprofit organization recognized by the Internal Revenue Service
under Section 501(c)(3) of the Internal Revenue Code and whose missiop
Is The management of a publicly accessible lake.




no set money figL
category.

Funding will be allocated unfil the $10 Million is
encumbered.

Funding must be encumbered by December 31,
2024 and expended by December 31, 2026.



We presently anticipate releasing the RFP in the ne
week or so.



Watershed Protection and
Restoration Plan

NATHANIEL SAJDAK
Watershed Director,
Sussex County Municipal Utilities
Authority (SCMUA) - Wallkill

River Watershed Management
Group (WRWMG)
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EiOI] and Restoration
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New Jersey's
Watersheds,
Watershed Management Areas
and Water Regions

Viatershed Management Areas

01 Upper Delaware

02 Wallkill

03 Pomptan, Wanaque, Ramapo

04 Lower Passaic and Saddle

105 Hackensack and Pascack

06 Upper Passaic, Whippany and Rockaway
07 Arthur Kill

08 North and South Branch Raritan

09 Lower Raritan, South River and Lawrence
10 Milistone

11 Central Delaware

12 Monmouth

13 Bamegat Bay.

Mulica
16 Great Egg Harbor

16 Cape May

17 Maurice, Salem and Cohansey

18 Lower Delaware

19 Rancocas.

20 Assiscunk, Crosswicks and Doctors




Wallkilf River

Atlantic
Coastal
Raglion

Wallkill River
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RIPARIAN ECOSYSTEM
ENHANCEMENT PROGRAM
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STORMWATER / GREEN
INFRASTRUCTURE OUTREACH#
& ASSISTANCE PROGRAM &




WRWMG's Current Project Area Boundaries
Upper Paulins Kill and
Papakating Creek / Clove Brook Watersheds

kPG prokel s ety e

Wallkill[v
Watershed

Map Created by WRWMG
For Planning and Discuesion Purposes
July 2014
Data Sources: SCOGIS

Legend

[ municipatity

: Upper_Paulins_Kill_Project_Area_Boundary

[ clove_Brook_and_Papapakating_Creek_Project_Area_Boundary
Delaware River Watershed (WMAO1)

Wallkill River Watershed (WMAD2)

TheNature 4
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Protecting nature, Preserving lite”

nature. o g
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WALLKILL RIVER WATERSHED
MANAGEMENT GROUP

Papakating Creek Watershed Restoration Plan

NJDEP Project RP0S-088

December 2008
Prepared By:

Ernest Hofer, PE Nathaniel Sajdak
Watershed Specialist Watershed Coordinator

WALLKILL RIVER WATERSHED MANAGEMENT GROUP
Sussex County ipal Utilities Authority
34 South Route 94
Lafavette, New Jersey 07848
'3-579.

WALLKILL RIVER WATERSHED
MANAGEMENT GROUP
Clove Acres Lake / Clove Brook
Watershed Restoration Plan

EP Project RP05-090

November 2008
Prepared By:

Ernest Hofer, PE Nathaniel Sajdak
Watershed Specialist Watershed Coordinator

WALLKTLL RIVER WATERSHED MANAGEMENT GROTP
Sussex County Municipal Utilities Authority
34 South Route 94
Lafayette,
o C
www.wallkillriver.org




Prepared By:
Ernest Hofer, PE Nathaniel Sajdak Eric VanBenschoten
Watershed Specialist Watershed Director Agricultural Outreach Specialist

WALLKILL RIVER WATERSHED MANAGEMENT GROUP - SUSSEX COUNTY MUNICIPAL UTILITIES AUTHORITY
34 South Route 94 Lafay view Jersey DTHAR
www. wil Ikillriver.org




.‘ Watershed Restoration
and Protection Plan?




What is Meant by a

Watershed Based Plan?

As Defined by EPA / NJDEP Requires
Nine Minimum Elements




Nine Minimum Elements of a
Watershed Plan

Identify causes and sources of pollution

Estimate pollutant loading to the watershed
and expected load reductions

Describe management measures that will
achieve load reductions and targeted critical
areas

Determine necessary technical and financial
resources, and partners to help implement the
plan



Nine Minimum Elements of a
Watershed Plan

Education and Outreach
Develop a project schedule
Set measureable goals and milestones

Identify and establish indicators / parameters
to measure progress and success

Develop a post-monitoring plan
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THE STORY OF THE WATERSHE
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UPPER PAULINS KILL WATERSHED
(Headwaters to Balesville)
WRWMG's Current Project Area Boundary
and Watershed Restoration / Implementation
Sites of Interest

'

d / Urban Areas




What does the
water quality
data tell us?
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WUV L/LA/AM /PEN N
FOUNDATTI ON

Delaware River Watershed Initiative
April 2013

“Unprecedented collaboration of leading conservation
organizations who will align their work to protect lands,
restore streams, test innovative approaches in ecologically
significant places, and monitor results over time.”



New Jersey Highlands Cluster
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Hunterdon Land Trust FOUNDATION

Protecting the places you love THE LAND CONSERVANCY
OF NEW JERSEY

TROUT

UNLIMITED

NEW JERSEY
HIGHLANDS
COALITION
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WATERSHED

TheNature @
Conservancy P
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United States Department of Agriculture
Natural Resources Conservation Service
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McKeown School Rain Garden
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McKeown S Porous Asp
Parking Lot




Potential Stormwater Improvement and Riparian Restoration
Locations within the Town of Mewton - Conceptual Opportunites for an
Upper Paulins Kill Watershed Community Restoration Initiative -
Phase 1 - Conceptual
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y Park Rain Garden
June 2018
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Greater Culver Lake
Watershed Conservation
Foundation

4 CULVER
LAKE
WATERSHED

CULVER
LAKE
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Rain Garden Design Seminar and
Planning & Technical Training Sessions

Fresented by the
Rutgers Cooperofive Extension Worter Resources Pr Dgranm and the Walkily River Wotershed .'n-T!Jnur-r.-rm.-rl; Group

SPEAKERS:
]{l IMGERS  Chris Obropta Mathaniel Sajdak
Water Resources Specialise, Wwatershed Dirgctor,
4 Rutgers Cooperative Extension Wallkili Rfver Moncgemant Group
%‘ Hollie Dimuro e Spansor
Water Resources Program Associote, Wﬂ.]t‘"h:n,
Rutgars Cooperotive Extension e

Education Session
Thursday, August 15th from 4-Bpm
The Session is MANDATORY If you will be participating in @ Planning & Technical Session

The program will explain how Rain Gardens help to protect our lakes and waterways,
and what type of engineering goes inta their design. Join us at the Mormanoch Clubhouse

(East Shore Culver Road) to see how you can help our watershed by installing a rain
garden on your property.

