"ﬁé‘sbﬁrch a’h ironmetital:
“Nev Jersey Department of Enwronmental Protet ;w '
AT | .,.;gwx;

September 8, 2015 ..i -/
il p ..u.,

ko F

nr"‘ L

o 2015 Clean Water Coyy iPUblic Hearing
NJDEP Building,#P{ e Hearlng Room
)1zPast State St.
gt renton NJ 08625




t (Altered Salinity/Species Susceptib

es (Phragmites Reeds, Chinese Mitten Crabs)

farina Operations (Oil, solvents, anti-fouling paint)
0. Climate Change/Sea-Level Rise
11. Chemical Contaminants

12.Trash/Floatables




Change in Barnegat Bay Land Use at Forked River and Oyster Creek (1931 and 2011)
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EXPLANATION

I:l Ground-water discharge area

River basin type

- Landscape |, manitared reach
m Landscape |, unmonitared reach

- Landscape |l, monitored reach
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median TN concentration,
in milligrams per liter
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SAV in Barnegat Bay - N
Little Egg Harbor - Great Bay
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Reported landings for hard clams in Ocean County
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-Construction Soil Re

. 'Acquire Land in the Watershed

6. Establish a Special Area Management Plan

7. Adopt More Rigorous Water Quality Standards
8. Educate the Public

9. Produce More Comprehensive Research

10. Reduce Water Craft Impacts




PROCESS: The NJDEP Division of Science, Research and
Environmental Health in consultation with NJDEP- program
elements (e.g., Standards, Fisheries, Land Use) developed a
Comprehensive Research Plan for Barnegat Bay to fill in data gaps
and support departmental management objectives including:

*Develop estuarine nutrient water quality criteria (for BBay and rest of state)
sSupport water quality modeling (See Action Plan 7)

sEvaluate food safety (harmful algal bloom - toxins)

sNatural resource assessment and management (sustainable fisheries)

sAssess potential ecological and water quality impacts from Oyster Creek
Nuclear Generating Station closure in 2019

*Predict algal bloom and jelly fish population explosions
*Reduce boater impacts on environmentally sensitive areas (ESAS)

sDevelop and ecological model to support ecosystems-based management of
BBay



Conservation Area in Barnegat Bay

Research Project Bio- é"l’J o y ”WJM&'S' " | Food | Comerehensivel
(in order of priority) Criteria Model Plant Recreation Safety Eere
" Benthic Invertebrate Community Monitoring and X X X X
Indicator Development for Barnegat Bay.
Algal Diatoms as Environmental Indicators in
e Barnegat Bay X X X
Assessment of Hard Clam Populations in Barnegat
3 | Bay g o | < X X X X
i Assessment of Fishes and Crabs Responses to X X X
Human Alteration of Barnegat Bay.
. Assessment of the Distribution and Abundance of X X X
Stinging Sea Nettles (Jellyfishes) in Barnegat Bay
Baseline Characterization of Phytoplankton
p Communities and Harmful Algal Blooms (HABS) X X X X X
Baseline Characterization of Zooplankton
7 "
Communities X X X
8 | Multi-Trophic Level Modeling of Barnegat Bay X X X
Tidal Freshwater and Salt Marsh Wetland Studies
9 | of Changing Ecological Function and Adaptation X X X
Strategies
0 Ecological Evaluation of Sedge Island Marine X X

* BARNEGAT BAY PROSPECTUS: MONITORING, ASSESSMENT, AND RESEARCH PRIORITIES FOR THE BARNEGAT BAY-
LITTLE EGG HARBOR ECOSYSTEM TO SUPPORT SCIENCE-BASED WATERSHED MANAGEMENT SEPTEMBER 24, 2010 By:
Barnegat Bay Partnership STAC http://www.nj.gov/dep/barnegatbay/docs/bbp_prospectus20100924.pdf
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A. BIOLOGICAL ENDPOINTS SUPPORTING THE DEVELOPMENT-OF
- ESTUARINE NUTRIENT CRITERIA (Nitrogen and Phosphorus)

