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ANTHROPOGENIC EFFECTS

Eutrophication (Cascading Ecosystem Decline)
Power Plant Operation

Impingement, Entrainment, Thermal Discharges
Habitat Loss and Alteration (Estuary and Watershed)
Stormwater/Pathogens | 2
Hardened Shorelmes/Redueed Blodlver5|ty (Jivoff)

: IReduced Freshwater Input/AItered Salinity/Susceptibility
Invasive Species (Sea Nettles, Chinese Mitten Crabs)
Dredging/Boating/Jet'Skis ']

Marina Operations |

Climate Change/Sea-Level Rijse

Chemical Contaminants

Trash/Floatable




Potato sponges
Seagrass loss
Brown tide

Phytoplankton blooms



PRIMARY PRODUCERS

Phytoplankton
0-500g Cmz2yr ?

Seagrass
100-1500g Cm 2yr !

Macroalgae
<100->500g Cm2yr !

Epiphytes (?)

Benthic Microalgae
25-250g Cm2yr !






BARNEGAT BAY WATERSHED I-

Population = 573,000 (~850,000 at buildout)

Population > 1,400,000 (Summer Season)

~35% Developed Area; >10% Impervious Cover







NITROGEN LOADING

 ~650,000 kg/yr (1,433,250 lbs/yr)




Land Cover Type 2006 for the Barnegat Bay Watershed
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Select NJDEP Monitoring Points
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Total Nitrogen per Station
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Mean Total Nitrogen by stations
June - August 1989 2006
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New Jersey Coastal Upwelling
July 6, 98 - AVHRR '

July 11, ‘98 - SeaWiFS
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Algal Blooms

Phytoplankton
>Chlal10-18 ug It

Zostera marina (Biomass)
50-200 g AFDW m 2

Macroalgae (Blooms)
> 400 g AFDW m 2

Benthic Microalgae
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Phytoplankton Production
(Upto~500g Cmz2yr 1)
Nixon Trophic Classification

Brown Tide Blooms
1-2 million cells ml
(1995, 1997, 1999-2002)

Phytoplankton Species Shift
Diatoms to Microflagellates
Raphidophytes, Pelagophytes










x1073 Boxplot 2010 Epiphyte Grams / cm 2 vs Transect (Period 1 and 2)
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SAV in Barnegat Bay - N

Eel grass Decline Little Egg Harbor - Great Bay.

Bottom Classification

I Dense (80 - 100 %)
{ I Moderate (40 - 80 %)

o

rass
9 cgover

[ Sparse (10 - 40 %)
[__IShallow Sand/Mud Flats

>60% in Little 5 Decp Water(Channels | éf
Egg Harbor i‘*
(1975-2000) "

Sea
%

>30% In Entire
Estuary

(Data Source: Paul Bologna) g

i, L
- Source: Grant F. Walton Center for Remote
i '5 Sensing & Spatial Analysis, 2003




New Jersey

— Area of Detail I

Barnegat Bay
Study Area

including Zones

and Bathymetry

5.Branch

0 4 8 12 16 20 Kilometers

0 4 8 12 16 20 Miles

Bathymetry
<=1 meter

B 1-2 meters
Bl >2meters
/\/ Watershed Boundary




Northern Segment
Central Segment
Southern Segment

0 2 4 8 Kilometers




Habitat Zones

[ ] Mixing Zone - Barnegat NE

[ ] Mixing Zone - Barnegat NV

[ ] seawater Zone - Barnegat Sk ‘“
[ Seawater Zone - Barnegat SW B
[ Seawater Zone - LEH E

[ Seawater Zone - LEH W
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Seagrass Habitat
Year Mapped

B 2003

2009

[ 2003 and 2009
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® northern_bay_seagrass

T bay breakdownCopy
+ Continuous stream gages

. WATER

@ NJDEP nutrient and physical parameters
[ eamegat Bay Watershed boundaries

® Biological dataset (Seagrass)
[ sis dataset: seagrass coverage

[ GIS dataset Urban areas 2002

A Atmospheric depostion dataset: (Insert map)

L ]
[ ] .. r
Atlantic
Ocean
[ ]
L]
W B
o
e 012  4Mies
B E T
T
i 012 4Kiometers
Barnegat Bay .
~ = ] Central Segment
Manahawkin
Bay Gl
Pt — South Segment




Transects and Sampling Sites

=

Atlantic
Ocean

Area of Detail

Y2t
WK
14
S

0 25 5 Kilometers
L0 |




Seagrass Sampling Locations
in Northern Barnegat Bay

N
W$E
S
39°59'0"N
39°58'0"N
39°57'0"N
0051 2 Kilometers

I

T4GOW 748OW TATOW T4°60W 74°50°W T4°40W 74°30°W 74°20"W  74°1'0°W






Aboveground Biomass

(g dry wt m 2)

180

160 |

140 |

120 |

100 |

80 |

60 |

40

20 |

= « =Transect 6

o -~ Transect5
==+ = Transect 4
Transect 3
- -e- - Transect 2
—— Transect 1

Sampling Period




Belowground Biomass

(g dry wt m 2)
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SEAGRASS BIOMASS (g dry wt m 2)

Jun AuUQ Oct

2004 104 55 18
110 69 50

2005 52 29 16
142 69 43

2006 11 14 13
54 50 33

2008 25 31 23
31 76 40

2009 15 8 3

44 37 17
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SEAGRASS LOSS
2004-2009

« Aboveground Biomass
(Reduced ~50-88%)

« Belowground Biomass
(Reduced ~50-59%)

* Percent Cover
(Decreased 28.9%)

e Shoot Density
(Decreased 21.1%)

 Blade Length
(Decreased 42.2%)
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Reported landings for hard clams in Ocean County
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Population Ocean County 1900-2006 US
Census Bureau
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Nutrient-limited Optimal Light-limited No
seagrass | seagrass habitat ! seagrass ' seagrass
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CURRENT RESEARCH

(Collaboration: RUTGERS, NJDEP, USGS, EPA, NEIWPCC)

1. Biotic Index of Ecosystem Condition (RMAP)
2. Cause and Effect: Biotic Responses to Nutrient Loading

.. 3. Nitrogen Threshold Levels of Biotic Impairment e
4. Biotic "-*j__'»'* (of Eutrophic Condition (NEIWPCC—} =

.-;.——_



INDICATORS :
(Eutrophic Condition) —— i

DO, Chl a, Secchi.Depth, TN Loading

Seagrass (B‘ic-)#rﬁa;s_s, Shoot Density, Areal
Cover, Blade Length)

Epiphytes‘_(Biomass and Overgr’o’wthj
Macroalgae (Abundance, Areal Cover)
Phytoplankton Blooms (Brown Tide)

Shellfish Abundance (Scallops, Hard E— - ——
Clams) —



IMPACTS
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FRESHWATER INPUTS/WITHDRAWALS

REDUCED BAY SALINITY
e 590 Million Gallons/Day (MGR)gl
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COUNTY BEACH CLOSURES

Pathogens



MANAGEMENT ACTIONS

* Limit Development and Population Growth

e Open Space Preservation, Maintain Buffers

* Improve Stormwater Controls

e Address Septic Systems

» Best Management Practices (BMPs)

* Landscaping/Natural Vegetation

e Impervious Cover Reduction , Smart Growth
e Air Pollution Controls

* Policy Controls: Nutrient Criteria/ TMDLs