“One-on-One”

Planning & Technical Training Session
Wednesday, August 21st or Thursday, August 22nd from 4-6pm
Bring your ideas, sketches, ond dimensions. The Rutgers specialisets
will work with you to design o rein garden specifically for your property.

Sponsored by:

The Greater Culver Loke Watershed Conservation Foundation : 1

and SCMUA-Wallkill River Watershed Management Group  Wiallkill| I o
Grant Funding Provided by: T G

The William Penn Foundation as part of the Deloware River Wotershed Inftiative. « .




Join us on Zoom
Every Friday 4:00-5:00
April 16 to April 30

Meeting ID: 980 0216 0032
Password: 016020

Wﬁﬁ * il € f’ANJEC

Gre: ake ) UN O N
\Xﬁ ll\l“ LS AmenCorps
aron

Topics Include:

4/16: Microplastic Pollution
4/23: Stormwater Management: Rain Gardens
4/30: Septic System Maintenance Training
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NJDEP 2019 Water Quality
Restoration Grants
for Nonpoint Source Pollution

Upper Paulins Kill Headwaters

Lakes Initiative

Swartswood Lakes Nonpoint Source
Watershed Management Plan




. * Effective Integration of Science and Planning

Open lines of communication promotes strong
teamwork

Leverage resources & funding
Landowner engagement & partnerships
Empower the local community

Harness “Projects of Opportunity”

Build upon lessons learned and project
success stories




Nathaniel Sajdak
Watershed Director

Eric VanBenschoten
Watershed Ag Specialist

Kristine Rogers
Watershed Education Specialist

WallkillFive:
Watershed

MANAGEMENT GROUP

Ian Keebler
AmeriCorps Watershed Ambassador




Total Maximum Daily Loads (TMDLs)
in NJ Lakes

KIM CENNO

Bureau Chief,
Bureau of Environmental
Analysis, Restoration, and
Standards
NJDEP







Clean Water Act Goals

Water quality across our nation still
does not fully support “fishable and
swimmable goals”

PROBLEM:

* EPA has identified NPS as our
nations largest water quality
problem with approximately 40% of
surveyed rivers, lakes and estuaries
not clean enough for fishing and
swimming due to nonpoint source
contribution from sediment and
nutrients

* Exceedance of Total Phosphorus
criteria causes accelerated
eutrophication

e Proliferation of freshwater HABs
occurrence due to excess of
nutrients

* Average TMDL in NJ requires a 60%
reduction in NPS to attain target




What are TMDLs?

Total Maximum Daily Loads (TMDLs) provide the regulatory
framework to specify the reductions needed to attain SWQS, taking
into consideration:

m Point sources of pollutants (WLA — Waste Load Allocation) -
NJPDES permittees

= Nonpoint sources of pollutants (LA — Load Allocation)
m Margin of Safety (MOS)
m Reserve Capacity (RC)

-~ Agriculture Cropland Na:tural SO:JFCE.S*' ¢

j o T_. ¢ it
: B 20
Ll Animal waste :
Urban e -
wastes s | ___ [IndusllygeSes=—oc

Municipal _
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| Residential o
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Pollutant of Concern

* Phosphorus is pollutant of concern

* Nutrient responsible for
overfertilization of inland lakes
leading to eutrophication

* Mechanism to cause use
impairment is excessive primary
productivity

* Symptoms of eutrophication

e oxygen super-saturation during
day

* oxygen depletion during night
* high sedimentation rate
* loss of biodiversity




Freshwater Lake Criteria

e TP <0.05 mg/lin any lake, pond or
reservoir

* except where site-specific criteria are
developed to protect uses
* Nutrient policy #2

» “Except as due to natural conditions,
nutrients shall not be allowed in
concentrations that cause:

e objectionable algal densities,
* nuisance aquatic vegetation, or

 otherwise render the waters
unsuitable for the designated
uses”




What Data Do We Collect?

* Types of Data:
* Physical
* Chemical
* Biological
* Visual

. Types of Networks
* Chemical (Freshwater and Saline)
 Bacterial
e Macroinvertebrates
* Fish Communities
* Fish Tissue
* Shellfish Sanitation Program
e Beach Closings
 Discrete and Continuous
 Special Studies
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Land Use 2012

TYPE12

I AGRICULTURE
BARREN LAND

I FoREsT
B uRrBAN

2018/2020 Water Quality
Integrated Report

958 AUs

>3.8 million data samples
>10,000 monitoring stations
4,086 designated uses

>90 parameters

303(d) List of Impaired Waters



2018/2020 Water Quality Integrated Report Results
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Aquatic Life Aquatic Life Water Recreation Recreation Fish Shellfish
General Trout Supply Primary Secondary Consumption

u Non Support m Insufficient Data Full Support
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				Aquatic Life General		Aquatic Life Trout		Recreation		Drinking Water Supply		Shellfish Consumption		Agricultural Water Supply		Industrial Water Supply		Fish Consumption

		Attained		232		42		185		381		110		474		399		0

		Not Attained		614		126		399		185		61		27		29		343

		Not Assessed		124		28		386		220		0		303		234		627

		Total Assessed		846		168		584		566		171		501		428		343

		Total Applicable		970		196		970		786		171		804		662		970
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2018/2020 Top Ten Listed Pollutants
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Federal Requirement

TMDLs are required, under Section 303(d) of the federal
Clean Water Act, to be developed for waterbodies that
cannot meet surface water quality standards after the

implementation of technology-based effluent limitations
(secondary treatment).