Diatoms as Environmental Indicators in Barnegat Bay, Marina Potapova,
Academy of Natural Sciences of Drexel University

Microscopic algal plankton are the green grass of an estuary (2 types: phytoplankton
iIn water column and periphyton on bottom)

Predictive diatom (silica cell walls) periphyton inference models were constructed
from 100 bottom samples for salinity, total dissolved phosphorus, and chlorophyll A
1). in the water column and 2.) for nitrogen in the sediments.

“Reference” diatom assemblages that inhabited Barnegat Bay marshes prior to 1800
are now characterized using salt marsh cores and this information can be used as an
important biological endpoint (reference condition) supporting the development of

estuarine nutrient criteria.
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Presenter
Presentation Notes
1. We then investigated diatoms from several sediment cores collected from the marshes in Barnegat and Great Bays on the North-South transect. This transect was also running along land-use, salinity and nutrient gradient. The northern part is the most developed, has  lowest salinity and highest nitrogen concentration.
2. The cores were dated by Pb-210 so that we know how diatom assemblages changed with time. 
3. One of our goals when working on these cores was to identify reference conditions in the Bay and associated diatom assemblages prior to European settlement so that those values we can be used to inform nutrient criteria development.


A. BIOLOGICAL ENDPOINTS SUPPORTING THE DEVELOPMENT OF
ESTUARINE NUTRIENT CRITERIA (Nitrogen-and Phosphorus)

Baseline Characterization of Phytoplankton and Harmful Algal Blooms,
Ling Ren and Don Charles, Academy of Natural Sciences of Drexel University

» Typical phytoplankton species compositions were noted and successions including
bloom patterns directly linked to nutrient loading.

sSeveral major Harmful Algal Blooms or HABs (e.g., Red Tides and Brown Tides)
were documented but not at severe bloom-toxic levels.

*Developed a phytoplankton index of biotic integrity (P-1BIl) for Barnegat Bay
(potential nutrient criteria)

* 56% of the sampling events (202 samples collected between 2011 and 2014)
were classified as Poor and Mixed-Poor conditions, indicating that the present-day
water quality is often undesirable (from a nutrient perspective), HOWEVER, only
three years of data is not enough to define conditions and additional monitoring Is
recommended.
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__A. BIOLOGICAL ENDPOINTS SUPPORTING THE DéQEL\dFjﬁlfﬁ%/bF ESTUARINE
NUTRIENT CRITERIA (Nitrogen and Phosphorus)

Benthic Invertebrate Community Monitoring and Indicator Development, Gary
Tagon, Judith P. Grassle, Charlotte M. Fuller, and Rosemarie F. Petrecca, Rutgers

AQUATIC LIFE CRITERIA: We have successfully developed a set of benthic invertebrate (in-
bottom worms, clams and crabs) biological indices (4) for NJDEP to potentially use in a

routine monitoring program to assess the biological integrity of estuarine waters in _~——(
M-AMBI S il

Barnegat Bay and possibly all NJ coastal waters . - O;% % /
. . O Poor o~ f
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® High e
Results: All four indices of habitat quality developed for NJDEP using ;’;OOS-" |"
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of the 100 sites sampled throughout Barnegat Bay as “not degraded, o, b
good, or of high quality.” el f?; °S3(]
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Total nutrient (TN and TP) and TOC concentrations in sediments very low. s v
ol & J/
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NUTRIENT CRITERIA: (how much of aquatic life impacts is related to nutrlents) ;O
Using the M-AMBI Index we explored nutrient criteria development in __f_-%"-';g in-"
order to overcome the salinity gradient which can mask species RS s qu_,-;_}/
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Presenter
Presentation Notes
100 randomly selected locations throughout BB-LEH

0.04m2 sediment grab samples, ID to species.  Over 200 species, 46,000 individuals each year.