TMDL Development Process

When Water Is
Impaired a
TMDL May Be
Developed

(i

Viater Quality -‘5'-555'55 F’cal
Impairment Source
List Causing Pr I:H Em

Construct
Model to
E‘:-hc:-w 'l.l"'-"h t

s Happening

Datermine
Appropriate
Source
Reduction

Frasa Hhe
Reductions
Input & Fubh h
the TRDL Implemeantation
Feport




How to Calculate TMDLs

Simple Complex
Models Models

TMDL = WLA + LA + MOS

Simple mass-balance models, Spreadsheet
calculations

Dynamic Water Quality Models



Required Components of a.:
TMDL |

Source assessment

* characterization and quantification
as necessary

* point, nonpoint and background

Water quality analysis

* link pollutant sources and water
quality

e seasonal variation / critical
conditions

TMDL calculations
* loading capacity
* margin of safety
* load and wasteload allocations

Follow-up monitoring
Implementation

Public participation




Addressing HABs through TMDLs

NJDEP has completed over 600 TMDLs |
“Average” TMDL requires 60% NPS Reduction .

In NJ, TMDLs are adopted as an amendment to 1 or
more of 12 areawide Water Quality Management
Plans under NJAC 7:15

TMDL Implementation Plan required component of
TMDL document

“The Department shall not issue a permit or
approval that conflicts with an adopted areawide
plan”

Implementation of Control Actions:
* Issue water quality-based permits

* Perform NPS through trackdown studies
and fund 319(h) NPS grant projects

* Additional measures in MS4 permits



2004 Lake TMDLs

2002 303(d) List identified Greenwood Lake, Lake
Hopatcong and Musconetcong, and Swartswood Lake as
impaired for eutrophication based on EPA Lake Reports

Over 30 Lake TMDLs were prepared and subsequently
approved by EPA in 2004 using simple model Rechow
model to assess loading from land uses
Target Condition
* To avoid exceeding 0.05 mg/l phosphorus criterion,
steady-state [TP] must be reduced to 0.03 mg/I
TMDLs required a 40-60% NPS load reduction

TMDL Implementation Plan:

* Develop Lake Characterization & Restoration Plan to
ID in-lake measures needed to reduce total
phosphorus

* Implement 319(h) grant funded restoration projects
* Phosphorus reduction ordinance




Lake Musconetcong
current phosphorus load distribution

medium/ high density
reS|de(,)nhaI low density / rural
2% residential
1%
commercial

4%

industrial
1%

tributary load Mixed urban / other
57% urban
4%

T agricultural

0%

forest, wetland, water
3%

air deposition
internal load (I;/O barre? land
7% 1%




Table 1

TMDL/WLAsS/LAs Approved for Greenwood Lake*

LLoad Type TP (kg /¥yr) % of LLC %% reduction
TMDL (L.oad Capacity) n/a 3,895 100.00% n/a
Point Source other than Storm water WILLA 70 1.8%%6 0%
Loading from Septic Tank Systems LA 410 10.0% 43%
Internal Loading LA 983 25% 43%
ILLand Use Surface Runoff
Low Intensity Residential WA 235 6.0% 43%
High Intensity Restidential WILA 166 4.3% 43%
Commercial/Industrial/ Transportation WLA 174 4.5% 43%
Pasture/Hay LA 32 0.8% 43%
Row Crops LA 15 0.4% 43%
Urban/Recreational Grasses LA 15 0.4%% 43%%
Deciduous Forests LA 180 5% 0%
Evergreen Forests LA 48 1.2%%6 0%
Mixed Forests LA 202 5% 0%
Woody Wetlands LA 13 0.3%% 0%
Emergent Herbaceous Wetlands LA 1 0.03% 0%
Open Water LA 7 0.2% 0%
Adr Deposition LA 53 1.4%% 0%
Other Allocations
Margin of Safety n/a 1,298 33% n/a
Reserve Capacity n/a O 0% n/a

* The Greenwood Lake TMDL. includes estimates of the phosphorus loads entering the Lake
from WNew York State and the reductions necessary to achieve the applicable water quality

criterion.

14




Revise Lake TMDLs

Revise TMDLs for Lake Hopatcong,
Greenwood Lake and Swartswood
Lake using the same Model and
Analysis from original TMDLs as
approved by EPA in 2004

TMDLs updated with the latest
data and GIS land use coverages

Prepare comprehensive TMDL
Implementation Plans to address
nutrient source control in order to
help prevent HABs




Revised TMDLs:
Potential Measures for TMDL
mplementation Plan(s)

Adoption of revised Stormwater Control
Ordinance for new development and
redevelopment

Expanded Stormwater Facility Mapping,
inspection and maintenance program

Establish a schedule to retrofit basins to
address water quality based on results of the
mapping and analysis of data

lllicit connection identification and elimination

GPS coordinates for all MTDs and submit
annual maintenance agreements

Complete Stormwater Training at
Www.njstormwater.org/training.htm



Revised TMDLs:
Potential Measures for TMDL
mplementation Plan(s)

* Develop septic system licensing program that tracks
the pump out of system tanks every 3 years and all
inspections

EXplore emerging technologies to treat phosphorus
-»-_,,_ Site wastewater treatment systems and their
enance

' Eva aate merits of connecting properties with onsite
W@ tewater treatment systems to an available

| IFE | B ,. tewater treatment plant

HABITAT | i) | . De elop comprehensive Lake Restoration Plans
/' & which identify hot spots for nutrient source control

i Genemus'y;‘;,"‘g‘:gn‘:" i i re implementation of statewide fertilizer
BB Rl tS < o nance

"Ipp Impervious Cover Reduction Plans



Next Steps

TMDLs to Address Eutrophic Lakes

NJDEP Revise TMDL Stakeholder TMDLs Propose Revised Lake Adopt Revised Lake
Calculations for Lakes w/Emphasis on TMDLs for Public TMDLs to
Affected by HABs TMDL Comment Appropriate WQMP

Implementation Plan



Thank you!

Kimberly Cenno

Bureau Chief

Water Resource Management

Division of Water Monitoring and
Standards

Bureau of Environmental Analysis,
Restoration and Standards

}@< Kimberly.Cenno@dep.nj.gov

£\

www.nj.gov/dep/programname

@ 609-633-1441

Like & follow us!

0 0 @ @newjerseydep

@ @nj.dep


https://www.facebook.com/newjerseydep
https://twitter.com/NewJerseyDEP
https://www.instagram.com/nj.dep/
https://www.youtube.com/channel/UC2C01lO4mVInYzqqwevFvSw
https://www.linkedin.com/company/newjerseydep

NJ DEP’s 2022
Virtual Harmful Algal
Bloom (HAB) Summit

March 23, 2022

Quick Break!
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DR. MEIYIN WU

Director,

New Jersey Center for Water Science
and Technology

Professor,

Biology at Montclair State University

DR. Fred S. Lubnow
Director,
Aquatic Programs, Princeton Hyrdo




HAB Expert
Team Read Out

Meiyin Wu, Ph.D., Montclair State University
Fred S. Lubnow, Ph.D., Princeton Hydro, LLC
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HAB and Lakes Management Expert Team

 Established by NJDEP to enhance scientific expertise and building the State’s
capacity for HAB response.

e 10 team members and the Team was tasked with:

* Evaluating prevention and mitigation strategies

Review NJDEP water quality data to identify trends & provide recommendations

Develop NJ HABs and Lake Management Guidance Materials

Review progress / outcome of NJ HAB related projects

Provide assistance to local partners in the development of HAB Action Plans



Three Working
Groups

 Vertical Depth Series
* Modeling Relationships

e Cyanobacteria Community
Composition

Outline of
Presentation

* Water Quality Monitoring
* Prevention
* Mitigation and Management



Vertical Depth Series

HAB monitoring is often limited to surface water
sampling.

Some cyanobacteria can move through the water
column, obtaining nutrients (P) from deeper
waters; outcompete other algal groups

Vertical depth series: collect data from multiple
depths

Provide a better tracking of the trophic state of a
lake

Facilitate the early detection of conditions likely
to result in the development of a HAB.

Depth (m)

Depth (m)

Spruce Run Outlet Tower Temperature (°F) at Depth
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Modeling Relationships

=
o

* Explore questions that could be addressed using the state’s dataset

.
y = 1E-04x + 0.1655
R?=0.6243 .~

e The data demonstrated:

cyanin, ug/L

Phycocy.
o - N w E-) w (-] ~ -] Y-}

* A positive relationship between cyanobacteria biomass & nutrients

* A positive relationship between microcystins & nutrients

b -

0 20000 40000 60000 80000

* Thereis NOT a strong relationship between cyanobacterial cell

Cyanobacteria, cells/mL

count & microcystins

* The data suggests:
* HAB biomass and toxicity should be monitored concurrently
* HAB monitoring should change from “reactive” to “proactive”

* Nutrient reduction needs to be a priority for long-term HAB mitigation



Total Cyano Density (cells per mL)

Cyanobacteria Community Composition ™

« Dominant cyanobacteria taxa varied among lakes. "

o HAB can continue into winter months. j::

o In alake, dominant cyanobacteria taxa varied 1000 | I | | I i I
between seasons. e o [ B M 5 o o e T (7 o

« Some cyanobacteria exhibit greater toxin s ]
producing potential than the others. .

« Recommendations: HAB monitoring should i

a
]

record complete phytoplankton community data. .

c
a
(U]

30%

o Extend beyond the summer/fall seasons. -

10%

o Include toxin producing gene data. »

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
Months (Aug 2020 - Aug 2021)

B Aphanizomenon B Aphanocapsa m Aphanothece m Chroococcus B Cyanogranis B Cyanophyceae*
m Dolichospermum m Jaaginema Merismopedia Microcystis mPlanktolyngbya m Planktothrix

Pseudanabaena ' Raphidiopsis Snowella Synechococcus Woronichinia



Water Quality Monitoring — HAB Related Parameters

* Phytoplankton Identification and Enumeration (cells / mL)

e Cyanotoxins — microcystins, cylindrospermopsin, anatoxin-
a, & saxitoxins
* Toxin-producing gene (copies/mL)

e Chlorophyll a — an indicator of total algal biomass

* Phycocyanin —an indicator of cyanobacterial biomass

* Taste and Odor compounds (geosmin / MIB)



Water Quality Monitoring — Limnological Parameters

* Temperature, Dissolved Oxygen, pH, & Conductivity
» Secchi Depth, Turbidity, & Total Suspended Solids

* Nutrients — Nitrogen, & Phosphorus

e Other Nutrients — Iron, & Silica

* E. coli

e Zooplankton, Macroinvertebrates, Fish, & Macrophytes




Prevention

e Some aspects of climate change will make New Jersey lakes more favorable
for HAB (higher water temperatures, droughts favoring still-water conditions),
while others may not (large storm events increasing the flushing rate).

* The most effective strategy in preventing a HAB is through nutrient control
and for cyanobacteria in particular the focus should be on phosphorus.

* External loading needs to focus stormwater over various land types, septic
systems, source control and stabilization of eroded streambank / shoreline.

* Internal loading can be an important source of nutrients as well.



Temperature (°C)

Lake Hopatcong July Surface Temperature, Station 2

29

y =0.1034x - 182.02

R? = 0.498
p < 0.000]
22
W o O — N O < W OV N 0O &0 O — N OO ¥ N 0O N 00O 0660 O — NN OO S WO N 0 060 —
o O O O O O~ O O O~ O O O O O O O O O O O O O — —m — — — — — — — — (N
o - O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O
— - - = — — ~— = ~ ~ = = &§ &§§ &§ ™ &4 &4 N N N ™ N A AN AN AN AN AN NN AN NN

Year




Lake
Hopatcong

0.050
0.045
0.040
0.035
0.030
0.025
0.020
0.015
0.010
0.005
0.000

1985

Annual Event Mean Surface TP (mg/L)

1990 1945 2000 2005 2010 2015 2020

2025



Lake
Hopatcong

0.300

0.250

0.200

0.150

0.100

0.050

0.000

1985

Annual Event Mean Deep TP (mg/L)

1990

1985

2000

2005

2010

=
"
.
- ®
v

2015

2020

2025



..before YOu can
bail the boat!”