Average station values for years 2012-2014.


placed by warm-water mlgrants.

Sampling Regime

Larval supply to Little Egg
Inlet, Barnegat Inlet, and
Pt. Pleasant Canal

Habitat specific sampling
along urbanization
gradient (clusters)

Larval ingress time series
Little Egg Inlet (weekly
since 1989)
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B. NATURAL RESOURCE ASSESSMENT AND MANAGEMENT (SUSTAINABLE FISHERIES)

e

/Hard Clam Survey in Barnegat Bay-Little Egg Harbor Estuary, Kira Dacanay, NJDEP Bureau of Shellfisheries

2011 Little Egg Harbor Bay hard Clam survey estimated 86 million clams, a 32% increase from 2001 but still a 57% decline
from 1980s

2012 Barnegat Bay hard clam survey yielded an estimate of 136.7 million clams, which represents an approximately 23%
decrease in the standing stock compared with the 177.3 million clams estimated in the 1985/86.

2013 Re-Survey - No significant difference was found in hard clam abundance or mortality in either LEH or BBay when
comparing stations sampled before and after Superstorm Sandy.

Benthic-Pelagic Coupling: Hard Clams Indicators of Suspended Particulates, Monica Bricelj, John Kraeuter and Gef
Flimlin, Rutgers

Hard Clam shell growth in Barnegat Bay-Little Egg Harbor is comparable to other mid-Atlantic coastal ecosystems.

Highest growth rates of juvenile clams occur in relatively undeveloped, protected areas of Barnegat Bay, namely the Sedge
Islands Marine Conservation Zone. Reproductive condition was significantly greater at IBSP than Sedge, despite low
salinities, and low juvenile growth rates documented at IBSP in 2012-2013.

Reproductive allocation (corrected for size) was significantly lower for necks than larger clams at both study sites. This is an
important result as it suggests that the minimum size for Iegal harvesting may not allow a significant contribution of necks to

the populatlon S reproductlve output. . K
=N uwef-. w::k a.aﬁ*




Evaluate the Spatial and Temporal Distribution

Point Pleasant Canal

Little Egg Harbor Inlet
20 30

Bay Wide Sampling Stations
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B. NATURAL RESOURCE ASSESSMENT AND MANAGEMENT
— (SUSTAINABLE FISHERIES) Cont’'d

Assessment of the Distribution and Abundance of Stinging Sea Nettles,
Paul Bologna and Jack Gaynor, Montclair University

Why do stinging sea nettles seem to be on the increase recently in Barnegat Bay?

» Polyps need hard surfaces for polyp development (Recent increase in plastic and vinyl
bulkheads vs. treated woods)

» Sea nettles can live in degraded environments (low DO, high nutrients = lagoons)
* There is evidence that sea nettle blooms are being driven by BOTH top-down processes

(predation, competition) and bottom-up (eutrophication effects like anoxia) drivers in
Barnegat Bay.

Sea Nettles assuming Top Planktonic Predator Status

Actively consume numerous taxa including commercially important fish, crab, and bivalve
species

Sea Nettles appear to be expanding their range south into Little Egg Harbor; and boating
lagoons are important areas for polyp settling and attachment, especially due to the
prevalence of hard structures in these areas (e.g. bulkheads, plastics, docks, etc.).
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C. ECOSYSTEMS-BASED MODELING AND MANAGEMENT SCENARIOS
__Multi-Trophic Level Modeling of Barnegat Bay, Olaf Jensen, Heidi Fuchs
and Jim Vasslides, Rutgers

Developed an Ecosystem-Based model of food web biomass based on literature
values and BBay site specific (Plan 9) data.