Mitigation and Management

* The HAB Expert Team has spent a considerable amount of time focusing on
addressing questions posed by NJDEP and many of these focus on mitigation and
management of HABs.

* Each charge question has been addressed by the Team and is at this pointin a
draft format that has been forwarded to NJDEP for review and comment.

* This material will be made available for general distribution after NJDEP’s review
and submission to the Team for a final draft.

* The resulting guidance document will address monitoring, HAB prevention and
treatment, which will be useful in the development of HAB Management Plans.



Mitigation and Management

* What are the potential short- and long-term impacts of both permitted (pesticides)

and non-permitted treatments of various compounds?
* Can a combination of these compounds result in negative impacts?

* In contrast, can the coordination of the applications of these compounds result in a

higher level of HAB control?

* |s treatment timing an issue of concern relative to targeted and non-targeted

organisms?

* Any upper limits for treatment options before detrimental effects are experienced?



Mitigation and Management

* Potential impacts of operating aeration systems all season?
* Potential impacts of operating deicers?
 How does weed harvesting help to control and/or trigger a HAB event?

* Should harvesting be timed to reduce the risk of nutrient build-up or to

facilitate the removal of nutrients?

* Potential impacts of drawdowns on algae and HABs.



Some Concluding Recommendations

* Quantifying the hydrologic and pollutant loads for your lake or reservoir.

e External vs. internal loading, not only on an annual basis but on a monthly
and/or seasonal basis.

* May want to consider extreme weather events in your Plan.

* In addition to a lake HAB Management Plan or Watershed Implementation
Plan, it may be beneficial to develop a Beach or Near-Shore HAB
Management Plan, that focuses on mitigation, management and prevention.

* Monitor to assess the “health” of your waterbody and well as document the
relative success of any treatment or management action.
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Commissioner,
NJDEP
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Heather Heckathorn
Hydrologist,
U.S. Geological Survey




Downstream Production,
Persistence, and Potential
Transport of Cyanobacteria and
Cyanotoxins in the Raritan Basin
Water Supply Complex, NJ USA

Heather Heckathornw ,Heather Desko®, Pamela
Reillym, Meiyin Wu, Ph.D.®, Robert Newby, Ph.D.
@, Robert Schuster« , Kyle Clonan®

NJDEP HAB SUMMIT
March 23, 2022

;?' (2) U.S. Geological Survey
=) MONTCLAIR STATE § (2) NJ Water Supply Authority
B Y9Y UNIVERSITY (3) Montclair State University

(4) NJ Department of Environmental Protection
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Harmful Cyanobacterial Blooms (HABs) are increasing
in frequency, duration, and magnitude worldwide.

e Confirmed HABs in NJ

2018 (20), 2019 (37), 2020 (47)

4 drinking-water reservoirs + additional lakes
upstream of water supply intakes

* Recurrent, persistent blooms with multiple cyanotoxins
detected in several recreational and water supply
waterbodies

Microcystins detections ubiquitous throughout NJ

Saxitoxins and Anatoxin-a detected in drinking
water reservoirs

Detections of toxin-producing genes in source

water
ZUSES

science for a changing world



Raritan Basin Water Supply System

A\ Passing Flow Gauges

B open Water

Delaware & Raritan Canal

Streams

Round Valley Pipeline

Drainage Area to the Stanton Gauge (161.412 sq.mi.)
Drainage Area to the Manville Gauge (492.958 sq.mi.)
Drainage Area to the Bound Brook Gauge (777.561 sq.mi.)

Post-Gauge Basin Area

Study Area TN

Raritan Basin Water Supply Complex (RBWSC)

* NJ Water Supply Authority (NJWSA) manages ,
infrastructure and operates the Complex
 RBWSC supplies water for ~ 1.5 million central NJ

residents
o Round Valley Reservoir 55 billion gallons (BG)
o Spruce Run Reservoir 11 BG
o Delaware & Raritan Canal 100 million gallons per day
(MGD) (inter-basin transfer from Delaware
Watershed to Raritan Watershed)

« Safe yield of 241 (MGD)
* 3 lacustrine sites with recurrent HABs - Each is
upstream of drinking-water intake

a USGS NS

science for a changing world
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Source: NJWSA

Source: USGS

u
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Study Objectives

1) Assess cyanotoxin transport and production downstream to
drinking-water intakes

2) Evaluate near-real time conditions that influence
cyanotoxin production and transport

3) Evaluate the ability of passive Solid Phase Adsorption Toxin Tracking
(SPATT) samplers to capture ephemeral toxin transport that can be
missed by routine discrete sampling approaches

A\
2058



Approach &
Study Design

. Leverage existing long-term agreements

. Funded and in-kind contributions by each
stakeholder (USGS, NJWSA, MSU, NJDEP)

Study Area:
Total of 9 sites

* 7 continuous water-quality monitors
o 6 continuous Water Quality Monitors (WQM)
o 1 WQM buoy (1 depth for continuous record)

* 2 discrete-only monitoring

Timeframe:
June 1, 2020 — Aug 31, 2021 Data collection
Sept 1, 2021 — Sept 30, 2022 Data Analysis &

USGS

science for a changing world

RS

Sampling locations and type of data collected at each station.
[WQ- discrete samples; WQM- continuous water-quality monitor; SP, SPATT passive sampler;
Q, continuous discharge collected at USGS streamgage].

USGS Station Number

USGS Station Name

01396500 S0UTH BRANCH RARITAN RIVER NEAR HIGH BRIDGE NJ WQ, B, WQM, Q
01396085 SPRUCE RUN RIVER AT MANOR. HOUSE ROAD AT BUDD LAKE NJT (Outlet)  'WQ, 8B, WQM
01396800 SPRUCE RUN RESERVOIR AT CLINTON NI (Cutlat) WQ, B, WQM, Q
01397000 SOUTH BRANCH RARITAN RIVER AT STANTON NI wQ, 58, Q
01400500 RARITAN RIVER AT MANVILLE NJ WQ, B, WQM, Q
01401000 STONY BROOK AT PRINCETON NI (Downstrazm of Rosadale Lake Outlet) WQ, B, WQM, Q
01402000 MILLSTONE RIVER AT BLACKWELLS MILLS NI WQ, B, WQM, Q
01403060 RARITAN RIVER BELOW CALCO DAM AT BOUND BROOK NJ WQ, 5, Q
403858074555201

SPRUCE RUN RESERVOIR. OPEN-WATER

WQ, 5P, AWQM

Publication of results

Site Descriptions:

* 3 lake outlets

o  Budd Lake, Spruce Run Reservoir, and Rosedale Lake (Stony Brook)

* 5 fluvial sites

O Raritan River (2), South Branch Raritan River (2), Spruce Run, Millstone River

* 1 Water-Quality Buoy — Spruce Run Res open water

NS
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D t Continuous Monitoring-
a a *  WT, chlorophyll and phycocyanin fluorescence
* SC, pH, DO, turbidity at Manville & Spruce Run Buoy

®
co l I e Ct I O n * 5-minute data collection intervals

July 1, 2020 — Aug. 31, 2021 * Near real-time data
* Year-round, in-situ deployments
* Discrete samples are collected (then regressed) as ground-truthing mechanism

* Variability of physiochemical parameters is confirmed by cross-sectional readings to
confirm placement of sensors is representative of channel conditions

Discrete Samples-
* Twice per month (growing season) and monthly (non-growing)
* Total of 20 sampling events

* Physiochemical Parameters (water temperature (WT), pH, DO, Specific conductance
(SC), turbidity)

* Nutrients, Total suspended solids, Chlorophyll-fluorescence, Phycocyanin-
fluorescence, Chlorophyll-a,

* Phytoplankton community

* Cyanobacterial toxins (total and dissolved): microcystins, cylindrospermopsins,
anatoxin-a, saxitoxins

; * Molecular analysis of cyanobacteria gene copies (QPCR) ;.'4 US(."S
1 s NI

Source: 'Usés_ science for a changing world




Data Collection:

Passive Samplers for Cyanotoxins

Source: USGS

Solid Phase Adsorption Toxin Tracking (SPATT) samplers
* Innovative monitoring for cyanobacterial toxins

* More robust indicator of toxin prevalence compared to
Source: USGS . ' dam ks P -~ grab samples

* Passive adsorption of toxins onto porous synthetic resin-
filled sachets

* Determines prevalence of dissolved cyanobacterial toxins

* Deployed for period of 2 weeks, subsequent extraction
and analysis by ELISA or LC-MS/MS

* Time-integrated assessment of toxins
* \Versatile: deploy under ice, in areas with limited access,

marine or freshwater environments
w 7'
a2 USGES
‘ U\‘

Source: USGS 2 L T science for a changing world




Montclair State University Laboratory: Total suspended solids, Turbidity, Chlorophyll-
a, Phytoplankton community, Cyanotoxin (microcystins), Archive samples for gPCR or DNA
sequencing

NJDEP Bureau of Marine Water Monitoring Laboratory: Nutrients (total nitrogen, ammonia, nitrate
plus nitrite, total phosphorus, orthophosphorus)

NJDEP Cyanobacteria Laboratory: Cyanotoxins (anatoxin-a, cylindrospermopsins, and saxitoxins)

PhycoTech: Phytoplankton community identification + enumeration

Analytical

State University of New York Environmental Science & Forestry (SUNY ESF): Cyanotoxins in

La b O rato ri e S SPATTs and water (microcystins, anatoxin-a, cylindrospermopsin, and saxitoxins)

USGS National Water Quality Laboratory (NWQL): Chlorophyll and Phycocyanin

USGS New York Water Science Center: Cyanotoxins in SPATTs (microcystins, anatoxin-a,
cylindrospermopsins, and saxitoxins)

USGS Ohio Water Microbiology Laboratory: Cyanobacteria gene assays (5) for analysis of presence
of genes that are capable of producing toxins

*20%+ QA/QC samples (field and lab, blanks and reps) collected over range of streamflow conditions throughout year

Disclaimer: Any use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement by the U.S.

~rviormmont Ar +ho C+ato Af Novar loveorvrs



Preliminary Results

» Data collected, in QA/QC phase— Preliminary data, not yet
published

e Cell density of Budd Lake was approximately 20x greater than
that of Spruce Run Reservoir, which was 3x greater than that of
Rosedale Lake (Stony Brook)

* Total cyanobacterial cell density of Aug. 2020 sample-

o Budd Lake Outlet: 456,092 cells/mL (96.2% relative dominance
for cyanobacterial cells)
v" Most abundant was Cyanodictyon at 55% followed by Aphanacapsa

o Spruce Run Reservoir Outlet: 30,437 cyanobacteria cells/mL
o Rosedale Lake Outlet (Stony Brook): 6,506 cyanobacteria cells/mL

e Total microcystins (> 0.15 mg/L) detected at 6 of 9 sampling
sites (samples collected from August 2020 through July 2021)

ZUSGS

- - l
Source: MSU ¢ science for a changing world

Source: NJWSA
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==== Provisional Data Sub_ject to Revision =-=-=--

— Phycocyanin fluorescence {fpc)
4+ Record has been discontinued at the neasurement site,
A Value affected by equipmnent nalfunction.

==== Provisional Data Sub_ject to Revision =-=--

— Phycocyanin fluorescence {fpc)
4+ Record has been discontinued at the neasurenent site.
A Value affected by equipnent nalfunction.

> Site under going maintenance,

> Site under going maintenance.

* Provisional data

Pre | 191IgCIAYAN © Long-term datasets-
e Continuous Data in combination with Discrete Samples, & Passive Technology

ReS U |tS * Changing Water-Quality Conditions

e Cyanobacterial Production and Persistence
* Downstream Transport
e Effects of Climate Change



Anticipated Publications & Research Questions:

* USGS Scientific Investigations Report describing 2020-21 study results of production,
persistence, and potential transport of cyanobacteria and cyanotoxins in the Raritan Basin
Water Supply Complex.

* Journal article(s) summarizing the project and study results in the Raritan Basin Water
Supply Complex.

e USGS publication on the efficacy and use of SPATT technology to track the occurrence and
persistence of the cyanotoxins microcystins, anatoxin-a, cylindrospermopsins, and
saxitoxins.