EBMs used by NOAA to set coastal fish landing quotas.
Can us EBM model for ecosystem hypothesis testing:
Preliminary modeling of stressor release scenarios upon fisheries in Bbay such as:

*Closure of Oyster Creek Nuclear Generating Station (i.e., release of cooling water
Intake impingement and entrainment effects on zooplankton)

sUpstream nutrient reductions 20 % and 40 % on phytoplankton and cascading
food web effects

sPotential implementation of species-specific fishery management plans (e.g.,
hard clam and blue crab)
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Presenter
Presentation Notes
When we compare the OCNGS reduction simulation versus the baseline run we can see that there were several groups that had a positive change in biomass and several with a negative change.  Croaker, bluefish, and weakfish appear to have a net increase in biomass due to a direct release of fishery pressure, while the striped bass increase is due to trophic interactions.  Winter flounder, menhaden, mummichog, and blue crabs are predict to have a net biomass decrease due to the increased biomass of their predators and competitors. 
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Presenter
Presentation Notes
The second set of scenarios we investigated looked at blue crab harvesting.  We set a baseline value to compare our management strategies against by running the model forward using the average harvest from 1995-2011 for both the winter dredge and the pot fisheries.  Under this assumption you can see the biomass drops by a little more than half by the end of the run.


H 0'1»(0 ) o,;b &

Y D X O o oA D OO D A
Y & S DY N [y ) o
o’ 0 ' O

A S S M S N S ) SN SUN S PN LA LN S L

Baseline =e=2X Dredge 1/2 Dredge
Baseline Dredge— 44 MT Baseline Pot — 210 MT



Presenter
Presentation Notes
If we keep the pot fishery at the baseline harvest and vary the winter dredge harvest, a doubling leads to a slightly smaller population, while halving the fishery leads to a 49% increase.
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Presenter
Presentation Notes
Keeping the dredge fishery at the baseline harvest and varying the pot fishery leads to substantially larger changes.  Doubling the pot fishery drives the population near zero, while halving the harvest leads to 100% increase over the baseline and keeps the biomass nearly level.  Remember, these predictions assume all other conditions remain as they were in 2011, so harvest of fish that eat blue crabs remains the same, and the reductions in biomass associated with the OCNGS closure after 2020 are not included here.  


Objectives:

-Are habitats inside SIMCZ equivalent to

outside?

-Use blue crab as one indicator species for
evaluating relative effectiveness of SIMCZ

WA Sedge Island Wildlife Management Area
D il ‘Ocean County - Berkeley Township Protection
B Sedge Island Education Center 192.33 Acres Jecsey
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d nitrogen is then converted to nitrogen gas a

ics in Barnegat Bay Sediments, David Velinsky and Bhanu Paudel, The Acac
University

ountervailing patterns of nutrient concentrations in Barnegat Bay with highest loading coming into the
ore urban areas although higher concentration of nitrogen are found in the north while higher phosphort

ations in the south.

might water column geochemical processes and/or bottom sediment geochemical processes play a role in nutrient
ansport and eutrophic condition?

Results to date:

sGradient of phosphate in Bay confirmed

*Sediments are large reservoir of P

*Higher sediment P in central and south Bay

sSediments do not appear to be a source of phosphate to water (but a sink)

sSubstantial water-column production of phosphate in central and south Bay in July under anoxic conditions (which does not

happen often)




Barnegat Bay Action Plan: Plan 9 — Comprehensive Research

Status and Schedule

Ten multi-year research projects were funded for FY12, FY13 and FY14 @ $3.8M.
Year 1 Complete — 2012 Final Reports are posted on the DEP website.
Year 2 Complete — 2013 Four final reports posted online, rest to follow shortly.

Year 3 In Progress — 2014 Draft final reports received July 15t 2015, under
review. Posting online: Fall 2015.

Initial Comprehensive Assessment by September-October 2015 for management
briefing (includes a communication plan and an action plan).

DEP/BBP Stakeholder Forum: November 17, 2015 at Ocean County College

Final Comprehensive Assessment after WQ modeling of BBay (Plan 7) and
management scenarios are completed (2016).






Sting Sea Nettle (Jellyfish)
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