 Help address the increased occurrence of HABs statewide as the study provides a science-
based response to the overarching issues of water-quality, availability and hydrologic
hazards.

* All data collected as part of this study will be made publicly available.

« Master’s thesis analyzing and incorporating project results will be produced by MSU maw US
student(s).

science for a changing worfd
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. Souree: USGS
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Montclair State University (MSU): Meiyin Wu, Ph.D., David Hsu, Ph.D., Ale Rossi,
Ph.D., Kevin Olsen, Ph.D., Rose Lipala, Annie Hurley, Kyle Clonan, Melissa
Mazzaro, Molly Hillenbrand & Yaritza Acosta

NJ Department of Environmental Protection (NJDEP): Robert Newby, Ph.D.,
Robert Schuster, Eric Ernst, Nick Procopio, Ph.D.

NJ Water Supply Authority (NJWSA): Heather Desko, Kyle Clonan

U.S. Geological Survey (USGS): Heather Heckathorn, Pamela Reilly, Lisa Carper,
Brad Bjorklund, Jonathan Cohl, Anna Boetsma, Zachary Bunnell, Jennifer
Graham, Ph.D., Kaitlin Bowen, Jacob Gray, Kathryn Cahalane, Lawrence Feinson




Thank You!

'ATER SUPPL
TTTTTTTTT

)y MONTCLAIR STATE
7 UNIVERSITY

Contact Information:

Heather Heckathorn haheck@usgs.gov

Heather Desko hdesko@raritanbasin.org

Meiyin Wu, Ph.D. wum@montclair.edu

Pamela Reilly jankowsk@usgs.gov

Robert Newby, Ph.D. robert.newby@dep.nj.gov

Robert Schuster robert.schuster@dep.nj.gov

Kyle Clonan kclonan@raritanbasin.org
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Scott Collenburg
Senior Fisheries Biologist

Division of Fish and Wildlife
NJDEP
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Historical Impacts to Brook Trout

Primary Threats to Brook Trout

Disturbances Subwatersheds
1. Poor Land Management (37%)
2. High Water Temperature (36%)
3. Sedimentation (Roads) (27%)
4. One or More Non-Native Fish Species (26%)
5. Urbanization (25%)
6. Riparian Habitat (23%)
7. Brown Trout (19%)
8. Stream Fragmentation (Roads) (17%)
9. Dam Inundation/Fragmentation (16%)
10. Forestry (14%)
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Legend

Subwatershed Classification I Extrpated (1,166)

I Intact (289) {777 Absent, Unclear History (324)
Reduced (501) [1Unknown, No Data (729)

B Greatly Reduced (1,503) [_INever Oceurred (5,837)
Present, Qualitative Data (1,051) % Lake

(2006)7Eastern Brook
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Coldwater: Susceptibility to climate change

* In New Jersey, the majority of current cold-
water fisheries are projected to be warm-water

fisheries by 2100 regardless of climate scenario
(Zimmerman and Vondracek 2006)

Figure 1. Projected Impact of Unmitigated Climate Change
on Potential Freshwater Fish Habitat in 2100

Change in distribution of areas where stream temperature supports different fisheries under the
Reference scenario using the IGSM-CAM climate model. Results are presented for the 8-digit hydrologic unit
codes (HUCs) of the contiguous U.5.

[ Current Cold, Projected Cold
B Current Cold, Projected Warm
I Current Warm, Projected Warm

B Current Warm, Projected Rough

Fer mere information, visit EPA's “Climate Change in the United States: Benefits of Global Action” at www.epa.govicira.
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Will coldwater habitat vanish?

Under a warming
scenario of 3°C

Loss of ~35% of ‘ <
coldwater habitat L s S = ST X

e >9.01 i st HERE, Ga

penStreetMap contributor

<9 S e
<7
<5
<3
<2
=1

Al

Reading

<0 Atlantic Gity

Dover

Tre

Esri, HERE, Garmin, (c) Opa




s i P T

[ stormwater Events
¥ Stream Temp Monitoring Sites |,
L Ridge

~20% of our sites,
classified as

1
documented

stormwater
Impacts
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Stormwater Impacts
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Stormwater Impacts

e Sun Valley Brook
e Historically, Brook Trout present




40°51'5" N
74"453" W




e Altered Land — Urban and Agricultural land are
significant contributors to stormwater impacts

* The increased frequency of events on
stormwater impacted streams were found to be
significant contributors to the absence of wild

trout
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BKT Only Present
Wild Trout Present

Stormwater Events
@ cContinuous Stream Temperature Monitoring Sites
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Questions??

Scott Collenburg
Senior Fisheries Biologist
NJDEP Fish & Wildlife

Scott.Collenburg(@dep.nj.gov




DR. NICK PROCOPIO
Assistant Director

Division of Science and Research
NJDEP




Future Precipitation
Intensity Projections
for New Jersey

Nicholas A. Procopio, Ph.D., GISP
Assistant Director
Division of Science and Research

March 23, 2022
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Boxplots showing the ratios of hourly Rl precipitation amounts for the 100yr storm
computed using the 1950-2019 PDS to those based on a 1950-2000 PDS. Boxplots
shows distribution across stations in NJ.



Projected Changes in Extreme Rainfall

v’ Projections from up to 47 downscaled climate model simulations* were used to
estimate the change in magnitude of future extreme rainfall events.

v’ Projections based on two different climate models
 (NA-CORDEX) - North American Coordinated Regional Downscaling
Experiment
* (LOCA) - Localized Constructed Analog

v’ These changes (or change factors, CFs) can be applied to the NOAA Atlas 14
precipitation data to update future extreme rainfall conditions.

* Global Climate Models provide "coarse" representations of global climate
dynamics and work well for large-scale investigations. Downscaling is a technique
that allows for the extrapolation of these large-scale climate processes to address
guestions at higher-resolution, regional scales (such as rainfall patterns in NJ.)



Projected Changes in Extreme Rainfall

Projections are provided for 2 time periods: Mid-century 2020-2069 and late-

century 2050 — 2099.

 The 50-year length was selected to assure an adequate sample size for extreme
value analysis, and to minimize the influence of the non-stationarity of the record

and the potential effect of natural interdecadal variations in the extreme rainfall
record

Simulations from the models’ historical period and two future emission scenarios
(RCP4.5 and RCP 8.5) were used to derive projections.



Projected Changes in Extreme Rainfall

Change Factors (CFs) are calculated as follows:

v" A methodology analogous to that described in NOAA Atlas 14 was used
to calculate annual average return period precipitation amounts for the
near-term (2020-2069) and late-century (2050-2099) periods.

v' These amounts were then ratioed to historical trends (1950-1999),
allowing for the computation of change factors (CFs).

v’ CFs lower than 1 represent a decrease in precipitation amounts relative
to historical trends, while CFs higher than 1 indicate an increase.

v' CFs can be translated into % change using the following conversion:
% change = (CF -1 )*100
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LOCA model median is shown for each LOCA grid point. The boxplots show the change for each model across all grid points.
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percentile) is given in the left panel and the 83 percentile of the ensemble shown in the right panel.
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Projected Changes in Extreme Rainfall: Key Findings:

e There is a high likelihood that precipitation intensity will increase into mid and late
century in all parts of the state, but the projected changes will be greater in the
northern part of the state than in the southern and coastal areas.

e Under a moderate emissions (RCP 4.5) scenario projections suggest that the amount
of precipitation associated with the 100-year, 24-hour storm will increase, on average,
by as much as 22% in northern counties. Less than 10% in much of southern NJ.

e For the 100-year, 24-hour storm, the models suggest a 17% chance that
precipitations will increase by as much as 45% to 50% in some counties. Less than 25%
in Ocean and Hudson Co.

e More frequent storms, such as the 2-year and 10-year, 24-hour storms are expected
to see increases in precipitation intensity, on average, of 5% to 15% across the state
by the end of the century.




Projected Percent Increase
(Upper Likelihood)

Model Storm: 100-yr 24-hr
Timeframe: End of Century
Emission Scenario: Moderate
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Percentages on the map represent the
projected percent increase in rainfall
depth relative to current published values

Moderate Emission
Scenario
End of Century

100yr — 24hr Storm

Upper Likelihood -
(17% likelihood that
projections can be higher)



Projected Changes in Extreme Rainfall

SEE EXCEL TABLES FOR CURRENT DATA TABLE B3. County-based 100-yr ARI
change factors and projected precipitation estimates for 2050-2099 under RCP4.5 emissions.

Change Factor Projected Precipitation
County 17th Median 83rd 17th Median 83rd
Percentile Percentile Percentile Percentile
Atlantic 0.85 1.10 1.39 7.53 9.78 12.35
Bergen 0.96 1.15 1.37 8.01 9.67 11.44
Burlington 0.92 1.06 1.32 8.14 9.42 11.66
Camden 0.96 1.14 1.39 8.09 9.64 11.74
Cape May 0.95 1.13 1.32 8.17 9.71 11.37
Cumberland 0.85 1.06 1.39 7.44 9.23 12.12
Essex 0.94 1.12 1.33 8.19 9.70 11.56
Gloucester 0.95 1.14 141 8.14 9.73 12.03
Hudson 0.92 1.04 1.23 7.53 8.56 10.08
Hunterdon 0.91 1.13 1.42 7.34 9.06 11.43
Mercer 0.92 1.09 1.36 7.64 8.98 11.21
Middlesex 0.88 1.10 1.33 7.60 9.48 11.47
Monmouth 0.92 1.07 1.26 8.20 9.51 11.25
Morris 0.95 1.20 1.46 7.91 10.00 12.19
Ocean 0.94 1.07 1.24 8.68 9.97 11.50
Passaic 0.93 1.22 1.50 7.95 10.39 12.78
Salem 0.95 1.11 1.32 8.09 9.44 11.29
Somerset 0.93 1.17 1.48 7.58 9.48 11.98
Sussex 0.95 1.21 1.50 7.09 9.05 11.22
Union 0.93 1.11 1.35 8.13 9.72 11.79

Warren 0.95 1.15 1.37 7.42 8.98 10.70



Future Precipitation
Intensity Projections
for New Jersey

https://nj.gov/dep/climatechange/data.html
or https://nj.gov/dep/dsr/

Nicholas A. Procopio, Ph.D., GISP
Assistant Director
Division of Science and Research
nick.procopio@dep.nj.gov
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Adjustment

B <0.95
0.95-1.00
1.00-1.025
1.025-1.05
1.05-1.075
1.075-1.10
1.10-1.15
1.15-1.20
1.20-1.25
1.25-1.30
1.30-1.35
1.35-1.40
>1.4
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DR. NICOLE LEWIS
State Wildlife Veterinarian,
Office of Fish and Wildlife Health
and Forensics
NJDEP
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Outline

Which animals are commonly affected?

What are the signs and symptoms?

What is the treatment and prognosise

What steps can be taken to prevent poisoning?
Impacts to Wildlife




Which animals
are affected?¢

Dogs, cats, horses, livestock,
mammalian and avian wildlife, and
humans

The toxin enters the body when animals
drink contaminated water, putting
hunting dogs and dogs that love to
swim at increased risk

Livestock and horses can also become
ill, not only from lakes and reservoirs but
from stagnant water in drinking tfroughs

Cats are susceptible but they have a
lower risk of exposure due to their
behaviors




Clinical signs and symptoms
exposure

» Depends on which toxin is involved

* Hepatotoxins (such as microcystin) cause liver failure within hours of exposure

« Vomiting, diarrhea (dark, tarry stool), bleeding, pale gums, jaundice (yellow tint to gums and
skin), shock, etc.

« Anatoxins (neurotoxins) can cause signs of poisoning within 30-60 minutes of exposure.

« Muscle tremors and rigidity, paralysis, cyanosis (lack of oxygen to the tissues) and
hypersalivation. Paralysis of the diaphragm results in respiratory failure and death.

« Death is quick, often within minutes to hours after exposure.
* Livestock that drink from contaminated ponds are often found dead at the water’'s edge.

« Dermatoxins can cause itching, redness, and bl